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FIGURE

UTEM Anomaly ratings, Hatfield Licence

Location of the Hatfield Exploration Licence
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iii.

APPENDICES

'Report on the Mackintosh Hatfield UTEM Survey and a Review of the
I.P.' by E. T. Eadie (Abridged)

'Report on the UTEM Survey South of Mt Charter and
Recommendations for Further Work' by E. T. Eadie (Abridged)

Location of petrological samples in Appendices 5, 6, 7, 8.

Petrological report CMS 84/3/41 on samples from the Zone E/7900N
costean, by H.W.Fander

Petrological Report CMS 84/3/32 on samples from the Zone E/7500N
costean and the 5400N/3600E costean, by H.W.Fander

'Results of the EM 37 survey at Zone E and Zone II' Hatfield
Licence, Tamania' by E. T. Eadie

*****

Frequency Histograms for Pb, Zn, Ba and As Analyses from the 1983­
1984 Costeaning Programme

Petrological Rept CMS 84/3/3 on samples from the UTEM Zone E/7700N
costean and Zone I 1/5700N and 5800N costeans, by H.W.Fander

Petrological Report CMS 84/1/6 on samples from the 4550N/4400E,
4500N/4400E, 4000N/4100E,3900N/4100E and 4400N/4200E costeans, by
H. W. Fander
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(i) From February to May, 1983 a UTEM survey covered part of the

Hatfield Licence and the adjoining Mackintosh Licence. A

survey in 1979 covered a block around Mt Charter.

(vi) The J l - J 3 anomalies detected by the February, 1984 UTEM survey

were detailed by a further survey in May 1984. 2 x 250 diamond

drill holes were recommended to test the zone.

*****

(v) An area of prospective volcanics south of 4200N was covered by

a UTEM survey in Feburary, 1984. The area was also soil

sampled. Most of this area is on the Mackintosh Licence.

(iv) Follow-up of UTEM anomalies was begun. This involved detailing

of anomalies E and 11 with EM-37, costeaning of anomalies E and

11 , and a line of Max-Min EM over anomaly G3•

(ii) A programme of costeaning and re-evaluation of the Mt Charter

prospect was completed and 3 x 300m diamond drill holes

proposed and approved.

(iii) Costeans were completed over major Pb/Zn soil anomalies at N.W.

Mt Charter and S. W. Mt Charter. An exploration concept of

hangingwall base metal expression of mineralization was

proposed to explain these anomalies.

SllMIWlY

Work completed on the Hatfield Licence (EL 15173) during the period

December 26, 1982 to May 27, 1984 is summarised below in approximate

chronological order : areas of activity are located and annotated on

Plate HAT 45.
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This report describes exploration activity on the licence during the

period December 26, 1982 to May 27, 1984.

210007
2.

The Hatfield Licence currently attracts an annual expenditure rate of

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

kilometre.

Revised conditions governing exploration licences applied by the

Department of Mines from July 1, 1982, now require that exploration be

completed on the Hatfield Licence by June 25, 1988. However, since the

current licence area is only 65 sq km, that is less than the maximum area

permitted for a five year licence (125 sq km), then no reduction in area

is required during this period.

*****

IBrRODUClIOB

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

Cominco Exploration Pty.ltd. (Figure 1). The Exploration Licence was

transferred from Cominco to Abminco N.L. on April 10, 1978; to Cleveland

Tin Limited on March 28, 1979; and most recently to Aberfoyle Exploration

Pty. Ltd. The Licence is partly over private land owned by Associated

Forest Holdings Pty. Ltd., who have a timber concession covering the

entire licence area.
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Further UTEM coverage is recommended for the N.W. Mt Charter soil

anomaly area (5400N!3600E) which has not yet been surveyed.

A summary of the status of the Hatfield UTEM anomalies as of May

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

1 to 4 which takes into account geophysical and geochemical

response, local geology and stratigraphic position.

*****

In February 1984 the UTEM coverage was extended to a block of

prospective volcanics south of 4200N, the major part of which lies

on the adjacent Macintosh licence. The lines cut for this survey

were soil sampled at 25 metre intervals, as indicated on Plate HAT

45. Complete results are not yet available. A report on the UTEM

survey is included as Appendix 2. The survey detected a further two

anomalies, the J l and J 3 anomaly trend, which were detailed with

further UTEM in May 1984. A report is not yet available on this

work. The J l -J3 anomalies are discussed in section 6 of this

report.

In his report, Eadie selected and rated geophysically nine anomalies

on the Hatfield Licence. Anomalies E and II were recommended for

further E.M. detailing and this was completed in December, 1983

using the EM-37 system (Report, Appendix 3).

1979, 1983 AND 1984 DUM SURVEYS - AREAS COVEllED

The area covered by these surveys is shown on Plate HAT 45. A

report on the 1979 survey is included in (Young, 1979). Aberfoyle

Geophysicist Tom Eadie re-assessed the 1979 results while inter­

preting the 1983 data and the combined results are presented in his

report (Appendix 1).
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lJrEM E .No outcrop
.HAl intersected quartz/
sericite/pyrite altered
volcanic - drilled into
IP target

.Dac1tes and typical Que
River mine footwall
alteration exposed in
recent costeans

.Mojor pyritic fault at
7700N/4OOOE in coatsen

.Soil geochem not
anomalous

.Weak base metal an<llII8­

lies in recent
coatesn1ng

.No significant gold
anomalies (7 rock chip
SlIlIp1es)

.Weak EM response with
possible north plunge

.Large intense IF
anaaaly to east of EM
trend between 7800N­
8100N

eosteane 7500N.7700N
7900N
Elt-37 detaiUng of
lJrEM anomaly

.Detailed gradient
array IP. as an aid to
mapping

.Data ccup11ation

1 .lJrEM may be ex­
plained by 7700N
fault "zone

•Zone thought to be a
footwall alteration
system - but facing,
structure of area
not known. Detailed
mapping needed to
define in which
direction to look for
massive Pb/Zn min

1JrEM P .Shale-volcanic contact. Not anomalous
•Trenched and mapped in
1976 to show sed. and
volcanic conformable.
Trench did not cross
lJrEM ax1a

.Weak shallow EM
response.

•Partial IF coverage
suggests strong
response

None .Review in conjun.c.tion 3 See Utem :B
with trenching on
Zone B•

.Extend 1976 trench
cnrer UIEM axis

Gl Old
Hill Site
Geochem
Trend

Predcminantly green un­
altered andesite with
patches of GN/sm/py
min. Pyritic dacite
reported at 7200N/4300E
(in trench) QE72.
drilled for englneering
purposes, not a true
test of the zone-inter­
sected unalrered andesite
with GlJ./SPIl/qrz
aggregates

.Trend is strongly
anomalous in Pb and
Zn

.Single line weak EM
response

•Weak diffuse charge­
ability anomaly over Gl
but zone 1s not fully
covered by IP.

Brief field visit to Gl
ares - Sph and Galena
min in unaltered
andesite noted

.Completion of IP 2

.Comparison with similar
sources of Geochem
ancmalles around Mt
Charter

.More extensive
trenching

Anomalous geochem
can be explained by
GN-sm min in un­
altered andesite.
However, this may be
s hsngingwall ex­
pression of blind
tlBSsive mineralisa­
tion (hypothesis for
Mt Charter area).
Pyrite in trench 10
encouraging. Tbe
powerl1ne will be a
hindrance to further
geophysical work
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IlOIlK caIPLETED
DURIIlG TEHII OF

PIlllSPECr/ CUBRENr IlOIlK FUIl'l'IlER IlOIlK
ANlI!ALY GEOLOGY lEOCIIEIlISTRY GEOPlI"!SICS FllOPOSAL FLANNED RATING AND ClJlMEIlI:S

11rFX G2 .ourEM axis crosses Not 8l1Qll8loua on urFX .Weak, suspect EM None Keep under review 4 Suspect FX and lack
obliquely fran shal.s tread, but scattered ancmal.ies. Trend 1s of Geochem do not
into unalted andesite. ananalles to south 750m long warrant ground work

.Trend of axis parallel .IP on southern lines at this time.
to regiooal faultiI\ll. suggests shale Maybe a composite

.Hol. Hl passed through 8l1Qll8ly includiI\ll
axis of urFX ananaiy ~ shale contact
on 6200N - at shallow and a NE striking
depth fault

11rFX G3 Unknown-swamp Not 8l1Qll8loua .Good siIlll1. line FX Line of Max Min FX along None 4 No further interest-
conductor. but could be QR Mine access road gave suspect 11rFX ananaiy
noise no response was noise

.No IP coverage

11rFX 11 Unaltered andesites,
trachytes

.Weakly ananaloua Pb/Zn .Canplex zone of multiple .DersillI\ll of zone with
soU geochem cooductors-best anomalies EM-37. 100m line

.Confirmed by ssmpUI\ll on 5600N and 5800N axis spaciI\ll
of recent costean almost as conduetve as .Costeans on 5800N and

Hellyer 5700N
.lleak IF 8l1Qll8ly coincides

Costean on 5600N
Review results

1 Zone of interest be­
cause high con­
dutivity iudicated.
Costeans inconclu­
sive (11rFX axis in
creek) and not
ecoursgiI\ll. EM
Interp. proposes
shallow source (<25m)
so costean1ng should
be effective.

11rFX 12 Costean (1977) on
56OON-wt:hd lin stained
clay after andesite.
Csrbonste veiniI\ll
with SPII/GN/PY mapped

•SoU geochem to 1450
ppm Ph

.Confirmed by costean
ssmpliI\ll

lleak FX response-diffi- None
cult to interpret because
of position with respect
to loop

.DetsU with Ell

.Review - see c.cuaents
2 Geochemical/geol

similarities to Mt
Charter and Old Mill
site geochemical
ananalies- review in
conjunction with
these
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lI'l'!H
13, 14
IIr
C&lI:I:ER

GEOLOGY GI!OCIll!IIlSTRY GIlOPHYSICS llATIlIG AND CXHIENfS

1 Befer to reports on
Mt Charter. Note
tbat 13 aDd 14 are
now correlated
parallel to local
strike

tJrEM Jl,
J3
SWMt
Olarter
SOU
An<Daly

ADdesltes, unaltered
with aggregatea of 8m
aDd GIN associated
with qrZ/Carb veining

large intense Pb/Zn
8011 a.nanaly con­
firmed bY costean
sapling

.llefinite but weak EM .Costean 39OON, 4000N .Further lI'l'!H to detail 1
trends. Suggest west dip.Auger cutting logs to zooe
Idea of two edges of flat refine position of SElJ/.CaDpilation of data for
lying conductor to he Vole eontact dr1l1iDg proposal
tested .Mapping of new access

.IP anaDaly at Jl/4200N road
South plunge?

Concept - geochem
ia hangingwall
expression of
voJ.canugenic mineral­
isation system

G

J2 Well into black shales
Trend exposed on
Mt Charter access road­
nothing but black shale

Not anomalous .Strong EM anomaly
canpUcated bY proxlmity
to loop

.No lP c.overage

Location in road
exposure

Further tJrEM to
close off this zone
to the south

4 Similar type 'to BJ

el, F - or may be,
dolerite shale
contact
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4.

mEl{ ABOIIALY FOLLOW-UP PROGIWIHK

2.i Introduction

Ground work was completed on anomalies E, 11 and G3 and results

are discussed in section 2(ii).

The 13 and 14 anomalies are associated with Mt Charter prospect

and are discussed in Section 3(ii) (c).

The axis of the J 2 anomaly is exposed on the Mt Charter access

track at 4600N!3859E and in the 4800N!3800E costean. (Plate

21). At both locations underlying rocks are shale. Because

the conductivity of the zone is much greater than that usually

associated with anomalies in shale further work to close off

the zone and define a drill target is warranted.

Work on the J I -J3 anomalies is reported in section 6, which

includes a proposal to drill the J 3 anomaly.

No field work was completed on anomalies Gl , G2 and 12, The

possible relation of anomalies Gl andG2 to mineralization is

discussed in section 5.

Follow-up has involved the collation of existing exploration

data, which is comprehensive for the Hatfield Licence, then

selection of UTEM anomalies for trenching. Major mineral­

isation at Que River, Hellyer and Mt Charter all have anomalous

responses in EM, 1P and Geochemistry as well as signs of

alteration and mineralization and a combination of these is

looked for when rating a UTEM response. However, it is
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realised that with the possibility of flat lying mineralization

where a section through a volcanogenic system is not exposed,

one or more of these responses may be weak or absent.
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6.

