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INTRODUCTION

In January 1976 The Mount Lyell Mining & Railway Company
Ltd. decided to joint venture its Exploration Licence areas
‘due to a shortage of funds available for exploration. This
situation arose due to the prevailing depressed world copper
price.

- On May 20th 1976 a Joint Venture agreement with Getty
0il Development Co. Ltd. (G.0.D.L.) became effective.

This report includes data from period 13, 1975/76 and
periods 1-13, 1976/77.

Expenditure on E.L. 9/66 during 1976/77 was $141,647
bringing the total direct expenditure on E.L. 9/66 since 1966
to $1,014,647.

A cost summary for the pericd isg:~

Salaries and Wages $ 21,144
Materials, Edquipment, Facilities 8,283
Access 7,031
Geophysics 14,945
Geochemistry/Petrography 6,667
Diamond Drilling 73,211
General Costs/Burdens 7,984
TOTAL ({including 6%% Indirect Costs) $ 143,508

1.1 Summary

Between May 1976 and June 1977 exploration on E.L.

9/66 was confined to two major areas {Map 3). These
were: -~ '

(i) Red Hills - Gooseneck grid.
{ii) White Spur grid.

A three hole diamond drilling programme was initially
proposed for the Red Hills area but extended to four holes
following the results of R.H.5 {Section 2.1.4). 1In
addition 2600 m (8400') of E.I.P. was undertaken in the

- southern extension of the Gooseneck grid and further soil .

~sampling carried out to complete the coverage west of Red
Hills. ' ' |

At White Spur E.I.P. coverage of the area north of
Line 28N and west of the Henty River was completed up to
the Lease boundaries (48 line-Km). A detailed magnetic
survey of the western anomalous part of the grid was
undertaken using a detailed base station contreol. Soil

geochemistry of anomalous zones outlined by E.I.P. was
completed.

Proposed exploration for 1977/78 will focus on
diamond drilling at Red Hills (5 holes planned).
Additional work will be grid cutting, followed by a
reconnaissance E.I1.P. gradient array survey in the north-
west of the Lease area.

Follow-up work has been planned for the White Spur,
Henty Fault Zone, and Howards Anomaly - Zone A areas.
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WORK COMPLETED 1976/77

2.1 Previous Work and 1976/77 Lxploration Objectives

In recent years exploration in the area has been
undertaken by both Rio Tinto Australia Exploration and
E.Z. Co. A/Asia Ltd. between 1957 and 1962, and by Mount
Lyell from 1967. A detailed description of all previous
work prior to 1967 is given in the Annual Report E.L.
9/66, 1969/70.

The two main objectives of the 1976/77 planned ex-~
ploration program were to carry out a three hole diamond
drill program in the Red Hills area, and to carry out a

reconnaissance E.I.P. gradient array geophysical survey
over the White Spur grid.

2.2 Red Hills - Gooseneck Area

2.2.1 1976/77 Exvloration Obiectives

The diamond drilling program was designed so
that, at completion, sufficient data would be
avallable to make a major decision on future ex-
ploration priorities in the Red Hills - Gooseneck
area. In addition, the area south of the Red Hills
"grid was given B.I.P. geophysical coverage to more
accurately delineate the known anomalous zones.

In the Red Hills - Gooseneck area, two envir-
onments were considered to offer the highest pot-
ential for the occurrence of economic ore deposits
(Map 4). They are:-

(i) Pyrite-chalcopyrite-magnetite veins and
dissemination within the Red Hills altered
lavas (previously termed "Darwin-type"
rhyolite).

(ii) Galena-sphalerite mineralisation associated
with black shale pyroclastic sequences out-

cropping up to 300 m west of the Red Hills
altered lavas.

Two of the proposed drill holes were designed
to each test one of these enviromments, and the
third hole was planned to test the black shales
and the altered contact of the lavas.

2.,2.2 Access

A sub-baseline from Line 80S 3000E with four
additional traverse lines were pegged to the south
of the existing Gooseneck grid (Map 3). Pegging
involved a total of 6,500 ft. (2000 m) and was

completed by Mount Lyell personnel during October
1976. '

During the early part of the field season
access into the Red Hills -~ Gooseneck area was
severely hampered by logging operations being
carried out by Western Distributers, north of the
Henty camp {(Map 3). Following cessation of these
operations at the end of December 1976 road mainten-
ance and some minor reconstruction was necessary to

- re-establish vehicular access o the area.
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Should further logging be undertaken then some
agreaement must be reached with the operators to
ensure that the road is passable at all times.

Surface Geology-

Brief geoclogical mapping was undertaken in
specific areas during the field season (Map 4).
The main black shale/siltstone horizon exposed on
the Gooseneck road and at Red Hills was traced
northwards and found to thin out by Line 16S5.
Southwards the horizon follows a distinct topo-
graphic low.

Diamond Drilling

The diamond drilling programme in the Red
Hills-Gooseneck area was originally a three hole
programme designed to cover the two most prospec~
tive mineralisation environments. Drilling was
undertaken by Mt. Lyell personnel working two 10
hour shifts and using a F49J Mindrill rig. Four
drillers were based at the Henty camp from January
5th to June 1lgt, 1977, for five days per week, and
were supplied and supervised as necessary by
drilling foreman R. Ritchens. Five holes were
drilled, totzlling 1471.4 metres with one hole
being abandoned before reaching target depth as a
result of excessive flattening.

Drill holes RH4 and RH5 were drilled accord-
ing to the original programme. However, the min-
eralisation intersected in RH5 was thoudght to
warrant immediate follow-up drill holes. RIG,
RHO6R and RH7 were drilled to define the extent of
this initial intersection (Map 4).

Total cost of the drilling programme was
873,211, representing a'drilling cost of $49.76/
metre. '

DDH RH4 (Fig. 1)

The purpose of RH4 was to test a coincident
pole-dipole and gradient array IP anomaly located
at Line 85,22008. The IP survey (CGG, 1970) also
indicated a significant SP anomaly of + 65 mv.

At surface the target zone occurs within the
Red Hills altered lava segquence which includes
strongly chloritised volcanics with scattered
disgeminated pyrite. Approximately 150 m north-
west, No. 1 North aAdit exposed minor disseminated
pyrite with isolated veins of chalcopyrite: chip
sampling in 1971 included 17 m of 0.36% Cu and
15 m of 0.26% Cu. ‘

Soil geochemistry values on Line 85 1850-2300E
averaged 191 ppm Cu (maximum 334 ppm at 2050E)
c.f. a background of usually < 50 ppm over similar
rock types.

R.H. 4. was collared on 5th January 1977 and
completed at 309.6 metges on 8th TFebruary 1977.
Collar bearing was 246~ mag. and collar dip 50
west. : '
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The first 39.5 m were drilled using conventional
NX eguipment and the remainder with NQ wireline.
The hole intersected a seqguence of strongly chlor-
itized felsic volcanics which were interpreted as
lavas although alteration had obliterated original
macroscoplc textures. Brecciation was extensive
throughout the sequence with fragments of sericit-
ised and chloritised lava in a fine-grained chlo-
itic groundmass. Pyrite occurred throughout as
disseminations and as minor veins and was frequently
associated with disseminated magnetite, particularly
where brecciation was more intense. Chalcopyrite
occurred as rare blebs and veins within the valcan-
ics and associated with guartz-—carbonate veining.
The most significant zone of mineralisation was

1.5 m of seari-massive pyrite and chalcopyrite be-
tween 250.0 m and 251.5 m. A summary of relevant
assays 1s given below:-

Ri14 49.5 m -~ 57.0 m (7.5 m)
227 ppm Cu 352 ppm Pb 0.29% Zn 1.9% S

249.0 m - 252.0 m (3.0 m)
0.89% Cu 101 ppm Pb 343 ppm Zn

262.5 m - 270.0 m (7.5 m)
0.22% Cu 53 ppm Pb 278 ppm Zn

No problems were encountered with drill hole
deviation although accurate bearings could not be
determined due to the magnetite.

DDH RH5 (Fig. 2)

RH5 was designed to test the pole-dipole IP
anomaly on Line 323,1800E caused by the black shale/
siltstone outcropping on the road 200 m to the
nerth., These gediments had been intersected by
previgus drilling to the south by R.T.A.E. and E.Z.
between 1957 and 1959 and had recorded values up to
0.4% Pb and 0.15% 2Zn. Selective chip sampling of
the shale horizons had shown values up to 1.2% 4n.

Soil geochemistry results showed some anoma-—
lous Pb values over the IP anomalous zone (1800E,
200 ppm Pb; 1950E, 330 ppm Pb), but low Zn values

(1800E, 50 ppm Zn maximum} .

In addition RHS was planned to intersect the
contact with the Red Hills altered lavas in the
vicinity of No. 2W Adit to the east of the sediments.
However, due to problems with site preparation, the
collar was moved 80 m north.

RHS5 was collared on l4th February 1977, and
completed on 28th gebruary 1977 at a depth 8f 237.7 m.
Collar bearing 102° (true), collar dip - S0"E. The
hole was completed using NQ wireline equipment.

Summary of RH5 log:-

0-30.1 m: medium grained crystal lithic felsic
tuff.
~-66.7 m: carbonaceous and pyritic black shales
(cause of pole~dipole EIP anocmaly ©

Line 328). -



-122.6 m: altered felsic guartz sericite chiorite
: tuff.
~178.6 m: fine grained vitric and/or siliceous,
and coarse grained tuffs.
~195.7 m: brecciated altered lavas.
-208.2 m: fine grained siliceous sediments in-
: cluding 3 m sphalerite-~galena at 196.0
- 199.0 m.
coarse grained -~ agglomeratic tuffs.

m brecciated altered felsic lavas.

-237.7

-
-
-
-

Assay Summary:-

196.0 - 193.0 m: 3 m @ 0.30% Cu
11.2% Pb
31.8% Zn
154 g/t Ag
5.8 g/t au

Very low assay values elsewhere throughout
the hole i.e. <0.1% metal. (See Appendix I for
detailed assay results).

Lithology and mineragraphy report by amdel
(Sexrvice Report MP 3223/77) describes the massive
sulphide rocks and the volcanic rocks. (Appendix
I1).

‘D.D.H. R.H.6R {Fig., 2}

The drill hole target was the down-dip exten-
sion of the mineralisation intersected in R.H.G,
approximately 100 m below R.H.5.

o ‘Collar co-~crdinates: A«2900'801000'E: bearing
837, dip ~55CE. The bearing of B3~ (c.f. R.H.S
bearing 1029 was chosen in order to drill perpen-
dicular to the shale horizon and general folistion
trend. This caused a horigzontal displacement of
the target of %5 m to the north.

The hole was collared on March 16th and com-
pleted on April 28th at a depth of 453.85 m. R.LH.G
was drilled to 157.25 m and stopped because of ex-
cessive flattening. R.H.6R was commenced from
9.0 m down R.H.6 and was drilled out of the orig-
inal hole using NX casing equipment. Whole core
from R.H.6R was recovered at 26.5 m.

