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1. INTRODUTION

Exploration Licence 1/62 is held by Electrolytic Zinc Company of Australasia Limited.
Exploration activity on the Licence has been undertaken through a series of Joint Ventures.
At the start of 1985 E.Z. were managers of exploration on the western portion of

E.L. 1/62 on behalf of a Joint Venture between E.Z. and Getty Oil Development

Co; and Getty were managers of exploration on the eastern portion of E.L. 1/62
(referred to as Rosebery East) on behalf of a Joint Venture between E.Z. and Getty.
During 1985 the American owners of Getty, Texaco, sold the Getty equity in E.L. 1/62
to Little River Resources Pty. Ltd. The Joint Venture on the western portion of E.L.
1/62 is continuing with E.Z. as rhanagers on behalf of an E.Z.-Little River Joint Venture.
A new Joint Venture has been formed over the eastern portion of E.L. 1/62 in which
Billiton Aust. are managers of exploration on behalf of an E.Z.-Little River-Billiton Joint
Venture.

Thjs Annual Report is made up of three separate reports produced by Getty and by E.Z.
covering the areas of their respective management. These are presented as Appendices
1, 2 and 3. The work covered in Appendix | was undertaken almost entirely in 1984
but the report was not received by E.Z, until after the deadline for presentation of the
1984 Annual Report. |

2. SUMMARY

The data presented in the three Appendix volumes covers the following:

x*

Gridding, geological mapping, rock chip sampling and V.L.F. E.M. surveys at Mt. Black,
South Stitt and Jones Creek (White Spur area).

*  Ground magnetics and soil sampling at Mt. Black and South Stitt.
*  Thin section petrology from Mt. Black and Cutty Sark.

* _A Genie E.M. survey at South Stitt.

*  Re-analyses of drill cores from Cutty Sérk and Murchison River.

*  Diamond drilling at Jones Creek, South Stitt and Colebrook Hill.
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Work undertaken by Billiton Aust. to date has consisted of an extensive line cutting programme

preparatory to conducting UTEM surveys over the Rosebery East Joint Venture area.
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SUMMARY

The principal arcas of the Rosebery East Joint Venture that have been
actively explored during the period under review, are White Spur, South
Stitt, Mt. Black, Murchison River and Cutty Sark-Bobadil. Both the
White Spur and Scuth Stitt prosPects have been developed to a drill
testing stage, however, this program has been suspended pending the
outcome of negotiations for the sale of Getty Mining.

The Jones Creek area of eastern White Spur represents the most attractive
volcanogenic massive sulphide prospect on the EL. Detailed geological mapping
and sampling has outlined a highly prospective altered and mineralized

(. epiclastic-pyroclastic sequence in the Upper Jones Creek-South Dallwitz area,
Encouraging soil and rock geochemistry occurs over one kilometre of strike
along this same horizon, which should be tested by diamcond drilling. A 28
line kilometre UTEM survey was completed over the entire prospect, and a
weak, although significant, response was identified. The response lies close
to Jones Creek , 500m south along strike from disseminated mineralization
in DDH JCP 216 and warrants further testing, including at least two diamond
drill holes.

Both volcanogenic massive sulphide and disseminated gold mineralization

targets have been developed for the South Stitt area. Detailed VILF EM,

GENIE EM and ground magnetic surveys to follow-up previous DIGHEM ancmalies, have
_ outlined several encouraging responses over an area covered by glacial moraine
('. and talus deposits. Interpreﬁation from geclogical mapping, away from the

covered area, has shown that the inferred trace of the Henty Fault Zone closely

follows a sharp, linear, magnetic anomaly. This feature is adjacent to an

EM conductor and a chargeability anamaly, located during an earlier IP

survey. Similar stratigraphic and structural settings elsewhere along the

Henty Fault, have been shown to carry significant gold and base metal

mineralization. This target should be tested by diamond drilling.

The detailed exploration to follow-up the DIGHEM responses in the Mt. Black
area, has bheen completed. Although the EM responses are not satisfactorily
explained by a conductive overburden source, as interpreted geophysically,
the discouraging geology and geochemistry indicates that there is little

potential for econamic mineralization and no further work is proposed.
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Further assessment of the gold mineralization in the Murchison River area
has given encouraging results. More extensive exploration is proposed to
evaluate the gold potential in the Murchison River-Tullah area, as part
of the overall Henty Fault Zone gold program.

Evaluation of the Cutty Sark and Bobadil prospects has confirmed the presence
of minor sphalerite mineralization within favourable lithologies. However,
both EM surveys and diamond drilling have failed to locate any massive
sulphide mineralization. Similarly, extensive sampling has not identified
any significant gold mineralization. Despite the encouraging geological
environment, the exploration now campleted, has severely restricted the

potential for econcmic mineralization and no further work is proposed.

co0Qoo0
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INTRODUCTION

This report details the results of exploration conducted by
Getty 0il Development Company Limited (GODC), on the 116 square
kilometre Rosebery Fast area of the Mt. Black EL 1/62, during the
period lst July, 1984 to 3ist December, 1984. (See Figure 1)

This report follows the previous exploration progress report for

the pericd 5th August, 1983 to 30th June, 1984, which covered the
activity from the camrencement of the GODC investigation under the
terms of the Mt. Black Joint Venture Supplementary Agreement (signed
on 15th November, 15983).

Due to the pending sale of Getty Mining (a division of GODC), field
activity during the period was restricted to completion of those
programs already cammenced before 26th October, 1984. 2All new

work, including drill testing of targets,has been suspended awaiting

~the outcame of negotiations on the disposal of the Company.
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LAND TENURE

The Mt. Black EL of 170 square kilometres, was granted to the

EZ Carmpany in 1962. Since 1978, the EL has been the subject of
a Joint Venture Agreement between the EZ Campany and GODC. The
agreement allowed GODC to earn a 40% interest in 138 square
kilometres of the EL, but did not include the 32 square kilcmetre
Rosebery Mine Lease. The EZ Cawpany was the operator of the
Joint Venture from April 1978 to November 1983.

In November 1983, the Mt. Black Joint Venture Supplementary
Agreement divided the 138 square kilametre Joint Venture area
into a 22 square kilometre "Tin Area", known as the Colebrook
Project Area, (operated by the EZ Campany) and a 116 square
kilometre "Lead-Zinc Area", known as the Rosebery East Project
Area {operated by GODC). (See Figure 1)

' In compliance with the current regulations governing EL tenure,

the 138 square kilametre Mt. Black licence area must be reduced

to 125 square kilametres by 22nd January, 1985. A relinguishment
report covering the 13 square kilometres proposed reduction (from

the Rosebery East Project area [See Figure 1]), was sulbmitted to

the Mines Department in Octcber, 1984. (EZ Company Report No. T193).
The remainder of the Mt. Black EL must be relinquished by 22nd January,
1988.
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CUTTY SARK — BOBADIL

Introduction

Fellowing the investigation of clasts of massive sulphide exposed
by the Hydro Electric Commission during construction of a road
cutting near the Bastyan Dam, within EL 1/62, a detailed exploration
program Jeading to the completion of two diamond drill holes within

the Cutty Sark Prospect, was carried ocut during 1983/84. A third

drill hole was campleted by GODC at this time, into an area
highlighted by previous exploration over the adjacent Bobadil
Prospect.

The results from this work have been presented in the Progress
Report for the period August, 1983 - June, 1984. The current report
covers the subsequent activities over this area and the final

evaluation of the mineral potential.

Previcus Exploration

A detailed discussion of the exploration history of the Cutty Sark
and Bobadil areas prior to the current GODC program, has been

given in the Progress Report August, 1983 - June, 1984 (See Sections
4.2. and 5.2.)

The previous GODC activities over these prospects have included
gridding, detailed geological mapping and sampling, rock and soil
geochemistry, UTEM surveys, diamond drilling and a down-hole SIROTEM
survey. Two holes, DDH CS1 (451.4m) and DDH CS2 (397.0m), were

campleted across the prospective horizon at the Cutty Sark Prospect and -

a third hole, DDH BD1 (283.2m), was carpleted to test the Bobadil
Anamaly. Detailed discussions of the results from this work are

presented in the previous progress report (op.cit.).

Work Campleted

The following work has been campleted by GODC during the July -
December, 1984 pericd:
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Drill Core Assays: An additional 36m from DDH CS1 were split and
submitted to Analabs (Burnie) for Cu, Pb, Zn, Ag analyses by dAS

and Au analysis by fire assay.

Petrology: 14 samples of core fram DDH's C51, CS2 and BD1 were
submitted to Geochempet Services (Dr. S. Joyce) for detailed
petrographic descriptions.

HEC Drill Core: HNine of the original 24 diamond drill holes
campleted in 1977/78 by the HEC, during their investigations into

the Bastyvan Dam foundations and quarry for rock fill, are still
available in the core shed at Tullah. A total of 327m was logged
with 6 samples, approximately 1l0cm long, being submitted to
Analaps (Burnie) for analysis of Cu, Pb, Zn, Ag and Fe (AAS) and Au

(fire assay).

3.4. Discussion of Results

3.4.1. Drill Core Petrology

Samples of drill core from DDH's CS1, CS2 and BD1 were taken for
petrographic description to clarify the logged lithological and
alteration assemblages and to provide a comparison with the surface

geology. The petrographic report is presented in Appendix B.1.

In general, the report has confirmed the geologiéal interpretation which
was described in the previous progress report (See Figure 2). Some
pertinent comments to come fram the petrographic study are sumarized

as follows: .

1) Albitic alteration is widespread and often intensely developed
giving the rock a hard siliceous feel and distinctive pink
colouration. ‘

2) Sphalerite mineralization appears to be generally related to
hydrothermal alteration within the dacitic pyroclastics.

3) Several hydrothermal breccias were recognized within both
epiclastic and pyroclastic lithologies. No significant
mineralization is associated with this alteration.

4) The distinctive "massive pyroclastic" unit recognized in all
three holes is an intensely albitized andesitic crystal tuff.
This rock type is so similar between holes that it probably

represents a single unit.
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5) The camposition of the epiclastic lenses within the dacitic-
andesitic volcanic sequence shows that the sedimaents are locually
derived. _
6) The main shale lens in DDII CS1 is only weakly graphitic and not
" strongly altered. This unit may not be the sowrce of the ID
ancmaly.
7) The inferred Chamberlain Shale in DDII BDl was not derivexi from
volcanic detritus, however, the pyrite appears to be syngenctic

in origin,

3.4.2. Drill Core Assays

3.4.3.

an additional 36 metres of drill core from DDH CS1 was split and
assaye_d. The zones selected for sampling were typically silicifiod
and carried variable ; but usually minor, visible sulphide MG L 2 S 100,

The results are shown in the drill log for DRIl Cs1 (Sce I&pp‘m(i,i}: Aol

The assays have confimmed the weak base metal wmineralizalion aixd no
gold values above the detection limit of 0.008 ¢/t Au were receivesd.
The discouraging results from the comprehcnsive sanpling and asszay
for gold within both drill) core and surface rock sanples, indicates
that little potential for gold mineralization exists in the Cutty

Sark area.
HEC Drill Core
The HEC campleted 24 diamond drill holes during 1977/78 as parc

of their site investigations for the Bastyan Dam which was builc

immediately to the north of the Cutty Sark Prospect. Much of this

-area is now inundated by Lake Roscbery. All of the available drill

core from these investigations was logged and sampled to evaluatoe
the geology beneath the lake.

" Most of the drill holes werc less than 30m deep, although the

deepest was 75.4m. Unfortunately none of the holes were ciirectly

along strike from the clasts of massive sulphide exposad in the
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road cutting (now also inundated by Lake Rosebery). There was no
visible base metal sulphide in any of the core examined, a result
borne out by the analyses., (See Appendix C.l.). However, one

sample fram hole 6473, which was taken from a moderately chloritic

felsic volcanic, assayed 0.22% Zn.

Two holes, 4207 and 4208, which are no longer available, reported minor
lead-zinc mineralization. The HEC logs suggest that these may have
been small massive sulphide clasts. In fact two such clasts were
exposed during bulldozing by the HEC, cne clast being Im in diameter was
located at approximately 5378265mN, 378000mE (AMG) on the line

of the plinth.

The lithologies logged are predominantly quartz-phyric, lithic dacitic
pyroclastics, often with Fe carbonate—quartz-chlorite veins (stockwork)
and more massive, olive green porphyritic volcanics, probably related
to the andesitic lavas along strike at the Cutty Sark workings. It
appears that the geology is continuous to the north of the EL boundary
beneath Lake Rosebery.

EZ Campany DDH BD269

The EZ Canpany campleted DDH BD269, located just within the Rosebery

‘Mine Lease, in August, 1984, The hole was collared approximately

200m south of DDH BD1 and was designed to test the strong zinc in
soil anamaly at Bobadil. GODC examined the drill core in Rosebery
to assist evaluation of the mineral potential of this area.

Although the hole was drilled beneath the broadest part of the soil
ancmaly only very minor mineralization was intersected., The best
assays were 0.2% Zn, 300ppm Pb, 80ppm Cu and 2.5 g/t Ag over 2m
intervals. All gold assays were less than 0.01 g/t Au despite
extensive sampling. The assay results are much lower than those
fram DDH BD1 {best intersection 20m at 0.32% Zn including 4m at 0.92%
Zn) and indicate that the mineralization decreases markedly to the
south along strike towards Rosebery.
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Conclusions and Recommendations

Detailed exploration of the Cutty Sark - Bobadil area including
three diamond drill holes, for a total of 1131.6m, has failed to
locate significant base or precious metal mineralization. The
praominent soil geochemistry ancmalies have been adequately
explained by minor sphalerite mineralization associated with
quartz-carbonate-chlorite veining and pervasive albite-sericite

alteration.

Although no source for the clasts of massive sulphide has been
located, the regularity of the geology along strike between DDIH's
CS1 and CS2 and to the north beneath Lake Rosebery, suggests that it
is unlikely that any major stratigraphic and/or mineralization
changes could exist within the untested parts of the prospective
horizon at Cutty Sark. No significant gold mineralization has

been detected despite extensive rock chip and drill core sampling

over the Cutty Sark-Bcbadil area.

Both the UTEM and down-hole SIROTEM surveys have not delineated any
major conductors within the area. The discouraging results from the
EZ Company drill hole, DDH BD269, collared 200m to the south of

DDH BD1, have severely restricted the strike potential of any
mineralization at the Bobadil Prospect.

Thus, while the geological environment of this part of the

Mt. Read Volcanics, remains very favourable for the occurrence of
a massive sulphide deposit, it is concluded that no such deposit
exists within the Cutty Sark-Bobadil area. It is recammended that

no further exploration be carried cut over the area at this time.
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MURCHISON RIVER

Introduction

Follow-up investigation of a prominent DIGHEM ancmaly ocutlined during
the 1983 survey led to the completion of 2 short diamond drill
holes, DBH MR1 {11im) and DDH MR2 (122m) in early 1984. Assays

from the drill core outlined encouraging gold mineralization

within a black shale sequence east of the Henty Fault Zone.

Additional sampling of the drill core specifically for gold, has

been carried out as part of the broader evaluation of the potential gold
mineralization associated with the Henty Fault Zone within the
Tullah-Murchison River and adjoining Sterling Valley (EL 4/73) areas.

Previous Exploration

" Details of the previous exploration have been presented in the progress

report for the period August, 1983 to June, 1984. The current GODC
program has involved a DIGHEM survey with follow-up VLF and MAXMIN EM
surveys, detailed geological mapping and sampling,ground magnetics,

limited soil geochemistry and the completion of two diamcond drill

holes totalling 233m in length (See Fiqure 3).

Work Completed

An additicnal 42 samples over 50.8m of split core from DDH MR2
were submitted to Analabs (Burnie) for analysis of Cu, Pb, 4n, Fe,
Ag and As by AAS and Au by fire assay.

Discussion of Results

The remainder of the drill core in DDH MR2 was split to determine
if the gold mineralization (12.9m at 0.31 g/t Au) extended beyond
the main black shale quartz-carbonate~sulphide stockwork interval.
The results are presented in the drill log (See Appendix A.2).



L

o
™
"

4.5.

5 062022

The assays show that the significant gold mineralization is :
restricted to that interval previously sampled, with the

maximum gold value away from this zone only 2m at 0.03 g/t Au.

One zone of moderately anomalous base metal values associated with
thin quartz-carbonate hosted sulphide bearing veins within grey and
black tuffaceous shales was outlined. The zone, which is 9.5m wide,
averages 200 ppm Fb and 500 ppm Zn, but contains negligible gold.

This intersection occurs irmediately below a 2.4m interval which
previocusly assayed 0.07% Pb, 0.38% Zn, 1.20% As and 0.48 g/t Au within

a chlorite-sulphide veined sericitic tuffaccous shale unit.

Conclusions and Recommendations

The GODC drilling has identified the source of the EM anomaly as a
quartz-carbonate-? fluorite stockwork zone within a black shale
secuence. This conductive zone has been delineated over 300m along
strike and is open to the south into the Sterling Valley EL and to
the north beneath Lake Rosebery. Significant gold mineralization,
up to 0.7 g/t Au, has been intersected within and adjacent to this
stockwork zone in DDH's MR1 and MR2, collared 50m apart. In '
addition, further minor gold mineralization has been identified

within chlorite-sulphide veined grey tuffaceous sediments.

It is recammended that further, extensive sampling for gold be
carried out along strike fram the Murchison River intersections. In
particular, old Pb-Ag workings which lie along a line extending over
3km between the Mt. Farrell Mine and the Sterling Valley Mine, should
be investigated. Also, all previous drill core, where available,
should be re-logged and significantly altered and/or mineralized
intervals sampled for gold. This program should be carried out in
conjunction with similar exploration being conducted over the adjacent

Sterling Valley EL.
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MT. BLACK

Introduction

The Mt. Black grid is located immediately north-east of the

summit of Mt., Black (See Figure 1). The current phase of

exploration was undertaken to evaluate an area highlighted by the

1983 DIGHEM survey, which outlined a broad but intense resistivity low

containing several low grade conductors.

Previous Exploration

The EZ Campany outlined weakly anamalous Cu-Pb soil geochemical
values and minor gradient array IP anomalies within a sequence of
acid to intermediate lavas with subordinate pyroclastics and

minor, discontinucus epiclastics. Follow-up exploration by

EZ Company on limited in-fill grids, using dipole-dipole IP and

soil pitting, covered only part of the current area of interest.

GODC carried out reconnaissance exploration over the central part

of a resistivity low, delineated by the 1983 DIGHEM survey, and
investigated an outcrop of massive chlorite reported by the EZ

mapping. The results were sufficiently encouraging to proceed

to a more detailed investigation of the area. This work involved
recutting and infilling the existing Mt. Black grid, and the commencement
of VLF EM and soil geochemical surveys, detailed geological mapping,
sampling'and rock geochemistry. The results from the early part

of this program are included in this report.

Work Carpleted

Gridding and cutting: 12.8 line kilometres were cut or cleared
and pegged at 20 metre (slope corrected) intervals to cover the
arca at a 200 to 300 metre spaced grid. In addition, a total of
4.5km of walking tracks and tie lines were cut or recleaned.
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Geological Mapping: All of the grid and access tracks were
mapped at 1:5,000 scale and sampled.

Rock Samples: 133 rock chip samples were collected with 71 of these
being submitted to Analabs, Burnie for analysis of Cu, Pb, 2Zn, Ag by
AAS and Au by fire assay. In addition 6 of the samples assayed were
also analysed for As and Fe by AAS.

Soil Geochemistry: 699 soil samples, including the reconnaissance
and duplicate hand auger and power auger samples were submitted to
Analabs, Burnie for analysis of Cu, Pb, Zn, and Ag by AAS on the

minus 80 mesh fraction.

VLF EM Survey: A total of 12.8km of grid lines and 3k of access tracks
were surveyed by VLF EM using a Phoenix 2 meter, taking readings
every 20m. |

"Ground Magnetics: 8.5km of proton precession magnetics were read over

selected grid lines at stations spaced 10m apart.

Petrology: 12 rock samples were submitted to Geochempet Services
(Dr. S. Joyce), Brisbane for petrographic description and
interpretation. :

Geophysical Interpretation: The results fram the DIGHEM, VLF EM and
ground magnetic surveys were submitted to Mitre Geophysics Pty. Ltd.
(Dr. J. Bishop) for evaluation and to assess the effectiveness of
VLF EM as a follow-up method for the DIGHEM survey.

Discussicn of Results

Geology

Geological mapping and sampling over an area of 5 square

kilometres north and east of the sumnit of Mt. Black, has outlined
a sequence of predominantly andesitic volcanics (See Figure 4).

The principal lithologies identified by the mapping and petrographic
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study (See Appendix B.2.) are massive and vesicular porphyritic

andesitic lavas. Subordinate units of flow breccias, or "heaved" breccias
have been noted, although parts of these units are interpreted as
probable ash flow deposits. A minor occurrence of quartz-sericite-
pyrite altered volcanic ash has been mapped within these deposits.

A broad sequence of inferred pyroclastics, which are similar to

the brecciated andesitic lavas in places, outcrops over the south
eastern part of the grid. Several samples of andesite-derived
epiclastic float were mapped within this area. It appears that these
immature tuffaceous sediments occur as small, discontinuous units
within the pyroclastic sequence. |

Apart from regional metamorphic effects, which produced a broad
northerly cleavage and weak pervasive chloritization of the
intermediate volcanics only restricted hydrothermal alteration has been

recognized. Potassium metasomatism and silicification has over—-printed

Ihydrothermal propylitic alteration (chlorite-epidote-sphene-albite)

over much of the eastern half of the area. This alteration is
prominent within the more porous velcanics, including the vesicular and
brecciated lavas and theupyroclastics, and has resulted in the
development of vermiform amygdaloidal textures.

A discrete zone of massive and veinlet chlorite-magnetite-haematite
tquartz-pyrite alteration has been mapped within the andesitic lava on line
76,000mN. The éone, which is approximately 400m by 100m in size, may
represent a small hydrothermal feeder zone. However, no significant
mineralization has been detected despite extensive sampling. The across
strike orientation of this zone suggests that the alteration may be
structurally controlled.

Geochemistry

The results from the orientation soil sampling program indicated

that the hand-auger sampling was more effective than the power auger,
both in terms of the rate of production and in the slightly enhanced
geochemical values obtained. The higher values may reflect enrichment
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in metal within the B horizon as opposed to the C horizon sampled with
the power auger. As a consequence, the Mt. Black grid was sampled

using a hand auger.

The results from the soil geochamistry program confirm the lack of
significant mineralization observed during the geclogical mapping
(See Figure 5). The maximum assays are: 200ppm Cu, 245ppm Pb,
380ppm 2Zn and 3ppm Ag. Wéakly anomalous lead (above 50ppm Pb) and
zinc (above 150pom Zn) values occur within the altered pyroclastic
sequence over the south eastern part of the grid. These results
may reflect higher background levels within the pyroclastic and
inferred minor epiclastic units in this area. The other scattered
elevated base metal values cannot be related to altered and/or
mineralized bedrock geology.

The rock chip geochemical results are similarly disappointing
(See Figure 5). The maximum assays are 165ppm Cu, 130ppm Pb,

405ppm Zn, 2.5ppm Ag, 0.02ppm Au, 700ppm As and 19.5% Fe. There

appears to be little correlation between the weakly ancmalous soil
and rock chip results although the results are consistent with the
weak soil geochemical ancmalies outlined by the EZ Campany.

Geophysics

The Mt. Black grid was designed to cover an area of low resistivity
(less than 2000 chm metres) which included a cluster of 3 EM responses
as well as 3 isolated EM responses defined by the 1983 DIGHEM survey.
The area also included weak IP and soil geochemical anomalies delineated
by EZ Campany during previous exploration, VIF EM was used to follow-
up the DIGHEM survey to ground locate the EM conductors and to detail
the broad resistivity low. The VLF dip angle profiles and Fraser
Derivative contours are plotted on Figure 6 along with the DIGHEM
results. A limited ground magnetics survey was also carried out to
delineate the magnetite bearing alteration zone on line 76,000mN

and to assist the geological interpretation. The magnetic profiles
are presented in Appendix D.2.