2.ii Work Completed on Individual Anomalies

2.U(a) Zone E

Previous Work

This zone includes what was previously known as the Amoeba

I.P. anomaly. There is very little outcrop in the area

and the thick humus and button grass prevent effective

soil sampling. In March, 1982 drill hole HA-1 was

completed on an I.P. target with limited anomalous deep

auger soil geochemsitry about 150m west of the UTEM trend

on 8000N. (Plate HT52). A 10m interval of intensely quartz

sericite altered sheared lava breccia (intrusive breccia?)

was intersected and accepted as the source of the I.P.

anomaly. Core grind samples of the complete hole were low

in Cu, Pb and Zn «250 ppm).

Current Exploration

Geophysics The 1983 UTEM survey detected a weak (low

amplitude, channel 6 to 8) but well defined anomaly

between 7500N amd 8100N plunging to the north. The

anomaly trend is 50 to 75m west of and sub-parallel to the

contoured I.P. trend. The zone was detailed with EM-37 in

December, 1983. A report on this survey is included as

Appendix 3. This survey confirmed the continuity of the

zone. Both methods indicated that the anomalies on 7900N

and 8000N had the greatest conductance and this area was

recommended for testing.

Geology, Costeaning : The sub-parallel trends of the UTEM

and I.P. anomalies were initially proposed to represent a
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7.

response to a pyritic footwall alteration zone to the east

and a massive pyrite/Pb/Zn zone to the west. To test this

idea 3 costeans were dug from east to west to expose the

sources of the I.P. and UTEM anomalies. (Plate HT52). The

costeans were mapped at 1:250 scale (Plates HT47a, 47b,

47c). Petrological descriptions of costean samples are

included in Appendices 5, 6 and 7. Rocks exposed in the

costeans can be divided into :-

(i) Non-pyritic feldspar porphyritic dacite lavas (and

intrusives?). A cream to pale yellow rock with

sparse argillized feldspar phenocrysts in a fine

grained gritty ground mass. In outcrop the rock may

be blocky jointed, finely jointed or completely

argillized. In thin section argillized feldspar

phenocrysts, identified as original albite, are set

in a weakly flow banded quartz sericite matrix. Lack

of flow banding in these rocks around 7900N/4925E was

taken as evidence of intrusive character by Fander.

(ii) Non-pyritic chloritized lavas and lava breccias.

This distinctive rock has a marked fragmental texture

in which angular green fragments are set in a green,

pink or cream matrix. The breccia texture is

interpreted to be the result of intense alteration

which has affected most of the rock but left islands

of the original rock composition in an altered

matrix. In thin section, the composition of this
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rock is quartz/sericite/chlorite. In both thin

section and hand specimen, chlorite crystals can be

seen lining cavities and it has obviously been

introduced and is not the result of alteration of

ferro-magnesian minerals. This alteration type is

alwsys closely associated with the UTEM trend.

(iii) Weathered andesite lavas, only exposed in the western

end of the 7500N costean, and easily mapped by a

distinctive colour change to clayey yellow brown

soil.

(iv) Pyrite/quartz/sericite altered dacites. These rocks

are the textural equivalents of the Que River and

Hellyer footwall 'porphyritic dacites' (so called).

In hand specimen they are readily distinguished by

their siliceous character and the occurrence of

aggregates and veinlets of pyrite. Fuchsite is

common.

In thin section, the rock appears to be a more

strongly silicified and sericitised equivalent of the

adjacent dacite porphyry lavas with the addition of

pyrite. In the 7500N costean the fabric of the rock

more closely resembles that of the adjacent chlorite

altered lavas, and may not be correIatable with the

'porphyritic dacite' along the access track to the

epiclastic rocks were mapped in the costeans.I
I

•

7700N, 7900N costeans. No pyroclastic or
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At about 4000E in the 7900N costean a fault with a strike

of 02So.a& and a steep dip to the east is exposed. The

rock in this area is cavernous and composed of black

pyritic quartz which permeates three metres into the joint

planes of the adjacent dacites.

The only dip obtained in this system of costeans was

023 0 mag/90o in a banded lava breccia adjacent to this

fault.

Generally flat dipping vuggy milky quartz veins are common

in the pyritic dacite along the 7700N - 7900N access track

and in the 7700N costean.

Geochemistry: All costeans were channel sampled at 5 or

10m intervals and samples were anlaysed for Cu, Pb, Zn, Ag,

As, Ba. Results are plotted on the 1:250 costean plans

(Plates HT47a, 47b, 47c). The analyses were uniformly low

except for two areas.

Approaching the pyritic zone in the 7500N costean from the

east, values for Ba, As and Ag increase from background

of 800, <I, <I, ppm respectively, to 3340, 270, 5.5 ppm.

The full extent of this zone could not be sampled as it

was flooded soon after trenching. As and Ag are very

sensitive indicators of hydrothermal alteration at Nt

Charter and the D UTEN anomaly zone.
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At Peg 9 in the 7700N costean, a 20cm wide chalcedonic

limonitic gossan is strongly anomalous in Cu, Pb, Zn, Ag.

As and Au but depleted in Ba. The gossan may be on a

small shear.

Seven rock chip samples from rocks described as altered

intrusive by Fander in the 7700N costean were sent for

gold assay (fire assay/AAS finish). Results and locations

are shown on Plate HT47b. The values are not considered

anomalous.

Conclusions and Recommendations: Because the UTEM

trend is along a creek, costeaning has not been entirely

satisfactory in expo~ing an explanation for it. Within

the limits of chaining accuracy for this area (+lOm) the

UTEM was shown to be associated with a zone of chlorite

alteration in each costean, a zone of strong pyrite

alteration in the 7500N costean, and a fault in the 7700N

costean. The costeaning also exposed a large zone of

pyritic dacitic rocks very similar to those in the altered

footwall zone at Que River and Hellyer. Further

exploration of Zone E should proceed on the assumption

that it is such a footwall zone and be directed to

determining the stratigraphic facing in the area. The one

strucutra1 measurement available suggests a sub-vertical

dip and a NNE strike. This would be supported by some

evidence of continuity along strike, which could be

obtained by 50m line spacing x 25m station spacing
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gradient array I.P. The I.P. contours on Plate HT52 were

calculated from 100m dipole - dipole array I.P. which

cannot resolve the several zones of pyritization exposed

in the costeans. The resistivity component of the survey

should also confirm the exact location of the UTEM anomaly

in relation to pyritization and faulting not exposed at

the time of the UTEM survey. Once the structure of the

zone is defined, consideration should be given to testing

the UTEM anomaly by drilling on 7900N from east to west,

so as to allow correlation with surface geology in the

costean.

~
I
I
I
I
I
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I
I
I
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2.ii(b) ZONE II

Previous Work:

Previous work had not generated any exploration interest

in this area. Scattered outcrops of andesitic and dacitic

volcanics had been mapped, with some disseminated pyrite

noted in the south of the zone (5300N - 5200N, 4200E­

4300E). The I.P. is very weakly anomalous and according

to contoured values it is the remnant of a ridge of high

P.F.E. running grid north from an anomaly at 5200N/3900E.

Weak Pb/Zn soil anomalies occur along the 4200N baseline

between 5700N and 5800N. No alteration or mineralization

has been mapped.

Current Exploration:

Geophysics: The 1979 UTEM survey outlined a complex zone

of conductors (Plate HT52a). Anomalies at 5600N/4225E and

5800N/4175E were recommended for investigation because of

their high conductivity (channel 5 UTEM response). In

December 1983 the zone was detailed with the EM-37 system

at 100m line spacing (Appendix 3). It confirmed the

discontinuous character of the zone as no anomaly was

detected on 5700N or on 5500N or 5400N. It also closed

off the zone to the north of 5800N. The strong responses

at 5800N/4175E and 5600N/4125E were repeated but the

channel 5 UTEM response at 5600N/4225E was not. A

possible explanation is that the 'illumination' of the

conductor was adversely affected by the laying of the EM37

loop to the east - the UTEM loop was laid to the west.
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Geology, Costeaning: Costeans were dug on 5800N and

5700N to expose the UTEM anomalies and the source of the

anomalous soil geochemistry at 5700N/4200E (Plate HT57a).

The costeans were mapped at 1:250 scale (Plate HT47d,

47c).

The geology exposed in the costeans has the discontinuous

character of the UTEM anomaly. Six petrological samples

taken at regular intervals through the 5800N costean

(Report, Appendix 5) are described as feldsparphyric

trachytes, while three samples representing the 5700N

costean west of 4l00E are all andesites containing augite

phenocrysts. The rocks are quite dissimilar in hand

specimen. All are described as lavas. No pyroclastics

were mapped except for two lithic tuff outcrops, which may

be correlatable, at pegs 59 and 68. (Plate HT47d).

The major UTEM anomaly at 5800N/4175E coincides with a

creek. No pyritization or silica/sericite alteration was

mapped in trachyte lavas adjacent to the creek. Only

weathered bedrock was exposed at the 5800N/4275E anomaly,

but again there was no sign of alteration (e.g. iron or

manganese staining, kaolinite, relect sericite flakes,

pyrite).

The extrapolations of the UTEM trends cross the 5700N

costesn at 4150E, 4200E and 4260E. (Note that no

anomalies were detected on 5700N by the EM-37 system).

The 4150E and 4200E trends straddle s creek on either side
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of which unaltered andesite lavas or their yellow and red

clay weathering products were exposed. Brick red clays in

this area are manganese stained and are similar to

occurrences at Hellyer and Mt Charter. There is not yet

enough evidence to tell if this type of 'alteration- is

diagnostic of ore mineralisation. The 4200E trend clips

the eastern limit of the costean where yellow brown clays

after andersite are exposed.

Geochemistry: Costeans were channel sampled at 5m

intervals and samples analysed for Cu, Pb, Zn, As, As, Ba.

Slightly anomalous Pb and Zn values were obtained from the

5700N costean between 4100E and 4230E. A weak zinc

anomaly occurred between 4150E and4230E (staddling the

UTEM conductor) in the 5800N costean.

Conclusions and Recommendations: Costeaning has not

improved the exploration potential of this zone. However,

it has not been entirely effective because of the

coincidence of the 5800N/4175E UTEM anomaly with a creek.

Since the UTEM anomalies are interpreted to have a shallow

source a further attempt will be made to expose the cause

by costeaning on 5600N from 4l00E to 4250E. If the

results are inconclusive, consideration will be given to

testing the zone by drilling becsuse of the high

conductance indicated by the 5800N/4175E anomaly.

I
I

•

'" '" '" '"
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I
2.ii(c) ZONE G3

Previous Work:

I
I

The G3 anomaly area (Plate HT48) has been covered with

I.P., soil geochemistry and 1:2500 scale mapping. I.P.

contours indicate a strong trend north east from G3 to

I
zone E. This is supported by the occurrence of pyritic

dacites in exposures on the Que River Mine access road at

7250N/3700E. The immediate area of the G3 anomaly is

I
swampy, but further to the south west along the I.P. trend

dacites and pyritic andesites are mapped between

I
6800N/3500E and 6400N/3200E. Soil geochemistry is not

anomalous in the area of G3, but swampy conditions may

have made sampling ineffective.

I
Current Exploration

Geophysics : The UTEM anomaly is a single line feature

I
I

indicating high conductivity but may be noise affected.

An attempt was made to reproduce the anomaly by running

the Max-Min E.M. system along the nearby acess road.

I
I

Results are shown in Plate HT49 on the position of the

traverse line in Plate HT48. There is no anomalous

response.

area has shown a connection with Zone E and further work

downgraded because it could not be reproduced with the

will be directed towards proving this as a continuous zone

Conclusions, Recommendations: The G3 anomaly itself is

Re-assessment of the I.P. data in theMax-Min system.

•• of pyritic alteration.

'.
• * * * * *

•
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RE-EVALUATION OF THE Mr CHAIl7ER PROSPECr AlIID DRILLDIG PROPOSAL

(i) Previous Exploration:

Up to 1976 the routine progress of exploration by Cominco had

located the barite outcrops and workings on Mt Charter and

outlined a strong Pb soil geochemical anomaly with a semi­

coincident I.P. response (Plate HT48, 42). Strongly

pyrite/quartz/sericite altered volcanics, similar to those

hosting mineralization at Que River, were recognised. Two

holes, MC-l and MC-2, were drilled in February 1976 to test

this area (Plate HT39). Because of the emphasis placed on I.P.

as a direct indicator of massive sulphide mineralization, the

holes were targeted principally on the I.P. anomaly. Both

holes intersected silicified and sericitized volcanics which

contained veinlets and disseminations of pyrite, galena,

sphalerite and barite.

In preparation for further drilling, costeans were excavated in

1978 which for the first time indicated the extent of the

bari te horizon.

