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1. INTRODUCTION

383007

This report summarises all CSR Limited data relating to

the area relinquished from E.L. 15/76 in 1984.

Mines revised Exploration Licence conditions. An area of

21.78 km 2 was relinquished from the'southeastern corner of

the Licence (Figure 1).

1984, CSR Limited decided to reduce the area
2to 124 km to conform to the Department of

Exploration Licence (EL 15/76) was granted to CSR

Limited on 2nd August, 1976. The Licence covered an area of

145 km 2 , centred approximately 4 km east of Zeehan on the

West Coast of Tasmania. It extended south from Melba Flats

and Williamsford to the Henty River and west from Mt. Dundas

to the Little Henty River (Figure 1).

In April,

of the Licence

Prior to 1976 the area was intensely prospected by many

companies and individuals as well as investigated by

government researchers. Since 1976, CSR has undertaken

exploration to evaluate the Licence. Recently, two portions

of the Licence were joint ventured to Amoco (west of the

Murchison Highway) and E.Z./Getty (northeast Montezuma area).
'-j

This area contains small silver/lead/zinc deposits

(Dundas), a small tin orebody (Mt. Razorback), small copper/

nickel shows (Cuni-Lead Blocks), small complex lead/antimony­

rich sUlphides with minor Sn, Ag, Bi, W (Montezuma) and

several small lead/zinc/fluorite concentrations (Mariposa).

There is also potential for silver/lead/zinc mineralisation

with tin sulphides in the upper units of the Oonah Formation

(Oonah Mine-type), copper/zinc/lead/silver/tin associations

in the acid volcanics of the Dundas Group and Renison-style

tin replacement deposits.
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2. SUMMARY

The new conditions for Exploration Licences set by the

Tasmanian Department of Mines required EL 15/76 to be reduced

by 20 km 2 in August, 1984. Geochemical and geophysical

exploration showed the Howards Road area to have a very low

economic potential and thus could be relinquished without

loss of economic potential.

Stream geochemistry (stream sediment and panned

concentrates) defined an area of Au anomaly. Channel

sampling of the soil profile showed the gold to be from a

fluvioglacial rather than bedrock source.

Airborne EM (input and Dighem) and magnetics failed to

locate any EM conductors or significant magnetic responses.

Grid soil geochemistry, magnetics and VLF-EM failed to

locate any significant responses.

The area has a low economic potential and has been

relinquished.
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3. GENERAL INtORMATION

The area of El 15/76 relinquished comprised a 3 by 7 km

area in the southeast of the original Licence (Figure 1).

The area is described as:

Commencing at a point (AMG coordinates 5360000mN

373490mE) on the eastern boundary of EL 15/76, then

west along AMG 5360000mN to coordinates 5360000mN

371000mE, then grid south to 5357000mN 371000mE,

then grid east to 5357000mN 372000mE, then grid

south to 5355000mN 372000mE, then grid east to

5355000mN 373000mE, then grid south to 5353000mN

373000mE, then grid east to the eastern boundary of

El 15/76, then northwards along the eastern

boundary of EL 15/76 to the point of commencement.

This area is to the south of Mt. Dundas and to the east

of the sealed Murchison Highway. It is traversed by the all­

weather, gravel-surfaced Howards Road from which a series of

tracks and tramways give reasonable access to most parts of

the area.

The relinquishedyrea is drained by tributaries of the

tarrell Rivulet and the Henty River. Most of the streams are

small and steep; typically "young" streams draining areas of

high relief.

Vegetation cover on the Cambrian volcaniclastic

sediments of the relinquished area is basically cool

temperate rain forest with large areas of dense "horizontal"

scrub and minor patches of dense ti-tree/sword grass/bowrah

scrub. ......----
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4. PAST EXPLORATION

The relinquished area was held by Rio Tinto (EL 4/59),

Costigan Mines (EL 5/63), Utah (EL 2/67), Pickands Mather (EL

12/65), A.R. Dobson (EL 6/69), McKintyre (SPL 46) and

Geophoto (SPL 89, SPL 113, EL 7/68) prior to being obtained

by CSR. Work completed by these companies included airborne

magnetic and electromagnetic surveys and airphoto geological

interpretation by Rio Tinto, an AFMAG survey by Comstaff (for

Costigan Mines), detailed stream sediment sampling for Cu,

Pb, Zn and Sn by Me Kintyre and a Turair EM survey by

Geophoto.

McKintyre and Geophoto regional work located several

anomalies for follow-up:

(i) a McKintyre Cu anomaly south of Howards Road 3 km east

of the Murchison Highway - un repeatable during further

sampling.

(ii) a zone of Geophoto primary Turair EM anomalies south of

the South Comet workings - covered by ground magnetics

and VLF-EM and soil geochemistry for Cu, Pb, Zn and Ni

with anomalous ~esults over thin galena veinlets.

No further work by company geologists or government

researchers showed any significant anomalies. The area was

obtained by CSR in 1976 after relinquishment by Geophoto.



FIG.2. LOCATION MAP-fiEOTERREX (Barringer Input E.M.) LINES
.;i E.LJS/76 DUNDA5 TASMANIA

M7:ZEEHAV.. .'

55 •

36 OOd

o
6i5 I

2
:

5cm ~I

75 ~

60

55

5

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



I~
~

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

383012

- 5 -

5. CSR EXPLORATION

An initial wide-spaced drainage sampling programme

outlined an anomalous zone in the Howards Road area

(Macnamara, 1979). Panned concentrates from this area showed

anomalous Sn (to 300 ppm), Sb (to 3000 ppm), W (to 1000 ppm)

and Ag (to 20 ppm).

Further drainage sampling in 1979 and 1981/82 defined an

area of anomalous Au in the Howards Road area. The Howards

Road grid was cut to cover the area of anomalous drainage.

This grid was traversed with soil geochemistry, ground

magnetics and VLF-EM (Macnamara, 1983).

Both Macnamara, 1979 (1976-77 drainage) and 1983

(Howards Road grid work) should be on open file and will not

be discussed further. The only work not on open file from

this relinquished area is the drainage sampling of the

1979-82 period, a trial Dighem survey in 1982, an airborne

input EM/magnetic test in 1978 and the 1983-84 follow-up.

5.1 Airborne Input EM/Magnetic Survey

Geoterrex Pt~. Ltd. flew 4 airborne input/magnetic

test lines over EL 15/76 in May, 1978 (Figure 2). A

Geoterrex report on this survey is included as Appendix

I and on Drawing Nos. K555-21 and K555-22. CSR Chief

Geophysicist's comments are included as Appendix II.

The only lines in the relinquished area are lines

2E and 3SW. On line 2E the magnetic signature shows

moderate variations on the fine scale. No conductors of

interest were recorded and EM response is poor on

channels 5 and 6.

On line 3SW a magnetic high east of fiducial 191.30

may represent an extension of serpentinites observed on
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tracks to the south. Another magnetic high at 193.10

may represent a dyke-like body.

5.2 Dighem Trial

A Dighem II airborne electromagnetic/resistivity/

magnetic survey was flown along 2 lines (42 and 43) in

the relinquished area in February, 1982 (Drawing No.

K555-48). This was part of a much larger survey of the

northern part of the Dundas Licence.

The results from lines 42 and 43 are included as

Appendix III. This shows there were no EM anomalies

although there were two magnetic peaks on both lines.

These peaks were in the position predicted from the

input magnetic work and indicate zones of ultrabasics

and geological contacts.

5.3 Drainage Sampling

The 1977~78 drainage survey (Macnamara, 1979)

located an area of anomalous Sn, W, Sb, Ag drainages in

the Howards Road area. Follow-up drainage sampling

(Sheet K555-47) j~ 1979-80 located an area of anomalous

Pb/Zn to the south of Mt. Dundas, an area of anomalous

Ag in the central Howards Road area and an area of

anomalous Au in the east central Howards Road area.

Macnamara's comments on these areas are included as

Appendix IV. Analyses of the samples are shown in

Appendix V.

Further drainage sampling was completed in the

1981-83 period. Sample locations in the relinquished

area are shown on Sheet K555-47 with analyses given in

Appendix VI. Macnamara's comments on the Au anomalies

are included as Appendix VII. Heavy mineral work on

samples from the 1979 and 1981-83 programmes are shown

in Appendices IV and VII.



TABLE 1 - HOWARDS ROAD SOIL PROFILE SAMPLE ANALYSES (PPM)

Sample Sn As W Cu Pb Zn Ni Co Bi Ag Au Sample Composition Sample Location

No. (see K555-47)

A161563 8 <2 35 10 6 4 10 <4 <4 <1 <0.005 gravel )
A161564 8 <2 15 50 26 95 85 8 <4 <1 IS weathered clay ) S. L. 1
A161565 6 7 <10 34 22 80 80 8 12 <1 <0.005 partially weathered )

in-situ sediments

A161566 6 5 20 38 28 65 60 6 <4 <1 <0.005 gravel )
A16l567 14 <2 10 170 42 155 65 6 <4 <1 IS weathered clay ) S. L. 2
A16l568 8 6 <10 55 20 70 55 <4 <4 <1 <0.005 partially weathered )

in-situ sediments
'-

)A16l569 10 <2 20 10 6 14 20 <4 <4 <1 <0.005 gravel
A16l57o 6 <2 10 50 24 120 90 14 12 <1 IS weathered clay ) S. L. 3
A161571 8 2 10 14 10 75 70 8 6 <1 <0.005 partially weathered )

in-situ sediments

A16l572 12 5 35 28 24 46 32 4 <4 <1 <0.005 gravel )
A161573 6 6 15 100 38 120 65 8 4 <1 IS weathered clay ) S.L. 4
A161574 6 7 10 44 22 75 60 6 4 <1 <0.005 partially weathered )

in-situ sediments

A161575 10 <2 20 18 32 30 10 <4 <4 <1 <0.005 gravel )
A161576 8 7 10 80 38 70 34 8 10 <1 <0.005 weathered clay ) S.L. 5
A161577 4 6 10 30 28 44 12 6 <4 <1 <0.005 partially weathered )

in-situ sediments

A161578 10 <2 30 18 16 6 <4 <4 <4 <1 <0.005 gravel )
A16l579 10 2 20 55 16 46 14 34 12 <1 <0.005 weathered clay ) S.L. 6
A161580 16 6 <10 46 32 46 28 <4 8 <1 <0.005 partially weathered )

in-situ sediments

~-------------------.
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5.4 1983-84 Exploration

Since Macnamara (1983) completed the Howards Road

grid work (geochemistry and geophysics) the only other

work completed was the determination of the source of

the anomalous gold.

Initially, 18 samples from six road cuts along the

gold anomalous area of Howards Road were taken. The

three samples at each site consisted of a channel sample

from the fluvioglacial gravel cover, one from the

weathered clay horizon beneath the gravel horizon and

one from the partially weathered in-situ sediments.

These samples were analysed for Sn, As, W, Cu, Pb, Zn,

Ni, Co, 8i, Ag and Au. The results (Table 1) were

inconclusive as no Au values were obtained. Minor Cu

and Zn anomalies occurred in the weathered clay horizon,

probably due to a concentrating effect of weathering in

this unit.

A further 11 samples were obtained from pits in the

central part of the Au anomalies. Again, separate

samples were taken from the fluvioglacial gravel cover

and the partiall~ weathered in-situ sediments. The

analyses of these samples (Table 2) showed the gold to

be reporting in the gravel samples and not in the

in-situ sediments. No further work is required on this

gold anomaly.



TABLE 2 - PIT SAMPLE ANALYSES - HOWARDS ROAD GOLD ANOMALY

Sample Sample Au Au Sample

Location Number (AAS) (fire assay) Composition

(see K555-47)

P. S. I ) A1l8102 <0.005 0.02 gravel
) A1l8103 <0.005 <0.01 shale

P.S. 2 ) A1l8104 <0.005 0.04 gravel
) AllBI05 <0.005 0.02 partially weathered shale (contaminated)

P. S. 3 ) A1l8106 <0.005 <0.01 gravel
) A1l8107 <0.005 <0.01 shale

-
) A1l8108 <0.005 <0.01 top soil

P.S. 4 ) AllBI09 <0.005 0.07 gravel
) A1l8110 <0.005 <0.01 shale

P.S. 5 ) AllBlll <0.005 <0.01 shale
) A1l8112 <0.005 <0.01 gravel

) Quoted - 0.057 0.057
Standard GXIH ) A1l8903A <0.005 0.045

) AllB912A <0.005 0.055

Note· : The samples were initially analysed using AAS and a carbon rod. However, the standards were reported with no

gold. The samples were re-analysed using fire assay and gave reasonable values for the standards.

~------------------_.
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613A ELIZABETH ST.,
REDFERN, N.S.W. 2016
AUSTRALIA

TELEPHONE : (02)/f)~X,*Z5! 699-6428.
TELEX: AA 25505
3rd October, 1978.

;-':r. ,.}. Lan,,=-;--~jrD
Pacmin~:··Ltd.,
8th Floor,
O'Co~nell ~8use,

15-19 3e~t Street,
3Y!J;-!SY. i\I.S.'d. 2000.

Dear 3ill,

Enclosed is "the report on your INPUT test near Renison.
! have 3uggeste~ three of the anomalies for ?ossibl~

fcllc·..-,lup, but b.-orb of these (Orl Lines 1 and 3) most
?robably have ~urficiJl sources. I've also com~ent~d

O~ th2 terrai~ clearance of the air~ra£t and I rcccn~2nd

aJai~st furth~r flyinq very close to ~!t. Dundas_
Ho~ev2r th:! 0rOljnd ~est of Mt.Dundas could be flc~n at
a~pro:<ir;-;at21y 150 me:'lre cl'22.!""e.nce. If you becor.1e
inter~sted to underta~te more flyi~g in this area we
=culd fly 1i:185 short2r than ~u= ~or~21 mini~um to keap
tha total kilo~etres down.

I will be making several trips downto~n over the next few
weeks to sho~ sc~e new INPUT test, data arou~d. I hope
! can see you for lunch. someday.

G. R. Butt.
Gt~c::,hvslcist.
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APPENDIX II

MEMORANDUM FROM W.J. LANG RON

INPUT FLIGHTS, DUNDAS AREA

383027



Mr. Vicary and I have examined the edited flight tapes
in relation to the flight paths and known geology and he has passed
the essential information to you for consideration before your
return if you can manage it.

The value of:'the magnetics could be established only by
flying some sort of regUlar pattern. Some anomalies (e.g. that at
fid.193.1 on L-3SW/l) are obviously dyke-like intrusives and lend
themselves to depth estimates. Other large magnetic variations (such
as on L-ISE/I and L-2E/l) are due to deeper related sources or larger
bodies.

