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Table 1 Surrmary Table of UTEM Anaraly Status, Hatfield Licence, December

1984.

HI' 61e 1:1,000

HI' 61f 1:1,000

HI' 55 1:2,500

MAC90/CC 1:2,500

HI' 62 1:2,500

MAC90/BB 1:2,500

PlATE SCALE

MAC 86 1:10,000

HI' 39 1:1,000

HI' 61a 1:1,000

HI' 61b 1:1,000

HI' 61c 1:1,000

HI' 59 1:1,000

HI' 61d 1:1,000
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315723 MC-6/53.7

315724 MC-6/66.2

315714 MC-S/54.0

315715 MC-S/96.4

315732 MC-9/159.6

315757 MC-10/49.9

315759 MC-10/200.9
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PHCJl'O}RAPHS

Foll=s page

Chloritised andesite lava clasts 3

in pink albite/ quartz/adularia

rratrix.

Texture as above, rut sericite/ 3

pyrite altered

Strongly sericitised trachyte lava 5

fragments in a pyrite/sericite

rratrix.

Volcanic-sedimentary breccia. 5

Trachyte fragments in a black

sooley rratrix.

Albite veinlets in strongly 7

sericite/pyrite altered porphyritic

andesite lava breccia.

Barite in rratrix of strongly 7

sericite altered dacite lava breccias.

Ccrltact between basalt and inter- 10

preted ore horizCt1.

Basalt/shale breccia. Shale 13

contains fine veinlets of bro,m

sphalerite.

Typical chrorre bearing basalt. 13

Note purple tint of carbonate

in veinlets and vesicles, and

incipient pink feldspar/silica

alteration in centre of carbonate

veins.
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315767 MC-ll/143.5 Pink feldspar/silica altered 17

porphyritic andesite in a cherty

black shale rratrix.

315769 MC-ll/159.5 Strongly pink feldspar/silica 17

altered porphyritic andesite lava

breccia with pyrite veinlets in rratrix.

315772 MC-ll/239.6 Vesicular glassy basalt lava. Note 17

purple tint to car1:onate in vesicles.
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APPENDICES

Appendix I Dianond Drill Hole Logs, M::-5, M::-6, M::-8, M::-9, M::-10,

M::-ll

Appendix II Petrology Reports, Hatfield Dianond Drill Holes

Appendix III Borehole Sirotem Survey, MC-5, M::-6, MC-8, MC-9

Appendix IV SW Mt. Charter Prospect, Detailed Ul'EM survey

Appendix V NW Mt. Charter Prospect, urEM survey

Appendix VI Drill Perfornence Sunmary, Hatfield Dianond Drill Holes

Appendix VII Petrology Report, DDH H-l



sl.llllrer season.

Filtering and =ntouring of all available gecphysical data at

1:10,000 scale.

Drilling and gecphysical logging of holes MC-5. MC-6, MC-8 at

the Mt. Charter prospect. No further drilling is reo:mrended in

this area.

Drilling and gecphysical logging of holes MC-9 and MC-10 at the

south-west Mt. Charter prospect. A probable ore oorizon was

intersected in MC-9 and further drilling is recanrended.

A detailed U1'EM survey at the N.W. Mt. Charter prospect. An

ananaly was detected (Ananaly "L") and tested by DDH MC-ll.

Further work is reccmnended.

Develcprrent of the Murchison Highway prospect for drilling.

The updating of the 1: 10,000 regional geological map and the

recognition of a property wide ore stratigraphic position.

Planning of an extensive lITEM survey to test the ore

stratigraphic position - to be canpleted during the 1984 - 85

PAGE 1142008

SUMMARY

Exploration activity on the Hatfield exploration licence (15/73)

during the period 27 May, 1984 to 25 December, 1984 is located and

annotated on Plate MAC 86

Work canpleted included:-

1.
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INTRODUcrION

The Hatfield Exploration Licence 15/73 was pegged on May 5, 1973, by

caninco Expl=ation Pty. Ltd. (Figure 1). The Exploration Licence

was transferred fran caninco to Ahninco N.L. on April 10, 1978; to

Cleveland Tin Limited on March 28, 1979; and nost recently to

Aberfoyle Exploration Pty. Ltd. The Licence is partly aver private

land Oiffied by Associated Forest Holdings Pty. Ltd., who have a timber

concession cavering the entire licence area.

Revised conditions governing expl=ation licences awlied by the

Departrrent of Mines fran July 1, 1982, nON require that exploration

be CCtTpleted on the Hatfield Licence by June 25, 1988. Hcwever,

since the current licence area is only 65 sq. kin., that is less than

the rraximum area permitted for a five year licence (125 sq. kin.),

then no reduction in area is required during this period.

The Hatfield Licence currently attracts an annual expenditure rate of

$500 per square kilanetre and an annual fee fixed at $25 per square

kilanetre.

This report describes exploration activity on the licence during the

period May 28, 1984 to Decerriber 25, 1984.
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i Introduction

The geology and exploration potential of the Mt. Charter

prospect were des=i.bed in detail in the· previous Hatfield six

rronthly report (Hespe, 1984). The report proposed three h::lles

to test the Mt. Charter barite outcrop v.hi.ch was thought to mark

a stratigraphic hangingwall to a position suitable for the

develcprent of massive Pb/Zn SUlphides.

The lxlles, Me-5, Me-G, Me-8, were ccrrpleted as planned and

logged with borehole Sirotem. Detailed geological logging and

petrological examination of the lxlles has been o::mpleted. Core

grinding was carpleted on MC-8 and is planned for Me-5 and Me-G.

Me-7 , on the site of Me-8, was abandoned at 43.0 m due to

deviation.

ii Diarrond Drill Hole Me-5

Geology

MC-5 (Plate HT 39, HT 6la), was designed to test the centre of

the strike extent of the barite lxlrizOll at around 175 m 001=

surface. The detailed log is included in Appendix I and a

petrological report in Afpendi.x II.

The sequence drilled can be surmarised as:-

o - 180.8 Andesite lava breccia, minor lava. Clastic

lava clasts are chloritized, with breccia

matrix of white to pink albite/quartz/

adularia (photo 315703). Fran 150.0 matrix

and clasts increasingly pyrite sericite

altered (photo 315705).

180.8 - 299.8 (EOH) Dacitic/rhyolitic lava, pitchstones, minor

epiclastics, variably pyrite/silica/sericite

altered.



315703 MC-5 95.2

142012

-

CHLORITISED ANDESITE LAVA CLASTS IN PINK ALBITE/
QUARTZ/ADULARIA MATRIX.

315705 t-1C-5 148.0

\
rm II

11 12

TEXTURE AS ABOVE, BUT SERICITE/PYRITE ALTERED.

5cm
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The andesite/dacite contact at 180.8 is cerrelated with the

positions of the barite on the andesite/dacite centact at

surfaoe (see section, Plate HI' 61a). The =ntact at 180.8 m is

strongly pyrite sericite altered., but no barite was logged.

Planned cere grind analyses will check fill" enrichrrent of barium

in this zone.

The se:JUence is daninated by lava bre=ias and lavas. Pocrly

sorte:i epiclastics o=ur within the dacite lavas but nc

lithology indicating a period of quiet water sed.imentation

suitable for the accunulation of massive sulphides was

encountered.

The ccntact at 180.8 is obscured by alteration but is probably

=nforrrable.

Mic=litic and perlitic textures, and the develq:ment of flaq

banding and interbe:ided epiclastics indicate that the

dacite/rhyolite sequence is extrusive.

The original bre=ia texture of the andesite lavas has been

enhanced by a later Phase of albite/quartz/adularia alteration

which also ce=odes the clasts. This alteration is usually pink

due to Fe-oxide inclusions in the secondary feldspars. This

phase of alteration does not occur in the dacite/rhyolite

sequenoe.

Minor sphalerite, pyrite, and traces of chalccpyrite and galena

occur in feldspar/silica veinlets in the andesite lavas implying

an association of the SUlphide mineralisation with the late

phase albite/quartz/adularia alteration.

Geochemistry

Core grinding is planned for Me-5.
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Gecphysics

M:::-5 was surveyed with the oorehole Sirotem system in SepteJIDer

1984. Results are included in Appendix III. No anortl'l.lous

responses were recorded and the survey indicates that lXl

ccnductive rrassive sulphides occur within 100 m of the hole.

iii Diarrond Drill Hole M:::-6

Geology

M:::-6 (Plates HT 39, HT 61b), was designed to test the south

eastern end of the barite horizon belOW' strongly ancrnalous

geochemistry in the 4550N/4400E oostean (HI' 37d). The detailed

log is included in Aj:pendix I and a petrological report in

Appendix II.

The sB:]uence drilled can be S\.llTJll3.rised as:-

o 62.6 Strongly sericite/pyrite altered trachyte

lava, lava bre=ia (photo 315723).

62.6 - 73.4 Volcanic-sedirrentary breccia of trachyte

fragments in a black shaley rratrix (photo

315724) •

73.4 - 319.1 (ECE) Andesitic lava brecoia/lava with minor

dacite and epiclastic units.

The hole failed to reach the target zone at the andesite-dacite

contact as naHJ8d on surface and encountered in M::-5, M:::-8. The

hole rerrainsd in andesite for ltOst of its length. The dacite

unit at 199.7 - 204.8 is =nsidered to be a milXlr flOW' within

the andesite and not ccrrelatable to surface. The occurrence of

a possible intrusive andesite phase between 155.0 - 181.0 nay

have affected the simple structural picture proposed prior to

drilling. Although logged as a lava breccia, this interval is

distinguished by a lack of glass in the groundmass, a very weak

brecoia texture and the occurrence of prirrary nagnetite.



315723 MC-6 53.7
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STRONGLY SERICITISED TRACHYTE LAVA FRAGMENTS IN A
PYRITE/SERICITE MATRIX.

315724 ~1C-6 66.2

VOLCANIC-SEDIMENTARY BRECCIA. TRACHYTE FRAGMENTS IN A
BLACK SHALEY MATRIX.

I"
Scm

"I
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The volcanic sedi.rrentary breccia at 62.6 - 73.4 is interpreted

to be due to a lava flON onto an unconsolidated pyritic ]:elite.

Units of similar origin occur in M::-ll (142.6 - 146.8) and M2-10'

(49.8 - 52.8). This unit is the only indication of a period of

quiet water sedimentation at Mt. Charter.

The predaninant alteration type is pink alkali feldspar/silica

which variably affects rhenocrysts and breccia rratrix. The

trachyte unit (13 - 62.6) is intensely sericite pyrite altered,

hIt it rray be a localised occurrence as similar alteration could

not be located on surface around the area cleared for a drill

site.

Geochemistry

Core grinding is planned for M2-6.

Geophysics

M2-6 was surveyed with the borerole Sirotem system in septerrber

1984. Results are included in Appendix III. No an::xralous

responses were recorded and the survey indicates that no

con::luctive rrassive sulphides occur within 1130' m of the hole.

i v Diarrond Drill Hole M2-8

Geology

M2-8, (Plate HI' 39, HT 61c) was principally designed to test

beneath a lead soil anormly striking N.W. along the

andesite/dacite =ntact adjacent to the Mt. Charter barite

oorizon. It \IO.lld also pass through a brcad Pb soil anare.ly

sub-parallel to and centred 1513 m SW of the target anorraly. The

detailed log is included in Appendix I and a petrological report

in Apperrlix II. The sequence drilled can be s\.llltlB.rised as:-

13

24.8 -

24.8

00.8

Black shale, sharp conforrrable contact with;

strongly sericite/pyrite altered andesite

lava breccia.
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80.8 - 215.2 Strongly pyrite/sericite and/or silica

altered dacitic lavas and rhyolitic

pitchstone. Possible altered andesite 114.0

- 127.6. Barite logged 94.3 - 104.3, 130.0

- 152.3.

215.2 - 235.3 (EOH) Trachyte lava.

Contacts between black shale/andesite (24.8) and ardesite/dacite

-rhyolite (80.8) are =rrelated with contacts at surface (see

section, Plate HT 61c). Apparent dips of 20 - 30 degrees to

the south-west are indicated, 1:::ut the structure of area is not

well enough 1m::Mm to calculate a true dip.

At the stratigraphic position of the barite horizon, J:arite

occurs as irregular vugs and discontinuous veinlets in a breccia

matrix (photo 315715). Core grind analyses shON an enrichlrent

in b3.rium in this zone and throoghcut the dacite-rhyolite lavas.

Where examined in thin section, the b3.rite is unexpectedly

associated with fleurite and Irnlscovite suggesting a relationship

with Devonian igneous activity.

Pervasive sericite/pyrite is the daninant alteration type in

OOth the andesitic and dacitie-rhyolitic lavas. The pink

alteration so ccmron in the andesites in M:-5 and 1'1:::-6 is

represented by sporadic 1 - 5 TIm cross cutting quartz albite

veinlets, (photo 315714). This is further evidence that the

ubiql.litoos quartz/albite/adularia alteration at Mt. Charter is

late stage.

Ge=hemistry

Selected elements fran analyses of =re grind samples are

plotted on Plate HT 59, and canplete results are tabulated on

the drill hole section (HT 61c).



315714 MC-8 54.0
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ALBITE VEINLETS IN STRONGLY SERICITE/PYRITE ALTERED
PORPHYRITIC ANDESITE LAVA BRECCIA.

315715 MC-S 96.4

1

BARITE IN MATRIX OF STRONGLY SERICITE ALTERED DACITE
LAVA BRECCIAS.

5cm
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Two anomalous pcpulations are interpreted. In the pyrite/

sericite altered roCks belON 80.8 m anaralous Ph and Zn values

are associated with anaralous AU, As and Ba. In the andesites

above 80.8 m, Pb and Zn values are anaralous but Ag, As and Ba

values are lON. These two pcpulations were recognized from

sarrpling done on the Mt. Charter costeans (Hespe, 1984). It is

suggested that the anaralies in the andesites are related to the

late phase of pink feldspar/silica alteration.

Geophysics

M:-8 was surveyed with the borehole Sirotem system in September

1984. Results are included as Appen:lix III. No anomalous

responses were re=rded and the survey indicates that ro

=rrluctive massive sulphides occur within 100 m of the role.

COnclusions and Reo::mrerrlations

Approximately 450 m strike of the prospective rorizon was tested

to a depth of 175 m belON surface by the canbined drilling and

rorerole geophysical progranme.

