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SUMMARY

‘Exploration during the year was confined to the East Heemskirk

Grid, which was established in 1977 over an area considered

favourable for the discovery of tinmbearing_skarn and carbonate

"replacement bodies{

Work consisted of geological mapping, and gfoﬁnd.magnetic, I.pP.
and soil sampling surveye, incurring an expenditure of $29.259
for the year, This work confirmed the geologically favourable

nature of the atea_and succeaded in defining several interesting

.geochemical and geophysical anomalies..

An.explpration programme is recommended for 1978/79 with an
estimated expenditure of $40,600.
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~ INTRODUCTION

The East Heemskirk Grid is located 7 km west of Zeehan on the.
eastern margin of the Heemskirk granite. Steeply_dipping Cambrian
(? Pre-Cambrian) sediments have been intruded by the fault bounded

* (?) Cambrian McIvor Hill gabbro, both subsequently being intruded

by the Devonian Heemskirk granite. The sediments show signs of
metasomatic alteration, while the gabbro/amphibolite has been

altered to an assemblage of cale-silicate rocks and serpentinite,

| .containing lenses of magnetite and capped by ironstone. The Tenth

Legion mine in the north of the area explored some of these

magnetite lenses.

At least two large faults occur in the area, both striking N.W.-5.E.
with a displacement of south block east, viz. the Tenth Legion
fault zone which terminates the gabbro northwards, and a fault

1nterpreted as terminating the gabbro to the south.

 The sediments belong to the Crimson Creek Formation, and possiblv

in the north of the area to the Oonah Formation, and this area is
therefore in a similar stratigraphic position.to Renison Bell,

Cléveland, Mt Bischoff and Mt Lindsay areas.

In view of the favourable stratigraphic position, the presence of
an altered'basic'intrusion, the proximity to a known tin-bearing

granite, and the presence of a potential plﬁmbing system in the form

“of large faults, this area is considered to have potential for the

discovery of tin-bearing fault zones and tin-bearing magnetltc or
sulphide skarn bodies, formed either from sedimentary carbonate

beds and/or from altered basic rocks. -
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LAND TENURE

S.,P.L. 129 is held under a joint venture agreement by Renison Limited
and the Mt Lyell Mining and Railway Co. Limited, and under a letter
of agreement dated l4th June 1978, Renison holds a 68% interest and

- Mt Lye11.322. Five mine leases for irom ore only are held by
- Industrial and Mining Investigations Pty Ltd in the area covered by

the grid.

PREVIOUS WORK

No previous substantial exploration for tin has been undertaken in
this area. ' ' '

Geophoto conducted a limited exploration programme over the Tenth
Legion fault zone in 1972, and part of this area falls in the north-

western corner of S.P.L. 129;

Exploration of magnetite lenses within the altered basic intrusive

~ was carried out between 1885 and 1936 in the Tenih Legion mine and

_ elsewhere, although the mine was never an established producer.

In 1957 the Tasmanian ﬁines Depaﬁtment driiled two angled diamond

holes under the mine workings to test the downward extension of the

" magnetits lenses. In 1974 the Mt Lyell.Mining and Railway Co.

Limited asséyed grab samples from these holes for several elements

including tin; the results are summarised in appendices.

|
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WORK COMPLETED 1977-78

" A ground magnetometer survey was carried out along the grid lines,

a 3 m staff being used in order to minimise the interference from
mégnetite bearing_ifonstone rubhle.'_At the same time, the lines

were geologically mapped. Numerous rock samples of both outcrop

and float material were collected; most were assayed for a variety

of elements, and representative'sections sent to Central Mineralogical

Services for petrological descriptions. .
Scintrex Pty Ltd were contracted to carry out an 1.P. survey, while
Ashton Exploration Pty Ltd conducted a geochemical soil sampling

programme,

This area was included in the photogeological work carried out by

 Loxzton, Hunting and Associates (1978) for Renison Limited as part of

'a more regional assessment of the Heemskirk Granite and its intruded

sedinments.
_'5.1 ‘Geology

~ Geclogical mapping of the grid lines was carried out in
conjunction with the magnetic survey. Several hand samples
were collectéd,‘and.assayed for several elements; the results

being plotted on the interpretive geology.plan (Map 2).

_The major units existing in the area consist of the Heemskirk
granite, the McIvor Hill gabbrO/amphiboiite extensively
altered, and Cambrian/? Pre-Cambrian sediments. The N.W.
striking sinistral Tenth Legion fault zone cuts through the
notrthern part of the grid.
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Granite

The Devonian Heemskirk granite, technically an

'adamellite, is known to be tin-bearing, and is

considered by Taylor (1974) to be intermediate
between deep volecanic and plutonic. . Total tin
production from the South Heemskirk tinfield is
485 tonnes. In thé area covered by the grid, the

granite is a red, medium-grained variety, often

porphyritic, containing abundant nodules of

tourmaline. This occasionally merges .into a white

granite near the contact.

North of line 38C0N, it forms tor-like outcrops on
the button-grass slopes of Mt Agnew, while south
of.this line, few outcrops were seen but its.
pesiticn can ke inferred from magpetic and I.P.

data, scree and vegetation changes.

No information is available on the dip of the granite,
however it is likely that, as with other West Coast
granite batholiths, the dip will be vertical or

_steeply outwards.

Sediments

Two distinct'lithological units exist, separated by
the fault which cuts line 3400N at 1450E.

South of this fault the sediments are variably.
metasomatised and hornfelsed, fine-grained tuffaceous

greywackes and pelites belonging to the Crimson Creek

Formation,
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Intercalated'calgareous bands occur,'and these are
represented by skarn assemblages.. Actinoliite is
ubiquitous, as a staining and in veinlets; diopside
is éommon, and phlogopite, albite and cordierite have

also been described with minor accessory sphene.

 Few strikes and dips were mapped, however, the general

trend appears to be approximately pirallel to the
granite contact, i.e. N-8, swinging to N.E. -S5,W.

south of the grid.

Sulphides are Common'throughout this unit, fine-prained

disseminated pyrite being dominant. Minor pyrrhotite

" and traces of chalcopyrite also oceur, while in the

skarn lenses magnetite is common with minor pyrite

(partly pyritised pyrrhotite). - Significant sphalerite

- was recorded Iin a specimen of skarn material {22008,

1538E) which assayed 0.48% Zn.  From magnetic and
I.P, data, it appears that the sulphide distribution
is lithologically controlled, |

‘North of the fault the dominant lithology is a banded,

often contorted quartzite/chert, similar in many
respects to the Oonah Quartzites north of the Tenth
Legion fault. Bands of tuffaceous greywacke also
cccur. This unit is generally less magnetically

active than the Crimson Creek rocks south of the fault,

‘and has been tentatively assigned to the Pre-Cambrian

Oonah formation.

-4

1
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Gabbro

The Cambrian McIvor Hill gabbro, or gabbro/amphibolite,
outcrops along the Trial Harbour road, and on the
eastern sections of lines 2600N, 3000N and 3400N. It
is described by Fander as a thoroughly uraiitised

‘gabbro.

Ironstone

A gossanous, usually magnetic, ironstone occupies much
of the northern part of the grid. By its nature it
tends to form large scree areas obscuring the underlying
geology and probably exaggerating the size of its
outcrop and is cut off by the Tenth Legion fault zone

on line 4600N; the Tenth Legion magnetite deposit occurs

| N - & b} 1
- at the contact. A smaller branch strikes nerthwards

from line 3400N, con*acts the granite on line 4200N
and apparently terminates before line 4600N. Two small

outcrops also occur on iine 5000N.

-The ironstone has formed as a capping on the altered

gabbro/amphibolite intrusion by a process of weathering
with secondary enrichment of the magnetite. The rocks

occurring below this capping are seldom seer in outcrop, 

usually being covered by ironstone scree, but have been

well documented in adits and drill holes designed to
test the extéent of the magnetite deposits; They |
consist of an assemblage of calc-silicate rocks and
serpentinite with lenses and segregations of magnetite
and were probably derived by metascomatic alteration

related to the granite intrusion as follows:

-
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dolomite

Ca ~Mg silicates
(Hughes 1958)
Various authors have disagreed on whether the magnetite
was derived from thé granite or the basic intrusion;
the ﬁresent author favours the former,'mainly because
of the close relationship between tin (undoubtediy

granite-derived) and magnetite as demonstrated in the

two Mines Departmwent drill holes (Appendix 9).

Several samples were sent to a petrological consultant}
one (4200N, 1575E) was described as a pseudogossan
representing a thoroughly weathered skarn, while an
assemblage of rocks mapped aﬁ 3400N, 1450E included

a fosterite-magnetite-talc-hunnite rock interpreted as
an altered dunite and a talec rock with disseminated
magnetite which may represent vein material in the
altered dunite. Similar rocks occur at the St Dizier/
Big H tin prospects on North Heemskirk, and suggest |
that the original basic intrusion also included ultra-

basic focks.

Tectonlic Structures

The Tenth Legion fault zone is a well established
W.N.W..striking southerly dipping sinistral complex

.fault zone which displaces the granite approximately

1 km horizontally. It terminates the altered gabbro
northwards and may have acted as a plumbing system,
allowing the migration of tin and possibly irom out .

from the granite.
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A parallel fault with a similar direction of displacement
has been interpreted with reasonable confidence as

i . terminating the gabbro southwards. The horizontal
displacement of the granite on this fault is not known,

ISP gt

but i1s anticipated to be less than that of the Tenth
Legion fault. '

AL AL s L

A third fault, stfiking more north-sesterly, and with

a dextral displacement; occurs between these two faults
and brings possible Oonah Formation rocks to the north
against Crimson Creek Formation rocks to the soﬁth; It

is thought to displace the granite 100 -200 m, but has

no apparent effect on the altered gabbro, probably due
to the steep dip of the latter.

N - These other two faults may also have provided an escape-
The remaining faults and joint patterns_shown on the
geology plan have been taken from the photn-geological
Interpretation of the Heemskirk area carried out by

Loxton, Hunting and Associates (1978).

5.1.6  Rock Samples

E ' T A number of rock sampies were collected as the lines

 were mapped, Eight ironstone samples were assayed
for Sn, Cu, As, Pb, Zn, Co, Ni, Cr, Mn and S; fourteen
specinmens of sediments were assayed for Sn, Soluble 5n,
As, Cu, Pb, Zn, Bi, Ag, WO3 and S; and thirty samples

‘ iﬁcluding most of those assayed were sent to Central

‘ _ , Mineralogical Services for petrological'descr_iptions.
» _ | '~ The results are shown on thergeology plan and 1listed

i in Fablgs.
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It was hoped, by comparing varying ratios of Cr, Mn,

. 'Ni, Cu, and Zn (Stephens - Hoare 1973), to determine
whether the ironstone was derived only from baéic/
ultrabasic rocks or also from sedimentary rocks.
Because of the doubtful applicability of this method
to Western Tasmanian roéks, all that can be concluded:
from the results is that all the ironstone sampled is

probably derived from the same parent rock.

(Conments on assays left until soluble Sn assays

available).

In:all the sadimeﬁt;samples assayed, significant
sulphide was reccrded. This was usually as disseminated
pyrite or pyrrhotite, however the assays also reflect
the Qccﬁrrence of minor amoﬁnts of chalcqpfrite, |
arsenopyfite and sphalerite, with a sample of skarn
material recording 0.48% Zn. Four samples contained
geochemically anomalous quantities of tin, and in one

of these approximately 302 is present as soluble tin.

Magnetics

The 1ineé were surveyed with a Geometrics G816 proton magnet-'
ometer using 2 3 m staff. Readings were taken every 25'm,

the results being plotted at_lfS,GOO and contoured at 1,000
gamma intervals. Several readings were taken in areaé of high
magnetic gradients (marked by an asteri#k on the plan'and.

profiles) and the results averaged.
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The readings are uniform over both the granite (commonly

- reading 62300) and the unaltered gabbro, which varies from
60300 - 61800, - | |

The Crimson Creek rocks are magnetically very active, with
éeveral significant anomalous zones parallelling the strike

of the beds. The Pre~Cambrian ? sediments north of Iine 3400N
are by comparison much less active. An anomaly on the western
side of lines 1800N - 2600N is related to the granite contact.
A broad anomaly, 400 - 500 gamma above background exists over
450 m to ﬁhe end of line 3000N. An outcrop of skarn containing

mégnetite_occurs within this zone.

Several anomalies occur within tﬁe ironstone following the
general trend of the outcrops. These outline concentrations
of magnetite with perhaps some serpentine and/of pyrrhotite
contributing. A large anomaly over part of the Tenth Legion
fault zone suggests the occurrence of magnetite within the
fault. Readings are required along the baseline in order to
more accﬁrataly'define the trend of the Tenth Legion magnetite

deposit.

.A:good correlation exists between magnetic anomalies and tin

in soil sampleé, strengthehing thz observation made in the

Mines Department drill holes.
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A pole-dipole I.P. survey using a potential electrode spacing

of 25 m, and sampling four depths, was carried out by

Scintrex Pty Ltd, and the reader is referred to Scintrex

- report no. Tas. 052A for details.

Generally, th: granite and unaltered gabbro are characterised

by high resistivity and low chafgeability.

The sulphide~bearing Crimson Creek sediments show strong I.P.
responses, reflecting the disseminated nature of the sulphides.

Most anomalies broadly correlate with magnetic anbmalies, hence

- it 1s probable that magnetite usqally_accompanies the sulphides,‘

or the sulphide is largely pyrrhotite.

The strong magnetic anomaly on the western and of line 3000N

has a coincident I.P, anomaly.

Except for a zone close to the granite contact, the ? Fre-

Cambrian sediments north of line 3400 show generally low -

background chargeability and resistivity. The westernmost

anomalies that occur on both the northern and'southern sections
of the grid point to a halo_of disseminated sulphides with some .

magnetite occurring along the granite boundary.

Ancomalies within the ironstone'usually éoincide.with magnetic
anomalies, and are caused by zones of magnetite; 1in scme cases
sulphides and/or serpentinite must alse make a contribution.
The broad anomaly on line 3400N is partly over Crimson Creek
sediments and partly over an assemblage of ironstones and
altefed ultrabasics, and includes the fault which separates the
Cambrian and ? Pre~Cambrian rocks., | '
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5.4 - Geochemical Survey

All lines on the East Heemskirk Grid were soil sampled at .

25 metre intervals., Samples were taken ﬁsing a hand held scoil

i sl Sk e

auger and were goliected from as deep as the soil profile
would permitQ-

i

1

The minus 80 mesh fractions were assayed for Sz, Cu, Pb, Zn,

As, and results are presented both on plans and line profiles.

Gl et s
RO SRR PTe - S

Several rock samples collected durihg the mapping of the grid

DR

were also analysed and results from these samples are presented

Sl Ce D

on the attached geologivcal maps.

5.4.1 Tin:

L L
o e 3 & 20

Because of its normal ineriness, it is felt that tin
will only be detected as a geochemical anomaly ia
solls if either rocks anomalously high in tin virtually
outcrop, or if tin species other than cassiterite are
present in deeper underlying rocks. Thus it is not
donsidered a good element to use in looking for deeply

concealed cassiterite ore zones.

