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TNTRODUCTION

This report covers the work performed on E.L. 8/65 from June, 1971
to May, 1972.

Regional.geological mapping over Cambrian Bull Creek Volcanics was

completed in the Iris River and Bismuth Creek area.

Detailed geochemical soil sampling was carried out on Dolcoatn Hill,
A program of diamond drilling was completed on Oliver's Hill. Two
drill holes, totalling 1,340 feet, were drilled,

No geclogical perscnnel were available for permanent stationing in

the licence area during the 1971-72 year,

During the 1970-7% year the area of E.L. 8/65 was reduced to 63
square miles., In November, 1971 35 square miles were relinquished
reducing the total licence area to 28 square wmiles, A decision
was made to relinquish the entire licence area and accordingly the
licence was allowed to expire on May 13, 1972, The former
boundaries of E,L. 8/65 are plotted on Map 1.

Expenditure on E.L. 8/65 during 1971-72 totalled $17,092, bringing
final total expenditure on the Moina area to $154,744.

REGIONAL MAPPING

A period of two days was spent by a party of four geclogists and
a field assistant in mapping Cambrian volcanics outcropping in the

following areas:
(1) Iris River

(ii) Bisnuth Creek
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The results of this regional geological mapping are shown on Map 2,

2.1

2.2

Iris River Traverse

A traverse over about 8,000 ft. in the Iris River was completed
in order to map the Cambrian 3ull Creek Volcanics outcropping

in the core of an E-W trending anticlinorium (refer Map 2).

The predominant rock type within the Bull Creek Volcanics in
this area, is a massive black-green fine grained rock with

numerous clear, rouwded quartz phenocrysts up to 2 mm in

- diameter. Minor scattered pyrite and magnetite mineralisation

occurs as rare blebs within thie rock wmit.

Towards the northern limb of the anticlinorium a narrow 100 ft.
unit of_silﬁstones is faulted against the massive porphyritic
voleanics., Further north a 30 - 40 f£. wit of vedded tuff
passes into a fine pink rhyolitic lava exposed adjacent to the

unconformable Roland Conglomerate contact (refer Map 2).

Bismuth Creek Traverses

Geological mapping was carried out over an area of Bull Creek
Volcanics outeropping adjacent to the Bismuth Creek Fault zone,
south east of the Iris Mine (refer Map 2).

Massive black-green volcanics containing clear rounded quartz
phenocrysts (approximately 2 mm diameter) outcrop to the NE
of the Bismuth Creek Fault. These rocks are identical to the
massive porphyritic volecanics outcropping in the Iris River.
Minor patches of coarse pirite occur as "clusters" in this

rock type.

To the SW of the fault zone, poorly exposed area of very fine

grained acid lavas, quariz-sericite schists and cherts (?) is
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bounded by typical massive black-green porphyritic volcanics
(refer Map 2), The fine grained "cherty" rocks are brecciated

in places and contain minor pyrite in the broken matrix.

Lenses of highly sheared quartz-sericite schists occur within
the fine grained acid rocks. The schists may originally have
been quartz rich acid fragmentals,r Varisble amomnts of finely
disseminated pyrite are common in the schistose zones, No
other sulphide minerals were observed in hand specimen, Trace
analysis of itypical pyritic quartz-sericite schist (in
particular M22, M26). gave resulte as shown in Table I,

A thin blanket of Tertiary "greybilly" cbscures the Cambrian

voleanics to the NW, The "greybilly" is covered by an extensive
plateau of Tertiary basalt which completely covers all underlying
rock units.

It is apparent from Map 2 that the outcropping zone of pyrite
bearing schistose rocks is fairly restricted. It is possible
that the Bismuth Creek Fault zone may have caused loecal

concentration of disseminated pyrite mineralisation.

Geochemical results on specimens taken within the zone of fine
grained acid lavas and pyritic quartz sericite schists show
generally very low concentrations of Cu, Pb, Zn, Au, Ag, Co

and Ni,

Table I summaries geochemical resulis on samples collected at

the localities shown on Map 2.
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TABLE T Geochemical Data — Bismuth Creek Area

Sample .