Dr. J. R. Bishop (Mitre Geophysics Pty. Ltd.} evaluated this
geophysical data and commented on the gecphysical interpretation.
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{(See Appendix D.1.) Bishop correlated the aeromagnetic (from the
DIGHEM survey) and limited ground magnetic results and found that the
plotted DIGHEM EM responses were variably out of location by up to
250 metres. The replotted DIGHEM responses generally correspond
with the broad VLF EM ancmalies outlined over the central part of the
grid (See Figure 6)}. These VLF EM anomalies are typical of
conductive over-burden which is in agreement with the DIGHEM
interpretation. Although Bishop favoured a broad superficial
conductor as the source of these EM responses, he noted that a buried

conductor {at a depth of 80 to 90m) could give rise to a similar response.

Bishop concluded that the 3 isolated DIGHEM responses had been
incampletely detailed by the VLF EM survey to allow reliable
interpretation. However, it appears that the interpreted cultural
source DIGHEM response near line 76,750mN may have been caused by
instrument noise despite its correlation with a partially defined VLF

zone. The two other DIGHEM responses near lines 75,000mN and 77,750mN

do not appear to warrant further investigation because of the

discouraging geological and geochemical results.

The ground magnetics have confirmed the mapped extent of the chlorite-
magnetite-haematite zone on line 76,000mN. A broad zone of + 300nT
was outlined over 400m width with erratic magnetic spikes up to
1700nT. The zone appears to be limited in strike extent to the north
and south but is cpen to the east. A single narrow magnetic high

of 2400nT on line 76,5001[1\7 is probably due to narrow magnetite

veining within the andesitic lavas.
Conclusions

No significant base or precious metal mineralization has been located
over the Mt. Black grid area despite detailed geological mapping, soil

and rock geochemistry and EM surveys. The area is composed

predominantly of massive porphyritic andesitic lavas with subordinate

flow breccias, pyroclastics and minor epiclastic units. Hydrothermal
alteration is generally only weakly developed apart fram a restricted
area of intense chlorite-magnetite-haematite * quartz-pyrite

alteration which may represent a hydrothermal feeder zone. No significant
s0il or rock geochemical anamalies have been identified over the
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entire area, confirming the observed lack of mineralization.
The broad EM responses have been interpreted as being due to
conductive overburden although geological mapping has not identified

widespread cover in the area.

Recommendations

It is recommended that no further exploration be carried out over the
Mt. Black grid area. However, it is suggested that a quantitative
EM system, such as GENIE, be used to investigate the unsatisfactorily
explained broad EM response over the central part of the grid. This
limited survey could be useful in evaluating other similar areas

of low resistivity on the EL.
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SOUTH STITT

Introduction

The South Stitt area is located on the western side of Mt. Murchison,
south east of Rosebery (See Figure 1). The current exploration was
initiated in early 1984 to follow-up a series of DIGHEM conductors
aligned along the expected trend of the Henty Fault Zone, within a

2000 ohm metre resistivity low. A distinct linear aeromagnetic ancomaly
also encloses most of the DIGHEM conductors. Much of the gridded

area is covered by an unknown thickness of glacial debris and scree
which has hampered it's evaluation. The area is considered prospective
for volcanogenic massive sulphides and/or gold mineralization, within
and adjacent to the Henty Fault Zone.

Previous Exploration

Details of the exploration carried out by EZ Company over the area
have been given in the 1983/84 Progress Report. The current GODC
program camenced in 1983 when a DIGHEM survey was flown over the
area as part of the EL coveérage. A follow-up program of gridding,
geological mapping and sampling and VLF EM surveys comenced and

has continued into the current period. The results from this previous
work are incorporated in this report.

Work Completed

CGridding: 1.2 kilometres of grid were cut and pegged at 20 metre
slope corrected intervals. '

Geology: 5.8 kilometres of line geological mapping and additional
access mapping was campleted to enhance and interpret previous
mapping results.

Soil Geochemistry: Initially 10 reconnaissance soil samples were
collected as an orientation study. A further 27 soil samples were
taken, along two traverses, across the expected Henty Fault Zone
position. All samples were submitted to Analabs, Burnie for analysis
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of Cu, Pb, Zn, Ag, Fe (Code 103, AAS).

Rock Gecchemistry: A total of 65 rock chip samples were collected
during mapping. From thesé, 43 were submitted to Analabs,

Burnie for analysis of Cu, Pb, Zn, Ag (Code 103, AAS) and Au (Code
402, Fire Assay).

Pitting: A scoil pit was sunk at 70000mN, 382400mE, over the
magnetic high, but did not reach bedrock. Soil and rock chips

from here were submitted for analysis (and are accounted for in the
above statistics).

VLF EM Survey: An additional 3.7 kilometres of VLF EM surveys extended
the coverage over a strike length of three kilometres.

Ground Magnetics: 9.6 kilometres of ground magnetics (at 10m spaced

stations) were read over the gridded area.

GENIE-EM Survey: 7.9 kilometres of GENIE-EM was read over the central
part of the grid.

Geophysical Interpretation: Results from all the geophysical suxveys
were submitted to Mitre Geophysics Pty. Ltd. (Drx. J. Bishop) for an
evaluation of the geophysical data and an analysis of the effectiveness
of VLF EM as a follow-up tool for DIGHEM.

Discussion of Results

Geology

The Scuth Stitt area, located immediately west of Mt. Murchison,
camprises a section of the central sequence of the Mt. Read Volcanics
and possible correlates of the Tyndall Group (See Figure 7). The two
sequences are separated by the Henty Fault. Quaternary glacial
moraine and scree have obscured the bedrock geology over much of the
central part of the grid. However, interpretation of the aercmagnetic
data fram the 1983 DIGHEM survey suggests that magnetic intrusives,
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similar to those which occur in the Sterling Valley, exists beneath
this cover along the Henty Fault Zone. A possible hornblende-biotite

granite has also been inferred from float seen on line 70000mN underlying

the scree. This rock type appears similar to the minor but mineralized

granites in the Sterling Valley.

The Mt. Read Volcanics mapped within the area comprise massive and
fragmental feldspar-phyric lavas, apparently within broad units of
crystal vitric ash flows and subordinate crystal lithic ash flows.
Minor epiclastic float has been observed within these ash flow units,
suggesting local development of subaquecus conditions. Apart from

the more massive lavas, all the lithologies display significant
chloritization and weak sericitization. Rare disseminated pyrite
accarpanies this. alteration in some locations. A localized occurrence
of specular haematite veining occurs within massive lavas on line
68500mN, adjacent to a minor magnetite rich felsic? lava. The DIGHEM
aeromagnetics supports the observed limited extent of these magnetite-
haematite bearing bodies.

The Tyndall Group rocks, east of the Henty Fault Zone, are made up of
minor quartz-phyric lavas, fine to coarse grained volcaniclastics
within agglomeratic pyroclastics and widespread xenolithic tuffs.
Apart from the lavas, all lithologies are cleaved and sericitized-
silicified. Minor, often coarse grained, disseminated pyrite,

occurs within the agglameratic pyroclastics. The epiclastic
lithologies, which were only observed as float, are often cherty.

The xenolithic tuffs contain clasts of chert and Jjasper which

may be derived fram the Precanmbrian although similar lithologies
occur within the Tyndall Group elsewhere.

The Henty Fault occurs over a 100m wide sharply defined zone of
intensely sheared chloritized-sericitized volcanics. The intensity

of the alteration suggests probable hydrothermal activity synchronous,
in part, with the faulting and deformation. The fault zone is exposed
on lines 68500mN and Mt. Lyell line 68N. Minor pyrite is associated
with this fault zone although the soil and rock chip geochemistry does

not indicate any significant mineralization.
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A similar area of alteration and deformation has been mapped, along the
powerline, south east fram Rosebery, and crossing Mt. Lyell 68N on

the western side of the South Stitt area. In fact, Mt. Lyell have
recorded this belt as being the northern extension of the Henty

Fault Zone. This "Western Henty Fault Zone" is orientated 45° west

of the "main" Henty Fault Zone. Rock chip geochemistry has failed

to indicate any mineralization in the vicinity of the "Western

Henty Fault Zone".

Geochemi stry

Much of the South Stitt area is covered by either glacial debris

or scree, severely reducing the ability to get an overall geochemical
pattern through soil sampling, as EZ Company illustrated in their
regional survey here. Distinct linear Pb soil anomalies from north
and south of the Stitt area become obliterated when they pass below
the glacial cover.

Soil sample traverses were completed along three lines, initially as
orientation over a significant VLF EM anamaly, and then on two

lines over the expected Henty Fault Zone position. Results, presented
in Figure 8, indicate little overall base metal enrichment, however,
bedrock responses are seen in the assays, despite the samples being

glacial in nature.

Line 69750mN gives a consistent bedrock Pb response through the glacials,

whereas its zinc value is depleted.

The geochemical results from the traverses on lines 69250mN and
70250nN over the interpreted position of the Henty Fault Zone

reflect a bedrock response. The Fe results, in particular, indicate
a wide Fe rich zone over a local magnetic anomaly on line 70250mN

and along strike from the sharp anamaly on 70000mN, The area contains

no outcrop.

Rock geochemical analysis indicates mild base metal enrichment over
the grid. Peak values for 41 samples are: 135ppm Cu, 200ppm Pb,

600ppm Zn, < 0.5ppm Ag and 0.0lppm Au.
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6.4.3. Geophysics

The South Stitt area is largely a geophysical target. It has been
surveyed by VLF EM, GENIE EM and ground magnetics to follow-up and
define the combined DIGHEM conductors, resistivity zone and the

linear aeramagnetic high, running north east across the area. Results
from the geophysical exploration of this grid have been evaluated

and recommendations made by Bishop, 1984, 1985. (See Appendices

D.1. and D.3.).

Several intense VLF EM conductors occur on the Stitt Grid. On
contouring the Fraser derivative values of these conductors,the
distribution resolves into two trends: a broad north westerly
trend on the western side of the grid (oblique to the main DIGHEM
trend); and several possibly related north easterly trends on the
eastern side of the grid. (See Figure 9).

‘Bishop correlated the aercmagnetic and ground magnetic results

and concluded that the plotted DIGHEM responses could be up to 250m
out of position, particularly on the west flown lines. The positioning
appears to have been affected by the proximity of the steep western
slopes of Mt. Murchison. The replotted DIGHEM responses generally
correspond with the VLF EM ancmalies and occur in the area covered by
glacial scree. A superficial source is interpreted for these

responses.

A possible bedrock DIGHEM response near line 69250mN coincides

with the southern part of one of the VLF EM responses. Several
traverses using the GENIE M system have failed to detect a significant
ancmaly over this response. The fact that the GENIE survey, which

was designed to evaluate the VLF and DIGHEM results, may not have
responded to the conductive cover in other parts of the grid, has

cast some doubt on these results. At the time of writing,this

problem was unresolved. |

The distinct magnetic ancmaly, which trends north east across the
eastern side of the grid (See Figure 10), is adjacent to a strong
VLF EM and Dipole-Dipole IP anomaly. Bishop interprets the magnetic
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response as due to two tabular sources steeply dipping to the east.
The western 10m wide body has a depth to top of about 10m and the
adjacent eastern 30m wide body has a depth to top of about 50m.
This wider deeper body has an inferred strike extent of 700m.

The magnetic feature appears to follow the probable trace of the
concealed Henty Fault .and may be related to either a magnetic
intrusive body or discrete pyrrhotite mineralization, as is the
case further north in the Sterling Valley. However, the lack of
any EM response over the magnetic high probably precludes massive

pyrrhotite as the source.

The EZ Campany Dipole-Dipole IP ancmaly on the eastern end of line
70000mN has been interpreted by Bishop as being 150-200m offset
from the peak of the magnetics. This anomaly is defined by a
resistivity low (less than 500 ohm metres in a background more than
2000 ohm metres) and an associated broad chargeability high (to

22 mv/V). The VLF EM survey only partially covers this IP ancmaly,

however it did produce an ancmaly ceinciding with one of the IP

resistivity lows. The recent GENIE EM survey did not extend this far east.

Conclusions

A strong linear magnetic anaomaly has been ocutlined along the inferred

trace of the Henty Fault Zone beneath a cover of glacial scree and talus

deposits. A moderate IP chargeability anomaly and resistivity
low occur within 250m of the magnetic feature. The IP anomaly
may be due to disseminated sulphide mineralization and given the
proximity of the Henty Fault represents a favourable target for
gold mineralization. Similar medels for gold deposits are being
actively explored elsewhere along the Henty Fault Zone.

Although the results from the EM surveys are inconclusive, it

appears that most of the DIGHEM {(and VLF EM) responses are due to
conductive overburden. The presence of this widespread cover
severely restricts geological and geochemical investigations over the

gecphysical targets.
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Recommendations

The quality of the results from the GENIE EM survey  should be
resolved. It is recamended that one or two lines be re-read

using the same instrument or a MAXMIN EM system. The IP anomaly
should be campletely covered by this survey to better detail any EM

response.

The existing IP and magnetic anomalies should be diamond drill
tested to evaluate the potential for gold mineralizaticon associated
with the inferred Henty Fault Zone.
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WHITE SPUR

Introduction

Detailed exploration by GODC has continued in the White Spur area

since the program was initiated in 1983/84. In particular, attention
has focused on the prospective, altered and mineralized horizons

in the Jones Creek area of eastern White Spur. This belt of pyroclastic
and epiclastic lithologies has been previocusly tested by EZ Conpany
with two diamond drill holes and Mt. Lyell with one diamond drill

hole approximately 2.3km to the south. All three drill holes intersected
encouraging lithologies and alteration carrying minor base metal

mineralization.

This report discusses the results from the current exploration

program in conjunction with the earlier work.

Previous Exploration

A detailed description of the previous exploration activity carried
out over the White Spur area was given in the progress report for
August 1983 to June, 1984. Late in 1983, GODC initiated a program
of detailed mapping and rock geochemistry over eastern White Spur

in conjunction with a parallel program along strike to the south in the
adjoining EL 9/66. This work included cutting access along the main
drainages in the area to allow easier mapping and sampling. At the
same time,the area was covered by the helicopter-borne DIGHEM survey.
The results from these investigations were very encouraging and a
more intense exploration program leading to diamond drilling,

was planned for the current period.

Work Campleted

Geological Mapping: Detailed mapping and sampling was completed

in the headwaters of Jones Creek and the South Dallwitz areas,

south of the Mt. Read Telecom road. Additional mapping and sampling
was also completed over the north-eastern area along the newly

cut grid lines covering the DIGHEM responses. The central Jones
Creek area was thoroughly investigated in the area around the UTEM
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conductor. In all, a total of 28 rock samples were collected for
detailed lithological examination, with 16 of these being submitted
to Analabs (Burnie) for analysis of Cu, Pb, Zn, Ag, (AAS) and Au

(fire assay) .

Re-logging Drill Core: Previcus EZ Company drill holes JCP 211 and
JCP 216 were re-logged and sampled in preparation for a drill

proposal in the Jones Creek area.

Gridding: The old Imperial EZ grid was re—cut and in-filled and
extended to give cumplete coverage at 400 feet (122m) spaced lines
from 24005 to 10400S. A total of 15.0km of new lines and 15.7km
of o0ld lines were cut and pegged at 25m slope corrected intervals.

UIEM Survey: A total of 27.7 line km were surveyed using the UTEM III
instrument. Three transmitting loops to the west of the lines were
used and readings were taken at 25m intervals. The results have been
analysed and interpreted by Dr. J. R. Bishop.

VLF EM Survey: A total of 4.8 line km was read over the eastern end
of 6 lines at 25m spaced stations using a Phoenix-2 meter and the
transmitter in Japan.

Discussion of Results

Geology

Recent geoleogical mapping over eastern and northern White Spur has
detailed the extent of many of the lithological sequences and
clarified the geological interpretation map (See Figure 11).

In particular,the highly prospective mineralized and hydrothemmally
altered epiclastic and pyroclastic Jones Creek sequence has been

shown to extend northwards fram the headwaters of Jones Creek into

the South Dallwitz area. The strike extent of this horizon has now been

traced for over 4.5km. The sequence disappears to the north beneath
remant cover of inferred Permian tillite just south of the Mt. Read
Telecom road, .It appears that the horizon is truncated (or is
teminated) by a major structural dislocation, which is c¢learly
evident on the DIGHEM aeromagnetic contour map. This major structure
strikes north west and appears to cut the northern end of the
Hercules massive sulphide deposit.
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Widespread and often intense deformation and cleavage development,
typically mask primary bedding features and camplicate the

structural interpretation of the area. Where reliable bedding
determinations have been made consistent strike trends between

340° and 350° (AMG) are recorded. Generally the epiclastic-pyroclastic
sequence dips steeply to the east although steep westerly dips are not
uncammon.  The repetitive occurrence of relatively thin tuffaceous
shale-siltstone units in the Scuth Dallwitz area supports the
structural interpretation of numerous tight fold axes in this area.
Re~logging of DDH JCP 211 has indicated that the hole was drilled
down dip, confirming the general steep easterly dips mapped in this
area. Similar dips are interpreted in DDH JCP 216.

It now appears that the extensive area of sericitic schists,

outlined over the south-eastern part of White Spur, are the result

of dynamo-thermal metamorphism. There is little petrographic

evidence for any significant pre-existing hydrothermal alteration of
these lithologies {See 1983/84 progress report, Appendix B.2.). It

is a feature of much of the White Spur geology that intense deformation
with accompanying Greenschist facies metamorphism dominates the

obviocus characteristics of the rocks in the field.

Although no further base metal mineralization has been identified

by the recent geological mapping, the extensive rock geochemistry

(See Section 7.4.2.) has shown that such mineralization occurs,
presumably as fine grained disseminated sulphides, particularly within
the fine grained epiclastic lithologies of the upper Jones Creek~South
Dallwitz area.

Following the interpretation of an inferred UTEM bedrock conductor
between lines 8000S and 9200S (See Figure 11) detailed mapping

was carried out to determine the possible source of this response.
Although outcrop is restricted in this area by thick forest cover,
considerable geological information was obtained by examining the
camon float occurrences, particularly in the roots of large fallen
trees. Unfortunately very few encouraging lithologies

with significant hydrothermal alteration or mineralization were
located. The area is bounded on the west by massive felsic lava
bréccias which extend much further down into the Jones Creek valley
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than had been previously inferred. The eastern area is composed of
weakly altered pyroclastics (probable welded ignimbrites) and
massive rhyolitic lavas. The only other lithologies of note are
unaltered intermediate (micro-diorite) and basaltic intrusives
which appear to form 2 prominent dykes (See Figure 11). There

is no evidence of a large hydrothermal alteration envelcpe as
might be expected around a concealed volcanogenic massive sulphide
body .

Geochemistry

The extensive rock geochemical sampling program which cormenced in 1983/84

has continued during the current period. All of the analytical results have

been plotted on Figure 12. The recent sampling has confirmed the
prospectivity of the northern Jones Creek - South Dallwitz area. The
best assays are summarized below (assays in ppm):

Sample No. Cu Pb In Ag Au Lithology

T269 65 1400 305 2.5 0.09 grey tuffaceous siltst.
sandstone

T280 65 1200 195 1.0 0.01 weathered shale~siltstone

T274 30 310 605 1.5 0.01 grey tuffaceocus shale-ash

T286 5 40 840 «0.5 <£0.008 chloritic pyroclastic

T288 20 55 780 <£0.5 <«0.008 chloritic pyroclastic-
epiclastic?

T278 35 580 180 2.5 0.0l laminated grey shale-
siltstone

Despite extensive sampling for gold within both rock and drill core
samples, no significant values have been obtained anywhere in the
eastern White Spur area.

The interpreted UTEM bedrock conductor is coincident with a narrow
linear lead in soil anomaly (from the 1978-80 EZ Company soil survey -
results). The peak soil value is 220ppm Pb above a background

of less than 50ppm. However, similar linear lead (and/or zinc) soil
anamalies were outlined by the EZ work, particularly over the South
Dallwitz area, where values well above 1000ppm Pb and Zn are quite
widespread. On the basis of the geochemistry and geology, there is
greater exploration potential over this northern part of Vhite

Spur than over the UTEM anomaly in Jones Creek.
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7.4.3. Geophysics

Prior to preparing a drill proposal to test the geological and
geochemical targets outlined on White Spur, it was decided to carry

out a deep seeking EM (UTEM) survey over the area. The UTEM survey

was designed to cover an area approximately 2.5km along strike by

1.2km across to the eastern EL boundary. The area encompassed 3
prospective zones within eastern White Spur viz: (1) favourable
lithologies with significant mineralization, hydrothemmal alteration
and soil geochemistry in the headwaters of Jones Creek; (2) a
widespread area of intense sericitic alteration and deformation in

the south eastern corner of the EL and (3) a series of DIGHEM responses
over a glacial-scree covered, unexplored area just south of the Mt. Read
summit.

The results fram the UTEM survey were interpreted by Dr. J.R.Bishop
(See Appendix D.4.). No well defined anamalies were identified

and the only significant result is a low amplitude response which
occurs over 4 adjacent lines, 8000S to 9200S (See Figure 13). This
linear zone closely follows Jones Creek and appears to be 500m south
along strike from disseminated sulphides intersected in DDH JCP 216
(95m at 0.28% 2n and 0.09% Pb).

The amplitudes of these responses are too small to permit any
confident interpretation of depth and dip. Semi quantitative
modelling suggests that the top to the source is within 100m of
surface and that the body may be ribbon-like in form. It appears
that the source is quite limited in depth extent and plunges to
the south.

Several, near surface conductors were outlined from the early time
UTEM data. These are indicative of poorly conducting features

such as faults or glacial scree cover. Bishop has correlated

the DIGHEM responses with these superficial features. A VLF EM
survey was designed to cover this same area to campare the responses
with the UTEM results. Good VLF anamalies (with coincident field
strength highs) were obtained and these correlated with the early
time UTEM responses and the DIGHEM interpretation. Profiles of

the VLF EM data are included in Appendix D.4.
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Conclusions

Geclogical mapping and sampling has extended the highly prospective,
altered and mineralized epiclastic and pyroclastic Jones Creek sequence to
over 4.5 kilometres of strike. The northern end of this horizon

appears to be terminated by a major structure which trends north

westerly across the northern end of the Hercules deposit. Extensive

rock chip and previous soil geochemical sampling has highlighted the
headwaters of Jones Creek and the South Dallwitz areas as being the

most favourable mineralized sections of this horizon.

A 28 line kilametre UTEM survey over the eastern White Spur area
idéntified a low amplitide response which warrants further
investigation. The response forms a linear zone 500m long close to
Jones Creek. This area lies 500m south along strike fram disseminated
mineralization in DDH JCP 216 (95m at 0.28% Zn and 0.09% Pb).

Qualitative interpretation of the UTEM data suggests that the source

of the response occurs about 100m below the surface, 1s restricted
in depth extent and plunges to the south. Detailed geologiéal
investigations over the area of the response have failed to locate
favourable host lithologies or hydrothermal alteration indicative

of a concealed volcanogenic massive sulphide,

The DIGHEM responses over the north eastern area have been confidently
interpreted as due to conductive glacial moraine. The'widespread
sericitic schists over south eastern White Spur appear to have
developed as a result of dynamo-thermal métamorphism with little
evidence of any previous hydrothermal alteration and are hence

less prospective. '

Recamendations

The UTEM respcnse warrants more detailed investigation. It is recamended
that a restricted UTEM survey be carried out to gain more accurate '
information regarding the location and orientation of the conductive
source. Geological considerations suggest that a small transmitting

loop placed to the east of the response would better couple with any
stratabound sulphide body and sharply enhance the results.
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The strongly altered and mineralized fine grained epiclastic sequence
in the upper Jones Creek -~ South Dallwitz area should be tested by
diamond drilling. The target{s) should be defined by the geological
and geochemical results.
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APPENDIX A.