From the earliest mapping in the area, a south easterly offset

in the andesite/dacite contact had been recognised (Plate HT45,

Plate HT47c). Both faulting and folding were suggested as

explanations (Skey and Webster June 1976). At the time of

drilling of the third hole at Mt Charter (MC-3, June 1978), the

fault explanation was favoured on the evidence that :-

(a) No barite rich rocks were known grid south of the MC-2

area (4600N).
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(b) Some of the barite was of a massive crystalline form which

suggested a fault association.

A stratigraphy with an overall grid SSE trend and a 550 - 650

westerly dip was assumed, offset by the proposed S.E. striking

fault.

MC-3 was collared to test the prospect at depth below the

levels reached in MC-l and MC-2. The hole was collared in

andesite and at 28.0m passed into altered lithologies similar

to those in MC-l and MC-2. Correlation of this contact with

its surface exposure confirmed a 550 -600 westerly dip. No

massive sulphides were intersected but the prospect was

recognised as worthy of further deeper drilling (Young, 1979)

3.ii Current Exploration and Re-evaluation

The exploration potential of the Mt Charter prospect was re-

assessed following a trenching programme in late 1983. The

object of the programme was to determine the structure of the

area for planning of further drilling. Costeans were dug

on 4400N, 4500N and 4550N (Plate HT39). Other costeans on

plate HT39 were excavated in 1978. The costeans were surveyed,

mapped at 1:250 scale and sampled at 5 metre intervals (Plates

HT37am HT37b, HT37c, HT37d). Petrological reports on samples

from the costeans are included as Appendix 4.

3.ii(a) Geology of the Mt Charter Costeans and Re­
interpretation of Mt Charter Geology

Footwall Alteration Zone

The trench on 4500N exposed a contact at 45l5E between
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unaltered to weakly altered andesitic volcanics and

porphyritic dacite. The same contact is exposed in the

4550N costean at 4490E. The term 'Dacite' is retained

although the rocks have been described by Fander as

prophyritic trachytes (Appendix 6). These rocks are only

weakly sericitised and silicified (feldspar are still

visible in thin section) and contain no visible pyrite,

base metal sulphides or barite. The same rocks are

interpreted to have been intersected in MC-l, MC:2, Mc-3,

but now strongly pyritized, silicified and sericitised and

containing disseminated Pb/Zn sulphides and barite. The

4500N and 4550N costean exposures limit the strike extent

of this type of alteration to the south-east. This is

supported by the closure of the I.P. contours in this

direction (Plate HT42). The I.P. contours also close in a

north westerly direction, and this is interpreted to mark

the limit of alteration there, where there is less

geological information.

Because of the style and composition of the alteration,

and its position adjacent to a barite horizon, it is now

interpreted to be a zone of footwall alteration in a

volcanogenic system, analogous to the keiko zone of the

Kuroko Deposits. Although predominantly chalco­

pyrite/pyrite rich, examples of galena/sphalerite/barite

rich keiko zones are reported (e.g. Uwamuki No. 2 orebody,

Kosaka Mine). From the author's reading of previous

exploration on the Mt Charter prospect, it seems as if
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this zone was the main target and was expected to grade

laterally into massive Kuroko ore. The current

interpretation is that it is a zone of alteration, foot­

wall to possible kuroko ore.

Barite Horizon :

Costeaning in 1978 had exposed barite occurrences between

MC-2 and MC-3. Around 4650N/4280B, the barite contains

primary limonite banding after pyrite. From there towards

MC-2 and east of MC-2 on 4600N it is massive and coarsely

crystalline with patches of limonite. The 1983 4550B

costean exposed more barite between 4335E and 4365B. Here

there are occasional pods of barite but the predominant

form is as barite porphyroblasts in a quartz sericite

matrix. In the current geological interpretation these

barite occurrences are correlated to form one stratigrahic

unit, the 'barite horizon (Plate HT39). No barite

occurrences have been mapped outside the area shown on

Plate HT39, which is also the strike extent of the I.P.

anomaly.

The form of the barite horizon as exposed by costeaning

suggests a folded unit plunging to grid ssw. This

conforms with the regional dip of 600 to the grid SW and

with the plunge of possible minor folds in bedded barite

at 4650N/4280E (Plate HT39). However, the main evidence

for folding is the outcrop pattern exposed by trenching.
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The facing in this area is interpreted to be to the SW

giving the barite horizon a stratigraphic hangingwall

position in relation to the alteration and mineralization

in MC-l, 2, 3. Barite/Pb/Zn ore bodies are characteristic

of the hangingwall position at Rosebery, Que River and

Hellyer. In each of these deposits the barite ore bodies

are within a few tens of metres stratigraphically above

kuroko ore, although they are much less extensive

laterally than the kuroko ore.

3.ii(b) Mt Charter Costeans, Geochemistry

All recent costeans as Mt Charter were channel sample~ at

5m intervals and samples were analysed for Cu, Pb, Zn, Ag,

As, Ba. Complete results are included on 1:250 costean

plans. A summary of these and other geochemical results

from Mt Charter is presented on Plate HT40.

A zone anomalous in all elements except copper was

outlined between 4330E and 4460E in the 4550N costean.

Peak values of 28.7% Ba, 4650 ppm As, 49 ppm Ag, and 2000

ppm Pb are extremely anomalous for rock chip samples on the

Hatfield licence. A peak value of 250 ppm for Zn is only

very weakly anomalous. The very high Ba values in this

zone support the interpretation of a barite stratigraphie

horizon continuing through this area. The anomalous

geochemistry will be the target of proposed drill hole MC-

p-2.
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Costeans at 4500N/4100E and 4400N/4200E were dug to expose

the source of Pb soil anomalies. They were found to be

due to aggregates of galena and sphalerite associated with

quartz carbonate veining. A full discussion of the

interpretation of this type of mineralization is given in

sections 4.

3.ii(c) Mt Charter Geophysics

The Mt Charter area was covered by dipole-dipole I.P.

during the mid 1970's, and by UTEM in 1979.

As mentioned previously, the form of the I.P. contours is

an important piece of evidence for the restriction of a

zone of footwall style alteration to the immediate area of

the barite horizon. The I.P. is responding mainly to

pyritization, an essential part of this type of

alteration. Geological mapping has also indicated the

restricted extent of this zone of pyritization.

The 1979 UTEM survey located two anomalous trends, 13 and

14, in the Mt Charter area (Plate HT45). If the current

strike direction around Mt Charter is accepted, then the

interpretation of these anomalies becomes suspect as the

traverse lines are oblique to strike. Plate HT42 is meant

to shows that line to line correlation of the anomalies

could be made parallel to strike, but because of the

traverse line angle, detailed interpretation cannot be

made.
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3.iii Mt Charter Drilling Proposal

The re-assessment of the Mt Charter prospect has produced an

interpretation which fits the geology to a model of the

volcanogenic massive sulphide deposit type. Footwall and

hangingwall stratigraphy have been identified, but the

principal economic target, the massive Pb/Zn kuroko ore has not

been encountered in drilling or trenching. The interpetation

defines the stratigraphic position for this target to be at

depth between the footwall alteration zone and the barite

horizon. This position has been effectively tested to a depth

of only 30m by MC-2 and MC-3. Three x 300m drill holes have

been proposed and approved to test this zone at approximately

175m below surface (Plates HT39, HT41), assuming a 65 degree

fold plunge and a general grid SE strike.

MC-P-l will test beneath the thickest part of the barite

horizon roughly in the centre of the system. MC-P-2 will test

beneath the barite horizon further east where strongly

anomalous Pb, Ag, As and Ba geochemistry was encountered in the

costean on 4550N (Plate HT48). MC-P-3 will test the

prospective stratigraphy along strike to the north-west below a

Pb soil geochemistry anomaly but without barite. MC-P-3 will

also pass through a zone of Pb soil geochemistry in unaltered

andesites. The mineralization causing this anomaly may be a

hangingwall base metal expression of the Mt Charter

mineralizing system, and it is hoped that information from MC­

P-3 will support this idea.
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All holes will be logged with down hole EM. The drilling

strategy is to test along strike at a constant RL by drilling,

backed up by EM to test up and down dip and the strike

intervals between holes.

I~
~

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

* * * * *



I '0

r':>

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

4.

210037
24.

COSTEAIIDlG OF Pb/Zn SOIL ANOMALIES U THE Mr CIWl1'EIl AREA

A zone of Pb/Zn soil geochemical anomalies occur in a belt from

south-west to the north-west of Mt Charter (Plate HAT45). These

anomalies were outlined by Cominco/Aberfoyle sampling in the mid­

1970's. During the late 1983 to early 1984. costeans to investigate

these anomalies were dug on 3900N centred on 4100E. 4000N/4100E.

4400N/4200E. 4500N/4100Em 4800N/3800E. 5400N/3600E (Plate HAT45).

All costeans were surveyed. channel sampled and mapped at 1:250

scale (Plates HT 37a - HT 37d. HT37f.HT37g). Petrological

descriptions of rocks from these costeans are included as part of

Appendix 6.

All costeans are wholly in andesite lavas except for those on 4800N

and 5400N which expose contacts with the shale of the Que River

beds. The legend on Plate HT37a which applies to plates (HT37a­

37g) is self explanatory. The main exposure within andesites is of

yellow brown clays and brick red manganese stained clays containing

green saprolitic remnants of andesite. This association and

experience elsewhere on the 1iccence suggests that the clays are

after andesi teo

Pb/Zn soil geochemistry was confirmed by channel sampling in each

costean. Note that in all costeans except the 4500N/4100E which

contains some limonitic gossan. there are no anomalies in Ba and

As. This contrasts with the high Ba and As values from strongly

Qtz/Ser/Py altered rocks in the Mt Charter 4500N and 4550N costeans.

There is no obvious relationship between clay type and geochemistry.



In Appendix 9 analyses for Pb, Zn, Ba and Ag from all of the 1983­

1984 costeans are presented as frequency histograms.
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The source of the anomalies in the 3900N/4100E and 4400N/4200E

costean where fresh outcrops occur, was proven to be aggregates of

galena and sphalerite in irregular patches and vein1ets of

quartz/carbonate in unaltered andesite. Occasionally pyrite and

chalcopyrite occur in the same way. Float boulders indicate the

same source for the 5200N and 4000N/4100E costeans, and it is also

assumed for the 4800N/3800E costean, although mineralized float or

outcrop was not found. Such mineralized float boulders were found

at the 4500N/4100E costean, but the occurrence of Ba and As

anomalies here indicate a second source of anomalous geochemistry.

This area will be partly tested by MC-P-3 (see section 3(iii).
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5. EXPLOIlArIOI!I COMl'LE'rED AI!ID DRILLIIIG P1lDPOSAL FOR THE S.W.
Kr CHARTER llTEii!SOIL GEOCBEIIICAL AIIOIlALY

The February, 1984 UTEM survey (Plate HAT45) detected a series of

anomalies, J1-J3, straddling the SW Mt Charter Pb/Zn soil anomaly.

A report on this survey is included as Appendix 2. Because of the

encouraging coincidence of the geophysical and geochemical anomalies

a decision was made to drill, and a further UTEM survey was

completed in May 1984 to detail the anomaly. A full report on this

survey has not yet been received, but according to Aberfoyle

Geophysicist Tom Eadie the detailed survey does not substantially

alter the interpretation.

Initially it was thought that the J 1 response was along the

volcanic/shale contact but detailed mapping (not included in this

report) showed this not to be the case, as it lies wholly within the

volcanics. The J I trend is a weak response, and the main

exploration interest is in the J 3 anomaly.

The J3 anomaly is interpretated to be a weak conductor extending

from 3600N to 4000N, dipping west at 400 -500 and thinning upwards

from a point 75m vertically below surface (Plates BT 53, HT 54).

The only surface dip measurement obtained was one of 75 0 W obtained

in the sediments on 4000N. No structural measurements are possible

in the volcanics. If the J 3 anomaly is a response to a massive

Pb/Zn zone, then it becomes difficult to fit its interpreted dip

into the local structure, as there is no surface or I.P. indication

of a pyritised footwall alteration zone within a reasonable distance

to the east. However, for planning of drill holes the interpreted

dip is accepted.
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To test the UTEM anomaly, 2 holes are planned on 4000N and 3800N to

hit the target at 100m verticaly below 8urfce, and drilling from W

to E. (Plate HT54) Both holes will be logged with down hole EM.
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Each OClO3uctor has been labelle:i on the maps. '!he OClO3uc:torS are

then discusse:i with reference to their EM ard IP characteristics in

Jlppendix I 'ilhere the main interpretational details are given. A

classification system based on the recc:rmended rrethod of follON' up

sumarizes the Appendix •

'1he 1983 ard the 1979 t1l'FM data has OCM been interpreted ard all of

the OClO3uctors axes have been marke:i on the 1:10,11lOO map ard the

apprcpriatel:2,500 maps. Along with the fOSition of the axes, an

estimation of the depth to the top of the body is include:i on the

map; ard the nUllber of the latest channel affected by the ClClRiuc:tor.

several of the zones require nore. discussion than was include:i in
Jlppendix I. ~e detaile:i interpretation ard recx:mnendations for

these zones follON' belON'.