The gross structure as prErlictErl from surface mapping was

confirmErl. The se::ruence dips at 30 to 50 degrees to the south

west and =nsists of black shale conformably overlying andesite

lava breccias/minor lavas, which =nformably overlie dacitic and

rhyolitic lava breccias and lavas. Pyroclastics are

conspicuously absent. The dacite/rhyolite lith:>logies are

strongly and pervasively sericite/pyrite altered. This

alteration type also occurs in the overlying andesites but the

daninant alteration type in this lithology is a late, albite/

quartz/adularia phase.

No massive or banded e::ruivalent of the Mt. Charter barite and no

unit which could be interpreted as an ore h:>rizon were

intersected. The stratigraphic position of both was drilled in

M:-8 and Me-5.



S.W. Mr. CHARI'ER POOSPECr

NO further drilling is recorrrrended at this stage because of the

thorough coverage by the carbined drilling and oorehole

geophysics progranrre.

i Introduction

The south west Mt. Charter prospect is a Pb/Zn soil and UI'EM

anomaly within andesite/basalt lavas abcAlt 400 m south west of

Mt.Charter. The previous Hatfield progress report (Hespe, 1984)

discussErl. the geochemical and geophysical anomalies and proposed

two holes to test the zone. Since that report was written, a

report was received on a detailed UI'EM survey over the zone, and

two dia=nd drill holes MC-9 and MC-10 were canpleted. MC-9 was

legged with oorehole Sirotem, and sarrplErl. for chemical analysis.

It is concludErl. that the Mt. Charter barite horizon represents a

Canibrian hydrotherrral system Which depositErl. barite on the sea

floor for a short time and was then buriErl. by andesite lavas.

The layering in sare of the barite at surface indicates a period

of subnarine deposition, but this must have been brief as no

bErldErl. barite or stratigraphic equivalent was enccunterErl. in MC­

5 and MC-6. The persistence of the hydrotherrral system after a

brief eruption onto the sea floor is indicatErl. by the occurrence

of the pervasive sericite/pyrite alteration style into parts of

the overlying andesite lavas, and the elevated base metal levels

in the lavas as shown by soil geochemistry. Work at S.W. Mt.

Charter prospect and elsewhere (see sections 4 and 7) sh:Ms that

the stratigraphic position equivalent to Hellyer is higher in

the sequence than the Mt. Charter barite mrizon. It is not yet

understood h:M the quartz/ablite/adularia style of alteration

fits into this IlDdel or why the system produced predaninantly

barite and only minor a=unts of base metals.

PAGE 9
142020
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The sequence drilled was:-

142021

The report also re-examined the J2 anorraly (see Fig 1 of

Appendix IV). The response on Line 4200N is significant because

the interpreted conductivity is anaralously high v.ihen conpared

with other anorralies under black shale. Further UTEM coverage

is planned to close off this anorraly to the south.

Vesicular chromite bearing basalt lava.

Abundant pale purple calcite in vesicles and

veins; minor pinic alkali feldspar/silica in

veins. Weakly sheared contact to:

Finely bedded tuffaceous pelite, with

diagenetically recrystallised syngenetic,

sphalerite and pyrite. (Photo 315732)

Conforrrable contact to

o - 159.6 m

159.6 - 160.0 m

Surface Geophysics

At the tirce the previous Hatfield progress report was written, a

detailed urEM survey over the S.W. Mt. Charter anorralies (Jl and

J3) had been conpleted rot no report issued. The report is

included as Appendix IV. The survey downgraded the potential of

the Jl anorraly. The J3 anorraly was interpreted as a response to

a weakly conductive l:xx1y, dipping west with an in=easing depth

to top to the north. (See Fig 2 of Appendix IV). The hole

reo::mrended in the report to test the zone was drilled as MC-9.

Diamond Drill Hole MC-9

Geology

MC-9 (Plate HT 55, HT 61d) was designed principally to test the

J3 urEM anorraly. It was also expected to provide inforrration on

the source of the rrajor Pb/Zn soil anaraly, and the local

stratigraphy. A detailed geologic log is included in Appendix I

and a petrological report in Appendix II.

ii

iii
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CONTACT BETWEEN BASALT AND INTERPRETED ORE HORIZON.

\ .. 5cm .. I
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160.0 - 238.7 (EOH) Pink feldspar silica altered porphyritic

andesite lava and lava breccia.

By analogy with Hellyer the pelite is interpreted as a distal

ore horizon because of its base metal SUlphide content and its

stratigraphic position - below distinctive chranite bearing

basalts (the "pillow lava" and "upper andesite" sequences at

Hellyer) and above feldspar porphyritic andesite lavas

(feldsparphyric sequence at Hellyer). Pale purple colouration,

probably due to rranganese, in cartonate vesicles and veins is

also characteristic of the Hellyer hangingwalL

Core orientation was carried oot in the hole but was not

successful in orienting the pelite horizon because of faUlting

and broken core. Honever, assuming the local strike to be 345

deg. nag., parallel to the shale-volcanic contact, the angle to

core axis of the pelite layer was used to calculate a unique dip

of 4 deg. west. This dip influenced the design of MC-10.

Gecphysics

MC-9 was surveyed with the borehole Sirotem system. A report on

the survey is included in Appendix III. Weak in-hole anomalies

between 150 and 180 ill are attributed to the J3 aI1OllE.ly and rray

be due to a combination of sulphides developed in the pelite

firizon and faUlting. NO off file conductors imicating blim

nassive SUlphide mineralisation within approxinately 1013 ill of

the file were detected.

Geochemistry

The carplete length of MC-9 was core ground in 113 metre

intervals, except for the pelite horizon which was quarter sawn.

Sanples were analysed for CU, Pb, Zn, Ag, As, Ea, Cr and Au.

Selected element are plotted in Plate HT 59 and carplete results

are tabulated on the drill hole section (Plate HT 6ld).
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The hangingwall tasalts average a1:xJut 1000 Pfffi chranium,

reflecting the prinary chranite =ntent observed in thin

section. The pelite and amesites have Cr contents belo.v the

limit of detection. Because of the empirical association of

tasalts with ore forming =rrlitions their identification by soil

analysis for Cr oould be an inportant exploration tooL

The pelite horizon is strongly anaralous in Pb (0.4%) and Zn

(L17%) am weakly anaralous in Ag, As am Be. This supports

the interpretation of the unit as a distal ore horizon.

The hangingwall tasalts are strongly anaralous in Pb am Zn,

which I1U1st =ntribute to the soil anaraly. No Pb/Zn sulphides

were logged in =re but in the 3900N/4100E costean aggregates of

sphalerite, galena, minor pyrite and chalcopyrite, are

associated with quartz/feldspar/carbonate veinlets.

Pb/Zn soil ananalies at sw Mt. Charter am else.rhere were

proposed (Hespe 1984) as enrichrrents in tase rretals hangingwall

to nassive SUlphides. The MC-9 intersection shcMs that this rray

be the case am that =nversely the Pb/Zn anorralies nay outline

the extent of the hangingwall tasalt. Samples of the

interprete:'l ore horizon in MC-9 and of Pb/Zn mineralise:'l veins

fran the 39000/4100E costean have been taken for Pb isotope

analyses to see if the two are related and if they have a

Cambrian signature.

The weathere:'l zone of M:-9 is strongly enriched in Pb and Zn.

The reason for this is not yet known.

Dianorrl Drill Hole M:-10

Geology

MC-10 (Fig. fIT 55, fIT 65) was designed to follo.v up the

intersection of an interpreted ore horizon in MC-9. The

assumptions nade in planning MC-10 were:-



A detailed log of the hole is included in Appendix I and a

petrological report in Afpendix II. A Stmt11ary log is as

fo11ONS:-

Therefore MC-10 was collared as a sub-vertical role in the plane

of a Pb soil geochemical high between M::-9 and Mt. Charter. The

hole was collared sub-vertically rather than vertically to allON

use of the core orientation tool.

i the ore rorizon in MC-9 dips at 4 deg. to the west (see 4

(iii) }.

ii M::-9 borehole Sirotem had downgraded the J3 anomaly and

sh:Jwn that no conductive rrassive sulphides =curred within

a 100 m radius of the hole

iii the centre of hydrotherrral activity in the region was

towards the Mt. Charter prospect.

iv rrassive sulphides were llOSt likely to occur belON the

strongest base rretal haloe in the hangingwall as expressed

by soil geochemistry.

l~
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A unit correlatable with the MC-9 ore horizon was not

intersected, rut the equivalent position =curs at 246.2 and is

rrarked by strong sericite pyrite alteration. The stratigraphic

sequence differs fran MC-9 in that a feldsparphyric andesite

lava overlies the basalt, within the contact being rrar'ked by a

mixed shale/basalt breccia. The shale fragrrents are mineralised

246.2 - 264.4

I
I
I
I
I
I
I
I
I
I

o
49.8 ­

52.8 -

49.8

52.8

246.2

Andesite lava breccia

Basalt/shale breccia (photo 315757)

Vesicular chromite bearing basalt lava

(photo 315759)

Andesite lava breccia, strongly sericitised,

patchy pink feldspar/silica altered.

Includes thin trachyte lava just belON

basalt.
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BASALT/SHALE BRECCIA. SHALE CONTAINS FINE VEINLETS
OF BROWN SPHALERITE.

TYPICAL CHROME BEARING BASALT. NOTE PURPLE TINT OF CARBONATE
IN VEINLETS AND VESICLES, AND INCIPIENT PINK FELDSPAR/SILICA
ALTERATION IN CENTRE OF CARBONATE VEINS.

5cm
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with fine grained red brown sPhalerite. Because the volcanic

fragIlEnts of the breccia are from the urrlerlying basalt, it

seems that the mineralised sed.irrent was deposited anongst the

fragIlEnts on the scoriaoeous top of a basalt flON and then

covered by andesite lavas. I=egular chert zones in the basalt

between 89.0 and 105.0 indicate the develcprrent of a pillON

facies.

The drill role section (Plate HT 65) sho.vs the are horizon

stratigraphic position in MC-10 to be abalt 80 m lONer and 120 m

grid west of the intersection in MC-9. This suggests a steeper

dip than calculated in section 4( iii).

Geochemistry

Core grinding is urrlerway on MC-10.

Gecphysics

Borerole Sirotem is planned for MC-10.

Surface Geology

The surface geology of the prospect as it is cu=ently

understood is sho.vn on Plate HT 55. The se:J.uence consists of

andesite lavas and lava breccias dipping west of 40 - 70deg. and

conformably OI1erlain by black shales or their facies

e:J.Uivalents. mica sandstone. The l=ation of the

volcanic/sedill'ent contact has been located by lcqging of

weathered r=k fragIlEnts in hand auger cuttings on lines 3500N ­

4300N and by napping of sub-outcrop and weathered rock in

bulldozer tracks around 4050N/3850E.

The basalts intersected in MC-9 and MC-10 were rnt previously

napped on surface. After drilling they were l=ated at the

collar of MC-9 and by a petrolcqical sarrple (270698) at

3775N/4070E. Re-analysis for chromium of channel samples from

the 3900N/4100E costean (Plate HT 37g) indicates that the



In section 12, further urEM coverage is rec::cmrended to close off

the J2 urEM anooely imrediately west of the SW Mt. Charter

prospect.

Conclusions and Recamendations

Drilling and boreh::>le Sirotem have tested the J3 UI'EM anaraly

and da.vngraded it as a respcnse to I113.ssive SUlphide

mineralisation.

A potential ore horizon in stratigraphy very similar to that at

Hellyer has been intersected in MC-9. The ore horizon is

a<lerlain by a basalt which can be distinguisherl by its high

chranium =ntent. The ore horizon is interpreted to have a

noderate dip to the west.

It is rec::cmrended that the ore rorizon be tested da.vn dip by a

drill role =llared at 4000N/3960E and drilling grid east at

minus 55 deg. (the role is to be cased for rorehole Sirotem).

It is also reccmrended that the extent of the basalt unit be

determined by re-analysing previous soil sanples for chromium,

follo.ved up with costeaning.

PAGE 15142028

costean exposes basalt a<ler its canplete length and not

weathered andesite as originally napped. Further sanpling is

planned to close off the chranium ancrraly to the east and locate

the basalt andesite =ntact. The extent of the basalts is not

k= and not shown on Plate 55. Because the high vein

carbonate content of the basalts causes them weather canpletely,

it is proposed to trace their extent by analysing for chranium

in soils rather than by geological napping.

vi
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NW MI'. CBARI'ER PIDSPEcr
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A detailed log of Me-ll is included as Appendix I. A surrrrary

log is as follaNs:-

iii Diamond Drill Hole Me-II

DDH Me-ll (Plate FIT 55, FIT 56) was designed to test urEM anorraly

L. The anare.ly is adjacent to the shale =ntact in the unit

which contains the inferred Hellyer ore position, and is close

to rot not co-incident with the major Pb/Zn soil anonaly at NW

Mt. Charter.

Tri=ne

Andesite lava bre=ia

o 6m

6 - 142.6

ii Surface Gecphysics

In August 1984, at UTEM survey was eatpleted over the prospect.

A detailed report on the survey is included as Appendix V. The

results were affected by nearby 110 kv and 220 kv po.rerlines,

rot careful processing delineated a channel foor anorraly

(Anare.ly "L") at 5700N/3550E and extending rorth oot of the

survey area. The soorce was interpreted to be a body of strike

length greater than 100 m, with a shallaN dip to the west and

possibly plunging rorth.

i Introduction

The NW Mt. Charter prospect lies along strike aba.1t 600 m rorth

west of Mt. Charter. It was originally defined by a strong

Pb/Zn soil anare.ly due to sphalerite/galena aggregates in

quartz/carbonate veinlets in an andesite lava breccia, analagoos

to the SW Mt. Charter prospect. In 1976 DDH H-2/2A was drilled

to test an IP anare.ly i.rrmediately sooth west of the prospect.

The anare.ly was attributed to graphitic black shale. During the

cu=ent reporting period the prospect was covered by a urEM

survey and an anare.ly detected was drilled by hole Me-ll.

5.
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Geophysics

Bore1x:>le sirotem is planned for Me-H.

Geochemistry

Core grinding is planned for Me-H.

Conclusions and Reccmrendations

The target UTEM anorraly (L) appears to be explained I:¥ the

pyritic zone belON' 154.6. Borehole Sirotem is planned to check

PAGE 17142030

Volcanic sedirrentary bre=ia of pink altered

andesite in a cherty black shale llI3.trix.

(Photo 315767).