DATE, 31st May, 1978.

383028

OUR REF, WJL/SS/602

INPUT FLIGHTS, DUNDAS AREA, TASMANIA

W.J. LANGRON

MR. P. M. MACNA1'1ARA, ZEEHAN.

FROM:

MEMORANDUM TO:

, The only other INPUT anomaly of interest is located about
fid.207.3 on L-4NE/4. The anomaly itself is broad, ill-defined but
with reasonable conductivity. Its possible attraction is its close­
ness to a well-defined magnetic anomaly. It may represent a contact
situation or it may be too far removed from the magnetic body to be
related to it. The location is about the Zeehan-Queenstown road and
should be inspected for possible interest.

There are some INPUT anomalies of particular interest.
One is located at fid.183.15 on L-lSE/l. The anomaly is narrow,
sharp and large amplitude in the 1st channel. It is almost
certainly a cultural feature and plots on a bridge on the old
Zeehan-Melba Flats railway line. There is an associated small
magnetic anomaly on the shoulder of a large amplitude, broad
magnetic anomaly due presumably to gabbro-serpentine rocks. Neither
Mr. Vicary or I remember the railway line still being in place and
it is desirable that the exact location of the anomaly be pinpointed
from the strip film before making a final assessment of it.

The INPUT ano~aly at fid.202.35 on L-3SW/l is also narrow
but has higher 1st channel amplitude and better conductivity than
the first anomaly discussed. It is coincident with a small, isolated,
magnetic anomaly and should be examined on the ground. The anomaly
location is just off the edge of the airphoto prOVided and probably
occurs in shales; it lies outside our lease area. A poorer quality
INPUT anomaly at fid.200.0 on this flight line appears to be lOcated
in a similar shale environment but does not have an associated
magnetic anomaly.

There are some annotations on the tapes which I do not
understand and these will have to wait clarification until Graham
Butt's return to Sydney early in June. However, there are several
conductors indicated on the flight lines. Generally these are
broad, of poor conductivity and do not extend beyond the 3rd or
4th channel; often they have a "lean" (e.g. at fid. 200 on L3SW/l).
Taken together, these characteristics suggest broad conductive
zones and/or conductive overburden. Many of these anomalies, too,
are associated with extreme variations in aircraft height and/or
excessive altitude. The locations of these conductive zones should
be examined in terms of geological boundaries.
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For most of the work flown the aircraft was within
altitude tolerance, but the most prospective portions of the area
had to be left out of the programme because of rugged topography.
Obviously HEM-400 could cover more of the country but it is
questionable whether the results would be any more meangingful
than those we have from INPUT. Any ground follow-up of the INPUT
anomalies discussed above will help us in our decision regarding
further airborne EM work at Dundas.

c.c. M.J. Vicary
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SUMMARY

A DIGHEMII airborne electromagnetic/resistivity/

magnetic survey totalling 276 line-km was flown for CSR

Limited (Minerals Division) near Zeehan, Tasmania during

February 1982.

The environment in the survey area varied from

resistive to highly conductive. EM and resistivity

anomalies occurred due to culture, bedrock conductors, and

conductive overburden.

A number of targets have been located which warrant

ground follow-up work.
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INTRODUCTION

A DIGHEMII survey of 276 line-km was flown with a

200 m line-spacing for CSR Limited (Minerals Division), from

February 22 to February 24, 1982 in the Zeehan area,

Tasmania (Figure 1).

The Lama VH-BQT turbine helicopter flew with an average

airspeed of 110 km/h and EM bird height of 36 m. Ancillary

equipment consisted of a Geometries 803 magnetometer with

its bird at an average height of 51 m, a Sperry radio

altimeter, Geocam sequence camera, Barringer 8-channel hot

pen analog recorder, and a Geometries G-714 digital data

acquisition system with a Kennedy 9700 9-track 800-bpi

magnetic tape recorder. The analog equipment recorded four

channels of EM data at approximately 900 Hz, two ambient EM

noise channels (for the coaxial and coplanar receivers), and

one channel each of magnetics and radio altitude. The

digital equipment recorded the EM data with a sensitivity of

0.25 ppm/bit and the magnetic field to one gamma/bit.

Appendix A provides details on the data channels,

their respective noise levels, and the data reduction

procedure. The quoted noise levels are generally valid

for wind speeds up to 35 km/h. Higher winds may cause

the system to be grounded because excessive bird swinging
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produces difficulties in flying the helicopter. The

swinging results from the 5 m2 of area which is presented by

the bird to broadside gusts. The DIGHEM system nevertheless

can be flown under wind conditions that seriously degrade

other AEM systems.

ELECTROMAGNETICS

DIGHEM electromagnetic responses fall into two general

classes, discrete and broad. The discrete class consists of

sharp, well defined anomalies from discr~te conductors such

as sulfide lenses and steeply dipping sheets of graphite and

sulfides. The broad class consists of wide anomalies from

conductors having a large horizontal surface such as flatly

dipping graphite or sulfide sheets, saline water-saturated

sedimentary formations, conductive overburden and rock, and

geothermal zones. A vertical conductive slab with a width

of 100 m would straddle these two classes.

The vertical sheet (half plane) is the most common

model used for the analysis of discrete conductors. All

anomalies plotted on the electromagnetic map are interpreted

according to this model." The following section entitled

Discrete conductor analysis describes this mod~l in detail,



I ~

~

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

- 3 -

including the effect of using it on anomalies caused by

broad conductors such as conductive overburden.

The conductive earth (half space) model is suitable for

broad conductors. Resistivity contour maps result from the

use of this model. A later section entitled Resistivity

mapping describes the method further, including the effect

of using it on anomalies caused by discrete conductors such

as sulfide bodies.

Discrete conductor analysis

The EM anomalies appearing on the electromagnetic map

are interpreted by computer to give the conductance (i.e.,

conductivity-thickness product) in mhos of a vertical sheet

model. DIGHEM anomalies are divided into six grades of con-

ductance, as shown in Table I. The conductance in mhos is

the reciprocal of resistance in ohms.

Table I. EM Anomaly Grades

Anomaly Grade Mho Range

6 > 100
5 50 - 99
4 20 - 49
3 10 19
2 5 - 9
1 < 5
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The mho value is a geological parameter because it is

a characteristic of the conductor alone; it generally is

independent of frequency, and of flying height or depth of

burial apart from the averaging over a greater portion of

the conductor as height increases.' Small anomalies from

deeply buried strong conductors are not confused with small

anomalies from.shallow weak conductors because the former

will have larger mho values.

Conductive overburden generally produces broad EM

responses which are not plotted on the EM maps. However,

patchy conductive overburden in otherwise resistive areas

can yield discrete-like anomalies with a conductance grade

(ef. Table I) of " or even of 2 for conducting clays which

have resistivities as low as 50 ohm-me In areas where

ground resistivities can be below , ohm-m, anomalies

caused by weathering variations and similar causes can

have any conductance grade. The anomaly shapes from the

multiple coils often allow such surface conductors to be

recognized, and these are indicated by the letter S on the

map. The remaining anomalies in such areas could be bedrock

'This statement is an approximation. DIGHEM, with
its short coil separation, tends to yield larger and
more accurate mho values than airborne systems having
a larger coil separation.
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conductors. The highe~ grades indicate increasingly

higher conductances. Examples: DIGHEM's New Insco copper

discovery (Noranda, Quebec, Canada) yielded a grade 4

anomaly, as did the neighbouring copper-zinc Magusi River

ore body; Mattabi (copper-zinc, Sturgeon Lake, Ontario,

Canada) and Whistle (nickel, SUdbury, Ontario, Canada) gave

grade 5; and DIGHEM's Montcalm nickel-copper discovery

(Timmins, Ontario, Canada) yielded a grade 6 anomaly.

Graphite and sulfides can span all grades but, in any par­

ticular survey area, field work may show that the different

grades indicate different types of conductors.

Strong conductors (i.e., grades 5 and 6) are character­

istic of massive sulfides or graphite. Moderate conductors

(grades 3 and 4) typically reflect sUlfides of a less

massive character or graphite, while weak bedrock conductors

(grades 1 and 2) can s3Jgnify poorly connected graphite or

heavily disseminated sulfides. Grade 1 conductors may not

respond to ground EM equipment using frequencies less than

2000 Hz:

The presence of sphalerite or gangue can result in

ore deposits having weak to moderate conductances. As

an example, the three million ton lead-zinc deposit of

Restigouche Mining Corporation near Bathurst, New Brunswick,
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Canada, yielded a well defined grade 1 conductor. The

10 percent by volume of sphalerite occurs as a coating

around the fine grained massive pyrite, thereby inhibiting

electrical conduction.

Faults, fractures and shear zones may produce anomalies

which typically have low conductances (e.g., grades 1 and

2). Conductive rock formations can yield anomalies of any

conductance grade. The conductive materials in such rock

formations can be salt water, weathered products such as

clays, original depositional clays, and carbonaceous

material.

On the electromagnetic map, the actual mho value and a

letter are plotted beside the EM grade symbol. The letter

is the anomaly identifier. The horizontal rows of dots,

beside each anomaly symbol, indicate the anomaly amplitude

on the flight record. The vertical column of dots gives the

estimated depth. In areas where anomalies are crowded, the

i.dentifiers, dots and mho values may be obliterated. The EM

grade symbols, however, will always be discernible, and the

obliterated information can be obtained from the anomaly

listing appended to this report.
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The purpose of indicating the anomaly amplitude by dots

is to provide an estimate of the reliability of the conduc­

tance calculation. Thus, a conductance value obtained from

a large ppm anomaly (3 or 4 dots) will tend to be accurate

whereas one obtained from a small ppm anomaly (no dots)

could be quite inaccurate. The absence of amplitude dots

indicates that-the anomaly from the coaxial coil-pair is

5 ppm or less on both the inphase and quadrature channels.

Such small anomalies could reflect a weak conductor at the

surface or a stronger conductor at depth. The mho value and

depth estimate will illustrate which of these possibilities

fits the recorded data best.

Flight line deviations occasionally yield cases where

two anomalies, having similar mho values but dramatically

different depth estimates, occur close together on the same

conductor. Such examples illustrate the reliability of the

conductance measurement while showing that the depth esti­

mate can be unreliable. There are a number of factors which

can produce an error in the depth estimate, including the

averaging of topographic variations by the altimeter, over­

lying conductive overburden, and the location and attitude

of the conductor relative to the flight line. Conductor

location and attitude can provide an erroneous depth esti­

mate because the stronger part of the conductor may be
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deeper or to one side of the flight line, or because it has

a shallow dip. A heavy tree cover can also produce errors

in depth estimates. This is because the depth estimate is

computed as the distance of bird from conductor, minus the

altimeter reading. The altimeter can lock on the top of a

dense forest canopy. This situation yields an erroneously

large depth estimate but does not affect the conductance

estimate.

Dip symbols are used to indicate the direction of dip

of conductors. These symbols are used only when the anomaly

shapes are unambiguous, which usually requires a fairly

resistive environment.

A further interpretation is presented on the EM map by

means of the line-to-line correlation of anomalies, which is

based on a comparison ~f anomaly shapes on adjacent lines.

This provides conductor axes which may define the geological

structure over portions of the survey area. The absence of

conductor axes in an area implies that anomalies could not

be correlated from line to line with reasonable confidence.

DIGHEM electromagnetic maps are designed to provide

a correct impression of conductor quality by means of the

conductance grade symbols. The symbols can stand alone with
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geology when planning a follow-up program. The actual mho

values are plotted for those who wish quantitative data.

The anomaly ppm and depth are indicated by inconspicuous

dots which should not distract from the conductor patterns,

while being helpful to those who wish this information. The

map provides an interpretation of conductors in terms of

length, strike direction, conductance, depth, thickness

(see below), and dip. The accuracy is comparable to an

interpretation from a high quality ground EM survey having

the same line spacing.

An EM anomaly list attached to each survey report

provides a tabulation of anomalies in ppm, and in mhos

and estimated depth for the vertical sheet model. The EM

anomaly list also shows the conductance in mhos and the

depth for a thin horizontal sheet (whole plane) model, but

only the vertical shee~ parameters appear on the EM map.

The horizontal sheet model is suitable for a flatly dipping

thin bedrock conductor such as a sulfide sheet having a

thickness less than 15 m. The list also shows the resis­

tivity and depth for a conductive earth (half space) model,

which is suitable for thicker slabs such as thick conductive

overburden. In the EM anomaly list, a depth value of zero

for the conductive earth model, in an area of thick cover,

warns that the anomaly may be caused by conductive

overburden.
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Since discrete bodies normally are the targets of EM

surveys, local base (or zero) levels are used to compute

local anomaly amplitudes. This contrasts with the use of

true zero levels which are used to compute true EM

amplitudes. Local anomaly amplitudes are shown in the

EM anomaly list and these are used to compute the vertical

sheet parameters of conductance and depth. Not shown in

the EM anomaly list are the true amplitudes which are used

to compute the horizontal sheet and conductive earth

parameters •.

X-type electromagnetic responses

DIGHEMII maps contain x-type EM responses in addition

to EM anomalies. An x-type response is below the noise

threshold of 3 ppm, and reflects one of the following: a

weak conductor near th'] surface, a strong conductor at depth

(e.g., 100 to 120 m below surface) or to one side of a

flight line, or aerodynamic noise. Those responses that

have the appearance of valid bedrock anomalies on the flight

profiles are mentioned in the report. The others should not

be followed up unless their locations are of considerable

geological interest.
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The thickness parameter

DIGHEMII can provide an indication of the thickness

of a steeply dipping conductor. The ratio of the anomaly

amplitude of channel 24/channel 22 generally increases as

the apparent thickness increases, i.e., the thickness in

the horizontal plane along the flight line. This thickness

is equal to the conductor width if the conductor dips at

90 degrees and strikes at right angles to the flight line.

This report refers to a conductor as thin when the thickness

is likely to be less than 3 m, and thick when. in excess of

10 m. In base metal exploration applications, thick conduc­

tors can be high priority targets because most massive

sulfide ore bodies are thick, whereas non-economic bedrock

conductors are usually thin. An estimate of thickness

cannot be obtained when the strike of the conductor is

subparallel to the fliJht line, when the conductor has a

shallow dip, when the anomaly amplitudes are small, or when

the resistivity of the environment is below 100 ohm-m.