I~t-..~

1
1
1
·1 INlKlOOCl'ICN

1
1
1
1
1

•

1
1
1
1
1
1
1
1
1
1

REPORr CN THE MAa<INl'OSH HATFIEW

tJrEM SURVEY' AND A REVIliW OF THE I.P.

210045
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crASS1F1CATION I

zone 13 Mt O1arter

'!he best part of both the IP and the EM of this zone has been

drilled and explained by earlier holes that enoountered nostly

pyrite with sane low values of Zn and Pb. A deeper rich zone that

is shielded fran the EM by the shallow zone is a possibility.

HJir.'ever there is no geophysical indication of this.

CtASSIFlCATION III

Zone -E- N J\noebaN - Ananaly

Closer spaced; better quality EM data is necessary on this ananaly

before it can be interpreted properly. '!be follow up grid has

already been cut in preparation for further w::lrk, probably with the

EM 37 unit.

zone-G2

'!he major part of G2 awarently coincides with a 1a1a<ln fault 'thich

CCA.l1d explain the ananaly; ()l close analysis of the geology of the

southern; better part of the :rone; it was obIrious that this area

corresponds with the shale contact. '!berefore this zone sh:luld be

re-classified as type IV; to further gOO!hysics is necessary; bUt

a oc:mplete understanding of the geology is required.

ZClneG3

This zone is possibly quite highly conductive bUt the data can not

be trusted because it is so noisy. A small three line grid at 100

metre spacing covered with horizontal loop EM (Max Min) will

resolve this problem. This grid has already been cut in

preparation for the w::lrk.



t~"

I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I
I

•

210047

ZOne Il

As with the other wnes; closer spaced EM data is necessary on this

COTq;llicated ananaly before it can be interpreted properly. 'l11e

follCM up grid has already been cut in preparation for a detailed

EM 37 survey.

ZOlle·Jl

'the 1979 Ul'EM loop was not in a very good position to get

interpretable data fran this rona. In spite of the fact that the

ananaly is probably caused by shale; the ocmplexity of the response

suggests that it merits lrore definition at closer line spacing

with either Ul'EM or the EM 37.

ctASSIFlCATION IV

'these =nes have all been fairly well defined by the Ul'EM survey;

and are lroStly high amplitooe; quickly decaying ananalies; this

suggests large; shallCM; poorly con:luctive bodies. EbNeVer they

are all suspected to be caused by the contact of shale with the

volcanics except for D2 ~ S:::tne of them nay warrant drilling after a

close geological inspection is COTq;lleted.

aASSIFlCATION ·V

'the definition of the classification in 1\ppeOOix I is an adequate

explanation in all cases.
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CXlN::LUSIONS

'Ihe Ul'EM response of the ().le River ore deposit Io0.S sharper and

stronger than anything seen during the 1983 survey. '!he lellyer

response Io0.S alm:>st as strong as that at ().le River but the greater

depth to the Hellyer deposit and the greater interference fran the

surrouming rock units (shale and nuch pyrite) made it JWCh IlDre

difficult to interpret. None of the other responses on the grid

appear to be as strong as ().le River or Hellyer; although in sane

cases (E; G3; m; J2) it is difficult to say this with oonfidence

because of the J.XlOr quality of the Ul'EM results.

Based on the characteristics of the Ul'EM data alone (strength and

size of ananaly) the following priority list IoOUld be given to the

zones:-

1) Il

2) E

3) J2 (s'h8.1e)

After this ocme all of the other oones fran Classifications III and

IV.

'Ihe test w:>rk on zones E and Il that will be done in the near

future with the EM 37 unit (another large loop time danain system;

slighUy different fran tJrEM) will sl'la.I \\obether this unit is

better; similar or worse than the Ul'EM system for this particular

envirooment~ It will definitely be rrore sensitive to poor

con1uctors than tJrEM; but it might then cause the same problem as

IP in not being able to differentiate beb.leen barren pyrite and

base metal sulPhides.
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<:nee the relative effectiveness of tm;M and EM 37 has been

detennined; the rest of the prospective area around ().le River

should be covered by the more appropriate system.

Another aspect of the follow up of all of the ancmalies of interest

that has not yet been mentioned is magnetics. In this environment;

magnetics should be considered to be an integral part of a

geologiCal inspection of an area because of its usefulness as a

mapping tool. \'bare possible; zones of interest should be covered

with magnetics at a 100 metres (or 5" m) line spacing and a station

interval of 1" metres. In time the II.bole of the ().le River area

should be covered with magnetics.
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CLASSIFICATIQi OF TIlE VlIRIOOS l\IDIl\LIES

I zones that have been drllled, are being drilled or already
have drill hole locations planned for them - I3.

There are 34 different ananalies described In the follCMing pages.
These can be divided lnto the five follCMing 'JUIUPs.

v zones of the lowest priority that should have a geological inspeCtion
ard a review of the geochemistry in the areal a line of soil geochem
over each zone should be CCXlSidered it there is no Old data -
I2 and I4.

." ..... .. .
.':'

IV zones that do not need any IfOre geophysics, but that need a
detalled geological inspection ard a review of the sol1 geochem1stxy
In the areal if necessuy drilling should be CCXlSidered if """,logical
l.(IfOtmAtion can not be obtained In any other way - F and J2.

II zones that should be drilled straight off.
I

III zones that need IfOre ~ics, a detailed """,logical
inspeCtion, a thoICU9h examination of the sol1 geochem1stxy
characteristics ard drilllng, if appropriate - E. G2. G3,
Il and Jl •
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ZONE LOOP MAP ,l£X:ATIal E.II. RESPalSE I.P. ASSX:IATIal a:MiENIS11: 25001

E 11 B 750011, 4000E weak, fairly ...ll-deflned Very large I.P. anomaly E.II. conductor is consistently on the
to response that appears to expecially on lines 7800II, ...stem eclqe of the I.P., this could

790011, 4025E plunqe to north: data 7900N, 800011, 810011, by only apparent due to different grid
is noisy 'because of (Line 750011 and 77DON not or it could be that one edge of the
nearby power line. oovered and L7400 & 760011 sulphide ZCXle is massive; in any case

not lnpressive.) it is clear that HAl did not hit the
best part of the ZCXle either along
strike or section: follow up by closer
spaoed EM lines and dr.ill.1.nq.

F 11 B 7500II, 3325E Very shatp (shallow) ..-Ie Partial I.P. coverage on Open in both directions: very close
to response, near end of L7600N only; substantial to int:expreted shale contact'but

790ON, 3575E line so anomaly is not anomaly suggested. anplitu:les of both EM and LP.
very ....ll-defined. response is less than those seen at

other shale contacts (zones A6, B, ell
follow up by a detailed geolOg'ical
inspection (drillin9 is necessary) and
a review of the geoc:hem.

lil 2 B 680ON, 4075£ Single line very ..-Ie weak diffuse chargeability COUld be a cultural feature; follow
_IYI its position ancmaly. up by a geolOg'ica1 inspection and a
near to the power line review of the geoc:hemJ
makes it suspicious.

G2 2, 11 B, e 620ON, 3475£ Data in this area is very Wide and good I.P. anomaly zone is open to south iIIld IP suggests
to noisy because of the associated with conductor that "Lt,continuesl nest of _ly

710011, 3875£ pIOXim1ty to power linesl on southem lines; no could' be related to a mapped fault
very long, ..-Ie correlation in central however southern end is very inter--
questionable anomalYI area; no I.P. ~ge esting and possibly quite <XI1plicated;
there is only a hint of to north. the noisY data (because of power lines
a conductor on each line. and the wide line spacin9 (20()n) make

a proper interpretation lnpossiblel
possible a fault extension of zone £1
rore detailed EM data necessary on
south end.

.....



7JJtlE LOOP
HAP LOCATIQI ,E.M. RESI'QlSEr1:25001 I.P. ASOOCIATIQI lX»1mI'S

Il 1979 C 520ON, 4375E Oc::q>l1cated tone of A weak I.P. _ly co- srould be detaillOd with fUrther EM
lIl'EM to nultiple concb:tors, :l.ncides with the EM except toodc ..t 100 metre l1ne spac1nq;

580ON. 'l.4200E ..nJ.eh ..... moderately 900d that it seems to get weaker since the _ly is open to the north
..t two loca'ticns, 560ON, to the north instead of ooverage should be extended in that
4225E and 5800N, 4175£; st:<ooger as the EM indicatE direction.
11ne to 11ne correl..tion the older IP date suggests
is bposs1ble without that tone Il is the .....t-
closer spaced lines. ern, DDSt ocnduct1ve edge

of a broad IP zone.

12 1979 C, D 5400N. 4600E Response hom! to inter- A resistivity low cor<es- PICbably represents a geological
lIl'EM to pret because it is so far ponds with the EM tut contact; follOll up b}l Ii geological

3 5800N, 4625£ frem the 1979 loop and toe little or no c:hargeabUit:y inspect1.on and a review of the
close to loop 31 it is _ly. geoc:hem. .
clear that it is a weak
response•

I3 1979 C 440ON, 4325£ Weak tut well-defined Very good IP _ly Assumlnq that the geological dip is
lIl'EM to response particularly on closely associated with near vertical or to the west, and that

480ON, 4400£ line 440ON. EM. the UTEM qrid is pteperly tied in to
the drill holes, then this ananaly has
been drilled by Holes IC1 and M:2 and
has been proven to be caused by Mite

_ no further ..oJ:!< 18 Wil.rranted unless it
is still of qreat geological interest I
if this is so, detailed EM Should be
c:arr1ed out on 100 rn line spo.c:1nq.

14 1979 C 4600N, 4075£ Weak, quest1Clnable O:>1nc1dent weak I.P. FallOll up by a geological inspec:tion
lIl'EM to anatlaly. anatlaly on line 4600N tut and a review of the q.achern. I

480ON, 4125£ not 480ON.

"
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~ LOOP
MAP LOCATION E.M. RESPC.'NSE I.P. ASSCX:IATION11 :25001 a:M1ENI'S

Jl 1979 C 420ON. 397SE Broad, m::derately con- I.P. Sll99"sts that it Open to south? l'Oss1bly another shale
l11»t ductille :zane that appears s1nply maries the eastern ccnductor? FollOW up by II'Ore 91

to be ~. to the south. edge of the shale . (Max Min?), geological inspection and
pac:kage. a review of the geochem.

J2 1979 C 4200N, 377SE Moderate stmngth btOAd It) I.P. coverage. Open to Southl 1leJ:Y si!n1lar to all
l11»t to ananaly that 15 poorly of the other shale 1'espQnses; follow

4800N, 377SE clef1ned beeause of its up by a detailed geological
position close to, and inspection (drilling' if necessary) and
beneath the locp. a review of the geochem.

G3 11 B 7l00N, 3S7SE A IIeJ:Y geed single l1ne No I.P. coverage. FollOW up by II'Ore detailed Ell /Max
ccnductor if the 1IeJ:Y, Min?). geological inspection and a
IIeJ:Y n:>1sy data 15 to review of gecchem.
be trusted.

­.'
'~'.'

. ." ..

. .. '~.'.'
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APPmIDIX II

REPORT ON '!HE UTEM SURVEll SOO'lH OF M1'. CHARTER
AND REXnlMENDATIONS FOR FUImIER IDRK

E T FADIE
(abridged)
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REroRT ON 'lllE UTEM SURVEY' 00U'l1i OF MT. CHARl'ER AND RJ<X:XMIDIDATIOOS

FUR FUR'nlm W)R!<

. INTROOOcrrOO

During t:re first two \'leeks of Eebruary 1984, twanty kilClletres of

U'lD1 \/ere collected to. cover t:re pros~ctive Mt. Reid Volcanics sooth

of Mt. Charter. Three distinct but \/eakly c:::orductive trends \/ere

loc:::ated, two of which ccu:relate very closely with t:re mapped shale

volcanicccntact. The thUd trem falls within t:re volcanics, in an

area'of ananalQ1S base netal ~cchemistry.

In cdiition to t:rese distinct trends, there is Cl'le area of slightlY

anaralQ1S comuctivity that can be traced down fran the 1983 survey.

There are also several isolated an:xnalJes that are not Clearly

UOOerstcxn •

The ccn:iuctcu:s have been divided into three separate ZCl'leS, two of

which cOntinue down fran tl'e previous UTEM work (H am J) •

The interpretation is sUlllt1arized in Table 1. Zone J3 alCl'le requires

further discussion.

All UTEM ananalies fran past am present surveys are shown on Plate

MAC 77.