Summary of R.H.6R log:-

0-275.8 m: mainly fine grained tuffs to agglomer-
: ates, and tuffaceous sediments, with
minor felsic lavas, and narrow inter-
mediate intrusives.
~308.6 m: medium grained tuffs, with minor des-
‘ seminated sphalerite and galena.
~315.0 m: fine grained tuffs, sediments and lavas.
-321.1 m: altered coarse grained tuffs (equiva-
lent to the R.H.5 intersection) with
disseminated sphalerite.

~368.9 m: coarse grained tuffs and agglomerates,
with fine grained tuff and tuffaceous
sediment heorizons.

~453.8 m: brecciated altered felsic lavas.

201009
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Assay Summary: -

274.5 - 297.0m: 22.5 m @ 0.58% Z2n, including
' 276.0 - 280.5 m @ 1.04% Zn, and

285.0 -~ 292.5 m @ 0.87% Pb, 0.66%
Zn.

306.0 - 309.0m: 3 mat 1.62% Zn. >

313.5 - 328.5 m: 15 m at 0.81% Zn, includlng 322 7

... = 328.5 m ® 1.06% Zn.
357.C -~ 361.5 m: 4.5 m @ 1.05% Zn.

D.D.H. R.H.7 (Fig. 3)

The drill hole target was the northward exten-
sion of the mineralisation intersected in R.H.5.
The mineralised zone was intersected approximately
245 m (800') north azlong strike, 49 m (160') below
the R.H.5 intersection.

The E.I.P. pole-dipcle response over the target
zone on Line 243 was moderately strong, and the
geochemical soil sampling gave high but erratic Pb
values (1300 - 1750E, maximum 285 ppm Pb), but
very low Cu and 2Zn values (the Pb values may be due
to =& part1cular1y high background level in these
rock types).

o Collar co-~ordinates: Line 24005 1000E, bearing
91-44', dip - 55%E. The hole was collared on 3rd
May and completed on May 30th 1877 at a depth of
322.0 m.

Summary of R.H.7 log:-

O~ 96.85 m: fine-coarse grained felsic lithic
crystal tuffs.

~123.50 m: alternating black shale and fine-
medium grained altered pyritic felsic
tuffs.

-178.25 m: altered fine-coarse grained pyritic
felsic tuffs.

~248.50 m: fine~coarse grained felsic lithic
tuffs.

-255.15 m: altered silica sericite pyritic fine-
coarse grained felsic tuffs {egquiva-
lent to R.H.5 intersection).

-285.30 m: coarse grained siliceous tuffs.

-322.0 m: Dbrecciated altered felsic lavas.

Assay Summary:-—

248.5 -~ 254.5 m: 6 m @ 1.87% Zn, 0.04% Pb, 0.25%
: Cu, 3.2 g/t Ag, < 0.2% Au.

Summaryv of Diamond Drilling at Red Hills

{1) R.H.4 was drilled to test for pyrite-chalco-
pyrite-magnetite mineralisation that occurs
within the "Red Hills" altered lavas. A
negative result was obtained.

A& total of 5 diamond, and 26 short percussion
drill heoles (See Annual Report E.L. 9/66,
1970/71 for PDH data) have now been completed
over the area without any significant ore
mineral intersections.
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The arca is inown to contain small zones of
high and low ¢rade CQu mineralisation, but it
appears unlikely that sutfficient ore grade
material exigsts to warrant further diamond
drilling for this style of mineralisation
under the current economic and resource
availebility cconditions.

(2) The potential for economic Pb-Zn mineralisa-
tion remaing high afiter the encouraging inter-
section of 3 m of massive/semi-massive sphal-
erite-~galena in R.H.5. Two holes drilled to
the north (R.H.6R, R.H.7) intersected low Ph-
Zn values, and it appears that the mineralised
zone wealkens to the north.

To the south soil geochemistry shows inter-
mittent hich Fbh values, Dbut low Cu and Zn
values (similar Lo Line 323, R.H.5). The CGG
and Scintrex Ltd. geophvsical surveys show a
wide £.I.F. arcomalous zone sgouth from R.H.5
to Line 865 (1800 m, 6000' strike length).
Further diamond drilling is planned for the
area south of R.H.5 (see Section 3.1.1.3).

Ceochemi stry

S0il geochemical samnling was unlertslken over
small sections of the Rad Hille grid to cemplete
sampling from previouvs vears. RQasults from Line

8% 1800-2700% indicated anomalous Cu values (100~
600 ppm Cu) coincident with the IP anomalous zone
- the target for R.H.4.

The shale horizon intersected in R.H.5 was soil
sanpled on Lines 243 and 165, and showed anchalous
hich Pb values. Line 483, 2300-3L00E was sampled
to try and find the scil geocchemical expression of
the R.H.5 mineralised zone, but no anomallies were
located.

Rock chip sampling east of R.H.5 collar posi~
tion was done to try and find any surface expression
of the mineralised zone. A minor Pb-Zn hich occurred
approximately 100 m east of the major shale horizon
intersected in R.H.5, but it is not directly correla-
table with the mineralised zone.

Georhysics

(1) Diamond drill hole R.H.5 was logged by E.I.P.
pole-dipole to determine the geophysical
characteristics of the sulphides and country
rock (Fig. 4).

A summary of the information is given below:-
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Q
Characability Resistivity
Value x B'ground Value
Ry 20,1-66.7 m siltstones and shales -
carbonaceous + pyrites 90-160 m V/V % 3 50-1000 ohm m
‘TQ’%(‘.‘»-MS.B mi fine grained siliceous
vitric tuff: — 5-40 6000-25000
%% 196,0~199.,0 m| semi-massive and
massive sphalerite-galena: 225 x5 50
221.1=237.7 m| brecciated altered _
lavas: 10 12000~25000

2.3

Other rock units were fine-coarse grained
variably altered felsic tuffs with no defini-
tive characteristics e.g. chargeability range
10-90 mV/V, resistivity range 400-20000 ohm.m.

The mineralised zone (> 70% sulvhides)
stands out very clearly, and both the shale
sequence and the "Red Hills" altered lavas
are well defined.

The EIP pole-dipole ground survey (CGG,
1971) picked out the wide shale band (charge-
ability about 30 m V/V, x 2 background,
resistivity 400 ohm m), and the zone of min-
eralisation (chargeability 60 m V/V, x 3
background, resistivity 200 ohm m}. In
addition the "Red Hills" altered lavas was
characterised by its very high resistivity.

(2} Red Hills - Gooseneccic Grid:

A small gradient array EIP survey was
carried out by Scintrex Pty. Ltd. (Report
lay 1877, Tas 035 A) over Lines 80S, 863, 928,
988. £4C0!' (2600 m) of line were surveyved
over about 3 days. The area is covered with
glacial woraine and Owen Conglomerate scree.

A significant EIP response was recorded
on Lines 308 and 568. These anomalies are
approximately along strike from the major
black shale horizon mapped to the north and
intersected in RH5, and therefore may account
for the LIP responses.

White Spur Area

2.3.1 Previous Work and 1976/77 BExploration Objectives

R.T.A.E. undertook detailed exploration in

the White Srpur area in 1959-60 which included
geological mapping, gridding, c¢round geophysics
" {magnetic, turam and gravity techniques) and re-
stricted geochemical sanpling. &s a result of
this programme one diamond drill hole, WSP103

(Collar L 34N, 1000W) was drilled in the White

Spur Creclk area which intersected a black shale/
pyroclastic sequence containing minor disseminated
pyrite. :
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Recent erploration by lit. Lyell Mining &
Railway Company Litd. commenced in 1271 with a
detailed mapping programme. Between 1971 and
1976 a grid was established west of the Hentv
River and north of Line 28N. The line spacing
was 396 m (1300') and in 1975-76 the complete
grid was covered by detailed socil geochemistry
and geological mapping.

Exploration objectives for 1976-77 were
based on the need for a detailed complete explora-
tion coverage of the White Spur area. The sequence
is considered similar to those hosting the Rosebery
and Herculesg orebodies although correlation within
specific units has always been a problem between
White Spur and the Hercules mine, 5 km to the north.

The main need was to extend the existing
grid from the Mt. Read track westwards to the
E.L. 9/66 poundary and to cut intermediate lines
over the comniete area giving a spacing of 200 m
(650'). In addition a ground geophysical coverage
of the grid was necessary to supvort the existing
geochemical coverage.

Access

Grid eutting was undertaken by Mt. Lyell
personnel working from Lake Mergaret (Mr. P.
Russell, leader). The orid extended from Line 28N
to Line 43W and from the lease boundary in the
west to the Henty River in the east (Map 3).

Three track cutters worked from 18th August
1976 to lst October 1276 and cut a total of 29,260
metres (96,000 ft.).

Surface Geology

A summary of the geoloqgy of the White Snur
grid area is presented in the 1973/74 EL 9/66
Annual Report (N.P. Stevens-Hoare).

¥o field mapping was done in season 1976/77.
However, extensive geochemical soil sampling has
provided a large amount of new data on sub-outcrop
geology. In general, rock chips from seoil augering
enables ready differentiation between shale/
siltstones, fine grained tuffs and coarse grained
felsic crystal tuffs. However, this information
has not yvet been collated nor interpreted.

Geophysics

A major problem was to first isoclate the
most suitable ground geophysical system for this
environment.

EIP has problems due to the known number of
graphitic shale horizons in the area which would
be likely to produce a large number of anomalous
chargeability responses.

EM systems have doubtful use in environments
where lead-zine mineralisation is known to be at
least partly non-conductive.
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Even without thias problem, purelv ground operated
systems produce unreliable data due to excessive
topographic variations.

The final decision was to use gradient array
E.I.P. in associaticn with detailed ground magnet-
ics and detailed soil geochemistry. The aim of
the geophysical survey was to isolate anomalous
areas for follow-up geochemical soil sampling.

The combination of geophysical and soil geochemical
results would then allow a meaningful assessment
of each anomaly.

A gradient array reconnaissance E.I.P. survey
and detailed total field magnetometer survey were
carried out by Scintrex Pty. Ltd. (Report April
1977, Tas-035c¢c). 30 line miles were surveyed over
20 double crew production days.

The survey indicated (Maps 5-8) that the
western third of the grid was underlain by rock
units striking approximately NNW-S3L and being
generally chargeable (230 + 5 millisecs) and less
resistive (700-5000 ohm m] than the eastern two
thirds (resistivity 5000-20000 ohm m, abnormally
low chargeability of 10 + 2% millisecs).

Twenty six significant anomalies were defined
in the western part of the grid, and 4 were located
in the eastern section. On geophysical cgrounds, 5
anomalous zones are considered of primary interest,
and 8 are of secondary to primary interest.

The detailed magnetic survey gave little
assistance to any geclogical interpretation of the
grid area; however it was apparently useful in
the interpretation of the E.I.P. data.

Correlation of the-geophysicsl data with soil
geochemistry and geological information has not
been completed. It is envisaged that intermediate
lines may require cutting and further geophysics
and geochemical work be conducted over the more
encouraging ancmalies to more closely define
possible diamond drilling targets.