Number Cu Pb Zn Co Ni An Ag
M20 16 5 15 N.D. 5 N.D. 1
M21 194, 20 43 18 28 N.D, 1
M2z 78 20 96 18 A3 N.D. 1.5
M23 283 20 8 N.D, N.D, N.D, 1
M26 36 40 12 13 33 N.D. 1
M29 15 10 19 N.D. 10 N.D. 1

DOLCOATH HTLL GRID

A zone of soil geochemical anomalies in a favourable geological

environment was outlined on Dolcoath Hill during 1970-71.

A small area of anomalous Sn, w04, Bi and Mo response occurs in soil
over a granite batholith. It was considered that economic

concentrations of disseminated cassiterite-molybdenite-bismuthinite
mineralisation could potentially be developed in the structural and

geological environment present on Dolcoath Hill,

During 1971-72 a further program of geochemical soil sampling was
carried out to confirm and further define the area of anomalous

response previously obtained,

Three additional lines (0.5E, 1.5B, 2.5E) were sampled at 100 ft,

A total of 46 soil samples were
The results of this
work, together with previous results, are plotted on Maps 6, 7, 8
and 9.

intervals over the anomalous area.

collected and analysed for Sn, WO,, Bi and Mo.
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It is apparent that some difference exists in detection limits and
concentration levels between the two sets of datae, As all samples
were taken from the same environment it is likely that the difference
reflects an improvement in analytical accﬁracy of the XBF equipment

used’ in the analysis.

Despite the difference in analytical data a similar pattern of
anomzlous geochemical response is preserved. The zone of anomalous

Sn response is more restricted than previously.

A detailed examination of available exposures of granite upslope

from the geochemically anomalous zones did not reveal any
significant amounts of cassiterite, molybdenite, wolfrémite or
bismuthinite mineralisation. A number of small workings and trenches
contain quartz veins with wolframite, cassiterite and molybdenite

and the Squib Mine was developed on a small tin greisen deposit

containing wolframite and minor bismuthinite and molybdenite.

‘It is unlikely that the known mineral deposits would entirely account

for all the anomalous geochemical response. However it is also
wnlikely that any sizeable near surface deposit of disseminated or
greisen type mineralisation occurs within this area as exposure'is

reasonzbly good.

No further work was undertsken to define the origin of the geochemical
anomalies,  No recommendations for further investigation were made as
the potential for a sizeable economic mineral deposit in the area is

considered to be low.
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4. OLIVER'S HILL JE@.

P

4.1 Introduction

Geological'mapping.by*the-Department“ufrﬂineséduring March,
1969 revealed -outcrops of'iranstone'"gossan"_aaLending for
approximately one mile on the northern slopes .of Oliver's Hill
(refer Map 3). Subsequent geochemical soil sampling showed a
broad zone of anomalous lead concentrations with associated
weak copper and zinc -ancomalies,  The results df these

investigatiqns are detailed by Baker (1971).”i

Work conducted in this area by Mi. Lyell-has_ﬁgen adequately
detailed in the Annual:Report for 1960-70. .In $ummary this
work consisted of geological mapping, soil sarpling,

magnetometry and a detailed gradient array I.F. coverage.

A total of 8 I.P, anomalies were outlined; of which anomaly

At (refer Map 3} was considered to represent a favourable
drilling target. Anomaly -A1 coincided with an ironstone "gossan"
outerop and an S.P. anomaly was recorded on line 16W, Two
diamond drill holes were recommended by Compagnie Generale de

Geophysique to test this.anomaly.