Resistivity mapping

Areas of widespread conductivity are commonly

encountered during surveys. In such areas, anomalies can

be generated by decreases of only 5 m in survey altitude as
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well as by increases in conductivity. The typical flight

record in conductive areas is characterized by inphase and

quadrature channels which are continuously active; local

peaks reflect either increases in conductivity of the earth

or decreases in survey altitude. For such conductive areas,

apparent resistivity profiles and contour maps are necessary

for the interpretation of the airborne data. The advantage

of the resistivity parameter is that anomalies caused by

altitude changes are virtually eliminated, so the resis-

tivity data reflect only those anomalies caused by conduc-

tivity changes. This helps the interpreter to differentiate

between conductive trends in the bedrock and those patterns

typical of conductive overburden. Discrete conductors will

generally appear as narrow lows on the contour map and broad

conductors will appear as wide lows.

Channel 40 (see AJpendix) and the resistivity contour

map present the apparent resistivity using the so-called

pseudo-layer (or buried) half space model defined in Fraser

(1978)2. This model consists of a ~esistive layer over-

lying a conductive half space. Channel 41 gives the

apparent depth below surface of the conductive material.

2Resistivity mapping with an airborne multicoil
electromagnetic system: Geophysics, v 43, p. 144-172.
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The apparent depth is simply the apparent thickness of the

overlying resistive layer. The apparent depth (or

thickness) parameter will be positive when the upper layer

is more resistive than the underlying material, in which

case the apparent depth may be quite close to the true

depth.

The apparent depth will be negative when the upper

layer is more conductive than the underlying material, and

will be zero when a homogeneous half space exists. The

apparent depth parameter must be interpreted cautiously

because it will contain any errors which may exist in the

measured altitude of the EM bird (e.g., as caused by a dense

tree cover). The inputs to the resistivity algorithm are

the inphase and quadrature components of the coplanar coil­

pair. The outputs are the apparent resistivity of the

conductive half space (the source) and -the sensor-source,
distance. The flying height is not an input variable,

and the output resistivity and sensor-source distance are

independent of the flying height. The apparent depth,

discussed above, is simply the sensor-source distance minus

the measured altitude or flying height. Consequently,

errors in the measured altitude will affect the apparent

depth parameter but not the apparent resistivity parameter.
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The apparent depth parameter is a useful indicator of

simple layering in areas lacking a heavy tree cover. The

DIGHEMII system has been flown for the purpose of

permafrost mapping, where positive apparent depths were

used as a measure of permafrost thickness. However, little

quantitative use has been made of negative apparent depths

because the absolute value of the negative depth is not a

measure of the thickness of the conductive upper layer and,

therefore, is not meaningful physically. Qualitatively, a

negative apparent depth estimate usually shows that the EM

anomaly is caused by conductive overburden. Consequently,

the apparent depth channel 41 can be of significant help in

distinguishing between overburden and bedrock conductors.

Interpretation in conductive environments

Environments having background resistivities below

30 ohm-m cause all airbprne EM systems to yield very

large responses from the conductive ground. This usually

prohibits the recognition of bedrock conductors. The

processing of DIGHEMII data, however, produces six

channels which contribute significantly to the recognition

of bedrock conductors. These are the inphase and quadrature

difference channels (.33 and 34), the resistivity and depth

channels (.40 and 41), the conductivity contrast channel

('42), and the product of the conductivity contrast and

depth contrast channels (.44).



t~~

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

3830 L19

- 15 -

The EM difference channels (33 and 34) "eliminate up to

99% of the response of conductive ground, leaving responses

from bedrock conductors, cultural features (e.g., telephone

lines, fences, etc.) and edge effects. An edge effect

arises when the conductivity of the ground suddenly changes,

and this is a source of geologic noise. While edge effects

yield anomalies on the EM difference channels, they do not

produce resistivity anomalies. Consequently, the

resistivity channel aids in eliminating anomalies due to

edge effects. On the other hand, resistivity anomalies will

coincide with the most highly conductive sections of

conductive ground, and this is another source of geologic

noise. The recognition of a bedrock conductor in a highly

conductive environment therefore is based on the anomalous

responses of the two difference channels (33 and 34) and the

resistivity channel (40). Tne most favourable situation is

where anomalies coincide on all three channels.

Channel 41, which is the apparent depth to the conduc­

tive material, also helps determine whether a conductive

response arises from surficial material or from a conductive

zone in the bedrock. When this channel rides above the

zero level on the electrostatic chart paper (i.e., it is

negative), it implies that the EM and resistivity profiles

are responding primarily to a conductive upper layer, i.e.,
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conductive overburden. If channel 41 is below the zero

level, it indicates that a resistive upper layer exists, and

this usually implies the existence of a bedrock conductor.

The conductivity contrast channel (i42) highlights

local resistivity lows. This channel, and the depth

contrast (*43), both yield positive anomalies from conduc­

tors at depth. Channel 44 is the multiple 42*43 and it is

highly sensitive to conductors at depth. The interpretation

of .channels 42 and 44 has to be done carefully, however,

because they may also respond in a similar fashion to a

local thickening in the conductive cover as, for example,

over a buried river channel. Channels 42 and 43 are derived

from channels 40 and 41 using digital filter techniques.

Channels 35, 36 and 42 are the anomaly recognition

functions. They are used to trigger the conductance

channel 37 which identifies discrete conductors. In.highly

conducting environments, channel 36 is deactivated because

it is sUbject to corruption by highly conductive earth

signals. Some of the automatically selected anomalies

(channel 37) are discarded by the human interpreter. The

automatic selection algorithm is intentionally oversensitive

to assure that no meaningful responses are missed. The

interpreter then classifies the anomalies according to their

source and eliminates those that are not substantiated by
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the data, such as those arising from geologic or aerodynamic

noise.

The resistivity map often yields more useful informa­

tion on conductivity distributions than the EM map. In

comparing the EM and resistivity maps, keep in mind the

following:

(a) The resistivity map portrays the absolute

value of the earth's resistivity.

(b) The EM map portrays anomalies in the earth's

resistivity. An anomaly by definition is

a change from the norm and so the EM map

displays anomalies, (i) over narrow, conduc-

tive bodies and (ii) over the boundary zone

between two wide formations of differing

conductivity.

The resistivity map might be likened to a total field

map and the EM map to a horizontal gradient in the direction

of flight 3• Because gradient maps are usually more sensi­

tive than total field maps, the EM map therefore is to be

3The gradient analogy is only valid with regard to the
identification of anomalous locations. The calcula­
tion of conductance is based on EM amplitudes relative
to a local base level, rather than to an absolute zero
level as for the resistivity calculation.
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preferred in resistive areas. However, in conductive areas,

the absolute character of the resistivity map usually causes

it to be more useful than the EM map.

Reduction of geologic noise

Geologic noise refers to unwanted geophysical

responses. For purposes of airborne EM surveying, geologic

noise refers to EM responses caused by conductive overburden

and magnetic permeability. It was mentioned above that the

EM difference channels (i.e., channel 33 for inphase and 34

for quadrature) tend to eliminate the response of conductive

overburden. This marked a unique development in airborne EM

technology, as DIGHEMII is the only EM system which yields

channels having an exceptionally high degree of immunity to

conductive overburden.

Magnetite produces a form of geological noise on the

inphase channels of all EM systems. Rocks containing less

than 1% magnetite can yield negative inphase anomalies

caused by magnetic permeability. When magnetite is widely

distributed throughout a survey area, the inphase EM chan­

nels may continuously rise and fall reflecting variations

in the magnetite percentage, flying height, and overburden

thickness. This can lead to difficulties in recognizing
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deeply buried bedrock conductors, particularly if conductive

overburden also exists. However, the response of broadly

distributed magnetite generally vanishes on the inphase

difference channel 33. This feature can be a significant

aid in the recognition of conductors which occur in rocks

containing accessory magnetite.

EM magnetite mapping

The information content of DIGHEMII data consists

of a combination of conductive eddy current response and

magnetic permeability response. The secondary field

resulting from conductive eddy current flow is frequency­

dependent and consists of both inphase and quadrature

components, which are positive in sign. On the other

hand, the secondary field reSUlting from magnetic

permeability is indepei;dent of frequency and consists of

only an inphase component which is negative in sign. When

magnetic permeability manifests itself by decreasing the

measured amount of positive inphase, its presence may be

difficult to recognize. However, when it manifests itself

by yielding a negative inphase anomaly (e.g., in the absence

of eddy current floW), its presence is assured. In this

latter case, the negative component can be used to estimate

the percent magnetite content.
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A magnetite mapping technique was developed for the

coplanar coil-pair of DIGHEMII. The technique yields

channel 50 which displays apparent weight percent magnetite

according to a homogeneous half space model. The method can

be complementary to magnetometer mapping in certain cases.

Compared to magnetometry, it is far less sensitive but is

more able to resolve closely spaced magnetite zones, as well

as providing an estimate of the amount of magnetite in the

rock. The method is sensitive to 1/4% magnetite by weight

when the EM sensor is at a height of 30 m above a magnetitic

half space. It can individually resolve steeply dipping

narrow magnetite-rich bands which are separated by 60 m.

The EM magnetite mapping technique provides estimates

of magnetite content which are usually correct within a

factor of 2 when the magnetite is fairly uniformly distri­

buted. EM magnetite m~ps can be generated when magnetic

permeability is evident as indicated by anomalies in

channel 50.

The EM magnetite algorithm is basically quite simple

because a linear relationship exists between volume percent

magnetite and the negative inphase response in ppm. This

linear relationship is true for a fixed survey altitude when
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demagnetization effects are disregarded and when a fixed

susceptibility-volume percent relationship is assumed. The

technique in practice involves, first, correcting the actual

EM response for variations in flying altitude and, second,

calibrating the negative inphase ppmS in terms of volume

percent magnetite.

EM magnetite mapping provides another method of

airborne geologic mapping. It thus joins resistivity

mapping, magnetometer mapping, spectrometry, photogeology,

etc., as a possible means by which geologic information can

be obtained from airborne techniques. It is not nearly as

useful in the general sense as the other airborne mapping

techniques, but can be of value in cases where the magnetite

content gives an indication of lithology.

Like magnetometry; the EM magnetite method maps only

bedrock features, provided that the overburden is character­

ized by a general lack of magnetite. This contrasts with

resistivity mapping which portrays the combined effect of

bedrock and overburden.
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MAGNETICS

The existence of a magnetic correlation with an EM

anomaly is indicated directly on the EM map. An EM anomaly

with magnetic correlation has a greater likelihood of being

produced by sulfides than one that is non-magnetic. How­

ever, sulfide ore bodies may be non-magnetic (e.g., the

Kidd Creek deposit near Timmins, Ontario, Canada) as well

as magnetic (e.g., the Mattabi deposit near Sturgeon Lake,

Ontario) .

The magnetometer data are digitally recorded in

the aircraft to an accuracy of one gamma. The digital

tape is processed by computer to yield a standard total

field magnetic map which is usually contoured at 25 gamma

intervals. The magnetic data also are treated mathematic­

ally to enhance the magnetic response of the near-surface

geology, and an enhanced magnetic map is produced with a

100 gamma contour interval. The response of the enhancement

operator in the frequency domain is shown in Figure 2. The

100 gamma contour interval is equivalent to a 5 gamma inter­

val for the passband components of the airborne data. This

is because these components are amplified 20 times by the

operator of Figure 2.
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Frequency response of magnetic
operator
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The enhanced map, which bears a resemblance to a

downward continuation map, is produced by digital bandpass

filtering the total field data. The enhancement is equiva­

lent to continuing the field downward to a level (above

the source) which is 1/20th of the actual sensor-source

distance.

Because the enhanced magnetic map bears a resemblance

to a ground magnetic map, it simplifies the recognition

of trends in the rock strata and the interpretation of

geological structure. The contour interval of 100 gammas

is suitable for defining the near-surface local geology

while de-emphasizing deep-seated regional features.

CONDUCTORS IN THE SURVEY AREA

The electromagnet:c map shows the locations of conduc­

tors and their interpreted conductance (i.e., conductivity­

thickness product), depth and, occasionally, dip. Their

strike direction and length are also shown when anomalies

can be correlated from line to line. When studying the maps

for follow-up planning, consult the anomaly listings

appended to this report to ensure that none of the

conductors are overlooked.



anomalies are not commented on below as the discussions are

The EM maps indicate which anomalies are believed to be

The survey consisted of one main block (Sheet 1) east

of Zeehan, Tasmania and two test lines (Sheet 2) about 3 km

south of the main block. The flight line direction was

always east-west. The amounts flown are as indicated below:

caused by cultural or surficial sources.

383059

265.0
11.0

276.0

Line-km

Generally, such

1 - 41
42 - 43

Line-number

- 25 -

,

200 m
2,000 m

Line-spacingArea

Sheet 1
Sheet 2
TOTAL

directed to-identifying bedrock features.
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Sheet 2

This sheet contains two test lines (42 and 43) flown

east-west 2 km apart. There are no magnetic, enhanced

magnetic, or resistivity contour maps as the data are too

sparse for contouring.

The magnetic pro Liles show several distinct peaks on

both lines.

The resistivity profiles show ,no values below

tODD ohm-m on line 42. There are several minor conductive

overburden responses on line 43.



Five map sheets accompany this report.
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Enhanced magnetics
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The EM anomaly map has no anomalies

and has only been produced to

provide a record of the flight

path.

Respectfully sUbmitted,
DIGHEM LIMITED

bJJ~J/
W.S. ~rs
Geophysicis

.C. Fraser
President

2 map sheets
1 map sheet
1 map sheet
1 map sheet
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THE FLIGHT RECORD AND PATH RECOVERY

chart paper at 1:15,000 or at map scale, whichever is

larger. The digital profiles, which may be displayed, are

10 gamma
3 m
1 ppm
1 ppm
1 ppm
1 ppm
1 %

1 "
1 ppm
lpprn
1 ppm
1 ppm
lpprn
1 ppm
1 mho

.03 decade
3 m
arbitrary
arbitrary
arbitrary

.03 decade
3 m
arbitrary
arbitrary
arbitrary
0.25%

Scale
units/mm

383062

20 magnetics
21 bird height
22 vertical coaxial coil-pair inphase (freq il)
23 vertical coaxial coil-pair quadrature (freq il)
24 horizontal coplanar coil-pair inphase (freq i2)
25 horizontal coplanar coil-pair quadrature (freq i2)
26 VLF-EM total field
27 VLF-EM vertical quadrature
28 ambient noise monitor (coaxial receiver)
29 ambient noise monitor (coplanar receiver)
33 difference function inphase from channels 22 and 24
34 difference function cpadrature from channels 23 and 25
35 first anomaly recognition function
36 second anomaly recognition function
37 conductance
40 log resistivity (at freq #2)
41 apparent depth or thickness (at freq #2)
42 conductivity contrast (at freq #2)
43 depth contrast (at freq #2)
44 product 42*43 (at freq t2)
45 log resistivity (at freq tl)
46 apparent depth or thickness (at freq tl)
47 conductivity contrast (at freq tl)
48 depth contrast (at freq il)
49 product 47*48 (at freq il)
50 apparent weiqht percent magnetite

Channel
Number Parameter

as follows:

generated later by computer and plotted on electrostatic

Both analog and digital flight records are produced.