Geochemistry

The western section of the grid has been com-
pletely covered by geochenical soil sampling, with
56000' of line sampling being done during 1976/77.

The results have not been fully interpreted,
however several geophysical L.I.P. anomalous zones
have corresponding Pb and/or Zn soil geochemical
anomalies (to 1500 ppm Pb, 300 ppm Zn) usually
associated with black shale horizons {(Map 9).

The solil sampling programme appears to have
isolated potential Pb/Zn mineralisation from the
relatively large number of geophysical E.I.P.
anomalous zones that occur in the western part of
the grid.
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TOTAL (+ 6% Indirect Costs *)

T
2.4 Eryoloration Conks T.L.. 9/6C, 1976/77
P13 3.6.76 - 30.6.70 $
Salaries 1078
Materials 20
Eguipment and Tac1llt1e 180
‘Burden A4: direct labour o'thecads 245
Burden B: employee benefits 178
1700
TOTAL (+ 64% Indirect Costs) ' $ 1810
P1 - P13 1.7.76 - 29.6.77
Waqges * 109
Salaries * 19957
Materialg * 1477
Access ™ 7031
Geophysics * 14945
Geochemistry/Fetrography * 6667
General Costs gl2
Equipment and Facilities * 6616
Burden A& ¥ 3862
Burden B * 2787
Diamond Drilling 73211
137574

$ 1416398

PROPOSED EXPLORATION PROCGRAMME 1977/78
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Three main work procrammes are planned for 1977/78:

(1) diamond drilling at Red Hills

- Gooseneck,

(ii} grid cutting and reconnalssance geophysics in the

north west corner of the Lease,

(iii) follow -up detailed geophysics and soil geochcmlatry
in the western part of the White Spur Grid in order
to define possible diameond drill targets.

Other work involves geochemical soil sampling in the

Henty Fault Zone, and Howard's Anomaly -~ Zone A areas,

a re-appraisal of these prospects.

3.1 Red Hills -~ Goosencck Area

3.1.]1 Access

and

{a) Road maintenance w1ll be naedcd occecasionally

throughout the year.

(b) Drill site access and construction will be
required as detailed in Section 3.1.3.

{c) Some grid cutting may

be required for geo-

physical mapping using a down-the-hole
clectrods.  This would be a small footage,
and probably corried ocut by Mt. Lyell em-

t.l J..\.J-I \_ak.‘ra..‘ 3
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GCeophysics

If it is practicable, on surface delineation
of the mineralised zone intersected in R.H.5 using
a down-~the-hole electrode will be done. This oper-
ation may be repeated in subsegquent drill holes if
necessary.

Diamond Drilling

The diamond drilling programme is designed
to test the mineralised pyroclastic-sediment hor-
izon intersected in R.H.5. Refer to Map 4; F@.Sl

Two exploration phases are outlined below:

(1) the close testing of the R.H.5 intersection
to establish whether close-spaced detailed
drilling is warranted,

(ii) exploration drilling to test the mineralised
zone up to 6000' (1800 m) south of R.H.5.

Phase (i}

Collar locations are approximatelys:s-

A, Line 3353, 1800'E. Length 250 m. Target 120 m
south, R.L. + 20 m from R.H.5 intersection.

B. Line 34.33, 1120°*E. Length 400 m. Target
100 m below R.H.5 intersection.

C. Line 20.55, 1800'E. Length 150 m. Target 85 m
: above R.H.5 intersection.

Phase (ii)

l. YLine 34.35, 1120'E. Length 300 m. Target 120 m
gouth, R.L. 100 m below R.H.5 intersection.

2. Line 418, 1900'E. Lencgth 300 m. Target 350 m
south of R.H.5 intersection.

3. Line 558, 2600°'E. Length 300 m. Target 350 m
south of R.H.5 intersection,

4. Line 415, 3100'E. Length 300 m. Target 1340 m
south of R.H.5 intersection.

5. Line 865, 3300'E. Length 400 m. Target 1800 m
gouth of R.H.5 intersection.

Two diamond drill rigs will be employed: the
first two holes drilled will be Phase (ii) numbers
1 and 2. The results from these two holes will
determine the succeeding order of drilling.

Initially five drill holes are planned, with
a total length of 1600 m.

Costs: Drilling {at $55/m} $ 88,000
Access 1,800
Assay 600

TOTAL § 90,400

st i it arnire
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3.1.4 Geochemlstry

S0il sampling of the southern section of the
Red Hills grid will be completed. Cost: approx.

$100.
'\ 3-1‘.5 COS‘E_;.S;_
Access $ 1,800
Geophysics -
Geochemistry 700
Diamond Drilling 88,000
TOTAL $ 90,500

3.2 White Spur Grid

3.2.1 Access

{a) Rcad access will need upgrading if much work
is warranted in the north-western part of the
~grid. '

(b} Track cutting of intermediate lines over co-
incident geophysical E.I.P. gradient array and
soil geochemical snomalies iz anticipated on
the western section of the grid. 10 lines.
each 1000*' long i.e. 10,000' (3000 m). Track

cutting by Hount Lyell personnel.

' 3.2.2 Geophysics

A detailed E.I.P. gradient array survey over
anomalous zones outlined in 1976/77 will be done
using intermediate lines of 200' or 300' spacing.
Approximately 3 line-miles (5 line-Km) of survey
will be required. Cost at $400/Km is $2000.

3.2.3 Geochemistrvy

{(a) Completion of the soil sampling program over
: an E.XI.P. anomalous zone in the eastern part
of the grid (approx. 70 samples).

(b) Follow-up geochemistry onh the intermediate
lines on the western part of the grid, depen-
ding on the results of the detailed geophysical
survey.

Costs: $1.35 per sample (a) $100
(b) 8150

TOTAL $250

. 3.2.4 Geoleoqy

(a) Interpretation of the geoleogy, geophysics
and geochemistry of the western section of
the grid to define possible drilling targets
and/or areas for further geochemical/geophys-
ical surveys.

(b} Interpretation of known geolegy in relation
to information to the north of the grid area,
including the Hercules Mine areay and possible
mapping or aelected areas.
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3.2.5 Costs

Access Road maintenance part of Red Hills
cogtsr track cutting by Mount
Lyell personnel.

Geophysics $ 2,000

Geochemistry § 250

TOTAL $ 2,250

it i

Red Hills North

The area north of the Red Hills and Henty Fault Zone
grids (Map 3) and extending to the northern Leage boundary
is known to contain Mount Read Volcanices. The Cu bearing
"Red Hills" altered lavas, the Red Hills - Gooseneck Pb/Zn
bearing pyroclastic-sediment sequence, and the two Henty
Fault Zone mineralisation styles (Cu in altered tuffs,
Cu-Fb-Zn in siliceous altered sediments) all strike north
into the new grid area. The area is therefore considered
highly prospective. No old workings are known in the area.

3.3.1 Access
(a) No additional road access is required.

(b) Grid cutting: the grid numbering is a north-
ern extension of the existing Mount Lyell Red
Hills grid. 'The new grid will extend to the
western Lease boundary, and will adjoin the
northern line of the Henty Fault Zone grid
(Line 66N0. :

A grid sgpacing of 600' (180 m) is used; two
western sub-kaselines will be cut to provide
access to the western section of the grid.

Total length of traverse lines 79400' (24000 m)
Total length of sub-baselines 7400' (2300 m)

TOTAL 86800

Grid cutting will be contracted to Lake
Margaret track cutters (Leader P. Rusgsell)
at $200/Km. Cost $5,260.

3.3.2 Geophvsics

A reconnaissance E.I.P. gradient array survey
over the Red Hills north grid is proposed. App-
roximately 24 Line-Km will be surveyed. Cost at
$400/Line-Km is $9,600.

3.3.3 Geochemistry

Follow-up geochemical soil sampling of the
grid will be carried out, depending upon the re-
sults of the reconnaissance geophysical survey.
Cost at $1.35/sample is approximately $650.
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3.3.4 Geology
Geological mapping, in conjunction with a
total field magnetometer survey will be done on

the grid.

3.3.5 Cosats

Access Grid cutting $ 5,260
Geophysics 9,600
Geochemistry 500

TOTAL $ 15,360

i e

Henty Fault Zone

Eight diamond drill holes have been drilled in the
Henty Fault Zone area, and HFZ 5, 6 and 7 {(Lines 49N, 40N
and 40N respectively) contained narrow intersections of
low grade, but significant Cu-Pb mineralisation (Annual
Report B.L. 9/66, 1574/75).

Further work is required, with the aim of:~

(a) Completing follow-up soil geochemistry coverage over
a broad zone of znomelous IP responses from Lines
54N-611 (i.e. 5,600', 1700 m). This zone is known
to contain a pyritic sequence of lavas, fine to
coarse grained tuffs and minor sediments (Map 3).

{b) To more cleosely define drilling targets in the area
Line 37N-52N (12,000', 3,650 m strike length) by
cutting intermediate ¢rid lines followed by detailed
E.I1.P. gradient array surveys.

(c) To more closely define anomalous areas in the region
Line 62N-66N (1600', 500 m strike length) by cutting
intermediate grid lines followed by detailed E.IX.P.
gradient array surveys.

This program is a long term scheme., The details are
outlined below, however, only section (a) is planned for

- 1977/78. Some additional work will be done during 1977/78,

but sections (b) and {(c) will be discussed in 3ection
3.4.4. {Future Work).

3.4.1 Geophysics

The costean on Line 49N, l1400E revealed semi-
magsive sulphides up to 8' wide. An E.I.P. survey
of this body is necessary to help determine its
continuity and geometry. (Two lines + 400' from
costean, each 1000' long, already cut).

Cost: 1 day at $400/day, $400.

3.4.2 Geochemistry

Approximately 350 samples will need to be _
taken to complete the coverage over the E.I.P. geo~
physical anomalous zone on Lines 54H-61N.

Cost: $1.35/sample, $500.
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3.4.3 Costs
Geophysics $ 400
Geochemistry - 500
TOTAL = $ 900
3.4.4 Future Work
3.4.4.1 Henty Fault Zone, Lines 37N-52N (Section
3.4 (b) ).
Access: the existing grid gpacing in this
region changes from 1600' {nominal) in
the south, to 800' in the northern part.
A grid spacing of 400°' is recommended to
enable more precise definition of E.I.P.
and geochemical ancmalies.
Line Easting Length Line Easting Lenath
36,5N 0-3000W 30001 47N Cut
37 0-2500W 2500°" 47..5 0-2500E 25007
37.5 0-5500W 5500! 48 Cut
38 Cut 48,5 1000W-2000E 3000°
38,5 0-3500W 3500" {meets L39N, W.5.) 49 Cut
39 Q-5500W 5500! 49,5 1000W-2000F 3000
39.5 0-55004 5500° 30 Cut
40 Cut 50.5 300W-2000E 3500
40.5 0-55004 55001 51 Cut
41 0-2500W 2500 {mests LAIN, W.S.) 515 500W-3000F 3800°
41.5 500W=-10C0E 1500 ' 2 Cut
42 Cut 52.5 1500W~1500E 3000
4245 500-10G0E 15001 .
43 Cut
43,5 300-500E 1 '
4n 000 TOTAL  58500°
40 No Cutting Required (18000 m)
46
46,5 0-2000E 2500°
Geophysics: a gradient array E.I.P.
survey over the new traverse lines would
be required to supplement the existing
data i.e. 18 Line-Kin.
3.4.4.2 Henty Fault Zone Lines 62N-66N (Section

3.4 (¢} ).