Polymict andesite dacite lava bre=ia

Strongly pink feldspar silica altered

andesite(?) bre=ia with 2 - 10% pyrite as

llI3.trix veinlets. (Photo 315769)

Andesite lava and lava bre=ia

Chrornite bearing vesicular glassy basalt

lava (Photo 315772)

Andesite lava breccia.240.6 - 252.0

The pyritic interval belON' 154.6 m was tested with a IlL1ltirreter

and slxMed electrical connection in the pyrite veinlets over

intervals of 0.5 m. This zone llI3.y be the SCllrce of the UTEM

ancmaly. Pyritization of this type and associated intense pink

alteration have not previCllsly been encountered in drilling

around Mt. Charter.

142.6 - 146.8

170.5 - 239.1

239.1 - 240.6

146.8 - 154.6

154.6 - 170.5

The occu=ence of a thin unit of chrornite bearing basalt at

239.1 - 240.6 m is anorralous as far as present knowledge of this

rock type goes. It usually occurs between shale and underlying

andesite lavas. In this hole it occurs within the andesite lava

pile.

iv
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315767 MC-11 143.5 m

PINK FELDSPAR/SILICA ALTERED PORPHYRITIC ANDESITE IN
A CHERTY BLACK SHALE MATRIX.

315769 MC-11 159.5 m

m1

STRONGLY PINK FLEDSPAR/SILICA ALTERED PORPHYRITIC ANDESITE
LAVA BRECCIA WITH PYRITE VEINLETS IN MATRIX.

Scm



315772 MC-11 239.6 m

VESICULAR GLASSY BASALT LAVA. NOTE PURPLE TINT TO
CARBONATE IN VESICLES.

5cm

142032
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this interpretation. The exploration significance (if any) of

the pyritic zone is not underst<xxi.

M::-ll did not test the ge=hemical anorraly at NW Mt. Chatter. A

drill hole collared at 54000/3380E drilling grid east at minus

52 deg. is recorrrrended to test beneath the geochemical anc:ualy

in the expectation that it represents a base rretal haloe in a

basalt hangingwall to an ore horizon. Such a hole wc:uld test

the postulated ore horizon at around 160 m belON surface.

Massive SUlphides at that depth wc:uld be difficult to detect

with UTEM When the interference generated by the adjacent paver

lines is considered. The hole would also be well sited to test

the canplete stratigraphic interval containing the inferred

Hellyer ore position.

MURCHISON HIGHWAY POOSPECr

i Intrcduction

The Murchison Highway Prospect is centred at 61000, 3500E.

Previoos exploration had identified the contact of the Que River

shales with underlying volcanics as a prospective horizon and in

1976 DOH &-1 was drilled to test an IP anorraly at that horizon.

The anorraly was attributed to pyrite and graphite in the shales.

Interest in the area revived because the shape of the shale

contact suggested folding Which, by analogy with Hellyer, rray be

localised by alteration and mineralisation. WOrk continues to

develcp a drilling target.

ii Geology

The geological setting is shONn in Plate HI' 62 and Plat MAC 86.

OUtcrop in the area is p=r, rut the form of the shale contact

has been confinred by work to date. The fold form suggests a

syncline plunging shallONly to the sout:hNest, with a

corresponding anticline to the west. To test this idea the
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access track to DDH &-1 was cleared as irrlicatoo in Plate fIT 62

am structures in the shale rreasured. The only reliable

rreasurerrents on bEdding were rrade at the collar of H-l and

arourrl 6150N, 3330E. At other locations the shales are

irregularly jointoo am cleaved and bEdding cannot be

identifioo. The structural rreasurerrents support the

interpretation of a narrow syncline plunging at 20 - 30 deg. to

the scuth west. The anticlinal structure could not be

confirrred, despite good exposure alcng the clearoo track,

because of the canplex jointing and cleavage.

To obtain further geological inforrration and expose the G2 urEM

anaraly axis a costean was excavated aroorrl 6500N/3600E (Plate

fIT 371). The costean was mapped at 1: 250 scale and channel

sarrples at 10 m intervals. Sarrples were analysoo for Cu, Pb,

Zn, Ag, As, Cu and Ba. The costean exposoo weathered

interbEddoo finely vesicular volcanics (lavas?). their

weathering products and weathered shales. The style of the

contacts is obscuroo l::rj weathering, rot is interpreted to be

conforrrable on the evidence of the mixture of shale and

volcanics on a contact between pegs 6 and 7 (Plate HI' 371). Cr

values from costean channel sanples are anorraloos in the

volcanics suggesting that they are e:ruivalent to the chrorre

basalts of at Hellyer and Mt. Charter. The exposure in the

costean is interpreted to be of the shallow dipping interbEdded

contact between shales and underlying basalt.

DOH H-l passoo throogh the shale volcanic contact. Descriptions

in the log suggestoo that the hole has passoo throogh a pillowoo

chrorre basalt and a potential ore horizon between 92.25 m and

94.86 m. The hole was re-examined and this was foorrl to be the

case. The unit between 64.65 m and 92.25 m is a typical pale

green pillowed chI'OIle basalt with carbcnate filled vesicles and

diagnostic interpillow chert. A finely laminated sedirrent was

intersectoo between 92.25 and 94.86 which is readily
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Below 94.86m the hole intersected sericite/pyrite altered

feldsparphyric andesite lava breccia and massive lava. The

sericite/pyrite alteration is not found in the overlying ore

horizon or basalts.

The sequence of lithology and alteration intersected in DDH H-l

is clearly analagous to Hellyer and strongly supports the

interpretation of the siltstone unit as a potential ore horizon

despite its low levels of base metals. Further mapping and Cr

geochemistry is needed to determine the extent of the basalt.

distinguished from the ll'assive ll'att black shales uph:>le aJ:xNe

the basalt. This unit represents a potential ore horizon

because of its similar stratigraphic position to Hellyer. 'I\oiO

samples of this unit were examined in thin section (report,

Afpendix VII) and described as argillaceous/tufface<J..ls

siltstone. The two sarrples were also analysed with the

following results:-

eu Ph (all in ppn)

2760 65

2700 150

Ba CrZn Ag As

70 X X

50 0.5 19

10

15

10

15

270991

270792

I
I

I
I
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iii Geochemistry

Previous surveys detected low level Pb and Zn soil geOChemical

anaralies around the folded shale contact. On plate HT62 the Pb

analysed have been re-contoured using a lower threshold of

l00ppn so that the contours follow the stratigraphy around the

fold. Channel sanpling of the 6500/3600E costean (plate HT37h)

confirms the soil sanpling. I.i:M Ag, As and Ba values in the

charmel sarrples indicate that the Pb/Zn anrnalies are

hangingwall to the ore position (see Hespe, 1984). On this

evidence it is assumed that the ore horizon is unmineralised at
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its outcrop position as slDwn in plate HT62 and that the

exploration potential is dON!1 the plunge of the syncline.

iv Geophysics

The G2 Ul'EM an:.rtaly is semi-coincident with the axis of the

Murchison Highway Prospect syncline. The anooaly is weak

shaHOil' and dis=ntinuous and is unlikely to be a response to

rrassive sulphides. From 6600N to 6200N it is probably a

response to shales along the axis of the synCline. The filteroo

IP/Resistivity values (* shOll' a strong resistivity contrast

between volcanics and shale. This contrast has been used to

outline the shale contact on plate HT 62. UI'EM planned for the

1984-1985 sumrer season (section 12) will cover the Murchison

Highway Prospect to 6500N.

v Conclusions and Reccmrendations

Surface rrapping has identified a fold structure at the Murchison

Highway Prospect. Such structures rray be localised by the

phyllosilicate alteration develcped arourrl volcanogenic

mineralising systems. DDH H-l which penetratoo this structure

has intersected a probable distal ore horizon belOil' chromite

bearing pillOil' basalts and above felsdparphyric pyrite/sericite

alteroo andesite lavas, a position identical to that at Hellyer.

Surface geochemistry is of the hangingwall type. Potential for

rrassive sulphide mineralisation lies do.m plunge fran DDH H-L

Drilling awaits ccmpletion of a UTEM survey planned for the

area.



The Que River black shales are ShCMIl as oonforrrably overlying the

volcanics and interfingering with a micaceous greywacke facies to the

Sa.lth.

Inforrration fran drilling and surface napping discussed in section 3,

4,5 and 6 of this report is sUlllIarised in Plate HT 67. This is in

the form of a longitudinal section looking west, before folding.

Basalts are shJ.vn as localized bodies because of their absence in Me­

8 and H-2. The diagram irrplies that the basalts have filled

undulations in the surface of the andesite lavas Which nay have been

sea floor traps for SUlphides venting fran hydrotherrral springs.

PAGE 22

They are alrrost

suitably porous medium

142037

srRATIGRAPHIC RELATIONSHIPS, SW Mr. CHARTER PROSPECT TO MURCHISON

Andesite lavas are the predaninant rock type.

invariably brecciated and wculd have formed a

for the circulation of hydrotherrral fluids.

HIGHWAY PROSPECT

7.
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No pyroclastics have been logged in drill holes through the andesite

sequence.

Dacites are shJ.vn as sill like bodies, rot all evidence to date is

that they are flONS. ZOnes within the dacites are strongly

pyrite/sericite altered - these have been rrappEd and are well defined

by IP oontours. There naybe a oonnection between these zones and the

overlying ore h::>rizon position.

SUMMARY TABLE OF UTEM ANOMALIES, HATFIElD LICENCE

A SUlllIary of the status of the Hatfield UTEM anorralies as of Decenber

1984, is presented in Table 1. The anorralies are rated on a scale of

1 to 4 which takes into aCCa.lnt gecphysical and geochemical response,

geology and stratigraphic position. One anorraly, "L", has been
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TABLE 1: RATING CF UTEM ANCMALIES 00 'lHE HATFIElD LICEN:E AS AT DErE1IBER, 1984

PRC6PEX:T/
AN{M\Ly

UTEM E

UTEM F

.M:! outcrop

.HAl intersected quartz/
sericite/pyrite altered
volcanic - drilled into
IP target

.oacites and typical Que
River mine footwall
atteration expJseO. in
recent costeans

.Major pyritic fault at
7700N/4000E in oostean

.Shale-volcanic contact.
•Trenched and mapped in
1976 to shcM sed. and
volcanic confonnable.
Trench did not cross
UTEM axis

GED:lIEMISTRY

.Soil geochErn not
ananalous

•Weak. base ITetal ancrna­
lies in recent
oosteaning

.No significant gold
anctlI3lies (7 rOO< chip
samples)

Not anctnalous

GEJJPHYSICS

.~ EM resp:mse with
possible north plunge

· Large intense IP
ancmaly to east of EM
trend between 7800N ­
SlOON

•Weak shallow EM
resFOnse.

•Partial IP coverage
suggests strong
resp:>nse

\\DR!< CQI1PLETED

[]IJRlN; TERM OF
THIS REPORr

None

FURTHER \\DR!<
PLl\NNill

M:Jnitor. Deter­
mine relationship
to inferred
Hellyer or€:
position.

Area of U'IEM
coverage around
this anrnaly will
be extended by
survey planned
for summer 1984­
1985

RATIN3 AND CCM!ENTS
(MTn~ BY NUMBER)

2 Regional Geology
indicates that this
wne is an area of
alteration footwall
to too inferred
Hellyer ore posilion

2 Probably an EM resp:mse
to volcanic/shale contact,
but is close to inter­
preted Hellyer ore
pJsition.

Gl Old
Mill Site
Geochem
Trend

Predaninantly green UIl­

altered andesite with
patches of GSI/SPH/PY
min. Pyritic dacite
reported at 7200N/4300E
(in trench) ($12,
drilled for engineering
p.u:poses, not a true
test of the zone-inter­
sected unaltered andesite
with GAL!SPH/(1l'Z
aggregates

.Trend is strongly
ancmalous in Pb and
Zn

•Single line weak EM
response

•weak diffuse charge­
ability anctnaly over Gl
but zone is rot fully
oovered by IF.

None Further trenching
planned.
Requires rnulti­
elerrent and Pb
isotope assessrrent
of geochEi<nistry

2 Previous suggestion
that geochem. is a base
"",tal hangingwall
lateration haloe not
yet tested here.

------------------,-----
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PROSFEJ:;T/
ANCM!ILY

UTEM G2 •UTEM axis crosses
obliquely fran shales
into unaltered um3esite.

.'!'rem of axis parallel
to regional faulting.

.Hole Hl passed through
axis of UTEM. anaraly
on 6200N - at shallow
depth

==STRY

N:Jt ancmalous on UTEM
trend, but scattered.
aranalies to south

GEOPHYSICS

·weak, suspect EM
an:cnalies.. Trem is
750m long

·IP on southern lines
suggests shale

6500N/3600E oostean.
Contouring of IP/
Resistivity data.

None 4 UTEM resfDnse probably due
to shales - resistivity of
shales show good contrast
wi th volcanics.
Area being e><plored further
south as Murchison Highway
Prospect.

UTEM G3 UI1l<ncMn-swarnp Not araralous .COOd single line EM N::>ne
conductor, but could
be mise

• N;) IF coverage

UTEM 11 Unaltered en:lesites, .Weakly araralous Pb/Zn .CC>nplex zone of N::>ne
trachytes soil geochem nultiple oonductors-

.Confinted by sarrpling best ancrtIllies on 5600N
of recent costean and 5800N axis alnost

as corrluctive as
Hellyer

•Weak IF ancrtIllY
coincides

UTEM 12 Costean (1977) on .Soil geochem to 1450 weak EM respons~ffi- N::>ne
5600N-wthd Mn stained ppn Pb cu1t to interpret
clay after ardesite. .Confinted by costean because of position
carbonate veining sarrpling with respect to loop
with SPH/CN/PY napped

N::>ne

One nore
trench
planned

Further
trenching
geochemical
sampling

4 N::> further interest

2 Source of corrluctive zones
not e><plained by previous
trenching

2 Geochemically similar to
Gl - requires siroilar
assesSlTent
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PROSPECr/
I\NCMI\LY

UTEM
13, 14
Mr
CHARTER

GEa'HYSICS

vuu< CiliPIEl'ID
DURING TERM OF
nus REPORT

.DiaIrond drilling
M;:-S, M:-6, M:-8

.Downhole SIROTI'M

FURTHER IDRK
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10. PROPOSED urEM OJVERAGE, 1984 - 1985 SUMMER SEASON

Preparoo by

PAGE 23142041

addoo to the table since the first version of May, 1984. An:>m3.1y

locations are sl'uwn on Plate MAC 86.

A further 26 line kIn. of UTEM surveying is proposoo for the Hatfield

Licence for the 1984 - 1985 summer season (plate MAC 93). Loops have

been plannoo to =ver the recently defined interpretoo Hellyer ore

position (Plate MAC 86) and its extensions under the shale. Reading

lines are designoo to be inside the loop to prorrote better coopling

with shallON dipping =nduetors.