The analog profiles are recorded on green chart paper in

the aircraft during the survey. The digital profiles are
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The log resistivity scale of 0.03 decade/mm means that

the resistivity changes by an order of magnitude in 33 rom.

The resistivities at 0, 33, 67 and 100 mm up from the bottom

of the chart are respectively 1, 10, 100 and 1000 ohm-m.

The fiducial marks on the flight records represent

points on the ground which were recovered from camera film.

Continuous photographic coverage allowed accurate photo-path

recovery locations for the fiducials, which were then

plotted on the geophysical maps to provide the track of the

aircraft.

The fiducial locations on both the flight records and

flight path maps were examined by a computer for unusual

helicopter speed changes. Such changes may denote an error

in flight path recovery. The resulting flight path loca­

tions therefore reflect a more stringent checking than is

provided by standard flight path recovery techniques.

The following brief description of DIGHEMII

illustrates the information content of the various

profiles*.

*For a detailed description, see D.C. Fraser, Geophysics,
v.44, p.1367-1394.
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Single-frequency surveying

The DIGHEMII system has two transmitter coils

which are mounted at right angles to each other. Both

coils transmit at approximately the same frequency. (This

frequency is given in the Introduction.) Thus, the system

provides two completely independent surveys at one pass. In

addition, the digital profiles (generated by computer)

include an inphase channel and a quadrature channel which

essentially are free of the response of conductive

overburden. Also, the EM channels may indicate whether the

conductor is thin (e.g., less than 3 m), or has a substan­

tial width (e.g., greater than 10 m). Further, the EM

channels include channels of resistivity, apparent depth and

conductance. A minimum of 14 EM channels are provided. The

DIGHEMII system gives information in one pass which cannot

be obtained by any other airborne or ground EM technique.

Figure Al shows a DIGHEMII flight profile over a

conductive ore body in Australia. It will serve to identify

the majority of the available channels.

Channels 20 and 21 are respectively the magnetics and

the EM bird height. Channels 22 and 23 are the inphase and

quadrature of the coaxial coil-pair. This coil-pair is
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equivalent to the standard coil-pair of all inphase­

quadrature airborne EM systems. Channels 24 and 25 are

the inphase and quadrature of the additional coplanar

coil-pair.

Channels 33 and 34 are inphase and quadrature

difference functions of the coaxial and coplanar channels.

The difference channels tend to be free from the response

of conductive overburden. Channel 37 is the conductance.

The conductance channel essentially is an automatic anomaly

picker calibrated in conductance units of mhos; it is

triggered by the anomaly recognition functions shown as

channels 35, 36, and 42.

Channel 40 is the resistivity, which is derived from

the coplanar channels 24 and 25. The resistivity channel 40

yields data which can be contoured, and so the DlGHEMll

system yields a resistIvity contour map in addition to an

electromagnetic map, a magnetic contour map, and an enhanced

magnetic contour map. The enhanced magnetic contour map is

similar to the filtered magnetic map discussed by Fraser.*

*Cdn. lnst. Mng., Bull., April 1974.
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Channel 41 is the depth channel. A depth estimate

which is negative will occur when conductive overburden

exists. A negative depth estimate implies that the

conductive material occurs above the daylight surface.

This false estimate shows that the EM system has responded

to the conductive surface material and had also sensed the

underlying resistive rock. In Fig. Al, the positive depth

estimate of about 100 m is close to the true depth for this

bedrock conductor.

Channel 42 is the conductivity contrast which high­

lights resistivity lows. Channel 43 is the depth contrast,

which usually is not plotted. Both channels 42 and 43 tend

to yield positive responses over bedrock conductors at

depth. Channel 44 is the multiple of channels 42*43.

Consequently, channel 44 tends to yield large positive

responses over bedrock conductors at depth. The interpre­

tation of channels 42 and 44 has to be done with care,

however, because they may also respond in a similar fashion

to a local thickening in conductive cover, e.g., over a

buried river channel.

Channel 50 provides an estimate of the percent by

weight of magnetite. This. computation is made whenever
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the coplanar inphase channel 24 is negative. The negative

response shows that magnetic permeability exists.

Dual-frequency surveying

For surveys flown primarily for resistivity mapping, as

opposed to EM surveying, the two transmitter coils may be

energized at two well-separated frequencies (e.g., 900 and

3600 Hz). Apparent resistivity maps can be made indepen­

dently for each frequency. The interpretation procedure

involves comparing the apparent resistivity and apparent

depth parameters at the two frequencies.

The use of two different coil-pair orientations (i~e.,

coaxial and coplanar) for dual-frequency resistivity mapping

is an unorthodox procedure. However, as long as the current

flow patterns are primarily horizontal, the different coil

orientations do not iniluence the results. Wire fences and

other cultural features will produce local deviations,

because they usually respond preferentially to one or the

other of the coil-pairs.

The difference channels 33 and 34, and the anomaly

recognition channel 35, are not produced for dual frequence

surveys. This is because the divergent frequencies of the

two coil-pairs render them meaningless.
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APPENDIX IV

COMMENTS ON THE HOWARDS ROAD 1979 DRAINAGE SAMPLING

(from Macnamara, 1980)

Note Not all samples referred to come from the

relinquished area
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8.1 Samples 602675M-676p

8.2 Samples 602702M-703P and 602710M-711P

8. HOWARDS ROAD AREA ANOMALIES

The anomaly appears to be third order only.8. 1 .3

8.2.3 Panned concentrate sample 602703P contains

3 ppm Ag, 18.7% Cr, 9.6% Fe.

8.2.2 Sample 602564P (Figure ~) collected in 1978

(Macnamara, 1979) in the main creek downstream of

602702M and 602710M contained 20 ppm Ag.

8.2.1 Sieved sample 602702M and 602710M each with

5 ppm Ag, and slightly elev?ted Zn-Pb values are weakly

anomalous compared with other sieved drainage samples

in the Howards Road area.

/ ....

383070

Sieved sample 602675M is weakly to moderately

anomalous with (in ppm) 360 Zn and 185 Pb.

8.1 .1 These samples occur north of Howards Road

and just south of the dolerite mass of Mt. Dundas,

near an eastern corner of the E.L.

8.1.2 Chemical analysis of panned concentrate

sample 602676P shows unremarkable Zn and Pb values but

carries 3.8% Cr and 13.6% Fe.

Binocular microscopy indicated black and

yellow sUbangular to angular grains, very good sorting.

The heavy minerals comprise major (+5%) hypersthene,

minor (1-5%) magnetite rubble, limonitic pebbles,

leucoxene and zircon, garnet, rutile, tourmaline and

specularite.
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Microscopic description (see Table 2)

indicated brown and yellow h.m., euhedral and angular

grains, good sorting. It consists by volume of 40%

chromite plus major (+5%) ilmenite and leucoxene,

minor (1-5%) limonitised garnet schist and trace

( <: 1%) magneti te rock aggregates, epidote, garnet,

rutile and zircon.

Chemical analyses of sample 602711P

indicated less than 1 ppm Ag, 0.47% Cr and 4.8% Fe.

Microscopic description (Table 2) indicated green angular

poorly sorted h.m. with major epidote pebbles, epidote

and actinolite and trace chromite and magnetite rubble.

8.2.4 "hile the chromium was probably derived from

an ultrabasic rock, the garnet schist and actinolite

grains were unexpected in this section of the E.L.

8.2.5 Except for the 1978 value of 20 ppm, the

above samples are weakly anomalous only. However, they

gain added significance by their proximity to the more

highly anomalous samples discussed in the following

section (8.3).

8.3 Panned Concentrate Samples 602682-721P

8.3.1 Panned concentrate samples 6D2682P to 721P

(Table 1) all contain anomalous gold values, associated

with moderately high Cr values. In addition nearby

samples 6D2701P, 7D9P and 719P from the Howards Road

area are also weakly anomalous with D.l ppm Au (see

Appendix III).

8.3.2 The samples were collected in the SE corner

of E.L. 15/76 from streams draining morainal material

through which Dundas Group rocks crop out along some

valleys. Other valleys and the ridges have been mapped

as Pleistocene Moraine (Blissett, 1962).
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TAGLE 2 HEAVY MINERAL SUITES, HOWARDS ROAD AREA, BINOCULAR MICROSCOPE STUDY

• - - - - - - - - - - - - - - - - - -
S<lmple Colour Shupe Sorting Major Mi.nor Trace

No. (+sq (1-5~) I 1%1

602682P Black and Subangular Good Chromite (15~1 Tourmaline Anatase
grey to angular Epidote Zircon Biotite

Ilmenite Diops ide
Gur ne t
Leucoxene
Mugnctite
Brookite

602692P - - - Ilmenite Rutile Magnetite rubble
<" 691 PI Leucoxcne Zircon Limoni tic pebbles

Beryl*
Gold 'I<

Epidote
Garne t
Monazi te
Sphene
Tourmaline

602694 P Yellow, l\ngular t ' Excellent Ilmenite Chromite (2%1 Epidote
black subangula', Leucoxene Magnetite Garnet (orange, pink)

zircon Rutile Tourmaline

602696P Yellow, Angular, Excellent Epidote Magnetite Chromite
bli)ck subangular Ilmenite Corundum*

Leucoxenc Zircon

602703P Brown, Euhedral, Good Chromite (40%) Limonitised garnet Magnetite rock
yellow angular: Ilmenite schist* aggregates

Leucoxenc Epidote

I
Gurnet
Rutile
Zircon

602707p Bl()ck. !"r<lgrnented M.oderate Chromitc <40~) '1'alc Rutile
yellow angular l'(emolite schist Zircon

Epidote Magnetite rubble
Leucoxene

602711P Green A.ngular Poor Epidote pebbles - Chromite
Epidote - Magnetite rubble
A.ctinolite

602717P Brown, Subangular, t-loderate Epidote Epidote pebbles Chromite
green some angular Ilmenite Magnetite rubble Rutile

Leucoxene Actinolite Tourm()line
'l i rcon

602721P , Subangular, Poor Epidote pebbles Zircon Rutile
some angular Epidote Garnet ~ pink and

Chromitt> orange)
rlm.... ,.,it: ...
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8.3.3 In order of decreasing gold content, the

panned concentrate analyses are set out below. Each

sample represents four to six 35 em (15") pans of

material - approximately 0.02 m3

Sample No: Au Ag Cr Fe i'ieight
(ppm) (ppm) (%) (% ) (gl

602692P 114 4 20.6 10.4 ?

602707P 48 1 21.6 8.0 44.6

602721P 6.3 L1 12.0 6.4 55.3

602694P 3.7 6 14.7 6.4 9.0

602682P 1.3 <,1 12.0 7.2 9.0

602696P 1.0 <1 5.3 4.0 50.4

8.3.4 Results indicate strong gold anomalies are

reporting in panned concentrates associated with

elevated Ag and Cr values. Cr and Fe possibly vary

proportionately with gold when it does occur in the

h.m.

8.3.5 Table 2 outlines a description of the heavy

mineral suites of the anomalous gold samples. It is

an abstract from Appendix IV.

The'presence of beryl, biotite, corundum,

tremolite schist, garnet schist, etc. in the concen­

trates may indicate a combination of source provenances

or a granite/schist source. This aspect has yet to be

checked.

8.3.6 Follow-up work starting with the strongest

anomalies will involve further panning aimed at closing

off the anomalous area and at checking the source of

the gold. Both the morainal material and bedrock need

to be checked as potential host rocks.

The work deserves a high priority.
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INTRODUCTION

Forty one panned ceavy mineral samples were received

from the Dundas CSR Exploration office for further concentration

over tetrabromoethane and determination of heavy minerals present.

Heavy minerals were tabulated as major (more than

10.0 percent), minor (1.0% to 10.0%) and trace (less than 1.0%).
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\'1/\'1 Percent

-z-

O. 1G

0.07

0.15

0.17

Nio

0.28

0.25

0.28

0.20

Curite serpentinite

Tremolite serpentinite

B3stite serpentinite
(Lherzolite)

Chtomite serpentinite

The tremolite serrentinite th2refore has a close chrome:

nic~~l relationship .

383078

The problem of chromice from ultrabasic intrusi7es

having a close association with gabbro/norite dykes is

exemplified in. The Lizard occurrence where a metamorphosed ser­

pentine magma has beer. intruded by gabbro and norite. The

chromite there is in fluxion bands in fine grained serpentinite

Ivhich is converted to anthophylli te, tremoli te and talc in shear/

crush zones. The serpentinite described has a ratio of 4:1 chrome

to nickel (i.e., 0.28% Cr Z0
3

and 0.07% NiO). It is interesting

to note the Cr Z0 3 :NiO contents of other serpentinite present:

Chromite was found in large quantities in the drainage

samples from streams draining the extensive serpentine outcrop

of Mount Razorback (metamorphosed pyroxenite sills) and its

extension. Chromite also appears to be eroding from the Cambrian

gabbro/norite in the south-east sector of the lease, and from an

unknown source occupying high country on the east side of the

lease.

Chromite is present as non-magnetic opaque octahedra

having a bluish reflectance was checked out by Central Mineralogic.

Services, Adelaide and was confirmed to be a magnesian variety

of the mineral.

Other thun an abundunce of chromite and ilmenite

(including leucoxene) in many samples and major zircon and

rutile in several there is little of interest or significance

in these concentrates. There are however, traces of gold,

beryl and monazite in sample 691. (" (,'i<.P)
.,..- .. ~
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JEast (1) (5357 m N to 5358 m N/373m E to 374 m E). Samples

673, 632:

Largely ilmenite and epidote, but traces of chromite

occur in 678 and the mineral is in abundance ( 10 percent) in

682. Otherwise magnetite, zircon and tourmaline and contact

metamorphic (?) garnet and tremolite are present.

Origin of chromite unlikely to be from Mt. Dundas

the only basic igneous intrusive in the catchment?

East (2) (5356 m N to 5357 m N/373 m E to 374 m E). Samples

684, 686 and 688

A major abundance of chromite occurs in all three

samples.

The only source of basic rock derived minerals is

gabbro or norite which occupies high ground to the east and just

west of the lease boundary. An abundance of leuco;{enised

·ilmenite also occurs and epidote from catchment metamorphosed

serpentinite or metasediments. Contact metamorphic garnet and

andalusite are present. The freshness of chromite probably _

indicates an adjoining source.