Access: track cutting of two intermediate
lines to reduce the line gpacing over
the known anomalous zone to about 400!
to enable a geophysical E.I.P. survey
over the area with follow-up geochemistry.

Line 63.5N 1000-3000E
65.5N 106030008
Total 4000 (1200 m)
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Geophysics: gradient array E.L.P. survey
over the intermediate lines (1200 m).
Geochemistry: soil geochemistry as re-

quired, dependant on the geophysical
survey reasults.

3.5 Howards Anomaly - Zone A

A re-appraisal of all existing data will take place
and a further program of geophysical and geochemical
surveys will be planned if required. A small pregram is
proposed for 1977/78.

3.5.1 Geochenistry

The soil geochemistry sampling coveradge of
the area will be completed over several geophysical
E.I.P. ancmalies:

Line 23N 1750W (geophysical grid) HA3 drilled, but
anomaly unexplained.
Line 16N 1000W TYN3 0 "

Line 4N 200w TYN2 L 0
Line 8N 3100W
Line 7N 800w
3.5.2 Costs
Geochemistry: 350 samples at $1.35/sample, $500.

3.5.3 TFuture VWork

Further geological mapping of interesting
zones will be undertaken; costeaning and/or track
cutting with detailed geophysical/geochemical
surveys may be required to provide more data.

3.6 Expleoration Costs 1977/78

Salaries and VWages * $ 25,478
Burden A * 5,979
Burden B * . 4,100

Access 7,060

Geophysics 12,000

Geochemistry ' 2,600

Diamond Drilling 88,000

Materials * : 2,900

Equipment and Facilities * 1,900

General Costs 1,300

‘Capital Itcems 8,500

Indirect Charges (6X%% on items *) 2,623

TOTAL -§ 162,440
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APPENDIX I
Cu %4 | Pb % Zn % Ag g/t B Au g/t Total S % | Hg pomi Ba ppm | Cd ppm | As ppm{ Fe % | Sb ppm| Mn % | Te ppm | Sz cpm;
}I‘Z’“:f Amdel | ML A ML A Imealoctacta lmeatoc) ac| o Mol a A A A A A A A A A
Are sl
9.07 {0.07 | ©.01| 0.04| 0.35] o.20] 7 61< 1 <0.1| 1.0| 0.85 |« 0.02] 2700 7 25 | 4,50 g (o0} <10 §<2 |
c.13 |0.12 | 0.09] c.o7| 18] 15| 12 10]<1 0.4| 3.0] 0.68 i< 0.07 | 2700 5 75 jé20| 18 j0.20]| <0 |<2 |
2o b .22 | oe.s | g.00]| 31.0 [32.3 175 |147]220i140 | 10 (6.0l 1.9 13.5] 20.2]21.0 2.1 70 | 760 10 |5.80) 50 {0.29 10 0% |
i
a5 | .36 1i2.2 |11.90 | 34.5 |35.4 | 170 [18al172]155 4 |a.o| z.8]21.01% 22.1]01.7 5.2 | < 20 | a3n 10 {a60f 65 |0a7) <19 [<iox |
23 | .34 | 12.3 {13.2 ]28.5 i29.1 | 154 l1s0}150]130| 2 ie.6 [ 10.8019.2 | 19.2]19.2 2.0 80 | 730 60 |2.551 &5 |0.95 | <10 1w !
i
S| .59 071 .00l Lost Loel as | 26 s0l< 1 |04 0.3] 4.1l 4,16 o0.02 80 12 200 |3.601 60 fo.1m) <10 3 |
05 1 .05 o1 L03| .o .04 8 6 le 0.1 2.5| 2.36 |< 0.02] 270 {< 1 20 l3.20] 26 |oa1l <10 l<2
0.29 10.31 | 11.% |11.3 |31.3 |32.27 | 167 [:sa|15al142 | 5.3 6.8 | 5.3{17.9 | 20.6|20.7
i

¥ 2C, 3C: Check assays by Mount Lyell assay lab. following the raceipt.of the Amdel results.
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LITHOLOGY AND MINERAGRAPHY REPORT
{ b22-44 {(end) )

. . T537810

cocapaeimons . :
" '{ine-grained, pale yellowlsh-grey rock with a very weak foliation,

ore are scattered, leached voids 1 to 2 mm in size some of which
contain orange-stained clay.

spctions .
the rock contains a high proportion of sericite intergrown with

fine-grained quartz with a grain size of less than 0.05 mm and

a few small patches of chlorite. In many areas there are paoorly.
proserved and some moderately well preserved relict textures defined
palnly by dark staining which show that. the rock was originally composed
sainly of small fragments of volcanic glass or shards and some pumice.
Boundaries between the former fragments are no longer visible and, ‘
although some were clzarly up to about 1 mm in size most of them were

probably smaller.

The leached volds noted in the hand specimen -are heavily stained by
brown iron oxide and some contain sericite or clay. A few show
straight boundaries and these may have been phenocrysts of feldspar
which have been completely weatherad and leached. Other patches
contain chlorite as well as the sericite and goethite and they

may have been aggregates of phenoccrysts although this suggestion
cannot be confirmed from the evidence now available.

Conclusion: :
This is a sericitized vitric tuff of acid composition but it may also

have had a few crystal fragments.

Sample: RHS 24.2 my TS37811

Hand Specimen: : C
A pale greyish-green, fine-grained rock which tends to split
along some surfaces parallel to a very weak foliation or schistosity.
There are a few poorly defined, darker lenticular patches a few
millimetres long elongated in the direction of the weak schistosity.

Thin Section:
The matrix of this rock Is composed mainly of intergrown quartz and
sericite and most of the quartz has a grain size of slightly less
than 0.05 mm. Much of the sericite shows a preferred orientation
defining the direction of weak or incipient feoliation or schistosity.
In some parts of this matrix there are relict textures defined by
lines of minute dark particles and the patterns of some of these
relict textures are typical of those derived from volcanic shards
and pumice fragments.’

The rock contains 20 to 30% of elongate, dark aggregates and lenticles
‘most of which are between 0.4 and 2 mm in size but there are a few larger
Patches up to 5 mm long. These contain varying proportions of plagioclase
Tremaants, chlorite and sideritic carbonate and some of them have small
grains or aggregates of leucoxene and one or two small zircon crystals.
Only a few of these elongate patches now show evidence of straight
boundaries but almost certainly they were phenocrysts or crystal
fragments. Some of the larger ones may have been lithic fragments

but the texturc is not sufficiently well preserved to confirm this.
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The rock is cut by one irregular vein which contains chlorite and
sideritic carbonate and at one end of the section there is one thin
vein of pyrite and alsc a porous, spongy mass of flne—gralned pyrite
assoclated with sideritic carbonate.

Conclusion:

A deformed or wegkly metamorphosed and ser1c1tized crystal-vitric
tuff probably of acid composition. It contains a trace of pyrite
some of which is associated with sideritic carbonate.

Sample: RH5 36.5 m; TS537812

‘Hand

Thin

Specimen:

Dark grey, fine-grained rock which splits along some parallel

cleavage planes and, in general appearance rasembles slate.

Section:

. A very fine-grained rock composed mainly of sericite, chlorlte

and extremely fine-grained carbonaceous material which stains
much of the rock. Tt contains minor quartz and/or feldspar,
probably 10 to 15% of very fine-grained ?sideritic carbonate
and at least 10% of disseminated, very fine-grained pyrite. -

In the thin section it is not possible to accurately determine
the proportions of carbonacecus material and pyrite. Much of
the chlorite and sericite zre oriented parallel to the slaty
cleavage and elongate streaks of dark carbonaceous staining are
also parallel to this direction. Some of the carbonate occurs
as elongate and lenticular aggregates about 0.05 mm long by about.
0.02 mm thick and these are also parallel to the slaty cleavage.

The rock contains a few small detrital quartz grains most of which
are less than 0.] mm in size and in the area sectioned there is one
small rounded grain of microcrystalline quartz 0.4 mn in size.

One prismatic crystal of tourmaline 0.15 mm long was found in the
area sectioned and this does not show any evidence of abrasion or
rounding.

There are a few very thin veins of carbonate and in one deformed
zone there is a triangular mass of turbid, ?sideritic carbonate
assoclated with migratory pyrite and this is connected to a

pyrite vein about 0.5 mm thick. Small aggregates of recrystallized
pyrite 0.1 to 0.2 mm- in size are scattered throughout much of the
rock.

Conclusion:

This is a weakly metamorphosed, carbonaceous and pyritic shale
which would now be classified as a slate.
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Sample: RH5 73.6 m; TS37813

Hand

Thin

Specimen:

A pale greenish-grey, fine-grained rock with a weak and uneven foliation
or s¢histosity. There are some elongate, dark patches or fragments

a few millimetres in size which are parallel to the weak schistosity.

Section!

The recrystallized matrix of this rock is now composed of fine-grained
quartz intergrown with fine-grained muscovite or sericite and at least
107 of chlorite and it also contains scattered, small crystals and
crystalline aggregates of sideritic carbonate. The grain size varies
from microcrystalline to about 0.1 mm but there are a few elongate
aggregates of coarser grained quartz. Although much of the fine-grained
mica and chlorite gre subparallel to the direction of weak schistosity
or foliation this tends to be finely irregular or wavy and there may be
some small-scale crenulations. No evidence of original textures was
found in the recrystallized matrix. The composition varies in that

.some bands or poorly defined layers contain higher proportions of

sericite or fine-grained mica.

" Scattered through the recrystallized matrix there are some deformed,

fractured and partly recrystallized fragments or phenocrysts of

.plagioclase generally less than 1 mm in size and there are also a

Conclusion: N : P ' ‘ :
A metamorphosed, pyroc]astéc probably a crystal—vrtric tuff with som2 ‘
lithic fragments gr aggregate& of, phenocrysts.. T® contains disseminaged
sulphldevtncluding pyrite fand sphalpq@tetaﬁd also contains dissemined

and migratory, siderjtig cafbonate. -

few much larger, lithic fragments & to 8 mm in size composed of

intergrown plagioclase crystals, some which are now leucoxene, some patches
of chlorite and some migratory quartz. These lithic fragments also

show evidence of fracturing and deformation and they have been locally
Invaded by the sideritic carbonate and some sulphide. There is one
elongated lithic fragment about 5 mm long which is extremely fine-grained
and composed mainly of sericite. This has also been invaded by sideritic
carbonate, quartz and pyrite, '

Porous aggregates of fine-grained sulphide probably mainly pyrite

but alsc including some sphalerite are scattered sporadically through

the rock and in general the textures suggest that these sulphides

have replaced pre-existing material or have crystallized in interstices
and along grain boundaries. As noted above some of the sulphide has
invaded deformed. aggregates of plagioclase crystals and some occur as
elongate aggregates parallel to the weak schistosity. In one-of the
patches of coarser grained plagioclase and quartz there is some translucent
orange sphalerlte associated with minor opaque sulphide and some sideritic
carbonate., FExamination of a*polis hed.section would be necessary to
accurately identify the opaque‘sulphlée mlnerals in this rock but

the external shape of many smell crystals suggest that pyrite probably
predominates.