DRILL LOGS

Cutty Sark, DDH CS1

Murchison River, DDH MR2
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DIAMOND DRILL CORE RECORD HOLE No. cs1
PROJECT Rosebery OBJECTIVE RESULT COMMENCED | 8.3.1984
Last i
To test prospective horizon 300m along Minor sphalerite mineralization intersected
PROSPECT | Cutty Sark [ irike south of massive sulphide clasts  |in sequence of epiclastic and pyroclastic |COMPLETED |2.4.1984
beneath weak soil geochem and strong IP 1i‘th§logifs }rl)eneath geo‘:hgm' Gcrlqphiif:igP GED . 14
DESIGNED BY F.FitzGerald anomalies. ng;alfr_a € lens approx. down 4ip o LOG BY F.FitzGera
SIGNIFICANT GEOLOGY '~ SIGNIFICANT ASSAYS (p.p.m)
The hole intersected chloritic pyritic andesitic lavas in the From| To _ resl cu | b Zn { Ag | Au Comments
upper section. The main lithologies intersected down-hole were 53.7] 65.7012.0; 20 h30 D.24%{0.5 {0.02 |vein + dissem.sphalerite
dacitic pyroclastics with numerous small epiclastic lenses. in epiclastics
Intense chlorite stockwork decreases down-hole, but weak to P -
moderate silicification increases. Minor sphalerite mineralization [191.2{206.4] 15.2] 30 k90 .20%[2.0 §0.02 |vein sphalerite,galena
mostly occurs within epiclastic lenses. No source for the clasts ]
of massive sulphide was identified. in black shale,
201.24206.4| 5.2( 30 pP.14%p.32%)2.5 [0.02 | assays included in above
interval.
LOCATION SURVEY DATA (AMG)
GRID AMG DEPTH {m)] BEARING DIP DEPTH (m)| BEARING DiP IDEPTH (m)| BEARING DiP DEPTH (m)| BEARING DIP
NORTHING approx 5377690 25 inbarrel ~65° 206 253.4° =58° 323 258° -52¢°
EASTING approx 378470 71 257° ~63° 236 253.4-° -57.5° 356 259° -51.%
R.L. approx 230 103 257° -61.5° 266 256° -54.5° 389 259° -51°
LENGTH {m) 451.4 164 256° ~58¢ 287 257° -52.,5°
HOLE CONDITION
SIZE- SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES HOLE CONDITIONS AFTER COMPLETION
Hole Size| Depth (m)| From To =} | % Lost From To (m) Condition Hole reamed in NQ from 105m to 200m
HW 3.0 0.0 4.4 61 175.0 181.2 Hole cave-in through fault PVC pipe inserted to 451.4m
HQ 30.0 19.4 37.4 26 zZohe, All casing recovered from hole
NQ 200.0 1032.4 109.4 15

BO 451.4 163.4 | 175.4 15
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INTERVAL ASSAY DATA (p.p.m}

From | To —hetres

DESCRIPTION

Bampid
No.

From

To (m)

6.0

24.9

6.8 6.8
24.9 118.1
32.5 7.6

to Smm thick. Weak to moderate pervasive chlorite

SCREE
Unconsclidated andesitic porphyritic lava scree,
boulders down slope from ridge to east.

ANDESITIC LAVA

Dark green medium grained porphyritic andesite.
Cream feldspar phenocrysts., Moderate to strongly
magnetic.

24.9-24.9m contact zone, deeply weathered orange
to brown, apparently sharp contact with under-
lying unit.

Alteration: Common chlorite-magnetite veins up

From 18.0m on increasing pervasive sericitic
alteration.
Mineralization: Disseminated pyrite throughout

Alteration: Strong pale green sericitic and

up to 1-2% locally. Fe/Mn oxides fracture fill
and staining common, some after sulphide veins.

FELSIC PYROCLASTICS

Cream and slightly pink medium grained felsic
pyroclastic. Feldspar and minor gquartz crystals
set in a fine grained vitric or ashy ground-
mass. Crude foliation at 60-70° to LCA with hard
pinkish patches set in imore strongly cleaved
ground-mass, suggest possible ignimbritic
texture. Rock relatively soft.

minor chloritic veinlets forming a stockwork.
Mcderate to strong pervasive sericite.
Mineralization: Common disseminated pyrite

throughout as medium grained crystals, up to 1%
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INTERVAL

From

To

IMetres

DESCRIPTION

ASSAY DATA {p.p.m)

Bamplel
No

From

To(m)

Cu

Pb

Zn

Ag

Au

32.5

44.0

53.7

44.0

53.7

65.7

11.5

12.0

DACITIC PYROCLASTICS

Pale green to grey, medium to coarse grained
feldspar-quartz pyroclastic. Minor possible
pinkish lithic clasts of felsic lava, diffuse
marginse set in fine grained vitric or ashy
ground-mass.

Alteration: Moderate to strong pervasive seric-
ite often as patches or diffuse stringers
amongst harder pinkish, siliceous patches.
Common quartz-carbonate veins, decreasing
down-hole. '
Mineralization: 32.5-37.6m moderate disseminated
pyrite with minor sphalerite and galena.

36.5m semi massive fine grained pyrite 25cm widg
related to fault structure.

Rest of section minor mineralization,

Structure: 32.5~37.6m broken core related to
strong fault structure at 37.3-37.6m, all

clay sericite rubble.

DACITIC LITHIC PYROCLASTICS

Dark grey and fawn relatively massive medium
to ccarse grained quartz-phyric lithic pyro-
clastic related to above sequence. Lithic
clasts are pink angular lava chips up to 3cm
in size.

Alteration: Strong irregular chlorite weins
ferming a stockwork, particularly down-hole.
Weak pervasive serxicite.

Mineralization: Very weak. Trace sphalerite

associated with chlorite vein.

EPICLASTIC SEQUENCE
Mixed grey shale (ashy) beds and cream coarser
grained tuffaceous sediments with possible

T535
T536

15
16

<5
10

455
400

<K.0.5
0.5

KO.01
<0.01
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INTERVAL :
ER DESCRIPTION ASSAY DATA (p.p.m)
From| To lMetres 'E‘»anmgld From | Toim} | m cu Pk Zn Ag Au
" influxes of quartz-phyric pyroclastics. Subtle
bedding locally evident eg. 58.7m at 75° to LCA |T388 | 53.7| 55.7 2.0 15 125 10.28%{ 0.5 0.02
but cften disrupted. Common torn up clasts T389 | 5.7 57.7| 2.0 10 320 J0.15%; 1.0 0.02
several cm in size of shale within coarser T390 | 57.7| 59.7| 2.0 10 45 10,24% 0.5 .01
clastic material. T3%1 | 59.7| 61.7] 2.0 15 105 |0.35%] 0.5 0.03
Alteration: Moderate pervasive sericite T392 | 61.7] 63.7] 2.0 25 115 |0.20% 0.5 0.02
throughout. Common thin chlorite veins. T393 | 63.7] 65.7} 2.0 30 60 |0.21%| 0.5 0.03
Mineralization: Variable, locally up to 2%
disseminated and vein sphalerite eg.59.4-60.6m
with minor pyrite and trace galena throughout.
Thin section: T531 at 59.7m
65,71 78.3|12.6 DACITIC PYROCLASTICS
Grey to pink medium to coarse grained guartz
phyric pyroclastic related to possible welded
ignimbrites up-hole.
Alteration: Strong chlorite veining-stockwork T537 | €5.7| €7.7] 2.0 20 40 580 KO.5 KO0.01
decreasing in intensity down hole from sediment-|T538 [ 67.7| 69.7| 2.0 15 20 |1250 k0.5 |<0.01
ary lens. Low angle guartz-chlorite veins with |T53969.7| 71.7; 2.0 15 10 215 KO.5 K0.01

some sulphide. 75.0-78.3 moderate to strong
sericite. '

Mineralization: Weakly mineralized apart from
minor sphalerite in chlorite-guartz veins.
Structure: 75.0-78.3m very broken core forming
rubble but neo clay pug zone.

78.3| 94.0] 15.7 DACITIC LITHIC PYROCLASTICS

Light grey to pink medium to coarse grained
gquartz-phyric pyroclastic, similar to above
sequence. Weak foliation evident at 55° to LCA.
Minor lithic chips of pinkish felsic lava up

to 2cm in size.

Alteration:Moderate irregqular chlorite veins,
weak pervasive sericite. Locally well developed
quartz-carbonate-chlorite veins up to 5mm thick
Mineralization: Generally unmineralized.
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INTERVAL ASSAY  DATA (p.p.m)
DESCRIPTION | o
Ne

From| To [Metres From | Totm)| m Cu Pb | Zn Ag Au

94,0}107.4)13.4 | DACITIC LITHIC PYROCLASTICS

Grey and cream quartz~phyric pyroclastics with
apparent grain-size contacts irregularly
developed. Common lithic clasts of felsic lava
and possible underformed pumice, and grey shale
up to 3cm in size.

Alteration: Moderate pervasive sericite locally
strong in fault zones. Moderate to weak chlorite : ;
veinlets, sub-stockwork.
Mineralization: Minor granular pyrite throughout.|T540 |105.4(107.4| 2.0 15 20 185 |<0.5 KO.01
Structure: Very brcoken core, possibly related to
faults eg. 94.9-95.2m.

107.4|136.8] 29.4 | DACITIC PYROCLASTICS

Grey occasionally fawn medium to coarse grained
guartz-phyric pyroclastics related to above
sequence. Minor lithic clasts.

Alteration: Weak to moderate pervasive sericite [r541 |107.4/109.4] 2.0 § 15 }15 145 {<0.5 K0.01
particularly in more broken rock intervals.
107.4-128.0m minor chlorite veinlets.
128.0-136.8m moderate chlorite-quartz-carbonate
veinlets, sub-stockwork. .
Mineralization: Minor disseminated pyrite.
Structure: Broken core intervals particularly
121.0-123.4m and 127.8-129,2m, possibly fault
related.

136.81163.4] 26.6 { DACITIC LITHIC PYROCLASTICS

Grey and fawn blotchy coarse grained lithic
pyroclastic. Appears toc be mass debris type
deposit. Upper contact possible fault zone 30cm
wide. Possible bed or clast of grey tuffaceous
sandstone 139.1-139.3m with bedding at 65° to
LCA. Qther clasts are irregular up to 1Ccm in sige
of grey shale, siltstone and prominent quartz-
phyric volcanic blocks similar in composition
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INTERVAL

From

To IMetres

DESCRIPTION

ASSAY DATA (p.p.m)

e

From

To (m)

Cu

Pb

zn

Ag

Au

163.4

170.5

170. 5

175.(

7.1

and texture to dacitic units.
Alteration: Weak to moderate sericite and
scattered chlorite patches. Minor guartz-

carbonate~chlorite veins.

Mineralization: Generally very minor disseminat-
ed pyrite,156.0-163.4m minor sphalerite veins
up to 2mm thick at low angle to LCA. Scattered
blebs of sphalerite and pyrite decreasing down-
hole, some possible lithic sulphide clasts,

BLACK SHALE

Black shale with grey tuffaceous sandstone
interbeds. Core quite broken but some bedding
preserved at approximately 60° to LCA. Possible
remnant cross bedding evident. Shales are
moderately graphitic.

Alteration: pPervasive sericite. Major quartz-
carbonate veins up to 1.5m thick related to
fanlts (?). '

Mineralization: Common vein and disseminated

pyrite and possible minor sphalerite in shales.
Major quartz veins appear barren.

Structure: Zones cf broken rubbly core,particul-
arly adjacent to major gquartz veins.

FELSIC PYROCLASTIC

Grey medium grained uniform felsic pyroclastic.
Relatively structureless massive unit.
Alteraticn: Weak pervasive chlorite, minor
quartz-~carbonate~chlorite veins.
Mineralization: Minor sphalerite veins and
disseminated blebs.

Structure: Upper and lower contact zones very
broken core,related to fault structures (?).

T394
[T395
T396

T542
1543
T544

i63.4
165.4
167.4

169.4
171.4
173.4

165.
167.
169,

i71.
173.
175.

4
4
4

[N I R )
O C O

[SOR SR N

oo o

15
15
30

i5
10
i5

15
25
35

<5
55
120

60
110
0.16%

115
500
325

- O C
O U

0.5
<0.5
0.5

0.01
0.02
0.02

<0.01
<C.01
<0.0%
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INTERVAL : ASSAY DATA (p.p.m)
DESCRIPTION T

From| To [Metres ﬁ‘op From | TOiml | Cu Pb | Zn Ag | Au
175.0 181.% 6.2 MAJOR FAULT ZONE

Major quartz wvein with upper margin 25cm thick T545 1175.4|177.41 2.0 20 5 35 <0.5<0.01

clay pug zone. Some remnant breccia within the T546 [177.4(179.4(2.0 20 €5 45 <0.514€0.01

vein with chlorite-sericite-carbonate fill T547 1179.41181.4] 2.0 45 235 1545 |<0.51<0.01

containing minor pyrite and sphalerite.
175.0-175.3m estimate 5-10% pyrite-sphalerite
crackle breccia fill.

181.2]206.4| 25.2 ] BLACK SHALE SEQUENCE

Predominantly black and dark grey shales with
miner intervals of light grey tuffaceous
sandstones. Bedding not well developed, some

eg.195.8m, at 70° to LCA. Upper contact faulted | T397(189.2{191.2/ 2.0 15 25 3751 0.5 [0.02
with adjacent tuffaceous sandstone unit over T388(191.21193.2 2.0 40 100 [ 0.14% 1.0 {0.03
1.5m before main shales. Shales weakly graphitic.] T399]193.21195.2 2.0 30 35 [ 0.149 1.0 |0.02
Alteration: Abundant irreqular veins quartz- T4001195.21197.21 2.0 40 235 10.239 2.0 {0.02
carbonate and minor chlorite forming sub- T513|197.2|199.2 2.¢C 25 535 10,164 2.0 {0.03
stockwork mostly 1-3mm thick, some recrystalliz- | T514(3199.2{201.2} 2.0 20 60 | 190 1.0 10.02
ed and up to 2cm thick. Patches of quartz- T5151201.21203.21 2.0 45 970 1 0.419 3.0 10.02
carbonate breccia f£ill. T516(203.2|205.2 2.0 30 |0.12% 0.40% 2.5 [0.02
Mineralizaticn: Weak to moderate vein pyrite T517|205.2(206.4] 1.2 10 10.23% 370 | 2.5 KD.OOGS

with minor sphalerite especially concentrated
in quartz-veins 181.2-182.5m common granular
pyrite with minor sphalerite and galena (?).
Thin Section: T532 at 194.6m

NB 181.9-189.2m core out of order - tray dropped.

206.4240.4| 34.0{ MASSIVE FELSIC PYROCLASTICS

Grey medium to coarse grained uniform massive
pyroclastics. Rock is hard, structureless
almost crystalline with no prominent guarte
crystals.

Alteration:Very weak pervasive sericite only,
minor scattered gquartz-carbonate veins.
Mineralization: Very minor disseminated pyrite
206.4-212.5m rare sphalerite in guartz veins.
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INTERVAL ' ASSAY DATA (p.p.m}
DESCRIPTION

From ] To hetros Sagaopid From | To(m) m fCu Pb Zn | Ag Au

240.4| 249.4 8.8}F MIXED EPICLASTIC SEQUENCE
Predominantly dark grey and khaki shales and
pelitic ash with minor coarser epiclastic

detritus. Both contacts are indistinct almost T518 | 243.21245.2) 2.0 5 75 135 0.510.01
gradational with enclosing massive pyroclastics {7519 | 245.2 247.2 2.0 1C 10 180 0.5 g0.01
suggesting a genetic relationship - perhaps T520 1247.2 249.21 2.0 | 10 15 | 410 | 1.0} 0.02

pyroclastic ash deposits. Bedding best developed
in main shale lens 247.1-248.6m at 60-70° to
LCA, some 40° to LCA. The pelitic ash units are
quite massive and structureless.
Alteraticon:Generally weakly altered.
240.4-241.6m moderate chlorite veining. Rest

of core scattered and mcderate quartz.-carbcnate
with minor chlorite veins.

Mineralization: Minor vein and disseminated
granular pyrite. Weak magnetite in chlorite
veins.

249.2 311.1

62.0} MASSIVE FELSIC PYROCLASTICS

TLight grey medium to coarse grained uniform
massive pyroclastics. Hard structureless

massive sequence similar to main unit up-hole.
Minor zones of apparent bleached rock particular
ly down-hole. No prominent quartz crystals.
Alteration: Very weak pervasive chlerite-
sericite, weakly magnetic. Minor quartz-
carbonate veins. Bleached zones appeay silicifie
especially from 298.6-302.4m.

Mineralization: Rare pyrite grains.

Thin Section: T533 at 292.3m.

T
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INTERVAL ASSAY DATA (p.p.m)
DESCRIPTION

From]| To lMetres sa{‘"op'd From | Toim) Cu Pb | Zn Ag Au

311.2]318.70 6.8 FELSIC PYROCLASTICS

Light grey coarse grained felsic pyroclastic,
probable contact zone of above sequence. _
Sub-porphyritic texture with unaltered feldspar
phenocrysts up to 6émm long. Fairly even
‘structureless fabric.

Alteration: Weak pervasive chlorite. Patches

of pale slightly silicified detextured rock.
Mineralization: Rare disseminated pyrite.

318.01328.4 10.4 MIXED EPICLASTICS

Mixed sequence of grey shales and tuffaceous
siltstones with ccarser clastic (possible prim-—
ary pyroclastic) lenses disrupting finer
sediments. Bedding developed in main shale
(pelitic ash) unit 326.2-327.6m at 75° to LCA.
Clasts of shale within coarser unit but
ambiguous facings.

Alteration: Overall weak pervasive sericite.
Mineralization: Virtually unmineralized.

328.4349.3 20.9 DACITIC LITHIC PYROCLASTICS
Light grey medium becoming coarse grained lithig¢
quartz-phyric pyroclastic. Lithic clasts quite
common from 339m on include grey shale, silt-
stone, cream felsic lava and possible undeform-
ed pumice up to 5cm sub-angular, give mass
debris flow appearance. No foliation evident.
Alteration: Overall only weak pervasive
sericite, Minor chlorite-sericite veinlets.
Mineralization: Virtually unmineralized.
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INTERVAL
DESCRIPTION ASSAY DATA {(p.p.m})
From| To [Metres 'B"’,,'}‘g‘d From [Tow) | m Jcu !Pb | 2n |[Ag |[au

349.3{352.9 3.2{ EPICLASTIC LENS

Bedded dark grey shale, pale green-grey tuffac-
ecus siltstone and coarse buff coloured epicla-
stics. Bedding well developed varying from 65° tg¢
90° to LCA. Minor intraformational brecciation
and disruption of finer units. Graded bedding and
scour structures suggest younging down-hole
(west facing sequence).

Alteration: Moderate pervasive sericite.
Scattered quartz-carbonate veins. T521 | 349.4 350.
Mineralization: Moderate sphalerite veins. T522 | 350.9 352.4
Minor granular pyrite throughout.

IThY

50 1054 290
45 12531450

0 [<£0.0]
.0 0.01

woin

e
e

352.3] 376.9 24.5] DACITIC PYROCLASTICS

Light grey medium grained uniform gquartz-phyric
pyroclastics. Minor lithic clasts. Blotchy
appearance may be due to weak alteration patches
Alteration: Generally weak. Minor quartz-
carbonate-chleorite veins up to lom thick
increasing down-hole.

Mineralization: Virtually unmineralized.

376.9 388.7 11.9] MIXED EPICLASTIC SEQUENCE

Grey shale lenses and disrupted clasts within
light grey to fawn tuffaceous sandstones and
possible primary quartz-phyric pyroclastics
related to above sequence. Commen disruption
of finer units as clasts within coarser units,
usually sub-angular up to 5cm in size, although
black shale lens 387.6-387.8m may be large
clast. Most bedding disrupted, some at 70° to
LCA.

Alteration:Moderate pervasive sericite,particul-
arly within coarser units. Minor guartz-chlorite
veins.

Mineralization: Relatively minor disseminated
Dyt L]
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ANTERVAL ' ASSAY DATA (p.p.m)
DESCRIPTION

From| Yo IMetru '.‘:aﬁ':opld From Towm) [ m "Cu Ph | Zn Ag Au

388.7|393.3 4.6 BLACK SHALE

Relatively massive black shale lens with minor
grey tuffaceous sandstone interbeds. Shales
not very graphitic. Bedding poorly developed. IT523 1389.04 391.4
Contacts between shales and coarser clastics 7524 [391.0f393.(
mostly irregular. :
Alteration: Abundant thin quartz-carbonate
veinlets mostly sub~parallel to bedding. . -
Mineralization: Minor vein and disseminated
pyrite.

<0.01
<0.01

10 10 60
15 15 65

[S2 ]
oo

o
L]

393.3;1397.8 4.5 MIXED EPICLASTIC SEQUENCE

Light grey fine to coarse grained tuffaceocus
siltstones and sandstones. Variable bedding :
between 70° and 80° to LCA. Some disruption by |[T525 {393.0}395.4 2.0 10 5 S0 1.0 0. 24
coarser clastic units which carry guartz
crystals up to 7mm in size.

Alteration: Moderate patchy pervasive sericite.
Some weak silicification. Minor quartz-
carbonate veins.

Mineralization: Minor pyrite veins

397.8|413.2 15.4 DACITIC PYROCLASTICS

Grey to buff and pale green coarse grained
massive, quartz-phyric pyroclastic. Quarts
crystals common up to 7mm in size. Weak
foliation especially down-hole with diffuse T548 [404.01406.0
dark streaks (relict fiammé). T549 |406.0/408.0
411.0-413.2m scattered lithic clasts of dark
shale fragments.

Alteration: Generally weak, some zones of
diffuse pervasive sericite especially higher
up~hole. Minor quartz veins.

Mineralization: Virtually unminerziized.

15 5 55 ko.5 [<0.01
15 10 75 ko.s ko.o1

NI o
[T ]
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INTERVAL

From

To Eﬂetres

DESCRIPTION

ASSAY DATA (p.p-m)}

Sanmopld From | TO(m)

Cu

Pk

Zn

Ag

Au

413.2

419.6

419.8

451.4

6.6 | BLACK SHALE

Relatively massive black sgshale interbedded with
grey~green tuffaceous sandstones. Shales weakly
graphitic but not well bedded. Lower contact
sharp at 70° to LCA. Coarser clastic rocks T5261412.871414.9
appear very similar to dacitic pyroclastics. T527{414.8]41¢6.8
Alteration: Moderate pervasive sericite in 7528 }416.8{418.5
¢ccarser units. Abundant quartz-~carbonate veins, T5291418.8]419.8
sub~stockwork and breccia £ill.
Mineralization: Common pyrite associated with

31.8¢§ DACITIC LITHIC PYROCLASTICS

quartz-carbonate veins also disseminated. QOverall
2-5% pyrite locally up to 10% with minor
sphalerite. ’

Lignt grey to green, blotchy, medium to coarse
grained quartz-phyric, lithic pyroclastics,
similar to inferred mass debris deposit up
heole. Lithic clasts are predominantly cream
felsic volcanics and possible undeformed pumice
sub-angular, up to 5cm in size and decrease

in guantity down hole.

Alteration:

Mineralization:

Thin Section: T534 at 427.0m.

END OF HOLE

Generally weak pervasive sericite. T550 [440.0|442.0
Minor carbonate-quartz veins. 17551 {442.0(444.0
Virtually unmineralized. TH552 |444.0(446.0
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GETTY OIL DEVELOPMENT COMPANY LTD. P
PROSPECT: CUTTY SARK DIAMOND DRILL CORE RECOVERY DATA HOLE No. CSl.  Page 12.