East (4) (5355 m N to 5356 m N/372. m E to 373 m .E.}. Samples

690 and 692 :

Leucoxene and ilmenite are very abundant (70 and

90 volume percent, respectively), and chromite (4 percent) in

6~O which also contains a trace of hypersthene. A aabbroic
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source in the east is the likely source). An abundance of

zircon (20 percent) in Sample 690 and a trace of gold '-lith

monazite, tourmaline and beryl in 691. A possible granite/basic

rock contact may be responsible for the trace of gold present

(where is the granite ?).

East (5) (5355 m N to 5356 m N/373 m E to 374 m E). Samples

701, 703. 705, 707 and 709

From samples 701 to 707 inclusive all contain major

chromite (35, 40, 48 and 40 volume percent respectively). All

samples are from streams draining the gabbro near the eastern

border of the lease. Sample 709 contains only 3 percent of

chromite and is from the southernmost stream. Ilmenite and

leucoxene are also dominant minerals in the above concentrates.

Towards 707 and 709 calc-silicate minerals, epidote, actinolite and

tremolite (from altered serpentinite and basic intrusives?) become

dominant and most of sample 709 is epidote. The minerals are

fresh and largely angular fragmented grains but are well sorted.

Talc appears as an impurity in 707 (from metamorphosed gabbro ?).

From whence the garnet schist in 703 ?

I
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1. Zeehan, 1 Mile Series, Sheet No. ~O, Geological Survey

of Tasmania.

the Lizard and Meneage 1946, by J.S. Flett and

H.M. Stationery Office, London, U.K.
Geology of

J.B. Hill.

5/12/79

5.

4. A Mineralogical/Geochemical Appraisal of Heavy Mineral

Concentrates, E.L. 15/76, Dundas, Tasmania. Pacminex

Report PMR 88/78.

2. Explanatory Report, K'55-5-S0 Zeehan by A.H. Blissett,

1962. 1 Mile Geological Map Series, Geological Survey

of Tasmania.

3. A Mineralogical Examination of Heavy Mineral Concentrates

and Petrographic Survey of Rock Types, E.L. 15/76, Dundas,

Tasmania. Pacminex Report PMR 215/77.

I! "y
\;;;)'b

(1\

11
( '"I !c

y

IL
If
I[
I[

1\
I
I <§i;'

I
I
(

I
I
I
1
1"-
I
I'



Du,m,;s n. i'r., STRE,·,:·! SEOI:-1ENT EXPLORATION PROGRMIME 1979

383082

LEGEnD

Gr ain ShaDes Sorting

Euhedral, crystalline 1 E:{cellent

Aggregated laths 2 Very Good 2
Sub.:Jngular 3 Good 3
Angular 4 I-lainly Good 4

Fragmented 5 l10derate 5
Rounded 6 Poor 6

Pitted 7

Buff;

TS

BF

CS

ED

FP

FS

GS

GP

G

LGS

LP

LS

I1R

I-lS

MA

3 Trace 0 ~ Ll

BU

Green;

Yellow;

Blue;

GN

Y

BLU

2 Hi nor 1 --j> <.5

GR Grey;

Vitreous;

."j

Bro,m;

VTWhite;

Black; BR

Dar k Bral-In;

Hajor 5 ~

BL

D!3R

1-1

Mineral, Rock FraGments Abundance

Colours

Rock Particles

Magnetite Rubble

r·1ica Schist

Magnetite Rock Aggregates

Actinolite, Tremolite, Schist"

Banded ferruginous shale

Chlorite Schist

Epidote rock fragments

Ferruginous Pebbles

Ferruginous Siltstones

Garnetiferous Schist

Goethite Pebbles

Graphite Schist

Limonitised Garnet Schist

Limonitic Pebbles

Limonitic Schist
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APPENDIX V

GEOCHEMICAL ANALysts OF THE 1979 DRAINAGE SAMPLING

(Part of Macnamara, 1980)

Note Not all samples referred to come from the

relinquished area

"1
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NOTA'TIONS~ SAMPLE TYPE _

ANALYSES:

- - - -!'!!'"
/ -A"""'ONAL P.:J....',n;\t' .. <_&'·"M·C,eekm...J:' S·Soil vu' ~ r

SA. Soil AUlJ"r, RC - Orill Cory, ( I (
RP.pu~u.. jonChjI'J en,"'-') { ..., t. . .~_(ii~_' I

R· flock
PI••18 lIale elernetlt

-----•OATe ~ t),'!-SAMPL.ED rJ
SAMPLER . M,M .

- -
AR'LE~h~<')JJA ...s
STATE_Tfl.5!_ LOCATlON' _

- -...- - - - ­PACMI~·lTD.-=-SAMP[E DATA SHEET•

E

SAMPLE
NUMBER

-c {-{'7.(£(l( S __• ,
~;



SAMPLER _ __ _ _

DATESAMl'LEO _
LABORATORY

~~~~~~~~:L------
METHOD

--- - - __I

• 06'
NOTATIONS; SAMPl,.ETYPE_ M-Cr....kmud. S-Soil ADUlTlONAL . a

SA· Soil Auger, AC - Drill Co...
RP. Percussion Chip,
R • Rock

ANALYSES Plea, .. 1l,,1" "te"'8nl

-----
AREA ELISbc. I DllodA5
STATE_T"~LOCATlON~ _

bRAiNA G ~

- 1!IIIa..- - - - ­~MINEX.Y.lTD.-SAMPLE DATA SHEET•
CHEMICAL ANALYSES Ipl'ml LOCAl ION

I

-llTlTT ii:.

SUMMARY DESCRiPTION
uw

!JlJ<~uv"E eAST': '1.~J"f L,nlL ( t.~1'l.~"; /'3<;o(YI£' 0·1.,'1"\ #vC.(

-.:. (•.,1.. (E. (;-1c-. M

1·47;,

.eSo

2

-" !<.'

<50

4

~50

-10 <. 30 "-3 <50
-'00 <

-1"
-~o Ie

"- 10

-1.0

- '30 30
-10
-SD I (

{·/s.

-1-0
::q;; '"-,.
-~O <'i
- 10

-~, :;
_10 ~ <-3 <50
-'30 5

<?o <3

-1.0 <--.:- "'3 <-50

-80 5

-)0 <3t:: "--~ ...:.:.5--...
-~o 10

-," -"'r_ -"3 <5e
-«0 <-0,

~o "' ,~ <: 3 -"50
-f<O 5

{.fa M

(,<;$ 1M

SAMPLE
NUMBER

f.~L 1M

(,01-- 1.7~ P

S b Mo W F \ f\ Cd Nb fk
-1-1'1.'.' .,. ,I.. , ..........!.... " "I...... " ..I.......... "" ..{....I.... lul.. ~.I•• "I•••, •• ............1....1....1., ....1..

~-oo

:cn
~~~~~.........L..............J~..L.............L..............L.............J..~L...............l-.---L --L....~~

lIE



OAT' (/,-_D ~
SAMPlEO~ JC7
SAMPlER__~tLt1....:..- ----------

-
M. Creekmud, S· Soil
SA . Soil Auger. RC - Otill CO".
RP. PercuSlion Chip.
R Roell
Ple~.e Ital! elemenl

-
ANALYSES:

-
NOTATIONS: SAMPLE TYPE-
---r--

E I , L" )) ( PROSPECT I
AREA__~S~I..I.. ."Oe q S NUMBEA_----'''~O'_'1..~_

iT I 1: tOo.OOO
SfATE.....1...!l.s-lOCATION____ SHEf:T I '1,~

lla~ INOG-E SA Mm IN',

•
CHEMICAL ANALYSES (ppm)

12-, l,

LOCAfIOf.

WC''i'" -1--------
1IV'1 rJi~

j ,
L-f'I-r1"11"1'1 D.l:

1200

(.,~" M -10 "'- I Zt loc
-~o "-<; 15 I cS

L. 2. "'-3
J
I <0'1 110 /25 7L. 87

leo

I~co G·2



DATE (.1 I
SAMPLEO__" r- (/ 7j
SAMPLER _

LA90AATOAY

~~~~~~~~L------
N1E1HOD

-
A·Rnc~

PI~~I' IInlB elernen!

-
ANALVSES:

- - - --• 0"
NOTATIONS: SAMPLE TYPE- M-Cr~okmud. $-50il ADDITIONAL =:'0

SA - SoH AU!let, AC - Drill Co.. ,
RP - P"rC"~lion O"PI

------ ~- - - -­PACMINEX.V. LTD.- SAMPLE DATA SHEET

AReA eLff /1b ])LJ n cl 4 S ~~~S::~T_b.-nl.L'1..-=--__
-tLlC" r '"100000 -';;IIU

STATE~';'_LOCAT.ON ~_ silEE1- ~c._+__
Do,l/Nfl'; '511 I"II'L /NG

•

f---,--·
SUMMARY DESCAIPTION

K.• lnuJ 1- h/l-~,,-, c,,,j,,d ( '03'0 C~,{,," Sl.<el'
,.,t 53~<.-n.'IITs~,,,,E .. ',J."n< (-"_"""'IO:"m~hc_'<
-(vnd,G1" -,- ~ ---

Fe

/2.07.

",-~o

<$0

"- 50

7·20 I,

<:,c

2 .(, I,

< 59

C/·CO!,,
<: 50

10'4'1,

MoSh

CTLIP

SAMPLE
NUMBER

CHEMICAL ANALYSES (ppm)

5

F In Cd Nb Ac,
,t~ I ••. !•••• to "u,•.• 1,,(.. ; 1.•• 1,0\ ••\•• " "j .. " \a.l 1 I ,1 I 1.. J••

,Gn'"l.(.,"1,-IIV -1,,; <3< <; -L50 <So
.<in 'i

<. 10

(

"
,;

t " ,



SAMPLER _

DATE C11__ / 1
SAMPLEO_':"::r---!:::7

{,C'C

--
ANALYSES:

- -.- -­0.9
NO"fATIONS; SAMPlETYPE_ M-Cr~~kmud. 5-80,1 ADDITIONAL ~_:_t

~~ :~~;~~~~~'c.;~~; Crill Core, r ~ ~·#..~UJ~r 'l~-.
A . fio~~
PI"8'~ 1lalD ~'~m~nI

-----

.". M

- -..- - - -­PACMINcx _Y. LTD. --.: SAMPLE DATA SHEET

E

•



LABORATORY

~~~~~~i::~'L'------
METHOD ----------

-.---
ANALYSES:

- -0-_ __if_,~
NOTATIONS: SAMPLE TYPE _ M· Cre~kmud. S· Soil ADDITIONAL ~-

SA - Soil Auger, RC· O,ill COl.,
AI' - Percussion Chipi
R . R,)Ck
PI~dle S1a'~ eleme",

---
OATE n >. I
SAMPLl;O_""'l'_ rt 1')
SAMPLEA :r: Dv,"'I'N

- -
AREA_E L ($/'(., 1)0 n d CJ. ~ ~~~S::~T 60'-
STATEJaL.-LOCATlON____ ~~:~~~OOl'3J...u P,emll.t1

DR ..I"G~ SI1MP/,Nr,

•
LOCATI(Jtl

I-----r---
SUMMARY DESCRIPTION

.( So

/f.O,,} 7..

<.5c.

<: $0

u.oo 1"

<50

-)(. r:f!7~

<. So

Q·6ol,

<:50

CHEMICAL ANALYSES Ippm)
SAMPLE

NllMl3ER

,05,



OAT' , I -"
SAMI'LED_"_eC_'__L'1_
SAMPLEA_.PJ1/_LP_

-
M • Creekmud. S· Soil
SA· Suit 1I.1l<j"" RC· 0.\\\ C",.,
RI'· p.,cu",O" Ch,pl
A • nnck
PI"a.e 'Ime ..1...."'''1

-
ANALYSES;

--
NO"ATIONS: SAMPLE TYPE-

--

fD
110

~~

1\10

-r

0·1

-

41
I

Ie
5

'J.<

-<5
25

,II'. M

.. ,<l'P



NI'-,

IOCAliON

uw

-
R. flnck
Pfbl>Q il~l" "I","unl

M· C.e!krnud./S. Soil
SA· Sail Aug~,. AC . Drill Ca'B,
RP. PerclIllion ChipJ

-
ANAL VSES;

-
NOTATIONS: SAMPLE TYPE_

---
LABORATORY

~~~~~~~'L------
METliQO

--r:::Ii" "T,
T

<50

18 '!,

.<.50

10./J'/'

.<: So

<.Sc

L.u 'f.

"'- 50

-< 50

- -
DATE lA.""
SAMPLED -L!...""f J9
SAMPLER .;[i}Jr.!!!...'f.!!~

CHEMICAL ANALYSES (ppm)

-< /0

-'1.0 <3l'l ,,-, 'Sc
-SO "'5

1·/ <;.

-~ <30 "-'I <So

-"0 "'S
.Llo

-J.C <" '" ~ <:..:;"
-5' "" C;-

- 1.0 <3c "'~ <. 50
-So 5

/·/s·

J." <'lo -<.~ <. '0-"0 .< C;
-Ie <.x, "'-'I < 5~

·~o .<.<:;
-1<; "'-30 "'-? '" >0
-~o 5

I·/S

-.0 "'-3, "'-3 < So-.., In
-< 10

':1 / (, 1M

'1' P

"1 1<. M

11q P

"10

"'-:1-1 P

(,Ol. 71:!. 1'1

113 ~

"l'JC 1'1

11.5 P

11~ 1M

-n M

.,J,< P

1"1.'" M

bol i'iJ, M

'11.1 1M

. "''?,"I. IP

13' M

'1<u P

- ....- - - -­PACMINEX.V. LTD.- SAMPLE DATA SHEET

,.
•



----
ANALYSES'

-.-
SAMPLE TVPE _ M· C'UkmUd.~.Soil ADDITIONAL ~_qt9A

~~:~~:~~~:~·C~~;D'iUCQ'II. ~i~_~~~~_'~:,.~.~_!~_ r U
R . flock
Pl~3te llJle II em.."

-- -­38309~- -
AREA_L'-=...!.2_/1~~_fl~cU- ~~~lS::~T '01-
STATE~S_·_LOCATION ~~i~TOOD--..::J.!i!..Y__

b~~IN' (L: <;fJHf'L,Nr.
CHEMICAL ANALYSES lopm)

UW t.,~

IN
()()

V"
0 1
-Oi
l!'\1



DATE
SAMPLED' _

SAMPLEA _

LABORATORY

~~~~~~~~.L.'------
METHOD

NOTATIONS; SAMPLE TVPE_

.'
----r7------
~-..d~~!-.~_!.-I.-..~:'!~_. '.'