-
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sample: RIS 92.2 m; TS537814

Hand

Thin

Specimen:

A very pale greenish-grey to yellowish-~grey rock with a weak foliation
r schistosity at a moderate angle to the direction of the drill hole.

The rock shows a fine streakiness parallel to this direction and there
are some paler coloured grains or aggregates 2 to 3 mm in size which
could be phenocrysts which have been deformed and elongated in the
direction of schistosity or foliatiom.

Section:

The matrix of the rock is composed mainly of intergrown quartz and
sericite and in general, the quartz is slightly coarser grained than
in many of the other deformed and metamorphosed volcanic rocks. Much
of the quartz occurs as equidimensional grains 0.1 to 0.15 mm in size
and there are a few quartz aggregates 0.3 mm in size. Some of these
could have replaced spherulites in the devitvrified volcanic rock.

The sericite encloses and curves around these quartz grains and most
of its shows preferred orientation but there are two directions of
this incipient schistosity. The proportions of quartz and sericite
vary and there are a few elongate patches of sericite up to 5 mm long.
There are no recognizable relict textures in this recrystallized matrix,

A few deformed and partly altered crystals or phenocrysts of plagioclase
0.5 to 1.5 mm long are scattered through the rock and in the area
sectioned there is a larger aggrepate of intergrown plagioclase crystals
assoclated with some migratory calcite and quartz, minor sideritic
carbonate and some opaque 7Tpyrite. Small crystals and aggregates

opaque (yellowish) sulphide are scattered throughout the rock and
probably comprise about 2 to 3% of the rock., Some sericitic bands

or zones contain slightly higher concentratlons of this opagque sulphide
much of which is probably pyrite. . .. .

Conclusion:

Weakly metamorphosed, acid pyroclastic probably a crystal-vitric tuff.

Sample: RH5 106.5 m; TS37815

Hand

Thin

Specimen:

A pale greenish-grey, fine-grained rock with a weak sch15t031ty or
foliation at a moderate angle to the direction of the drill hole.
This contains elongated dark patches or aggregates which are much
larger than those in the previous specimen and many are about 1 cm
long.

Section:.
This rock has a recrystallized matrix composed of fine-grained quartz,
small patches and streaks of sericite and small aggregates of chlorite.

Streaks of sericite and chlofite show a preferred orientation but these

curve around many small equidimensional and lenticular aggregates of -
quartz which are up to 0.2 wm across. The general impression is of
recrystallization under conditions of tectonic stress possibly with
some shearing. The proportions of quartz, sericite and chlorite vary
In different zones and there is one finer grained zone rich in quartz
which shows traces of reliet textures typical of those derived from
shards and pumice. -
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The rock contains fragments or phenocrysts of plagioclase 0.5 to 1 mm
in size and also some aggregates of dntergrown plagioclase crystals

up to 2 mm in size. Most of these show some evidence of fracturing
and/or deformation and of elongation in the direction of incipient
schistosity or foliatlion. Some of the fractured and deformed
phenocrysts have been invaded by migratory calcite and some vein-like
patches of calcite have formed in small 7tension gashes. One zone of
the rock has been extensively fractured giving a brecciated appearance
and this has been invaded by calcite and some pyrite which have filled
fractures and interstices. Calecite has alse invaded and partly replaced
some adjacent areas of rock. :

* Conclusion:

This was originally a crystal-vitric tuff of acid composition
(?dacite) which has partly recrystallized under conditions of
tectonic stress and was then extensively fractured and invaded
by migratory caleite and pyrite. ‘

Sample: RH5 139.8 m; TS37816

Hand

Thin

Specimen: o :

A pale, greenish-grey rock which is similar to the previous specimen
in that it has a weak foliation or schistosity at a moderate angle to
the direction of the drill hole but the general appearance suggests
that it was originally finer grained or contairedsmaller crystals or
fragments than the sample from 106.5 m.

Section: .
This has a similar composition to other specimens in that it is now.

" predominantly quartz and fine-grained muscovite or sericite and much

of the sericitic material shows a preferred orientation defining the
direction of weak foliation or schistosity. Much of the gquartz occurs
as almost round crystals and aggregates 0.1 to 0,3 mm in size suggesting
former spherulites and the streaks of sericitic material curve around
these quartz grains and aggregates. Quartz and sericite are not
uniformly distributed and there are some elongate and lenticular
patches 2 to 3 mm long which are now composed almost eantirely of
sericite. Some of these have small dark streaks of very fine-grained
titaniferons material and also some small, elongate aggregates and
streaks of fine-grained, sideritic carbonate. Althcugh at least some
of these were probably originally fragments of volcanic glass or
pumice the possibility that gome may represent completely altered
and deformed plagiloclase crystals cannot be entirely disgarded.

Small aggregates of finely crystalline,sideritic carbonate are dispersel
throughout the rock and probably comprise about 2 to 3%. There are also
some dispersed, elongate aggregates of fine-grained, recrystallized
leucoxene generally associated with sericite. The area sectioned contains
one irregular and poorly defined vein containing sideritic carbonate and

quartz but, unlike the previous sample this does not contain pyrite or

other sulphide.

Conclusion:

Weakly metamorphosed vitric tuff of acid composition. It could have
contained crystal fragments ox phenocrysts but, if so,these have been
completely obliterated by deformation and replacement by quartz,
sevicite and leucoxene. Minor, sideritic carbonate 1s dispersed
throughout the rock but there is no evidence of sulphide,

-a
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Sample: RH5 153.1 m; TS37817

Hand

Thin

Specinen:
A fine-grained, slightly greenish, pale grey rock with very poorly

~developed schistosity or foliation at a moderate angle to the direction

of the drill hole. On a freshly cut surface numerous small pale-coloured
veins or fractures can be seen, ' :

Section:

The rock is composed mainly of patches and aggregates of sericite
intergrown with equidimensional quartz grains or aggregates many of
which are between 0.1 and 0.3 mm 4n size. Some quartz aggregates are
almost spherical suggesting the former presence of small spherulites
and these are scattered abundantly through a mass of sericite much
of which shows preferred orientation defining the direction of

weak or incipient schistosity. Relict textures have not been
preserved in the mass of sericite and quartz but there are variations
in the proportions of these minerals and the rock is more likely to
have been a pyroclastic than a lava flow. :

Minor constituents include some streaks and elongate aggregates of
fine-grained leucoxene, small aggregates of turbid carbonate with

a high refractive index which is probably sideritic, trace amounts

of chlorite and a few small zircon grains. Aggregates and streaks

of leucoxene and also the small aggregates of carbonate are subparallesl
to the direction of incipient schistosity.

The rock contains some rather irregular veins 1 to 2 mm thick of

pale brownish carbonate which have prebably formed along fractures
almost parallel to the schistosity or foliation. These are cut by
smaller, later fractures and veins containing minor amounts of calcite
and also some turbid, translucent sphalerite. A trace of pyrite is
present in the body of the rock and one small crystal of pyrite is
partly surrounded by pressure-shadow quartz indicating that 1t was
present at the time the rock was partly recrystallized under conditiens
of tectonic stress.

Conclusion:

Weakly metamorphosed acid volcanic (quartz—ser1c1te metavolcanic) probably
derived from a vitric tuff but, as original textures have not been
preserved this cannot be confirmed. It contained at least a trace

of pyrite at the time of recrystallizatiom.

The rock contains scme disseminated ?sideritic carbonate and also
some veins of turbid carbonate which is not calcite and these are

~ cut by latter fractures and small veins containing calcite ‘and minor
" sphdlerite,
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Sample: RH5 158.3 m; TS37818

Hand

Thin

Specimen:

A pale greenish-grey rock with a weak schistosity. A freshly cut
surface has a finely mottled or slightly speckled appearance in
that there are paler coloured aggregates 1 to 2 mm in size which
are not very clearly defined.

Section:
This is a metamorphosed acid volcanic rock now composed of quartz
and sericite with about 10 to 157 of chlorite and traces of leucoxene

and ?sideritic carbonate. Some more.deformed zones contain cpaque
sulphide. -

This is similar to many of the previous specimens in that grains and
aggregates of quartz 0.1 to 0.4 mm in size are scattered through a
mass of sericite, much of which shows preferred orientation defining

- the direction of weak or incipient schistosity. This differs from

the previous specimen in that some of the quartz is coarser grained

(up to 0.5 mm) and there are numerous elongate patches up to 1 mm

long composed predominantly of chlorite. Original textures have not
been preserved but it is possible that some of the larger aggregates

of quartz could represent deformed and recrystallized quartz phenocrysts.

. Small aggregates of fine-grained 7sideritic carbonate are scattered

throughout the rock and, although some are apparently preferentially
associated with coarser grained or recrystallized quartz some carhonpate
dispersed among the other minerals.

The section contains two poorly defined, discontinuous bands which
contain some deformed and recrystallized, coarser grained quartz
associated with wminor carbonate and with aggregates of opaque
sulphide at least some of which is pyrite. Small grains of sulphide
posslbly pyrite are also disseminated through parts of the rock.

Conclusion:

Metavolcanic of acid composition possibly derived from a vitric tuff
but, as original textures are not preserved this cannot be confirmed.
It has a trace of 7sideritic carbonate and also miror sulphide probably
pyrite some of which is concentrated in more extensively deformed

and recrystallized zones.

fraey
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* Sample: RH5 169.3 m; TS837819

f Hand Specimen:
. : A pale greenish-grey rock which appears to be finer grained than the
previous specimen and shows less evidence of a schistosity.

Thin Section:
The rock has a similar composition to the previous specimens in that
it is composed largely cof quartz and sericite with traces of leucoxene
and minor, disseminated ?sideritic carbonate. There are also a few
zircon grains and a trace of chlorite.

The serlecite in this rock is not strongly oriented and therefore
the rock lacks the weak or incipient schistosity. In a few places
some patches of sericite have retained the shape of former, subrectangular
crystals probably of feldspar 0.5 to 1.5 mm in size but other patches

- . of sericite now have very irregular shapes and their origin cannot be

‘ determined. In some aggregates the sericite is associated with turbid,
?sideritic carbonate and with small aggregates of leucoxene,

A few crystals of pyrite 0.3 to 0.5 mm in size are scattered sporadically
through the rock and some of these are partly surrounded by pressure-—
shadow quartz which crystallized against the pyrite when the rock was
under conditions of tectonic stress.

Some small fractures contain turbld, sideritic carbonate but no evldence
of migratory sulphide.