DRILL INTERVAL [CORE RECEIVED| DRILL INTERVAL |CORE RECEIVED| DRILL INTERVAL |CORE RECEIVEDI DRILL INTERVAL [CORE RECEIVED
From To Metres | Metres % From To Metres | Metres % From To Metres | Metres % From To Metres | Metres Yo

0 4.4{ 4.4 1.7 39 97.4 | 100.4} 3.0 2.8 93 (187.4 {190.4| 3.0 |TRAY DROPPED | 280.4} 283.4| 3.0 3.1 | 103

4.4 7.4y 3.0 2.9 97 |100.4| 103.4{ 3.0 3.1 | 103 ]190.4 {193.4{ 3.0 | 3.0 |100 283.4| 286.4| 3.0 | 3.0 | 100
-7.41 10.41 3.0 ] 3.3 110 }103.41 105.0] 1.6 | 1.4 88 |193.4 | 196.4] 3.0 3.0 {100 286.4} 289.4] 3.0 3.0 | 100
10.4§ 16.4] 6.0 | 5.9 98 |105.01 106.4] 1.4 1.2 86 |196.4 1199.4] 3.0 | 2.7 90 289.4| 292.4{ 3.0 3.1 | 103
16.4 | 19.4| 3.0{ 2.8 93 |106.4 | 109.4} 3.0 2.5 83 ]199.4 | 202.4) 3.0 | 3.2 |107 292.4| 295.4f 3.0 | 3.0 | 100
19.4 ] 22.40 3.0 ] 2.7 90 |[109.4 112.4] 3.0 2.8 93 |202.4{205.4] 3.0 | 3.0 |100 295.4| 298.4| 3.0 | 3.0 | 100
22.41 25.4f 3.0] 2.1 70 |112.4] 115.4] 3.0 3.0 | 100 |205.41208.4) 3.0 | 2.9 97 298.4| 301.4| 3.0 | 3.0 | 100
25,41 28.4| 3.01 2.5 83 |}115.4 118.4] 3.0 2.9 97 |208.4 }211.4] 3.0 | 2.8 93 301.4| 304.4} 3.0 | 3.1 | 103
28.4 1 31.4} 3.01{ 2.6 87 |118.4 1 121.4{ 3.0 2.9 97 1211.4 {214.4] 3.0 } 3.1 |103 304.4| 307.4] 3.0 3.0 } 100
31.4| 34.4| 3.0 1.9 63 |121.41 124.4] 3.0 2.6 87 |214.4|217.4] 3.0 | 3.0 |100 307.4| 310.4] 3.0 | 3.0 | 100
34.4} 37.4| 3.01 2.7 90 |124.4{127.4| 3.0 3.0 {100 |217.4|220.4] 3.0 { 3.0 |100 310.41 313.4] 3.0 { 3.0 | 100
37.4 | 40.4] 3.0 | 2.8 93 }127.41] 130.4| 3.0 2.6 87 §220.4 | 223.4] 3.0 3.0 {100 313.4| 316.4| 3.0 3.0 | 100
40.4 | 43.4| 3.0 | 3.1 103 [130.4 ] 133.4] 3.0 3.0 | 100 {223.4|226.4} 3.0 | 3.0 |100 316.4] 319.4{ 3.0 | 3.0 | 100
43.4 | 46.4] 3.0 ] 3.0 100 }133.41 136.4] 3.0 3.1 103 1226.4 | 229.4} 3.0 3.0 100 319.4] 322.4] 3.0 3.1 | 103
46.4 | 49.47 3.0 ] 3.0 100 §136.44 139.4] 3.0 2.9 97 [229.4 | 232.4} 3.0 3.1 103 322.41 325.4{ 3.0 3.0 | 100
49.4| 52.4} 3.0 3.1 103 }139.4 | 142.4] 3.0 3.1 |103 |232.4(235.4f 3.0 | 3.1 {103 325.41 328.4] 3.0 | 3.0 | 10i
52.4| 55.41 3.0 2.8 93 |142.41{ 145.4] 3.0 3.0 | 100 ]235.4 | 238.4} 3.0 3.0 {100 328.4] 331.4] 3.0 3.0 | 100
55.4 | 58.4| 3.0} 2.6 87 |145.41 148.4| 3.0 3.1 | 103 {238.4 | 241.4f 3.0 | 3.0 1} 100 331.4( 334.4f 3.0 | 3.0 | 100
58.4{ 61.4] 3.0 2.9 97 {148.41 151.4| 3.0 2.9 97 |241.4 | 244.4| 3.0 | 3.0 }100 334.4| 337.4] 3.0 | 3.1 | 103
61.41 64.4| 3.0 | 2.8 93 §151.4 154.4] 3.0 3.2 107 {244.4 | 247.4| 3.0 3.0 100 337.4| 340.4] 3.0 3.0 | 100
64.4| 67.4] 3.0 2.9 97 {154.4| 157.4| 3.0 3.0 | 100 {247.4 | 250.4| 3.0 3.0 {100 340.4| 343.4; 3.0 3.0 | 100
67.4| 70.4| 3.0{ 2.9 97 |157.4| 160.4| 3.0 | 2.7 90 |250.4 | 253.4| 3.0 | 3.0 {100 | 343.4| 346.4{ 3.0 | 3.0 | 100
70.4 | 73.4{ 3.0 ] 3.0 | 100 ]160.4] 163.4| 3.0 3.0 | 100 }253.4|256.4] 3.0 | 3.0 ]100 346.4| 349.4f 3.0 | 3.0 | 100
73.4 76.4] 3.0 14 2.4 80 | 163.4] 166.4| 3.0 2.6 87 |256.4 | 259.4| 3.0 | 3.1 {103 | 349.4| 352.4{ 3.0 | 3.0 100
76.4 1 79.4] 3.0 2.8 93 1166.4] 169.4| 3.0 2.7 90 |259.4 | 262.4} 3.0 | 3.1 |103 352.4| 355.4f 3.0 | 3.0 | 100
79.4 1 82.41 3.0 3.1 103 }169.41} 172.4{ 3.0 2.4 80 |263.4 1 265.4} 3.0 | 2.8 93 355.4| 358.4f 3.0 | 3.0 | 100
82.4] 85.4| 3.0} 2.9 97 §172.4] 175.4] 3.0 2.5 83 |265.4 | 268.4f 3.0 | 3.2 |107 358.4] 361.4f 3.0 | 3.0 | 100
85.4] 88.4] 3.0 2.9 97 |175.4}178.4] 3.0 2.9 97 1268.4 | 271.4| 3.0 | 2.9 | 97 | 361.4| 364.4] 3.0 | 2.9 | 97
88.4| 91.4{ 3.01{ 3.0 100 §178.4] 181.4] 3.0 2.3 77 1271.4 | 274.4} 3.0 | 3.0 {100 364.4| 367.4) 3.0 | 3.1 | 103
91.4 7 94.4{ 3.0 2.8 93 {1R1.41184.4} 3.0 | TRay DROPPED{274.4 | 277.4| 3.0 3.1 {103 367.4| 370.4} 3.0 3.0 { 100
94.4| 97.4} 3.0 2.6 g7 |184.41187.4| 3.0 |TRAY DROPPED{277.4 | 280.4} 3.0 | 3.0 |100 370.4| 373.4 3.0 | 3.0 | 100
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GETTY OIL DEVELOPMENT COMPANY LTD. %:‘
PROSPECT : CUTTY SARK DIAMOND DR"_L CORE RECOVERY DATA HOLE No‘CSl p%%m_
DRILL [INTERVAL CORE RECEIVED| ODRILL INTERVAL ICORE RECEIVED DRILL INTERVAL CORE RECEIVEEJ DRILL INTERVAL iCORE RECEIVED
From To | Metres | Metres % From To |Metres | Metres % From To Metres | Metres | % From Yo |Metres| Metres| %
373.4 } 376.4 3.0 3.0 100
376.4 1 379.4 3.0 2.9 97
379.4 1382.4] 3.0 3.0 | 100
382.4 1385.4 3.0 3.0 ] 100
385.4 | 388.4 3.0 3.0 100
388.4 | 391.4 3.0 3.1 103
391.4 | 3%4.4] 3.0 3.0 | 100
394.4 | 397.4 3.0 3.0 100
397.4 1400.4| 3.0 3.0 | 100
400.4 |403.4 3.0 2.9 97
403.4 1 406.4 3.0 3.1 103
406.4 {409.41 3.0 3.0 | 109
400.4 |1412.4 3.0 2.9 97
412.4 | 415.4 3.0 3.0 100
415.4 j418.4 | 3.0 3.1 ] 103
418.4 1421.4] 3.0 3.0 | 100
421.4 | 424.4 3.0 3.0 100
424.4 |427.41 3.0 3.0 | 100
427.4 1430.4 3.0 3.0 100
430.4 1 433.4 3.0 3.0 100
433.4 | 436.4 3.0 3.1 103
436.4 | 439.41 3.0 3.0 { 100
439.,4 | 442.4 3.0 3.0 100
442.4 1445.41 3.0 3.0 | 100
445.4 1448.41 3.0 3.0 | 100
448.4 [451.41 3.0 3.0 | 100
E.O.H.
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GETTY OIL DEVELOPMENT COMPANY LTD. )
DIAMOND DRILL CORE RECORD HOLE No. o
Rosebe
PROJECT | poe 0 OBJECTIVE RESULT COMMENCED | 12.3.84
Murchison |Test conductive stockwork, over stronger | 7/m quartz-carbonate-? fluorite stockwork
PROSPECT River Maxmin anomaly 50m north (on the edge in pyritic black slates, as for MRI. COMPLETED | 15.3.84
DESIGNED BY| I.McNaught of Lake Rosebery) of the intersection in Ancmalous Au and As not confined to LOGGED BY | I.McNaught
MR1. stockwork.
SIGNIFICANT GEOLOGY SIGNIFICANT ASSAYS (p.pm)
54.5 - 61.1 Intense quartz-carbonate-? fluorite stockwork From, To iletmd Cu } Pb [7n |As Au Comments
in black shale. Weak pyrite content and strong 50.0162.9 | 12.9]239 {148 | 174 D.25%|0.31 lin and above stockwork.
silicification present. : g
The silver content is low. 50.0(54.5] 4.51582 | 82 93 D.55%]0.44 |above stockwork.
54.5162.9 | 6.6| 67 1234 | 265 P.11%)0.27 lin stockwork.
51.3153.04 1.5{385 | 90 90 11.10%]0.70 Iminor sulphide veining.
83.9 - 85.5 Tﬁn gismoPyriiggﬁ;tEﬂﬁrrhotiteészrlrllalerite 83.8186.2 § 2.4] 50 |670 |0.38%].20%}0.48 |[from l4cm of sulphide
chlorite veins, ing - . s
width. The silver contedt is low.. sample veining
LOCATION SURVEY DATA (AMG)
GRID AMG DEPTH (m)} BEARING DiP DEPTH (m){ BEARING DIP IDEPTH (m)] BEARING DIP DEPTH (m)] BEARING DIP
NORTHING 5375226mN 0 | 090° -60°
EASTING 38497 2nE 51 08B.5° | -57°
RL. approx. | 160.5m 120 088.5° | -48.5°
LENGTH (m) 122.0m
HOLE CONDITION
SIZE SIGNIFICANT CORE LOSS POOR GROUND CONDITION ZONES HOLE CONDITIONS AFTER COMPLETION
Hole Size| Depth tmi| From To (m} % Lost From Yo ) Condition 12 metres HQ casing at 12 - 24.0m
" : 122m of 40mm PVC placed.
24.0 0 24.0 Ppercussich 62.4 65, P
Haygnex it 22 broken core Collar cased with 125mm PVC to 6.
NQ 38.5 63.3 64.7 24
BQ 122.0




GETTY @@L DEVELOPMENT COMI@NY LTD.

062059

<
' '\
PROSPECT : MURCHISON RIVER DRILL CORE LOG & ASSAY DATA HOLE No. M2 Pacqu)l.
INTERVAL DESCRIPTION ASSAY DATA (p.p.m)
From| To |[Metres E’aﬁ’o‘?u From | Totm) |[Rec%] cu | Pb | Zn |Ag |Fe |as |sn |Au
0 4.5 4.5] SCREE
Glacial scree, boulders and micaceous blue clays/ Sep last] page]for Boron Rhalysds
weakly garnetiferous - probable Precambrian
source.
4.5] 64.9 60.4 ] BLACK SHALE
Pyritic laminated black shale with conformalble
thin ( €10mm) gquartz veins. Significant quartz
veins 30.2-30.25m, 33.0-33.3m, 33,5-33.55,
33.6~33.8m, 34.9-35,05m.
Gradual build up in freguence of quartz-
carbonate veins to 54.5m and sharp cut off
below 61.1.
54.5-61.1 - intense guartz-carbonate-~?fluorite
veining-stockwork, replacing +60% of the host. 1283 |[24.0 1 26.0 | 100 g5 155 505 1.0 4.05% 10 X
CBA: 50° throughout. 1284 |26.0 | 28.0§ 100 80 80 260 (0.5 3.809 23 X
Mineralization: mincr disseminated and 1285 |28.0 | 30.0| 100 75 115 225 1.0 3.80 22 X
syngenetic pyrite in veins and bands - overall i286 |30.0 { 32,01} 100 70G 110 175 10.5 4,15 42 X
< 3% pyrite. 1287 }32.0 §33.0] 100 75 85 210 1.0 4.75 45 X
Faulting: 33.0m (quartz) 52.3-52.9m {pug + loss) {1288 |33.0 | 33.6| 100 30 130 390 0.5 2.90 44 X
Alteration: minor graphite on joints. 1289 |33.6 | 34.9] 100 70 190 480 |1.0 4.10 21 X
Quartz-carbonate ? fluorite stockwork silicified|1290 [34.9 |35.4| 100 § 80 |[105 ] 255 1.0 |4.159 80 X
1291 |35.4 | 37.41 100 70 90 195 (0.5 3.90 10 X
1292 |37.4 | 38.5{ 100 | 70 75 195 |0.5 4.25 55 X
1293 |38.5}40.5] 100 60 75 190 (0.5 4.70 65 X
1294 140.5}42.5] 100 35 65 110 (1.0 5.45 55 X
1295 |42.5}143.9] 100 25 60 65 [0.5 4.90 66 0.02
1125 }43.9145.9| 100 20 50 110 b4 - X 239 §10.03
1126 |45.9 | 47.9} 100 65 55 135 X - X 9 e
1127 147.9 |} 50.0] 100 }300 40 105 b - 700 37 [0.04
1081 | 50.0( 51.5[] 100 {310 55 80 (1.0 7.5%10.47% 90 [ 0.25
1082 §51.5 | 53.0} 100 |385 Qo S0¢ | 2.5 5.3%11.10%) 170 | 0.70
1083 {53.0 | 54.5} 100 1050 | 100 110 |2.5 2.3% ¢ 800 290 | 0.37
1674 [ 54.5 ] 55.5¢ 100 80 50 85 |0.5 5.8% X 130 | 0.13
1075 155.5}156.5} 100 85 200 205 {2.0 [2.0%;0.34%] 400 | 0.60
1076 }56.5 ] 57.3) 160 25 90 75 0.5 6.4% X 170 { 0.20
1077 }57.3158,3] 100 30 345 180 (1.5 8.9% |0.20% 90 | 0.30




GETTY OB DEVELOPMENT COMPENY LTD.

062060
PROSPECT : MURCHISON RIVER DR"—L CORE LOG & ASSAY DATA HOLE No. MR2 p@;\ 5
INTERVAL ASSAY DATA (p.p.m) @
DESCRIPTION ks
From| To [Metres ,f,“o‘fu From | Totm) {Rec%| cu |Pb !l 2zn | Ag | Fe | As | sn | Au
1078 |58.3]59.31] 100 251 240 150 1.0 7.1%} 800 75 1 0.19
1079 [59.3{60.2] 100 25| 115 95 {0.5 6.2%| 500 90 | 0.17
1080 {60.2( 61.1] 100 40 75 90 { 0.5 7.1%}0.10%] 130} 0.28
1084 {61.1}62.9{ 100 90| 260 520 | 2.5 j11.5%] X 90 | 0.10
1128 162.9 ) 64.9 70 8571320 | 915 - X - X
64.9 | 86.2121.3 TUFFACEOQUS SHALE
Medium grained grey tuffaceous shale with
graded contacts above and below. Quartz—éhlorite 1263 (64,9 66.9) 100 25} 185 385 | 0.5 [1.75% 26 X
~carbonate veins at 79.3-79.4 (2 x 30mm) 1264 |66.9 ]| 68.9¢ 100 30p 50 85 | X 1.80%; 22 X
CBA: 70° throughout. 1265 168.9 | 70.9( 100 30 75 65 | 0.5 11.85% 34 X
Mineralization: Sulphide wveins at 83.9m (50mm); 1266 | 70.9] 72.9} 100 25 50 65 { X 1.25% 20 X
84.6m (60mm}); 85.5 (30mm) - as arsenopyrite, 1267 | 72.9 1 74.9¢ 100 15 45 70 | X 8450 27 X
-pyrite-pyrrhotite-sphalerite~chlorite. 1268 |1 74.9 | 76.9| 100 30 55| 100 | X 1.60% 54 X
Faulting: 83.2m (intact pug). 1269 [ 76.9 | 78.9( 100 201 90 75 | 1.0 {1.25%| 100 X
Alteration: weak sericite, with intense sericite|1270 (78.91} 79.9| 100 203 125 | 315 | 0.5 !1.30% 38 X
82.2m-82.8m 1271 | 79.9} 82.1| 100 201 225 | 510 [ 1.0 |1.10% 4 X
1272 1 82.1 82.8( 100 35} 265 | 35 {1 1.0 12.00% 9 X
1129 82,8 83.8| 100 3571 135 175§ X - X 12 X
1130 [ 83.8 | 84.8] 100 45| 650 {0.59%] X - 1.30% 39| 0.54
1131 | 84.8 | 86.2{ 100 50| 680 |0.23%| X - 1.1% 311 0.43
86.2105.9]19.3 BLACK TO GREY SHALE :
Black shale with gradually increasing down-hole
component of tuffaceous material, as a clastic |1132]86.2| 87.2} 100] 245] 260 |620 {4.5 - 100 771 0.03
component in grey-black shale and inter- 11331} 87.2{ 88.8] 100 465§ 210 1395 X - 400 50| 0.03
laminated - interbedded grey tuffaceous shale 1134 | 88.8| 89.5] 100 450| 135 ]200 5.0 - 100 196 0.0z
and black shale. Coarse grained tuffaceous 1135 ]| 83.5{ 90.3| 100 175 75 {105 X - 100 241 0.04
volcwacke at 102.8-104.1m, 104.9-105.7m. The 1136 | 90.3) 91.3{ 100} 365] 105 {285 X - 100 411 0.02
unit fines down-~hole. - Random minor thin 1296 f 91.3}1 93.3] 100 901300 L750 3.0 |5.6% 84 X
quartz veins present. 1297 ] 93.3] 95.31 100 95| 270 | 765 | 1.5 5.7%} 600 0.03
CBA: 70° overall, although locally contorted 12881 95.3] 97.31 100 125 85| 175 [ 2.0 5.5%| 1300 0.01
(soft sediment slumping). 12991 97.3]| 98.6| 100] 105{ 215 | 460 [ 2.0 [5.85% x X
Mineralization: Very fine grained massive 13001 ©B.6[100.5] 100 95( 235 | 560 | 1.0 }4.3% % X
syngenetic pyrite 88.9-92.2m; 10mm pyrite- 1301 100.5)|102.8{ 100 110| 835 {2250 | 2.5 t4.55% 200 X
pyrrhotite vein 98.5m. Minor disseminated 13021102.8)104.9% 100 45 70 | 125 | 1.0 [2.8% 200 X
pyrite in guartz veins 103.4-104.3m. 1303 {104.9]105.9 100 20 40 | 100 |'o.5 [1.75% X X
Alteration: weak sericite. ‘




GETTY (8. DEVELOPMENT COMA@NY LTD. -
| 062061 -
PROSPECT : MURCHISON RIVER DRILL CORE LOG & ASSAY DATA HOLE No. Mr2 %PageB.
INTERVAL ASSAY DATA (p. ) «
DESCRIPTION - p-p.m
From| To [Metres PR From | Yowm [Rec%| ca | b | zn | Ag [Fe |as {sn | Au
105.9{117.0(11.1 | TUFFACEQUS ARENITE TO SHALE 1304 105.9(107.91100C 10 35 90 0.5 j1.65%] X X
Medium-fine grained massive grey tuffaceous 1305 1107.91109.2{ 100 15 25 55 X 1.70%} 200 X
arenite to grey tuffaceocus shale. Quartz- 1306 §109,94111.0}100C 10 20 50 0.5 [1.85%] X X
carbonate-chlorite veins: 111.0-111.1m (8cm,lcm)} 1307 111.0[112.3]100 i5 20 50 1.5 12.00%) X X
111.9-112.3m (5cm, 2 x lcm). 1308 |112.31114.3]100 10 25 50 0.5 f1.70%] X X
CBA: 70° overall. 1309 [114.3{115.7| 100 15 20 40 1.0 |1.65%] X X
Mineralization: Barren 1310 [115.7]117.0] 85 30 15 30 0.5 |1.45%] X X
Alteration: weak sericite
117.01117.9} 0.9 TUFFACEQUS ARENITE TO BLACK SHALE
Zone of grey fine grained tuffaceous arenite
grading down-hole to black shale.
Faults at 117.0 (loss); 117.5 (pug + shattered 1311 |{117.01117.9| 90 105 65 [ 165 0.5 [4.05%] 200 X
core) . Core broken throughout along cleavage.Nd
quartz veins, trace disseminated pyrite.
.Weak sericite in tuffaceous section.
117.9{119.5} 1.6 TUFFACECQCUS SHALE
Fine grained grey tuffaceous shale broken 1312 |117.9119.5] 75 25 20 170 1.0 [1.60% X X
throughout aleong cleavageé,except 119.2-119.5m.
Faulting: 118.8 (minor pug)
CBA: 70-80° ? cleavage.
Mineralization: Barren
Alteration: moderate sericitization
119.54122.0} 2.5 BLACK SHALE
EOH Black shale with fine grained tuffacecus shale
laminae and beds to 10cm with graded, down-hole ] 13131119.5}120.9] 100 a5 75 { 235 0.5 ]4.258 X X
fining contacts. Quartz veins throughout, 1314 |120.9(122.0| 100 95 240 Y 10501 1.5 {5.309 600 X
carrying minor sulphides at 119.7m, B8mm lens EQH
with trace pyrite; 120.1m, S5mm vein and minor
pyrrhotite; 120.3m, Smm vein + minor pyrrhotite;
120.8, 5mm vein + minor pyrrhotite; 121.2, 3 x
Smm vein + minor pyrrhotite; 121.5m, 8mm gquartz- X | Beloy deteftion jlevel]
carbonate lens, barren. - Elemgnt nof anallysed,
CBA: 70°
Alteration: weak sericite in tuffaceous zone.
DETECTION LEVEL 5 5 5 0.5 S0 1100 3 |o.008
ANALABS - BURNIE AAS AAS AAS [ AAS AAS [AAS XRF {F.A.
METHOD 103 103 103 1103 103 (103 402 1309
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PROSPECT : MURCHISON RIVER DRILL CORE LOG & ASSAY DATA HOLE No. mr2 **Page 4.
INTERVAL La ASSAY DATA (p.p-m.}
DESCRIPTION : :

From| To [Metres ' ,TOPH From | Totm) |[Rec%| B
1081 50.01 51.H3 100 655
1082 | 51.5| 53.d 100 | 271
1083 53.0{ 54.5 100 393
1074 54.5] 55.83 100 260
1075 | 55.5] 56.% 100 | 453
1076 | 56.5 57.3 100 | 511
1077 57.3} 58.3 100 798
1078 | 58.3] 59.3 100 | 410
1079 59.3] 60.2 100 292
1080 | 60.2| 61.1 100 | 505
1084 61.1 62.9 100 555
DETECTION LEVEL 10
ANALABS - BURNIE Icp

METHOD 203
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GETTY OB DEVELOPMENT COMPENY LTD. (69063 "

(o)

DRILL [INTERVAL ICORE RECEIVED DRILL INTERVAL CORE RECEIVED DRILL INTERVAL RECEIVE DRILL INTERVAL ORE RECEIVED
From To | Metres | Metres % From To Metres | Metres Y From To Metres | Metres | % From To |Metres [ Metres %
23.2 25.71 2.5 2.0 80 76.1 78.01 1.9 1.9 100
25.7 28.6¢ 2.9 2.9 100 78.0 78.3] 0.3 0.3 100
28.6 30.5) 1.9 1.8 95 78.3 79.71 1.4 1.4 100
30.5 33.0( 2.5 2.6 104 79.7 81.0] 1.3 i.4 108
33.0 34.71 1.7 1.7 100 81.0 83.8] 2.8 2.5 89
34.7 36.21 1.5 1.5 100 83.8 85.0( 1.2 1.2 100
36.2 38.5¢ 2.3 2.2 26 85.0 86.31 1.3 1.3 100
38.5 39.31 0.8 0.8 100 86.3 88.9| 2.6 2.6 100
39.31 40.0] 0.7 0.4 57 88.91 91.5{ 2.6 0.6 23
40.0 41.01 1.0 1.1 110 91.5 94.21 2.7 4.6 170
41.0 42.71 1.7 1.7 100 94.2 97.3] 3.1 3.1 100
42.7 44,91 2.2 2.4 109 97.3| 100.4| 3.1 3.0 97
44.9 45.71 0.8 0.6 75 100.4| 102.0] 1.6 1.6 100
45.7 46.51 0.8 0.8 100 102.0¢ 105.0f 3.0 3.0 100
46.5 49.6] 3.1 3.1 100 105.0¢ 108.01 3.0 3.0 100
49.6 52.6] 3.0 3.1 103 108.0{ 111.0] 3.0 3.0 100
52.6 54.01 1.4 1.2 86 111.07 114.0[ 3.0 3.0 100
54.0 55.01 1.0 0.9 90 114.0( 117.0| 3.0 2.8 93
55.0 57.11 2.1 2.2 105 117.0( 117.5; 0.5 0.5 100
57.1 60.0| 2.9 2.9 100 117.5| 118.4; 0.9 0.8 89
60.0 62.9] 2.9 1.8 62 118.4} 118.8f 0.4 0.4 100
62.9 63.31 0.4 0.4 100 118.8¢ 119.2] 0.4 0.4 100
63.3 63.7] 0.4 0.2 50 119.2) 122.0] 2.8 2.7 96
63.7 64.2] 0.5 0.2 40

64.2| 64.9| 0.7 | 0.5 71 E.C.H.