- - - --
M-C",km""v;'-,O" ~DmONAL O_~f)
SA _50.1 AU!l~r, Ae. Drill Core. U
RP .l'e,r.\Ju,on CIl'lll
A ·n"""
¥1~hW ,\hle el"rr,enlANALYSES

------~IN_mD.-.MPfPDAT"HE~
AREA_E LI$..G£,-----.1iJnctttS ~~~sri:r- 6o'L.
STATE---l1:15_ LOCATION__----::-- ~;;~~~OO__,~'1.!_'±__

N~INA& - SnMPL/·lf-

•

,4-3 -"20

-So

,.,,, "0

--fu

,,,5 -/Q
-M

-1U (, -1..;::

.- $1.'

-1 " 10

-~o

,4-'1: -1,;>

-:ii9

(,02 ""14q -:l.<)

- \;0



NOTATIONS: SAMPL~TYPE -

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

-.- -­°O"
AODlT10NAL ?

-
M • Cree"mud, S· Soil
SA. Soil AU!Jltf. RC - D,ill Core,
Rp· Pe,cuuion Chilli
R - Rock
Plu,o "ate ol"nenl

-
ANALYSES;

---• .MlrIP.~D. !AM~DAm,HE~ - - ., -
AREA EL. /5170 Du"dq).

PROSPECT GaL DATE LABORATORY
NUMIJER

STATEIJ12- LOCATION
1:100,000

SAMPLED REPORT NO.

SHEET _2.qi'L- SAMPLeR
ANALYTICAL
METHOD

SAMPLE
NUMO£R

1$4 " 1-0 5~O /0 ~O 4n <. <. I ,(0'0' 20 20 IClO" 'f.

f-'-~~~~+-+.....;~~~1,'+..b..C2. "iMMDf--'-......,!\-"0-J--"-~fl>i (O+-..-~..:;<'S!O-/-.~-<',JI"!2.l-~~:.J' 1-t",<,",0".02.<;I-~±,20i-f-----!.2~"-t---,3L'~'O,+ __j--_+__-I__+-_-1-__+-'i:.1-'--+-_-J ~~~~+~-_



------­PACMINEX.Y. LTD.- SAMPLE DATA SHEET

DATESAMPtEO _

SAMPLER _

LABORATORY

:~~OL~~~~'L'------
MeHIOO

NOTA.TIONS: SAMPU. TYP(; _

- - --• °a
ADOITIONAL ~,.. a-

M - C'f.km"d, S' 50,1
SA. Soil Au~" RC. 0,;11 CO".
RP . Ptrcuu,on Chil>1
R· flock
PI" lit liMe elame"l

--
ANALVSES'

----•--
PROSPECT

~:~~O~~~------
SHEET

AREA _

STATE lOCATION _

•

-",,- - .--



SAMPLER _

DATESAMPlEO ____

,-
'__I

OSf)
ADDITIONAL ~ .

---------~------

-.--
M • Cff~ltmud. S· Soil
SA _Soil Auger, AC· Drill Core.
RP. Pe'tu"ion Chip1
A. Flock
Plenle "ale ~lem""1

--
ANAL YSE$:

-
NOTATIONS: SAMPLE TYPE-

LABORATORY.

~~~~~~l~~'l------
METHOD

--

-~ g 740 1.5 do '" I 'Leo" ;n,' If;;-,,' "S <.2<.
-10 <...1 I.::...., <. 0') ..c..SJ .t..S.;;.,

"'- It'u

<:..2"'<1

-1:0 I IOu .L.- j 0' <.. ~..:. <~J

I -'>::c "-f Icc <'1 0- "'<~ <-S,

157 -10 10 310 lS "'0 L f %0 1(,0 It) 000 ""-3 <50 "'-20
I ~ 7,(;0 ::;~ .-.::.,.~ "'- 0 /5J ?>SC",(1 <~ <2£1



DATESAMPLEO __

SAMPLER _

LABORATORV
~~O~;~~L------
METHOD ANALYSES:

-,
-1°0

...- -•ADDITIONAL ___
-

M • e,eekmud, S· Soil
SA· Soil Augor, AC· Drill Core,
RP • Peftl,n;on Chipl
R. Rock
Plhle 'tallt "Iemant

---
NOTATIONS: SAMPLE TYPE-

----. - .......- -­GSR LlMITED-WPLE DATA SHEET

"AEA ~ L 15/7£· ~~~~::~T ~o't
'TA< '" I "'QOooosr.....TE:_~-.!L~._LOCATION uvnc 45 SHEET _

SAMPLE
NUMB(R

CHEMICAL ANI\L Y5ES [ppml

Of }I i
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Australian Laboratory Services rib:
CONSULTING CHEMISTS & ANALYSTS

OFFICE & LABORATORY
44 BALAClAVA ST., WOOlLOONGASBA 4102

LABORATORY REPORT Phon. <07\ >9'6986 AI" 355 0776
TELEX ALSEV 42344

R. w. YERBURY
DIRECI'OR

Au by method 12(.METHOOS:CU Pb Zn "Ag Ni Co Bi by method 1
Sn_I' by method 9 A (XRF)

fhi" l'Obo,glQry IS tt9'SI"r"d bY'
'he Nol;"""l A.,o"ol,£ln 01 h,l,ng
A"tl\<lr'htl1o. A.",.\,ol;a. Thill t",h
r"Forr"d h"'II';n "O~" i:lu" p~'.
rOlintrd ." CC,(,Cl.ld.O"~1! ....'In ,11, ,

BATCH No.' 20 E .CUENT _£:PA",C~MI","N",E""X...!P,-,TYu..,.-,=LT,"D",.~ ~ _

OR DE R No.' _.--182.5.• AREA' __ DUN:u'DlliA.:>S--'-=-.-JT",A",S~ DATE RECE IV ED,3=.5.:c

SAMPLE TYPE,.J>-O!r,(-80111 & BOCKS No.' Jl5 D"TE COMPLETED'~

ATTENTION: ---Mr. P, MACNAMARA

Cu Pb Zn Ag Ni Co Bi Sn W
SAMPLE: No. ppm ppm ppm ppm ppm ppm ppm ppm ppm

.&~ 602652H 15 130 80 1 25 10 10 5 5

S 660 10 95 130 1 30 35 10 5 5

63 30 185 185 1 70 100 15 <5 5

65 30 105 290 2 155 105 10 <5 1.0
67 2 5 10 <1 5 <5 <5 <5 <5

69 <2 20 ~O__ <1 20 10 <5 3.ii5 5-_.._----_._- ------- -- .._--~--- - - -- . _...._--- .

671 10 55 75 <1 20 20 <5 5 5

73 20 175 185 <1 35 35 5 <5 <5

75 25 185 360 1 150 195 5 <5 5

77 10 75 90 <1 45 20 5 <5 <5

79 15 65 115 1 60 15 10 <5 5

680 15 55 90 <1 40 10 10 5 <5

81 ; 10 25 60 <I 55 15 5 5 <5

83 15 65 105 1 45 20 10 <5 5

85 20 70 150 1 105 50 10 <5 5

87 10 45 85 1 50 15 5 <5 5

89 15 45 75 I 40 10 5 <5 <5
. 91 5 20 20 <1 15 <5 ~- <5 <5

- --,.-
93 10 30 35 1 Z5 10 <5 <5 5

95 15 30 95 1 25 15 10 <5 <5

97 15 35 ~O I 10 10 5 <5 <5

98 30 45 145 1 30 20 5 5 5

700 10 45 115 1 70 20 5 <5 <5

02 20 70 160 1 110 30 10 <5 5

04 10 45 80 1 55 15 5 !Q. <5 k

06 10 40 105 1 75 20 5 5 <5

08 35 60 190 I 25 20 10 <5 <5

710 55 60 150 2 185 45 15 5 <5

12 5 10 10 <1 10 <5 <5 <5 5'- --- ... . --" - . ..- .... ~.... -.. _ .. .. - -... --. - _. .... ~ ._- . --
602714H 5 10 10 <I 5 <5. <5 5 <5

"'

I

st...e.c...m.

S~hml."i

t

1'-

~

,
'e,

I,
I
I

I
I.~
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Australian Laboratory Services r~~:
CONSULTING CHEMISTS & ANALYSTS

OFFICE & LABORATORY
44 BAlACL-AVA ST.. WOOLLOONGABBA 41U?

LABORATORY REPORT Phoo, 1071391 6966 AIH '55 0716
TELEx ALSEV 423':';

- 2 -
R. W. YERBURY

DIREcron

BATCH No_' 20 E CLIENT _ PACl\lKE.X P!"l.UD.
ORDER No_, AREA' DATE RECEIVED:__

SAMPLE TYPE: No.: DATE COMPLETED: _

ATTENTION:

Cu Pb Zn Ag Ni Co Bi Sn II
SAMPLE No, ppm ppm ppm ppm ppm ppm ppm ppm ppm

602716H 20 45 125 1 45 20 10 <5 <5

18 10 20 35 <1 25 10 <5 <5 <5

22 70 290 210 2 45 45 10 <5 <5

24 10 30 55 1 20 10 <5 5 <5

26 5 45 25 <1 5 10 <5 5 <5

27 2 10 10 <1 5 <5 <5 5 5

29 10 195 40 1 5 <5 5 5 <5

730 5 120 10 1 5 <5 <5 <5 <5

31 30 195 230 1 35 30 10 <5 5

33 15 70 e-E.<!.-- 1 95 35 ~--- <5 10--=-"--\-~---
35 15 20 35 <1 15 5 <5 5 <5

36 20 175 135 1 40 10 5 1..15 10

37 , 2 10 10 <1 5 <5 <5 <5 <5

39 <2 5 <2 <1 <5 <5 <5 <5 <5

741M 2 15 10 <1 5 <5 <5 <5 <5

602C~ 5 80 220 1 540 140 10 <5 l?l
202 35 270 650 1 160 80 5

~
5

_ 209 70 170 370 2 110 45

~
5

270 ~ 500 0.27 2 230
~-

5 20

~.
-- --- ---'-- -_.._-- ----- --

649AROOI 5 5 <1 10 <5 <5 <5

02 2 K <1

~
<5 <5 <5 <5

04 10 10 R: 10 <5 <5 5

05 <2 10 V 5 <5 <5 <5 <5

06 <2 5 <1 K 5 <5 <5 <5

07 2

~
2 <1 <5 <5 <5 <5

08 l:(' 2 <1 5

~
<5 <5 <5

09 - 10 10 <1 10

~
<5 <5

602CEOO~7
-_._- ------ ~---- -30 80 90 1 20 20 5 5/12 25 145 20 1 5 20 5 10 5

035 70 0.13 630 8 95 45 5
~

I
I
I
I..
I
I
I
I
I
I
I
I-

I
•

,
c

(

~
-

~T
A

lh',. ~o~Ola\(>'y IJ '''9'srered by METHODs;
the Norlonol Auoc'al,on of TUI,ng
A",hor',iet. ,~,"I'QI,a. The .IUtl
r~jX)rled he.em ha.... be.... ~•.
IOl",ed in acco,dan,.. "".th il\
Iol:.ml Qf <<e>l.'>l\<!.' on tl\," tklcu



ANALYrICALMETHODS, Cu, Pb, Zn, Ag, Ni, Co, lli by AAS.

Samples from: Pacminex Pty. Ltd.

Area: Zeehan, '!'as.

Samples of: Soi~ and rock.

Preparation: Crush, pulverize and 5i.eve. Sheet No.: 6.

Batch No.: R A 2905. Date: 28/5/79.
SNJJl-L6 WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWiSE ADVIS=n

A.C.S. laboratories pty. ltd.
~:AiE1:;a..i.i~p';'~t.R~
:C"':'lM(:'t:Y::tLS~~

50Hary Street,
miLEY. 5061­
(P.O. Box J)

382103

ADELAIDE
Tel.: 272 5733

ANALYTICAL RESULTS

Sample Description
eu Pb Zn Ag }h CO B~

PPGl ppm ppm ppm ppm ppm pp:n

~
~20 40 40 <2 40

~ <2C
120 <20 20 <2

~
<2(

. 7 ~JO 220 50

~
10 <2(

JO 400 10 JO ~O <2(
.' 0 :'0 40 10 20 <5 <2C

20
~

.40

~
<2 10 <5 <2C

1
;0

1-.......... 60 5 60 <5 <2(
602l\'EV ~22 20 <2 -'0 <5 <2r

. 602NEV OO~ R

~
[.../'60
~

<2 90 20 <20
022 R 80

N 950 90 <2C

~
20 <20 J90 50 10 <2C
10 40 50 ~50 10 <2C

". . . -.- 0 . 50 80 ~70 <2 ~Q. JO <20
. 81 R 10 40 290 <2 80

~
<20

086 R 250 20 210 <2 100 N~~2 ~~2~ ~ ~ "~~ l~~ ::; ~~ ~~
"'-20
<2"

602 652 H 10 100 80 <2 JO <5 <20
660 20 100 lJO <2 40 20 <20
66J 20 120 lJO <2 50 60 <20
665 20 80 210 <2 120 50 <20
667 <2 20 20 <2 JO <5 <20
669 <2 <20 50 5 20 ~O <20
671. 10 60 80 <2 40 10 <20". 67J 20 160 - 160 <2 50 JO <20
675 40 240 J70 <2 170 200 <20
677 20 80 100 <2 70 JO <20
67'3

..
J( 60 100 <2 70 20 <20

680 - 20 40 90 <2 50 ~o <20
681 10 40 70 <2 70 10 <20
68J 20 40 100 <2 60 20 <20
685 20 60 100 <2 70 40 <20
687 20 60 90 <2 80 20 <20
689 10 40 70 <2 60 <5 <20
691 20 40 20 <2 49 <5 <20
69J 10 .40 40 <2 40 <5 <20
695 20 20 .70 <2 JO 10 <20
697 20 20 40 <2 JO ~O <20

. 698 JO 40 110 <2 40 20 - <20
700 10 40 90 <2 90 20 <20
702 JO 60 ~20 5 100 20 <20
704 10 40 60 <2 50 20 <20
706 10 40 '70 .<2 80 20 <20
708 40 40 160 <2 60 20 <20
71.0 60 60 120 5 170 JO <20
712 10 60 10 <2 JO <5 <20
714 <2 <20 10 <2 20 20 <20
71.6 JO 40 100 <2 50 10 <20
718 20 <20 JO <2 40 10 <20

602 722 80 280 180 5 70 50 <20

I,.

I (;:)~
"r

I
I,-
I
I,
I
I,
Ie
I
I
I
I
I
I

I
•

DISTRIBUTION: pacminex Pty.Ltd •



<20

383104

A.C.S. Laboralories Ply. Ltd.
~~~~S""uu:n

50 '1 ttMl'J'll..'T::r;.s.·W';tt:::~
1.' aryS"'CrQ~'t,

U1ILBY. 5061.
(P.O. Box 3).