- 4«2 Diamond Drilling Results
Prilling of D.D.H. Oliver's Hill No. 1 (refer Map 4) commenced
on June 25th, 1971, :

The hole was collared on 1ine 8W/3260S in soil containing blocky
"gossan" boulders to a depth of 59 ft., From 59 - 112 ft. the
hole intersected massive ironstone "gossan" arl passed into
highly weathered Moina Sandstone with stroﬁgliron oxide

staining from 112 - 166 £4, Typical facies of the Moina
Sandstone were intersected from 166 ~ 470 ft. and contained only:

very winor btraces of disseminated pyrite. Reland Conglomerate

occurred from 470 - %40 fi,, at which depth the hole was completed.
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No economic mineralisation was intersected in thig hole, It
is apparent that the hole was collared too close (see section)
to the I.P, axis to give an optimum intersection. This was
due to an error in co-ordinates quoted by C.G.G., Nevertheless,
the results obtained suggest a shallow "gossan" and indicate

the general geological structure.

D.D.H., Oliver's Hill No. 2 was collared on line 16W/600S5 on

July 26th, 1971. The hole passed through typical Moina

Sandstone from 0 - 442 ft, with a narrow intrusion (?) of
quartz-feldspar porphyry from 79 - 101 ft. From 442 - 561 ft.
the hole intersected typical red, haematitic facies of the

Reoland Conglomerate, passing into massive dark green, chloritised

quartz-feldspar porphyry from 561 - 800 ft.

Mineralisation was present as rare finely disseminated specks
of pyrite in the Moina Sandstone and as very minor traces of
pyrite and galena in the porphyry. No evidence of economically

significant mineralisation was observed,.

Interpretation and Recommendations

 The results of the drilling program significantly downgrade the
potential of the Oliver's Hill area,

Although D.D.H. Oliver's Hill No., 1 did not provide a particularly
good test of anomaly A1 on line 84, the "gossan" appears to
extend to a depth of about 100 ft., beneath the surface.

D.D,H. Oliver's Hill No, 2 provided an effective test both of
anomaly Al and also of the depth extensions of the extensive

"gossan" outcropping on line 164,
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The source of the I.P. anomaly on line 16W is apparently
unrelated to sulphide mineralisation; however the anomaly

may reflect the presence of a thin intrusive sheet (?) of
quartz porphyry within the Moina Sandstone. This sheet (?) of
porphyry 1s present as a narrcow intersection in D.D.H. Oliver's
Hill No, 2 and outcrops sporadically between lines &W and 16H,
It is variably weathered to a yellow clayey matrix and hence

could possibly give rise to both an I.P and S5.P. response,

D.D.H., Oliver's Hill No. 2 passed beneath an extensive surface
outcrop of ironstone "gosgsan" at a vertical depth of 500 - 600
ft. without intersecting any trace of economic sulphide

mineralisation.

The following conclusions may be drawn:
(i) I.P. anomaly A1 is wunrelated to sulphide mineralisation.

(ii)  The "gossan" outcrops have no demonstrated depth
extension, In particular, on line 164, no significant

depth extension of the surface "gossan" is present.

It is considered that the Oliver's Hill ironstone "gossan®
outerops may represent Cretaceous surface erosionsl deposits
which were buried by Tertiary basalt and have subsequently
“been re-exposed. A source for the high lead contents of the
"gossan' material may have been a galena deposit similar to
that developed in the Round Hill Mine area. A similar view

to the above hypothesis is suggested by Baker (1971, p.166).

It is the writer's opinion that the potential for discovery
of a sizeable economic mineral deposit in the Oliver's Hill
area is limited. It appears unlikely that any possible
mineralisation would represent a target of sufficient interest

to this Company.
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No further drilling was recommended in the Oliver's Hill area

and accordingly the area was relinquished as part of a general
reduction of E.L. 8/65 on November 12th, 1971.

SHEPHERD. AND MURPHY MINE - TT TREE CREEK SKARN ZONE

In the 1970-71 Annual Report on the Moina Area, McKibbea (1971 p.35)
outlined a program of diamond driiling to test an area adjacent to
Ti-Tree Creek. Two quotations for 700 feet of diamond drilling in
this area were called from Longyear Inc. and Associated Diamond
Drillers Pty. Ltd.

‘However Reid (1971) has completed a thorough review of the results

of this Company's activity in the Moina area. His memorandum
(reproduced as Appendix I) covers the geological setting of
mineralisation and potential for location of deposits of interest

to this Company within the Dolcoath Hill - Shepherd and Murphy -

Ti Tree Creek - Lea River zone of Sn-W-Mo-Bi mineralisation.