In the previoos 6 rronthly report (Hespe 1984) soil sampling On the

Feb. 1984 UTEM grid was rrentioned. Only a srrall part of that grid is

on the Hatfield Licence (See Plate HT 54). Sarrples were taken at 25

m intervals and analysoo for Cu, Pb, Zn, As, Ea. Lines samples were

3200N (3900E - 5100E), 2800N (3900E - 5100E), 1800N (4300E - 4200E).

Results are roN to hand - no anamlous values were re=rded. Values

have been plottoo on the Hatfield 1:2500 soil geochemical rmp series.

Issuoo by:

9. SCXJrH Hl'.TFIELD SOIL GEDCHEMISTRY RESULTS
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REPORT CMS 84/8/11

Mr. A.M. Hespe
Geologist
Aberfoyle Exploration Pty. Ltd.
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REPORT CMS 84/8/11

Twelve drill core samples, from drill hole MC-5, were received for petrological
examination. Representative thin-sections were prepared, examined in transmitted
light and, together wi th the respecti ve offcuts, in obI ique incident 1i ght.
Attached tabulated descriptions summarise the microscopic data and include
in te rp re ta t i ve cOllll1en ts •

Summary

Wi th the single exception of sample 315709, an al tered rhyol i tic pi tchstone­
derived sedimentary breccia which may represent a mass flow breccia, this suite
comprises entirely altered lavas ranging from leuco-andesitic to trachy·
andesitic and dacitic to rhyodacitic. Andesitic rocks characterise the shallower
sections, with apparently massive acid lavas at depth. The drilled sequence
thus appears closely analogous to that intersected in drill hole Mc-8 (refer
CMS 84/8/12).

Some andesitic (strictly trachyandesitic) rocks include essentially fresh
phenocrystal clinopyroxene and may be compared with similar types developed in
the Que River mine sequence. This group includes differentially silicified
clastic lavas, al though this phenomenon is not as marked as in the Mc-8 sequence.
Samples 315702 and 315703 represent 1hydrothermally brecciated andesitic rocks
characterised by feldspathisation as the major al teration feature. This phase
may be correlated with the temporally intermediate to late, but pretectonic
feldspathic veinlets in the Mc-8 sui te and appears to overprint the more or less
ubiquitous chloritic assemblages.

The acid volcanics are mainly pitchstones (i.e. primarily weakly porphyritic
glassy types) and exhibit relatively simple sericitic alteration assemblages, in
part a reflection of their relatively felsic characteristics in comparison
with the relatively chloritic andesites.

In common with the Mc-8 sequence, this suite carries essentially ubiquitous fine
to ul trafine pyri te, wi th local concentrations in sil iceous "stringers". Variations
in the proportions of fine pyrite present are partly reflected in subtle
mesoscopic colour contrasts between individual samples.

Minor sphalerite disseminations, generally veinlet-controlled, appear in the
andesitic rocks and may be compared with those in MC-8. This disseminated zinc
mineral isation appears analogous to the marginal "subore" haloes around typical
"Rosebery- type" '101 canogen ic ore zones.

D. Cowan, B. Sc.
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No. Classification - Composition ' Fabric Accessories Commen ts

315- Amygdaloidal Trachyandes i teo Phenocrys ts of Finely porphyritic, Sporadic irregular Moderately saussurite-chlorite-alter
701 saussuritic/albitised plagioclase, c1inopyroxE re , wi th a sub- to quartz-prehnite- quartz-chlorite amygdaloidal trachy-
(T. S. minor sanidine in a weakly/pervasively chlorl ~- trachytic ground- chlori te ve Inlets wi th andes i teo Includes rare corroded
51096) epidote-stained alkali feldspar mlcrol itic mass; flow-or Ien ta ted traces of pyrite, pyrr ptite, quartz ?xenocrysts. Amygdales.tK6t.,.

aroundmass.Dissemlnated quartz-chlorite amYQd, les. amyqdales. rare sphalerite. are incipiently pyri tic.
315- Brecciated, Altered Trachyandeslte. Clasts of Randomly sorted angula Rare ul traflne chalc,- Brecciated, chloritised/marginally
702 weakly chlorite-amygdaloidal trachyandes i te to irregular clasts; pyri te, oxidised pyrl tE, fe 1dspa th i sed trachyandes i te with

!il·it""
(sim. 315701, relatively chloritised), margin- corrosive matrix gradi g in matrix. Rare latE close affinities to 315701. Albite-
ally to semi-pervasively albitlsed/K-feld- Into late albl te-prehn te fi Ims of prehni te, prehn i te ve in lets, vugs include
spathised.Matr!x/veinlets of microcrystalline ve In1e ts/ vu gs. albi te, s Ideri teo minor colourless pumpellyite.
'C'Y',:,'" ,'-" , 'LC ,-v""e v~!;I' VI ,,'U LC~~ 'i" "! Le.

to 315702, MIno r C Iou dy po ik IIi t i , Affinities with 315701 and particula315- Brecciated Altered Trachvandesite. Clasts of Ana 1ogous
703 weaKlY cnlorl te-amygaalolaal tracnyandesite but with coarse chlor- clots of pale sphaleri e ly 702. The pinkish matrix/impregn

!fS-k-
(sim. 315701, 702, relatively pyroxenic); mar in- i tic clasts in ter- in ill-defined tempora 1lyations reflect subtle Fe-pigment-
ally to pervasively feldspathised.Matrlx of spersed with zones of in termed ia te quartz ation of the secondary alkali
albl te.auartz, adularia.Sporadic late veinlet, finer-orained feld~ ve i n1e ts imarennations fe Idspa r5.

315- Al tered Andes I teo or quarrz, eplaore.· spatnlsea orecci 'Rare sericltlc quartz Textural, compos i tiona I affini ties"Andes it ic" wi th a704 Frequent serlcltic/chlorlte-stalned plagiocla, eperlltic to locally amygda 1es. Disseminate, with 315713, 71~ (CMS 84/8/12).Alter
phenocrysts in a chloritic groundmass of subtrachytic groundmas . leucoxenic opaques. ation is chlb~~e(-sericite-pyrite)/
felsitic and microlitic feldspar. Sporadic Locally brecciated, Late di scontinuous albite-quartz veinlets/chlorite-quar
pyritic microfractures.Frequent late c~l?rite- albi tised:auartz-albi t - qua r tz ve inlets. veinlets/late quartz veinlets.

315- Al tered Andesi teo Zones of chloritic/weakly Breccia-like onvffil~fg~ Leucoxenised opaques. Coarsely clastic leuco-andesitic lav
705 silicifled/sericitised andesite (slm. 315704) to macroscale, with Minor cloudy sideritic ("agglomerate lava") wi th seml-

In a "matrix" of relatively strongly cherty- perl i ti c andes i ti c carbonate in s iIi c if iec selectively si I icified microl i tic
sil icified andesite. Semi-pervasive fine to clasts, relati vely zones. matrix; chloritic, perlitic clasts.
ultraflne pyrite (concentrated In matrix). altered microlitic and si tic matrix. Affinities with 315713.714.

315- Altered Tuff Lava. Clasts of thoroughly Random an gu 1a r to Pervas i ve fine to ul trc- Differentially al tered clastic lav,
706 serici tised porphyri tic ?leuco-andesi te.Matri irregular, mi 11 imetric fine pyri te.DisseminatEd wi th serici tised "andesi tic" clast.

of thoroughly silicified/sericite-chlorlte- to centimetric clasts; leucoxenised opaques, selectively silicified pitchstone
stained felsitic (devitrified) pitchstone wit coarsely perlitic apa ti teo Minor 1ate matrix. Possibly hybrid (?daci ti c
thinly disseminated serici tic Quartz-pseudo- fel site matrix. ch lor i te ve in1e ts • matrix), but cri tical de ta i I obscu re,

315- Altd P' t h .1110 rpnea Te, aspa r p"enoc rys L' 'Resheared sericitic Conspicuous evenly Thoroughly sericitised, re 1a ti ve 1yere I c stone.
707 Serlcl te WI th thinly disseminated to conspicuc us slate (sim.315718), disseminated Jeucoxen- sheared acid pitchstone (?daci tic)

semi- to sericitic white mica-pseudomorphed vaguely reI ict Ised opaques, apatite. wi th affini ties to 31 5718, 719
feldspar phenocrysts, minor relict quartz perl i tic-textured. Minor clots of (CMS 84/8/12).Pyrite concentrated In
phenoc~ys;s. Cons~i;uous fine pyrite concentr, ted side r i tic ca rbona te. boudinaged sil iceous "strlnaers"." ... .. . I.

315- Al tered Pi tchstone. Sericite with pervasive Weakly banded, Rare Ia te qua r tz- Sericitised/mildly silicified
708 felsitic-textured quartz, thinly disseminated felsi tic, locally calcite veinlets. Rare daci tic-rhyodaci tic pitchstone.

quar tz, variably sericitised albite phenocrys S. vaguely flow- reI ict sanidine Affinities with 315707, 315718,
Thinly, pervasively disseminated fine pyrite, brecciated. microphenocrysts. 315719; simi larly al teredo
leucoxenlc semi-opaaues.

{la"o·- - t60<;17l- - -- - - - - - - - - - - - - - -
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No. Classification - Composition Fabr Ic Accessor Ies Comments

315- Altered "Breccia". Framework of angular to Poorly sorted (sandy tc Minor leucoxenlsed Serici tised/si 1icified "sedimentary"
709 sub round pervasively sericitlc/variably pebbly), weakly dimens- opaques, serici tised breccia composite of rhyolitic lava,

silicified rhyolitic lava (pi tchstone) cl as ts Iona 11 y or ien ta ted ferromags in clasts. minor tuff componen ts. Reflects
Matrix of sericite and subordinate to minor framework.Sheared, wi tt Pa tchy vague re Ii ct shearing-related secondary brecciatio
microcrystalline quartz.Dissemln~ted fiQe to secondary fracturing 0 shardy microtextures "Mass" or "debris" flow-type char~cte

315- AI tered "Rhyodaci te". Serici teYwi th ebrroded Relict microporphyrT He Leucoxenlsed opaques, "Skeletally" crystal 1ized micro:"~~'

710 relics of microfelsitic to mlcrol itlc alkal i massl ve lava-I ike .. wi tt minor traces apatite. porphyritic acid lava. The dark
feldspar; disseminated serlcitised feldspar, a semi-felsitic ground- Minor clots, fi lms "clasts" are seml-boudinaged/pressure
leucoxenlc sericite-pseudomorphed ?amphibole mass. Mildly sheared. ankeritic carbonate shadowed pyritic quartz-sericite
microphenocrysts.Sporadlc irreaular clots of (wh i te in hand speci me ) . veinlets, imoreanations.

315-
t'T' ,c'. ~I'" ", ","', ·~c~ , ... , ., ... "'u~ ...uv, .C. Ana Iogous to 315710, Conspicuous leucoxen- Close affinities with 315710. AppearsAI tered I Daci te". Ser i cite and ser Ici te-

711 stained microfelsitic quartz with thinly dis- relatively Micro- ised opaques. Minor sl ightly relatively "basic" in

seminated sericitised feldspar and leucoxenic felsltic, relatively ill-defined sheared compari son (hence daci tic). Strictly

s~ricitised amphibole microphenocrysts, minor shea red. pyritic sericite devitrified, sericitised pitchstone.
re' iet corroded ouartz nh"nocrvsts Pervasive 'ine Iwrite VI" i nlets. No pyroclastic features.

315- Altered "Daci te". Sericite and microfelsitic Near-identical wi th Conspicuous leucoxen- This rock is near-identical with
712 quartz with disseminated sericitised feldspar 315711, weakly flow- Ised opaques. Minor 315711 and similarly altered
(T.S. leucoxenic sericite-pseudomorphed amphibole, banded. discontinuous sheared (sericitised)/mildly sheared. Sub tl e
51107) minor reI ict corroded quartz microphenocrysts pyritic, serici tic contrast in colouration reflects

Pervasive fine to ultrafine pyrite. " s tringersll
• enhanced pyri te content.

£606tl- - -- ------ - - - - - - ~- - ...
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142097

REPORT CMS 84/8/12

Nine drill core samples from drill hole MC-8 were received for petrological
examination. Representative thin-sections were prepared, examined in transmi tted
light and, together with their respective cobaltinitrite-stained offcuts, in
oblique incident light. Attached tabulated descriptions summarise the microscopic
data and include interpretative comments.

SUll1l\ary

All nine samples represent extensively altered volcanics and are interpreted
as lavas in the absence of pyroclastic features. The drilled sequence as
sampled comprises leuco-andesitic and dacitic rocks, overlying relatively felsic
(rhyodacitic-rhyolitic) types with a "basal" sodi-potassic trachyte. As is
typical in altered volcanic sequences, the primary composition variations are
largely extrapolated from reI ict features and, to a lesser degree, alteration
trend$.

The leuco-andesitic rocks are flow-brecciated types and could be classified as
clastic lavas ("tuff lavas"). Differential al teration of matrix and clast lava
components, with the matrix typically relatively altered and (pyrite-) mineralised,
enhances these rather subtle breccia textures on a mesoscopic scale. "Rhyol i tes"
are in part similarly flow-brecciated, but elsewhere the mesoscopic breccia-
like appearance of these rocks reflects the alteration pattern which Is
partly controlled by devi trification-induced cracking patterns. Dacl tic rocks
and the trachyte are relatively texturally massive homogeneous types.

Sericitisation and partial silicification are the, major alteration effects,
with more or less ubiquitously associated very fine pyrite. Accessory phases
include cloUdy epidote, sideritic carbonate and chlorite, with localised
concentrations of barite and fluorite. Sphalerite appears in a few rocks variously
associated with quartz-muscovite or quartz-albite veinlets and elsewhere, possibly
as a resul t of remobil isation, in late (but pretectonic) quartz veinlets. Quartzo­
feldspathic veinlets grade locally into sulphide-barren albitic types.

The observed sulphide assemblage in these rocks is simple, at least as defined
by stereobinocular examination of the thin-sections. Individual samples may
warrant·mineragraphic examination on the basis of assay data.