In well pfospected areas such as Heemskirk, it is
- highly unlikely that near outcropping cassiterite

bodies would not have some old workings on them.,

Thus, in a skarn environment such as on the East
Heemskirk Grid, when strong tin anomalies are located
in scils in an area develd of old tin workings, then -

‘ the results have to be considered cautiously,
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However, the fact remains that several very impressive

tin anomalies were defined, viz:

(1) Line 4600N, in the vicinity of the Tenth Legion
(11) Line 4200N, in a mapped ironstone area where
. - a surface rock sample assayed 0.57% Sn. A
second assay on this rock ran 0.36% Sn but it

was all in an acid soluble form.

This anomaly runs south to line 3000N.

(1i1) TLine 3000N, 850 - 1150E, a strong broad anomaly

in a strv.oturally complex and interesting area.

g . : .(iv) ‘A large confused zone of anomalies exist on the
H(  western halves of lines 1200N - 2600K. Some
caution 18 required in assessing these ancmalies
j. - . asdthey could be caused by cassiterite shed from

} o _ _ _' ~ the adjacent Heemskirk Granite.

wn

4.2  Arsenic:

Arsenic is regarded as a good geochemical indicator in

soile of hydrothermal deposits.

Several strong anomalies were defined, principally on
lines north of the main road, on lines 3000N - 4600N,
in those areas largely mapped as being coverad with

ironstone,
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5.4.3 Copper, Lead, Zinc:

As would be anticipated in an environment such as this

one, there were many Cu, Pb, Zn anomalies, but of

R AL—.AL—-M-I-—-—.._... e . _.‘..1,.::"’,3 -

particular note.is the very extensive, high zinc anomaly,

again essentially co-incidiﬁg with the ironstone outcrop.

'Aﬂm@,mmwﬂdmumgcmMmd%-%-Mammh
lies along the extreme eastern ends of lines 4200N and

3800N, just to the west of the Kynance workings,

-

s b e ]

6., CONCLUSIONS AND RECOMMENDATIONS

NS TATELI )

i As a result of the geological mapping, geophysical and geochemical
ﬁs : surveys completed on the East Heemskirk Grid, séver_&l most interesting
anomalous zones have been defined, and further work is obviously

required, most of it on the area north of the main Trial Harbour Rcad.
In this area it is therefore recommended that:

(1) Six intermediate lines be cut north of the road (lines 2800,
3200, 3600, 4000, 4400 and 480ON). |

(i1) Lines 3000N and 3400N be extended West onto the grenite.

(1i1) Lines 3000 - 4600N be extended east over the Tenth Leglon Fault .

- Zone to the Licence boundary.

(iv) That on all these above lines magnetic and soil sampling

surveys of the type undertaken last year be completed.
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_(ﬁ) Somé limited, more definitive I.P. gradient array work be

undertaken over certaln anomalous areas.

On the gridded area south of the Heemskirk Granite, it is recommended
that one diamond drill hole be completed on Line 24E as shown on
the éccompanying plan of Area D and the profile of Line 24E. Such

a hole would test that mineralised conglomeratic zone intersected in

'D;D}H.2.fﬁrther to the south near its intersection with what is

believed to be a major N - § Fault. There are also strong magnetic

and I.P. anomalies in this area, together with stanniferous soils and

' gossan. A 300 metre hole is recommended.

Finally, in addition to the above field werk, it is proposed to
recompile all existing data from both the East and South Heemskirk
Grids onto standard 1:5,000 state sheets, so that a better appreciation

of the overall area can be made.

A budget of $40,600 is proposed. Details are presented in Appendix 1.
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3000N

"
3400N
"

n
3800N
4200N
4600N

€AST HEEMSKIRK GRID

ASSAY RESULTS ON IRONSTONE HAND SAMPLES (in p.p.m.)

Cp-ords

QSGE
1415E
1440E
1512E +
2040E#
2200E*

1975E

10th LEG.*

-+

RcooN = Qrol

2300
20
320
700
40

100

5700

Cu

250

250

230

40

200

2800
330

70

550
50

140

35
135

57

60

150

Bulked results from

R
3140 20
1200 30
2000 30
1200 30
1200 90
<200 ;150
3900 { 30
4000 {130

520
110

110

660
480

210

230

410

180

160

110
60
80

100

40

50

APPENDIX 3

several samples taken in the area

This is a talc/magnetite rock included here because it

was assayed for the same elemants as the ironstone.
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Mo Lr . Mn
770 {1400 | 680
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30 70 | 4200
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40 | 110 | 3100
120 | 110 [14.2% |
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30 | 120 ] 1400
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Co-ords

gOON
14008
1400N
1800N
1800N
1800K
18008
2200N
2200N
- 2600N

3000N

220E

390E

460F

595E
517E
558E
1250E
1478E
610E
1538E

1110E

~900E

3400N - 1300E

Sa
70
60
90
70
70
240
280
10
20
70
180
320

25

;‘*on - 2270E 15

EAST HEEMSKIRR GRID

. ASSAY RESULTS ON ROCK SAMPLES (in p,p.m.)

Sol, Sn

10
30

10
30
30
30
30

30
<10.
110
30

30

75
k &3

35

10
30
140
140
35
60
<5
25

80

Cu

30

30
30
70

40

240
170
680

210

60

10

170
30

10

Pb

10
10
10

10

10 .
30

20

60

- 20

- 80
<10
20
10

120

Zn -

50

80

30
50
90
230
80
4800
10
260
10
300

Bi

20
20
20

20

20

10
30
10
10
10
10
20
10
20

-

226021
g w0, 5 |
2 <100 900
2 <100 1700
€1 <2100 4900
<1 <100 4200
<1 <100 2700
1 <100 1.52%
2 <100 5400 |
1 <100 1,39%
1 <100 1.85%
1 <100 3000
<1 <100 600
<1 <100 7800
<1 <100 600
1 <100 - 800
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NDTES :

'in general terms this sulte of rocks s representative of a sequence of

tuffaceous arevwackes with associated quartz-rich pelitic sediments and

. Intercalated "lipey" sediments. On petrological orounds this secuence

appears closely related to the Renison Mine Sequencs and has undergone a
similar style of contact metamorphlic/metasomatic alteration.

To date carbonate rocks are represented only by metasomatic (skarn)
assemtlanes, Cne or two rocks are intarpreted as metasomatisad ultra-
mafies and there are some anilogles here with the Serpentine Hill
conplex. In additlon, the few speclrens of ''‘granite' show quite marked
petroiogical affinities with the Pine HI11 Porphyry.

Thus a number of comparisons can be drawn between the East Heemskirk and
Renison areas with respect to lithologies and styles of alteration. As
such ths East Heemsklrk area Is considered as of some interest in terms
of potential tin mineralisation. .

D, CowanlLB; Sc.
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 PETROLOGICAL DESCRIPTIONS (TS 23503 to
TS 23531 Inclusive)

i&bﬁNI#GOE. “?ornfels wlth thin act!nollte veins'',

This Is a hornfelsed and metasomatised tuffaceous greywacke very s!milar
. to those of the Crimson Creek formatlon in the Renison mine sequence.

Ths sedlment is poerly to-moderately-uall sorted In the fine to medium
sand range and bedded on a millimetric scale with faint relict grading
evident in places. The framework comprises mainly microcrystalline lava

.clasts with angular to rounded shapes and of andesitic-trachytic affimitlies.

Subordinate to minor clastic feldspar Is present along with minor traces
of quartz. Partly leucoxenised clastic opaques (typical of Crimson
Creek Formation greywackes/tuffs) are common throughout. -

Hornfelsing Is evident In partlal recrystallisatlion of the 11thic clasts.
Fine graliad green to brownish grean actinolite pervades the matrix and -
partially replacas the framework particles.  This phase Is accompanied by
subordinate but variable amounts of colorless diopside. Thin {rarely >
Yim) veins of zetinolite and diopside with patchy blue-brown schorl

quartz and albite are disseminated throughout. Sphene is an accessory

a}teration phase and there are traces of an~ to sibhedral gz:l;e.

1400N/595E  “3imilar to 1400N/460E but banded',

Thls Is a flner grained tuffaceous greywacke with frequent Intercalated
bands of quartzofeldspathic pelitic sediment. Alteration is analogous to

that at 1BOONN/LY60E.

Relict millimetric scale bedding has been deformed by slumping and

subsequent microfracturing more or less contemporaneous with hornfelsing/
metasomatism, Clastic materlal Is poorly defined but overall similar
although finer grained to that in the previcus specimen., Pelitic bands
have a silty clastic fabric with fine scale bedding outlined by laucoxene
staining and appear to have consisted of fine (7reworked) ashy materlal,
These bands locally grade into impure chert hands or elsewhere into thin
lamellae of s1lty shale.

Fine grained pale actinolite is pervasive throughout the rock. Extremsly
fine diopside is present although relatively sparsely developed. Shailey
bands tend to be phloacpitised. Minor traces of ultrafine sphene and
virtuaily colorless tourmaline are present. Semi-continuous actinolite
veinlets occur sporadically. Fine grained pyrite (+ marcasite) is sparsely
disseminated throughout the rock and much of this mater!al appears to be -
Secondary after pyrrhotli te.

s w0
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1400N/7508  “Greywacke with coarse actinollite velin'.

oo T e
" - 2260754

This Is a hornfelsad and metasomatised tuffaceous greywacke essentially

similar to that at I400N/GEOE but finer grained.

The rock Is weakly bedded, Inclplently graded in places and shows good
evidence of preconsolidation deformation (slumping). Sorting ls poor to
modarate in the siit to fine sand range with rare medium sand sized
megaclasts. Graln shapes are angular to subrounded. Compositionally the

- altered framework Is very simllar to that at 1400N/L60E although clastlc

quartz Is relatively abundant and more distinctly bedded in Its
distribution. Clastic opaques are abundant, . C g

=y, -

Alteration Is marked by weak hornfelsing/recrystallisation and virtuslly

pervasive davelopment of fine grained pale actinolite. Reddish phlogopitic
mica appears as an accessory alteration phase but diopside is absent and
this Indlcates a decrease in alteration ''grade' eastward,

irregular intgrﬁecting veins of relatively coarse actinollta heal late
stage fractures. = These features Include sparsely disseminated ultrafine
particles of ?chalcopyrite.-

'tkooufsm "Dolerite,

This Is an altered tuffaceoussgreywacke s!malar and closaly related to that
at 750,

The rock is weakly hedded, Fncip?ent!f graded ioca?iy and sorted mainly in
the silt to fine sand range with occasional c¢lasts of medium sand dimensiors.
Grain shapes are widely varlable from splintery through angular and sub-

-rounded {particularly quartz which is relatively abundant). There is evid-

ence of Incipient slumping and the rock includes thinly dispersed clastic
particles of chert and fine grained quartzite.

Incipient hornfelsing Is evident., Alteration is marked by semi-pervasive
development of virtually colorless tremollite-actinolite with subordinate
but variable amounts of phlogopite. Diopside is absent and there are no
detectable sulphides, - ' : ' '

1400N/833E “Hornfels or 'basalt' with actinollte',

This is a thoroughly altered tuffaceous pelite. The primary fabric Is
largely obliterated although there are obvious similarities with the

pelltic {silty) bands at 1400N/595E, Rellict, somewhat disrupted (?slumped)
fine scale bedding laminatlons are outlined by fine leucoxenic semi-opaques.
A few siit~sized splintery to angular clastic particles of quartz persist
and there are occasional ''ghosts' of sllit to fine sand sized rock fragments.

Intense alteration Is reflected in pervasive development of fine randomly
orientated hastingsite., Minor fine grained albite is present and irreguiar
velns of semi-fibrcus hast!ngs!te ocecur sporadica!!y. There are no detect-
able sulphides.
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 1500N/1050E - "Hornfelsed pellte''.

. | 22(}_1'«\}

This is a §potted hornfels derlved from a Iabl!e (?tufface0us) pellte w!th
some sfm!larltles to those at 595£ and 833E, o

ZThe rock conslsts Iargely of very flne random pale phlogoplte with sub-
-ordinate closely intergrown aclcular tramolite. Rellct millimetric-scale

bedding is reflected in subtle variations in grainsize and In the distribut-

 ton of ultrafine opaques (sim. e.g. 833E). A few bands contain frequent

poorly resoived pofklioblasts {mean 150-2001) of cordlerlte.

lrregu!ar to stra!ght—walled variably continuous veinlets of phlogopite
and tremolite are common throughout the rock. Locally these features
Include axtremely fine gralned Fe-sulphide dlssemlnations posslbly
with minor associated traces of chatcopyrite.

14001/1350E  "Dolerite'.

This Is a relatlvely weakly altered tuffaceous greywacke rather slmiiar to
the rock at 813F.

The rock 15 weakly bedded with Inciplent grading and is generally p:orly
sorted In the silt to medium sand ranga. The framework (65-70%) comprises
malnly sngular to subangular microcrystalline Intermediate lava clasts
{approximately 50%) with subordinate angular alkali feldspar {5-103%) angular .
to subrounded quartz (10-15%) siliceous psammonelitic rock fragments (2-33)
and splintery quartzofeldspathic features with the appearance of abraded
shardz {around 15%)  Accessory opacues are common. The matrix/cement
consists of chlorite stalned argillaceous material. '

The more labile clastic particles are variable stalned with ultrafine
phlogoplte and pale actinolite {trend hastinasite). These phases also stain
the matrix, weakly, but more or less pervasively. lrregular but semf-
continuous actinoiite veinlets occur sporadically. Alteration Is closely
analogous to that at 313E but slightly less marked. . : o

HhOOH/IM6EE  Y'Dolerite’!,

This 15 a weak%y to noderately altered tuffaceous greywacke simllar and
closely related to the rock at 1350E.

General features are similar to the previouSISpec!men to the extent that

Hittle special corment is necessary apart from noting that this rock Is
slightly coarser orained, relatively poorly sorted, and slightly
deficient In clastic quartz. In common with previnus samples the rock s
weakly bedded on a millimetric scale with bedding largely reflected In a
moderately dewveloned dimensional orientation of the more platey particles.
Very inciplient grading is evident in some bands. Clastic opaques ars
common and In this case thera are rare well rounded detrital grains of
tourmailna. '

R
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Alteration largely affects the matrix and is reflected In semi~pervasive

~ fine grained tremolite-actinollte. Irregular veins of secondary amphlibole
occur sporadically and marginal to these features alteration Is relatively
Intense with much of the clastic material completely tremolltised.

These replacement seivedges range in width up to 3 few millimetres and

are devoid of suiphide. : _ E - s

S

- 2200N/1538E ‘“Actinolftised and minaralised chert'.

This (s a rather fine gralned d!opslde-ep‘dote-tremolIte-garnet rock or
skarn wlth accessory spbene, magnetite and traces of sulph!de.

The rock Is compcsltlonally banded with some bands {to lemt+) consisting
largely of twinned granular grossular-andradite and others largely of
dlopside and/or epidote. A few tremolite rich bands are also present -
_ although this phase Is usually an accessory assoclated particularly with
* diopside. Magnetite forms fine-grained spongy aggregates and crude
a Tenses and ts partly banded in its distribution. Small spongy aggregates
and fine-grained disseminations of sphalerite are assoclated with magnetlte
and there are minor traces of Fe-sulphide, Sphene occurs as fine granules,
. sporadic coarse {to Ilmm+) polkillitic crystals and in late stage seml-
' “! . contfnunus tremolitic veinlets.

2600N/512E "Phlogopitised sediment”,

Thls is a banded talc-phlogopite rock w!th dlssemlnated magnet!ta and
sutphlde.