64.9 65.5| 0.6 0.4 67

65.5 66.2} 0.7 0.9 129

66.2 68.3] 2.1 2.1 100

68.3] 71.2| 2.9 2.9 100

71.2 73.5] 2.3 2.3 160

73.5| 76.1] 2.6 2.6 100
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GENERAL COMMENTS

In terms of probable precursor rocks the samples may be grouped
as follows

1.1 Sedimentary rocks

T352 micaceous quartz sandstone
7353 laminated carbonaceous mudstone with minor
syngenetic sulphide
T531 silty and sandy tuffaceous sediment
T532 slightly carbonaceous mudstone
1.2 Lava
T530 porphyritic felsite or andesite

1.3 Pyroclastic rocks

T316 dacitic crystal tuff

T333 andesitic crystal tuff

T383 intermediate crystal tuff

T384 dacitic ashflow tuff

T385 andesitic crystal tuff

T386 andesitic crystal tuff quite similar

T533 andesitic crystal tuff

T387 dacitic crystal tuff or possibly tuffaceous
sediment

T534 dacitic ashflow tuff

Sample T387 does seem to be a hydrothermal breccia of dacitic
crystal tuff or possibly of tuffaceous sediment. It has a
disrupted gquartz matrix, cemented by chlorite and veined by
quartz, giving way to calcite.

Sample T530 is hydrothermally alterced and rhombic jointing
seems to have exercised a significant control, but it is not
regarded as a breccia.

Sample T531 has been hydrothermally shattered and veined.

All of the volcanic rocks seem to have been albitized, probably
by hydrothermal processes. In some samples the albite has a
distinctive orange pink colour (probably relating to ultra-fine
hematite pigment produced during oxidizing alteration conditions),
but in many of the rocks it does not. In most cases the albite
does not have plainly recognisable replacement textures but in

the orange-pink feldspar in T384 there are obvious secondary
mosaics.,

Chlorite, rutile, sericite and carbonate (calcite and dolomitsz )
are common products of hydrothermal alteration in the rocks.

The assemblage quartz-chlorite-carbonate dominates late fissure
veins. .

Metallic mineralization seems to be quite weak and commonly
confined to pyrite as trace disseminations or trace components

of veins.

Sphalerite is prominent in chlorite veins in T531 and in
cquartz-~calcite veins 1. T383._.,It is a trace component of

ireia b s s Lo frem wmdimae 2. URAD L 522 e
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Sample Number : T316
Identification : Intensely albitized, lightly sericitized,
dacitic crystal tuff with replacement
veining by quartz and traces of late
fissure veining by dolomite
Description

The sample is a drill core specimen of orange pink rock with a
general resemblance to crystal tuff and cut by irregular light grey
and greenish grey wveins, about 1 to 5mm thick, and several later very
thin white veins.

A cobaltinitrite staining test revealed no K-feldspar.

In thin section the sample is seen to consist mainly of angular
phenoclasts of guartz and plagioclase, about 0.3 to 3mm in size, set
in a recrystallized matrix of plagioclase and quartz (about 0.03mm
grains) with interstitial weakly aligned sericite.

The ¢quartz phenoclasts are strained, but commenly show embayed
B forms. The plagioclase phenoclasts are commonly twinned and
lightly sericitized; low refractive indices and optically positive
sign are consistent with albite. Barely discernible specks of
probable hematite seem to account for the colour of the albite.
Former, small mafic phenocrysts are represented by aggregates of
anhedral to acicular, fine rutile.

The irregular grey to greenish grey veins are seen to be
strained replacement aggregates of quartz with local traces of
chlorite and dolomite. The late thin (0.2mm} straight, white veins
are fissure fillings and consist of carbonate and minor gquartz; the
carbonate has refractive indices consistent with dolomite.

An approximate mode is

10-12% quartz phenoclasts

25-30% albite phenoclasts (lightly sericitized)
0.2-0.3% rutile after mafic phenoclasts

15-20% matrix albite and quartz

10-12% matrix sericite

30-35% replacement quartz veins with traces of

chlorite and dolomite
0.2-0.3% fissure veins of dolomite and minor quartz

Comments and Interpretations

It seems likely that the rock originated as a dacitic crystal
tuff and that it subsequently experienced mild hydrothermal
sericitization and intense albitization of plagioclase, heavy
replacement veining by quartz with traces of chlorite and dolomite,
and traces of late fissure veining by dolomite with minor quartz.
Mafic minerals were replaced by secondary rutile. There is no
sulphide mineralization.

The pink colour of the sample apparently reflects intense
albitization anhd in detail it seems to be a product of ultra-fine
pigmentation by probable hematite (suggesting oxidizing conditions
during alteration),
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06.‘3‘»ample Number T352

Identification : Fine, micaceous quartz meta-sandstone with
traces of very fine interstitial pyrite

Description

The sample is a drill core specimen of medium light grey rock,
resembling fine meta-sandstone. It displays some dark streaks and
specks, several thin light grey veins and a thinner, late, white vein.

A staining test revealed no K-feldspar.

In thin section the sample is seen to have a moderately sorted,
sandy texture, dominated by subrounded quartz clasts, about 0.05
to O0.4mm in size. The guartz grains are strained and have finely
sutured outlines reflecting metamorphic adjustments. There are
numarous thin flakes of detrital mica, about 0.4mm in width. Sone
are deformed muscovite, but most are sericite-rutile pseudomorphs
of deformed biotite. Trace components are tourmaline {(blue and
brown-green), zircon, secondary rutile after possible detrital
opagues, and a few grains of carbonate..

Between the detrital grains there is a thin veneer of sericite
and it is accompanied by a small amount of very fine pyrite as
euhedral pyritohedrons, generally finer than 0.02mm. Additional,
and commonly coarser pyrite {up to 0.04mm) occurs with (?)rutile "dust"
and minor tourmaline in irregular, crenulated streaks which resemble
stylolites. Distinct strained, straight fissure veins of guartz are
cut by the stvlolitic structures, but later, thinner fissure veins
of quartz and minor dolomite seem to cut both types of structure.

An approximate mode is :

93-95% detrital quartez
3-4% detrital biotite, altered to sericite and
rutile
0.2-0.3% detrital muscovite
0.1% detrital tourmaline
0.1% zixrcon, rutile after possible opaques,
carbonate
2-3% interstitial sericite
tr interstitial pyrite
0.2-0.3% stylolitic (?)rutile, pyrite and tourmaline
0.2-0.3% ' velns of quartz
0.1-0.2% veins of quartz and dolomite

Comments and Interpretations

This sample is considered to have originated as a fine quartz
sandstone with biotite and muscovite as minor detrital components.
It is unlikely that the detritus originated from volcanic terrain.
Most of the dark specks are rutile-sericite pseudomorphs of detrital
biotite.

It is problematical whether interstitial sericite and traces of
very fine pyrite in the rock are products of regional metamorphism of
a minor muddy matrix or whether hydrothermal solutions have permeated
along grain boundaries. Stylelitic structures which carry (?}rutile
dust, minor pyrite and (?)residual tourmaline post-date barren fissure
veins of quartz and do seem likely to have formed by dissolution of
quartz during metamorphism. There are later thin, straight veins of
strained quartz and dolomite. '
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Sample Number : T333

Identification : Albitized, sericitized and carbonated,
andesitic erystal tuff with a fractured,
chloritic and weakly pyritic band

Description

The sample is a short section of drill core showing a sharp
contact between light yellowish grey rock and speckled medium grey
rock. The contact is inclined at 50 degrees to the core axis.

A staining test revealed no K-feldspar.

In thin section the yellowish grey regime is seen to consist of
angular phenoclasts of twinned, lightly sericitized plagioclase
(0.1 to Zmm grains of albite), a few small phenoclasts of quartz
and a few small clusters of secondary rutile scattered through a
finely recrystallized matrix of untwinned albite, sericite and minor
carbonate and guartz. An approximate mode is :

30-40% phenoclasts of albite, lightly sericitized
0.1-0.2% phenoclasts of quartz
0.2-0.3% rutile after probable mafics
30-40% matrix untwinned plagioclase and minor guartz
25-30% matrix sericite
1-3% matrix carbonate (?calcite)

The darker, speckled regime across a sharp contact marked by a
suture line of dusty (?)rutile has a more fractured appearance,
displays more sericite and has pale green chlorite accomvanied by
fine rutile in fracture controlled replacement veinlets and
replacing possible mafic phenoclasts. There are also replacement
patches and veins of ankeritic or dolomitic carbonate and a few of
fine quartz and similar carbonate {alsc seen in the yellowish grey
regime to a lesser extent). Short, fracture-controlled replacement
veinlets consist of subhedral cubes and pyritochedrons of pyrite,
finer than about 0.03mm. In the speckled regime chlorite attains
3-4%, pyrite about 0.2%, carbonate 4-5% and sericite at least 50%.

Comments and Interpretations :

The sample is thought to have originated as andesitic crystal
tuff, composed of plagioclase phenoclasts and a few mafic minerals
scattered through a fine feldspathic matrix., Subsequent hydrothermal
alteration has albitized the feldspar, converted mafics to fine
rutile and generated abundant sericite. The colour banding in the
sample does not appear to be of primary origin, but rather to
reflect a contrast between relatively unfractured, sericitic, altered
rock and abundantly fractured rock with chlorite, minor pyrite and
more sericite and carbonate. Some carbonate and quartz veining
occurs in both regimes.
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Sample Number : T353

Identification : Laminated graphitic slate with minor
syngenetic sulphide

Description

. The sample is a drill core specimen of metasediment which displays
simple open folding of crenulated medium light grey and medium dark
grey layers, about 1 to émm thick. Fine sulphide is barely visible
in some layers.

A staining test revealed no K-feldspar.

In thin section the lighter coloured layers are seen to consist
of crenulated fine muscovite (0.03mm long), a few silt grains of
quartz (0.02mm) and specks of sulphide (0.0lmm and less). Cubes of
pygitg and minor anhedral sphalerite are recognisable. A typical
mode is

10-20% guartz
80-90% muscovite
0.5-1% sulphides
Tr graphite

Within some layers, up to lmm thick, the abundance of sulphides
inereases to 20% and even 40%, with common grainsizes varying from
layer to layer in the range from about 0.01 to 0.02mm,

The dark layers are internally laminated and carry variable
amounts of an opaque mineral which seems to be graphite. It occurs
as thick hexagonal plates, about 0.005mm in size. Other components
are fine muscovite and quartz silt. Some graphite has been mobilized
into a slaty cleavage across the layering. Approximate modal
variation is

4-10% quartz
5-55% muscovite
35-55% graphite

Several thin fissure veins of fine dolomite and quartz follow
the slaty cleavage. '

Comments and Interpretations :

The sample is considered to be laminated graphitic slate with
minor sulphide.

Identification of graphite is based only on crystal shape and
on appropriate reflectivity in obliquely reflected light, but there
seems little room for doubt. Sulphides, probably mainly cubes of
pyrite, occur as layers within the graphite poor layers and there
is no evidence to suggest that they are not of sedimentary origin.
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Sample Number T383
Identification Albitized,pyritized, lightly sericitized,
intermediate crystal tuff with veins of
quartz-sphalerite~calcite
Description

The sample is a faintly greenish grey, drill core specimen
which resembles a tuff, with many small crystal fragments and some
lithic clasts up to 5mm. Brown sphalerite is visible in 1rregular
veins thinner than about Imm.

A staining test revealed no K-feldspar.

In thin section the sample is confirmed to have a tuffaceous
texture, with angular phenoclasts about 0.2 to lmm, and a few rounded
to irregular lithic or formerly vitric clasts, about 0.5 to 5mm,
scattered through a finely recrystallized groundmass, finer than
about 0.02mm.

The phenocrysts are mainly poorly twinned, lightly sericitized
plagioclase which is optically positive, consistent with albite.
There are only rare, small phenoclasts of gquartz. There are some
rutile aggregates up to 0.3mm which could represent former mafic
claste., The former lithic and probable vitric clasts vary from albite
mosaics to spherulitic sheafs to chlorite-sericite and chlorite-albite
aggregates. The groundmass seems to consist of untwinned albite,
minor sericite and quartz and traces of rutile and carbonate.

Grains are subhedral small aqqreqates of pyrite cubes, up to O.4mm,
accompanied by a few tiny grains of orange brown sphalerite, are
disseminated through the groundmass. More abundant orange brown
sphalerite, as anhedral grains 0.05 to 0.3mm in size, occurs in
irregular veins of cominantly fissure type with quartz, subordinate
carbonate (apparently calcite) and minor sericite,

An approximate mode is

30-35% phenoclasts of albite, lightly sericitized
tr phenoclasts of quartz
0.3-0.4% rutile aggregates after possible mafic
phenoclasts
2-3% lithic and vitric clasts now represented by
albite, minor chlorite and very minor sericite
60-65% albite~dominated groundmass
0.2-0.3% disseminated pyrite
2-4% quartz in wveins
0.4-0.5% sphalerite in quartz veins
0.3-0.4% calcite in guartz veins
tr sericite in gquartz veins

Comments and Interpretations

This sample seems to have originated as an intermediate crystal
tuff, composed mainly of plagioclase phenocrysts and a few lithic and
glassy clasts scattered through a fine groundmass. The rock was
subsequently probably albitized, lightly sericitized and impregnated
with disseminated pyrite and a trace of sphalerite. It was then
fissure veined by guartz-sphalerite-calcite-{minor sericite).
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It is considered that this sample has experienced a significant
degree of hydrothermal alteration and metallic mineralization during
a protracted or pulsed event.
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Sample Number : T384

Identification : Albitized, then sericitized dacitic ashflow
tuff with a trace of pyrite and later
veins of chlorite-carbonate-rutile

Description :

The sample is a drill core specimen which seems to represent
light greenish grey tuff in which many clasts have been altered to an
orange pink mineral. There are many irregular, thin, dark greenish
veins and a few specks of pyrite.

A staining test revealed no K-feldspar.

In thin section the sample displays textures consistent with an
altered ashflow tuff., Angular phenoclasts (0.1 to 2mm}, rounded
lithic clasts (about 2mm) and stringy, filamentous pumice c¢lasts (0.5
to 5mm) are scattered through an altered matrix with numerous ghosts
of weakly welded vitric shards 0.5mm and more in size.

Quartz is prominent as phenoclasts, but there are more
phenoclasts of feldspar, now replaced by relatively coarse mosaics of
untwinned albite with pigmentation by ultra-fine reddish grains of
{(?)hematite. Some such grains contain apparently remnant segments of
" heavily sericitized plagioclase. Rutile-chlorite aggregates may
represent mafics., Pumice fragments are now sericite and in some
cases carry chlorite. The formerly vitric groundmass consists of
sericite and very finely crystalline feldspar and quartz. Former
lithic clasts are sutured mosaics of reddened, untwinned albite with
variable guartz, chlorite and rutile.

Numerous irregular fine fractures control thin veins of chlorite,
carbonate, finely granular rutile and, in a few cases, gquartz. Much
of the carbonate is calcite, but some appears to be dolomitic or

ankeritic,

A very few subhedral grains of pyrite, 0.02 to 0.3mm in size,
are disseminated through the rock.

An approximate mode is :

4-5% quartz phenoclasts
25-35% - albitized feldspar phenoclasts, a few sericitic
0.1-0.2% rutile-~chlorite aggregates

5-8% sericitized, weakly chloritized pumice clasts

1-3%. albitized lithic clasts

45-55% formerly vitroclastic matrix, now sericite,
albite and quartz

2-3% veins of chlorite, carbonate, rutile and quartz

tr disseminated pyrite

Comments and Interpretations :

. This sample is considered to have originated as a weakly welded
ashflow tuff of dacitic or possibly quartzose andesitic composition.

It has experienced intense hydrothermal alteration, involving

albitization of its feldspar phencclasts and lithic clasts (probably

before appreciable sericitization), then heavy sericitization and minor

chloritization of its pumice and vitric shards, then veining by

chlorite, carbonate and rutile along irregular fine fractures. A

trace of disseminated pyrite may have formed during sericitization.
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Sample Number : T385

Identification : Albitized, chloritized andesitic crystal
tuff with a trace of pyrite

Description

The sample is a drill core specimen which resembles tuff,
composed of many white phenoclasts of feldspar, about 0.3 to 3mm in
size, and some possible lithic clasts, up to 4mm, set in a wispy,
dark greenish grey matrix with a foliation inclined at about 60° to.
the core axis.

A staining test revealed no K-feldspar.

In thin section the sample displays subhedral tabular grains of
plagioclase, with finely sutured outlines, set in a fine-grained
groundmass. Some of the plagioclase grains seem to have broken shapes,
consistent with phenoclasts. Most are twinned, optically positive
and seem likely to be secondary albite. The grains are lightly
cleouded and carry a few specks of calcite and sericite. There are
rare, small quartz phenoclasts. Probable mafic silicates are
represented by aggregates of chlorite and granular fine rutile. The
groundmass is dominated by anhedral, untwinned and poorly twinned
albite, about 0.lmm in grainsize, accompanied by chlorite and very
fine illite or sericite. The layer silicates commonly form crudely
aligned stringers, suggestive of mild shear foliation. The few
clasts of apparently lithic derivation seem to be intermediate ashflow
tuff or crystal tuff with albite-chlorite alteration.

A few single grains (0.03mm) and small aggregates (0.3mm) of
sulphide, mainly or wholly pyrite, are disseminated through the rock.

An approximate mode is

30-35% plagioclase phenoclasts, albitized
rare quartz phenoclasts
1-2% lithic clasts
3-4% chlorite
0.3-0.4% - rutile
55-65% fine albite
1-3% : 1llite or sericite
0.1-0. 3% carbonate (probable calcite) -
tr pyrite

Comments and Interpretations

This sample is thought to be an andesitic crystal tuff which has
been albitized and chloritized, probably during weak shearing.
Inconspicuocus illite or sericite in the groundmass may reflect an
incipient upgrading of alteration. There is a trace of disseminated
pyrite,
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ample Number : T386
Identification : Intensely albitized, probable andesitic
crystal tuff with veins of dolomite, rutile
and minor guartz
Description

The sample is a drill core specimen of very hard, very light
grey rock with ghosted crystal tuffaceous textures and numerous,
inconspicuous, yellowish grey veinlets.

A staining test revealed no K-feldspar,

In thin section the sample plainly displays plagioclase
phenoclasts scattered through a finely recrystallized matrix.

The phenoclasts are about 0.3 to 2mm grains of moderately
twinned albite with a trace of sericitic flecking. Some grains are
weakly bent and fractured, all show sutured outlines and a few have
coarse secondary mosaic textures. There are no well preserved mafic
phenoclasts, but there are a few disséinated 0.2mm aggregates of
translucent fine rutile, probably reflecting mafic minerals.

The groundmass consists of anhedral, crudely tabular, untwinned
and poorly twinned albite grains (0.02 to O.lmm} and very minor
sericite. '

Random, fracture controlled, discontinuous replacement veinlets
and a few fissure veinlets, generally thinner than O0.5mm cut the
sample. Most are dominated by subhedral rhombs of a carbonate which
seems to be dolomite. Many contain grains and small sheafs of
acicular translucent yvellow-brown rutile, the coarsest nearly lmm
long. A few veins carry unstrained quartz and seem to be mainly a
fissure style earlier than most of the carbonate.

There are rare, disseminated, tiny aggregates of subhedral pyrite.

An approximate mode is :

25~35% albitized feldspar phenoclasts
0.1-0.2% rutile aggregates
60-70% groundmass albite
0.2-0.3% groundmass sericite
4-5% delomite in veins
0.2-0.4% rutile in veins
0.2-0. 3% gquartz in veins
rare disseminated pyrite

Comments and Interpretations

This sample has a very siliceous hand specimen appearance but it
is actually intensely albitized, OQuartz is quite minor and confined
to some thin fissure veins. Dolomite, accompanied by rutile forms a
network cof fracture-controlled replacement veins.

The primary textures of this rock are quite similar to those in
T385 and it seems that the sample may represent the same style of
andesitic crystal tuff modified by a particularly intense form of
albitization which has displaced all mafic components except rutile.
Mobilization of rutile is in progress, judging from its prominence in
dolomite veins. There are only rare aggregates of disseminated pyrite.



062077
YA

" Sample Number : T387

Identification : Quartz and carbonate-veined, hydrothermal
breccia of sericitized crystal tuff in a
matrix of gquartz and chlorite

Description

The sample is a drill core sample which seems to display ragged
yellowlsh grey clasts, about 0.5 to 20mm in size, set in a dark
greenish grey matrix. There are several 2 to 4mm light grey quartz

veins and several late, very thin straight veins of light grey to
yellowish carbonate.

A staining test revealed nO'K—feldSPar;

In thin section the yellowish grey clasts resemble sericitized
crystal tuff. Angular phenoclasts of quartz and poorly twinned
albite, 0.5 to lmm in size, are set in a matrix of angular feldspar
and quartz grains, 0.1 to 0.2mm in size, along with interstitial
sericite. There are some small aggregates of rutile and traces of
chlorite.