D. Cowan, B. Sc.
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No. Classification - Composition Fabric Accessories Comments

315­
713
(To S.
51108 )

315­
714

Altered Andesite. Frequent sericitised plagio Weakly flow-structured Conspicuous fine leuco
clase. minor chlorite-quartz-pseudomorphed "andesitic". Groundmas enised opaques,ultra
amphibole phenocrysts in a thoroughly sericit variously perlitic- fine pyrite in ground­
ised/weakly sil icified felsitic groundmass.Mi or felsitic to micro- mass. Patchy chlorite
amVQdales,veinlets of fine muscovite, quartz 1itic-subtrachytic. intergrown with serici
Altered AndesiticWB~~c~I~~~Cl~;t~~~b~~~~~fc~ Analo~ous to 315713, Leucoxenic fine pyrite
extensively serlcltlsed perlitic porphyritic but with coarser in clasts. Sporadic
(leuco-)andesite. Matrix of silicified/serici - random irregular siderite-quartz-pyrite
ised microlitic andesite, impregnated with clasts. Incipiently veinlets. Minor muscov
stn~~rs of fil); ~yri t:lf!~udy '!1i.r~~crystall ne sheared. quartz amygdales.

- Strictly a flow-breccia with perli
felsitic, millimetric-scale lensoid
clasts (pale in hand specimen) in a
microlitic/relatively chloritic lav~

e. matrix.Minor late albite veinlets.
Close affinities with 315713. Relat
ly coarse, weakly flow-structured la
breccia with the matrix lava semi­

te- selectively silicified/pyritised
marginal to the pyri tic stringers.

315­
715

Altered "Dacite". Clasts, zones of thoroughly Randomly sorted,weakly Minor clots, films of
sericitised,sideritic carbonate-stained porph dimensionally orient- quartz, fine muscovite
yri tic lava. Ill-defined pyri tic, serici tic ated irregular clasts; fluori te in bari tic
cherty quartz matrix grading into irregular v gs, corrosive matrix. vugs, veinlets. Semi­
discontinuous veinlets of barite with margina Incipiently sheared. pervasive fine pyrite

Brecci a ted/ thorou gh Iy altered daci t
or quartz-andesi tic lava. Al teration
trend is sericitisation/brecciation­
silicification/barite(-pyrite-fluor
muscovite-quartz) veininQ/siderite/

Disseminated
leucoxenised opaques.

Serici tised-si I icified-pyri tised /, ..
"rhyodaci tic" volcanic. Detai 1
obscured by shearing, but brecciatio
may reflect devi trification rather
than flow-brecciation.

Close affini ties wi th 315718. In
con tras t. the "pseudoc Ias ts" are
supp 1emen ted by sub tl y tex tu ra II y
contrasting intraclasts, reflecting
flow-brecciation.

Devitrified, thoroughly sericitised
acid pitchstone. Reflects devitrific
ation, cracking-controlled al ter­
ation, wi th "pseudoclasts" represent
ing semi-selectively silicified zone

Moderately ser ic i ti sed/s iIi c- ,,, ~"

'ified/albitised leuco-andesite, per­
vasively pyritic, but relatively so
in vein-marginal zones. Textural/
compositional affinities with 315713

Leucoxenised opaques;
rare apa ti te.,

AI ter~d"'And~s i t~~' F;;qu~~'t~ ib i ti sed/s~;T~i te Ana 1ogous to the Leucoxen ic ~e~ i:;p~que
chlorite-stained plagioclase phenocrysts; per "matrix" lava in 315- Traces chlorite,semi­
vasively sericitic-pyritic/weakly silicified 713,714. Weakly flow- sericitic white mica
fel~spar-~icrol it!c gr~undm~ss. Sporadic pyri ic structured, incip- apatite in mineralis~d
al bite ve Inl ets WI th d. ssem I nated p~~~~es.~f ien tly sheared;weakl y nuar tz-a 1bite vei n1ets

AI tered "Rhyodaci te". Serici te and generally Str~~gly'p~rphy~iti~: Leucoxenised opaques.
subordinate microcrystall ine quartz with per- perl itic devitrified
vasive fine pyrite. Abundant sericitised pitchstone; vaguely
plagioclase, minor quartz, silicified K-spar ?flow-brecciated,
phenocrysts.Patchy relics of perlitic-felsiti rela1Jvelv sheared

Altered Pitchstone. Sericite with relatively Analogous to 315718,
minor microcrystalline quartz, disseminated but with sporadic
to conspicuous fine pyri teo Minor serici te- mi II imetric to centi-
pseudomorphed feldspar, reI ict quartz metric microtexturally
phenocrysts. heterogeneous clasts.

Al tered Pi tchstone. Serici te wi th"-Telospar. IfResheared serici ti9 ~

subordinate to minor closely intergrown micro 1~late.rRel ict telsi tic
crystalline quartz; thinly disseminated seric perlitic pitchstone-Ii e
itise9 felds~~r. min9r relict quartz p~enocry ts. with sporadic
~~n~l~U~~~i~!~Trpm~~'1i~~~T~~~Jf1d In rel- millimetric "clasts".

315­
716

315­
717

315­
718

315­
719

pyrl tiC stringers late quartz ve.nlets. lets.

Altered Trachyte. Frequent phenocrysts of Porphyritic, incip-
weakly sericitic sanidine, serici te-pseudo- iently flow-banded.
morphed ?albi te in a weakly serici tic/kaol in- locally subtrachytic.
i tic, pervasively pyrite-stained alkal i feld- Weaklydisplacive.
spathic microlathic groundmass. Sporadic mildly stressed vein-

Leucoxenised opaques, Moderately argillised-pyritised sodi
trace primary apatite. potassic trachyte with sporadic
Traces epidote, apati tE ,serici tic pyri tic veinlets, stringer
sphene, sphalerite in and late mildly stressed, weakly
Quartz veinlets. sphaleri te-mineral ised auartz veinle

8606f7l- - - ---- ------- - ----
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,amp e
No. Classification - Composition Fabric Accessor ies Comments

315- Altered ?Dacite. Frequent fine-grained "Andes i ti c", wi th a Traces feldspar- ReI ict textural/composi tional
721 muscovite-pseudomorphed feldspar phenocrysts, weakly subtrachytic replacive cloudy affinities with 315715. Thoroughl y
(T.S. minor quartz microphenocrysts in a thorou gh IY groundmass. Incipientl epidote, sideritic sericitised/pyritised; weakly quar
51116) sericitised feldspar-microlitic groundmass. sheared. carbonate. Leucoxenic veined; incipiently sheared.

Conspicuous disseminated fine to ul trafi ne opaques. Minor dis-
pyrl te. continuous serlCI tiC

quartz ve inlets.

-

tz

- - - - - - - - - - - - - - - -
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142101

REPORT CMS 84/8/15

Eight drill core samples from ODH/MC-6 were received for petrological
examination. Representative thin-sections were prepared, examined in transmitted
light and, together with respective cobaltinitrite-stained offcuts, in oblique
incident light. Attached tabulated descriptions summarise the microscopic
da ta and incl ude in terp re ta t i ve cOmmen ts.

Summary

This suite comprises entirely altered felsic intermediate volcanics, ranging
from leuco-andesitic to trachytic in terms of inferred primary composition. In
detail, the drilled sequence comprises amygdaloidal trachytes overlying andesites.
Finer details are obscured by alteration, but the apparent contact zone is
represented by two samples (315724, 315725) of hybrid breccia comprising clasts
of altered "trachytic" lava with an interclast matrix of pyritic pelite, and
interpreted as resulting from flow on, or into, unconsolidated sediment.

Andesites are perlitic in part, include flow-brecciated types, and may thus be
compared with the leuco-andesitic lavas intersected in DDH/MC-5 and MC-8. In
contrast, the "underlying" acid volcanics are not represented in this sui teo
Typically, however, this suite comprises entirely lavas and clastic (flow­
brecciated) lavas and, in Common with the MC-5 and MC-8 suites, pyroclastics are
conspicuous by their absence. In this context, the Mount Charter sequence
contrasts with the composite lava/pyroclastic sequences developed at Que River
and at Hellyer.

Alteration features are essentially similar to those noted in the MC-5 and MC-8
suites. A generalised trend may be summarised as chlorite and/or sericite and
quartz with fine to ultrafine pyrite (locally concentrated in quartzose-sericitic
"stringers"), followed by locally marked brecciation or veinlet -controlled
silicification. This latter phase correlates with the composite silicification/
feldspathisation noted in previous suites. A variety of temporally intermediate
to late veinlet assemblages appears in individual samples.

One feature noted in this suite, but inconspicuous elsewhere, is Fe-pigmentation
of primary (typically phenocrystal) feldspars. The ultrafine Fe-oxide particles
tend to be inherited by metasomatic phases (e.g. quartz, albite) and may be
obscured, meso.scopically, by "dark" (chlori tic and/or relatively pyri tic)
a I tera t ion assemb Iages. Where presen t, th is pi gmen ta ti on is pervas i ve.
Mesoscopically it may be confused with secondary, weakly Fe-pigmented feldspars,
for example the vein and metasomatic albite (and locally adularia) noted in
MC-5 and MC-8.

D. Cowan, B. Sc.



Sample,
No. Classification - Composition Fabric Accessor Ies Corrmen ts

315- Amygdaloidal Trachyte. Sericitised feldspar, Essentially "andesltic I Conspicuous leucox- Weakly flow-brecciated mlcro-amyg-,
722 minor chlorltised 1amphibole phenocrysts in but relatively weakly enised opaques, minor daloidal felsic intermediate lava.
(T. S. a pervasively sericitic microcrystalline feld porphyri tic; strongly trace apa t i te. Traces Extensively sericitised. Includes mi
51125) spathic groundmass with abundant quartz micro-amygdaloidal. ankeri tic carbonate, cl ast-margi na 1 cherty quartz veinlet

micro-amygda 1es (mean 75 ~). Weakly flow-brecciated mino fine pyrite,.rare wi th associ ated traces of sphaleri te
315- Brecciated Amygdaloidal Trachyte. Clasts of Random angular clasts, _~~'''''c'' ",. Essentially a brecciated pyri te-Leucoxenised opaques,
723 extensively sericitised quartz-microamyg- texturally closely corroded relics of serlci te-quartz-healed variant of

daloidal trachyte (sim. 315722) , veined/ ana logous to 315722. phenocrys ta 1 albi te, 315722. Corroded relics of alkali
matrixed with massive to crudely "crustiform" Stressed to crude 1y microcrystalline (grou dfeldspar confirm trachytic affinitie
banded aggregates of pyri tel.~~ricite, micro- phyllitic matrix. 'mass) K-feldsoar In Pale clasts reflect low pyrite conte

315- "Hyb rid Brecci a". Cl as ts of quartz-mi croa~yg- Random sub- tomilli- Leucoxenic clasts. Interpreted as a "quench"b recci a
724 daloidal serici tic trachyte (s im. 315722, 723 • metric, i rregularly- opaques, relics pheno- resul ting from lava flow on, or into

Matrix of pervasively ultrafinely pyritic, shaped clasts; con- crystal groundmass al- unconsol idated pyritic pelite. Incip
sericitic, massive to vaguely tuffaceous torted shaly matrix. kali feldspar, partly ient pinkish pigmentation of pheno-
(solintery feldsoathicl chertv araillite.Mino deg~~~e~ sider i te, tracE Scrysts reflects carbonate stainings.nVrl In clasts.

.Mlnor quartz-caici te~-spnalerlt<;J Vein!, ts • Ana 1ogous to Leucoxenised opaques, Close affinities with 315724;
315- "Hybrid Breccia". Clasts of serlci tlc/variabl 315724, relati vely minor traces ch 1or i te simi larly interpreted. Re 1ic t feld-
725 cherty-si I ,clfled quartz mlcro-amygdaloidal

lava sim. 315722 etc.).Sparse matrix of coarse clasts, rel- In clasts. Traces spar in clasts Is inc ip len tly
(variably oxidised) pyritic pelite (sim. 3157 4). atively sparse carbonaceous matter Fe-p I gmen ted (primary).
Minor quartz-ferruginised carbonate veinlets. matrix. in matrix shale.

315- Brecciated, AI tered "Andesl te". Zones, c1as ts Massive to sub-milli- Leucoxenised opaques. Primary compositional detail obscure
726 of marginally to semi-pervasively silicified metric-scale fragmente~ Minor traces ul trafin bu t th isrock is andesitic in comp-

chlor.i tic, serlcitic albitised plagioclase- perlitic lava. Quartz- pyrite. Sparse quartz arlson with 315722-725. Feldspar
S7} porphyritic perlitlc leucoandesite.Matrix of veined on micro-scale, micro-amygdales. phenocrysts are pervasively Fe-pigme

cherty (crystal I ized chalcedonlc) auartz. with silicified selvedbes. ed.Late crackle fracture-stvle
315- Altered, Veined "Andesite". Albitlsed/weakly ReI ict features Leucoxenised opaques. Albitised, chlorite_SI'lclt,cat,on.
727 calcite-stained plagioclase phenocrysts in a closely analogous Ra re py rite, minor stained perlitlc "leuco-andesi te",

chlorite-stained/albitlsed, finely perl itic to 315726. clots cloudy ruti Ie texturally very similar to 315726.
/%,1 microfelsitic groundmass. Frequent late veins in veins. Phenocrysts, groundmass weakly

velnlets of quartz and calcite with minor ver iform chlorl teo pervasively Fe-pigmented.
315- Altered "Andes i te". Albitised/inciplently Weak 1y glomero- Conspicuous fine to Flow-structured/flow-brecclated
728 epidote-stained plagioclase phenocrysts, porphyritic; sub- to ultrafine primary leuco-andesltic lava. Groundmass is

pervasively chlorite-stained; feldspar-micro- trachytlc groundmass. magnetlte,subordinate incipiently Fe-pigmented. Conspicuou
}10 .'] litlc groundmass. Sporadic chlorltic cloudy Flow-brecciated. leucoxenised opaques. accessory magnetite in contrast to

carbonate-stained mlcrofractures. the "glassy" (perlitlc) Ia vas.

315- Brecc Ia ted, Altered "Andes I te". C1as ts of Analogous to 315726, Leucoxenised opaques, Relatively sericitised/brecciated-
729 extensively sericitised/weakly chloritic, but pervasi vely rare pyrite, minor s iIi ci f ied "I euco-andes it i Col Ia va.
(T. S. weakly quartz microamygdaloidal sericl tic brecciated/quartz- ch Ior i te ve in1e ts in Greenish colouratlon of clasts
51132) plagioclase-porphyritic 1ava. Matrix, dis- healed on submilli- clasts. Minor Ia te reflects minor but essentially per-

• continuous ve Inlets. maral na I reolacements of metric to centlmetric calci te velnlets. vas i ve ch lor i tp <linn Ipmpn ti nn "prj ri

microcrystalline quartz. scale.
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This suite appears relatively weakly mineralised in comparison with previously

described Mt. Charter drill core samples. In comparison, alteration features,

while complexes of chloritic and quartzofeldspathlc assemblages, are relatively

homogeneous.