It is concluded that potential reserves, sufficient to permit a
small, profitable operation, could possibly be located in this zone.
However such operations are of only warginal interest to this

Company.

In accordance with the conclusions and recommendations of Reid (1971)

the Moina licence area was relinquished on May 13, 1972.

EXFPENDITURE 1965 — 1972

Exploraticn Licence 8/65 was granted originally for 110 square miles
on May 12, 1965. The area was finally relinquished on May 13, 1972.
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The expenditure on E.L. 8/65 during the 7 year peried in which

investigations were carried out totalled $154,744.

of annual costs is tabulzted below,

Year

1965
1966
1967
1968
1969
1970

1971

66
67
68
69
70
71
72

Total BExpenditure

$ 8,722
$ 14,689
$ 10,218

$ 20,860

$ 23,748
$ 59,415
$ 17,092

$154, i

A summary
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APPENDIX I

14th December, 1971

MEMO TO: Mr. T.¥, Lanz
FROM: K.0. Reid
COPY TO: G.F. Hudspeth

MOTNA ABEA, E.L. 8/65

INTRODUCTION

The Moina area E.L. 8/65 has had a rather protracted and somewhat chequered
history of exploration. Its exploratory development has essentially
completed a full circle from:

1. regiocnal assessment of the old workings in the area, leading to

the area being taken up under exploration licence,

2. reconnaissance coverage (geological, geochemical and aeromagnetic
methods) of the area with some more detailed follow up investigations
in restricted areas, in anticipation of locating other areas of

mineralisation of greater potential,

3. the return of exploration to the vicinity of the mineralisation

previously prospected in the Dolcoath Hill - Lea Biver zone.

The reduced area of E.L. 8/65 contains two main zones of potential interest

for further exploratory investigations, notably:

1. that mineralisation associated with the intrusion of the Devonizn
Dolcoath Granite, extending westwards from Dolcoath Hill to the

Stormont Mine area on the Lea River,

2. the sheared pyritic sericite quartz schists of the Bull Creek
Voleanics (Cambrian) observed sporadically between Lorinna and

the Lea River.

.0.'/2
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Since E.L. 8/65 was granted in 1965 a total exploration expenditure of
$153,890 has been incurred i.e. approximately 325,600 per annum,
The aim of this report is to review the geoclogical setting and potential

of the mineralised zone between Dolcoath Hill and the Lea River.

1, Dolecoath Hill ~ Lea River Zone

The mineralisation in this area is obviously derived from the Doleoath

Granite and occurs as three main types:

1. narrow quartz fissure type lodes up to 2'6" wide and 1,400 fi.
long cutting various host rocks and containing cassiterite
and wolframite with minor amounts of molybdenite and

bismuthinite,

2. disseminated sulphides (including pyrite, bismuthinite,
chalcopyrite, galena and sphalerite} frequently associated

ﬁkﬁ‘ﬁzag?% with magnetiferous skarn. Minor amoumis of gold also occur
! g _
b ¥ sporadically,

3. scattered minor Sn-W-Mo veins and local dissemirations

associzted with the northern and upper margins of the granite.

A broad zonation of the mineralisation is evident from the surface
mineral occurrences, as illustrated on the accompanying schematic,

east-west section (refer Map 10).

To date, three diamond drill holes have been completed in the Shepherd
and Murphy Mine area to test for lateral and depth extensions of the
known lodes. While no significant mineralisation was encountered,
granite was intersected at between 700 and 900 feet below the surface
in two of the holes, indicating that the granite extends westward from
Dolcoath Hill, beneath the All Nations Mine, to the Shepherd and
Murphy Mine at relatively shall depths. Furthermore, the development

eee/3
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of magnetite-pyrite mineralisation within the skarn in the Ti-Tree
Creek area (similar to that at the Shepherd and Murphy Mine) and
approximately one mile to the west in the Lea River, also.suggests
that the granite occurs at a relatively shallow depth (of the order §f
1,000 feet).