The dark matrix enveloping the clasts consists of abundant grains
of quartz with interstitial chlorite and a trace of sericite. The
gquartz is mildly strained and has finely sutured, anhedral outlines,
but there is an elongate habit suggestive of disrupted fissure-style
quartz. Minor rutile occurs with the chlorite.

There are several late fissure veins, up to at least lmm wide,
composed of quartz-chlorite-rutile-calcite, quartz and calcite with
a small amount of dolomite or ankerite. There are rare tiny grains
of pyrite clustered apparently within the veins.

An approximate mode is :

30-35% clasts of sericitized crystal tuff
55-60% matrix quartz
5-6% matrix chlorite
0.1% matrix rutile
tr matrix sericite
2-4% vein guartz
0.2-0,3% vein chlorite
0.5=1% vein carbonate
tr veln rutile
rare vein pyrite

Comments and Interpretations :

It seems guite possible that this sample represents a hydrothermal
breccia. There are clasts of a moderately sericitized rock, which
seems to be dacitic crystal tuff (or possibly tuffaceous sediment},
dispersed through a dominant matrix of apparently disrupted fissure-
style quartz, cemented by chlorite and a trace of sericite. Late
fissure veins appear to be dominantly guartz, giving way to
dominantly calcite. There are only rare sulphide grains, apparently
within the late veins.
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‘Sample Number : T530

Identification : Intensely albitized, lightly dolomitized
felsite or andesite with sericitization
probably controlled by rhombic jointing

Description

The sample is a drill core specimen of pinkish grey rock with a
crudely rhombic pattern of abundant light greenish grey regimes,
each less than lmm wide. '

A staining test revealed no K-feldspar, but some misleading
discolouration was produced near a fracture.

In thin section the pinkish grey regimes are seen to have
textures consistent with moderately aligned subhedral, tabular
plagioclase phenocrysts, about 0.3 to 1.5mm long, scattered through
a sutured, finely recrystallized groundmass, about 0.03mm and finer.
The phenocrysts are poorly twinned albite, commonly partly
sericitized. The groundmass consists of untwinned and poorly twinned
albite, small aggregates of secondary rutile, flecks of sericite
and disseminated subhedral and anhedral grains of dolomite {generally
finer than 0.05mm).

The rhombic pattern of light greenish grey "veins" is seen to
correspond with zones of heavy sericitization. Despite the rhombic
grid distribution of the sericite it shows a single preferred
alignment of flakes. Some inconspicuous thin, strained fissure veins
of guartz and fine dolomite appear to predate the sericite distribution

There are rare disseminated tiny grains of pyrite.

An approximate mode is

5-8% albitized phenocrysts of partly sericitized
plagioclase
70-80% fine albite
10-15% sericite
3-4% dolomite
0.3-0.4% rutile
0.2-0.4% vein quartz
rare pyrite

Comments and Interpretations

1t seems that this sample may have originated as an intermediate
felsite or possibly andesite lava and that it has experienced
pervasive intense albitization, light dolomitization and rhombic
joint-controlled sericitization. A metamorphic alignment has been
imposed on the sericite, but its distribution in a rhom@ic network
suggests that permeation by hydrothermal fluids travelllgg along
joints was the initial control. There are only rare grains of
pyrite, present as disseminations.
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Sample Number : T531

‘Identification : Sericitized silty and sandy tuffaceous
sediment with hydrothermal shattering and
chlorite and sphalerite-dominated veining

Description :

The sample is a drill core specimen which seems to display a
sharp contact between two rock types. One resembles greenish grey
crystal tuff with graded bedding and the other is a paler greenish
grey rock with a crudely rhombic shatter pattern delineated by a
matrix of dark greenish grey minerals. The fracture pattern is
similar to that seen in T530. Sphalerite and pyrite occur in veins
in both rock types.

In thin section the greenish grey rock type is seen to grade
from a quite tuffaceous texture, with angular phenoclasts of partly
sericitized plagioclase and minor quartz (0.1 to l.5mm) scattered
through a fine feldspathic matrix, to a distinctly silty texture,
with subangular, coarse silt grains of plagioclase and guartz
scattered through a matrix of aligned sericite. Disseminated fine
carbonate and minor rutile occur throughout.

The paler greenish grey layer is moderately sorted, fine,
tuffaceous sandstone with angular and subrounded clasts of guartz
and feldspar, 0.05 to 0.2mm in size,set in an abundant matrix of
aligned sericite.

‘A prominent, moderately regular network of brecciation in the
fine sandstone is healed by coarse chlorite with translucent orange-
brown sphalerite and minor fine rutile. Minor pyrite seems to be
associated with a few earlier fissure veins of quartz and chlorite.

Within the graded unit the fracturing and veining is less
regular and there is more abundant sphalerite associated with veins
of quartz-chlorite calcite. Some sphalerite and pyrite is
disseminated and there are a few grains of a platy, unidentified
sulphide.

The rock is too varied for a simple mode, but the overall
abundances of the sulphides and alteration minerals are about

0.5-0,8% sphalerite
0.2~0.3% pyrite
tr platy sulphide
" 8-12% chlorite
30~-40% sericite
1-3% calcite
0.2-0.3% rutile

Comments and Interpretations

The sample consists of water-lain silty and sandy tuffaceous
sediment which has been shattered, probably by hydrothermal processes,
then cemented by chlorite, guartz, sphalerite, minor pyrite, calcite
and minor rutile. Abundant development of sericite probably .
preceded the chloritic, hydrothermal brecciation and mineralization.
Source rocks for the sediment were andesitic to dacitic.
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Sample Number : T532

Identification : Carbonaceous slate with abundant fissure
veins of guartz with calcite and traces
of pyrite and sphalerite

Description :

The sample is a drill core specimen of medium grey, fine-grained
rock with an inconspicuous slaty foliation at a high angle to the
core axis. There are many, fairly straight, criss-crossing, light
grey to white fissure veins of quartz and carbonate, about 0.2 to 3mm
wide; they contain a few specks of sulphide.

A staining test revealed no K-feldspar.

In thin section the sample is seen to be finely laminated and
to have a slaty cleavage oriented at about 30° to the layering. It
consists of abundant fine muscovite (with a dominant alignment
parallel to layering), disseminated silt grains of guartz (less
than 0.05mm}, some porphyroblasts of calcite {up to 0.2mm} and tiny
specks of carbonacecus matter (possibly but not necessarily graphite)
occurring in small streaks aligned along each of the foliation
directions. :

Many fissure veins cut the sample. They carry guartz, calcite -
and a few grains of pyrite and sphalerite. Most are lined with
quartz and have a core of calcite, with or without sulphide. A few
late wveins have calcite alone.

An approximate mode is

75-80% - muscovite

5-8% silt grains of quartz

1-3% porphyroblasts of calcite

1-2% carbonaceous matter

7-8% quartz in veins

4-5% calcite in veins

0.1% pyrite and sphalerite in veins

Comments and Interpretations

The sample is considered to be a slightly carbonaceous slate,
but the carbonaceous matter may not be graphite. It 1s too fine
for confident assessment. The slate does appear to have experienced
significant pervasive phdrothermal alteration, although there 1is
scope to debate whether the calcite porphyroblasts are products of
original components or products of metasomatism. Hydrothermal
activity seems to be confined to abundant fissure veins of quartz
with abundant calcite and traces of pyrite and sphalerite,
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Sample Number : . 7534

062081

Tdentification : Chloritized and sericitized probable dacitic
ashflow tuff with fissure veins of guartz-
chilorite-carbonate carrying traces of pyrite

Description :

The sample is a drill core specimen of greenish grey and vellowish
grey rock with vague textures suggestive of a tuff with ovoid clasts
about l to.7mm long grientated at about 55 degrees to the core axis.
S¥ET0VD B g velng whith vary from light grey to
greenlsh bilack.

A staining test revealed no K-feldspar.

In thin section the sample plainly displays tuffaceous textures,
but there has been severe alteration to sericite, chlorite and fine
albite or quartz. There are numerous phenoclasts of embayed quartz,

~w; up to lmm in size, and many tabular chloritic aggregates of similar

oL size which seem likely to represent former feldspar phenoclasts, not
mafic silicates; the chlorite is intergrown with subordinate fine
albite or guartz and in a few cases with sericite. Aggregates of
translucent rutile, 0.03 to O0.5mm in size, may reflect former mafic
phenoclasts. Some ovoid chlorite-albite-quartz aggregates, up to
7mm long, have remnant textures consistent with filamentous pumice
carrving a few chloritized phenocrysts of former feldspar; other
ovoid aggregates of fine albite and/or quartz with minor chloxite
are of less certain origin. A webbed matrix of aligned sericite
envelopes the clasts. It may be of vitric derivation, but primary
textures are gone. It is intergrown with fine albite and/or gquartz.
There are complex fissure veins containing quartz, chlorite, calcite
and small amounts of dolomite or ankerite and pyrite.

An approximate mode is

qﬁartz phenoclaéts

3-4%
7-8% . chloritized clasts of inferred feldspar
0.2-0.3% secondary xutile
35-45% chlorite and albite and/or guartz in pumice
and related clasts
40-50% matrix sericite and quartz and/or albite
3-4% veins of guartz-chlorite-calcite with traces

of pyrite and dolomite or ankerite.

Comments and Interpretations :

The sample is interpreted confidently to have been pyroclastic
and it was probably an ashflow tuff of dacitic composition, composed
of phenoclasts of guartz, feldspar, minor mafics, abundant pumice

Sleh ol gla@sy ¢lasts and & matrix of glass shards. Heavy hydrothermal
alteration has resulted in a chlorite=~sericite-probable fine albite
assemblage. It is unusual that probable feldspar phenoclasts have
been largely replaced by chlorite, not sericite. Subsequent fissure
veins of quartz-chlorite-carbonate carry a trace of pyrite.
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Sample Number : T533

Identification : Albitized, chloritized andesitic crystal
tuff with a trace of pyrite

Description

The sample is a drill core specimen which resembles tuff and
appears to consist of many light grey phenoclasts, up to 3mm, and
a few pale lithic clasts, up to 9mm, set in a dark greenish grey
matrix with a wispy foliation at about 55 degrees to the core axis.

A staining test revealed no K-feldspar.

In thin section the sample displays abundant tabular phenoclasts
of plagioclase and a few lithic clasts set in a finely recrystallized
matrix, about 0.03 to O.lmm in grainsize,

The plagioclase clasts are twinned, optically positive, lightly
clouded grains, flecked with sericite and commonly partly replaced
by carbonate (resembling dolomite and calcite). There are rare,
small guartz phenocrysts. Some probable mafic phenoclasts are
represented by rutile and chlorite. The lithic clasts are finely
recrystallized feldspar porphyry or crystal tuff, quite similar to
the bulk rock, but less chloritic. The matrix 1s dominated by
anhedral untwinned and poorly twinned albite, accompanied by chlorite
and minor patchy sericite, commonly in stringy distributions
consistent with a mild shear foliation.

There are disseminated subhedral grains (about O.lmm) and small
aggregates (to 0.7mm) of subhedral pyrite, some concentrated in
chloritized mafics.

An approximate mode is :

30-35% plagioclase phenoclasts (albite)
rare guartz phenoclasts
2-3% lithic clasts
3-4% chlorite
0.3-0.4% rutile
55-65% fine albite
1-2% sericite
0,7-0.9% carbonate (dolomite and calcite)
tr pyrite

Comments and Interpretations :

This sample is so similar to T385 that it could represent the
same unit of andesitic crystal tuff which has been albitized,
chloritized and weakly sheared. There is a trace of pyrite and
guite minor sericite.
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- SUMMARY COMMENTS

Startlng on the western side of the grld, the sample T 1996
is considered to have been leucocratic intermediate pumice
tuff or poorly welded pumiceous ashflow. It could be a
proximal variant or a source rock for T 1105, a laminated
fine volecanic ash, T 1996 is sericitized, either because of
hydrothermal. activity or metamorphism, but T 1105 is not only
sericitized, but has silicified layers alternating with
probably pyritie layers, quite possibly attributable to
hydrothermal activity. It is also quite possible that
abundant K-feldspar in the non-silicified layers was
introduced hydrothermally.

The sample T 1995 seems to have been a porphyritic leucocratic
andesite lava with flattish vesicles which have acted as the
nuclei for vermiform replacement bodies of K~feldspar, quite
comparable in style to potassic replacement in T 1324. -Some
quartz has entered vesicles, probably from fissure veinlets
which post~date the potassic alteration.

A1l of the samples T 1324, 1325, 1346, 1398 and 1063 could
represent the same porphyritic to glomeroporphyritic andesitic
lava or a group of closely related lavas. The samples which
appeared pyroclastic in the field seem more like flow breccias
(T 1325, T 1398) or some form of "heaved" breccia (T 1346).
Several have ghosted perlitic fracture patterns, consistent
with former glassy matrices and all have at least some
probable vesicles, now filled with quartz. Sample T 1324 is
particularly amygdaloidal.

Sample T 1371 has been identified as a possible ashflow but
its residual textures are inconclusive and it is possible that
it is also a brecciated lava.

Together the six samples suggest a pattern of initial
hydrothermal alteration which involves pervasive propylitic
alteration to epidote-chlorite-sphene-secondary plagioclase
(probably albite). It is then common for K-feldspar to be
introduced by replacement processes, resulting in unusual
vermiform patterns in samples where open vesicles act as
conduits for the potassic fluids. Where the replacement is
not so obviously localized, it becomes difficult or impossible
to distinguish between andesite rendered “"trachyandesite" by
metasomatism and true trachyandesite. Quartz is emplaced last
as cavity fillings alone or with traces of chlorite and
epidote; it predates greenschist facies metamorphism which
has strained and partly recrystallized it. Minor pyrite seems
to predate the emplacement of quartz; probably it was
emplaced during propylitic alteration.

The sample T 1063 may be a product of a near source, hot version
of the quartz bearlng fluids, having crystalllzed magnetlte
adjacent to the veins and to a limited extent in the veins.
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The samples T 1099, T 1059 and T 1343 are confirmed to be
sandy and silty sediments derived from andesitic or
trachyandesitic sources. They may well be quite locally
derived by agueous processes.

In brief, the impression was gained that the suite of samples
represents mainly a pile of andesitic lavas (possibly with a
few genuinely trachyandesitic variants) with several silty
and sandy sediments probably derived by local aqueous
transport and deposition. The pile was affected pervasively
by hydrothermal propylitic alteration and then potassmc
metasomatism and quartz fissure filling occurred in vesicular
and brecciated parts of the lavas.

In order to explain the abundance of introduced potassium and
the presence of quartz it seems reasonable to invoke a
rhyolitic intrusion as the source of alteration. It may be
some distance away and does not seem to have had a significant
metallic mineralizing effect on the samples examined.
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QSBSample Number : T 1059

Identification : Partly epidotized and chloritized tuffaceous
pelite and pelitic, trachyandesitic
reworked lithic tuff

Description :

The sample is a hand specimen of superficially weathered
greenish grey rock which on its most prominent broken surface
displays mainly very fine material and a sparsely pyritic lithic
clast about 13mm x 7mm. However, a sawnsurface reveals a 30mm
regime of tuffaceous or reworked tuffaceous material, with clast
sizes commonly up to 3mm, in sharp, undulating contact with very
fine-grained detritus {of the type dominating the broken surface)
carrying four scattered porphyritic lithic clasts with irregular,
crudely equidimensional shapes, about 6 to 25mm in size.

‘ A cobaltinitrite staining test revealed that many clasts carry
abundant fine K-feldspar.

In thin section the fine-grained regime is seen to be mainly a
fine-grained mosaic of probable untwinned albite (only about 0.0lmm
grainsize) with minor fine epidote group minerals and chlorite and-
with disseminated subhedral grains of pyrite about 0,01 to 0.03mm in
gize. There are disseminated, angular clasts of quartz, only about
0.02 to 0.04mm in size, and much larger clasts of partly epidotized
plagioclase and partly epidotized and chloritized intermediate,
porphyritic volcanic rock and a former vitric shard.

The coarser regime which dominates the thin section is of
unsorted lithic tuffaceous appearance. It is dominated by
porphyritic, andesitic or trachyandesitic, subrounded lithic clasts
of varied grainsize and texture, some dominated by groundmass
plagioclase as coarse as O.4mm and others fine enough to have been
partly glassy; all are partly epidotized and chloritized. Secondary
fine sphene is also common. The matrix between the clasts, which
vary from dispersed to densely packed, is a microcrystalline mosaic,
similar to that constituting the fine layer; it seems to be
untwinned albite with minor chlorite, epidote and very fine
disseminated pyrite. It carries some partly epidotized, angular,
sand sized plagioclase clasts, but only traces of fine quartz.

In addition to very fine pyrite disseminated through the former
muddy matrix, there are sparse subhedral grains of cocarser pyrite
(up to O.4mm) within a few lithic clasts.

The fine-~grained layer has a mode of about :

85-90% probable microcrystalline albite
2-3% fine epidote
1-23 fine chlorite
0.4-0.6% fine pyrite
0.2-0.3% fine clasts of guartz
8-10% coarser clasts of plagioclase and

trachyandesite or andesite

2/ ...
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The coarser layer is about :

60-70% clasts of epidotized and chloritized
trachyandesite and possibly andesite
1-2% clasts of plagioclase
30-40% microcrystalline, albite dominated matrix
0.2-0.3% pyrite, finely within the matrix and more

coarsely in a few lithic clasts

Comments and Interpretations :

It seems that this sample displays the deformed contact between
a former tuffaceous mud, with a few lithic and mineral clasts, and
a lithic tuff with an abundant muddy matrix. It is probable that
both rock types represent trachyandesitic tuffaceous detritus
deposited by turbidity currents in response to subagqueous slumping.
Fine pyrite was deposited in the muddy matrix, probably by
syngenetic or early diagenetic processes. Partial epidotization,
chloritization and production of a few coarse grains of pyrite in
lithic clasts may well be consequences of low grade metamorphism.
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Sample Number : - T 1063

Identification : Lightly sericitized, heavily chloritized
porphyritic andesite impregnated with fine
magnetite adjacent to quartz fissure veins
carrying minor chlorite and magnetite

Description :

The sample is a lightly weathered hand specimen of dark greenist
grey, sparsely porphyritic or tuffaceous rock cut by many very light
grey to weakly iron-stained gquartz fissure veins up to 5mm wide.

A cobaltinitrite staining test revealed no K-feldspar.

In thin section the host rock in part of the sample displays
phenocrysts of lightly sericitized plagioclase, a few completely
chloritized mafic silicates and some sphene aggregates after
probable ilmenite, set in a finely crystalline mosaic. of untwinned
feldspar, chlorite and sericite. Other parts of the sample,
especially between two major quartz veins, have former plagioclase
phenocrysts, as well as the mafic silicates, converted to chlorite
except for some limonitic; weathered patches which may have been an
epidote group mineral. Within much of such heavily chloritic
regimes there are patchily disseminated subhedral grains of
magnetite, finer than about 0.06mm.

The chloritized rock is cut by many thick fissure veins of
quartz, now mildly strained and partly recrystallized, but with
original grainsizes as coarse as 2mm. Small rosettes of chlorite
{(about 0.2mm diameter) are locally abundant in the core of the
thickest quartz vein and they are interlocked with some magnetite
crystals, finer than 0.05mm. There are rare, iron-stained pores
which appear likely to have been epidote grains, up to O.5mm in size.

Comments and Interpretations :

The host rock has textures consistent with a porphyritic
andesitic lava, but it has been lightly sericitized, heavily
chloritized and locally impregnated with disseminated fine magnetite.
Such effects appear to be of hydrothermal origin and closely related
to the emplacement of many thick fissure veins of quartz which carry
a few patches of chlorite and magnetite. Very minor epidote may
have been present in and near the veins, but if so it has been
oxidized by weathering.
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Sample Number : T 1099

Identification : Trachyandesitic volcaniclastic arenite with
regularly graded layers and partial
epidotization

Description :

The sample is a weathered hand specimen of layered sedimentary
rock. The freshest rock revealed on a . sawn surface displays light
greenish grey, finely sandy layers about 1 to 15mm thick,
alternating with dark greenish grey very fine-grained layers
generally less than lmm thick. A coarser grained sandy layer, with
clasts up to about lmm in Slze, carries a light brown weatherlng
pigment.

A cobaltinitrite staining test produced a bright stain,
consistent with abundant K-feldspar.

In thin section the sample is seen to consist of graded layers
of feldspathic arenite. The finest, greenish grey layers are the
fine tops of graded layers, not discrete layers.

Two of the layers of coarsest grainsize are lightly iron-stained
by weathering and grade from grainsizes of as coarse as 2mm to finer
than about O.lmm over about 15mm. Clasts are subrounded, well sorted
Plagioclase grains are particularly prominent, but there are some
volcanic lithic clasts of trachvandesitic or andesitic appearance,
Epidote in various stages of weathering is prominent as a partial
alteration of plagioclase, very abundantin some layers. Sericite
occurs interstitially and as pseudomorphs of some clasts; much of
it is iron-stained. K-feldspar is not plainly recognisable in the
clasts, but its presence is p051t1vely indicated by cobaltinitrite
stain and it is probably a major component of the volcanlc lithic
clasts. .

In the least weathered part of the sample similar,but finer
graded beds are displayed. Epidote within altered feldspar is
commonly fresh. Traces of secondary spheneare also recognisable.
There are some chloritized clasts.

Generalized modal variation for the sample is :

30-50% plagioclase sand grains
30-65% trachyandesitic lithic sand grains

1-2% chloritized clasts .

5-20% ' epidote as a partial alteratlon of plagiocla
C.1% secondary sphene

3-10% sericite as a matrix and partial replacement

of some clasts

Comments and Interpretations

This sample originated as regularly graded layers of well sorted
subrounded sand originating from a constant source of volcanic or
tuffaceous detritus, apparently trachyandesitic. Deposztlon
probably involved influx of detritus by pulsed, wanlng agueous
currents. ! ;

\

The rock has undergone weak.ser1c1t1zat10n, very minoxr

chloritization and appreciable epidotization. Weatherlng of epidote

has produced iron-oxide pigmentation.
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Sample Number : T 1105

Identification : Sericitized, pyritized and possibly
gilicified, laminated, fine volcanic ash

bescription :

The sample is a hand specimen of lightly weathered rock which
displays thin, undulating, microfaulted laminations with maximum
thicknesses of about 2mm. A staining test revealed that pale greenis
vellow laminations are very rich in fine K-feldspar, whilst the
alternating medium light grey to light olive grey laminations contai:
only a few specks of K-feldspar.

In thin section the grey, K~feldspar deficient layers are seen
to consist of anhedral, "cherty" gquartz grains, finer than about
0.05mm, along with crudely aligned, very fine sericite in patches
and wisps which do not preserve primary textures well, but could be
suggestive of former vitric shards, about 0.5mm long.

The paler, potassic laminations consist of abundant very fine
sericite, minor quartz of similar appearance to that in the
alternating laminations, and abundant, anhedral K-feldspar, about
0.03mm in size. Small ferruginous pores are common and probably
represent former disseminated pyrite.

A few fissure veinlets of quartz, chlorite and inferred pyrite
(now ferruginous pores) postdate the foliation. They are up to
0.3mm wide.

One rounded, sericitized, porphyritic intermediate iithic clast,
3mm in size, disrupts several thin layers. One O.Smm_sericite~quartz
pseudomorph of feldspar occurs in a quartzose lamination.

An approximate mode of the dark layers is

60-70% guartz
30~-40% sericite
tr K-feldspar

An approximate mode of the pale layers is :

5-15% gquartz

50-70% ‘ sericite

30-40% K-feldspar

2-3% ferruginous pores after probable pyrite

Chlorite~guartz-inferred pyrite veins amount to about 2 - 4% of
the overall rock.