Ananaly eastings zooe J1, J3

4000 N 4225E: 4325E

3800 N 4325E

3600 E 4375E

210055
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ZCNE J3

A schematic representation of the interpretation is shown in Figure

1. '!he resJ.XXlSe must be described as weak because it dies off by

01annel 7 (200 microseooods). 'Ibis is very similar to the best part

of the Dl ancmaly Iobich returned 13 - 15 metres of up to 5l!lt pyrite

in drilling. 'Ibis anount of coOOuctive su1phides sh:>uld be expected

in zone J3•

'lhe shape of the ananaly suggest a noderate dip to the Io'est. '!he

depth interpretation causes sane ambiguity. Usit~ the shape of the

ananaly for the interpretation; a depth of 53 - 100 metres is

indicated: H:JweVer; an estimate based on the amplitude indicates a

depth of less tllan 25 metres. c:ne possible explanation is that the

conductivity decreases towards the surface; either by a decrease in

thickness or su1phide percentage:

'lhis interpretation partially explains boo other apparently

surprising observations. 'lhe first is that there is no obvious

source of the ancmaly in the oosteans: '!he seoood is that there is

no P:F:E: ananaly in the IP data (frequency dcInain; l!l.3 - 3 hz; 53

metres dipole; n .. 1 to 4). '!hese two observations lend sUWOrt to

the nodel that there is very little su1phide close to surface.

Because of interpretation of variation in the corv1uctors thickness;

two drill holes are proposed to test the target: '!he first is meant

to intersect the body at a ltOderate depth to test the interpretation:

If the results are at all positive; a secorrl hole should be drilled

to test the body at a greater depth.

'lhere is one other point that must be mentioned with regard to zone

J3. 'l1lere appears to be a very small, shallOW', coOOuctive body at

approximately 432l!lE t-sm) on Line 400l!lN. 'Ibis cou1d be just noise or

a cu1tural effect; but it also could be caused by a feature (p:ld of

massive su1phides?) that could be of geological interest.
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CXN:UISIONS and ~TIONS
--- -----

The Ul'EM survey has picked up several features that require

geological and geochemical follOlN' up. Of these, only zone J3 can be

oonsidered a high priority target, 'l'NO drill hole locations have

been re<Xlt'IJl1er¥lwl the first at 4225E on Line 300mr and the seo::>OO. at

4125E on Line 300mr, Both should be drilled towards the east at

about 45
0 (see Figure 1).

several other zones within the volcanics have not yet been covered

with Ul'EM. 'lhese are sbolon on plate MI\C 00; All of the volcanics

should be covered with Ul'EM at the first opportunity.
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J1 1979 H 32001'1, 442S£ tuestionable IX> reason- GoocI correlation especially Probably caused by shales. Geological
l1lDl, IX> ably streng (IA20ON) to north. inspect1cr. necessary.

fnm U 42001'1, 397S£ conductor.
last
report ..

J.! 14 H 36000, 4375£ l\\!ak IX> ....ll-defined CcndlJCtivity, but no cm-xelates well with a geochem ananaly
IX> concluctorl m:>re discus- charqeability ancmaly aI ard is ri¢lt in an area of exttelle

40000, 4225£ sial in text. all lines. qeological interest. Drillinq will be
nec:essuy.
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4000E

LINE 4000 N
?

4100E 4200E
7

4300E
?

.... ,..

7
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•

PROPOSED

? DOH 2

7

LINE 3800 N

4000E

ANDESITE

4000 E

LINE 3600 N

4000 E
7

L.INE "3400 W t;;;;;:~~:;;~;:;:;:';;;;~;':;:;':;:~:;::~=====~~==:::::l

FIGURE 1: INTERPRETATION OF ZONE J1 AND J3 WITH PROPOSED DRILL HOLES

SCALE 1 : 2500

5cm Prepared by ETE
Drawn by lum
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APPENDIX III

RESULTS OF '!HE 007 SURVEY AT ZONE E AND ZONE I1
HATFIELD LICENCE, 'mSMANIA

E T EADIE
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'1be objectives of the surveys were as follc7.ls:

210061

~t.

15"00....

"'"'1
1&
,"'
to
Itl

Originally, it had been expected that EM37 IoooOUld be Jiore sensitive to

IHeak conductors than urEM. '1be cxxrq;arison between the EM37 an:i the urEM

results sb::lwed clearly that EM37 has ro nore high frequency content than

urEM an:i is therefore ro nore suitable than urEM exploring for very IHeak

conductors (time constant of 100-200 microseoords). In fact; a close

study of the host rock response indicates that t1l'EM has nore high

frequency content than the EM37: '!his is in spite of the fact that

theoretically an iJtp.Jlse response system (EM37) should have nore high

frequency information than Ul'EM. '!he reason for this ambiguity has to do

with the engineering problems of building a true iJtp.Jlse response system:

'!he results confion that Zone E is a long continuous conductor but sb::lwed

Zone Il to be a discontinuous an:i therefore less interesting feature:

lSi Hf:.f:-: L

l:~V~;'f'ht .

1) to detail poorly definei but interesting urEM ancmalies, Zones E

an:i Il (see Plate Mll.C77). Line sp;!.cing was reduced frOll 200 metres

for the urEM to 100 metres for the EM 37 an:i station sp;!.cing was
reduced fran 50 to 25 metres.

2) to test the effectiveness of the EM37 system relative to the urEM

system for recognising an:i outlining bodies that are only weakly

(but ananalously) conductive. I

In December 1983, tloo<:) sep;!.rate EM37 surveys were performed on the

Hatfield Licence.

RESULTS OF THE EM37 SURVEY AT ZOOE E J\NI) ZOOE n; Hl\.TFIELD LICEN::E,

TASM."lNIA

•;'.
••••••••
I

••••••••••
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ZCI!lE E

zone E is a pyrite rich body just over a ldlanetre west of the Ole River

Mine.

'Ihe l1l'EM data for zone E (Lines 75liWN - 7900N at 200 netre line spacing)

are sbown in Figures 1-3. '!he anctra.ly of interest is centred at about

4000E; the response is affected down to at least channel 7 (200

mic!iOseconds). '!he body beoomes llOre coOOuctive (to channel 6; 400

microseconds) and deeper to the north.

'Ihe &137 data (Lines 75liWN - BlliWN at 100 netre line spacing) are slo.n

in Figures 4 - 1". '!he same ancxraly is seen on all lines that Ul'EM

detected it. en llOSt lines the anctraly appears to continue until channel

5 wch is about 200 microsecooos. 'Ihis agrees very 1rIell with the Ul'EM:

Iklth sets of data are affected detrimentally by a po.Ier line inmedi.ately

to the east of the measured section.

'!he conclusion of this test is that both Ul'EM and &137 can easily define

Ioleak oooouctors with a tine oonstant of 100-200 microseconds, as Ion; as

care is taken with the &137 to measure the earliest p:>ssible tine (40

micrcsecoms instead of the usual 00 microsecoOOs). Because this

coOOuctance is significantly less than the known ore dep:>sits in the

vicinity (both Hellyer and ().le River have a tine oonstant of aboUt l~

microsecorxls); it is safe to say that both l1l'EM and &137 are effective

tools in searching for this type of mineralisation.

Logistical input must then be applied to decide well is llOre effective.

In the difficult terrain in N:>rth1rlest Tasmania; equipnent portability is

important. For the following reasons, I believe that urEM is rrore

suitable for INOrk in the areas with poor access and bad 1rIeather, all

other things being equal.
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1) the Ul'tM transmitter gear can be bac1qlacked and the EM37 can rot.

2) Ul'EN transmitter loops are much easier to layout because of the

thinner wire

3) the urEN receiver system _ighs less than half as much as that for

EM37 and,

4) the urEN equipoont is rrore Iiolaterproof.

several other rrore subtle pieces of infonnation can be obtained £rem this

o::rrparisal of the tw:> systems. It has been sl'own above that both systems

have sufficient high frequency infonnation to detect Zone E; a oonduetor

with a time constant of about 100-200 microseoonds. H::Jwever, a study of

the mst rock response of the tw:> systems indicates that urEN actually

has rrore high frequency oontent than EM37; 'lbis is shown by the fact

that three of the Ul'EM channels cross over (channels 10; 9 and 8 ,;. 25; SCiI

and 100 microseoonds) and go negative due to host rock effects ..mile none

of the EN 37 channels cross over (oc:rnpare Line 79OON). At first glance

this is surprising since EM37 has several channels measuring as early as

these times.

'!be problem is that with the EM37; because of engineering problems, the

current in the loop does rot turn off instantaneously. Instead there is

a turn-off ramp ..mich takes;' in our case; about 300 microseoonds; 'lbis

necessary departure fran a perfect inp,tlse response system eliminates

much of the very high frequency infonnation because there are ro

measurarents taken during the ramp time. WEN's measuring times are £rem

the instant of turn-off; thereby getting the maxirnun anount of high

frequency infonnation available to it.

Aoother detail of the oc:rnparison that is w:>rth mentioning is the

interpretability of the respective sets of data. I find it very si.nple;

just by using the vertical cx:mponent infonnation to locate very

accurately the axis of the response with the Ul'tM data. I can rot do it

so Io'ell with the EM3? vertical cx:mponent data in spite of the fact that

there is a closer station spacing. fb",oever, the Hx CXlilpexlent of the EM37

delineates the axis very Io'ell (Figures 11-17). I believe that this is
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due to the fact that the EM37 Hz data is not nomalized to the primary

field at the station, thereby ~sizing anything close to the loop and

subdueing information away fran the loop and causing an unnecessary

gradient across the line. 'Ibis type of presentation can be useful for

interpretation and is in fact used in urEM interpretation for sane cases

(see Figure 18), but in general, the axis of the response appears to be

nore easily picked in data nomalized to the primary field. Perhaps if

this normalization was routinely perforrtlOO on all EM37 data, the need for

ex>llecting Hx data on reconnaissance surveys ~d be eliminated.

'lhe flY data is ~rth a quick inspection in this caSe (figures 19-25);

Line 7500N shows a reverse crossover as is expected at the extreme +Y

(south) end of a conductor and Line 0000 N shows a nomal crossover;

representing the extreme -Y (north) end pf a conductor. 'lhere is very

little ananal.y on line 78l1l1iJN and 7991iJN; suggesting the conductor is

continoous in this area. Faulting, or sane other minor discontinuity is

suggested by the crossover responses on Lines 7600 N and 7700 N.

'Bhw~ 7bOQIV 4'....0 77ooN?
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ZCNE Il

ZOne Il is an area of ananalous oooouctivity about 1 kilanetre oorth of

l-lt. Olarter. several trenches Oller the :wne of interest have oot yet

explained the source of the ananaly. 'Ibis is surprising because the

causative body is interpreted to be very shallow.

Interpretation of the original 1979 Ul'EM data suggests that there is a

OCIllP~ex zone of multiple conductors fran about 5200N to 58OON, with the

best conductivities occurring on the oortherTlllDst tw:> lines. 'Ihe lines

....ere 200 metres apart arrl went only to 58OON. 'Ihe objective of the EM37

survey was to detail this OCIllPlex conductive :wne, arrl close it off to

the oorth. '!be urEM data is shcMn in Figures 26 to 28 arrl the Z

cc.mp:lnent EM37 data in Figures 29 - 34.

'!be EM37 data confinns the fact that this is a very OCIllPlex :wne arrl

slloNs that it is oot continuous - there is 00 ananaly on Line 57lil0N: It

also slloNs that the ancmaly lNeilkens to the oorth of Line 58OON, since the

ancmaly is barely detected on Line 59OON. '!be fact that the :wne is

discontinuous, plus the fact that it does oot continue to the oorth,

d<:7wngrade the zone. Another negative factor is that there is 00 PFE

ancmaly in the old IP data Oller the :wne, although there is a zone of low

restivity.

A trench CNer the best part of the ananaly on Line 5OO0N uncovered

arrlesites for its whole length except at the exact location of the

ancmaly \/ohere bedrock _s oot exp:>sed due to a creek. lhioubtable the

conductive material is also a zone of structural INeilkness (fault?) and

has beccme a creek channel. '!be only problem with the fault hypothesis

is that rone of the other faults on the property exhibit this degree of

conductivity.
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Experimental OJnsideX"ations

EM37 has srown itself to be approximately as effe<::tive as UfEM in

detecting weak conductors (time constant of 100 - 200 microsec0n3s)

in the OJe River envirOl1ll'/ellt, altho\.J9h logistically it is at a

significant disadvantage to Ul'EM in areas of poor access and bad

weather.

Both zones are foX" the nost part very shallow and can be fo11ooled

up quite effe<::tively by the present progranme of trenching, mapping

and geochemistry. 'Ihis may lead to drilling if there is any

encouragement.