The rock Is banded with respect to compositlon and graln%ize. It consists
 largely of randomly orientated talc flakes with subordinate similavly
textured phlogopite which Is a pale orange brown variety and largely
restricted tc isolated hands up to Zmm in width, Phlogopite locally shows
a color zoning and may be marginally altered to talc. Possibly tale In
general has developed from phlogoptte although there is [ittle textural
_ evldence to support this, . -

ﬂnnor_traces of apatite occur as weakly clustered granules. Magnetlite is
banded In its distribution generally fine grained and often partly Inter-
_ grown with the mica flakes. Fine grained pyrite (+ marcasite, pyritised
. pyrrhotite) occurs in crude!y banded spongy aggregates. _

The rock is ratherfeatureless in terns of rnterpretatlon although the
banding suggests it represents eithar an altered dolomite or a vein. .
Unfortunately there are no diagnostlc features and an altered ultramafic
orfgin cannot be completaly ruled out.

2600N/BLOE  “Tourmalinised highly altered granlté".

"This Is a quartz tourmaline rock coaslisting virtually ent!re!y of granu!ar
weakly interfocking quartz and subtordinate color zoned blua to brown pleo-
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chrolc schorl as single gralns and clustefs. Sparsely ‘disseminated _
virtually opaque microscoplc particles of 7xenotime are present and there
are rare fine scale limonite pseudomorphs of magnet!te or pyrite.

“The rock Is falrly featuraless In terms of orlgin. There are, however,
‘some similarities with strongly altered (tourmalinised) portions of the

Plne H111 Porphyry and this tends to conflirm the altered granlte lnterprat-

_lt!on. Assay for Sn would be warranted.

: ZGOONIII!OE “*Carbonaceous sandstone with su!phlde"

This is a thonoughly tourmallnlsed s!Ity sandstone thought to havu been a
greywacko-type simllar to those on line [H0ON.

." The rock consists virtually entirely of quartz and filne grained anhedral
~ brown schorl. Quartz occurs partly as rellct detrital silt to fine sand

slzed grains with angular to subrounded shape and Inciplent overgrowths.
Thera are a few recognisable siliceous llthic clasts (chart, -fine gralned
quartz and siliclifled ?addesite) and the altered matrix also contains micro~
crystalline quartz. The remainder of the clastlc material (75%+) has

been completely replaced by tourmaline. _

Ralict millimetric scale bedding laminations persist with some vague
evidence of grading. Accessory clastic opagues, typlcal of the assoclated
tuffaceous greywackes (e.g. 1ine 1400N) are represented by fine clots of
near opaque leucoxenic materlial and are bedded in thelr distributlon.
Ovarall, there is reasonable analogy with the tuffaceous greywackes.

Poorly dof!ned veinlets (tourmallne * quartz] occur Sporadicallv. There
are no datectable su!phldas.

ZGOONII7SOE "Coarse gralned gabbro'.

This rock Is a thoroughly uralitised gabbro orlginal!? coarse grained,

waakly porphyritic In pyroxene, and with a dtstlnctly oph{tlc to gabbrole
(I... granular) fabtic). _

Inferred primary composition Is approx!mately 50-602 labradorite and ﬁO-SOS
clinopyroxene with mean grainsize about 2mm. The pyroxens }s virtually
completely altered to brownish green hornblende and actinolite more or

Jess pseudomorphously. Some actinolite-stained relics of labradorite
persist but the majority has bean more or less complietely replaced by fine
grained actinolite with a tittle assoclated epidote. Rare patches of
diopslidic augite persist locally. Despite the distinctly (altered} gabbroic
nature of the rock opagues are conspicuous by thelr absence.

irregular actinolite velnlets occur sporadically. Traces of chiorite, or -

rarely talc, develop as s late stage alteration of the amphiboles. The
chlorite locally occurs as crude velns and one of these includes rare
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small patches of blus toumaltm suggosting a "granltlc" phase of altaratlon

postdatlng the 'Meuter!c urailt!satlon.

3000M/900E  “Hornfels with sulphides’.

This Is a dlopside-actinolite rock or skam. The rock s weakly banded
with respect to composition and modal grainsize and on petrological

grounds could be correlated with 2200N/1538E although the pyromtasomatlc
Y'grade'’ is relatively lower. The fabric Is generailly granular with

wldely variable gralns!zes.

Accessory constituents Include traces of epldote sphane and Fe-Hg chlorlte
which develops as a late stage replacement of actinolite. Small spongy
Intergrowths of pyrrhotite and fine gralned magnetite occur sporadically
and as at Z200N/1538E these are Inclipliently banded In their distribution.
Probably minor traces of ultraflne chalcopyrite are present. Pyrrhotite 1s
loca%‘y pyritised. _ _

3000N/930E “Gosun or later!te“ |

This Is a Timonite rock representing a thomughly weatharedlferrugln!sad
matasediment. As such It Is a pseudogossan although possibly minor traces
of fine grained sulphide were present.

The rock has been partly leached snd "recemented” with I_Ichonlte and much b'F
It Is texturally featureless In terms of the original rock type. However, a

-cruda ralict banding persists. in piacas ilmonite clearly represents

completely degraded granular and falrly coarse crained silicates. Wwhilst
few of these structures are meaningful In terms of former mineralogy a calc-
stlicate paragenesis |s reasonably inferred. This tends to be confirmed by
disseminated relics of fine grained magnetite as Isolated partlc!es and
spongy clusters shn!lar to those at (300011/) 900E.

Eisewhers minute particles of green and brown tourmaline are loosely cemented
by late secondary microcrystalline quartz lining cavities within spongy
1imonlite aggregates. Tourmaline is partly euhedral but some grains (usual!y
brown) show distinctly rounded detrital shapes. These features are
evidently locally derived and are the only z'anglblc Indication of a clastlr.
“d‘mtb

Thus the evidence suggests the rock represents 3 thoroughly weathered skarn
with at least minor intercalations of altered fine gralned clastlc sediment.
There are no tangible sulphide boxworks, however, minor fine gralined
sulphides may have been present If only by analogy with the associated
metasadiments. _
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2 NIIIIS E - "Teurmalinised banded chert",

This ls a matasomatlsed and partly racrystall!sed Iamlnatcd turbldlta-llka
lntnrcalat!on of siitstone, silty shale and shale. . _

Ralict bedding is on a sub- to millimetric scale and p!anar to weakly

- lenticular. Detritus comprised malnly quartz and argillaceous material

which Is now largely replaced by ultrafine flbrous pale brown tourmaline. .
Sedimentation comprised essentlally an alternation of highly siliceous
siltstone bands and argl)laceous (shaley) lamellas. The siliceous (slltstone)
bands have been recrystallised but frequently show grading In terms of
gralnsize and In the distribution of the subordinate argiliaceous component.
Locally grading is enhanced by discontinuous mlcroscale "placers” of heavv
wineral particles at the base of the thin silitstone units.

" Discontinuous Irregular quartz velinlets of dlagenetic character have been
Intersected and locally segmented by irregular microfractures partly healed
with ultrafine tourmaline. This rock can be closely compared with tourmalln-
Ised peiltes in the Renlson mine sequence.

3000N/1415E "Hagnetlte gossan"

This Is a s!!ghtly weathered magnetlte rock. it consists of near-massive
granular to euhedral magnetite of variable but generally coarse grainslze,
-which Is Inciplently martitised and locally replaced by limonite. Sporadic
small Intergranular patches of Jimonlte (rarely > Imm) may represent alter-
ed minor accessory sulphide (?pyrrhotite) but thers are no tangible boxworks
Lo conflrm this., Thsre are thinly dispersed completely degraded/ferrugin-
Ised mica (2chlorite) flakes representing a minor accessory sllicate

component.

The virtually masslve granular nature of this rock suggests a pyrometasomatic
origin. Polished section examination reveals the magnetite to be non- or
only weakly chromlferous and devoid of cunuiate-type features. This tends

to negate a gravity settling paragenosls or an assoclation wlth the

Ygabbro' or related ultramafics.

JM00N/1512E{1)  "Micaceous 7quartzite".

This Is a banded forster!te-magnetite-talc-humite rock.

The ruck consists largely of granular forsterite weakly banded with respect
to modal grainsize and partly altered to serpentine along microfractures.
Tale occurs mainly as random flakes interstitlaily to ollvine and appears
to have developed pseudomrophously from phlogopite flakes, Humite s not
common occurring as disseminated partly serpentinised single grain and
aggregates closely Intergrown with olivine. The mesoscopic banding .
reflects the distribution of accessory fine gralned magnetite which tends
to occur as seml-continuous bands and lenses up to & few millimetres In
width. Thare is localised development of late-stage fine grained talc
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(steatite) after ollvina and ultrafine secbndarv'opaques are weakly
disseminated throughout the rock these being 'exsolved’ during part!al
serpentinisation of ollvlna.

Despite the assoclatlon with pyromatasﬁmatlc aiSemblhgés this rock can only

bs interpreted as a partly altered dunite. The banding appears to be a
gravity settling or (cumuiata*) phenomenon. : .

34008/1512E(2) "Hamatlte-ulca-ﬂbck".

This Is an unusually coarse grained talc rock with disseminated magnetite,

Talc occurs as random, silightly buckled flakes up to bmm dlamcuter with
subtle grainsize variatlons defining a crude banding. Interstitial areas
conslst of relatively finer grained talc opaques or focally of fine sarpent-
Ina with patchy olivine- (or humite-) derived mesh structures. ihus the
raock appears to be a talc veln or segregation assocliated with tha partly :
altered dunlte described abova.

The Sparsely disseminated magnetite Is granular to semi-fibrous where Inter-

grown with talc. Granular magnetite shows sparse included blades of (?h!gh

=Ti) hematite snd Is inclplently martitised In places.

Belng coarse grained and with easily-removabla accessorles this rock may be
of soma econcmic Importance. _

|3800M/1775E “Aitered calc-silicate'.

This s en altered somewhat weathered vesuvlan!te-dlopslde g;gpet—"offvlne“_
rock or skam. .

The rock is fine to medium grained with a.genefally granular fabric.

. An Irregular banding is evident but this Is highly dlscontinuous and

disrupted suggesting the rock may be a metasomatised breccia. Diopside and
vesuvianite (largely degraded to semi-isotropic yellow to brown alteratlon

products) are the maln sillcate phases forming semi-continuous bands and

aggregates Including disseminated grains and crude vein-like masses of
yellow grossular-andradite and occasional patchas of serpentlna representing
altered clivine (and/or humite).

Rare extremely flne particles of ?magnetlte and dark vlrtually opaque

. sphalarite are present. Late crosscutting veinlets of Fh-chlorlte and

cloudy Fe-carbonate occur sporadically.

. Considering the sillcate assemblage thera Is little to choose between a
- pyrometasomatised impure dolomite and a similarly altered ultramaflc.

3800E/2270E “Dolomite with 2galena'.

This Is a fine grained calc-sillicate hornfels consisting largely of mlcro-




i

ngronT o5 78/3/2- B . age s

crystalline diopside formlng lrrcgular essentially massive aggregates or

_elsewhers enclosing In._granular semi-lustre mottled carbonate (calcite)..
The rock shows a crudely banded dlsrupted breccla-llka fabrlc similar to
that at (3800N) 1775E. _

Accessory smounts of Mg-chlorite occur-!n d!ssemlnated patches and irregular
veinlets which are Intersected by late stage veinlets of carbonate and
Fe~chlorite (simllar to 3800N/1775E). An- to subhedral magnetite crystals
(to 500u) are sparsely disseminated throughout and traces of very fine
gralned cloudy virtually opaque sphalerite occur as Inclusions in calcite.

A200N/1575E "“Gossan''.

This limonite rock is a pseudogossan and répresents a thoroughly weathered
and ferruginised amphibole-rich calc-silicate rock or skarn.

Much of the orlginal fine textural detail has been preserved although the
rock now consists virtually entirely of secondary limonite. Huch of this
pseudomorphs lath-1lke to ragged and granular amphibole (7actinollte)
grains. Subordinate to minor amounts of limonite psasudomorph a granular
pyroxens {?dlopside) and there are thinly dlspersed patches of 1imonlte
after gamet snd/or vesuvlanite.

The original rock was medlum-gralned with a random fabric. There Is some
vague evidence of banding. Fine grained accessory magnetite persists.

as relics. There are no tangible suiphlde boxworks but fine sparsely
disseminated opaque limonite may represent accessory ultrafine sulphide.

haoonllazss "A!tered ?calc-sl!lcamﬂ'
This is a hornfelsed and strongly metasomatised f!ne gralned lah!la sedimant

consldered as a tuffaceous greywacke partly by analogy with the less altered
rccks on !ine 14GON. : _

Relict mi11imetric scale bedding laminations are outlined partly by the

 .distribution of very fine leucoxenic seml-opaques which are partly replaced

by secondary sphene. Slit to fine sand sized clestic fabrics persist In
places. There is evidence of slumplng and vagque evidence of gradad

- bedding, Much of the clastic materlal was clearly feldspathic.

Much of the rock has been replaced by ultraf!ne cloudy dlopside. This
“grades'' into coarser grained dlopside aggregates. Fine grained tremolite-
actinolite |s also common and some bands are preferentially repiaced by

the amphibole. Grossular-andradite Is an accessory alteration phase as
disseminated anhedra and granular aggregates often selvedged with fine
grained diopsida. Patchy secondary albite and K-feldspar are present and
there are minor traces of epidote and vesuvlanite. There are no detectable
sulphides. _

296031
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-l600H1127SE‘_ "Pink granite wlfh ;ourmnline segragation'',

This is a weakly altered blotite microgranite.

The rock Is weakly porphyritic with Sparsc1y disseminated quartz, alb!tn and
orthoclase-microperthite phenocrysts up to 2.5mm diameter. These are
enclosed In a granular falrly even gralned groundmass of orthoclase with
slightly subordinate quartz and albite and disseminated blotlite flakes.
Irregular patches of graphlic quartz and feldspar are present and overall
the fabric 1s typlcal of a merginal or minor Intrusive phase.
. . : 3
A few quartz gralns are rutilated. Minor accessory zircon and partly
metamict 7monakite are present and there are local segregations of dark

- schorl in the groundmass. Altaration Is rather weak with partial argillls-

atlon of feldspars and extensive vermiculitisation (probably In response to
waathering) of the dark weakly titan!ferous blotite. Overall this rock
exhibits a number of slmllarlties w!th the more sxtensively altered Plne
HiN Porphyry.

AGOON/2100E  * “Banded chert and quartzlte".

This Is a metasomailcally altered turbidite-1lke Iiblle pellte,

Badding is well pr&éerved on a sub- to mlllimetric scale, essentially -
planar and often distinctly graded. Sorting is In the silt range and the .
framework comprised mainly feldspathlic material with subordinate quartz

~ and a Hittle mlca along with the ub!quitous ciastic opaques, - Overall the

rock Is falrly typlcal “of the tuffaceous greywackes although ra!atively

' flnc gralned.

Alterntlon is marked by seml-pervaslvn derIOpment of very fiﬂe tremolite.
Discontinuous/Irregular veins of coarser subradiating ragged to flbrous
tremclita are common, These features pastdate a phase of Inciplient regional
metamorphism reflected In a weak slatey cleavage that Is slightly crenulated.