Tuffaceous sediments are represented by a "diagenetically" pyrite-sphalerite­

mineralised psammopelite in contact with the 315732 basalt and an impure chert

as intraclasts in a composite (volcanic/sediment) breccia (315734).

Samples 315731 and 315732 represent cl inopyroxenic basaltic volcanics with

disseminated relict primary chromite and may be closely compared with the Hellyer

Upper Andesite unit, as recently described in a report to O. Jack.

Nine core samples from Mt. Charter drill hole MC-9 were received for

petrological examination. Representative thin-sections were prepared and

examined together with their respective offcuts. Attached tabulated descriptions

summarise the microscopic data and include interpretative comments.

This suite, in common with previous suites of Mt. Charter drill cores,

comprises entirely variably altered volcanic rocks with minor intercalated

tuffaceous sediments.

Summary

The remainder of this suite consists essentially of altered leuco-andesitic

volcanics. Texturally, this group ranges from massive to flow-brecciated

(tuff) lava and volcanic breccias. Alteration features are typical, with

chloritic assemblages (greenish mesoscopically) complexed to varying degrees

by fine-grained albite-quartz replacements (grey to locally mottled pinkish).
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No. Classification - Composition Fabric Accessories Comments

315731 Amygdaloidal Basalt. Frequent phenocrysts/ Flow-structured, Cherty silicified/ Typical Hellyer sequence "Upper
(T.S. microphenocrysts of diopsidic augite, minor basaltic. Mildly albitised to pumpellyi <e- Andesite" characteristics. Chalc
51325) calcite (+ epidote, albite) in a groundmass of sheared veinlets. pseudomorphed feldspar pyrite concentrated in amygdales and

I"'~
saussuritTc plagioclase microlaths, albitic phenocrysts. Traces altered feldspar phenocrysts. Veinle
mesostasls. Sporadic calcite-chlorite veinlet ~. primary chromite, locally Fe-pigmented.

315732 Altered Basalt/Tuffaceous Pelite. Relatively Sheared, microporphyr- ~J'=,v"uo'.r ""0' "~"'!' ! ~'Semi-chilled basalt in contact with
chloritised/calcite-stained, marginally chill ~d it ic, basaltic..

Re ICt primary chromlt
arkosic (Illildly reworked "dacitic"-in basalt.Pressure-

quartz-xenocrystal basalt in calcite-veined textured lava.Laminate shadowed pyrite; boud- tuffaceous) pel ite reflecting "dia-
WI·' contact wi th pelite composed of illite flake ~, silty fine sandy sla Yinaged quartz-pyrite- genetic" quartz veinlet-related

cherty guartz,frequent albitised/silicified pelite.Sheared vein sohalerite films in pyrite/pale sphalerite dissemination
'7'.:-:~1'::' ,~uuv'u."o.~ ~ua~.~ )~"'!"~" Sb '1I'~u"~u~,, LeucoxenisedP5p~&fles. "Leuco-andesitic" lava breccia with315733 "Breccia". Random moulded clasts 0 albltlsed u - to ml Imetrlc,

plagioclase-porphyritic "Ieuco-andesite", moulded, sub- to Minor late unstressed interspersed clast-transgressive

/1,0 ...., variously chlorite-stained to cherty/silicifi ed/ trachytic-textured quartz-calcite veinlet s zones of chloritic (green) and
albitised and then weakly pyritic.Sporadic clasts; variably with traces of red microcrystalline quartz-albite
auart~f-albitei'and chloritic auartz veinlets • sheared veinlets. ' sphalerite. alteration/veinina •

315734 Brecci a. Interspersed zones, ill-defined Flow-banded to Leucoxenic semi- Flow-breccia composite of banded/
clasts of chloritic to silicified/albitised brecciated lava with opaques. Minor rhombs, semi- to chilled leuco-andesite and
andesitic lava (sim. 315733) and impure intraclasts of chert. discontinuous films impure chert. Differentially chlor-

1b1'" (chloritic, weakly tuffaceous, argillaceous) Patchy secondary of ca Ici te. itic to albitised/silicified,
chert.Sporadic discontinuous quartz-albite cherty matrix • analogous to 315733.

315735
.V"'".''''''~,I'YI'.'''_'''''UI ,.c , ''''~'. Moulded to locally Leucoxenised opaques. ?Flow-marginal breccia composite ofBreCCia. Interspersed clasts of chlorltlc/

variably albitised leuco-andesitic lava, lava-matrixed,irregula Minor straight-walled leuco-andesitic lava types. Devitrif
/lll· :} locally sericitic quartz-microamygdaloidal sub- to mi 11imetr ic" zones of albitisation. ied, albitised-chloritised with a

lava-matrixed. Pervasive irregular replacive variously felsitic to Minor late clots of network of late albitic replacement
~lh'~p_~,,~~~.. ~"m. weakly perlitic clasts calcite. zones.

315736 Amygdaloldal Andesite. Albitised/chlorite- Weakly glomeroporphyr- Leucoxenised opaques. Weakly flow-banded/structured,
stained plagioclase phenocrysts, frequent it ic, strongly amyg- Sporadic clots of strongly quartz-amygdaloidal Ieuco-

1&"'1 variably chloritic quartz amygdales in a daloidal, weakly flow- sericite in calcite- andesitic lava. Typical "chloritic"
weakly chlorite-stained, albitised plagiocla e- structured;incip- quartz veinlets. alteration pattern.
microlitic groundmass.Minor calcite-quartz iently subtrachytic

315737 Andes i tic (rlJ1'f Lava.' Lenses, raftedve,n,e<s.
Flow-breccr~ted,

. . leucoxenised opaques. Flow-banded/flow-brecciated sub-
bands of ch,u, ;. c, porphyritic leuco- banded lava. Weakly vitric leuco-andesitic lava with the

l'li't· ~ andesite with a selectively albitised/ sheared perlitic clast ; relatively weakly porphyritic matri)
sericite-stained, weakly porphyritic weakly porphyritic lava selectively albitised.
(leuco-andesitic) lava matrix. felsitic matrix.

315738 Amygdaloidal Andesite. Albitised chlorite Closely analogous to Minor leucoxenised Close affinities with 315736.
(-sericite)-stained plagioclase phenocrysts, 315736, relatively opaques, sparse Reflects subtle differential

1\"\'b abundant quartz micro-amygdales, in a weakly flow-structured calcite-quartz albitisation/chloritisation of
sericitic, chlorite-stained albitised (banded), slightly veinlets. groundmass, enhancing the flow-
plaqioclase-microlitic aroundmass. finer-qrained. bandinq.
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315739 Perlitic Andesite. Disseminated albitlsed Weakly flow-banded, Leucoxenised opaques. Extensivelyalbitised/silicified,
(To S. plagioclase phenocrysts in a variably vaguely brecciated, chloritic, perlitic leuco-andesitic
51333) chloritic to albltised/silicified felsitic pervasively perlitlc lava. Ill-defined brecciation Is

"'~'1 groundmass. Minor late poikllitic clots of on fine scale. . secondary. Primarily a relatively
calcite.

. massive lava •
.
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REPORT CMS 84/11/39

Nine drill core samples from MC-IO in the Mount Charter area were received

for petrological examination. Representative thin-sections were prepared

and examined together with the respective offcuts, with carbonate- and feldspar

staining tests performed as warranted. Attached tabulated descriptions summarise

the microscopic data and include interpretative comments.

Summary

This suite comprises entirely altered basic to felsic intermediate lavas, with

the drilled sequence, as sampled, reflecting a basic unit (basaltic to

trachyandesitic, phenocrystal pyroxene-rich), flanked by relatively felsic

(leuco-andesitic to trachytic) units,

The pyroxenic unit is represented by samples MC-10/49.9 m, 83.8 m and 200.9 m,

and carries accessory chromite. A similar differentiation trend from basaltic

to andesitic and trachyandesitic has previously been noted in the Que River

pyroxenlc basaltic andesites.

The underlying relatively altered felsic volcanics include minor flow-breccias

and a typical multiply altered perlitic "pseudofragmental" andesite analogous

to those previously described from Mount Charter and Hellyer. Strictly

pyroclastic and sedimentary facies appear absent from this sequence,as ·sampled

and examined petrologically.

O. Cowan, B. Sc.



Sample
No. Classification - Composition Fabric Accessories Comments

315756

(T.S.
52171)
fYlL-.~~1·1

Veined Trachyte. Minor albite phenocrysts, Weakly porphyritic,
frequent quartz amygdales in a pervasively finelyamygdaloidal,
chlorite-epidote-stained alkali feldspar- subtrachytic. Mildly
microlitic groundmass. Frequent irregular displacive, crudely
veinlets of Quartz. chlorite. albite.adularia.crustiform veinlets.

Minor epidote, traces
of prehnite in
veinlets.

Extensively veined/moderately altere
amygdaloidal trachyte. Vein-quartz
is crystallized chalcedonic in part

315757 Amygdaloidal Trachyandesite/Trachyte Breccia. Weakly flow-structured
Weakly silicified/quartz-adularia-epidote- marginally chilled
amygda10 ida I porphyr i tic trachyandes i te in andes it ic. Lava-
chilled marginal contact with a sericite- matrixed/locally shale
chlorite-prehnite-stained trachytic breccia. matrixed breccia.

Fine red sphalerite,
chromite, traces galen
chalcocite in trachy­
andesite; pyrite,

carbonaceous matter in

Trachyandesite is strongly augite­
,porphyritic, with minor silicified
K-feldspar phenocrysts. Chilled sub
planar contact with ashy pelite­

breccia. xenolithic trachytic brecci~

315758

315759

Amygdaloidal Trachyandesite. Frequent augite, Flow-banded, weakly
minor albitised plagioclase, silicified K- flow-brecciated amyg-
feldspar phenocrysts, sporadic chlorite daloidal subtrachytic.
amygdales in a chlorite-epidote-stained
subtrachvtic Qroundmass.Minor albite-adularic-prehnite veinlets.
Amygdaloidal Basalt. Extensively cloudy Porphyritic/weakly
carbonate-epidote-pseudomorphed pyroxene, amygdaloidal basaltic.
minor albite-chlorite-pseudomorphed feldspar
phenocrysts in an extensively carbonate-
chlorite-altered groundmass.Sporadic epidote-chlorite-calcite amygda

ReI ict primary
chromite. Traces of
pyrite, calcite,
pumpellyite in
amvQdales veinlets.
Chromite. Sporadic re­
crystallized calcite
veins with discontinuo
films,selvedges of qua
es. epidote.

Close affinities with the 315757
trachyandesite. Accessory chromite
is dark red, characteristic,
consistent with differentiates of tt
basalt/basaltic andesite unit.
Relatively altered amygdaloidal
basic lava with relict primary

s chromite, confirming petrographic
tz, affinities with 315757, 315758.

Sericitised Trachyte. Weakly sericitised Glomeroporphyritic,
sanidine and minor albite phenocrysts in a vaguely flow-
sericitised pyrite-stained, weakly feldspar- brecciated. Similar to
microlitic groundmass with conspicuous fine 315761, moderately
leucoxenised opaQues. sheared.

Sericitised 7Andesite. Conspicuous semi- to Flow-banded/brecciated
sericitic white mica-pseudomorphed feldspar "andesitic". Moderatel
phenocrysts in a sericitised groundmass with sheared (fine-grained
disseminations, clusters of fine-grained phyllitic).
pyrite.

--
60l(;tl

- ------

Conspicuous leucox- Possibly strictly trachytic, but
• enised opaques. reasonably correlated with the
Minor chloritic amyg- leuco-andesite-trachyte sequence.
dales with rare Alteration analogous to 315760.
microscopic pyrite,galEna.
Leucoxenised opaques. Reflects quartz-chlorite-epidote
Rare quartz micro- alteration, supplemented by late
phenocrysts.Minor cher y calcite veinlets. Felsic inter-
quartz veinlets, im- mediate with finer compositional
pregnations.Rare pyrit. detail obscured.

Leucoxenised opaques, Primary compositional and some
minor ill-defined textural detail obscured by relative

kaolin-chlorite- ly marked alteration. Relict feature
pseudomorphed pheno- consistent with an andesitic flow-
crystal ferromags. breccia.

Minor recrystallized Close relict textural affinities
pyritic quartz with 315761; similarly, but less
amygdales. extensively altered. Relict pheno­

crystal sanidine confirms these
lavas as trachvtic.

---

Flow-structured/
vaguely flow-brecciate
Incipiently sheared.

-------

Amygdaloidal 7Andesite. Fine-grained
muscovite-pseudomorphed feldspar, minor
similarly altered ferromag phenocrysts in a
sericitised feldspar microlath/chloritic
mesostasis groundmass. Sporadic calcite veinlets.
Amygdaloidal "Trachyte". Frequent quartz Stronglyamygdaloidal,
micro-amygdales, minor albitised plagioclase weakly porphyritic,
phenocrysts in a feldspar-microlitic ground- weakly flow-
mass with a cloudy epidote-chlorite-stained brecciated.
C11assy mesostasis.Patchy calcite impregnatiors,veinlets.

-

315760

315761

315762

315763

(I',L ·l'

jU,,·t
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No. Classification - Composition Fabric Accessories Comments

315764 Altered Andesite. Sericite-stained micro- Relict perlitlc Leucoxenised opaques. Typical Mount Charter leuco-andeslt

(T.S. granular quartz with interspersed relics of andesitic, with Rare ultrafine pyrite. perl itic "pseudobreccia". Fragmenta

52179) chlorite-stained perlitic leuco-andesite corrosive sll Icificati n features reflect corrosive

~-IO
carrying albitised phenocrystal plagioclase. in irregular zones. silicification zones.

...
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REPORT CMS 84/12/20

Mt. Charter (MC-ll) Core Samples

Eight core samples from OOH MC-ll were received for petrographic study;

thin-sections were prepared, and offcuts were subjected to K-feldspar

stain tests. The rocks are described in the attached table.

Summary

All the rocks are volcanics, and include a range of types from basaltic

glass to sodic rhyolite. The rocks classified as breccias and agglomerate

are coarse-grained, and are therefore inadequately represented by single

thin-sections; for instance, in sample 766, the thin-section was prepared

specifically to show the pink patches, though the whole core length is

predominantly green and thus mainly andesitic.