I} -
i - .
. é Conclusion: -
; _ - Quartz-sericite metavolecanic containing minor, disseminated pyrite and
traces of sideritic carbonate. Some of the sericite has clearly
replaced crystals of feldspar but there is no definite evidence of
i other relict textures and therefore it is uncertain whether it was
derived from a lava flow or a vitric pyroclastic. N

é ' ~ The presence of pressure-shadow quartz against small pyrite crystals

indicates that the pyrite was present at the time the rock was subjected
to conditions of tectonic stress.
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Sample: RH5 173.9 m; TS37820

Hand

Thin

Specimen:

A greenish-grey rock with a definite schistosity at a moderate angle

to the direction of the drill hele. Slight variations in colour suggest
that this was coarser grained than the previous sample and could have been
a fragmental rock originally containing fragments a few millimetres in
size. '

Section: .

The rock 1s composed largely of quartz and sericite with 5 to 10Z of
chlorite, traces of leucoxene and carbonate and some local concentrations
of fine-grained sulphide probably pyrite.

Much of the sericite shows preferred orientation parallel to the
direction of weak or incipient schistosity and in this respect ft-

is similar to other specimens but in this rock there is a greater
variation in the proportions of constituent minerals with some elongate
zones being composed predominantly of sericite with minor quartz,

others which contain very little sericite and are mainly quartz with
minor chlorite and numerous, elongate aggregates composed predominantly
of chlorite. These patches of rock of differing composition are

up to several millimetres In size suggesting that this was derived from
a moderately coarse-grained pyroclastic rock with fragments of %volcanic

c glass or pumice and lithie fragments several millimetres in size.

In general,original textures are not preserved but some zones containing
abundant sericite show a few lines which could be interpreted as having

. been derived from pumice.

In the area sectioned there is one elongate mass of chlorite about § wm
long which contains a pyrite crystal about 0.8 mm in size against which
there is some pressure-shadow quartz and some ?sideritic carbonate.

In another lenticular or elongate zone also about 8 mm long there is

a concentration of small pyrite crystals less than 0.l mm in size and
also some crystalline aggregates and these are surrounded by a mass of
quartz showing pressure-shadow textures intergrown with some fine-grained,
sideritic carbonate. Other sulphides could be present with the pyrite
but this cannot be determined from the thin section. A few smaller
aggregates of fine-grained pyrite are scattered throughout the rock, some
assoclated with chlorite and some in quartz and/or sericite.

The section is cut by one sharply defined fracture at a high angle to
the direction of schistosity and along this fracture there are
concentrations of very fine-gralned turbid carbonate, Some quartz
and a trace of spahlerite.

Conclusion: i
Metavolcanic very probably derived from a pyroclastic containing
Jfragments a few millimetres in size. It has minor sideritic
carbonate and pyrite and is cut by a vein containing a trace of
sphalerite.
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Sample: RHS5 179.0 m;  T837821

‘I' Hand

Thin

Specimen:

A pale orange~grey rock which does not show the weak schistosity

or foliation noted in the previous specimen, It has a very fine-
grained groundmass or matrix through which are scattered a few
small dark grains or aggregates and a few paler coloured aggrcgates
or small crystals. This suggests a porphyritic texture.

Section:

This is similar to the other specimens in that it is now composed
predominantly of quartz and sericite but it does not show the

weak or incipient schistosity and in this respect it is similar

to the sample from 169.3 metres. It contains little or no chlorite
but does have about 10% of disseminated, small aggregates of very
fine-grained, sideritic carbonate. There are a few porous aggregates
or groups of very fine-grained, recrystalllzed leucoxene and also traces
of opaque sulphide.

Some patches of sericite 1 to 1.5 mm in size have retained or partly
retained a subrectangular outline inherited from feldspar crystals

and other patches of sericite have almost certainly replaced aggregates
of intergrown feldspar crystals. Some of these sericitized aggregates
of feldspar phenocrysts also contain aggregates of leucoxene and a few
small zircon crystals suggesting that crystals of a ferromagnesisn

‘mineral were intergrown with the feldspar crystals.

Relict textures suggest that some small feldspar crystals were probably
present in the groundmass or matrix and in a few places there is evidence
of former, very small almost acicular crystals in the groundmass. .

Conclusion:

Metavolcanic of acid composition which contained some phenocrysts of
feldspar. 1If phenocrysts of quartz wcre present they have been completely
recrystallized and are unrecognizable, .

It is tentatively suggested that this is more likely to have been a

lava flow than a pyroclastic but this cannot be confirmed.

Hand

Thin

Sample; RH5 191,6 m; TS§37822

Specimen:

A fine-grained, greenish-grey rock containing numarous, dahker coloured
grains or aggregates most of which are less than 1 wm in size. Some
zones show. evidence of weak or incipient schistosity but the rock tends
to fracture in a very irregular manner probably along joints.

Section: :
The bulk of the rock is composed of mOdelately fine-grained quartz

(0.1 to 0.3 mm) which is turbid due to the presence of disseminated,

fine-grained sericitic material fncluded within this quartz. Sericite
is not as abundant as 1n some of the other specimens but there are
patches in which sericite has pseudomorphously roplaced elongate or
subrectangular feldspar crystals less than 1 mm long. Small aggregates
of chlorite are intergrown with the quartz but these do not show any -
evidence of relict textures although some contain fine-grained leucoxene

[
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suggesting that they may represent completely altered crystals of a
ferromagnesian mineral. Small patches of very fine-grained, sideritic
carbonate are also scattered through the rock generally associated with
either sericite or chlorite. .

One area in the section about 5 mm in size is composed mainly of sericite
and chlorite with minor sideritic carbonate and leucoxene and only traces
of quartz. This probably had a different composition from the bulk of
the rock but boundaries are not c]early defined and original textures are
not preserved.

- The section contains a few aggregates of coarser grained quartz about

1 mm in size and in some of these euhedral quartz crystals are intergrown
with radiating aggregates of chlorite. The origin of these is mnot clear
mainly because of the general deformation and reerystallization of the
rock. OSome of these aggregates of esuhedral quartz and chlorite contain
opaque sulphide and, in the area sectioned there is one larger mass of
coarser grained quartz extending over a distance of about 4 wm long

and this contains some translucent, reddish-brown sphalerite which has
crystallized in a vold lined by this coarse-grained quartez.

The rock 1s cut by numerous, small fractures and along some of these
there has been some displacement. There are alsoc some veins containing
?sideritic carbonate which vary in thickness from about 0.1 mm up to

!} mm and some of the smaller of these veins cut the mass of sphalerite
associated with coarse-grained quartz. The larger carbonate-bearing
veins have a central zone containlng coarse~grained quartz and miner
chlorite.

Conclusion:

This is a metamorphosed and deformed, acid volcanic rock in which -
original textures have not been preserved but it is more likely to

have been a pyroclastic than a lava flow. It contains some disseminated
pyrite and also a trace of sphalerite associated with some coarse-grained,
possibly migratory quartz. This is ¢ut by a later fracture containing
sideritic carbonate.

Sample: RHS5 200.4 m; T837823

Hand

Thin

Specimen:

A very fine-grained, pale grey rock with a "cherty" appearance.

It Is cut by some fine, intersecting fractures some of whlch contain very
fine-grained, yellow sulphide probably pyrite.

Section: _

This is a very fine-grained rock composed of sericite intergrown with
cryptocrystalline to microcrystalline material much of which is probably
quartz but a stalning test on the hand specimen with rhodizongte suggests
that some plagioclase 1s also present. Some of the sericite shows

‘preferred orientation but this is only weakly developed and insufficient

to impart a schistosity. There are a few small flakes of muscovite
and a few grains of quartz less than 0.05 mm in size which may be of
clastic, sedlimentary origin and there are a few small aggregates of
very fine-grained leucoxene. ‘
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- Small crystals of pyrite 0.0l to 0.05 mm in size are scattered uniformly
throughout the rock and there are a few which are almost spherical
suggesting derivation from framboidal pyrite.

The rock is cut by some small shearing planes and these in turn are

cut by better defined fractures or veins which now contain opaque
sulphide associated with minor amounts of migratory quartz and traces

of muscovite, chlorite and carbonate. There are also a few segregations
of opaque sulphide, quartz and carbonate probably in ﬁractured Zones.,

Conclusion: _ .
This was probably a very fine-grained volcanic ash or tuffaceous
sediment which contained some syngenetic irom sulphide. It has been
indurated and partly recrystallized and has also been sheared and
fractured and scme of the pyrite has migrated to the larer ' fractures.

Sample: RHS 203.9 m; TS37824

Hand Specimen:
Much of the sample is a moderately fine-grained, grey rock showing
_ evidence of a very weak foliation and this has an irregular contact
with a finer grained, paler grey rock similar to the sample from
200.4 m.

Thin Section:
‘ The finer grained, paler grey rock is very similar to the sample
from 200.4 m except that it contains some scattered, elongate
aggregates 0.1 to 0.3 mm long now composed of chlorite and carbonate
and there are also some small patches of sericite. From these features
it is tentatively suggested that thils may have contained some slightly
larger fragments of volcanic glass or other tuffaceous material than
the sample from 200.4 m. It alsc differs from that sample in that it
contains very little pyrite.

The coarser grained rock has a similar matrix which however shows
more evidence of a schistostity or foliation in that much of the
sericite shows preferred orientation. It contains a much higher
concentration of elongate aggregates of chlorite up to 0.5 mm jong,
a few quartz fragments, some leucoxene and a fragment of zirconm.
There are traces of ?sideritic carbonate and opaque sulphide. -

Both rock types are cut by very small veins of sideritic carbonate

and another, slightly larger fracture contains chlorite, carbonate,
pyrite, traces of muscovite and quartz. All of these minerals were
probably derived from the host rock and havenot migrated any great

distance.

Conclusion: ' : :

. This sample shows an irregular contact between weakly metamorphosed,
-fine-grained volcanic ash or tuffaceous sediment and a slightly coarser

. grained tuffaceous sediment. The general appearance in the drill core
gsample suggests that the finer grained phase may have occurred as a
clast within the coarser grained material suggesting some contemporancous
erosion  or disturbance of hottom sediments but the true relationship

! between these two rock types cannmot be rellably determined from the

relatively small length of drill core.
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Sample: RHS5 209.8 m; TS537825

'Hand

Thin

Specimen: :

A fine-grained, greenish-grey rock with a suggestion of a very weak
or incipient schistosity. The rock shows some very fine fractures
and a few fine, pale~coloured veins. :

Staining with cobaltinitrite shows some scattered grains of potash
feldspar.

Section: .
This is a compacted or deformed and weakly schistose rock containing

some fragments of potash feldspar, plagioclase and quartz 0.1 to 0.6 mm

- in size and moderately abundant, elongated or flattened fragments now

composed of chlorite. There ate a few former ?lithic fragments containing
phenocrysts of feldspar in a deformed groundmass now composed mainly of
chlorite and it is possible that there were other lithic and/or vitric
fragments which cannot now be recognized, The matrix is very fine-grained
and composed mainly of chlorite intergrown with microcrystalline to
cryptocrystalline quartz andfor feldspar. There are a few very small
aggregates of leucoxene, some thin streaks of sericite and traces of

very fine-grained, sideritic carbonate. The area sectioned contains

a few small pyrite crystals up to 0.3 mm in size.