Dlopside, quartz, alkall feldspar and sphene appear as minor accessory

alteration phases. Sporadic late stage microfractures are healed with
nlcroscopic films of cioudy Fe-carhonate.
. . 3

S000M/2100E  "Tourmal inlsed banded quartzite®.

This Is a thoroughly todrmalinfsed fine scale Intercalation of quartz-rich -
siltstone shal and siity shale very similar to the rock at 3000N/1115E.

The rock Is bedded on a sub- to millimetric scale with an altemation of
sitlceous siltstone and arqlllaceocus bands and partings. The siltstone
bands have recrystaillsed to a compact flne gralned quartzite fabric but
retain some clastic features (e.g. sparse heavy mineral grains, Incipient
recrystalllised graded bedding). In contrast the argillaceous bands havo
been cnmpletely replaced by flne to ultraflne dravlte. '
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The rock shows some evidence of-slumping but this Is largely obscufed‘by'
development of Irregular tourmalline quartzweins and velnlets. Minor traces
of cloudy seml-opaque sphene are present. Thera ars no detectable sulphides.

18D0ON/558¢ - "Hornfels/quartzite breccla with pyrrhotlta"

Thls Is a bracclated and strnngly altered tuffaceous qreywacke with
sparsely disseminated pyrrhotlte. o

The original sediment was beddad on arelatlvely coarse scale comprised
mainly fine to medium gralned poorly sorted sandstone which ''graded'' into
afalrly well sorted fina sandstone and Into a lablle siltstone. Clastic
material is heavily altered and thus poorly resolved but appears to have
baen mainly angular to subangular Ylithlc (7lava) clasts and feldspar '

.grains with relatively minor traces of quartz occaslonal chert clasts and

the usual accessory opagues.

Alteration 1s marked by pervaslva developmant of pale brown green amphtbole '
with subordinata but variable fine gralned diopside and accessory amounts

of dark brown tourmaline. ' Brecclated areas are healed with granular
dlopside aygregates enclosing occasfonal small patches of pyrrhotite.
Pyrriotite also occurs as thin discontinuous crosscutilng veiniets. A few
late stage veinlets of prehnits are present and these grade Into fine
grained films of alb!te and tremollta.

1800N/1050E  “Banded chert with act:ao:lée.velns",

This Is a hornfelsed and metasomatised labi)e pellte bedded on a sub- te
witlimetric scale and sized mainly In the finer portion of the silit range.
Detritus appears to have been largely feldspar with relativeiy minor
quartz traces of mica and accessory opaques.

The reck has an extremaly filne gralned hornfelsic fabric. It Is more or
less pervasively stained with ultrafine dlopside and carries disseminated
fine scale porphyroblasts of cordlerite which are “stuffed! with micro~
scoplc Inclusions of dlopside.

Fraquent Intersecting fractures. are haaled with pale seml- fibrous actinollte.
Dlopside is relatively asbundant marginal to the fractures forming semi-
continuous replacement selvedges up to Inm in width, Sphene ls an accessory
alteration phase and there are very rare ultrafine sulphide (7pyrrhotite)
particles within the diopsidic selvedges.

1800N/1478E ‘‘Chart with small sulphids blebs'.

Yhis is a deformad, weakly hornfzlsed and matasomatised labile pelite
rather similar to that at (1800N)1050E. General features require little
speclial comment except to note that thare are sporadic thin bands of
chart and that much of the deformation In this rock reflects slumping.

-

]
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A!teratlon is marked by semi-pervasive development of fine gralned tremolite
often accompanled by cloudy microcrystaliline diopside. Irregular veins of
tremolite and diopside are common and hastingsite and green tourmaline are
present as accessory alteration phases. The rock Is more or less pervasively
stained with fine grained Fe-sulphide (pyrite pyrrhotite) disseminations.
These are weakly bedded In thelr distribution and possible recrystatlised/

syngenstic In orlgin at least In part. The veins are virtually devoid of
sulphide. _ ' -

1800N/1250E ""Thoroughly actinolitised hornfels“.

- This Is 3 relatively coarse gfained hornblende blotite rock representing an
altered and partly recrystallised basic igneous rock.

" The fabric Is random comprising mainly lath-like to semi-ragged, pale
‘grean hornbiende with dlsseminated biotite flakes. Vague thoroughly
‘ saussurita-stained rellcs of feldspar laths ara disseminated throughout and
2 In placed the rock has a certain ophitic {or doleritic) character. Cloudy
sphene is common and developed in part from accessory titaniferous opaques.
Fine grained euhedral magnetite of relict primary character is sparsely
disseminated throughout tha rock and svtaclicular apatite is common.

') . Inciplent recrystallisation Is evident In thé saussuritic materfal! and
- locally In the hornblenda. Semi-continucus veins of actinolite occur
sporadicg%ly and these include rare Interstitial particles of pyrrhotite.

- o . D. Cowan, B.Sc.
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" ‘Sampling was csrried out by Mr. T.D. Hughes of th
- Ceological Survey Staff, who also assistied in ths surver.
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" APPENDIX 8

REPODT O MACTTSTTR BEPOSTTA 226159

IN _COUSTOCK  DISPRICT ~ TASUTANTA

This report was underizalken in connection with a
general inve :tigat101 of the iron ors recources of
Austfalia uader the direction of Dr. W.G. hoolﬁoagn,
Corrnonvealth CGeological Adviser. Aftor preliminciy
inspectlons tihe latter recommended that a surver of

‘ecertain of the Comstock nou_ta be made in conjunciion

with a sampling camnaign of acegssible uader~-groun
orkings., To vhlu end “$hree c“"ai adits vere rc

condiulonud thile two others vwere found to be suﬂ¢ic~

dently orpsn for examinziion and samnllhu Dursos2c. A
theodolite survey of the moct vpromising bodics ras

then carried out. Other iron lenses immediately woest
of the areca examined were not included in the survey

- a8 these wvere corsiderzd, after inspsction, to be

unimportans.

The accompanying topograzhieal and geologlczl plan
defines the cutercpping iron zones snd shows the ni-c
workinzs in correct relaition to boundaries of niasrs

1]
leasecs, Right plans of the underground works (¢3 aéit
are also 1nclude&. These indicate the rociz zand iron
‘lenses engounterad in é*?"~“; and, in ths Zive ceccazi
adiﬁs, whe pos;tion, width and nuﬂbers of samplses valks
Infor matio ccncerrinw uhe ingecessible z4its was
~obtained fron relinble minersg who were enzazsd in
driving theses vorks, and froa vrevious Geologicol

- 8urvey pullicaiions.

The assaying of samples was undertaken by the sitEl
of the Covernmen’ Chenist and Assayer.

a1

Comstock Townshiv Reserve is situated thres miles

. west-souih~west of Zeehan “ailway station and tnz

‘iron deposits are located 1% miles furihsr wast on
mineral lesszes 591/33 to 654/33 in ize name of G.
Hovard.

Zeehan, the nearest settlement, ie conrected with
the Poru of Burnie, on the iorth Lest Coasi, by I
Bay rzilwvay, in a disiznce o oo miles. A Goverumu“n
railwey lire also c¢onncctes z ghan with Strchan, on
the Vest Coast, at Uzcquaries Harbour, in a disitance of
29 miles. . :
Acocegs *o the iron depocits is gained by way of

Faatian - Teil Haerbour eoud for Your ullea to the

arcasing of Sosmntoek traunling. 1bo. labtler ip {ollowed
for half a mile westcrly to the terminuo and thcuce
along the Iynance tiram line 1or 1% miles as far es

)

Kynance Pro~ﬁ"ctins SyuUlumue s mineral nBCuiO- (581/5)
From the latier, foot traciks deviate nortn-westerly

b
and scuth-wesierly to the Ueveral iron deposits.
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Several officisl reports have been published im the
past in which reference is made bo portions of the o
Comstock iron deposits. The 11ut includes the folowing:-

”Report on tﬁe Iron and Zinc-~
lead Ore Deposits of the Com-
stock Distriet, 1903.

(1) G.A. Waller:

-{2) W.H., Twelvetrees  The Ore-Bodiss of the Zeshan

- and L.X. Ward:. = fleld. (Geo. Burvey Bulletin
No. 8), 1910.

" (3) L.L. Waterhouse:  The South Heemskirk Tin Field

(gao.SurvaJ Bulletin No. 21),
191

The area is represénted by low wooded hills'and ridges
rising to nearly 1,000 fecet above sea level and 150 feet
ebove narrow bulton grass plains to the west. On west

- -pide of the latter foot-hllls merge into Mi. Agnew, the
- south-eastern pezk of Eeemgkirk Range, which attalns a

height of 2,800 feet above gea levsl,

Drainage is effected by means of two systems. The

. waters of northorn part of thc area flow north by way
. of head tributaries of Plne Creek to Join Pieman River,

| “‘wnils the southern porition is drained by Kynaﬂce Creek

GEOLGEY ¢

A e W I ARk ) B 2t W b A P 5 BB
N

o

. Zlowing southsrly to Little Heniy River,

' T™he Heemskirk Range tc the west of the aresz consist of
- a granite batholith of Devonian age.  The granite

intruders quarizites and slates of Cambro-Ordovician

- -age which are on contact on the lower eastern slopes

of Mt. Aznew sad extend eastcrly into the principsl
locality concerned in this rcport Pringing the granite
within hz2lf a mile of contact, dykes of Devonlan serpen-
tine intrude the Cambro~Ordovician sedimentary rocks.

From evidence obtzined ln various parts of the State

"1t is generally concedad that the acid and ultra~badic
igneous rocks were drived by = process of differontiaticn

from the.one parent magma. The acid rocks, however,

 ascended at 2 slightly later period than the con"olzaat;on

of the ultra—basxc type.

A feauure of the sprpentine dykes in sonme 1ocalitieu
15 the distribution of maszses of lime silicate hernsions

' _or massive dicpisde, along the contaet of serpentinc
- with the intruded sedimeatary »eck., <The hornstone is

dense in foram and conslsts almost entirely of silicates

cof lime and magnesia wlth small amoiabs of alumins and

iron. Orystalline dolomitc and dlopside are also present

in emaller quantidties. Other associatad minerals consist

of phlogophite (mieca), talec calcite, quartsz, garnet,
epldote, vesuvianis, serpentine ete.

This phenomenon is apparently due to the effects of

contact metamorphism and the alterailion has taken placeo
in the outer part of the dyke rocks rather than in itz
adjacent slates and quartzites. The contact rocks were

_ probably formed by assimilation of materisl from.

ulira-~basic¢ rocks and the chemicail reactiona by ma .ﬁuic
emanations, in the form of carbonated vapours and sol~
vatlions, issuing from the adjscent magmz, which traversed




dykes.

planes or weakness along the peripherJ of the serpentine,

The serpentine ccmposing the ﬁykes 1s largely altered
and decomposed especially adjoining the ccontast rocks

where 1% usually sppears in the form of a yel_ow-brown
clay. . . o . .
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The iron Gepositis consist prinecipally of magnestiite with
‘minor amounts of haematite and limonite., Thasy occur

as irvregaulrly shaped and discontinous lenses ainost
wholly conteined in serpentine dykes and the asscelated
lime silicate hornstone ete. It 1z probable that at
least one of the lenses ogcurs in slates and quaru21tms,
but this vas not definitely proved.

At surface the iron is very nura, beinz only slishtly
hydrated in some localities, and generally free fiom
gangue minsrals. IY occurs as massive crustifications

of magnetite and there is little doubt that it represents

& secondary enrichment and conceniration. At shalilow
depihs the character of fthe deposits aliers and the
nagnetite is present in indlmate sssociation with altered
and deconpossd a2erpeatine aad tremolive elic. in tne form
of clay and with lime sillcate hornstone in places.
Avay from the influences of weathering the iron bodies
egre magssive to a large extent, except for the incluslon
of clay particles. Nearer the surface the magnstite is
- generally loosely compzcu and oceurs as fine grains in
the clay. In some instances the iron and cley appear

as loose running masses, cunsing unﬁerground worxings
to cave and fill. _ .

In general the massive paris of the iron lensesg are non-
erystalline but cavities are ocecasionally present in
which well-formaed rombic dodecahedra have erystalllsed
out in c¢lusters; suggestling poceudomorphis ter garnet.

A 1ittle pyrite is directly associated with the magnetite
below water level 1n some of the minor lenses, but gen-

- erally the iron-is free from suipnides Small veins of

pyrite occur rarely slong the walls and in tas V1ein1ty

of the iron bodies.

mhﬂ orlgln of the magaetlte deposits appears to bhe
related to contact metanmorphic effcots of the graaite
intrusion. The iron lenses zre, in no instance, for
distant from the graniic, and other lenses in ;aaacent
areas occur almost at thecontzect. Elsewhere in ithe -
Heemskirk diricet aimllar magnetiite deposits, occurring
aoout the granite margla, are not confined to the basic
rogks and are, therefore, not connected with anyihing

in the nadture of magnatic segregationas. It is considered
that the mapgnetite was deposited from solutlions exranaiiag
from the acedic magma prlior 4o consolidation of the
granite massif, Thig took piace at the esame perici, or
immedliately following ithe mlteration of outer edges of

 serpentine dykes to lime silicate hornstone ete.

Hictory:

The Comstock iron denosits have been known to uxid,,
since about 1885. The first rrospecting was undertaken

by the Tenth Leglon Company many years ago when exnloring
for silver-iead deposlia. An adlt was commenced Tron

i
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-south bank or Pine creek and passed through several

lenses of maﬂnfmite.

The grea was auuired by numerous 1nterests at various
perieds from 1887 %o 1920, In the latter year, when

. the lease holder was G. & C. Hoskins Company leited,

8 vigorous campaign was instivuted to test the iron
depasits of the district. In the followlng 16 years,
47 adits were driven with the objeet of proving the
continuity of the iron bslow surface in the various o

- oegurrences. During this pericd the leases were trans-

ferred to Hoskins Iron and Steel Company Ltd. znd
later to Australian Ircn and Steel Lid. The area
covered by the deposits 1s at present leased in the
name of G. Howard.

¥o other mining davelopment hes been undertaken ané,
with the exzception of small samples for assay and-:
experimental purposes,; no ore has ‘been remuoved from
the propertiy.

The area described below includes an east-west bslt
containing the Tenth Legion zones Wos. 1 and 2 and a
north-gouth belt, commencing 20 chains south of the
former and consigting of zones No. 3 to 11.

- Dhe Deneositse

(a)' Sectioas 02.':/38 - 29 gzeres {Tenth ch'ion Yine)
_ -—and 551/38 - 10 acres - G. Howard, Lessee.

. The Tenth Legion, or No. 4 zons, ouicrops strongly
alonz the top of a well defined riaﬂe extepdina
12° north of west through the greater portion of
the minargl lease, and rigsing to a maximum height
of 170 feet zabove Pine Croek., YThe eastern end of

. the outcroy extends for a short distance into
Kynance Prospeciing Syndicate lease, No. 5142/93:.

- At surface the deaosit consists of denss magnetite
elong a length of 1700 fezt, which is exnosed here
and there over an average Wiuth of 2U0 feet.  In
places whers coulcrops are well defined belts of

- elsy are exposed botween magnetile lenses, while
in other localities iron boulders obscure the
underlying features.