In general, light-coloured rocks (or fragments) can be equated with

dominantly alkali-feldspathic types, i.e. sodic and sodi-potassic trachytes,

ranging into rhyolite - though there is uncertainty whether the quartz in

sample 770 is in fact primary. These trachytes contain cognate xenoliths

of a coarser phase, referred to here as microsyenite, but possibly

representing accumulations or aggregates of coarser alkali feldspar crystals.

Sample 772, which is strongly altered but appears to have been an amygdaloidal

glassy basalt, is noteworthy in containing appreciable chromite, and in this

respect is correlatable with previously described chromite-bearing basalts.

H.W. Fander, M. Sc.
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315- Altered ?Andesite Breccia. Angular fragments Variable, fine-grained Leucoxenised magnetite Severe alteration of groundmass
765 of sericitised-chloritised-silicified andesit ~ textures; some Accessory apatite. (and preservation of phenocrysts)
(T.S. and ?dacite, with relict oligoclase pheno- flow-banding, but most Fine scattered pyrite. suggests that rock was originally
52350) crysts, fine-grained groundmass. Carbonate details obliterated. glassy. Possibly more dacitic than

veins. andesitic.
315- Agglomerate. Large fragments of pinkish Largest fragments up Accessory apatite, Pink areas are rhyodacite (with
766 porphyritic rhyodacite and dark chloritised/ to 30 mm in T.S. leucoxene. Coarser quartz-oligoclase phenocrysts).

epidotised andesite; patches of coarse Andesite shows relict epidote needles in Yellowish mica is hydromuscovite.
adularia-calcite with chlorite and hydro- flow-banding. adularia patches. Augite occurs in andesite blocks.
muscovite flakes.

315- Andesite/Trachyte. Mainly a pale trachyte The two rock types Accessory apatite, Dark andesite streaks thought to be
767 with albite phenocrysts in K-feldspar are intermingled, leucoxene. Carbonate incorporated during flow. Host rock

groundmass and a few chloritised amphiboles, bel ieved contemporan- patches, veins. Fine is sodi-potassic and incorporates
mlcrosyenlte xenoliths. Bands of dark, flne- eously extruded. pyrite throughout. some microsyenite xenoliths
grained andesite(?). (?cognate) •

315- Lava Breccia. Small and larger fragments of Extensive flow- Chlorite-carbonate Essentially a trachytic lava with
768 sodi-potassic microsyenite, with chloritised brecciation on a sma 11 veins. Clusters of xenoliths, showing flow-brecciation.

amphibole, in a lava matrix of small albite scale. Later pyrite crystals and Pyrite is part of deuteric
crystals in an epidotised, chloritised fracturing and scattered fine grains. alteration phase.
groundmass. veining.

315- Porphyritic Trachyte. Subparallel small Well-developed flow Fibrous quartz and Pyrite is definitely younger than
769 albite phenocrysts in a felted mass of fabric ("trachytic" sericite accompany host rock. The trachyte is similar

albite laths and K-feldspar, patchi ly fabric) with minor pyr i te in fractures. to 767 and 768, but is "purerll.
sericitised. Clusters, veins of fine pyrite. blocky flow- Accessory apatite.

brecciation.
315- Porphyritic Sodic Rhyolite. Scattered pink Uniform, with weak Oark chlorite patches Quartz may be late primary, perhaps
770 albite phenocrysts in a groundmass of preferred orientation. and quartz-chlorite related to devitrification of glassy

abundant apparently primary quartz, fine Possible devitrificati n veins. Also groundmass; rock may verge on
albite laths and chlorite/sericite shreds. textures in groundmass carbonate veins. quartz-trachyte.

315- Altered Porphyritic Trachyte. Stubby Uniform, micro- Conspicuous parallel Similar to 770, but chlorite is
771 prismatic albite phenocrysts (pink) in granular, weakly veins of coarse quartz absent and quartz appears introduced

a groundmass of albite laths, secondary orientated fabric. siderite. Fine though it may be a product of
quartz and fine kaolinite-illite (?altered Probably devitrified. leucoxene grains in devitrification.
olass). rock.Accessory apatite

315- Altered ?Trachyte. Thin parallel streaks of Strong preferred Mi nute chromi te Believed to have been basic or even
772 chlorite (penninite), matted ?illite, orientation, due to crystals throughout. ultramafic glass with some
(To S. microgranular carbonate. Conspicuous 1arge flow of low-viscosity Fine pyrite. crystallites, and large amygdales.
52357> amygdales of coarse carbonate. 81 ass. Relict lath Leucoxene grains. Note chromite.

textures.

2/;, Ell(;f'l
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APPENDIX III

BOREHOLE SIROTEM SURVEY,

Mc-5, Mc-5, MC-g, Mc-9
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AT MI'. CHARI'ER AND ZONE J3

E T EADIE

GEOPHYSICIST

17 OCTOBER 1984

A M HESPE

J R SISE

ABERFOYLE, HAWTHORN

DISTRIBIJI'ICN

I .~

~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•••



I ~:)
"Y.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~-

142116

INl'ROOOCl'ION

Between September 6 and 9. 1984. dianorrl drill roles ~5; ~. MC8 and

MC9 were surveyed with da.mrole Sirotem. The first three roles had

been drilled to test the depth extension of a lead-zinc rich barite

zone at the andesite-dacite contact that outcrops on Mt. Charter. N:>

massive SUlphides were intersected in the roles. Tha.. Sirotem was

testing for sulphide lenses that may have been missed by the drilling
"-but no massive sulp,.ides were detected.

MC9 was drilled to intersect the weak J3 UI'EM ancmaly which is

associated with a zone of high soil geochemistry. Clay and grap,.ite

in small fractures along with sane sUlp,.ides in a tuff unit were

intersected at approximately the target depth. These are thought to

be the cause of the UI'EM ancmaly. The dc7.mhole Sirotem was corrlucted

to test this hypothesis and search for a possible dCNlndip increase in

sulphide content. A very weak in-role response possibly explains the

UI'EM ancmaly but no interesting off-role responses were noted:
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INl'ERPRETATION

, HI' 0iARl'ER

The locations of drillholes ~5; 6. and 8 are sho./n in Figure 1 along

with the location of the Sirotem transmitter loop. This is a revision

of Plate HI' 44. The sirotem data for these three hotEls is sho./n on

Plates HI' 56A. B. and C. The only response is that due to t!!.e fairly

resistive host rocks. It is clear that there are no oom.uetive
. ,

massive sUlphides within 100 metres of any of these holes~

ZOOE J3

Figure 2 shows the location of WI MC9. the axis of the Ul'EM com.uctor

and the sirotb transmitter loops. The Sirotem data fron the b.'o

loops is shown on Plates HI' 56D and E.

A close examination of the core by the author. inclwing tests with an

ohmneter; has revealed several weakly cooouctive features at

approximately the target depth of 16121 metres. There are several clay

and graphitic zones in fractures fran 133 metres to 164 metres. In

addition; there is a small anount of pyrite in a tuff unit at a depth

of 159 metres ~ A canbination of these features explain the weak;
channel 7. Ul'EM ananaly~

The Sirotem results (Plates HI' 56D and E) are alIrost totally

expressionless except for t\\Q possible very weak in-hole ananalies in

the first channel between 15121 metres and 180 metres. It is not

surprising that downhole Sirotem has only a very weak ananaly because

Sirotem does not start measuring until 121.4 millisecom.s whereas a

channel 7 lJl'EM ananaly has decayed away by this time. It was expected

that because the downhole probe passes right through the col'rluetor;

Sirotem \\QUld detect it anyway. but no strong anomaly was expected.

The lTOre important reason for doing the downhole ..ork was to search

for deeper. massive SUlphide com.uctors. It is clear fran the results
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that there are no corxluctive massive sUlphide 1:xJdies within 100 metres

of the drillhole.

<XNCLUSIONS

'!he Sirotem has proven that there are no corrluctive nlassive sulphide
, -

1:xJdies in the irrme::Iiate vicinity of the recent drilling at Mt •......
Charter.

At ZOne J3; the drilling of the Ul'EM ananaly arrl the subsequent

downhole Sirotem has shown that there is no corrluctive massive

SUlphide 1:xJdy within 11110 metres of DOH MC9. !my further drilling in

this area should be significantly m:>re than 11313 metres down dip or

along strike fran MC9.

In addition, this ""rk may be a gocxl lesson that drilling weak Ul'EM

responses may be on a par with drilling I.P. ananalies. '!hey can be

caused by many thing other than massive SUlphides. '!his lesson may

have implications for further ""rk on other zones in the area;

particularly ZOne E.

ETE:WB

17/10/84
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19 JULy 1984

REPORl' CN '!HE DErAILED Ul'EM IDRK CN '!HE ZCNE (J3) scvm OF M1'. aIARl'ER

INTROOOcrICN

An earlier reJ.X>rt (ReJ.X>rt on the Ul'EM Sw:vey SOuth of Mt. O1arter and

Reccmnendations for Further Work) oontained the initial interpretation

of zone J3. Subsequently, rrore detailed Ul'EM survey fran the opposite

direction has been ccmpleted at 100 IOOtre line spacing on the ananaly,

allowing a rrore ccmplete and accurate interpretation.

No major changes in the geanetry have been made to the weakly

corrluctive; westerly-dipping plate that was originally envisaged:

lbNever it can OCM be determined that the size of the body on Lines

3900N and 4000N is slightly larger than on Line 3800N. Therefore

drilling is reccmnended on one of these two lines; preferrablyon Line

3900N because of the shallo.ver depth to the top of the conductor:

The extra v.'Ork has reinforced the opinion that the conductivity of

this target is not as high as Que River or Hellyer; and appears to be

rrore like the Dl body (15 IOOtres of up to 50% SUlphides); in

corrluctance •

In the process of interpretation of the J3 data, other Ul'EM ananalies

in the inrnediate vicinity were reviewed. The rrost interesting of

these is the rrost conductive part of J2; Which is not closed off to

the south. This was originally considered to be a shale ananaly, but

OCM can be seen to be stronger than any other shale effects. Further

VIOrk nu.xst be done to better understand this zone.
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INI'ERPREl'ATICN

The location of the three IJI'EM loops (1979, 1984 original, 1984

detail) and the position of the ananalies are shown in plan in Figure

L The shale =ntact is also sketched in. For the relationship of

these conductors to other ananalies and the Que River Mine, see Plate

MAC 77.

With the aid of the detailed UTEM 1f.Ork; preliminary drill results fran

Mt: Charter; and an increase in the understanding of the geology of

this vicinity; the interpretation of all of the zones shown in Figure

1 can be advanced.

zone Jl; which earlier appeared to be one =ntinuous feature; can rDI{

be better understood. The weak southern crossovers (Lines 3400N;

3600N; 3700N) correspond very well with the shale - andesite =ntact:

In the detailed survey; the shale - andesite contact gave a weak

response on both of the lines on which it was traversed (3600N;

3700'N) : The weaker and apparently dis=ntinuous ananalies to the

north (L38OON; -407SE; LA1OON, 4000E; LA200N; 4020E) do not appear to

be very interesting because they are all extrem=ly weak and surficial:

zone J2 is a very interesting ancmaly and should be fully explained by

future =rk even if drilling or further geophysics is necessary. The

zone is particularly =nductive on its southern end (LA200N) and is

c:arpletelyopen to the south. This ancmaly has been saneWhat

neglected in the past because it falls within the shales, Which have

been =nsidered to be the cause of the response. Therefore no

geophysical 1f.Ork has been done on the ancmaly since the 1979 UTEM;

which did not properly =ver it.
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Although it may be true that the shales in this area are abnormally

cor£Iuctive, possibly due to the rretanorphic effects of the dolerite,

it nust be rx>ted hat llChJhere else at Que River are the shales as

cor£Iuctive as this. with the new nodel inspired by Hellyer that the

vicinity of the shale - andesite contact may be a favourable site for

mineralisation, this cor£Iuctor beccmes much nore important. Follow up

by a Ul'EM loop directly over the area of interest; or by imnediate

drilling, is strongly reccmnended.

ZOne J3 is a 'Neakly conductive body dipping to the west. A full

section is devoted to the interpretation of this trend.

ZOne I3 correlates with the SUlphide veining encountered in the

earlier Mt. Charter drilling. The lack of massive sulphide accounts

for the low intensity of the ananalies.

zone I4 is another very poorly conductive trend that is rx>t well

understood. It possibly represents the shale - volcanic contact = it

could be the western edge of the sulphide veining that causes ancmaly

I3;

Of all of these trends; only zone J3 requires further elucidation at

this point.

za:.lE·J3

An updated sketch of the interpretation of zone J3 is shl:7.m in Figure

2. The shale contact can be seen in the southwest corner; marked by

two very weak ananalies.

Fran the detailed data on zone J3 itself, it is clear that the body is

very small to the south (L361il0N), steeply dipping to the west with a

depth extent of less than 100 rretres and a depth to top of about 25 m.

The body is also depth limited on Lines 371il0N, 3000N, with the dip

flattening to about 45 degrees W. By Line 3900N the body has attained

its maximum depth extent of several hundred rretres, and the dip begins
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to steepen again. The depth has increased to about 75 metres. The

gearetry is similar on Line 4000N but the body is deeper (100 m?) and

the dip slightly steeper.

The body =ntinues to deepen on Line 4l00N (not ShONn) and appears to

have similar properties to Line 4000N. It is barely detectible on

Line 4200N because of its great depth (>200 m?) and because there are

shallower features obscuring the ananaly. IbNever; it is quite clear

that this body does extend at least to 4200N and probably

" significantly further. This is suggested by large amplitudes;

particularly on Lines 3900N and 4000N; which indicate that the strike

length of the body is larger than 600 metres. This deeper northern

section IIiOUld be an interesting target if significant; but une=ncrnic;

mineralisation were en=tmtered in the first hole.

The old frequency dcmain I.P. data (a = 50 m, n = 1 to 4) is included

with the EM sections in the JlI:pendix of the rep:>rt. There is

generally a resistivity low which is offset to the west of the EM

ananalies; This offset is probably due to the moderate dip of the

body: No chargeability ananaly is detected above the noise level of

the data: This is due to a o:rnbination of the following factors:

1) the body is relatively deep canpared to the "a" spacing of the IP

configuration - where it is quite shallow, it is also quite

small.

2) the system used does not have a very good signal to noise ratio.