ExploX"ation OJnsideX"ations

ZOne E has been srown to be a wakly con3uct.ive but oontinuous

body. except for sane minor dislocations over a stdke length of

about 600 metres. Ulne 11, although slightly noX"e con3uctive. has

been shown to be discontinuous over its strike length.
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LOCATION OF PE'ffiOIOOICAL SAMPLES
IN APPENDICES 5, 6, 7, 8
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LOCATION OF PETROLOGICAL SAMPLES 210102

I
SAMPLE NO PEG COSTEAN PlATE

I 270684 1 4550N/4400E 18
685 1 II II

I 686 16 II II

687 30 II II

688 30 II II

I 689 36 II II

690 42 II II

I 691 1 J4500N/4400E 17
692 51 II II

I 693' 55 " "
694 66-67 II II

I 695 71-72 II II

696 1 4500N/4100E 16

I
697 23 4000N/4100E 20
698 41-42 3900N/4100E 19
699 24-25 4400N/4200E 15

I 270885 5 Zone E/7700N 3

886 9 II II

I 887 23-24 II II

888 28 II II

I 889 28-29 II II

890 29 II II

891 29-30 II II

I 892 30 II II

893 34 II "
I 894 2 Zone I/5800N 7

895 10 II II

I 896 28-29 II "
897 33 II II

I 898 45 II II

899 54 II II

I
900 60 Zone E/7700N 3

901 77 Zone L!5700N 6
902 78 " II

I 903 93 II II

904 3-4 5400N/3600E 22

I 905 14 II II

906 34 II II

I
•
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270939

941

942

943

944

945

9146

947

948

949

950

951

963

964

965

?:10103

3-4 Zone E/7500N 2

17-18 " "
19 " "
21.8 " "
24.5 " "
24.5 " "
27 " "
24.3 " "
31 " "
32 " "
32 " "
46.5 " "
74 Zone B/7900N 4

75 " "
84 " "
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APPENDIX V

Petrological Report Cl1S 84/1/6 on sanples fran
4550N/4400E, 4500N/4400E, 4000N/4100E, 3900NI
4100E and 4400N/4200E costeans
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9th February, 198~
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A.M. Hespe

270684 - 270699

Petrology

5th January, 1984

Letter dated 12.12.1983

WORK REQUESTED:

SAMPLE NOS.:

SUBMITTED BY:

DATE RECEIVED:

YOUR REFERENCE:

REPORT CMS 84/1/6

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

Central Mineralogical Services
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Copy to:
The Chief Geologist
Aberfoyle Exploration Pty. Ltd.
144, Camberwel1 Road
HAWTHORN EAST / VIC. 3123

H.W. Fander, M. Sc.
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210106
REPORT CMS 84/1/6

Mt. Charter Samples, Nos. 270684 - 270699

Sixteen samples from the Mt. Charter area, near the Que River mine, were
received for petrological study; thin-sections were prepared of all the rocks,
and the offcuts were subjected to potash stain tests to aid identification
of fine K-silicate phases for classification and interpretation purposes.
The rocks are described in the accompanying table.

Sunmary

All the rocks are of igneous or inferred igneous origin, and include tuffs and
other volcanics which are too severe.ly altered for accurate classification.

The igneous rocks are all fine-grained, and range In composition from potash­
rich trachytes (684, 685, 695), through trachyandesites, andesites to oligoclase­
basalt (mugearite, 699); because of their fine grainsize and deuteric alteration,
not all minerals are clearly recognisable, and a rock may be classified as a
trachyte which may be more basic, i.e. andesitic. This is probably less
important than the recognition that all these rocks are genetically related
and form part of a series. Some are brecciated; this may be due to tectonism,
but is believed to have been either flow-brecciation or due to extrusion.

Rocks such as 692, 693 (and possibly 690) have relict features thought to
represent altered perlitic textures; they are most clearly displayed in 692 and
suggest a glassy origin and broadly "acid" composition.

The pyroclastic rocks include a transitional type, sample 686, classified as a
trachytic tuff-Iava •. and altered lithic tuff (694). and two schistose rocks
(687.688) which are believed to be sheared tuffs; one of these contains barite,
and both are conspicuously pyritic.

Virtually all the alteration seen in these rocks is either deuteric or low­
temperature hydrothermal. ex~ept for weathering and iron-staining as in 699 and
others - the iron-staining seems to be derived from the oxidation of sulphides,
pyrite In partiCUlar.

H.W. Fander, M. Sc.,



- -- - --- ------- --..~ck . , r e omp : ior - Ibr i IIi -- Mir---Is • , ')11101"· .. • " ,- - - -,- Porphyritic Trachyte. Scattered small sanidin Phenocrysts are Quartz veins with K-stain tcst strongly positive.
, phenocrysts, largely replaced by mosaic crudely orientate~, exidised sulphides. Absence of primary quartz and strong
S. quartz, in a microcrystalline groundmass of groundmass is faintly Younger goethite potassic composition signify tro1chyt.

.33 ) K-feldspar with sericite veinlets, patches. flow-banded. Fine- fracture-fillings. Green colour. i II i te- se ric i te
2"7,fJ·6aVo ('1'.s)4-f1~?'? oralned. leucoxen i sed primary 0 aques. (hydrothermal).

1- Porphyritic Trachyte. Feldspar phenocrysts Phenocrys ts up to Some unaltered pheno- Correlatable with 684. Quartz-ser i c i
; pseudomorphed by quartz and Fe-stained, brown 2-3 mm. Groundmass crystal feldspar replacement of phenocrysts is

sericite, in a groundmass of K-feldspar, uniform, with faint (sanidine). leucoxeh- hydrotherma I. Quartz veinlets are
sericite, sma 11 chlori te pseudomorphs after preferred orientation. ised opaques. Quartz younger, cutting altered phenocrysts

. ?amphibole. ;;:l7"'-6t1S Fine-orained. ve i nl ets.
)- Trachytic Tuff-Lava. Small ovoid, elongate Fragments have Chlorite pseudomorphs Fragments of one lava in a matrix
) and irregular fro1gments of alter~d trachyte pronounced "trachytic" after 7hornblende in of different composition. Fragments

set in un I form fine mass of a! tered ~ A<,.,..7. fabric. Matrix is fragments. leucoxene all of same origin, possibly still
trathyte or rhyol ite with quartz, feldspar faintly flow-ba~ded in matrix. plastic when incorporated in lava
sol inters. ;?~-6g~ also. matrix.

)- Pyritic Sericite Schist. Dominantly fine Good, fine schistosity A few quartz grains; Mineral assemblage, especially the
7 schistose illite-sericite, with scattered with mass extinction isolated apatite conspicuous leucoxene, strongly

pyrite crystals and skeletal leucoxene of large sections of crystals. Thin vein- suggests igneous, volcanic origin,
grains after oxide opaques. rock. Uniform, lets with traces of possibly trachytic/intermediate tuff

.27# -687 fine-grained. bari teo
l- Baritic,Pyritic Sericite Schist. Sma 11 Fine schistose fabric Ultrafine leucoxene Paler colour of some zones is due
; quartz-sericite lenses in fibrous sericite and relict fragmental throughout. Possible to bleaching of 7carbonaceous

matrix, with scattered barite porphyroblasts textures. Barite is traces of carbonaceous pigment by oxidation of pyrite
and pyrite crystals with fibrous quartz post-schistosity. pigment. (producing H2SO4), Probable sheared
frinoes. ::"7o-~8'1

~

tuff.
J- Trachyte(?)-Breccia. Many small fragments of Brecciation appears Thin quartz-chlorite Be I ieved to be trachyte or trachy·
:JJ~ ~lt~ed trachyte or trachyandesite, rimmed to be governed by veinlets. Small shreds andesite with well-developed perliti

wit~lorjte and cemented by fine quartz; "crackle" or perlitic of IIn-ep ido te. fabric, which provided access to
a few small plagioclase phenocrysts. fabric. Trachytic pervasive quartz-chlorite

,;no-tS• ., teKture. oenetrat ion.
J- Sheared. Altered Volcanic. Scattered, Semi-schistose fabric, Scattered fine pyrite Exact nature and composition of
J sericitised feldspar crystals, in a fine, may be partly due to crystals. Veinlets of original rock not known, because

poorly-defined matrix of quartz, chlorite. flow. Possible fine fine 7prehnite. of extensive alteration; possibly a
sericite, cloudy epidote, fine fibrous vesicular textures. Apatite needles. vesicular andesite.
plagioclase. :?"'''' ' (; ,"'.

-.- Trachyandesite areccia. Sma 11 and large Rock has typical fel te~ Small pyr i te K-sta ini ng is positive. Rock is
I angular fragments of rock composed of fine trachytic fabric. crystals in quartz. relatively fresh, but very fine-

plagioclase lathS, with scattered augite A few microphenocrysts Fine dendritic grained, probably extrusive.
lathS, interstitial K-feldspar; cemented by Un i form. fine-grained. epidote, chlorite Different from 690, no comparison
quartz. :71'0- 69' throughout. possible.

~

. - - --..... f "'I
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Severely altered, but is generally
similar to 690, possibly related to
692 also. Chlorite is introduced,
and rock was more "aci d" than an
andesite.

Thoroughly alt~red. No qUurtz pheno­
crysts. Fresh rock possibly of
dacitic composition, but could have
been rhyolitic. Hydrothermally
al teredo

.........- - - - -
Oxidised pyrite
crystals. Leucoxenlsed
oxide opaques. Light
Fe-staining.

M·M"'II
M
'- -

-I-'- - - -
Scattered oxidised
pyrite crystals.
A few leucoxenised
oxide opaques.

Some preferred
orientation, due to
?flow. Spotty textures
may be perlltic.

Alt~red Volcanic. Numerous small quartz spots
(?alt~red spherulites), embedded in fine
sericite and chlorite, with scattered
argillised plagioclase phenocrysts.

)­

2

)­

3

-_ ~ck ~ ~mr-~o-- - - "'!r·· -
Ar~illiscd P~rlitic Obsidian. A few sericitisEd Uniform, fine­
feldspar phenocrysts in a groundmass of fine grained, with distinct
sericite and quartz with well-preserved fine preferred orientation.
perlitic and felsitic textures. Phenocrysts are

a Ii gned. .

)­

i

)-

Argillised Lithic Tuff. Larger angular frag­
ments of argillised volcanic rock, accentuatel
by I imonite, in a matrix of smaller fragments'
all' composed of fine quartz and illite­
sericite.
Porphyritic Trachyte. Small silicified and
argillised feldspar phenocrysts, randomly
scattered through fine-grained mass of
K-feldspar with patches of introduced quartz.

Fragmental nature of
rock recognisable,
but fragments them­
selves are "featureless

Faint preferred
orientation.
devitrification text­
ures, but fairly
featureless, uniform.

A few leucoxene
grains. Goethite
patches and veinlets.

Sericite shreds and
fi Ims/networks.
Leucoxenised opaques.
Altered fine ?ferro­
magnesians.

Fragments could have been trachytic
to andesitic, and were predominantl~

feldspathic. Low-grade pervasive
hydrothermal alteration and
weathering.
Very similar to, and correlatable
with, 685. K-stain test strongly
positive. Two different species of
feldspar phenocrysts originally
present.

)-

.,:-

Argillised, Ferruqinised Lava. Argillised,
silicified feldspar phenocrysts in a fine
argillic groundmass (altered feldspar and/or
feldspathic glass), extensively limenite­
impregnated.
Andesite. Small phenocrysts, singly and in
clusters, of fresh augite, in a fine felted
mass of plagioclase laths. Irregular small
and large amygdales filled with quartz,
prehnite.
Andesite Breccia. Fragments of andesite,
composed of many fresh augite microphenocryst
in felted fine plagioclase mass; many small
amygdales. Cemented by quartz-albite­
prehnite-clinozoisite.

Some shearing.
brecciation, but
essentially continuous
fabric with flow­
banding.
Hatted-parallel
"trachyt ic" fabr ic.
A few larger
plagioclase pheno­
crysts.
Fragments are rounded

,to splintery, fabrics
similar, but with
minor variations.

Leucoxenised opaques.
Oxidi sed pyri te
common in zones.

Traces of epidote,
carbonate. pyrite,
mainly in amygdales.
Minor interstitial
K-feldspar.
Small patches, veinlet!
of pale chlorite
(penninite) - also
in amygdales.

A kaolinised intermediate lava,
probably trachytic. Relict
perlitic textures in places. Clay
mineral is kaolinite-illite.

Closely resembles 691, but with muc~

less K-feldspar; hence, classificati
as andesite rather than trachy­
andesite.

Compositionally very similar to
697. Brecciation was probably
volcanic, but may have been tectonic
fragments are related.