Underzround wo“kings conuiSu of adit eross—-cuts
nurbered 1 to L and spaced sbd vegulary intervals
glong the northern fall of ridge shove Pine Creek.
The most eastern 2dit (¥o. 4) 3id not Teach the

- objecilve but the remainder peneirated a zone of

" parallel compesite lenses, dipping norih at high
angles. The lenses of Iiron ore sre noi vwell
definzd unisrground but have been divided for con=-

~ venience of descrintlon into A, B, and O in tha$
omder rrom north to south.

4s 1llustrated in Blan Mo. 2 the whole of principal
serlies was passed through in No, 41 adit, B and C,
together with several insignificant occurrences in
¥o. 2 adit and C lense only in Ne. 3 adit. Each
lense, with the possible exception of No. 1, is
@ivided within itself into sevsral sub-lenses by
the inclusion of irregular bands of decomposed
eerpentine and lime silicate hornstone eite. which
contalns only a little magnetits of no consequence,
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. During the survey No. 2 adit only was open for inspection _

and sempling but informabion obtainable from various

sources with repord to Nose 4, 2 and 3 has been plotted
in correct relation and shown on plan No. 2. The latter
indicates "C" lense as being the most important, having

- an average width, excluding bands, of L9 feet. As this

almost certainiy corresponds with the sirong outerep
glong 1700 feet of the ridge top, the lense is the longest
of the serieg., YB" lense was not cut in io. 3 Adit =0

that the length is iimiited wesierly {to a point between

Nos. 2 and 3 adits. BREast of ¥o., 1 Adit this lense probably
extends to the terminetion of the outerop, since the general
width in that direction is sufficient to ineclude both "C¥
and "BY leuses. The length of 8" lense has heen taken

as 1400 feet and the average width, exc&uaing banus, as -

- 28 reet.

The backs obtainable in the lowest adit (Nc. 1) for "c“,
"B" and "A" lenses are 100, 90, a2nd 70 feet respectively.

Section 59M/38 ~ 40 scres, G. Howard. Lessgee

No. 2 Zone  1s situated on west,side of Pine:Creek, seven
chains north-west of Tenth Legion Zone. Magnetiie out-
erops solidliy =zlong the upper part of a small ridge on

& bearing of 2820, from eastern boundary of the section,

for a distance of 330 feet. The outcrop then turns north
and eventually curves &to the north-east, making a loial
lengith ‘of 530 feet with an average widih of 35 feet.

No. 12 rdst (Plaixﬂo{ 3} was driven as a crosscut south-

- westerly from a small branch of Pine Creek, 80 feei beliow

the ridge top. Dense magnetite encountered at 120 feet
was driven intc for four feet vefore work was discontimued,

" One iron lense only is present from surface indications

but this was not proved owing to incomplete undergrounﬁ
development.

‘Bection 6411/38 = 25 acres. G. Howsrd, Lessee

No. 3 Zone occurs gbout ¥ mile south of Tenth Legion

Zone end extends west~norsh-westerly from:.eastern boundary
of the enclosing mineral section over a maximum length

of 600 fset. The greatest width of iron exposed at surface
is 250 feet, about centre of outcrop, but is much less at
either enrd, Solid magnetite is not praminent at surface.

No. 10 Adit (Plan Wo. 4) driven 303 feet north-easte rly
from south-west side of oulcrop, passed through three
magretite lenses, separated by bands of decompossd rock.
Wo. 4 lense commences 20 feet from porial snd extends over

‘a width of 31 feet. No. 2 lense wzs encountered at 94 faet

and proved to be 63 feet wide. No. 3 lenmse was cub at 169
feet and continued to 272 feet, '

The'apgroxinate smount of bagks obtaineble in adit on
No. 1, 2 and 3 lenses are 15 fee » 25 feet, and LO feet
respectively. :

Large quantities of nagnetite coated with limonite are
stacked ad approach to adit. :

'Seetion 627/38 ~ LO scres, G. Howard, Lessee

TH1s avea includes Zones No. i to 10. No(rh, & and 7 Zone,

~erossing northern boundary of the section, are present at
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surface in the form of magnetite anﬂ 11mon1te boulders
and gravel with minor ‘outcrops in some localities. No

" underground dq?elopment has been attempted.

No, ZJone ie exposed in nporth-east guarter of the
section in the form of massive magnetlue on & prominent
hill-tup, wnich rises 440 feet above Kynance Oreek plains,
to the west. The zone can be itraced at surface for J60
feet along a norih-west trenulng belt, with an average

- width of 73 feen.

Un dergrounﬂ developments (Plan No. 5) consist of an adit
and tunnel (Nos. 3 and 5) both of which were open for
inspeetion. The adif is the lower opening, being 53 feet
below tunnel, and was driven on a bearing of 3039 for a
distance of 245 feei Zrom-coreek level on south-east cilde
of hill. At 22 Teet from portal, six feet of magnetite
with some included clay crosses the adlit. A little
magnetite occurs in clay up to 106 feet. From that point
a lense of danse magnetite extsnds for 50 feet. ¥his was
sampled throughout. Near centre of lense a gmall sean

of pyrita Iraverses a clay band. On west zide of the
meagnetite body the adit is caved znd the remainﬁﬂﬂ could
nét be examined, but it 1z reporied that a nixture of
magnstite and decomposed serpentine continucs for approx—

imately 30 fcet farther. At 77 feet in adiit, crosscud cpen

to the northi-sast and south west for 4103 feet and 446 fes
respectively. In north-ecast cross-cut no defined body o$
iron is visible alibough bunches of magnetite cccur -n

-gerpentine clay along the lower pari of the first 20 feevd.

Between 20 feet and 60 feet from adit veins an@'bunches.of
pyrite ogcur freguently. In the first dew feet of souih~
west crosscul a little pyrite is visible in clay. AL :
nine feet from adit the iron lense waz cud and continued
over & width of 84 feet.

No., 5 Tunnel commences on south-west side of hill at

L2 feet below the crest. It was driven on a2 bearing of
719 and the level peneirated to surface on cast side of
hill in a distance of 237 feelt. A body of Tlne grenular
magetite and clay, dipping a2t a low angle 1o the east, -
was cut at 87 feet from mouth and extended over a width
of 138 feet. A cross-cut to the north-west, at 106 feet
in tunnel, reveals similar material for L2 feet, alac

dipping easterly.

No. 8 Zone 1s situated in.west-centre of the section on

east side of Kynance Creek. Loose gravel and boulders of
magetite and limonite cover the surface in a meridional
direction along a length of 330 feet. Towards the norih
end 50 feet of sz0lid iron is discloged in an casit<~west
trench, Two hundred feet furiher south looge hydrated
boulders of iron are exposed in a shaft and trench. lNo.0
Adit (Plan No. 4) was driven northerly from the £8il to
Eynance Creek, on what appeers ito be a scuith-casterly
extension of the zone, For the first 400 feeil in the
adlt eeall amounis of magnetite were encountered, in

the form of bunches and minor bands, scatiered through
serpentine clay. From the evidence obtained No. & zone
is apparently of 1lititle importance. '

-~
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No. O Zone trends north-westerly scross a emall branch

of Kynznce Creek in southern parit of the mineral section.

The strixe 1s north~wssterly alonz & length of approx- '
imately 240 fe=t and average width 60 feet. It 1s S
genersally parallel to Zones 5, 6, and 7 and, like the

former, the iron dips to the north-east. Dense magnelite
outcrops on the hillslope 30 feetl asbove No. 2 Adlt.

Underground workings consist of No. 2 Adit (Plan No. 6)

- driven 142 feet north~easterly from a poinlt on eastside

of, and L0 feet above, Kynance Creek. At €2 feet from
mouth pyrite occurs ober a width of two feet in serpentine
clay. Solid magnetite of good quality commenced at €8
feet and contlnued for 63 feet, including a one foot
band of decomposed serpentine at 119 feet from porial.
A eross—-cut 3o the east at 90 feet in adit exposed
magetits along the first 37 feet., This included a
narrow band of serpentine at 30 feet, corresponding
with that encountered at 4149 feet in adit.

Mo, 10 Zone strikes In a south-westerly direction along
ridge from west slde of Kynance Creek, across south
boundary of the section and extends to the middliz of
abandoned lease 8431/, The total length approximates
680 feet and average width 40 feet. Ouvicrops of mag-
netite occur in few localities but the surface is sirvewn
with quantities of iron boulders. Two adits (Plan No. 6)

" were Griven north-westerly from the fall to Xynance Creek

wilth the object of cross-cutting the 1iron body. No. 4.
Adit is located in the leased section at 60 reet below
the highest adjacent outerop on the ridge above, Ii
eommences on a bearing of 294°% and at 27 feet Tranches
deviate 69 feet north-west and 74 feet to the south-west.
In the latter a2 lecnse of magnetite with e¢lay inclusions
extends across 42 feel and dins at 80¢ to the south-cest.
Magnetite 1z exposed for at least 55 feet in north-west
branch and probably continues %o the face, but the adid
is caved and is now insccessible for the last 1l feet
approximately. No. L4 Adit is situated 42 chains to the
south and 27 feet lower than FHo. 4 adit. It was directed

north-westerly for 250 feet towards a2 narrow cuterop of

iron on the rldge above, but only penetrated three minor
bands containing magnetita between 160 and 198 feet from
portal. -

Section 631/38 = 5 serea - G. Howard, Lessece

Ko, 11 Zone courses diagonally from north-esst to south
west through this seetion over a length of 580 feet.

S011d magneiite outcrops sirongly along the greater portion
of this length, along the ton of a prominent spur. Undesr-
ground workings consisi of an adlt crosscut staried near
northern boundary of lease at 4O feet below cuterop.

This was drilven south-eastierly and cut the iron lense

at 146 feet from the mouth. ,

The latter proved to be 88 feet in width and consisis ‘
principally of Tine magnetite aggregates with intsrstitial
clay and weathered serpentine. Qccaslongl boudisr-like

masses of solid magnetite also occur. (See No. 11 adiib
on Plan L). _

Cuality of the Ivon Ore

In all 42 ssmples were faken 23 A series of séctlons

across the lenses in the accessible adits developed on Zones
o, 1 5p 10 and 41.
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The assays 1nvloved vere carr*ed out 1n the liines
Department Lapboratory, Launceston,

-

From the assays of the sa&pled c’e:c'!::lcms the following
tables have been complled. : _

[ 3

"t
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géf‘. | Iron. | ?gég; S8ilico Manganose Pho:gggriu T(i);%l;a  Alumina. Lime Mag;eigéum Bulpur Sg?.alo Wigtn
' : ' : . samplo

5 6.6 7.2 7208 oms 005 0.07 1,88 T, 0.62 0,07 1 & 1gf_ﬁ
" 61,5 0.9 0,92 0,45  0.07 0.0 0,87 T 0.%6 o1 2 10 ©
" 595 .20 1,08  0.04 0.k 004 0.57 0.06 0.43- 0.6 3 10
" _-f"' 62i9 1.64 . 1.48 - 0.27 o.oal'. . 0.02 0.96 T, 0,72 . 043 ,'u - 10

v 63.9  0.88 0.7  0.23 002 e 0.54 © 0,06 0,62 007 5 10
" 635  1.46 0,96  0.33 0,03 1032 e, 0.68 0,04 6 9 6
" 51,9  15.2%  11.88 0219 0,09 . 0.7 227 = Tr. .26 . 0.0 7 20

" 581  7.20 7.0l 0.23 0,09 0u 114 1,86 7r, o.u6 040 8 20

" o s6u N 920 9,00 0.25 - . 0.10 . 0.16 2,03 ©r. 0.3 009 9 20
" 52.6 13.50 42,96 .. 0.27 0,08 | 0.47 2,17 0,06 0.3 0.1k 10 12
W 48.9  15.36  15.04 0,80 0,09 045  .3.87  Te. 032 045 11 42
:H Legion) 65.8 - 0,92 - '0'_.'00. 0,08 . 0,02 1.67 Tr.  2.24 'o'._o1 ) 12 9

W . 67.0  -0.88 = - 0,60 0,035 0,07 . 220  Te.  4.70 0,03 13 8 9
" 665 1.56 1,36 0.93 0,03  0.07 .57  0.06  1.72 0.02. 14 8

" . 67.3 - 1.08 = 112 0, 08 0.05 . 0,90 Tr. 1.5 0,02 15 3 8

"  65.7 .84 1.72 0.80 0,03 0.08 2.8y Tr. .62 0,02 16 6 6 °
" 68,2 0,76 - o3 0.02 0.0 - 1.21  Tr. 1.98 0,02 47 9

" 691 0.48 = = 0.7 0.02 - 0,03 0.148 tr. 1.9 0.02 18 13 6
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Acid Iron Acid Silica  Mangan- - Phosphoriec Titanic Alumina Lime Magnesivm  Sulphur  Seample width
1 Ro. _ - Insol. esq - Aciad Oxide Oxide No. © = Sampl

Tt.

-f1o?Legion) 67.4  3.32 2.08 0.28 0.02 | Tr. 0,98  0.06 1.50 0,04 49 . 10
o 65.0 5,80 3042 0.31 . 0.02 | Wi o 0,06 230" 042 20 10
L« sy 5,63 . bS50 o058 0,08 . 0,08 0.61 0,06  3.68 . 4.43 21" BT
: :7 . 67,9 - 0.68 B - 0.90 ° ®r. - 0.03 1.72  0.26 1,30 0.05 | o 11

| v 68.0 040 = 1.02 0.02 . - Te. A4 0ush .38 0,03 23 _" 42
| »  erz oz - o7 0035 002  1.05 022 4.3 005 24 10
“ 60,2 5.2 5. 14 0,76 0. 06 0,05 0,92 - Tr..  0.7Th 0. 10 o 25 10 !
# ":.,' " 56.6  L4.80 . 4.68 o4 - 0,09 - 0.08 .,'1;-08 e, . 0,10 0,18 Y- 40 .Q
1 = 62,4 2.00 1,88 0,48 0,05   ;f_o.ou C 147 om0 0D 27 10
w e 2.42 PR 0,98 0.0l ©0.0h 4.45 0 Nil 1,22 0.06 28 10
; 5 . 665 .70 4.50  0.80 0,03 0.0 - .38 ° Nil.  4.20  0.04 o 29 50
{1 eni o6 - 1.5 0,035 0,05 0.5  ml, 1.3 . 0.0 30 10
"«fT?_  676 os - 0,99 0,02 003  4.52 T 1,30 0.0 3 10
if'l\u7 ' IA 0.68 " o.24 - 4,09 o0z 0.03  1.03  Tr. 1.42 0,03 _ l' 2 10

"I " 664 0.88 - 1.35 0,02 0.0k 0.81 Tr. 1.30 0,07 = 33 ;g; 10
e 623 1,06 0. 98 .90 0,02 0.04 3. 70 Tr. 142 0,05 3 45
1 en w00 - 1.8 0,01 0,05 073 Nl {.52 o002 . 3 20
" en9 252 2.4 0.98 0,03 f 0.06 1.20  Tr. 2,88 0.08 3% 20
4r 670 o - 1.3 o.on 0.07 4.3 me. 454 0,06 37 20
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. TABLE. 1 (Cont.) e
Adit Iron Acld Silieca Mangan- Ph'osphoric | Titanie Alumina Lime  Magnesium ﬂulphui' Sample  Width .
No, Insol.. o (Y- 1) Aciad Oxide Oxide No. Sampla
- £t.
14 65.3 0,32 0.20 1,18 0,03 0.08 3.57 0.06 1.30 0.05 38 14', 
M BT 00 0.66 0 1.02 0,06 . o.on 3,01 0.06 1.0 0.07 399'.;_1u3*1
y 6.1 0.48 'fi\- 1,02 0.06 . 0.08  0.77 0,06 1.00 0,0l no 4y
v 66.6 /c.hh: S 143 0.0L  ; 0405 0493 10,06 1.06 0.05 41 14
| . 6.1  0.68 pfo.ua 2.8, 0.03 | 0.05 1.3 0.140 1.22 0,02 42 oy
L R " TABLE 1%
| OUALITATIVE RESULES OF PURTHER TREATMENT OF ViRTOUI SAVPLES
Gold  Sllver  Nickel Cobalt Chromium  Samnle No.
- - 11 Pp. N 1
N1 - ©mil - = - 8
' - Nil e, Nil 9
N1l Ml - - - 15
- , - | Mil Tr. Nil - 18
N1l Wil - - - 24
- - N1l o, Nil 27
| W11 Wia - - - 30 o
o [ N S ‘e~
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No. 1 ZONE
:5". No. 5 ZONE
Hf T” No.11 ZONE
. No.40 2058

{

" Lenge
"g¥ Lenge

Iron

Acid
Insel.