].40 250 ...' :..1. _ 110 . 40

}~. Si9~C:fi(~

ANALYTICAL RESULTS

ADELAIDE
Tel.: 272 5733

Samples from: Pacminex Pty.Ltd.

Area: Zeehan, Tas.

Samples of: Soil and rock.

Preparation: Cru.sh, pulverize and s.ieve.. Sheet No.: 1.

Balch No.: §. A 2905 Date: 28/5/79.
SAMPLES WILL BE OtSPOSED OF AFTER TWO MONTHS UNLESS WE ARE OTHERWISE ADVISED

"NALYTICA5~~~~~ 60
Cu, Pb, Zn, Ag, ~i, Co,

£~~. -I-
DISTRIBUTION: P"cminox I'ty. Ltd •

Sample Description Cu Pb Zn Ag Ni Co Bi
. - - ppm ppm ppm ppm ppm ppm ppm

602 724 - - 10 <20 50 <2 20 10 <20-
726

- . -10 40 -30 <2 -c- 10 10 <20
727 10 <20 20 -- <2 10 <5 <20

.. --- 729 -- 10 160 30 <2 - 10 <5 <20
.-_. 730 . 10 120 ---20 <2 20 <5 <20

731
- - .

20 100 '-30 <2 40 10 -. <20. ---
7:33 20 so -'-SO <2 90 20 20
735 30 40 - 30 <2 -30 -<5 <20
736 20 160 90 <2 90 <5 <20

. 737 10 <20 10 <2 <5 <5 <20
Z39 <2 <20 '-0 <2 20 <5 <20

. 41 <2 <20 20 <2 <5 <5 <20

I~ CG 164 ~l 10 40 150 <2 450 100 <20- _..
_ _ - 202 --- 30 240 1500 <2 130 60 <20

- ---- - ~~~ --- 40 280 50C <2 100 40 . <2C
--- 20 <20 20 <2 20 <5 <20

64 AR 001 10 <20
~~

<2 -·-.-ccjo ----<5 <20
. 2 10 <20 <2 10 10 <20
_.-,- 4 10 <20

~~
<2 20 10 <20

. - <2 <20 <2 10 <5 <20
_.. 20 <20 2C <2 JO <5 <20

7 <2 <20
- .

H <2 20 <5 - <20
-- ~ ""

10 <20 1C <2 20 <5 <20
10 <20 2C <2 20 20 <20

.- 602 RG 069 N
~

<20 2C <2 10 <5 <20
183

,
80 ---~~ <2 -- .

10 --- 10 <20' - · _.-
. 602 CE 002 M 30

-~~
<2 - '- JO --- 20 <20-. 012 80 l:g 5~~ 10

,- so - 20 ---<20
_.- 035 70 45 10 70 ·---20 --<20
---- -057 _30

11
<2 20 ~.--- 10 - <20.... ---_ ..- · - ...

065 20 280 <2 --70 ------10 --<20-" -_. _.
067 30 100 3C _ <2

. --20 '10 -----<20- .". - •
- - - 068 50 100 ,<2

- -
70 -- 50 <20

070 130 960 115

N
230 • 80 -- <20

071 20 100 rrc 80 JO <20
073 JO 3 40 22C 130 20 -- <20

~~4 ~~
140 19C 80 20 <20

o 5 140 22C <2~ --60 40 <20
Repeat and check ..-

');«0. - --- 602 CG 494 -- . 10 -- 60 16c <2 70 <20
-- - -

12( -- '. 80509 50 20 <2

N
- <20

- - 602 CE 029 30 40 2( <2 - 30 10 <20
0 1,6 <2 20 1C <2 10 10 <20

. - ---- 602 NEV 015 . 60 .. 40 7C <2 70 1 <20
-- - 032 <2 <20 2( <2 20 -. 10

N~068 10 40 8( <2 40 <5
084 60 60 10C <2 380 20 "0•- 117 - 120 200 5C <2 80 10 <20

- 602 652 M 10 100-.
~~

<2 30
4~

<20'
._._- 722 - 70 280 I 17 <2 70 <20

602 '0 ... 3D
-.... -

'IC c;.: CCG 20 ~~O ~ 3:B8

•

,~

"'"I,,e
,
I,
,
,
,
..
I,
,
I,
,
I,.
I
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ANALYTICAL RESULTS
'.'-., .,',

. ;'

A..C.S. La~ora'orie5 'Ply. Ltd.
50 MA?Y STA.E8
UNLEY. SA SQ6i

P.O. BOX 3
UNL.EY, S.A. 5061
PHONe; 272 5733

I

'<30
<0

;;;)D Au
ppm ppw

<JO <;
---<)0 <)

<30 <;.
<30 <:>
<30 <3
<:30 <:3
<30 <3

:---<30"- 'C-:C -<3
<JO <3
<30 <J
<30 '<3

..~_99_ ,-,_._.<3
<:30 <3

<:3
<J

<:30 <J
<30- <3

;~ <30 <J
_. <30 <3

-; \ $JO~ <3
<30 <3
<30 <3
<30 <3
<30 <3
<30 <J
<30 <3
<30 <3

.<30<3
<:JO <3
<30 <3

,<30 <3
~3;?r+--;""-c-<::;-

.. _~<JO .~....:<3
<30 <3
<]0 <3
<:30 <3
<30 <3
<30 <3
<)0 <3
<30 '<3
<Jo <3
<JO <3
<30 <3
<30 . ~3_

-·-<30 <3
<30 <3
<30 <3
<30 <3
<:30 <3

ppmppm
c....

Sample Description p~m

1"•• :t- r 602 562 H 20 <50 <J JO <1 <50
660 <20 <50 <:3 100 <1 <50
66J 20 <50 <:3 100 '<1 <50
665 <20 <50 <J 100 <1 <50

" 667, 100 <50' ':\ <3 '.. JO , J <50
.. 669::'':~ JOO .- --<SO ';-.q ...--. -JO 1000 <50
671 100 <50 <J 50 1 <50
673 <20 <50 <:3 50 <1 .<50
675 <20 <50 <J 100 <1 <50
677 <20 <50 <:3 50 <1 <50
679 <2() <50 <J ~: JO .,_<::1 ,,:50

--~~~,~lt0~1>:{Xh_:-~~'3~~-,j ..g~:i~ .~~
·687<20 ,", <50' '<1.;;;";...j....:.._·:::;a:;:0;-l-__''''<1;:rle-......,;<50

b _ <20 <:;>rT' --'" <"5
_____ ..... '-..". 69~ , ..... 20 <50 .<:3 .__.• JO <1 _ <50

693 <20 <50 .--- <:3 30 <1' <50
695 <20 <50 <J 10 <l <50
697 <20 <50 <:3 10 <1 <50
698 <20 <50 <:3 JO <1 <50
700 100 <50 <:3 JO <l <50
702 <20 <50 <:3 JO <l <50

,. 7-~' 70 t}. '-r <20 . <50 '. j<0." . 30 ;~ <50
, 706 j ~O <:So ''<:3 'JO <l <50

708 <20 <50 <J 10 <l <50
7~0 <20 <50 <3 JO <1 <50

--7~2---. --' .<20 <50 <3 5 <l <50
.--. ·:··..·--711f ·---------'<20 ..··:<50 <J "<5---<.1. '''<50
,.', 716 <20 <50 <3 JO <l <50

7~3 20 <50 <3 100 <l <50
722 <20 <50 <3 100 <1 <50

60'2 721, <20 <50 <:3 100 <l <50

.' .~ >16-o.z}!EY. ,~.];6,. .,. <20 ·<50· <J.. ·5 ! <1 • 90
'''- --4,·-'---20-- '<50" ..- . <:3' ,. --'-:30 '" '--<1<50

20 <50 .<J 10 ~ <50

- -.', 2;' .. ---..-20,." .~~. ~ ~~ ~~~
1 JO <:3 JO <1 <50

602~'EY 122 20 <50 <:3 10 1 <50
"-602NEY ooi--il---'-'·ZO '--<50 ··----JO 10 -'~·<50·

022 R~"306 ""-~<50 <]' a <1 "<50
024- R JOOO 1000 <:3 •. 10 <1 . <50

:t(,.?g~;.~ .. £gg<~g ."~gg ;~g
;"7.', '"';"0-:--0Bl~"R' ;:""~-20 '''''<50' '-'; '<:3 : 100 .<:J
, ..... "',.", OB6R 1000 <50 .<:3 JO <50

602 662 R 300 <50 <3 100 <50
60203 01 0 <50 ~ 100 '<50

I
i'

I
I

I
I

I

Ie
I

I

I
I

I

·ANALYTICALMETHODS:CrJ.1{.·~.!~, - t·w.by ~sl;

I
•

---~- .

Po.cl:1inc:::: Pty.Ltd.,
Dl$TRIBUTlON:

Zcchan ..

Sn, SOt As, Au by ES~.



38310G

Samples of: Soil, sedir:lCnt and roc1~.

Preparation: Sieve, crush and pulverize. . .Sheet No.: 6.

Batch No.: A 2905, Date: 28/6/79.
SAJV.PLES WILL BE DISPOSED OF AFTER 1"VY'O MONTHS UNLESS WE ARE OTHERWISE ADVISED

ANALYTICAL RESULTS

I.
I
I
I

.S~mpl~s from:' - ·Pa~mina~ ..Pt}~-.Ltd.

Area:" Zeehan~ :-"Tas.
.-,

A.C.S. Laboralories Pty. ltd.
50 MARY STREET
UNlEY. SA 5061

P.O. BOX :!
UNLEY, SA. 5061
PHONE: 272 5i33

0/No,J.825J"

Sb Au
ppm ppoAS I

pp~

'·<50
<50
<50
<50
<50

_._S50
<50
<50
<50
·<50

... <50

Sn
PPr.l

Hn
ppm

<30 <J
<}O <J
<:30 <J
<30 <J
<30 <J

___.99 <J
<30 <J

·<}O <J
'·.'<30 <J
.<30 <J
<30 -<J

.:-:; <>
.. '.<J. <50<30
'::·J.--<50 <:)0 <J

J. <50 <30 <J
---- 'i'-'-<50 -0 <J

<J. <50 <30 <J
> 1 :20· <JO- <)

<J. /::~o <JO <J
<50 <30. <J
<50 ,<30 <J

<l. <50 <JO <:3
. ~~._J-. . <50 ~30 <J

J.C J - - --:<5ci <JO <J
q ~ ~o ~o ~

-'0 ------<1 ---<:50 --<30----<:3
3b <J. <50 <)0 <3

J.OO' <J. <50 ":<30 <J
J.OO <50 ..~O "<J

"J.OO . <J. : <50 <JO <3
J. 00 <J. 0 ._: _<JO . . <3

';";'-'''1150 -"~-""'"':<l --....<5 <30 <J
.."JOO <J. <50 ,go <J

JOO <J. :60 <){l <J
J.OO <J. <50 <30 <3
J.OO <J. <50 :<JO <3
JOO <J. <50 <)0 <J.

j - JO .J.
5 <J.

<5 <J.
J.OO <J.
J.OO 10

J.O <J.·----16 ------jo
<5 <J.
<5 :'<J.'
J.O __ >_.<J.

.- :~. __:).OO . .:<1-
:>

J.O
50
JO
JO
)0

5
<5
J.o, -

" :>
J.o

Ho
ppm

<:) ­
<J
<J
<J
<J

.__'9.
<J
<J
<J
<J

_<:3
.:<J
<J
<J

----~
<J
<J
<J
<J

-\ <J
<J_____ :0

<J /
"'3
<J
<J
'<J
<J
<J

._---<)-

<J
<J
<J
<J
<J

i; I
ppm

Sample Description Cr I
ppm

I
I
I

I
I
Ie
I
I
I
I

I j '~""'! " I', ".~, t ...

ANALYTICAL METHODS: Cr f _ l:',.-~jOY-Hrf-oy£Sl ;

DISTRIBUTION: Po.cmino:.: Pty. Ltd •• ZQch~n~
SyuntJY. Tt. I ......

I
l'
I
•

'. \ . \,
l:. '.. .

'.
'.
'.

'.

.Sn, .Sb, AO, Au by I:;S2•.~

. '1 ..'~
- ?J;l--'J\-:~ ~<>-l T R ."".......,....J.

SIgned - .



I r!:;, . , ,,,;0,,'-. ,,;;;i"'i I ; CAL S::i~\: [CE 38310 '7"r'A" JOB <90.-;:<.:::;7'7 Results in ppm unless otheMse stated BATCH NO, I!.., ,A,I! ._ra_"r
M

_6-------,,---,---:---r---r--..,--=---.-:-.,--..!.I:..-.~_r_-_
.n Samo'e No. Z,... CO NI G,

4-60
1000

2·5 ~/o

.

.. .: ..~ 20 ' "")'" ,. . . .

.

,.
- ...

.. ' -G.- Pb z,..-, .Co A/" , CrTT Samole No.

1 ?D..? -/./'L b~ -$'O,,{ /0 I {O J~O ,/GO 1:;.10 ::''100

2 / I' '<3 6~ 24-0 210 :2000 &500
'. ", 3 r? ., . /5 so 130 110 1000 :lIOO

4 C)
., 40 go } 10' '40 ~O 7n -

5 _..L)·r.',1 ..
,.' .

6 .:50 " 5 '+0 \10 ,~IO IbSo· ~~OO

7 . I'
.. /2- 70 \50 60 4-20 ;).:LC<"'l

'.:'. 8 -I " 10 30 300 IS (') SOO ?'S/n
9 .:! .. /0 10 C15 /0 2..0 SZ30

10 p
" 10 50 'So 2.,0 20 270

11 . 5'":.- " <.2 «5 /5 . < 5 <S 1'30
12 ./.... , ..,. -'::" b M

., 1'L 'to 10 ::0 /5 2'30
. 13 ~- .., ;':EV /~!~ -';"C;{!.. '5 10 470 30 Z-S 2.2%

--;;:~'.;I ./....n/ I'~" tI.
I qO Lj-'\ ,I:) un GO 1').0 2~DO14

15 /---::.: 15 50 4-{:.,O .30 60 Iccn
16 /.-<6 610 1'30 1100 1'10 1100 5?:)o
17 bo..:, '/::'11 /_~"'71' 10 {h\ . 21+0 /5 'tS 1+:100
18

I
. ',:: .. .