The veins noted in the hand specimen are mainly of sideritic carbonate

* with minor quartz.

Conclusion:

A weakly metamorphosed, tuffaceous sediment or crystal—v1tr1c tuff.
It contalns minor pyrite.

Sample: RH5 211.9 m; TS837826

Hand

Thin

Specimen:

A fine-grained rock showing very irregular and diffuse mottling in
salmon-pink and greenish-grey. Staining with cobaltinltrite shows
that it contains abundant potash feldspar particularly in the
pink zomnes.

Section: ‘
Most of the rock is very fine-grained and is-composed of a slightly
turbid mass of mlcrocrystalline potash feldspar, ?quartz, chlorite

and sericite, with small (0.1 mm) patches of very fine-grained,
sideritic carbonate. There is no evidence of preferred orientation

of the minerals or schistosity nor is there any definitely recognizable
evidence of reliet textures.

The rock contains some irregularly shaped to oval and round segregations
in which there is some coarse-grained quartz associated with slightly
plnk-stained potash feldspar crystals 0.2 to 0.6 mm long. Some of these
‘segregations also contain opaque sulphide and/or sideritiec carbonate.
These segregations have almost certainly formed after consolidation and
recrystallization of the rock, possibly under the influence of heat and/or
hydrothermal activity. The rock is also cut by some veins containing
sideritic carbonate and others containing quartz.
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Conclusion:

This is very probably a recrystallized, fine-grained tuff or veolcanic
ash which has been subjected to some form of heat and/or ?hydrothermal
activity resulting in the development of segregations containing quartz,
potash feldspar, sideritic carbonate and minor sulphide.

Sample: RHS5 213.2 m; T837827

Hand

Thin

Specimens; : ,

A greenish-grey rock containing elongate and/or léenticular patches

a few millimetres long of darker material suggesting that it once
contained fragments a few millimetres to 1 em in size. The rock nocw
shows a weak schistosity or foliation parallel to the direction in
which the fragments are elongated. Small aggregates of yellow sulphide
probably pyrite are scattered throughout much of the rock. .

Section:

The matrix of this rock is now composecd predomlnantly of sericitic
material which shows a preferred orientation defining the direction
of schistosity noted in the hand specimen. There are some elongated
aggregates of chlorite up to about 1 mm long and elongate patches

‘containing dark opaque and semi~opaque material probably including

both leucoxene and pyrite. These dark minerals are associated with
chlorite and a few also contain some very small grains of zircon.

Some of the dark aggregates probably represent deformed and recrystallized
ferromagnesian minerals whereas others may represent former iron-titanium
oxide crystals.

In the area sectioned there is portion of one of the larger, darker
fragments or zones and this contains more chlorite and less sericite

and also some fragments or clasts now composed of quartz aggregate

and some elongated fragments now composed of sericite which may have

been derived from pumice. The rock also contains 10 to 15% of quartz
fragments or phenocrysts most of which now show undulose extinction

and strain lamellae. Some have been fractured and the fragments displaced
In the direction of schistosity. There are also fragments or phenocrysts
cf potash feldspar 1 to 2 mm in size which show more extensive alteration
and partial replacement by matrix material than the quartz fragments or
phenocrysts., Many of the fractured and deformed feldspar phenocrysts
have been invaded and partly replaced by sideritic carbonate, chlorite
and some of the matrix sericite. A few fractured and partly altered
feldspar crvstals have also been invaded by opaque sulphide, locally
assoclated with traces of sphalerite. .

Conclusion:

R T

This is a deformed and/or metamorphosed, acid volecanic rock probably
derived from a crystal-vitric tuff. The rock contains minor sulphide
including pyrite and traces of sphalerite, some of which now occur in
fractured, deformed and partly altered feldspar fragments. Some sulphide

.occurs preferentially in deformed chloritic fragments.

e S
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Sample: RHS5 215.0 m; TS37828

Hand opecimen° :
. A fine-grained, grey rock in which variations in colour suggest that

it was composed of fragments of varying composition a few millimetres
in size. These have now been elongated in a common direction parallel
to that of a weak foliation ox schistosity and some are now about 1l cm
long. Aggregates of fine-grained, yellow sulphide malnly pyrite are
scattered through parts of the rock.

Thin Section:
This is a deformed and recrystallized, fragmental rock whlch originally
contained clasts or fragments of varying composition many of which vere
probably between 1 and 6 mm in size. These have now been elongated or
drawnout in a common direction and at least some now merge with the
finec-<grained matrix composed mainly of microcrystalline quartz and ,
sericite.

Some of the clasts are now composed of fine-grained quartz associated
with or containing inclusions of very fine-grained sericitic material
and these could represent former lithic fragments., Some of the fragments
were possibly of feldspar now replaced by sericite and some are of quartz
phenocrysts, There are also flattened and/or elongated fragments now
- composed predominantly of sericite with a few small quartz grains and
these almost. certalnly represent flattened and recrystallized fragments
of pumice. :

‘ _ Opaque sulphide probably mainly, if not exclusively pyrite is moderately
abundant in this sample and some of it occurs as separate minute crystals

0.0! to 0.03 um in size scattered throughout the very fine-grained matrix
and also in some of the patches or fragments now composed of sericite.
One of these deformed 7pumice fragments doeg not contain sulphide but
is encrusted with very fine-grained opaque sulphide around its boundary.
There are numerous larger aggregates of coarser grained, cubic pyrite
crystals scattered through many parts of the rock and some of these are
partly surrounded by pressure-shadow quartz containing elongate to almost

- fibrous quartz crystals which are parallel to the general direction of
schistosity. Fine-grained, sideritic carbonate is associated with some
of this recrystallized pyrite but is not invariably associated with it.
Traces of turbid, fine-grained sphalerite are associated with a few

- aggregates containing pyrite, sideritic carbonate and quartz.

Conclusion: :
This is a deformed and recrystalllzed pyrozlastic which probably contained
crystal, vitric and lithic fragments some of them a2 few millimetres in size. |
Fine-grained pyrite is dispersed throughout much of this pyroclastic
and some has migrated and recrystallized in slightly coarser grained
- aggregates which also contain sideritic carbonate and/or quartz. There
is also a trace of sphalerite.
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Sample: RH5 231.4 m; T$37829

Hand

Thin

Specimen:

A very fine-grained, greenish-grey rock with some moderately large,
pink zones 1 to 2 cm in size which have diffuse boundaries. ' Staining
with cobaltinitrite shows that these pink zones contaln high
concentrations of potash feldspar.

The rock containg a few small crystals of pyrite.

Section:

Most of the rock is very fine-grained and is composed of varying
proportions of microcrystalline quartz, turbid potash feldspar and

lesser sericite and chlorite., There are also small aggregates

containing very fine-grained, sideritic carbonate, Original textures
have not been preserved but probably this was derived from a fine-grained
tuff or volcanic ash.

In one zone in the rock there is evidence of extensive fracturing forming
a small-scale brecciz in which the interstitial matrix contains higher
concentrations of chlorite and sericite and probably also of carbonate.

In some parts of the rock there are coarser grained'segregationé gimilar
to those in the sample from 211.9 m and these contain mainly turbid and
pinkrstained,potash feldspar with locally, some sideritic carbonate.

Pyrite crystals 0.1 to 0.3 mm in size are dispersed through parts of

- the rock but iIn general are not associated with the segregations of

coarser grained feldspar.

Small fractures containing sideritic carbonate and trace amounts of
opaque sulphide probably pyrite cut both the earlier brecciated zone
and the coarser grained segregations.

Conclusion:

This is a completely recrystallized rock probably originally a fine-
grained volcanic ash or tuff but original textures are not preserved.
It contains disseminated pyrite which has migrated and recrystallized.
The rock has been subjected to more than one period of fracturing and
also to some form of heat and/or hydrothermal alteration which haz
resulted in the development of some segregations containing coarser
grained, potash feldspar. In this respect it is similar to the sample
from 211.9 m. The most recent fractures contain minor amounts of
sideritic carbonate and some migratory sulphide probably pyrite.
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Sample: RHS5 1; P525598

Hand Specimen:

The sample appears to be a breccia or is an extensively fractured
pale greyish-—orange silicecus rock with brown to grey sulphide in
interstlces.

. Polished Section.

The area sectioned contains about equal proportions of non-opaque
minerals (?quartz) and sphalerite with very minor pyrite. Some of
the sphalerite occurs as massive aggregates over 5 mm across and
these contain scattered inclusions of the non-opaque mineral and

also some inclusions of pyrite which vary in size from 0.0l mm to

0.3 mm. There are also a few small inclusions of carbonate up to
0.05 mm in size and there are a few inclusions composed of intergrown
fquartz and carbonate.

Other areas in the section are composed predominantly of non-opagque
fquartz with traces of carbonate and pyrite and in these areas
sphalerite has invaded many interstices and has penetrated along
many grain boundaries,isclating some patches of quartz.

The section contains a minute trace of galena found in one area only
vhere sphalerite and galena occur in some interstices in a porous
mass of non-opaque ?quartz. The small, angular patches of galena
are about 0.02 mm In size. -

Conclusion:

This is a fractured, siliceous rock or breccia which now contains a
moderately high concentration of sphalerite, minor pyrite and a

trace of galena. The sphalerite and galena have clearly migrated

and recrystallized in this rock, probably partly replacing pre-existing
minerals but it is possible that the pyrite was present in the rock at
an earlier stage and may also have been partly replaced by sphalerite.

Sample: RH5 2; PS25599

Hand Specimen:

The sample contains abundant orange-brown sphalerite with some finely
disseminated other sulphides and subparallel streaks of white ?carbonate
and probably also some quartz. Some of the white carbonate and 7quartz
bands or veins have been displaced by microfaulting.

Polished Section:

A visual estimate of the minerals present is as follows:-

%
Sphalerite 50-60
Galena 10-15
Pyrite 2-3
Non-opaque minerals 20-30

e I
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Much of the sample is composed of a massive aggregate of sphalerite
through which the other minerals are dispersed as small crystals less
than 0.1 mm in size and as irregularly shaped aggregates. Polysynthetic
twinning is faintly visible through much of the sphalerite and this shows
that the grain size of the sphalerite varies from about 0.l mm to about
0.4 mm,

Galena occurs as very irregularly shaped crystals fyom about 0.02 mm

in size up to about 0.3 mm and most of it has smooth and slightly

curved boundaries against the sphalerite. Where crystal boundaries

of sphalerite are visible because of the twinning it can be seen that

the galena occurs in interstices and along some grain boundaries in

the massive aggregate of sphalerite. In one small area there are

some very fine intergrowths of sphalerite and galena suggesting
replacement of ome sulphide by another and the presence of some very
small grains (or remnants) of sphalerite in some of this galena suggests
that it was the galena which has partly replaced some sphalerite.
Throughout most of the section however these two sulphides are intergrown
with smooth, curved boundaries which do not show evidence of replacement.