Silica

Mangan-
ene

Phog~
phoric
Acid

Titanic
Acid

Alumina

Lime

Sulphu

' 66.5

66.4

61.4

‘65,76

66.27

1.23
2.90

4.35
1.02

.55

2.14

0,98
A6

1,20

k.20

.87
£50

61

{1.28
{176

+05
.03

“‘03

;Gh

. .055
.03

.06
.06
.06

[ ?:

1,91 -

) Tr.

.03
0l

Tro. .

07

.02 -
«32

.13f

.05
ol
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Tt will be seen from the aseays in Table 111 that the

‘ore is xenerally of .high guality and censists essentially

of iron (61.L - 66.5%), with inconsiderable amounis of
impurities in the form of silica (0.Lb - h.2%, rmanaganese
0.5 - 1.76%), phosphoric acid (0.03 - 0.05%), Titanic Oxide
0.03 = 0.064], alumina (0,71 - 1.91%), lime {irece - 0,07%),

magnesium oxide (0.73 - 2.3%) and sulphur (0.02 =~ 0.32%).

' (5) SQUANTITY OF ORR AVAITABLE

In estimating quantities of ore only those zones are
inctuded in which the iron lenses have heen proved by
underaround worizings to extend below surface at contact
with the country rocks. : - :

The tonnages given below are calculated according to the
average percentage pf magnetite 28 Indicated by sampling
the averege lengths and widths as shown by surface and
underground measurement, and the depihs to lowest aditb
in esach zone which the iron was proved to extend.

t
i
|
i
i
!
1
A
+
:
i.
1
}
1
1

S

The following filgures represent quanitities of ore available
for mining by open-cut methods:~ o o

; - | ‘Lonz tons..
( WA"  Lense .e .e 60 ,5}4-0

§ o, 1 Zone{"B" Lense .. os hl3,710
b © (wg" Lense .. ° e« - $86,300
i % _ Ko. 2 Zone | _ o | e »e '. 192 ,700
_ . ; - - N,Oo 3 _Zoné : 6&_ | s . e . 269 ,200
B N6, 5 Zone e ve  ee 291,000
: "!?0.-9 Zone . ew -. - 'y ‘.'co 58,280
i No. 10Zone eel - es s 444,500 ”

? No. 41Zone e e ww 273,500 : "

2,719,730

rrrvma—y

, In addition moderate gquantlities of probablég ore exizi bhoth

- in the developed lenses below the proved dépiks, and in the -
: o several small undeveloped bodles in this and adjasent area -
y , do the west. o : :

The above estimates show thal thie guantities of ore obiain-

able at Comstock must be considered as small under opresent )
econonic conditions. The deposits are of insdequate sizs

to render uninterrupted supplles for a sufficient term to

allow for amortization of nlant and capital, in the consié=-

eration of large scale blast furnasce smelting operations.

It 1s in the developasient of small electric smeliing units

that the Comstock magnetites have potential possibilities in

the future, '

e R C s
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(7)

 FINING AVD TRANGCORT:

The CD“S‘OLK iron deposits are so situated, on hillg and
ridges rising above the general level of adjacent low-
lying tracts that the ore could bhe exitracted by open~cut
methods of mining ‘ :

However, since the ore bodies are comparatively small, end’
seattered over a wide area, mining costs would inevidably
be high. ‘ : :

Transnovt to the sea~bocord at the port of Gtrahan could
readily be mads avzilatle by an extension of the railway
line, of svproximately six wmiles, from Zsehan to the ‘

. deposits, meking a totzl distzrnce of )5 miles.

COUNCLUSIUNS:

The survey of Gombtocx magﬁﬁtite deposites hes rev“ﬁied that
numércus short end nerrow lenses oceur in a sporadis manner

in the localiity. Hevsral of the bodies have been provad by

underground workings to extend to moderate depths below
surface. The gquaniities of ore available sre relatively
small and, althou;ihi open-cut methods are ;esaiole, mining
costs would probacly be high.

Rail transpors to & shinplng port, 30 miles in lenﬁth,'is
available and an extension of thne l re for six miles from
present rall-head to the depos;ts,prﬂsents_no difficuities,

- | : P. BLAKE
- . A/COVERNEENT GEOLOGIST °

Mines Department,

HOBART,

19th Pabruary, 1940,
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42 ECONOMIC AND GENERAL GEOLOGY.

Silver Lode (1 Lode)—Vein quartz containing sphalerite,
with & bluish iridescent surface,

Skarn Rock opposite Fletcher’s Adit.—The rock contains a
quartz vein carrying magnetite and a little pyrite.
" 3 Lode.—Vein guartz with pyrite and black marmatite sphal-
erite,

4 Lode, near Fletcher's Adit.—Several pieces of lodestuff
carrying pyrite, sphalerite and galena.

Magnetite Deposits at Tenth Legion,
Comstock District

by Terence D. Hughes

Introduction. -

During the past two years added attention has been focussed on
the Iron Ore Resources of Tasmania. Many deposits of iron oxide
in the West and North West have been investigated by both aerial and
ground geophysical methods. The Tenth Legion deposits have not been
examined geophysically, but more information concerning them has
been obtained by means of two drill holes, recently compleied. The
deposits had not been drilled previcusly although the driving of
several adits to an average length of 250 feet had allowed inspection
and sampling of the iron. .

__Only the northern or main lens of the magnetite depousits was
drilled and this report concerns only that portion of the field.
Situation and Access.

The Tenth Legion Magnetite deposits are located in the Comstock
District, five miles west of Zeehan in Western Tasmania, Three miles
Afrom Zeehan on the Trial Harbour Road is the erossing of the former

- Comstock Tram. The tram formation is still in good order for jeep
_travel but because the bridge over a large creek has been destroyed this

formation eannot be followed westward from the Trial Harbour Road
towards the iron deposits. Instead, a track leading from the road
half a mile bevond . the tram crossing :an be followed for 20 chains to

- the ¢ld Comstock Workings. From here a bull-dozed track has recently

been made, across the button-grass plains for a mile and a half to the
drill sites. This track has some soft patches and steep grades are

- encountered particularly near the drill site, but a jeep can, with care,

negotiate it under normal weather conditions. The southern portion
of the magnetite deposits, which are not dealt with in this report, were
once reached most easily by following the Kynance Tram-way,
however, this has now become overgrown and a deviation from the
new track is the best route,.

Previous Reports.

A comprehensive report on these deposits was written by G. A.
Waller in 1903. At that time only one adit had been driven to intersect
the magnetite. Waller considered that the host rocks formed a contact
metamorphie zone round the granite mass of the Heemskirk Range and

P
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stulated this granite magma as the source
gg;%sits were briefly mentioned by Twelvet:
{Geological Survey Bulletin No, 8) and b
iGeological Survey Bulletin No, 21). Im
Australia-wide basis, was focussed on iron |
connaissance of the deposits was made by f
Geological Advisor Dr. W. G. Woolnough

sampling and mapping campaign was unde:
1940 he prepared a Departmental report (ty
assays and indicated tonnages of the variou-

Topography.

Along the course of the track to, and to th
deposits, the country shows the typical veg
regions underlain by Precambrian rocks: tlza
interseeted by smali gullies, forming a’ dend:
The deposits themseives and the Cambrian |
covered by dense vegetation and this area -
emall streams. Half a mile to the west of the r!
contours of the granite mass of the Heems
steeply to culminate in Mt, Agnew, at 2800 £

The northern magnetite lens occupies the s
a little north of west and rising to over a ?
Creek. This creek forms the nort,hprn bounid«
and is a tributary of the Pieman River.

Geolozy.

No attempt was made to map, on the grot
of the area, but the position of the fault sepa..
from the Precambrian to the north has been ¢
graphs. Likewise the boundary between the
the Cambrian rocks is shown as it appears oF
relationships are shown on the accompanyint

ol = uy ok e

The countty rocks ave a saries of guariz.s
little shearing or cleavage. The argillites are

. well weathered and where only slightly so, 2

The quartzites are cream and weather to|
tentatively regarded as Cambrian and ma;
Group. They are in faulted relationship with
tose, gquartz jmpregnated rocks assigned to
strike of this fault is north-west and the iif
south-west. It passes a few chains north of ©

The Cambrian rocks have been intrud
hodies which are the host rocks of the magneu
granite mass forming the Heemskirk Ran;
- probably occurred during the Cambrian, am
15 regarded as Devonian.

The petrology of the basie i_ntrusive gn
interasting and would make an ideal study |
work. Thin sections have been cut from var
and & deseription of these by Petrologist G |
this report.
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(1 Lode).—Vein guartz containing sphalerite,
descent surface.

opposite Fletcher’s Adit.—The rock contains a
ying magnetite and a little pyrite,
m quartz with pyrite and black marmatite sphal-

=r Fletcher’s Adit.—Several pieces of lodestudff
sphalerite and galena.

Deposits at Tenth Legion,
Comstock District

by Terence D. Hughes -

two years added attention has been focussed on
rces of Tasmania. Many deposits of iron oxide
ih West have been investigated by both aerial and

net. . The Tenth Legion deposits have not been
ally, more information concerning them has
AN twp drill holes, recently completed. The

zen drilled previously although the driving of
-verage length of 250 feet had allowed inspection
1ron.

-*n or main lens of the.mag’netite deposity was
rt concerns only that portion of the field.

*

on Magnetite deposits are located in the Comstock
est of Zeechan in Western Tasmania, Three miles
Trial Harbour Road is the crossing of the former
= tram formation is still in good order for jeep
@ bridge over a large creek has been destroyed this
followed westward from the Trial Harbour Road
cposits. Instead, a track leading from the read
he tram crossing can be followed for 20 chains to
srkings. From here a bull-dozed track has recently
= hutton-grass plains for a mile and a haif to the
-ek has some soft patches and steep grades are
Iarly near the drill site, but a jeep can, with care,
wrinal weather conditions. The southern portion
osits, which are not dealt with in this report, were
easily by following the Kynance Tram-way,
ow b:.come overgrown and a deviation from the
-&. TOULE.

+é report on these deposits was written by G. A.
that time only one adit had been driven to intersect
ler considered that the host rocks formed a contact
sund the granite mass of the Heemskirk Range and
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postulated this granite magma as the source of the magnetite. The '

deposits were briefly mentioned by Twelvetrees and Ward in 1910
(Geological Survey Bulletin No. 8) and by Waterhouse in 1916
{Geological Survey Bulletin No. 21). In 1939-40 interest on an
Australia-wide basis, was focussed on iron ore deposits and a re-
comnaissance of the deposits was made by the then Commonwealth
Geological Advisor Dr. W. G. Woolnough. As a result a detailed
sampling and mapping campaign was undertaken by F. Blake. In
1940 he prepared a Departmental report (typewritten) which quoted
assays and indicated tonnages of the various magnetite lenses.

Topography.

Along the course of the track to, and to the north of, the magnetite
deposits, the country shows the typical vegetation and drainage of
regions underlain by Precambrian rocks: that is, button grass plains
intersected by small. gullies, forming a dendritic pattern of drainage.
The deposits themselves and the Cambrian rocks to the south are
eovered by dense vegetation and this arca sthows less dissection hy
smalt streams. Half a mile to the west of the drill sites are the rounded
contours of the granite m-ss of the Heemskirk Range, which rises
steeply to culminate in Mt. Agnew, at 2800 feet above ses level.

The northern magnetite lens occupies the summit of a hill, trending
a little north of west and rising to over a hundred feet above Pine
Creel:. This creek forms the northern boundary of the magnetite hill
and is a tributary of the Pieman River. . .

Geology.

No attempt was made to map, on the ground, the regional geology
of the area, but the position of the fault separating the Cambrian rocks
from the Precambrian to the north has been obtained from air photo-
graphs. Likewise the boundary between the granite to the west and
the Cambrian rocks is shown as it appears on the photographs, These
relationships are shown on the accompanying map. (fig 30).

. The country rocks are a series of quartzites and argillites showing
little shearing or cleavage. The argillites are grey in colour, both where

wel] weathered and where only slightly so, as at 50 feet in the bore.

The quarizites are cream and weather to buff. These rocks are
tentatjvely regarded as Cambrian and may belong to the Dundas
Group. They are in faulted relationship with a series of rather schis-
tose, quartz impregnated rocks assigned to the Precambrian. The
strike of this fault is north-west and the downthrow side is to the
south-west. It paszes a few chains north of the magnetite deposits..

The Cambrian rocks have been intruded by a series of basic
ies which are the host rocks of the magnetite, as well as by the large
eranite mass forming the Heemskirk Range. The basic intrusion
probably occeurred during the Cambrian, and the age of the granite

13 regarded as Devonian,

. The petrology of the basiz intrusive suite of rocks is extremely
interesting and would make an ideal study for detailed petrological
work. Thin sections have been cut from various footages of the core
and a description of these by Petrologist G. Everard is appended to
this report.

VLA, .« g e e e i

ol snmriens prieins -t SNSRI A N

i




T ATINR T

-

' ' Beaconsfield. Here a hornblende gabbro has been subjected to =

: U 226172

44 : EconoMIC AND GENERAL GEOLOGY.

It would appear that the rock as originally intruded was an - !
amphibolite, consisting principally of hornblende and oligoclase.
However alteration products have been formed by various metasomatic
processes. Whether this alteration took place in one or two stages,
however, is not certain. The =alteration of serpentine to dolomite
is not uncommon (it can be observed in the cores of more recent bores
at the Kapi Mine North Dundas) and the formation of diopside-
tremolite recks from magnesium carbonate rocks by increase in
temperature has been deseribed by Turner (1948). From the examin-
ation of bore cores and adits in this area, it would appear that although
the more normal alteration of serpentine to dolomite does oceur, an

. alteration to calcium magnesium silicates has also taken place, Calcite
in veins and bunches is qute plentiful throughout the core and the :
. presence-of this may be due to the metasomatism during the alteration
of the dolomites, rather than to direct mineralization from the granite &
magma. :

At ninety feet and again at one hundred and ten feet in No. 2
Bore, is a curious looking rock resembling a fault breecia. On clozer
examination, however, it can be seen that the dark angular fragments
of rock are areas of serpentine and the lighter groundmass is composed
of earbonates and calc-silicates, which have formed by the alteration
of the serpentine, leaving little cores of the latter unaltered. -

Waller (1903) suggested that this host rock had been formed by
the action of hot silieeous solutions, emanating from the granite
magma, ¢n beds of limestone, and that it was a2 contact metamorphie
rock rather than an altered basic one.