)­

3
.s.
01,8 )

Andesite. Scattered· small plagioclase and
augite phenocrysts, in a felted mass of
fine oligoclase crystals and augite. A few
irregular a~ygdales. Partly oxidised.

:L7--t:.,'f rr.~. ""'(;~lr\

Matted-parallel
"trachytlc" fabric,
but amygdales not
flow-orientated or
shaped.

Amygdales contain
quartz, pumpellyite,
prehnite. Isolated
dark sphalerite.

Composition possibly more basaltic
than andesitic (i.e. oligoclase­
basalt, "mugearite"). Clearly
related to 697, 698. Sphalerite is
deuteric. Brown zone is oxidised

weathered.

210108
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REPORT CMS 84/3/3

Samples 270885 - 270903

Nineteen rock samples, in two separate groups fro~ the vicinity of the
Que River mine, were received for petrological study; thin-sections were
prepared, and offcuts were subjected to potash stain tests, invaluable In
the examination and interpretation of fine-grained volcanics.

Summary

Group I (270885 - 270893)

This commences with a suite of five altered lavas of broadly similar
composition, in the dacite to trachyte range, but with variable fabrics; the
next three rocks are altered, argillised felsites which appear to be intrusive.

Colour variations in some of these rocks are due to subtle changes in the
argillaceous minerals, and are more obvious in hand specimen, due to mass effects,
.than in thin-section; their significance is doubtful. In some cases, preferential
alteration of some components in fragmental volcanics was responsible for patchy,
uneven colour distribution.

The final membert(270893} of the group is a dacitic 7tuff-lava and may be
correlatable with 270889; possibly, therefore, the felsites were intruded into
a sequence of lavas; alteration of the whole series was thus younger than the
intrusives and was an epithermal event which also introduced the pyrite. It would
not be surprising if low levels of Au were associated with these rocks.

~

Group 2 (270894 - 270903)

Many of 'these rocks are considerably fresher than those in Group I. Most are
trachytes ranging into rhyolites and include in- and extrusive types. The group
includes a leucoandesite and related trachyandesite, and there may well be a

.gradational genetic relationship between these and the trachytes. The group also
includes two lava breccias (i.e. of mixed pyroclastic/extrusive origin) and a
tuff; thus, the majority of this group are volcanics rather than intrusives.
There Is a clear contrast between the two groups, though the intrusives in both
may have had a common origin; this is speculative, because one suite of
intrusives is altered (270890-1-2), the other is fresh (270895-7-8).

H.W. Fander, M. Sc.
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0- Altered Volcanic. Now composed of micro Fine-grained, wl~h Leucox. ,sed oxide Severe alteration precludes exact
5 granular quartz and streaks of illite- flow-banding and opaques, Fe-staining classification; possibly a dac it i c
. S. sericite; occasional larger, argillised feld- devi tr i f ication in places. lava or a pyroclastic rock (?weld~<J

980) spar crystals (?phenocrysts), i ron-s ta ined. textures. or perhaps more trachytic.
::1711- glr (T.S. *e'lBo)

0- Argillised Porphyritic 1Dacite. Sca t tcred Fine-gra ine~ wi th Leucoxenised opaques. Absence of quartz phenocrysts
6 small arg ill i sed feldspar phenocrysts in relict felsitic Scattered pyrite, and suggests dacitic or trachytic lava.
~ a uniform mass of (1secondary) quartz and textures, no f low- jarosite pseudomorphs. Some groundmass quartz may be

sma II illite-sericite aggregates. banding. Phenocrysts Younger quartz veins. primary; originally 19lassy.
;l7e>-I1', < I mm.

0- Argillised Porphyritic Trachyte. Genera II y Excellent "trachytic" Conspicuous skeletal Originally a strongly feldspathic
7 small phenocrysts of argillised feldspar flow-fabric, wi th anatase or rutile rock, hence classified as a trachyt·

common throughout a mass of felted small superimposed felsltlc after ?ilmenite. but other interpretations are
laths of altered feldspar and felsitic textures; aligned Altered cognate possible. Very probably extrusive.
oatches. .:l7c-ee7 ohenocrvsts. xenol i ths •

0- Altered Volcanic. Argillised feldspar Pronounced relict Leucoxenised oxide Broadly simi Jar to 270885 and 27088
8 crys ta Is (?xenocrysts) set in a fine mass of flow-fabric; perlltic opaques. Ultrafine probably a dacitic lava, possibly
)M- streaky sericite and microgranular quartz, textures in places, pyrite, scattered weakly sheared. Pyrite is associate

with coarser, more quartzose lenses, and devitrification larger crystals, wi th the alteration.
sericltic streaks. .:J 70-"" features. accentuating flow.

0- Altered Lava Breccia. Bands, lenses and Both phases are fine- Cl~sters and stringers May have been a mixture of two
9 fragments of coarser sericite-quartz with grained, but wi'th of small pyrite slightly di fferent lava phases,

argillised feldspar phenocrysts, with contrasting textures, crystals. leucoxenised extruded together. Main phase
interbanded streaks of finer, more siliceous compositions. Flow- opaques. probably dacitic to trachyt ic.
material. :770- ,e~ banded.

J- Altered Felsite. Very sparse argillised Featureless, fairly Clusters and stringers Uniformity and lack of lava
J feldspar phenocrysts scattered through a uniform, with minor of pyrite with rims characteristics suggest a minor or

;. mass of felsitic quartz patches with inter- variations in felsite of fibrous sericite. shallow intrusive; probably of
stitial fine sericite; pyrite clusters. grainsize. No flow dacitic-trachyticcompositlon.

;17D-8t;.. features.
J- Altered Porphyritic Felsite. Random, Uniform fabric, no Leucoxenised oxide Not particuiarly correlatable wi t~

I argillised feldspar phenocrysts in a mass of preferred orientation opaques. Small 270885, 270887 or 270889, but qu i te
typical felsitic material now composed of of phenocrysts or scattered pyrite simi lar to 270890. Could well be,

1 quartz dusted with ultrafine illite-sericite. groundmass. clusters. Trace intrusivei no specific lava
.27" 8'1/ limonite • features.

J- Altered Porphyritic Felsite. Leached and Felsitic textures; leucoxenised oxide Resembles 270890 and 270891, thou9~
,

argillised feldspar phenocrysts in a fine- vaguely streaky, opaques. Quartz-pyrite fabric is slightly different.-
grained mass of poorly-defined quartz preferred fabric due patches and distinct Subtle colour variations probably

i clouded wi th illite-sericite shreds. to quartz-rich veins. due to slight changes in I II i te-
;l?,g'1;L streaks. sericite.

•

......,.. . ......._-
-. • .•• , .1...
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o. Roc fpe COl it i Fab or ~ra Con ts

70- Altered Oacitic ?Tuff-Lava. Composed o. -juartz General fragmental Scatt•. ed leucoxenised Severely altered, but appears to b
93 and ill i te-serici te; bands wi th fine frag- fabric at different oxide opaques - some a mixed extrusive/pyroclastic, i . n

2..,.,,- mental textures and argillised feldspar scales, wi th overa I) microcrystalline lava with fragments. Similar to

''11 crys ta Is, and more siliceous streaks. preferred orientation. anatase/ruti Ie. 270889, on a finer scale.

70- Porphyritic Trachyte. Sma I I , subpara II e I Typical ma tto!E!d- A few small chlorit- Fresh rock, and thus ab 1e to be
94 fresh albite phenocrysts in a mass of felted parallel lit rachy t ic" ised ?amphibole accurately classified; definitely
2.-;:110. albi te laths and fine K-feldspar or fabric. Phenocrysts crystals, wi th a trachyte. K-stain test positive

~1~
devitrified K-sil icate glass, with fine mostly < 0.5 mm. associated leucoxene. could be useful for correlation in
sericite. the field. Extrusive.

70- Porphyr it ic Sodic Trachyte. Sma II, fresh, Uniform, except for Isolated quartz Oepending on primary quartz con ten'
35 well-formed albite phenocrysts scattered irregular patches of phenocrysts. Veinlets, which i s di ff icu I t to determine
;:z~. through microcrystalline groundmass of albite finer rock-cognate patches of quartz- because of fine grainsize, rock ma~

ft"J~ laths, minor quartz; all Ii gh t 1y iron-stained. xenol i ths. No flow hydromuscovite. be a sodic rhyol i te (intrusive).
features. Oxidised ovrite. oi ffers from 270894.

70- Trachytic Lava Flow Breccia. Rounded fragments Fragments are 1-20 mm, Isolated chloritised Composition of fragments comparabll
36 of trachyte (alb i te microphenocrysts, K-feld- smaller ones tend to amphibole crystals in wi th 270894. Overall fabric indica:

~l" - spar groundmass) in a lava matrix of similar be angular. Ma t ri x fragments, matrix. extrusive rock, though fragments

~?&
composition, but different fabric. is .f low-banded. Minor sericitisation. have intrusive fabric.

70- Argillised Porphyritic Trachyte. Scattered Fine-grained, Ultrafine Ieucoxene. Classified as a trachyte by analog~

37 small argillised feldspar phenocrysts in homogeneous, no flow Pervasive fine wi th the other rocks, based on
:1,,- a microcrystalline groundmass of quartz, features. Some Fe-staining. Goethite textures, alteration, but other

f1' sericite aggregates, altered felsitic felsitic textures veinlets. interpretations possible.
pa tches. in olaces.

70- Porphyritic Quartz-Trachyte. Small, Uniform featureless Fine leucoxene. Depending on actual quartz content
38 extensively argill ised plagioclase phenocrysts fabric; fine felsitic Isolated small ( i •e. primary quartz), rock may be
;&'70- in a groundmass of K-feldspar or devitrified textures. Random chlorite-Ieucoxene rhyolite •. Fabric suggests an

e'ft K-silicate glass, and fine quartz. phenocrysts, mostly grains. intrusive. CorrelatabJe wi~h the
< I mm. other trachytes.

70- Porphyritic Trachyte. Small, well-formed Excellent "trachytic" !mall qua r tz-c:h Ior i te Dark colour is misleading; rock is
19 oligoclase phenocrysts in a fine felted mass fabric, good flow- fi lIed 7vugs; also dominantly feldspathic. With i nerei
:>7'· of K-feldspar, with fine zoisite-epidote and alignment of all granul ar quartz in oligoclase, rock would be a fel,

591 chlorite of deuteric origin; 7extrusive. components. Fine- (?primary) • Rare spathic trachyandesite. Extrusive.
"rained. chloritised hornblende.

70- Altered Intermediate Li thic Tuff. Sand- to Fragmental, unsorted Scattered deuteric Alteration has obscured relationshi
)0 grit-sized fragments of trachyte, altered fabric, vague Iy epidote, chlorite between fragments, and rock may be

",. andesites with a variety of fabrics; inter- bedded; well-cemented, patches. a tuff-lava, i.e. pyroclastic

f#'"
stitial chlorite, qua rtz, sericite, altered possibly welded. fragments ;n a lava matrix.
fe 1dspa r.

------------

\-"
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70- Quartz-Augite-Leucoandesite. Well-form. Good, fine flow- A fel. .ornb Iende Pale colour due to abundan t feldsp
01 augite phenocrysts, smaller oligoclase banding. Quartz crystals. Replacive and almost colourless augite. Qua'
~(»- crystals, irregular quartz bodies (7xenocryst ) apparently strongly coarse epidote; minor bel ieved to be xenocrystal, bu t rna·
"J'" in a matted oligoclase groundmass with fine resorbed, interstitial be indigenous. Possible leached

epidote. 7recrystallized. K-fe Idspar. amygdales.
70- Augite-Trachyandesite. Clusters, individuals, Flow-bandln~ and some Deuteric alteration Simi lar to 270901, but without
:l2 of augite phenocrysts, smaller andesine flow-brecciation. minerals - chlorite, quartz; fresher, wi th elongate
~:;t>- crystals, in felted mass of fine plagioclase Xenoliths with sllghtl v epidote, carbonate. amygdales which may be represented
1";J.. and K-feldspar. Irregular carbonate-filled coarser groundmass Cognate xenoliths. by the cavities In 27090 I.

amygdales. fabric.

70- Lava Breccia. Small and large fragments of Variable fabrics in Some fragments Varying colours of fragments due t.
03 augite-andesite and augite-trachyandesite different fragments. preferentially varying deuterlc alterato rather
T.S. with variable deuteric alteration, In an Crude flow- altered, and are than major differences In
3998) augite-andesite matrix with amygdales. structure • pale, semi-opaque. compos i tion.

.;l7e> 4e> J (;: r. ~S'978) Some chloritised
tragments.

r

•
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REPO~T eMS 8~/3/32

Fifteen rock samples were received for petrographic study; thin-sections

were prepared, and offcuts were subjected to routine K-stain tests. The rocks

are described in the accompanying table.