- Most of the pyrite occurs as scattered, isolated euhedral to subhedral

erystals commonly 0.02 to 0.06 mm in size included within,or intergrown
with the massive aggregate of sphalerite. There are a few larger
crystalline aggregates of pyrite up to 0.3 mm in size but these are

not common., A few of the pyrite crystals contain small inclusions of
non-opaque mineral and a few contain inclusions of, or have been
penetrated by galena. 1In one area there are traces of extremely fine-
grained pyrite disseminated through some sphalerite probably occurring
mainly along grain boundaries.

Non-opaque minerals (?mainly quartz) occur as small grains less than

0.1 mm in size and as porous, spongy aggregates 1 to 2 mm in size.
Variations in the concentration of this fine-grained 7?quartz and also

in the concentrationgof pyrite and galena suggest some very indistinct
banding or layering and many of the aggregates of ?quartz and elongate
masses of galena are parallel to this direction. The rock also contains
some veins and vein-like patches of much coarser grained carbonate and

in some places these carbonate veins have been fractured and microfaulted
and the fractures invaded by sphalerite and galena. Films of galena have
also penetrated along a few crystal boundaries in some of the fractured
carbonate veins, ' -

One small particle of chalcopyrite about 0.05 mm in size was found iu

the area sectioned,enclosed by,or intergrown with a mass of sphalerite.
No other evidence of chalcopyrite was found in the area sectioned.

Conclusion:

A silicate or quartz-bearing rock showing some evidence of banding
has been extensively replaced by a mass of sphalerite and galena.

. Minor pyrite has also migrated znd recrystallized but it is possible

that at least some of the pyrite was present in the rock at an earlier
.stage. At some time the rock has been veined by migratory carbonate and
textural evidence suggests that these carbonate veins were fractured

and invaded by the sphalerite and galena.
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Sample: RH5 33 PS25600

Hand Specimen.
. The drill core sample contains a high proportion of brownish sphalerite
associated with some very fine~grained galena. Other details cannot
be determined.

Polished Section: .
A visual estimate of the minerals present is as follows:-

Z
. Sphalerite - 70--75 -
"~ Galena ' 15-20
Pyrite : : 2-3
" Chalcopyrite trace—~1 f

" Non—-opaque minerals 5-10

This is similar -to sample RH5 2 in that it is composed largely of a

massive aggregate of sphalerite through which the other minerals are

-distributed in varying concentrations. The sphalerite is similar to

that in the previous sample in that polysynthetic twinning is faintly

visible and this enables grain boundaries to be determined showing

that the grain size of the sphalerite varies up to about 0.3 mm.

Galena is similar to that in sample RH5 2 and occurs as very irregularly

_ shaped crystals and aggregates mainly in interstices hetween sphalerite
' ‘ crystals. Pyrite is also similar to that in the previous sample and

. it occurs as scattered euhedral to subhedral crystals generally less

than 0.1 mm in size but there are a few larger, irregularly shaped

aggregates up to 0.3 mm in size.

This differs from sample RH5 2 in that chalcopyrite is slightly more
abundant and it is concentrated in a few areas where' _small grains 0.02
to 0.05 mm in size occur in interstices in the massive sphalerite.

i Two areas about 2 to 3 mm in size contain an estimated 3 to 5% of

' chalcopyrite but throughout most of the area sectioned there is little
or no evidence of chalcopyrite.

Small grains and aggregates of non-opaque, fine-grained ?quartz are
dispersed throughout the rock and in one band there are also small
flakes of a micaceous mineral. Variations in the concentration of
non-opaque minerals, pyrite and galena suggest very indistinct or
relict banding or layering and the micaceous flakes tend to be parallel
to this direction which could have been a direction of weak foliation
or schistosity. .
There are a few small carbonate veins abtout 0.1 mm thick which have been

locally fractured or displaced and appear to have been invaded by the
sphalerite and galena.

Conclusion.
' : This is similar to sample RH5 2 and the evidence suggests that it was
. - a foliated or weakly schistose rock composed of ?quartz and a fine-grained
mica cut by some small carbonate-bearing veins. It may have contained

some pyrite. It has been extensively replaced by massive aggregates of
sphalerite and galena with trace amounts of chalcopyrite.

AR
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Sample: RH5 43 PS25601

. : Hand Specimen:
- A brownish-grey rock composed largely of fine-grained sulphide similar

to that in the ‘previous gpecimens however this is cut by some ?carbonate
veins containing chalcopyrite and one fractured (?joint) surface also
shows a concentration of chalcopyrite.

Polished Section:
A visual estimate of the minerals present is as follows:-

%
Sphalerite- : - ' 50-55
Chalcopyrite 3-5 (more locally)
Pyrite o . 10-15
Galena trace

Non-opaque minerals - 25-30

Much of the rock is composed of massive sphalerite and fine-grained
© ?quartz which are very similar to those in samples RH5 2 and RU5 3.
Much of the sphalerite shows faint twinning and has a common grain
- size of about 0.05 to 0.1 mm and much of the quartz has a similar
grain size. Textures suggest that much of the sphalerite may have
replaced a mineral intergrown with the quartz and some sphalerite
contains few small inclusions of a fine—-grained, micacecus silicate.

. This differs from the previous two samples in that there is practically
: no galena but chalcopyrite occurs as irregularly shaped grains and
aggregates commonly 0.02 to 0.1 mm in size intergrown with the
sphalerite. There are a few coarser grained zones particularly along
carbonate-bearing veins where aggregates of chalcopyrite are up to
0.5 mm in size.

Pyrite is more abundant than in the two previous specimens and much of

it is concentrated along a few subparallel bands where there are irregularly
shaped agpgregates 0.1 to 0.5 mm in size as well ag high concentrations of
euhedral to subhedral crystals 0.02 to 0.05 mm in size. Much of the
chalcopyrite is preferentially associated with the larger aggregates

of pyrite and some of these are partly surrounded by masses or aggregates
of chalcopyrite up to 1 mm long. Traces of galena are intergrown with
some of this more massive chalcopyrite, surrounding or encrusting the -
large aggregates of pyrite.

Minor carbonate is associated with some of the fine-grained quartz
scattered throughout the rock and some also occurs along small,
discontinuous or deformed veins.

Conclusion:
This is a fine-grained rock probably composed mainly of quartz and
. fine-grained mica which has been extensively replaced by sphalerite,
. pyrite and chalcopyrite. There is some evidence of banding and it
is possible that at least some pyrite may have been present before
the other sulphide minerals. Much of the chalcopyrite is preferentially
associated with concentrations of pyrite along some bands or layers.
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Sample: RH5 53 P825602

Hand Specimen:

A fine-grained rock now composed largely of brownish sulphlde and
very fine-grained galena. It has a patchy, mottled appearance with
some scattered, small patches or aggregates of pale-coloured silicate
or carbonate.

e

Polished Section:

A visual estimate of the minerals present is as follows.

Z
. Sphalerite 5055
Galena o 20-25
Pyrite o 23
Non-opaque minerals 20-25

This is similar to other sulphide-bearing specimens in that nuch of

-1t is now composed of a massive aggregate of sphalerite through which

are distributed varying concentrations of the other minerals. - The
sphalerite is similar to that in other specimens in that it shows
evidence of twinning and has a grain size of about 0.05 to 0.1 mm.

It encloses numerous grains and aggregates of quartz some of which is
associated with,or intergrown with carbonate. Some of the sphalerite
contains small inclusions of a micaceous silicate showing subparallel
orientation and these are concentrated along some wavy or deformed
bands less than 1 mm thick.

Galena occurs in varying concentrations intergrown with the sphalerite
generally with smooth to curved grain boundaries and textural evidence
suggests that much of the galena occurs in interstices between sphalerite
crystals. There are some porous, massive aggregates of ,galena up to

3 mm in size which enclose grains and small aggregates, of sphalerite,
some small pyrite crystals and also some quartz grains. Some galena

has filled interstices in a crystalline mass of carbonate 2 to 3 mm

in size and some has partly replaced small, corroded pyrite crystals

and crystalline aggregates.

Pyrite occurs as scattered crystals about 0.05 mm in size and as
small groups or crystalline aggregates. It is similar to that in
samples RH5 2 and 3 but in a few zones there is more conclusive
evidence to show that some pyrite has been partly replaced by galena.

No chalcopyrite was found in the ‘area sectioned.

Conclusion:

This was probably a moderately fine—grained rock composed of quartz,
carbonate and a micaceous gilicate. Preferred orientation of the
micaceous silicate suggests at least a weak foliation or schistecsity.
The rock has been extensively replaced by sphalerite and galena and
it also contains minor pyrite at least some of which may have been
present before the other sulphides.

i
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Sample: RH5 63 PS 25603

" Hand Specimen:
A fine-grained, pale grey rock has been fractured and is now cut by
nunerous, intersecting veins containing yellow sulphidé. Some
sulphide has encroached on,and replaced the rock adjacent to the
- veins and gome of this appears to be cut by small, later sulphide-
bearing veins.

Polished Section:
A zone containing abundant sulphide was selected for sectioning
and a visual estimate of the minerals present in this zone is
as follows:-

%
Pyrite ' 60-70
.- Chalcopyrite o 5«10
Sphalerite ' : 1-2
Chalcocite : trace
Non—-opaque minerals 20-30

Much of this zone of the rock has been replaced by a mass of medium-
grained pyrite probably with a common grain size of 0.05 to 0.1 mm but
there are at least a few larger crystals about 0.2 mm in size.

In general crystal faces are not developed except around interstices
or patches of non—opaque mineral. Many zones in the pyrite are
finely porous strongly suggesting that this pyrite replaced a pre-
existing mineral or minerals and some of these spongy, finely porous
zones form subparallel, elongate streaks.

Chalcopyrite is distributed sporadically throughout the rock and
occurs in interstices and along grain boundaries between many of

the pyrite crystals. Much of the chalcopyrite is fine-grained

with a common grain size of less than 0.1 mm but where it is present
in higher concentrations there are some larger crystals and/or
aggregates of chalcopyrite up to 0.3 mm in size. Much of the coarser
grained chalcopyrite occurs along poorly defined veins Sutting the
more massive pyrite and in these veins the chalcopyrite is associated
with some sphalerite and some carbonate. Chalcopyrite along one of
these veins contains a few small patches of chalcocite. Some
chalcopyrite has penetrated the finely porous, spongy patches of
pyrite and may have partly replaced some pyrite in these zones.

As noted above, sphalerite occurs with chalcopyrite in small

veins about 0.1 to 0.2 mm thick which cut the more massive pyrite
but in general, these are not very clearly defined. Some sphalerite
also occurs in a few interstices between pyrite crystals.

Small aggregates of non-opaque mineral probably mainly carbonate

are scattered throughout the mass of pyrite and most of these are
less than 0.1 mm in size. There are a few larger areas of non-opaque
Tquartz and some containing a softer, ?micaceous silicate and these
are probably remnants of the pre-existing rock.

Conclusion: '
‘A fine-grained, siliceous rock has been fractured and extensively
replaced by pyrite with lesser amounts of chalcopyrite. The massive
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pyrite is cut by later veins which contain mainly chalcopyrite and
sphalerite with some carbonate.
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