An interesting comparison may be made between this rock and one
described by Baker and Edwards (1957) from Andersons Creek near

14077

process of lime metasomatism so that the hornblende has been altered 160 v XA
to a pale greyish or greenish substanee, still retaining crystal out- /
lines, and partly replaced by idocrase and diopside and the felspar
almost completely altered to the garnet, grossularite. This rock has
been called a rodingite.

e gy e

[P —
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The Iron Deposits.

The iron is almost wholly in the form of magnetite and iz con-
sidered to be derived from the Cambrian basic intrusion and net, as & .
has been postulated in the past, from the Devonian granite magma.
These irregularly spaced concentrations of magnetite, occurring in
definite zones in an altered basic rock bear strong resemblance to the
more extensive deposits of the Savage River District (Hughes 1957).

In the portion of the Tenth Legion deposits under review, the |
magnetite forms the summit of a small ridge trending at 285° and i
rising to an average height of one hundred feet sbove Pine Creek, '
-which forms its northern boundary. In outcron the iron oxide is very

180y

pureha.nceld massive altha;llghbclay beds shﬁw wheretttl:xee host rock has - 200
weathered away. In the bore cores, the magnetite appears guite : 3
compact, but in some adits it is apt to be friable and occasiouallquill anciiume (I maonermre. ... Assart
run, The magnetite itself is very pure but unfortunately it is so mixed o 74 ¥
with the host rock, rather in the form of segregations than of defined H sempenmive B3 calc siucate. ASSAY]
lenses, that a -high iron assay could not be obtained over any ap- ! o ) .
preciable footage in any bore. On the surface, the magnetite outerops SERPENTINE ALTER!!G TO CALCIUM SILICATE
over a distance of 1700 feet, with an average width of 150 feet. The ' -
widths of the magnetite zone are 240 feet in No. 1 Adit, 1560 feet in i . Pigure 13
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o . N 2 BORE TENTH ¢
- No. 2 Adit and 80 feet in No. 3 Adit, but the width occupied by :
magnetite of any appreciable concentration averages only 70 feet : g
in each adit. The width of the main magnetite concentration in Ne. 1 : 322
Bore is 60 feet and there is another 15 foot concentration further to the . - R
north. In No. 2 Bore magnetite occurs over a width of 150 feet but YT
less than 50¢t of this contains appreciable quantities of iron oxide.
The reserves indicated by the outerop, adits and two bores in this area
amount to nearly three million tons, the depth being taken at 200 feet
as revealed by the drilling.

The grade of the ore deteriorates from the surface down. This is ! il
partly due to the rapid weathering of the host rock near the surface,
leaving only magnetite at the outecrop and partly to the dilution of i
the magnetite in the host rock at depth. Assays of samples taken by 207 o 120
Blake in 1940 are only available for No. 2 Adit which is to the west | :
of the bores, but these show much higher iron values than those taken
from the bores. In the adit, samples taken intermittently over 160 feet
showed an assay of 664 iron for 9¢ feet. In No. 1 Bore, assay of the
core showed an average of 42¢% iron over 70 feet. Individual samples
could have been taken over shorter distances which would have yielded
a higher iron figure and the highest for 10 feet was 524 iron. In No. !
2 Bore, the magnetite was even less concentrated and the highest 10
foot sample assayed only 85%; iron, : )

In drawing cross sections, no attempt ean be made to connect up
the concentrations of magnetite in the bore, in the adit and on the -
surface. Similarly, in longitudinal sections, the iron concentrations
should not be joined from adit to adit or bore to bore, The iron oceurs

not in regular lodes or lenses, but in irregular segregations throughout

1007

NN

TRy 7oro0s

140

the host rock. This does not mean that the actual zone containing
these segregations cannot be delineated aud an average iron content
assumed throughout this zone. The three miilion tons mentioned above
probably averages about 50 iron, but to obtain this about twice that
tonnage averaging 255 iron would have to be mined. As the ore is
magnetite, it is not expected that there wounld be any great difficulty in
separating the iron ore from the serpentine, calc-silicates and carbon-
ates which contain it. It should be noted that, in the bore cores, the
magnetite appears to be moere closely associaied with serpentine than
with the alteration products. :

The percentages of impurities in the samples taken from the
adit and from the two bores vary considerably. An average of ten
samples from No. 2 adit showed:—

160

NN TE TN EIRRY S AT N RN

. % i

Acid Insoluble ... ... .. .. - | : i

MnQO .. ... < e QT :

P,0; .. 0.04

Ti0, .. 0.04

ALOs ..o o i e 1.3

CaO ... 9.03 ¥ 200

SEO o1r ~ I wacrrmre— £ assarc:
The average of eight samples showed only 0.02% sulphur but one SERPENTINE.. == caLc.sukcate 27 assar =

sample contains 1.43%. The surprising result is the percentage of
lime, many samples showing but a trace. It would be expected that
as lime silicates are host materials, a much higher percentage of lime
would occur. It seems likely that the prinecipal impurity is the un- Fi 14
altered serpentine, as silica and magnesia are the highesi impurities. lgure

SERPENTINE ALTERING TO CALCIUM SILICATE. _____
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width of the main magnetite concentration in No. 1
* there is another 15 foot concentration further to the
wre magnetite occurs over a width of 150 feet but
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The small percentage of titanium compared with that found mthe
Savage River iron is interesting. Percentages of certain impurities
“trlere calculated for a composite sample from each bore. These
showed:— ‘

No. 1 Bore No. 2 Bore
: e Ger
8i0, 4.80 : 12.7
Ti0s 0.03 0.07T
PO 0.03 0.04
8 0.14 022

The percentages of impurities iikely to be “troublesome” e.g. titaniom,
sulpi:n{r and phosphorus are like those est:mated from edit samples,
quite low.

Conclusions.

Aithough the boring campaign was very lmuted it has revealed one
important aspect of the magnetite concentrations. The magnetite does
extend to a depth of at least two hundred feet below the surface, but
coneentrations become more sporadie at depth and a much lower grade
of ore results. In the adits, deﬁmte bands of material up to 30 feet in
width and assaying over 605 iron can be recognised. From informa-
tion -obtained from the bore cores the magnetite appears to be more
disseminated, occurring in favourable zones of the country, par-
ticularly those composed mainly of serpentine.

The iron deposits of the Tenth Legion are small and taken over
all are of low grade. However the magnetite may be easily separated

from the country rock and the depeosits may yet be utilised as an

adjunct to the larger Savage River deposita.
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APPENDIX E

- By G. B. Everard, Mineralogist and Petrologist. The fo]fowmg
petrographlc descnptlons apply to sections of cores from Nos. 1 and
2 D.D.H's, on the Tenth Legion Mine in the Zeechan District.

DDH. No. 1
89" Light grey, very fine grained rock with dark cloudy patches.

In thin section the rock is an interlacing mass.of tremolite .

needles with interstitial diopside and sericite. In the dark
areas, magnetite fills the interstices hetween the tremolite
" ¢rystais.

108" Dark green, fine grained rock, easily seratched.

In thin section the rock shows a fine grained structureless
mass of interlacing crystals. Serpentine is prominent in
patches and disseminated radiating crystals with very
low birefringence. Hornblende also is plentiful in plates,
curroded to appear acicular or granular masses, according

T T T g 1%
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to whether orientation is aler
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masses of nectral tint sho
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Mottled light grey rock.
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D.D.H. No. 2.
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226177

EcoNOMIC AND GENERAL GEOLOGY.

dage of titanium compared with that found in_the
7 is intereating. Percentages of certain impurities
for a composite sample from each bore. These

No. 1 Bore No. 2 Bore
% %o
4,80 12.7
0.03 0.07
0.03 - 0.04
0.14 : 0.22

if impurities likely to be “troublesome” e.g. titaninm,
phorus are like those estimated from adit samples.

boring campaign was very limited it has revealed one
of the magnetite eoncentrations. The magnetite does
of at least two hundred feet below the surface, hut
—ome more sporadic at depth and a much lower grade
the adits, definite bands of material up to 30 feet in
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Magnetite Deposits in the Comstock District (unpublished),

48— -Geol. Scc. America, Memoir 30, :

1803, —Report on Iron and Zinc-Lead Deposits of Comstock
Dept. Mines, .

APPENDIX L

-rard, Mineralogist and Petrologist. The following
—ptions apply to sections of cores from Nos. 1 and
Tenth Legion Mine in the Zeehan District.
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t0 whether orientation is along or normal to the ¢ axis.
Idocrase appears as small grains and larger irregular
masses of neutral tint showing cleavage and with
anomaleus polarisation colours of the first order. The
rock is an amphibolite.

Fine grained greenish mottled rock. S
In thin section, the rock is seen to consist of masses of.

interlacing needles of hornblende, which in some areas
have been altered to serpentine. Caleite is plentiful in
granular masses and magnetite is rather sparsely dissem-
inated. There are also several gmall irregular areas of
oligoclase into which hornblende needles project. The
oligoclase areas may consist of small anhedral crystals
fitting tightly together in a mosaic or single crystals,
sometimes showing simple twinning. The rock is an
amphibolite. :

Dark greyish green mottled rock, not easily seratched.

In thin section, = composite structure is revealed, definite
textures and mineral assemblages being confined to
different areas. Plastic flow texture is prominent. Vein-
lets containing quartz, quartz and sericité, and serpentine
cut through the rock. There are areas of quartz-—felspar
«—sericite mosaic, heavily disseminated with pyrite in
cubes up to about 1 mm. across. Qther sreas consist of

_dark eoloured graphite sericite schist, containing pyrite

in lines and bunches of very fine particles. These schistose
areas show confused banding and minute folding.

Mottled light grey rock.

In thin section the rock is seen to consist of tremolite in
large irregular corroded ¢rystals about 1 mm. across and
in smaller laths about 2 mm. long. A small amount of
idocrase, yellow or colouriess, is scattered through the
seetion in angular grains and subhedral crystals with
anomalous interference colours. )

D.D.H. No. 2.
Contaet specimen showing serpentine and white cale-

silicate, with veinlets of serpentine penetrating the calc-
sillicate and gradually passing over to cale-gilicates them-
selves. :

In thin section the rock is seen to consist mainly of
granular diopside, stained by translucent greenish
material. Some porphyroblasts of diopside up to 1 mm.
long are present also. Areas of sericite together with
some pale pgreen mica make up part of the rock. The
micaceous areas contain some magnetite.

107 The rock is a breccia of angular pieces of serpentine in a

light green groundmass.

Thin section shows the groundmass, in which angular
frag'lents of serpentine ocecur, to consist principally of
carbonates together with fibrous coiled bands and crystai-
line patches of serpentine and light coloured opaque
material.

Soraienieramre: it 5. o sy, e

-

[RUREP

Ot ke



50

123’ Light green, fine grained rock with irregul

EcoNOMIC AND GENERAL GEOLOGY.

patches and veinlets.

The rock consists of minute crystals of diopside.

ar dark green

The

crystals are usually equidimensional in outline, but rods
and laths and sheaf-like aggregates are also prominent.
The darker patches occur when serpentine and magnetite
occur with diopside. Veinlets of serpentine and carbon-
ates traverse the rock.

The cores were split and half the core forwarded for assay.

APPENDIX IL

ASSAYS OF BORE CORES.

Footage

79 —84"

21105
199'—207
207—216"
216'—226"
226'—236"
236'—246"
246'—2567
257—262'6"

- 264'—268"

86'—37"
93 —07
160'—170

- 210220’

2200—230

280 —240°

No. 1 Bore
Sample No.
1
2
3
4
b
6
7
8
2
10
No. 2 Bore
: on
12
13
14
15
16
17
i8
No. 1 Bore
0 — 2.0’ 6” ) 1'
20; Gr— 24" -
24" - 2p 1
25 — 35 2
85 — 38 v
38 — 65 ¥
65 — 67 1
67T — T 4

T =Ty

240250
250"'—2568°
280"—28%’
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BORE LOGS
Core Oblained.
8  BX
9 BX

BX

AX

AX

- AX
6 AX
. AX

AX

% HCl soluble Iron

24.3
31.2
22.1
28.8

48.0 .

52.3
b1.5
48.1
bg.2
42.8

43.5

27.7
111
16.6
201
36.3
28.8
33.4

Rock.

Broken country and
boulders
Argillite
Magnetite
Cale-silicate
some magnetite
Magnetite
Caic-silicate
some magnetite

ditio
ditto
ditto

with

with

134

143
145"
147
151"
154"
156
158

164

e
177
1381
192

193
198"

200
26
207
nr
216

2

226
236

24¢

257
By

—12% &

—257

—25¢
262" ¢"

EcoNOMIC AND GENERAL GEOL:

b
6’
12

s’

6'

&

6’

6"

98

Core Obtained.
4 EX

EX

LT

mre =

~rr

I

i

an

-7}




EcoNOMIC AND GENERAL GEOLOGY.

green, fine grained rock with irregular dark green

hey and veinlets.

rock consists of minute crystals of diopside.

The

-=l5 are usually equidimensional in outline, but rods
laths and sheaf.like aggregates are also prominent.
darker patches occur when serpentine and magnetite
« with diopside. Veinlets of serpentine and carbon-

traverse the rock.

AFPENDIX 1L
ASSAYS OF BORE CORES,

re split and half the core forwarded for assay.

Ne. Footage
7984 .
91 —106 } 31.2
199—207 - 221
207216 28.8
216'— 226" -~ 48.0
- 226236 52.3
236—-24¢" 51.6
246°'—257T 43.1
257 —2626" - 56.2
264'—268" 42,8
86'—8a7" '
6 93’_973 } 43.5
1600—170° 21.7
210—229° 111
220-—230" . - 16.6
- 230240 291
. 24002500 . 353
250-—258 28.3
280°— 288" 354

AFPENDIX HI.
BORE LOGS

9 HCl soluble Iron
. 243

Core Obtained. " Rock.
I 6 BX Broken country an
: ' boulders :
o BX Argillite
) ig " BX Magnetite ‘
2 AX Calc-gilicate with
some magnetite
1 AX Magnetite
¥ AX Calc-silicate with
some magnetite
1 6 AX ditto
'3 AX ditto
ditto

4 AX

o g g

T O N T

226179

EconoMIC AND GENERAL GEOLOGY. : 51
Na. 1 Bore Core Obtained. Rock.
79 — 8¢ 5 EX Cale-silicate mainly
magnetite
8¢ — o 6" EX ditto—mainly cale-
- : silicate
90 —105 1z ditto—mainly mag-
’ : netite )
- 1050 ~—114° T . Serpentine
14 e : g : Serpentine altering
- : to calc-silicates
11 —122 2 : Calc-silicate
1220 —128 6" 1’ 8" Serpentine
123 6"—126" 1 & Serpentine  alcering
" to eale-silicates .
12660 —128 2 Serpentine
1288 134’ 4 Cale-silicate with
_ . sparse aserpentine
) and magnetite '
134 —13%’ ¥ ditto
138" —143 1 ditto
143 —14% b L ditto
145 —i47 1 8" - dittoe
147 =151’ y ditto
181 —154 L3 : ditto
14 —156 : 1. ditto
156" —158 1 & _ ditto
158 —164 . 3 ditto
164 —174" 10 - Cale-silicate with
’ little magnetite
14 77 EAN i ditto
1977 --181" F i ditto
181"  -—192’. ¢ Cale-sjlicate .
1920 —198° 1 Black rock (see Ap-
. . pendix I}
193" -—19% 2 ditto
198 —2000 2 Magnetite in cale-
E : “milicate
200 —202 . 2 Serpentine
202 —207 ) 1 Mapnetite in cale-
silicate '
207 . —211° : 1 : ditto
211 218 5 ditto
21g  —221° ¥ ditto
221 226 b ’ dité:zozserpentine 221
22¢¢ —-23¢ 10 Magnetite 3" serp.
_ at 282, 234’ 6” and
2385 6"
236" 2467 9 g” Magnetite serp. at
236' 6~—237 239
240’ §" 243 &"
—244’ 6"
246" —257 : 8 Magnetite, 1~ ser-
pentine at 2f
257 —259 9” Magnetite
25 262 6" 3 : Magnetite —
S “friable

G sk .