If this conclusion is correct, then the potential of the zone as a
target for Sn-W-Mo lodes is enhanced. At the eastern end of the

zane the knowm Sn-W fissure lodes are associated with a zone of

tension on the northern limb of an east-west trending anticline, UWo
positive evidence is available from surface indications on the possitle
location of gimilar tension features in the western part of the zone.
The problem remains as to how to locate such a target, which must be

concealed with little or no surface expression.

Possibly the only available clue is the skarn, The skarn horizon at
the base of the Gordon Limestone represents the highest level reached
by the hydrothermal solutions rising from the granite body. These
solutions, which also introduced the mineralisation, reacted with the
limestone to form the skarn. Variations in the intensity of alterstion
of the limestone are reflected in variations in the skarn compogition,
from a calc-silicate rock {least altered), through a garnet-epidote-
pyroxene rock (skarn), to a magnetiferous and sulphide bearing skarn.
The alteration intensity decreases stratigraphically up through the
limestone, howvever the more intense alteration may have been controlled
by pre-existing faults, tension zones or more strongly fractured areas.
That is, the potential for locating additional fissure lodes carrying
Sn-¥W mineralisation may be greater beneath the more intensely altered

skarn zones,
Further discoveries of the Sn-W lode type mineralisation in this area

would most probably be similar to those already known and sporadically
worked e.,g. Shepherd and Murphy, All Nations, Squib Mines,

oo/l
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The Shepherd and Murphy 'fine was the main producer on the field and in
the period 1893 - 1957 produced(é;BSé)tons of ore, yielding 539 tons
Sn (metallic), 242 tons W and 7{\faﬁ§/8i. The ore occurs as a vein
system comprised of four‘méin and two subsidiary veins with an average
width of 15 inches. The veins occcupy subparallel tension fractures
approximately perpendicular to the host rocks, with a dip of 850 to
the south, on apparent westerly plunge and a general east-west trend,
The ore occurs sporadically in the veins as bunches of cassiterite,
wolframite and bismuthinite with minor pyrite, chalcopyrite, galena,
sphalerite, molybdenite and magnetite in a predominantly quartz

gangue with minor fluorite, topaz, beryl, phlogopite and calcite,

A vertical north-west branch lode occurs on the western extremity of
No. 6 lode, suggesting that the tension vein system is weakening to
the west, The three.diamond drill holes completed by this Company to
test for laterzal and depth extensions of the lode system, failed to
intersect any lode material, thus supporting the above indication and
considerably downgrading the potential of locating any significant

tonnage on the proépect.

When the mine was closed in 1957, Robinson (1957) estimated the ore
reserves as 42,400 tons of probable core and 44,600 tons of possible

ore at an approximate average grade of 0.3% Sn and 0.5% WO These

3¢
tomage estimates appear to be reasonable.

The records of production from other mines on similar lodes in the

area are incomplete:

1, The All Nations Mine produced 47 tons W (metallic), with no
record of tin or bismuth production - part of the production
from the mine may have been included with that from the

Shepherd and Murphy Mine.
2, The Squib Hine produced 34.5 tons WO,
3. The Stormont Mine produced 4.3 tons Bi.

NS
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Ao The alluvial workings of the Iris Mine produced 19.2 tons Sn
and 11,8 tons ‘.-JO3 from 200 tons of ore.
There is no record of the production from the Lawkemlaw or Pig and
Whistle Mines, however these were much smaller than the Shepherd and
Murphy Mine,

The optimum lode size to be expected in the area would have the
following parameters : Ilength 1,000 ft,, depth 500 ft,, width 2 ft.,

i.e. a contained tonnage of approximately 100,000 tons,

As no average grade figures are available, assume a grade of 0.4% Sn
and 0.8% W, ' '

Contained Sn = 400 tons @ $2,500/ton = $1 x 106
Contained W = 800 tons @ $5,000/ton = $L x 106
$5 x 106

Assume a total cost of capitalisation, development, mining and
treatment of $15/ton = $1.5x 106

$3.5 x 10°

Rounding this figure downwards, allowing for exploration costs
of about $500,000 to 33 x 106, provides a profitability per ton
of ore of $30.