3) the background chargeability in the area is relatively high;

In spite of all of these reasons; there IIiOUld have been a detectible

ancmaly if the inherent chargeability of the body had been

outstandingly high. This lack of a chargeability ananaly is

definitely a negative feature of the prospect.
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The m:x1el, as presented in Figure 2, fits the data fairly well but

there are interpretation problems that enlarge the error bars in depth

(±25 m or more), dip (± 20 deg.) and even position (± 25 m). 'Ibese

are due to the folloong factors:

1) the body is very poorly oonductive; because of this, IIUlch of the

current flO'o'ling in the body has cane via the host rock Which is

very difficult to take into account in interpretation.

2) the b::x'Iy appears to thicken; thin and charge dip both along

strike and c1c:Mn dip.



Instead of drilling, it \\lOUld be trore cautious to extend IJl'EM coverage

on Zone J2 to the south; and to obtain a trore detailed and proper look

at it. The 1979 t1I'EM loop was in a terrible position to focus on this

conductor:

Another; separate target for a drill hole \\lOUld be to test Zone· J2 on

Line 4200N: This hole \\lOUld have the added advantage of helping to

understan:1 the dolerite. If desired; this hole could be extended to

test Zone J3 at depth.

This detailed Ii.'Jrk \\lOUld be part of a larger Ul'EM survey \'ohich is rDII

being fonnulated. '!he objective of this survey will be to cover in

detail the shale - andesite contact plUS several hundred metres

either side of it by placing loops directly over the contact and

reading inside the loops. '!his method has proved itself to be very

effective by a test over the Hellyer deposit.

142133
Zone J3 is a weakly conductive but well-defined body in a very

interesting geological and geochemical environment. Its conductance

is much less than either the Hellyer or the Que River ore dep:>sits but

this is not a major problem. After all, Hellyer contains much trore

pyrite than Que River - perhaps the next deposit will have very little

pyrite and therefore very little conductivity or chargeability.

Another p:>ssibility is that this weak feature is an up-dip or up­

plunge extension of a trore massive body.

The geq:ilysical !rodel is fairly well constrained because of the large

anount of IJl'EM data. '!herefore; one hole will probably suffice to

test it. This should be drilled to the east at 45 degrees fran

L3900N; 41S0E. The hole should be cased in preparation for downhole

EM in case there has been a mistake with depth or dip interpretation

an:] to look for deeper conductors. '!he results of this hole will

undoubtedly help to locate further holes.
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INCilJDES:

Ul'EM LOOP 2: 1984 DErAIL IDR!<

LOOP 14: 1984 ORIGINAL \\OR!<

FOR 1979 \\OR!< (LOOP 865) SEE RESULTS OF lJTE}\ SURVEY' TASMI\NIA (TAS

GEN3)

IP DATA - 53 MEl'RE DIPOLES
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INTRODUCI'ION

A detailed tJ1'EM survey covered the N:lrthwest Mt. <l1arter soil

geochemical ananaly during August 1984. 'Ihis small area was missed

in the blanket tJ1'EM coverage of the M3.ckintosh-Hatfield licences

because of its proximity to HEC transmission lines.

One rooderately con:1uctive body was detected close to the soil

geochemical ananaly. '!he body is associated with a shallOW' IP

ananaly (25 metre dip:lle frequency danain). '!here is an indication

that this feature may be open to the D:>rth.
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INl'ERPRE:l'ATION

The UI'EM transmitter lcop was p::>sitioned to surround the area of

interesting geochanistry; with the survey taking place on 100 metre

spaced lines inside the lcop. '!his procedure was optimun to

maximise signal in the expected shallow dipping target and to

overcane PJWer line noise.

'!he continuously nonnalised Ul'EM data is incllrled in Figures 1 to

6. A nnre effective presentation v.hen surveying inside the lcop is

to nonnalize the data to the primary field at one p::>int in the

centre of the loop; '!his gives a much better representation of

v.hat is happening to the important secondary field. After this

process; the data fran any channel can be plotted on a plan; and

c<ntoured. '!he nnst subtle features can then be detected.

Figure 7 is the channel 8 (0.1 millisecond) data presented in this

manner. At this early time, the shales on the western part of the

grid dcminate the resp::>nse. '!here is also an ancmaly to the east

v.hich is interpreted to be caused by the transmission line.

A similar pattern is evident on the channel 6 (0.4 millisecond)

data in Figure 8;

A totally different pattern is seen in Figure 9 with the channel 4

(1.6 millisecond) data. '!he resp::>nse due to the shales has died

away v.hile that due to the power line is relatively stronger: A

third ancmaly can now be seen; with its maximum amplitlrle on Lines

5600N and 5700N at about 3575E.

'!here are thus three ancmalies on the grid; the shales; the power

line and the third ancmaly v.hich will be referred to as the N.W: Mt

Charter ancmaly or 2'Dne L.
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Shale Ananaly

This ancrnaly is typical of the shale response that is observed

els~ere on the licence in that it has a very high amplitude at

early times but decays rapidly leaving I'X) response by later times

(charmel 5 to 4).

An examination of the regional IP and resistivity data (overlays to

MAC 71) shows that this ancrnaly corresponds well with a large PFE

and resistivity ancrnaly long assumed to be caused by the shales.

On a m:>re detailed scale, Figure 11 sh<:l\ovs the pseudosection for

line 5600N. '!he very broad PFE high and resistivity 10\\7 that

extends fran west of 3000E to about 3400E (thickness of >400

metres) is typical of the overlying shale unit.

Power Line Ananaly

This large, long time constant ananaly is m:>re difficult to disniss

than the shale ananaly because it is the m:>st conductive bcdy on

the grid. ~er; the fact that the ananaly closely follows the

transmission line for the Whole strike length of the survey does

suggest that the ananaly is due to the line itself. Support for

this suggestion canes fran the fact that a close analysis of the

ananaly's decay curve indicates that the bcdy has a very large

strike length (>1 km). '!herefore the ancrnaly is very unlikely to

be caused by a bedrock conductor.

'!he N.W. Mt Olarge Ananaly (ZOne L)

This third conductor is much m:>re canplicated and is therefore m:>re

difficult to interpret than the other two. '!he response fran this

ananaly only begins to be detectible above background on the

channel 4 (Figure 9) data. It is also seen in the later, channel 3

data (Figure 10). '!he largest amplitudes are on Lines 5600N and

5 "'f-Sl f .' . ff5700N at about 357 E. 'Ib the~ 0 this, the ampll.tudes drop 0

sl0\\7ly; suggesting a dip in this direction. 'Ib the ~; the
ISM"
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results are impossible to analysis because of the superposition of

the strong power line resp:mse. '!he zone is open to the north.

Fran this infonnation, the body appears to be a rocx'Ierate to strong

coIrluctor (> 15 Siemens) with a strike length of > 100 metres am a

gentle dip to the 'Nest. '!he shallowest point is scmevihere to the

east of 3575E on Line 5600N: the exact location and depth are

unknown because of the daninance of the power line ananaly in the

vicinity. At 3575E, the depth to the top of the body is estimated

to be less than 100 metres but this is little better than a guess:

'!he accuracy of the preceding interpretation is severely limited

because:

1) there is a large ananalous effect fran the nearby powerline

2) the ananaly has not been closed off to the north

3) the geophysical ccmnunity does not yet have much experience in

interpreting inside-the-loop data

4) the amplitude of the ananaly is very small - barely above noise

leveL

A review of the frequency danain I.P. data in the area; aids the

interpretation: (Xl the licence scale (Ollerlays to Plate M1\C 71);

it is clear that there is a strong PFE ananaly am a 'Neal<

resistivity low in the general area of the Ul'EM ananaly: '!he

strongest part of the I.P. ananaly (Line 5600N - Figure 11) is

offset fran the Ul'EM to the east. '!his is in the area Where the

power line daninates the Ul'EM response.

'!he best joint interpretation is that the ananalous body canes very

close to surface at about 3700E (depth to top < 20 metres) and that

it has a shallow dip to the 'Nest. '!he fact that there is not much

I.P. response on Line 5700N; Where there is a Ul'EM ananaly;
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suggests that the body pll.mges to the north and is too deep for the

25 metre I.P. data to detect.

An alternate interpretation of the LP. data is that it is just

detecting stringer mineralisation that nay be closely associated

with trore nassive ore; but that it is not seeing the good

corrluctor, because it nay be too deep, even on L5600N. 'Ibis

hypothesis is supported by the fact that there is very little

resistivity ancma1y associated with the PFE ancma1y.

III Q)NCLUSIONS

The interpretation of the Northwest Mt Cllarter UI'EM ananaly is

clearly not very exact at this time. sane test work with a smaller

scale EM unit; the Genie; nay help to solve a few of the problems

in the iJnnediate future and this s~s UI'EM programne will exterrl

the coverage of the zone to the north. Ibwever; because of the BEe

transmission line; there will always be interpretation problems:

With the present data; I am confident that the target could be

intersected by drilling a hole steeply inclined to the east fran

5600N; 3525E. Because this is presently the best drill target on

the Hatfield licence (close to or within Hellyer stratigraPhY; good

geochemistry; UI'EM; I: P:); a drill hole is warranted to test this

zone; even before extending the UI'EM coverage. '!he hole should be

cased in preparation for dONnhole EM in the event that the

corrluctor is missed because of the possible short strike length of

the body:

ETE:WB
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DRILL PERFORMANCE SUMMARY

HATFIELD DIAMOND DRILL HOLES
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APPENDIX VI

DRILLING PERFOR'1ANCE SlM1I\RY; ~-5 TO ~-ll

00. OF 10 H:lUR SHIITS ME:1'ER1'GE AVERIlGE METRES/SHIIT

All roles 98 1614.4 16.66

~-5 20 294.1 14.78

~-6 23 319.1 14.00

~-8 12 235.6 19.63

~-9 13 248.7 19.13

~-10 15 264.9 17.90

~-ll 15 252.0 17.50

NO drilling 76 1380.1 18.28

m drilling 17 234.3 14.07

o - 100 m drilling 41 601.3 14.92

100 - 200 m drilling 31 588.0 18.97

200 - 300 m drilling 24 402.6 17.06

Note: Average drilling rate includes all delays, chargeable or not.

Therefore rate includes t:irre for set up, tear doNn, rroving,

breakda.ms etc. as well as being affected by ground conditions.

Low rates in MC-5 and MC-6 due to difficult access and poor ground

(hard and wedging).

All drilling by LDngyear using LY-38 machine between June and

NOITember, 1984.
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REPORT CMS 85/1/6

23rd January, 1985

39 Beulah Rood
NotWoad, S."" 5067
Tetephone 42 5659

H.W. Fander, M. Sc.

15th January, 1985

Letter dated 11.1.1985

A.M. Hespe

270991, 270992

Petrology

YOUR REFERENCE:

WORK REQUESTED:

DATE RECEIVED:

SAMPLE NOS.:

SUBMITTED BY:

Copy to:
The Chief Geologist
Aberfoyle Exploration Pty. Ltd.
144, Camberwell Road
HAWTHORN EAST / VIC. 3123

Mr. A.M. Hespe
Geologist
Aberfoyle Exploration Pty. Ltd.
P.O. Box 952
BURNIE / TAS. 7320

Central Mineralogical Services
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The Incipient slaty cleavage may have developed before complete lithification.

Veinlets of hydromuscovite-carbonate-quartz-sulphide (pyrrhotite) occur at contacts

between light and dark bands and elsewhere;they post-date all other features.

The darker bands consist mainly of pale, poorly defined chlorite, with minor illite­

sericite and embedded detrital quartz and micas; dark subparallel streaks of

chlorite/carbonaceous matter at right angles to the bands define a crude slaty

cleavage and are aligned with the sericite streaks in the light bands. Ultrafine

pyrite (1framboids) occurs throughout, but is more abundant in the dark layers.

The individual bands, defined by light and dark colours, show some graded bedding,

and the lighter bands tend to be coarser, with a greater amount of clastic quartz,

as small angular silt-sized grains as well as occasional feldspar splinters. The

lighter layers consist mainly of illite-sericite, representing recrystallized

kaolinitic clays; coarser sericite has developed in subparallel streaks across the

bands.

J42180

argillaceous

less perpendicularly

IDENTIFICATION

H 1
'!.~ o~&

@ 91.3 III (270991)

Banded Argillaceous

Si 1tstone

Dale __2_3_r_d_Ja_n_u_a_r~y~,_19_8_5__

H.W. Fander, M. Sc.

52500SECTION No.

to the bedding/banding.

Light/dark, well-banded, fine compact sediment

b. MicrOlc:oplc:
This is a banded, well-indurated and incipiently metamorphosed

siltstone, in which crude slaty cleavage has developed more or

DESCRIPTION

ao Hand llpeclmen:

CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No CMS 85/1/6 Dale Received: 15.1.1985

Relerence Letter dated 11.1.1985 - A.M. Hespe
.<> 0 35

Semple No. -.:.H.:.....:..l---::@'--'~::..:l..:.. ~,..::m:....-(l.:2~7.=,;09::..::9:..:.1.L) ..:... _
Nelure of Semple:_---'O=.O"'.:....,:C:.::o:.:.r..::e'-- _
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H.W. Fander, M. Sc.

A crude slaty cleavage has developed at an angle of about 450 to the bedding/banding,

and the pyrrhotite patches are elongate in the same direction.

b. Mic:roecopio:

This Is an indurated and perhaps incipiently metamorphosed tuffaceous siltstone

whose lithology is broadly similar to that at 91.3 m, but containing much less clay;

there Is also some evidence of the presence of primary volcaniclastic components,

especially shards of devitrified glass.

The fine banding is more subtle, on a smaller and less obvious scale than at 91.3 m,

and is mainly due to thin intercalations of carbonaceous-chloritic material in an

otherwise uniform rock. This consists of splintery quartz grains (silt size),

feldspar fragments, devitrif.ied shards, clastic mica flakes, and a matrix/cement of

quartz, illite and fine pale chlorite. There are irregular patches of pyrrhotite

scattered through the rock, post-dating all other minerals.

23rd January, 1985Date _

IDENTIFICATION

<no.'!
H I @ -9M m (270992)

Tuffaceous Siltstone

DESCRIPTION SECTION No. 52501
L Hand 8peoIIMn:

Dark, finely banded or laminated fine compact sediment.

CENTRAL MINERALOGICAL SERVICES

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No

Relerence

CMS 85/1/6 Date Received: 15.1. 1985
Letter dated 11.1.1985 - A.M. Hespe

q""b.'
Sample No. _.!:!H_I!..-~@ -2~!i..;:!,..!!!.m.....l(!:..27~0~92:92~)l....:"'- _
Nature of sample:_......!O:!.J.I.!:D!..t•....I:C:!.!0Lrl;.e _
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Endorse:'! by J R Sise

Assistant Manager

Prepare:'! by A M Hespe

Project Geologist
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