TSR A

PR

¥ F-ﬁ* o :mw_wﬁ_‘;“‘_‘-

i i i
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52
No. 1 Bore
- 262" 6”265
265 —-269
2690 .-271
271 29y
272 §7—290°
No. 2 Bore
r — 12
127 — 26
260 — 27
27" - 37
31" - 4Y
41’ -— ¥
53" - ¥
65" -— BT
b - b®
58 — 60
60: '_ _— 63!
63 — 65"
65 — 67
67 — 69
8% — 71’
T - Ty
73’_ — T4
™ — 76
76 — v
T — 80
8 — 82~
82 - 8%
B3 — BR..
85 — 88
88 — 90
90 — 92

o
92" 6"— 95’

e .
EcoNOMIC AND GENERAL GEOLOGY.

1!

T

1}

. 1?
3!

1!

Core Collected.

6-
6"

6»

™
9™

8"
11"

6"

9"'_

4#

w

e

Rock.
Serpentine
Serpentine ]
Cale-silicate with

little magnetite

. Cale-gilicate

Calc-silicate

Argillite pietes very
broken -and eoxid-

ised
Hard argillite—some
weathering
ditto
ditte -
Hard argillite (Some
secondary silicifie-
aticn)
ditto (weathered)
ditto (weathered}
Soft argillite .
Argillite (some sili-
cification)
Quartzite {(weather-
ed)

ditto -
Soft argillite—very

weathered — some
calcite crystals
Serpentine

Serpentine  (calcite
veins)
Serpentine
Serpentine
Serpentine — nearly
all altered to cale-
silicate .
ditto
ditto
Serpentine altering
to cale-silicate
Nearly all serpen-
tine — 78" — 79
sparse magnetite
Mainly serpentine
ditto
ditto
ditto R6’ 6”—87 8"
magnetite
Serpentine  altering
to eale-silicate —
gome magnetite —
_breccia-like roek
ditto little magnetite
Mainly magnetite

296150

—201°

»
-
EconomMic AND GENERAL GEOL+
LI S A R A |
No. 2 Bore Core Collected, .
95 —9r r e -
. 4 O ¢ c
95 —10% ¥ &
105 —113 4 £
ny 128 10 £
128 127 Py
127 14 4 r
4 43 r a
143 350 & & _ &
152’ _— 3 " 2 o
15¢ —159 5 *
159" —160" 8~ 1 8
160 8"—1TV’ ¥ 6 M
1710 7% 2z 6 g
176 —178 b Ll
178 180 v °
18 181" - o ,
1B1I' —181- 6~ 4 : é-
182 184 1 6 : :
184 - 188 r e ey
186" - —19¢ g T
190 192 2 @
192 _j9¢ 2
194 197 T e
197 1 & -
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ECONOMIC AND GENERAL GEOLOGY.

i AT <

Core Collected. Rock. No. 2 Bore
6 : Serpentine 95 — 9T

1 Serpentine . - '
2 Calc-silicate with g __ g9

o~ c Ilitt.le1 magnetite

. alc-silicate i 105"
18 - Cale-silicate .9y 105
. i 108 —11%

8" BX Argillite pieces very '

broken and oxid-

2 BX Hovd argill
ard srgillite—some . ;10,  _ j5a

_ weathering .; 113 128
6" g§ dditto :

1 ¢ itto . . __19m

2 AX Hard argillite (Some }g? __%Eg
secondary silicifie- e

i L A d aﬁm{’ thered) '

rog . ditte {weathered) : 142

:: ' §§ git}:o _(w?]athered) My 143
oft argillite . .
9" AX Argillite (some sili. 148 —180
) cification) 1500 —159
4 AX Qggﬂzite ( weather- 152 —154
3 ' T
3” AX dittD - . ’ - . ’
o AX Soft argillite—very 154 159
weathered — 30Me 159 . —160°
calcite crystals 160" 8171
™ EX Serpentine .- 160" 8"—171
L o EX Serpentine (ecalcite
. veins) 5
1 ¥ EX Serpentine - ¢ 1T 178
o EX " Serpentine 3
1~ Serpentine — nearly
all altered to eale-
gilicate H 178 —178
1 ¢ ditto 3 -
1 ditte :
¢ Serpentine altering
to cale-silicate 178 180
Nearly all serpen- .
tine — 78 v 18 -181”
sparse magnetite 181 181
r 9 Mainly serpentine ’
9 ditto 182 _—ige
1 & : ditto 184 __ig¢
¥ ditte 88" 6"—8T 6" 18 _.q5¢
v e mag‘x:etite .

A o " Berpentine  altering — 109
to calc-siIica;fe = e .192
some magnetite — g —108ar
_breceia-like roek 192: __}g.?.

2. “ditto little magnetite 157 ___.201‘,'
1 7™ Mainly magnetite v
§
[}

E_lcowomc AND GENERAL G

- Core Collef_:ted.

1:

Ry
T

B:

1’

1!

1.!

1!

2:

1!
1'

EOLOGY. 53

. Rockg_.

Magnetite to 96" 8¢
- then cale-silicate

Cale-gilicate very
sparse magnetite
ditto {becomin
weathered) .

Serpentine altering

cale-silicate

breeeia appearance

zome caleite at 105

Serpentine  altering
cale-silicate
(sparse.magnetit.e')

100
ditto (Weathered - -
and oxidised 130-—
145 '
ditto (Caleite veins
141—142%)
ditto (Magnetite 144*
")

ditto

ditto  (Caleite - at -

153 6”) .
ditto (25% . caleite-

Mainly magnetite
(170'—171* serpen-
tine)

Serpentine with
sparse = magnetite
(Cale. silicate 175
—176")

Serpentine sltering

cale-silicate
little magnetite and
pyrite :

Serpentine with
Sparse magnetite

ditto

i
ditto (some pyrite)
to cale-silicate
ditto
ditto
ditto . (sparse mag-
netite)
Serpentine  altering
- to -calc-silicate
ditto - (little pyrite)
Cditte .

.
ditto

m»_,_h_; G e
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ji=

b4
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No. 2 Bore, Bore Collected. Rock.
201" —202 v ditto (sparse mag-
“ netite)
202 —204° 1 8" ditto
204" —207 3 ditto
207 —209 2 . ditto
2000 209" 6" 6" Serpentine
209" 6"—213" - Serpentine and mag-
netite .
—220 T Serpentine altering
to ecale-silicate in-
'I_;::mittent magnet-
1
2200 ~—223 i g Serpentine and mag-
’ : netite
223" 227 & Mainly magnetite
i little serpentine
227 238 1 ) ditto
23¢' -—239" & Mainly magnetite
. little serpehtine
239" .—24F 2 - i . ]
245 —248° 1 Magnetite & quartz
—little serpentine
248° —2B1 A Calc-gilicate = with
. little magnetite
2511 —25b° 4 Magnetite in  cale-
silicate
255" —-261" b Cale-silicate  {mag-
netite 2567 —268") !
2617 26§ & & Calec-gilicate with
sparse magmnetite
268 —276 B 6" _ ditto :
276 —278" - LY Cale-silicate
a8 =280 2 : ditto
ag0r —281° b ) Mainly magnetite
z8l" 884’ 67 b A Mainly magnetite——
- : little calc-silicate
284’ 6"—2ZBT 1 8" Serpentine to cale-
‘ gilieate (281—287 :
. some pyrite) some }
. . magnetite
87 —29% & Serpentine altering
to cale-silicate i
203" 208 b ditto
298 307 b ditto
307 —30% Y ditto

General

In recent years diffi
able economic deposits o
of Hobart by Motor transport.
Following a wide search
an examination was requeste

ECONOMIC AND GENERAL GEOLOGY.

by Terence D. Hughes & F. Blake

lower. western slopes of Mi. Rumney.

culty has been experienced in obtaining suit-
£ brick-making materials within easy reach E

Brick-Making Materials near Mt. Rumney |

*
13
}

‘for such materials in various localities, §
d of two likely areas of shales on the

. 296182

ECoRoMiC AND CENERAL GEt

Location and Access.

No. 1 Area is situated immedia south
ten chains from the junction with t‘i‘eg.mn 1
Tunnel Hill. This area lies within seven .m
Highway. :

No. 2 Area is located 2 of a mile south
from Hobart iz six miles by way of Tam::’
Tunnel Hill, then southerly along Pass Road £
leading 3 mile easterly to the south end of th
Sanitary Depot. From this point a sandy rea-
shale deposits in & distance of three hundred fc

Geology

. The mck.s in both areas consist of a shal
t}_uclgness from 25 feet at the northern e;d -
dipping to the south-south-west at 4°-§*.

The shales overlie and are succeeded by

- tones.. The overlying sandstones have boen la.

remnants now exist in the areas surveyed. In #
2 Area seventy feet of overlying sang:tone bes
hilltoyp. , i

These rocks are of Triassic agé and eorr=
lofty Sandstone and Shale of theglelobart di:;:

bt It h?ﬁs ‘rtmt been possible to trace the =
etween the two areas surveyed and it :
displaced them in that locagty. wrould £,

Jurassic dolerite, exposed in a roadside
has intruded the lower sandstones to a limited .
have been indurated up to three feet from the =

The Brick Material

Qualify: These shales (or siltstones
used extensively for brickmaking in the E)[ogfm
Crisp and Guon's Brickworks have used shai-
Hobart Brick Company from New Town, Chig
and the Granton Brick Company from Grant-

" beds of any preat thickness of ideal brick m=

layers or without an overburden of sandstor
nages of rock have to be discarded.

It is expeeted that a thickness of about t-.

" may be found at the No. 1 site and sixty feet .

Rumney. Except for narrow sandy beds near
appear to be of good even grade. Oyntmp, as -
1s extremely limited but a bulldozed trench pu
shows most of thé beds a foot oF so below the .
to be harder than the average shale and the I -
developed so that it may perhaps be better <
On the outcrop it weathers quickly smd =
atmosphere for some time, breais up into s=

Quantity: The Neo. 2 site has for caleulat
up inte two parts. That south of the sande:
and that to the west of it No. 24 area. It'is -
tons of shale may be obtained in No 2 avex ax
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Assays carried out by Mt. Lyell in 1975 on two Tasmanian Mines Department drill holes in

the Tenth Legion area, {in p.p.m.)

. )

T.L- 1

8!
20"
301
40'
50!
60"
70!
80"
90’

100°*
110°*
120°
130°
140°
150"

. 160!

170t
180
190"
200°
210°
220°
230"
240°
250!
260"
270!
280

290"

Zn

Mo

Sn As Cu Pb Ba
160 30 £10 10 185 80 <10
60 20 95 60 65 200 g1
40 15 70 15 35 200 <10
40 45 145 15 120 200 <10
20 30 135 20 75 240 <10
40 45 25 <10 45 120 <10
70 20 85 120 60 200 <10
50 65 <10 10 120 120 <10
740 65 10 65 270 80 <10
500 30 10 35 720 160 20
20 15 10 <10 410 240 40
20 130 80 25 170 80 <10
330 65 40 25 115 200 <10
50 20 £10 460 750 760 210
20 20 35 70 115 680 <10
50 10 15 10 75 80 <10
20 50 10 30 170 80 <10
20 10 <10 15 30 80 <10
20 15 <10 160 255 120 < 10
240 125 50 30 265 120 < 10
700 165 15 370 900 120 < 10
800 65 75 125 125 120 <10
1 100 55 15 400 170 80 < 10
780 55 30 <10 700 80 < 10
340 70 30 <10 285 120 ¢ 10
210 65 35 25 240 560 <10
50 45 <10 20 590 1240 < 10
50 15 £10 10 .65 280 <10
80 .20 10 <10 370 1020 <10



&°

)

~ page 2,

T.L. 2 10*
20"
30!

50!
601
70!
80'
90'
100
110!
120!
130°*

- 140"

150
160"

170"
A 180"
| 190*

L - 200"
0 210"

220"

- 230"

240"

- 2507
260"
270'

280"

290"

e 300'

29261854

_Sn _As Cu Pb Zn Ba ‘ 1-19':
20 20 *2000 65 75 520 620
20 280 %103 <10 455 1860 <10
40 10 #1180 25 85 360 B0
40 10 10 20 90 640 <10
60 20 165 10 70 180 <30

40 20 10 75 160 1140 <10
80 30 <10 10 45 1160 <10
60 10 10 10 480 180 <10
60 250 20 30 55 880 <10
20 280 35 20 200 120 <10
20 200 30 10 345 260 < 10
40 70 15 190 520 180 £ 10
20 80 20 <10 130 160 510
60 540 20 40 170 360 <10
20 170 < 10 30 50 240 <10
80 20 15 <10 135 160 < 10
60 70 70 <10 80 ©-160 < 10
20 170 15 40 35 640 z 10
60 90 65 <10 55 1300 <10

100 060 45 <10 85 120 <10
20 120 10 <10 280 200 < 10

250 40 35 10 . 760 180 410
20 70 300 - 545 990 2600 .10
20 120 15 10 75 180 <10

3 030 70 60 <10 250 200 < 10
20 120 £ 10 <10 330 260 <10
20 130 <10 <10 550 260 <10
20 140 15 <10 420 240 <10

. 50 70 85 <10 250 180 <10

90 45 65 260 <10

,2.0.‘;

* High copper values. Contamination from Mount Lyell sample mill?

rd

950



MAPS:

RENISON LIMITED

L. Locality Plan

2. EHG Interpretative Geology

3. EHG Geology Fact Plan

4. EHG Proton Magnetics

5. EHG Geochemical Plans

a)
b)
c)
d)
€)

Sn
As
Cu.
Pb
Zn

6. EHG Composite Line Profiles

a)
b)
. C)
d)
e)
f)
g)
h)
i)
i)
k)
1)

EHG Line 1000N
EHG Line 1200N -
EHG Line 1400N -
EHG Line 1800N -
EHG Line 2200N - -
EHG Line 2600N .
EHG Line 3000N -
EHG Line 3400N -
EHG Line 3800N .
EHG Line 4200N
EHG Line 4600N :
EHG Line 5000N .

7. Area ‘D’ Geological Map

(showing proposed DDH) -

8. Line 24E Composite Profile

(showing proposed DDH)

1 : 50000

1:35000

1:5000

1: 5000

1:5000

1:2000

1:35000

1:2000

226185
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