Comments and Interpretations :

Tt seems very likely that this rock originated as finely
laminated volcanic ash. In view of the great scarcity of phenoclast:
and 1lithic clasts it is probable that deposition involved subagueous
sorting of ash or distal airfall processes. Primary textures are not
well preserved. If the abundance of finely recrystallized quartz
and K-feldspar is primary, then the ash may have been rhyolitic.

2/, ..
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However, it is quite possible that the quartz is a product of
hydrothermal silicification developed in alternating layers prior

to introduction of disseminated fine pyrite into the remaining porous
layers. Subsequent greenschist facies metamorphism is considered

to be responsible for partial alignment of sericite, mild

deformation and possibly the fissure veining by guartz-chlorite-
pyrite.
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- Sample Number : T 1324
2

Identification : Chloritized, epidotized, lightly sericitized
intermediate lava with quartz amygdales
enveloped by mobilized or introduced
K~-feldspar

Description :

The sample is a lightly weathered hand specimen with an
amygdaloidal appearance. Very abundant 0.5 to 3mm subspherical to
vermiform, yellowish grey amygdale-like structures are set in a
greenish grey groundmass. 8everal 5 to 10mm porous, ferruginous
patches appear to represent former aggregates of pyrite cubes.

A cobaltinitrite staining test revealed that the anygdaloidal
structures have a core of quartz and a major envelope of K-feldspar.

In thin section the greenish grey regimes between the potassic
and siliceous structures are seen to have a glomeroporphyritic
texture with abundant subhedral phenocrysts about 0.3 to 2mm in size
set in an imcompletely recrystallized groundmass of plagioclase,
K-feldspar, chlorite and sphene with ghosted textures of tiny
feldspar laths. The phenocrysts are partly epidotized, lightly
sericitized plagioclase, magnetite, chloritized mafic silicates and
leucoxene pseudomorphs of inferred ilmenite. Textures and abundances
are consistent with porphyritic andesite or trachyandesite if the
K-feldspar is original.

Quartz occurs as strained aggregateswith some residual "toothy"
fissure-filling textures in structures which closely resemble 1mm
vesicle fillings. One carries an epidote core. The quartz
aggregates are individually enveloped by larger zones of K-feldspar
as ragged poikiloblastic, replacement grains, about O0.5mm in size
and carrying remnant inclusions of sericite, but not usually chlorite:
or epidote. Some phenocrysts remain as remnants in some potassic
zZones,

A few subhedral cubes of goethite after pyrite grains up to
O0.5mm in size are dispersed through the rock, mainly outside the
potassic alteration.

An approximate mode is :

45-55% K-feldspar
30-40% plagioclase
5-7% chlorite
4-6% epidote
2-3% sericite
2-3% guartz {only in amygdales)
0.4-0.5% magnetite
0.1-0.2% leucoxene after probable ilmenite phenocryst
0.1-0.2% sphene '
0.2-0.3% goethite after pyrite

Comments and Interpretations :

It seems that this sample may have originated as a porphyritic
intermediate lava, either andesite or trachyandesite, with numerous
small vesicles.
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At some stage the rock was epidotized, chloritized and lightly
sericitized and the vesicles filled with quartz. Then or later
K-feldspar was remobilized or introduced to form thick replacement
zones around each siliceous vesicle. Disseminated grains and small
aggregates of pyrite crystallized in the rock, generally outside
the amygdaloidal structures and, thus, perhaps earlier.
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ﬁgﬂﬂple Number : T 1325

Chloritized, epidotized flow breccia of
andesitic lava with cavity fillings and a
few amygdales of quartz with epidote,
chlorite and a trace of sericite

Identification :

Description :

The sample is a lightly weathered hand specimen of dark greenish
grey rock speckled with moderate orange pink feldspar and with
several vague, coarse clastic structures. There are several small
patches of pyrite.

A cobaltinitrite staining test revealed no K-feldspar.

In thin section the rock appears to consist of several large,
ill-defined clasts, but its textures are not obviously pyroclastic.
Glomeroporphyritic, subhedral phenocrysts (about 0.5 to 3mm) of
moderately epidotized plagioclase, chloritized mafic silicates,
primary magnetite and sphene pseudomorphs of probable ilmenite are
scattered abundantly through a groundmass which appears to have been
dominated by tiny feldspar laths, now grossly overprinted by ragged,
equant, anhedral grains of untwinned plagioclase, up to 0.5mm in size.
Fine chlorite and some sphene occurs patchily in the groundmass.
There are traces of sericite alteration in a few plagiocclase
phenocrysts and in parts of the groundmass.

Strained quartz with primary fissure filling style occurs in a
few vesicle-like structures, commonly witha core of epidote. Some -
other larger, more complex and cuspate quartz aggregates a few -
millimetres in size appear to fill cavities between lithic clasts; :
coarse cores of epidote are typical, but one aggregate about 7mm in
size has a core of chlorite accompanied by minor ser1c1te.

Only a few disseminated grains of partly oxidized pyrite {about
O.lmm pyritohedrons) were detected in section; none appear spatially
related to the quartz. i

An approximate mode is :

80-85% plagioclase i
5-7% epidote _ 4
6-8% chlorite
3-4% guartz

0.4-0.5% magnetite
0.1-0.2% sphene
0.1-0.2% partly oxidized pyrite

sericite

Comments and Interpretations :

Re51dual textures and inferred primary mineralogy strongly
suggest that this sample originated from the same porphyritic
intermediate colvanic rock as T 1324.
coarse clastic structures were probably caused by flow brecciation.

It was less vesicular. ' Its
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Quartz, accompanied by epidote and less commonly by chleorite
and traces of sericite, filled vesicles and breccia pores. Thus,
pervasive epidotization and chloritization may well represent
propylitic alteration, rather than a late metamorphic adjustment,
Pyrite may have been introduced before silicification.

Groundmass feldspar throughout this sample has comparable
recrystallized textures to those in the replacement zones around
quartz amygdales in T 1324, but there is a total absence of

K-feldspar.
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§ample Number : T 1346

Identification : Brecciated intermediate lava which has been
epidotized, chloritized and weakly
mineralized by pyrite

Description :

The sample is a lightly weathered hand specimen of dark greenish
grey and yellowish grey phenocrysts or clasts. There is mild
iron-staining and a few grains and small patches of partly oxidized
pyrite. ‘

A staining test revealed an abundance of fine K-feldspar,
including some as veinlets and patches within plagioclase phenocrysts.

In thin section the sample displays primary glomeroporphyritic
volcanic textures, comparable to those in T 1324 and T 1325, but there
has been subsequent brecciation into cells which are commonly several
millimetres in size. In much of the rock there is little rotation of
the resultant clasts, but where finer brecciation and more ocbvious
rotation are visible, clusters of fine subhedral pyrite grains (0.0l
to 0.05mm grainsize) occur as replacements localized around fractures.

Plagioclase phenocrysts are abundant, lightly to moderately
epidotized and up to 2mm in size. A very few carry traces of
sericite. Subhedral, partly leucoxenized magnetite forms crystals
about 0.2 to 0.5mm in size and former ilmenite grains of similar size
and shape are indicated by fine sphene pseudomorphs, partly
leucoxenized. Former mafic silicate phenocrysts are crudely
pseudomorphed by chlorite, epidote and sphene. The groundmass has
recrystallized to ragged, equant poikiloblastic grains (about 0.5mm)
of untwinned feldspar with ermnant inclusions of tiny plagioclase |
laths. The textures are comparable to those in T 1324 and T 1325 ‘
and much of the feldspar is apparently potassic. Some fine epidote
group mineral, sphene and chlorite is scattered through the
recrystallized matrix, but most of the epidote group mineral
concentrates around breccia fractures. A trace of quartz occurs as
fracture veinlets in plagioclase phenocrysts. ~

An approximate mode is :

30~35% . K-feldspar | "

50-~60% plagioclase s
10-12% epidote group minerals ¥
0.5~1% chlorite ¥
0.4-0.6% magnetite, partly leucoxenized !
0.1-0.2% sphene and leucoxene, mainly after 1lmen1te

phenocrysts :
tr quartz
0.3-0.4% partiy oxidized pyrite

Comments and Interpretations :

It is considered quite likely that this sample orlglnated as a i1
glomeroporphyritic intermediate volcanic rock, comparable or 1dent1ca£
to that represented by T 1324 and T 1325. It may well have been f
andesitic, but like T 1324 it now carries a large amount of
K-feldspar in recrystallized or replacement textures. :
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The rock has experienced fine brecciation by heaving or
hydrothermal processes, not by shearing, and there has been
associated propylitic alteration involving production of epidote
group minerals, chlorite, sphene and leucoxene. Minor pyrite was
introduced via the fractures and deposited partly by replacement.

A trace of gquartz formed in a few fractures. The abundant pervasive
K-feldspar may also have been introduced hydrothermally, or at least
redistributed hydrothermally.
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ngs,ample Number : T 1343

Identification : Weathered feldspathic sandy and silty
gericitic pelite

Description

The sample is a soft, heavily weathered hand specimen of greyish
orange rock with a somewhat sandy texture and some small light grey
spots.

A staining test produced some weak stain but did not prove the
presence of K-feldspar.

In thin section the sample is seen to be heavily weathered but
there are recognisably epiclastic textures, with many subrounded sand
and coarse silt-sized clasts dispersed through a sericitic silty
matrix which has been heavily pigmented by limonite in mottled and
crudely banded patterns.

The largest clasts are several 0.5 to lmm subrounded grains of
plagioclase, partly sericitized. There are also several probable
magnetite grains of similar size. Much more abundant grains are
plagioclase grains, aboutO.lmm in size and sericitized and weathered
to varying: degrees., Quartz is present in trace amounts as angular
detrital grains, smaller than about O.lmm. The pigmented matrix
seems to be moderately aligned sericite with small chips of feldspar.

An approximate mode is :

30-40% sand and coarse silt-sized feldspar, lightly
to moderately sericitized
0.1% magnetite clasts
60-70% matrix sericitewith fine feldspar silt and
' extensive limonitic pigmentation
tr detrital quartz

Comments and Interpretations :

The sample is interpreted confidently to be an epiclastic
sediment. It is a feldspathic sandy and silty sericitic pelite.
It is likely to have been derived from andesitic source rocks and
deposited as a poorly sorted sandy mud, involving short or rapid
agqueous transport. :

‘ The limonitic pigmentation has probably been introduced during
weathering; it has no obvious source within the rock. The rock is
not silicified and shows no positive evidence of hydrothermal
alteration. The sericitic nature of thematrix and the partly
sericitized nature of the feldspar could reflect hydrothermal
alteration, but they may equally be products of low grade
metamorphism,
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Q%QSample Number : T 1371

Identification : Epidotized and chloritized, andesitic or
trachyandesitic possible ashflow with a
few vesicles filled by quartsz

bDescription

The sample is a hand specimen with light to moderate weathering.
The freshest parts show yellowish to greenish grey phenocrysts and
several 1 to 2mm aggregates of quartz set in a greenish grey
groundmass.

A staining test revealed moderately abundant K-feldspar in the
groundmass and as patches and veinlets in plagioclase phenocrysts.

In thin section many phenocrysts 0.2 to 2mm in size are visible,
along with some structures suggestive of perlitic cracking and former
vesicles in places, but the primary textures are not interpretable
with confidence. Careful scrutiny suggests that there were
porphyritic glassy and in some cases vesicular clasts, about 5 to at
least 30mm in size, and some subhedral phenoclasts (rarely of broken
form), scattered through a weakly foliated matrix, now composed of
chloritized and epidotized possible former vitric shards (Q.2mm)
scattered through a fine mosaic of untwinned feldspar (about 0.02mm
grainsize) and minor sphene. _

Possible perlitic structures, suggestive of a formerly glassy
character in coarse clasts, are outlined by chlorite and epidote
networks enveloping finely crystalline, untwinned feldspar.
Associated phenocrysts are moderately epidotized plagioclase, partly
leucoxenized magnetite, chlorite-sphene-leucoxene pseudomorphs of
emphibole or pyroxene and sphene-leucoxene pseudomorphs of ilmenite,

Filamentous to irregular vesicular structures, up to several
millimetres in size, are thinly lined with chlorite and filled with
guartz, now strained and recrystallizeqd.

An approximate mineralogical mode is :

55-60% plagioclase
30-35% K-feldspar
4-6% - epidote
3-5% chlorite
0.2-0,3% weakly leucoxenized magnetite
0.1-0.2% sphene and sphene~-leucoxene
0.1-0.2% quartz, in vesicles

Comments and Interpretations :-

It seems that this rock may have originated as a coarse, poorly :
welded or unwelded ashflow, but its primary textures are poorly
displayed and there is a possibility that it was merely a brecciated
lava. Parts of the sample were apparently glassy and produced
perlitic cracking patterns, now outlined by epidote and chlorite.
Other parts had filamentous to irregular vesicular structures, now
lined with chlorite and filled with gquartz which has been
subsequently strained and recrystallized probably by regional
metamoxphism. Because chlorite lines the vesicles the propylitic
assemblage of epidote-chlorite-sphene probably developed by
hydrothermal processes before regional metamorphism.

2/...
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If the observed abundance of K-feldspar reflects the primary
composition of the rock, then a potassic andesitic to
trachyandesitic composition is indicated. Some K-feldspar has
mobilized into altered plagioclase phenocrysts and there is a
possibility that some or all of the K- feldspar has been introduced

into the rock by metasomatic processes.

The primary composition and alteration styles of the rock are
generally similar to thoseof T 1324 and T 1325,



1’\‘)‘!— Sample Number : T 1995 062102

Identification : Chloritized, porphyritic leucocratic
andesite with vermiform alteration patterns
of K-feldspar centred on vesicles, some of
which are partly filled with later quartz

Description :

The sample is a lightly weatheredhand specimen which displays
crudely aligned, moderate orange pink pods and thick vermiform
structures, about 4 to 15mm in length, some with central lenticular
cavities, set in a dark greenish grey groundmass.

A cobaltinitrite staining test revealed that fine K-feldspar
dominates the vermiform structures ~and is abundant in the
intervening groundmass.

In thin section the primary texture of the rock is seen to
involve moderately abundant subhedral phenocrysts, about 0.2 to 30mm
in size, set in a fine groundmass. The phneocrysts are mainly
plagioclase and show little obvious alteration. There are a few
sphene aggregates after small phenocrysts of possible ilmenite.

Lenticular pores at the cores of the vermiform structures
resemble flat vesicles. Many remain empty, some are partly or wholly
lined by quartz and a few are filled with quartz, now strained and
partly recrystallized. Other quartz occurs in fissure veinlets, 0.02
to 0.1lmm wide, criss-crossing the rock and connecting with quartzoese
vesicles.

The pods enveloping the vesicles display plagioclase phenocrysts
set in ragged, poikiloblastic grains of K-feldspar including tiny
laths of plagioclase. The textures are the same as those seen in
T 1324 and T 1325, :

The greenish grey regimes display phenocrysts set in a fine
groundmass of feldspar, chlorite and minor sericite. Much of the
feldspar is 0.03mm laths of plagioclase, some is coarser
poikiloblastic K~-feldspar.

An approximate mode is :

50-60% plagioclase
35-45% K-feldspar
3-4% chlorite
2-33% open vesicles
0.3-0.4% quartz
0.2-0.3% sericite
0.1-0.2% sphene

Comments and Interpretations :

It seems likely that this rock originated as a porphyritic
intermediate lava, probably leucocratic andesite, and that it carried
many aligned, flattish lenticular vesicles. Subsequent hydrothermal
alteration has involved pervasive chloritization then potassic
metasomatism producing vermiform replacement zones centred on the
vesicles.

2/.u.
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Quartz was introduced later as veinlets cutting the potassic
and less altered zones and some vesicles were lined or filled with
quartz. Weak sericitic alteration is aligned differently and may
be of regional metamorphic origin.

The style of alteration in this sample is similar, but not
identical to that in T 1324 and T 1325.
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‘\'0-3 Sample Number : ‘T 1996
Identification : Sericitized, leucocratic, intermediate
pumice tuff or ashflow

Description :

The sample is a hand specimen of bleached, finely porous,
moderately foliated rock. A sawn surface reveals greenish grey
' Wlsps of deformed pumiceous appearance, about 1 to 30mm long, set
in a light greenish grey matrix.

A cobaltinitrite staining test produced some diffuse staining,
but seemed to reveal only minor K-feldspar as fine grains in a few
small clasts.

In thin section the sample is seen to consist largely of partly
allgned sericite but remnant textures are quite suggestive of a
pumiceous tuff or ashflow. There are many sericitic structures
which resemble ragged lenses of pumice with small vesicles commonly
occupied by feldspar grains smaller than about 0.03mm. The largest
pumiceous clasts carry phenocrysts of inferred feldspar, about 1.5mm
in size, now altered to sericite, secondary feldspar and minor quartz;
such grains have commonly plucked from the section. Small phenoclasts
of feldspar and leucoxenized opaques and a few felsite lithic clasts
are scattered through the rock., Many such clasts are plucked or
eroded from the sample. There are traces of quartz repla01ng clasts.
Some thin vein structures are represented by pores,

An approximate mode is :

80-90% sericite, mainly after pumice ‘
8~12% feldspar, as phenoclasts and vesicle fllllngs
1-3% felsite clasts '

0,1-~0.3% leucoxenized opaque clasts
0.2-0.3% secondary quartz
3-5% pores, after clasts and a few veins

Comments and Interpretations :

The sample is considered to have originated as a pumice tuff,
deposited by airfall or ashflow mechanisms. Its composition was
apparently felsic but neither acid nor potassic. The sericitization |
may be of either hydrothermal or low grade metamorphic origin. The ji
apparent porosity of the sample relates mainly to weathering out g
of recrystallized and sericitized feldspar clasts. Original porosity
in the pumice has been filled by secondary feldspar. : L

The rock could be related to T 1105, perhaps as a coarse
proximal variant or as a source from which fine detritus was rinsed
to deposit T 1105. Tt has not been significantly silicified, but
there are traces of secondary gquartz, perhaps introduced.
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XQ& Sample Number : T 1398
Identification : " Epidotized, chloritized possible flow breccia
of porphyritic glassy andesite lava with a

few guartz-filled vesicles

Description :

The sample is a moderately weathered hand specimen. The heavily
etched weathering surface appears to display poorly sorted clasts
about 5 to 60mm in size, whilst the fresher, sawn sufraces are less
informative and display light greenish and yellowish grey phenocrysts
or clasts disseminated through a greenish grey matrix.

A cobaltinitrite staining test revealed very minor fine
K-feldspar.

In thin section the sample is confirmed to consist of ovoid to
irregular altered volcanic clasts about 5 to more than 30mm in size,
but they are densely packed and do not seem to have an interstitial
matrix, tuffaceous or otherwise.

All of the clasts are composed of similar glomeroporphyritic
rock with subhedral, altered phenocrysts, about 0.2 to 2mm in size,
set in a groundmass of finely crystalline, untwinned feldspar (0.02
to 0.03mm in grainsize) and a prominent network of chlorite, epidote
and sphene resembling a perlitic fracture pattern. Plagioclase
phenocrysts are lightly to moderately epidotized. Former mafic
silicates are now chlorite and epidote aggregates. Former ilmenite
has been pseudomorphed by fine sphene and probable magnetite is
represented by translucent leucoxene, '

Quartz occurs within irregular vesicle structures, about 0.5 to
3mm in size, It resembles cavity fillings, now strained and
recrystallized. Several vesicles are lined with chlorite and less
commonly minor epidote. One vesicle has a core of chlorite.

Goethite after pyrite grains and small aggregates, about O.3mm
in size, occurs in disseminated fashion away from gquartz.

An approximate mode is :

85-90% plagioclase

1-2% K-feldspar

8~-10% epidote group minerals

3-4% chlorite
0.3-0.4% sphene, mainly after inferred ilmenite
0.1-0.2% leucoxene after inferred magnetite
0.3-0.4% quartz

0.1% goethite after pyrite

Comments and Interpretations :

It seems that this rock originated as glomeroporphyritic, glassy .
intermediate rock, probably andesite. Its coarsely clastic form
could reflect agglomeratlc processes, but it is at least equally as
likely that the clasts are products of flow brecciation during
solidification. Propylitic style hydrothermal alteration to epidote- |
chlorite-sphene and crystallization of fine. feldspar (probably alblte)
has affected the rock and highlighted a perlitic fracture pattern.

The few existing vesicles filled with quartz and minor chlorite and
epidote probably at that time, Traces of disseminated pyrite show
no association with quartz.
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HEC BASTYAN DAM SITE DRILL CORE ASSAYS

100
APPENDIX C.1.
Sample Driil
No. Hole
T260 6489
T261 6467
T262 6472
T263 6466
T264 4212
T265 4212
Note:

All assays in ppm unless otherwise shown.

{m)
Degth

16.6
20.0
23.2

1.0
18.3
43.5

10

30
30

25
60
50
20

25
2150
365
580
50
25

<0.5
< 0.5
<0.5
0.5
2.5
<0.5
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Fe %

1.75
3.25
2.15
4.10
4.55
1.45

<0.008
<0.008
<0.008
<0.008
<0.008
< 0.008



RECONNATSSANCE ROCK SAMPLE ASSAYS

SOUTH NATONE

11

APPENDIX C.2.
Sample
No. Approx. Location
T256 5,360,7208 374,960E
T257 5,360,670N  375,050E
T258 5,360,780  375,200E
T259 5,361,080N 375,360E
Note:

All assays in ppm unless otherwise shown.

30

30

35

40

55

25

100

65

125

50

i

<0.5

<0.5

<0.5

< 0.5
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Fe %

5.40

1.40

5.40

1.20

<0.008

<0.008

< 0.008

< 0.008
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APPENDIX D.1.

Evaluation of the VLF follow-up of the Rosebery East

DIGHEM survey (over Mt. Black and South Stitt areas)

Mitre Geophysics Pty. Ltd. Report, December, 1984.
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TaARLES & FIGURES

Table 1. A istimag of Mt Black Grid Dighem 14
Ariomalies.

Table 2. A Listing of South Stitt Grid 15
Diahem Anomalies.

Fiqure 1. Mt Elack VLF Dip angle Protfiles, ‘Fraser
Derivative’ Contours and Dighem EM Anomalies
(115,000 scale plan).

Figure 2 South Stitt VLF Dip Angle Frofiles, ‘Fraser

Perivative’ Contours asnd Dighem EM Aromalies
(135,000 scale pland.

Fiaure Al. Mzanetic HMHodelling! Line 5370000mN, Sowth Stitt
G!‘id*
Figures referred Lo but not included i this report

X GCeoloay {plotted on 115,000 scale plans of Mt Black ard
South Stitt grids?y.

x Magrnetic profiles (original wndraftted plots st 13110,000
sCalel.
X Dighem resistivity, magnetics and enhsnced magnebtics (plans

at 1:110,000 scale).

NOTE

Eigures 1 and 2 here are presented as Figures 6 and 9 respectively
in the current Getty Rosebery East Report.
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SUMMARY

The VLF method was used to investigate a numbher of EM  anomalies o

resulting from a Dighem survew over E.L. 1762 (Mt Elsck). The
follow-up wss carried out over two gridded sreast the Mt Blachk
arid arnd the Sowth Stitt arid. On both arids, 8 number of weak
Dighem responses were recorded within broad resistivity lows.
These were mostly interpreted as heirng due to 8 wide conductor
(Dighem’s ‘H’ {t4ype responses), I the sbsence of any qood bed-
raclk conductors, these zomes were heing investiasated in Lhe hope
that they may be caused by sediments or altered volcanics (bath
possibilities being favourasble sites for mineralisation). On the
Souwth Stitt arid, wmapping has defined 2 larae sres of scree and
glacial cover. Most (but rnot a3ll) of the Dighem responses lie
within this areza. 0On the ML Black <rid, smsll, isolated patches
of alacial cover have been observed, bul nolt enowvah o account
for the responses.