Such a body could be mined at a rate of about 100,000 tons per annum;
consequently in order to provide for a mining operation with a minimum

life of 10 years, at least ten such lodes would have to be proved.

The potential of the zone to provide a million tons of Sn-W ore must
be regarded as doubtful, and despite this any further lodes located
would most probably be'widely separated and would require separate

development,

we e /6
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The disseminated sulphide mineralisation assoclated with the skarn is
more difficult to predict and assess. It appears that the

disseminated Bi-Cu-pyrite-magnetite mineralisation in the skarn is

most probably locally controlled by fault zones. The exposed
mineralised skarn zones such as at the Stormont Mine, Shepherd and
Murphy Mine and Ti-Tree Creek appear to be of limited ionnage potential
i.e. 250,000 tons - 1,000,000 tons of low gfade bismuth (maximum 0.4%
Bi) and copper {maximum 0.4% Cu), and low gold potential,

CONCLUSTIONS AND BECOMVENDATIONS

The main potential of the area is now considered to be in the location of
further Sn-W fissure lodes of similar dimensions to those already known
and to a lesser extent in the disseminated Bi-Cu sulphide mineralisation

. within the skarn.

‘Exploration for the concealed fissure lodes would involve an initial broad
program of about six diamond drill holes, each approximately 1,500 ft., in

length, in the zone between Dolcoath Hill and the Ti-Tree Creek area.

Depending on the results obtained by the early drill holes, this program
would entail between 5,000 and 9,000 feet of essentially "blind" drilling
and an expenditure of between $50,000 and about $120,000., Such a program
would, at best, give some indication of the existance of concesaled,
mineralised, fissure lodes and extensive pattern drilling would then be
required to further assess the deposit, incurring an additional expenditure
of about %500,000. '

" Assuming that additional concealed fissure lodes were located, their
potential for providing adcuate reserves on which to establish a viable
mining operation with a production rate of about 100,000 tons per annum
over a 5 to 10 year period, must be regarded és low., However it is

probably not unrealistic to assume that reserves of about 150,000 tons

5-0/7
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 might be located, sufficient to permit a small profitable operation.

The potential of the fissure lode and disseminated mineralisation appears
to be low and of marginal interest to this Company. This leaves two

courses of action to be considered:

1. attempt to interest another mining exploration company in
continuing the exploration program under a joint-venture
agreement, An obvious company to be considered in this regard
is the Scamander Mining Corporation, who slready have an option

over the All Nations Mine,

2, to relinguish the licence area at the next renewal date (12th
May, 1972).

In view of the apparent pdteatial of the Dolecoath Hill -~ Lea River zone

I consider that this Company would only be interested in a joint-venture
agreenent wherein, the other pariner undertakes to carry out an initial
progran of exploratory diamond drilling {such as previously indicated)
entirely at their ownm expense, in order to gain a 50 percent interest in
the area. Assuming that this phase of drilling indicates the existafice
of additional fissure lodes, any further exploratory inveétigations and
development would be on a 50 ¢ 50 basis unless either partner decides to
withdraw from the agreement prior to the commencement of the second phase.
However under the prevailing economic conditions and for other reasons
indicated above, I consider thét it is unlikely that an agreement will be
obtained on terms which do not involve this Company in immediate additional

expenditure.

The above alternative considerations are exclusive of the continued
exploration program as outlined by Mr. J.P. McKibben ("Interim Report on
Moina, E.L. 8/65", 1ist November, 1971) with the exception of the proposed
diamond drilling in the Ti-Tree Creek area. The routine follow-up work
outlined for the northern margin of the granite on Dolcoath Hill and the

pyritic Bull Creek Volcanics, will be completed during the present field

season.

ees/8
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Assuming that these investigations are not sufficiently encouraging and

that negotiations for a satisfactory joint-venture zgreement are wnsuccessful,

then the area should be relinquished on or before the next renewal date.

Chief Geologist.
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