Summary

All the rocks are volcanics, and all except 27090~ are severely altered, so

that classification is largely speculative and is based on somewhat tentative

or extended interpretation of indifferently to poorly preserved textures and

structures, and on extrapolation of alteration assemblages.

It is believed that all the rocks are lavas, ranging into lava breccias; no
------..

pyroclastic rocks were recognised, though of course some of the very coarse-

grained members present sampling difficulties, where the size of the thin­

section cannot be representative.

The only fresh rock is a porphyritic trachyte; the others are inferred with

reasonable confidence, to have been in the dacite-trachyte range of

compositions, perhaps extending to leuco-andesites and into rhyolites.

-Silicification andfargillic-sericitic alteration was a low-temperature hydro­

thermal event; in a few rocks, there is a superimposed, apparently younger

deposition of'~hlorite. This mineral is unrelated to the composition of the

original rock; its presence does not infer that these rocks were more basic.

The only rock containing evidence of ferromagnesian minerals is 270905, which

consists of fragments of two different rock types, one of which was andesitic.

H.Y. Fander, H. Sc.
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-/-/>Rock Type - Compos i t ion Fabr ic Minor Minerals Comments

;- Porphyritic Tr.:lchyte. Sma II phenocrysts of Vaguely flow-banded, Very sma I I dendritic An unusuall y fresh rock considering
; fresh albite randomly scattered through a wi th some felted leucoxene patches. its proneness to alteration. May oe
. S. devitrjfjed mass of K-silicate glass with textures, but mostly Quartz veinlets. verging on rhyol i te in composition,
lS9) minor secondary quartz. microgranular. but whole-rock analysis needed.

)- Lava Breccia. Mos t Iy large irregular frag- Fragments are flow- A few corroded quartz Composed of fragments of slightly
, ments of dacitic/leucoandesitic lavas with banded; mutual . phenocrysts. Oeuteric different, but closely related lava

oligoclase phenocrysts in plagioclase boundaries interlock - epidote, chlorite one may be the host, but th i s is
groundmass, wi th or wi thout altered fragments were patches and veinlets. di fficu! t to ascertain because of
ferromagnesians. plastic. scale.

-
" Perl i tic Obsidian. Small albite phenocrysts Rock is disrupted, Chalcedony patches, Rock is altered, but bel ieved to be
; in a mass of fine matted-parallel laths of brecciated; this veins infilling a trachyte, possibly related to

a I tered feldspar; perl i tic textures could be flow- spaces between 270904, but not particularly to
accentuated by development of chlorite. brecciation of lava fragments. 270905 as compositions differ

top. significantly.
)- ,Arc i II is~ Porphvr i tic Fe 1s i te.• _Sca ttered Phenocrysts are A few leucoxenised No sugges t i on of pyrite. Fresh rock
• P~~'{s of completely~:~~ ":"':'. aligned; groundmass opaques • \.leak, patchy may have been dacite or trachyte;,

feldspar set in a mass of inte c ing fine faintly flow-banded, Fe-staining. in any case, it was strongly
quartz and small sericite shreds. wi th felsitic feldspathic. Exact compos i t ion

textures. not known.-,. Altered Feldspar Porphyry. Scattered Good flow-al ignment Very small Thorough alteration precludes
( phenocrys ts of sericitised, ferruginised of crystals. Pargings leucoxenised opaques exact classification, but rock coul (

?plagioclase set i 11 a mass of sma II sub- or joints more or less (?magnet ite~ have ranged from dacite through
parallel argillised/ferruginised feldspar conformable with throughout. trachyte to leucoandesite.
laths, and quartz. th i s fabric.

)- Argi II iscd Porphyri tic Felsi teo oi spf'rsed Flow-alignment of Relatively large Rock resembles 270939 and also 2709'
l pht:l1ocrysts of .:lrgi II ised ?plagioclase, in phenocrysts and ground grains of leucoxenised and a II three could be minor va r i an

a lII~SS of fine argi II ised feldspar laths mass, wi thout oxide opaques. of each other, in dacite-trachyte
and microgranular interstitial quartz. pronounced flow- range; probably extrusive.

banding.,. Arqillised. Chloritised Felsite. A few faint flm,-al ignment Leucoxenised opaque Simi lar to the previous rocks, but
I pht:J\ocrysts, urgillised and subsequen t IY of all components. grains. Chlori te- wi th a younger phase of patchy

chlori tiscd, in a groundmass of fine sericite Fclsi tic textures hydromuscovite veins, chlori tisation superimposed on
and interlocking quartz. Irregular chlorite preserved in quartz. patches. alreadyargillised rock.
ilQqrc~at~s.

t- ~ Altered Flow-Breccia. Streaks, lenses and Typical flow-breccia Late-stage quartz Composition was probably broadly

4~
s.trt:tch~d fragments of fine lava, now fabr ic generated under infi 11 ings wi th simi 1ar to tha t of other rocks, but
;:omposed of sericite and quartz, sporadic cond; t ions of viscous hydromuscov i te shreds. fabr ic is distinctive. Chlori te
chlori te; occasional si I icified phenocrysts. flow. Almost non- Leucoxene. younger than serici te, out pre-

porphyritic. datinq Quartz.

---------
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Rock Type - Composition Fabric Hinor Minerals Comments /a
'..'- AI tered Lava Breccia. Sma 11 and large, A flow-breccia in Quartz infillings. Some fragments are preferentially
.' jrrt.?guJar, rounded and spl intery fragments which portions of lava Leucoxenised oxide chlori tised, possibly due to minor

of matted sericite, microgranular quartz, were sol idified, opaques. compositional variations. The rock
and variable chlorite, both diffuse and others s till plastic. is a felsitic (probably intermed ia t<

" compact. Felsitic. lava.

J- Al tered Lava Breccia. Irregular fragments of Fragments show flow- Occas iona I , part Iy Quite simi lar to 270944, 270945;
6

J
sericitised, chloritised lava with variable banding, fine . preserved plagioclase some variation can be expected in
fabrics, but similar composition. Present vesiculari ty; few phenocrysts. such rocks. Chlorite has patchy
minerals are ser iei te, chlorite, quartz. phenocrysts. Felsitic Leucoxenised opaques. dis tr ibu t ion, 1ines cavi ties in

textures. places.
)- Argillised Feldspar Porphyry. Completely Re lie t fine flow- Cavities after Evidently originally a predomina
1 argillised feldspar phenocrysts fa i r Iy banding in places, ?pyrite. Leucoxenised feldspathic 1ava; qua rtz is seconda-

conspicuous in a groundmass of fine clays and flow-brecciation. oxide opaques. Patchy Probably dacite-trachyte, and
(illite-sericite) and quartz. Hinor post-alteration Fe-staining. related to rocks such as 270943.

shearing.
)- ArQillised Porphyritic ?Trachyte. Argill ised Typical "trachytic" A few small cherty Possibly two types of feldspar
) small a Ii gned feldspar phenocrysts in a well- fabric recognisable. quartz patches phenocrysts originally present.

preserved but argillised groundmass of fine Flow-banded, (pseudomorphs). Could be related to 270904 and
feldspar Ia til s. extrusive rock. UI trafine leucoxene. 270906, though there are difference,

)- Ar 9ill i sed Fe lsi c Lava. Rather featureless Quartz tends to occur Rare quartz-filled Lack of distinctive features makes

" mass of fine sericite and quartz, wi th small as th in subparallel spherical amygdales. interpretation more difficult.
Ia ths of s iii c if ied ?feldspar, occasional streaks suggesting Leucoxenised oxide Believed to be a lava, of trachyt ic
aggregates of fine serici te (greenish) after flow-fabric. Fine- opaques. or rhyol it ic composition.
felspar. grained, uniform.

l- Arn ill i s~d Felsic LavCJ. Domi nan t IY fine Quartz patches may be Fine leucoxenised Simi Iar to 270949, pHhaps n,ore
! ill i te-serici te and qua rtz, wi th scattered recrystall ized, in- oxide opaques. A reI" rhyol i tic. Pyrite veins seem to

coarser, irregular quartz (?primary) ; verted beta quartz. argi II ised feldspar postdate the argillic alteration, bL

I
scattered pyrite. and veins of fibrous Fabric Is felsitic phenocrys ts. may be part of that phase.
sericite with pyrite. or devitrified.

1- Quartz-Kaolinite Rock (?Lava Breccia). HF etching of cut Fine leucoxene-rutile, Extreme alteration precludes more
r Composed en tire Iy of sma II quartz patches surface brings qut occasional coarser than broad interpretation as probab 1

< and ultrafin" kaol ini te, variably distributed structues suggesting clusters, der ived felsic to intermediate lava.-.
104 J and almost fcillure!css. wi til limonite a lava breccia. from oxide opaques.

~l,)ining.

I
,(. .1 U .1 .1 ;j
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~trological ~port CMS 84/3/41 on samples fran
tre Zorn E/7900N costean
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Three hand specimens were received for petrographic study; thin-sections were
prepared and examined; K-stain tests were carried out, but gave negative results.
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REPORT eMS 8~/3/~1

Rock Sample5 270963 - 270965

(T.S. ~9366)

This is a completely argillised ~olcanic rock, and is bel,ieved to
have been a glassy lava, possibly a pitchstone of broadly dacltic
composition.

Very occasional random microphenocrysts of completely argillised
feldspar are set in a fairly uniform fine-grained mass of quartz and
kaolinite-illite, with scattered leucoxenised opaques and irregular
patches of fine cl~y which may represent amygdales. Poorly defined
felsitic textures and other devitrification features are recognisable.

Argillic alteration in this rock is thought to have been a low­
temperature hydrothermal phenomenon.

(T.S. ~93671
This is an a~gillised, pyritlsed lava breccia or lapilli tuff;
alteration has obI iterated critical details. Fragmental fabric is
well-preserved, but the nature of the matrix is uncertain; if it was
a lava, then the rock is a lava breccia, but if it was pyroclastic,
then the rock is a lapill! tuff.

The larger fragments tend to be angular, smaller ones are more rounded;
sizes range from 0.1 mm to 10 mm. They now consist of fine quartz and
kaolinite-illite with lava fabric and occasional argillised feldspar
microphenocrysts. The matrix is featureless fine quartz and kaolinite­
illite.

Fine pyrite occurs throughout, but is distinctly more abundant in the
matrix; it was most probably introduced with the argillic alteration.
The dark colour of the rock is due to very fine-grained pyrite which
acts as a black pigment when the particles are less than about 5 ~ in size.

Quartz veinlets cut the rock and contain traces of covellite.

(T.S. ~9368)

This is an altered perlitic obsidian and is believed to have been of
rhyolitic to trachytic composition.

Small phenocrysts of albite are scattered through the groundmass; they
are microfractured and partly sericitised. The groundmass itself consists
of small silicified spherulites and interstitial subparallel streaks of
sericite; there are vaguely defined patches of brownish-green chlorite
and aggregates of dark olive-green chlorite flakes in parts of the rock,
but not throughout. It is thought that the chlorite was introduced at
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Page 2

a late stage, after alteration, as is the case in previously
described rocks. A few leucoxenised oxide opaques occur.

The fresh rock was a glassy lava, and the presence of albite crystals
suggests a rhyolitic-trachytic composition rather than a dacitic one.
The chlorite was apparently introduced and is not an alteration
product of ferromagnesian minerals.

H.W. Fander, M. Sc.
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Freql.lmcy Histograns for Pb, Zn
Ba am lis Analyses fran tie 1983­
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APPENDIX 9: HISfOGRAMS OF COSfEAN GEOCIIEMICAL SAMPLES

During the period of this report 406 weathered bedrock channel samples were

collected from the following costean :-

UIEM Zone E 7500N Costean
UIEM Zone E 7700N Costean
UIEM ZOne E 7900N Costean
UIEM Zone II 5700N Costean
UIEM Zone II 5800N Costean

3900N!4100E Costean
4000N!4100E Costean
4400N!4200E Costean
4500N!4100E Costean
4500N!4400E Costean
4550N!4400E Costean
4800N!38QOE Costean
5400N!3600E Costean

Samples were predominantly over 5m intervals with about 5% over 10m

intervals. Samples were prepared and analysed by Analabs for Cu, Pb, Zn,

Ag, As and Ba. For Cu, Pb, Zn ad Ag a perchloric acid digestion was used

followed by AAS analysis. Pressed poweder XRF was used for Ba, and basic

hydrlde!AAS for As.
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The results for Ph, Zn, As, and Ba are presented as histograms. Values

from all rock types are inclnded. Inspection suggests the following

threshold values.

Ph 200 ppn

Zn 300 ppm

As 100 ppn

Ba 1500 ppn

210126
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