A number of VLF responses were defined on both qrids, correlating
approdimately with the areass of low resistivity defined by the
Dighem. To wverify the correlation of 8 Dighem snomaly with a
particular VLF conductor, the position of the aromaly was deter-
mined {(where possihle) by rorrelating Dighem’s enhanced magrnetic
Maps with the around coverage. This exercise showed the Dighem to
be ‘out’y in places, by more than 200mM, On the Sowuth Stitt arid
(which lies on the steep western slope of Mt Marchison), it
appears that some lines flown in 3 westerly direction may be more
in error than those flown easterly towards +the mountain. More
magnetic dats (sufficient Lo produce a8 qgood cormtour mep) is
required to accurately plot 2l of the Dighem data. Followina
the repositioning which was possible, most of the Dighenm
responses coincided with 8 VLF zone.

The three ‘'H’ +type responses recorded on the Mt EBlasclk grid
coincided with +the broasd VLF zone in the centre of the arid,.
This response is typical of conductive overburden and supports
the DRighem interpretations A fourth snomsly, interpreted as being
cavsed by culture, seems likely Lo be caused by system noise,
despite its correlation with a8 partially defined VLF zorne. Two
gthers sanomalies have been inswufficiently defimed by the follow-
up surveds to be confidently evalusted., Althouagh the sources of
the EM responses on the Mt Black arid have rnot heen determined,
they do not sppear to be prospective. Integrated with the (poar?
results of the gecchemical surveds and mapping, ro further work
is recommended on this @rid.

Orn  the South Stitt grid, those ‘HY type aromalies overlwging the
scree and glacial cover are regarded as heirmg due to swperficial
sources and are considered uwunprospective., The VLF wmethod defined
several zones within this area. These should be considered
equally wninteresting, nowever a8 possible bedrock response
(arnomaly 75E) overlies the southern end of the best of these
zongs  and an uninterpreted possible anomaly (72XE) overlies ihe
(P)same zone near its strongest developpent, Becsuse of these
potentially interestimg responses and because the VLF method will

3
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ot penetrate conductive cover, a nomber of traverses with 2
Genie system (or similar) are recommerded,. It is zlso recomiended
that the other possible bedrock snomaly on this grid {(anomaly
&65AY he further investigated,

A& well defined magrnetic snomaly, coinciding with VLF  responses,
was wefined at the eastern end of seversal lirnes of the South
Stitt grid. The pasition and trend of this maqretic/conductive
zone coincides with the interpreted position of the Hentwy Fault
antd has 8 possibly associated chargesbility highs, &n interpreta-—
tion of the magnetics sugests two sourcest one thin shallow bodyg
(with 2 depth to top of about 10m) and an adjscent wider and
deeper source (with a depth to top of about S0m).



- W

| ——

Ol U v e e el hq.ﬁﬁ M e e S ‘i s S e a8 e

%,

119 - -

062116

INTRODUCTION

E.l. 17862 (Mt Black? surrounds EZ'gs Rosebery Mine and covers an
area of +the prospective Cambrian Mt Read Volceanics (host to
several base metsl mines and deposits, dncluding Rosebery).
Euploration. onn the lease is managed by Getiy uwnder 3  joint
venture agreement with EZ.

A Dighem survey was flown over such of the licence in December,
1983 (Dvorsk, 1984). although well-defined bedrock condoctors
weare hoped for, thev were not expected since most of the sres hsd
previously beern st least regionally investigated by around and/er
girborne geophysics, as well a8s with geochemistry snd geoloqical
mapping. However it was hoped that the use of high freguency
(7200Hz) coils on the survey would define areas of lower resist-
ivity which might correlate with sedimentary seqauences within the
voleanies or possibly, areas of alteration.

The results were disappointingad 00 good bedrock conductors wére
recorded  and, although there has nobt ged been follow up of sll
the Dighem responses, there are several cases where Lhe Dighem
failed to detect known areas of sediment (ie, the sedimenls may
ot be significantly less resistive than the voleanics). How-
ever, a large rumber of non-bedrock responses wWwere recorded and
these are being investigated.

To locate the Dighem znomalies on the grouwnd, it was decided +to
vse the VLF wmethod. While it wss apprecigted that this method has
less penetration and gives unwanted responses to swamps, faults,
ete, which other systems (eg, Genie or Max-min) mag notd
puperience in  Taemanisa has shown that the method will find
sources OFf genuine anomalies (Bishop, 1981). Dighem’s fourder has
slso recommended the VLF method ass an excellent ore for loecating
Dighen anomalies (Fraser, pers. comMm,?. The main advantage of
the method in this applicetion is that rapid reconnsissance
traverses can be made through upgridded sress uvsing 8 ‘topolite’
and COoMpass. Thiss the snomalies osn be @iven an order of
priority (based on geplogical observations arnd so0il qeochem
sampling as well as the EM results) withowt gridding easch ares.,

Since VLF surveus aftern aive more anomalies (tham the Dighem) and
the Dighem is likely to be “out’ by at lesst 100m (an cobservation
based on severasl surveds in Tasmaniad), the resulty of  the VLF
survey must be interpreted o decide whebther the VLF has located
the source of the Dighem and, if so, which VLF asnomsly the Dighem
correspontis  to. This report evaluates the follow up of Dighem
responses in two areas (both of which have beern gridded)! the Mt
Black arid and {the South Stitt arid,.

HT ELACK GRID RESULTS

The Mt Black grid covers six Dighem responses. These are
listed in Table 1, The VULF has located several conductors on the
qrid! these +trend rouwahly north-south arnd lie within 8 broad

o
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resistivity low defined by the Dighem survey.

Ground maqgretics can often he used to verify +the locstion af a
Dighem survey. Magretics has been resd on the Mt Black arid,
however the coversge on somMe lines is inswfficient to provide a
good comparison with the Dighem results (and is met sufficient to
produce a magnetic contour plan which provides the best method of
comparison). However there is enough information to suggest that
the Dighem is 200m to 250m too far to the easst in the south east
cormner  of  the Mt Black arid, but is correctly plotted in  the
south west rcorper (ie, south of 53746000mN and either side of
381000mE). North of 5376000mN, the Dighem is probably sbout 100m
too far to the east a3t 381000mE/S376500mN ard on S378000mN,  +the
around and Dighem maanetics agree Lo the esst of 381008mME. Else-
where on the grid, correlations carmmot be made. In summary, the
Dighem over the Mt Black grid asppesrs Lo be variably east (upto
2%0m) of the proper position.

A comparison hetween the VLF a8nd the individuzl Dighem results is
given below.

Dighem anomaly 350 (no. 1 of Table 1), This has beern inter-
preted as beirng due to a surface cordguehort one would therefore
expect 3 broad VLF response. The VLF gata on the lines either
side of this response is very ‘noisy’ and only the two 20+
responses on line S5377750mN {(Figure 1) may be real. 35D can he
correlated with either of these respaonses. It is 200m to the east
of one, a8t 3B1300mE, which aarees with the qeneral comments asbout
the positioning of the survew drawn from the msgrietics. However,
the other, al 381630mE, is broader (and probably stronger) but
there is no coverasge to the south arnd a2 definite correlstion
cannit be made. (Grownd follow-up must extend well past Lthe
supposed position of asn anomalysy on lines either side of 14.4)

Dighem anomalies 38XE, 32E & 40ia (ros 2, 4 & 5 of Table 1. all
of +these responses have been interpreted as being due to  thick
caonductive cover or a condductive rack wnit, Although no likelw
source  for  these responses has been observed onm the grid
{(McNaught, pers. comm.), each may be correlated with & ULF
response,

It was suggested above that the Dighem in the region of lirne
5376500mMN was plotted abowt 100m too far to the east. If snomely
4814 is moved 150m west, themn all three anomalies fzll withim the
broad VLF zone in the centre of the grid, Such 2 wide response is
consistent with that expected over s broasd conductor such  as
overburden or 2 condoctive rock unit  (alithough it couwld slso
indicate & conductor at depih). -

x Due to either wesk signal -not indicsted by the field book
results —or to poor readinge. Field strengths were recorded and
should be plotted since absence of & coincident Tield strength
anomaly with a2 dip asnomaly indicstes either & spurious or very
poor VLF response,
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l-LDigheM gnomaly 390 (no. 3 of Table 1) This response has also

heen  inadequately covered by the VLF follow—up., {The traverse
along the roasd may have been considered adequaste, however Lhese
results hear no relation to the 1line t{traverses which all
(including 5376300mN) show g rise to the west.? Figqure 1 shows
amomaly 32D coincident with an incompletely defined VLF  zone.
This zone needs 1o be properly defined before any definite
conclusions can be drawn {(3nd ppossibly another traverse made with

a more sophisticated EM technique). Despite the correlstion, it
is likelw that 39D is due to instrumental noise and is not s
genutine  anomaly. This opimntion is reinforced by  the qeology,

which shows the area as massive sndesitic lavas.

Dighem anomaly 45E (rno. &6 of Tahle 13, Aaain, the VLF coverage is
insufficient to try and assign the anomaly to ome of the adjizcent
VLF  zones, The coverasge on line S3795250aN (the line closest to
the arnomaly) stops short of (ie to the east of) the Dighem
responses. It  is possible that 48F cowuld be correlsted with a
VLF zore which may pass 100m to the west,. This would give 3 qood
correlation hetuween the VLF snd the low resistiviy zone defined
by Dighem.

SOUTH STITT GRIP RESULTS

The Soowth Stitt grid covers eleven Dighem responses. These are
listed in Table 2 arnd are shown in Figure 2 with the VLF results.
The VLF survey has defined several condoctors and like the Mt
Black survey, these lie within a8 resistivity low defined by the
Dighem survewy, This low is ‘Y’ shaped (the western arm has only
beerr partizally defined by the VLF) snd overlies the aresa of scree
and qlacial overburden shown on the geological map.

Correlating the 1:110,000 scale masgnetic profiles withh Dighem’s
enhanced magnetic contours, swuagests that the Dighem data has
bheen plotted west (ivregularly, but wpto Z5Im) of the true
poasition fer most of the Sowth Stitt qrid., This mag apply
particularly to the west-flown flight lines. Only on line
5349500mN is g misplot to the esst indicasted (of about 70m).

A comparison between the VLF and the individusl Dighem responses
is aiven below.

Dighem anomaly 694 (no. 1 in Table 23 is Z200m rnorth of the
northernmost VLF limes, It sppears to be closely along strike from
a VLF high nesr 383000mE on line S371000mN. Dighem arnomaly 47XD
(roe. 2 in Table 2) is between two VLF lires 500m spartt: it
appears Lo lie on the same VLF trend as anomaly &8%a. However, for
both  of these anomalies the VLF coverasge is too far away to have
‘followed—up’ the Diahem., Since the former is 8 possible pbedrock
arnomaly (and the latter is undefined), these responses would be
at the top of any geophysical priority list of asromalies for
follow-up,

Dighem anomaly 70XE (no. 3 in Taeble 23 is also half wsy between

7
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lines S00m apart. It lies alomg strike of 8 brosd VLF response.
The anomaly has been interpreted ag being due Lo the (western)
edae of & brosd conductor, however the Dighem profile shows that
there is condoctive material fourther to the west ard the VULF
results swupport this (Z0XE occurs a8t 8 sudden thickeming (or
sudden increase in conduetivity) within the overburaden).,

Dighem anomaly 7iXC (no. 4 in Table 27 is shown overlying & qgood
(Z0+) VLF armomsly in Fiagure 2, This is & doubtful correlation if
the interpretation of the Diahem respornse (a2 broad conductor) is
correct) VLF responses over brosd conductors are also broad, not
narrow as here. Further, it was stated asbove that the magnetics
sugaested that +the Diahem results should be moved o the east
{beyornd the VLF coverazage).s For more pogitive identification, the
VLF survey showuld be extended fTurther east {(on seversl lines),

Diahem arnomaly 72XE (ro. 5 in Table 2) is an wninterpreted
anomaly positioned over line 9369750mN. If moved 100m Lo the east
{in agreemant with the magretics on this line) it coincides with
a strong (20+) VLF zone. Another anomaly on the same flight line,
7ZXFE {ro. &), then coincides with another (wesker) VLF zones This
zone f(see Figure 2) is wnlikely to be due to a wide conductor,
put o relisbility carn be placed on  the interpretation of
‘passible’ anomalies and the narrow zone indicated by the VLF  is
2 possible source of the Oighem response.

Diaghem snomalies 73E & 740 (nos 7 & 8 i Table 2) have both been
interpreted as beinga dwe Yo broasd corndoctors (rno. 7, aun
‘possibly’ dued. They lie either side of S3469500mN. The magnetics
on this linme indicated a8 shift of shout 70m to the west (ieg, the
Diahem was misplotited a2bout this distance to the east)., If 740 is
moved 70m, it then coincides with & broad VLF zone consistent
with +the response (thouah fmot uniquelyd over a wide conductor.
Ariomaly 73 coincides with & very wesk VLF comductor as plotted
btk would coincide with the zome correlsting with amnomesly 72XF if
it was moved 170m to the east. Sueh differences in direction on
adiacent limes can occur in steep country (such s spplies here?
when adjacent lines are flown in opposite dirvrections (35 occurs
here), A gimilar shift is suggested om the mext line to the
south, flight line 795 (see below). Thus 73E is +tentatively
correlated with the sastern VLF high (passing through 382170mE on
line §G3869300mN), while & strongeer correlastion is given for
anomaly 740 with the broad VLF zome 70m to its west. To make a
proper interpretation, & contour map of the ground maanetics is
required (probably 3t & closer line spacing tharn haes heen used
hered), The Dighem limes could then be ‘moved’ to it the true
magretic pattern, It is noted that +the VLF responses, srd
particularly the ‘broad zone’, cut across, a8t 2 high anqle, the
maaretic high enclosing these three Dighem snomalies.

Dighem anomaly 75E (no. 9 in Table 2Z) has been interpreted as

beirng possibly due to 8 bedrock conductaor and is  therefore of
high interest,. It overlies line S53469250mN where +the maanestics
suggest that the Dighem results had been plotted 250m west of the
true positions A shift af 200m (to the east) places 75E in coin-

8
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gidence with & sowuthern extension of bthe bBraad VLF zorne mentioned
abhove. Anomaly F7XC (no. 10 i Table 2) is apparently slong
strike of this zone without being moved., The around magrnetics
suggests  bthat the twe adjgcent westerly flown lines (76 & 78)
stionld be shifted 200m or 300m to the east, but this may does not
apply to line 77 which was flown to the east. (The fault in this
logic, is that line 7% was zlso flows Lo the east.)

Dighem anomalyg 72XD (ro. 11 im Table 2) lies midway between two
ULF limes S00m apart, Neither lire shows any strong VILF response
arnd the line separation is too far to correlate between lines. On
line 5368500mN the ground masanetics (tentatively) suggested that
westerly flown flight lirme 78 sheoould be shifted st least 2004 to
the east,y but no comment can be made about easterly flown line
79. The Dighem profile shows only & local resistivity low
associated with this possible anomaly. Infill VILF is required for
more positive identification, but 792XD may not be a qenwvine
PESHOMTEE. {(The lack of similasr comments about the asromslies
discussed above does not mean that thew arve pecessarily  ‘true’
TESPONGES, )

CONCLUSIONE AND RECOMMENDATIONS

The VLF rtesponses on both the Mt Black ard South Stitlt gqrids
rouahly lie within resistivity lows defined by the Dighem survaey,
On both @rids, there may be g better correlation with the resisgt-
ivity map than with the individwual EM responses. (Dvorak (1984
points ouwlt that the resistivity map is more indicative of broad
conduectors (which may define potentially leess resistive
sedimentary sequences or altered voleanies) than the actusl EM
responses. )

MT BLACK GRID

Ori the Mt Black grid, the three central ‘H’ tupe responses were
correlated with 8 broad VLE zone. The three remaining snomalies
have been inadequately followed-up) e, insufficient coverage
withh WVLF either side of each aromaly. The ‘S’ tuype response  1in
the north east corner of the grid could be correlated with a2 VLF
zone  whith may occur 150M to its easst and the "E?’ t4ype response
in the south west with 8 zone 100m to its west. The high arade
‘LY arnomaly  in the cemtre-~west of the qrid; coincides with 23
partially defined zonme, however a stronaer VLF response would pe
expected over a grade & Dighem response, Instrument noise s
suspected (but furiher follow-up is recommended -see later).
Also, much  of  the VLF data on the Mt FElack grid is aof poor
quality] particularly the four northernmost lines. Re-reading the
noisier limes ang plotting the field stremaths (to aessist  in
recagnising naise fraom qernuine anomalies) would reduce the number
of VLF zones on the arid.

Most of +the VULF arnomalies are wesk snd those in the centre are
consistent with responses over c¢onductive cover. However, apart
from a few small isolated patches of +thin glacial cover, no
potential sowrce for the EM responses has been observed on  the

?
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arid. VLF can give the same kirngd of response over a deep-~seated
conductor as it will over 3 broad superficisl one (hence o
drill hole should be targeted soleldy on VLF information), however
there are no Dighem responses indicative of 2 deep bedrock
conductor (the lack of ang geochemical anomalies also considerabh-
1y downgrades ‘the prospectiveness of the srea). If a thorough
follow-up of the resistivity lows defirned by the Dighem survey i
to be wundertalker, thern further investigation of this urexplained
low 1is warranted, A few lines surveyed with 3 ausntitative EM
method {eg, Genie) would confirm the nsture of the source., Line
53746750mN showld be included (and extended to the west) g0 that
the high grade ‘lime’ anomaly ‘3907 is tested.

Frecise correlation can be made between the Diahem and VLF  data
it the Dighem data has been properly located, The magnetic
coveraae suggests that this could be done if more <{(and longer)
lirnes were survedwed, Given the unprospective nature of this area,
this 1% probably not warth doing.

SOUTH STITT GRID

Several of the Dighem arnomalies shown o Figure 2 have not  been
defined by the VLF coveraqe of the South Stitt aorid. Bt 811 of
those within the grid have been corrrelsated (some more tentative-
1y tham others) with a VLF response, Like the Mt Elack arid, the
ground  meponetic coversge was instromental ic helping to position
the Bighem data, The positioning appesrs to be dependent upon the
flight line directions, The arid is situated om the steep western
side of Mt Murchison srnd lines flown to the west sppear to  bhe
further ‘aut’ than those flown to the east. More magnetic dsta
would allow . better positioning of the Dighem, which would in turn
permit more confident comment sbhout the two types of EM results,.

The VLY arnd centrasl Dighem responses {(nos 9 to 10 of Tahle 2D
averlie scree and Qlscisl cover on the South Stitt grid] ie,
superficial sources are likeld., However a Dighem response (75E)
which coincides with the soubhern part of orne of the VLF respors-
es has beern interpreted as possibly being cavsed by 8 bedraock
conduetor, Therefore further checking (Wwith eg, 2 Genie traverse)
i recommended. arother possible bedrock conductor (654 lies
bedond the VLF coverage in the north east corner of the grid,
Aalthovgh the interpretation for such low level responses is very
unreliable, these relstively isolsted srnomalies should receive a
fhilaher priority than the brosd ‘H’  type conduoctors. Aromalies
&7XD and  79XD should aslso be investiagsted in more detasil: the
present  coverasge, with lines S00m apart.is too far to properly
locate and evaluate the anomalies. ?

A distinet magnetic hiah wss recorded at the easstern end of lines
93469750mN, SB370000MN ard S3703500mNe This high is coincident with
the strong VLF resporse at 3B2S500#4E on 9370000mMN 2rnd  with the
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X A depth of Bim to 90m is indicated from the VLF assuming 2
simple lime source {(Fraser, 19813,
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weaker anomaly on the next lime to the south (89369750mNY. This
lirne i% close to the interpreted position of the Henty Fault and
it appears that here i1t may be bobth conductive and magnetic. If
there is a8 common source, then the contouring in Figure 2 should
be altered in the norith east corner., (Further data, both
magretics and VLF (plotted at the same scale) would verify this.)
The magnetics has been interpreted ard 8 depth of about 10m is
indicated to the shallower of two sdjacent sources {see
Appendix) .

A dipole-dipole IF survew (Howland-Rose, 19807 defined a
resistivity low in this arez {(less than S00ohm-m in a2 background
of more thar 20000hm-m)s A broad chargesbility high (ta 2Z2mv/v)
is sssociated with the low, The high is offset some 1%0m to 200m
to the esst of the peak of the magnetics and its diffuse shape
sugaests 8 separaste source fTrom the maarnetic body.

5y

JiRe Bishop
Dec., 1984.

11



Jape

(02 | | 062123

REFERENCES

Eishops JsRey 19B1. Notes on some EM methods for ground follow-up
of Dighem asnomalies. Mitre Geophuysics report 81706
for EZ amd ML Lyell.

Dvorak, Z. 1984. Diaghem survey of the Rosebery East survey,
RDighem report mno. 367 for Getty.

Fraser: D.C.y, 1981, A review of some wsefTul algorithms in
geophysics, CIM bwlletin, vol. 74, no. 828,

Howland-Rose, AMW., 1980, LComments on pole and dipole-dipole
surveys over the Stitt arid. Scintrex report Tas-
36% for EZ.



AN M e W e e N il‘.' M s R ke N "'l s Ak a av v a

0621214
AFFENDIX

Interpretation of the South Stitt Maaretic Anomaly

A wmagrnetic snomaly with 2 maximum value of aspproximately 700nt
was recorded at the eastern end of several lines on the South
Sstitt arid. A& shallow, iabular source was indicated with a
northeast - southwest trend. The area is overlain by scree and
qlacial cover, but the Hentg Fauwll has been inlerpreted as being

. rlose to the position and tremd of the maanetic anomaly,

The anomaly is well developed on line 5,370,000mN (2t 382,400ME

and this was modelled wsing & “two and 2 half dimensions’

modelling package. Figure Al shows that +two tabular sources
steeply dipping to the east can account for most of the anomaly.
(& regionzl gradient of 2Z0nt per 100m —increassing to the esast -~
has been removed from the data.)

The shallower source i% buried to 10m a2nd has a8 width of 10m.
The deeper source is buried to 47m and has a width of 30m. These
widths gre largely dependanl wupon the msanetic sugcepltibility
which was arbitrarily chosen to be 0.009cqs unite for both hodies
(a larqger sugceptihility will resull in narrower bodies and vice-
versa! the depths should remain constant).

The other relevant parameters for the modelling ared
Maanetic Field = &2400nt Dip = 72 degrees
Frofile Bearina = 78 degrees (magrnetic) (ie AMG easst).

Strike lenaeth of hodies = 700m

X A body of finite strike length is used for the model, but it is
assumesrd that the profile crosses the centre of the bhody. This
gzaumption is only important when the profile is close to one end
of an arnomaly.

13



No.

$%]

(2)

&}

{4)

%))

(4)

L E TN F B

v
™
v

Anomaly

3N

X8

1014

438

Position
3B1480mME/537767 00

38107 0nE/3374820mN
3B0520ME/5376720m0
30121 0mE/5374680mN
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Grade

TaplLE 1
Dighem Anomalies on the Mt Black Grid
ﬁpe' Reponse Comment

8 good out-of-phase on " coincident with a

7200Hz magnetic high

H? very weak in-phase & written as 38%E on

CFO on 900Kz oist~of-phase on P00Hz profile presentation.
#agnetic high 300n to0 E

L in~phase (F00Hz) oniy there is no ‘culture’
in the araa,
doubtful m13'

H? - close to the peak of 2
large 7200Hz out—of-
pliase response

H - prabably picked from a
small inflection on
the 7288Hz in~phase

E? - probably picked from 3

3807998E/5375130M

M

63

smzll ‘blip’ on the
7200Hz out~of-phase
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¥ Diahem Suymhol

Type of Conductor

Bedrock conductor

Edge of broad conductor

Eroad coﬁﬁuctmr {rock unit or thick cover):
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