19 .. r ....."" E . C. L, LI e, e, e ,
20 %Lr c.ot>e -t=.

I
I
I
I
I
I

"I



.', '
• 1-" . .- .

- :'BATCH NO. e:z. B
AMDEL ANALYTICAL 'SERVltE ..

'Results in ppm unl~ss other~s. st~ed

i'<\I' 1:.J .:. ...... Ml,;"Li i"iL.r\L. 0::;\\'.1.(;:: • d

,~ JOB c:"i04 "/-'7 Results ppm unless other.vise stated BATCH NO. :A6
--;.' ,. . ,n ,8,/~ ..: FORM c ..

"....
F ,

/-}o /-}s Au.;-:;:: . .. ' Pt!..~ ·TT Samole No, .. .J/

. 1 4 ~ "7 d~ /'/1 -"<0 :1< < < 10 <:20 -
:-:- , ,-

.P
,- « <' \0 <'202 .-.' ";" -

3 S'· L. < \0 <'20 - ,

4
. t.. :<. I < 10 <10 -

,"1" " Z I 10 <20
--f-- ~

5 < -
6 f? z.. < 10 <2.0 -

.- '. 7 .' " . 9 L.. f <- [0 <""'20 - .
8 ... . .. <n .(.1 < ,0 <20 -
9

..
/ . --. .. Z '. <. 10 <:20 .'-

: ..... 10 -' <.... I < \0 <'20 -
. '

11 : :f .. Z I <'10 <:20 '<:0'05
~.~:: . .. { <2...0. 12 ,e L.. <: 10 <0'05 ' ..

...
13 ' ..:.. ' . .<' Z < 10 .(LO < 0'0'5 ..

.y: '14 .c::",.:l "'7,,, {, A'l '. .(' I <- 10 QO ~,:,. ('>5 ,", ,:.c.
". ~.~ . 15 60..:>. N.&V/..>.~.' -b':ZO>;:y" <.. f < /() <:20 <0·0') .c.,':,:: "v..-:,'":· .-.

16 '..:;-
,

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

-?dl z..·f <'20"." ,
17 &C:>..::l ""',,</2 m ~ \0 .. .- '".. ". I \0 <20 .

:... '·:c "18 . _.:......,.'.-' c' .. ..-.1 . : .' ,.•....: < . -,J.;-;:-"..

):2 6'0.:< 7/~:;; /Y1 (;'0;1,( Z'I <. 10 <:20 .- - :
19 ,- ..

:~:,:' 20 . ... '. : '-/ X .. '.' .. "

_. -- -- _._- . .. -. -~. - - -- . -

.'."
. ,
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x ~ not detected at the l~its (~otcd

Results in ppm unless othendsc .stated. Detection Limits in brackets .
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x ~ not detected at the l~"its quoted
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x = not detected a t the liJ,:its quoted
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ppm

50
20

300
5

10
100

. 1
""

",: :.:;,;~.f.-" '. :10 ..
r:> - 100

10
10
10

2
2

30
50

200
300

1
10

100
100

20
100
100

1
100

1000
10
50
10
50
20

200

%

Na 0.005
Nb 0.02

__ ,'" .Nd. .0.03
·Ni 0.0005

Os 0.001
P 0.01

~~ ':;" l' ~:~~~1
Pr :~: ;.:'" '. 'co' 0 . 01
.Pt 0.001
Rb ,.. 1 0.001

. Re ,,,.,,0.001
.. Rh'" ,>""'"" 0.0002

Ru 0.0002
Sb .0.003

.. ~.:~~. :.:...L.~~ ::,:.,:,_,_.;.:~: ~~5
. Sm 0.03 .

Sn 0.0001
Sr 0.001
Ta ;.( ","0.01
Tb .~:::::.:-'~~.'~-~- 0.01
Te .< 0.002
Tb . 0.01

.Ti 0.01
Tl . 0.0001
Tm /. ·0.01
U ::0.1 ..
V '-0.001
W ····0.005
y, ::.."".' ....: 0.001 .
Yb 0.005
Zn 0.002
Zr '0.02

ppm

SPECTROGRAPHIC ANALYSIS

%

Detection-Limit Concentrations of Elements
DC Arc Excitation

0.00001 0.1
0.02 200

. ..! ·0.005 .'\. . 50
0.0003 3
0.001 ..10
0.005 50

..0.0001 1
~ '0.0001 1

.; 0.002 20
0.003 3
0.03 .. ' .:;;::::,,;, 300

., 0.0005 5
. '0.002 .' 20

0.003 30
0.00005 0.5
0.01 100
0.01· 100
0.005 50
0.005 '50
0.0001 1
0.03 300
0.0001 1
0.02 ZOO
0.01 100
0.01 100
0.001 10
0.0002 2

, 0.0005 5
, 0.01 100
. 0.0001 1
: 0.03 c 300
, 0.01 100
, 0.001 10

0.0003 3

Element

I~~><j
~~tit;::;:Fj{

I'.F;:;'·<~:]

.tr,-
, , _-------------,

· Ag
Ai

I ....;,..'.".... As
Au
B

I ",.. ~:
Bi

'Ca

I Cd
Ge

, Go
, Cr

· Cs
Cu...... ~~
Eu

· Fe

I Ca
· Cd

Ge

I ~
Ho

I i~
'K

La

I Li
Lu
Mg

I Hn
Mo

I
I ,,
I

' ... " .

•



Element

•
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ppm

50
20

300
5

10
100

_1
.;'.:..;>,-::.,:"; _'_10 " . ~- ~

',:'- ~ .-

100
10
10
10

2
2

30
50

,200
300

1
10

100
100

"
,. 20

100
100

1
100

~ . .>•..•• - ~

1000
10
50
10
50
20

200

.. -

SPECTROGRAPHIC ANALYSIS

Detection-Limit Concentrations of Elements
DC Arc Excitation

, ... '."
% " . ppm Element .%

.- ..--.- ,-'...,.... --- ,.-- --, -.'.~ ~'---~

0.00001 0.1 Na 0.005
0.02 200 Nb 0.02

. \ 0.005 .50 Nd . -': 0.03
0.0003 3 'Ni· 0.0005
0.001 10 Os 0.001
0.005 SO P 0.01
0.0001 1 Pb .; 0.0001
0.0001 ..'~; .._..::~.:'.::.E..;~ 1 Pd .;. '-'." : .. . 0.001,,
0.002 20 Pr

_.,
0.01

0.003 3 Pt 0.001- ., ;••.• -r" : ~~::_,0.03 .- ...."- ,C'. 300 Rb 0.001
0.0005 5 Re 0.001

'0.002 20 Rh ':. ,: ~'... .,.
0.0002....

0.003 30 Ru 0.0002
0.00005 0.5 Sb 0.003
0.01 . 100 Sc 0.005
0.01 . -, .. - -'.' 100 -Si .':-.0.02
0.005 SO Sm 0.03
0.005 50 Sn 0.0001
0.0001 1 Sr 0.001
0.03 300 Ta 0.01
0.0001 1 Tb ' ~- .' . ~.;. .. 0.01
0.02 200 Te ~ ... 0.002
0.01 100 Th 0.01
0.01 100 Ti 0.01
0.001 10 Tl 0.0001
0.0002 2 ' Tm 0.01
0.0005 5 U 0.1
0.01 100 V

• _r" 0.001
0.0001 1 W . 0.005
0.03 c 300 y. -.. .-- :: ;"0.001

; 0.01 100 Yb 0.005
0.001 10 Zn ,0.002
0.0003 3 Zr 0.02

Ag
Al

__, '.' __ "CoO As
Au
B

.Ba
Be
Bi
Ca
Cd
Ce

" Co
"Cr

Cs
Cu
Dy
Er
Eu
Fe
Ga
Gd
Ge
llf
Hg
Ho
In
Ir
K
La
Li
Lu
Ng
Mn
No

I ~,:'.,.c .. :;/

'4~Ji;~~;?'
1 ·~.•.":t'"".,,,;'1'i,;;-':~;;-..

::':..'- ..
,)- ,I; .'

•I
I
I
I
I
I
I
..
I
I
I
I
I
I
I,.
I
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Australian Laboratory Services rib:

OFFiCE & LABORATORY
44 BALACLAVA ST., WOOLlOONGABBA 4102

REPORT Phol'l~ (OJ) 3916986 AfH 355 0776
TELEX AlSEV 42344

Cu Pb Zn A9 81 Co N1 Cd Cr Fe Mn METHOO I
Sn WMETHOO 9-A Au METHOD 120

LABORATORY

CONSULTING CHEMISTS & ANALYSTS

lh.;, 1..obO>'ol(")' i, t~ille'lIl'd by METHODS;
Ihe Nal,o"ol AUOC'OI;on of resting
Au1horot,o!l, 4,"1"01;0. Tht! 11t~IS

reponed herton hc~. bun per·
t ...",..~ .. f>n", <I , .. ,

SATCH No.: M038 CLI ENT _-l.C....:S'--l<R-...LI-l.TQlJ.--,,-~Mra.IUlNIt.EI'JRQu.l':>~-i&~CWIll°",~l!-1CI;I'\tb,;;,S-i9j.j!Jl-VH!S;.f!Bi9:'l-1__
ORDER No.: _--=2Ql3p AREA: DATE RECEIVEO:-.S....J...:.

SAMPLE TYPE:__......(;O~ICE~ITR.~TES No.: -----4-41-1-----. DATE COMPLETED:2Ll..

__..1' MACNAMARA

R.W.YERBURY
DIRECTOR

ATTENiION:

Cu Pb Zn Ag Bi Co Ni
SAMPLE No. ppm ppm ppm ppm ppm . oom oom

602651P 10 580 0.12% 2 60 240 220
61 10 55 145 <I 15 20 45
64 30 260 540 <I 35 80 115
66 10 180 165 <1 20 . 35 50
68 20 95 0.17% 4 40 300 290
70P 20 135 270 2 5 65 60
72 2 50 0.12% 1 85 350 200
74 5 175 0.12% <1 60 260 210
76 15 ISO 440 <1 30 80 85
78 50 130 340 <1 20 40 65
82 2 80 600 <1 45 145 100
84 55 350 880 1 40 125 120
86 J 15 85 O.lI% 1 60 220 160
88 25 160 0.12% 2 50 180 165
gOp 35 175 O.lI% 2 30 85 65
91 9'Z. 20 90 0.10% 4 55 190 155
94 15 lIO 820 6 40 160 85
96 5 105 370 <1 20 50 35
99 2 70 145 1 20 20 10

602701P 5 65 780 <1 50 155 160
03 15 lIS 0.12% 3 50 220 125
05 5 80 0.14% 5 60 250 240
07 2 50 GCO 1 50 170 195
09 5 80 185 <1 25 40 50
llP 15 75 75 <1 20 25 50
13 80 105 0.22% <1 55 260 160
15 30 390 0.12% 2 30 lIO lIS
17 5 115 155 5 20 20 25
19 5 65 600 1 40 120 190

602721P 10 60 420 <1 35 95 150

•

I ~
~

,I

I
Ie

I
I
I
I
I
I
..
I
I,
I
I
I
I
I,
I



Australian Laboratory Services r~;;:
CONSULTING CHEMISTS & ANALYSTS

R. W. YERBURY
DIRECTOR

LABORATORY
Page A

OFFICE & LABORATORY
44 BALACLAVA $T., WOOLLOONGABSA 4102

REPORT Phone (071 391 60S6 All-! 355 0776
TELEX ALsev 42344

BATeH No.' _J:MIllOJ;38!L. ell ENT C SRI Tn

ORDER No.: _ AREA: DATE RECEIVED: __

SAMPLE TYPE:__ No.: _DATE COMPLETED; __

ATTENTION:

Cd Cr Fe Mn Au Sn W ISAMPLE No. ppm % % ppm ppm ppm ppm

602651P 6 27.0 10.4 BBO Insuf, ieient Sampl
61 2 0.30 4.00 520 <0.1 20 <10
64 4 7.60 15.2 600 <0.1 Insuf f . ci ent Sample
66 4 0.20 B.BO 0.20 .<0.1 20 <10
6B 6 37.5 10.0 0.13 <0.1 0.26~ <10

602670P 3 3.54 12.4 0.12 kO.l 560 <10

72 6 38.3 12.0 0.12 ><0.1 0.22l <10
74 6 30.5 12.0 0.11 2.. 0 0.10l <10

76 4 3.83 13.6 0.34 <0.1 Insu! \.F; ci en samP11
7B 3 1. 20 B.BO

o.u~ ,,,"'
iden! Sampl

B2 4 12.0 7.20 0.12~ 1.3 Insu! ifieien Sample
84 ) 5 4.80 25.6 0.16,<0.1 " "
B6 5 22.4 9.60 0.13,<0.1 " "
88 6 16.5 10.4 0.13><0.1 " "
90P 6 6.30 11.2 BBO <0.1 " "
91 Cit- 5 20.6 10.4 BOO 114 " "-
94 4 14.7 6,.40 0.12 , 3.7 " ,i

96 2 5.2B 4.00 960 1.0 10 <10
99 2 1. 80 4.00 740 <0.1 10 <10

602701P 5 1B.7 8.00 BBO 0.1 <5 <10

03 5 18.7 9.60 920 Insuf icien Sampl
05 6 24.5 10.4 0.11 ,<0.1 " "
07 5 21.6 8.CO &40 40.0 <5 <10

09 4 3.B3 5.60 620 0.1 5 <10

llP 3 0.47 4.BO 600 <0.1 <5 <10

13 6 27.0 B.BO 0.17 ;<0.1 Insuf icient Sample

15 5 10.5 8.00 620 <0.1 " "
17 2 1.87 4.00 960 0.2 20 <10
19 4 18.0 7.20 820 0.1 25 <10

602721P 3 12.0 6.40 720 6.3 25 <10

Thi' LobO'Qlo,y ;l (egiu,,'ed by METHODS:
It.. NQI",,,,,,I Auo"Qltooc.f 1,,~I,n9

A... rhoflr ,,' A. ",,.,1 " Th.. ,.....
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OFFICE & LABORATORY
44 6ALACLAVA ST., WOOLLOONGASBA 4102

REPORT . Phone {07!391 6986 A.'H 355 0776
TELEX AL.SEV 42344

2

LABORATORY

CONSULTING CHEMISTS & ANALYSTS

Australian Laboratory Services r~b:

BATCH No"_--","MO,,,3~8 CLIENT C S B I WlTEn

ORDER No.: __ AREA: DATE RECEIVEO:__

SAMPLE TYPE,_ No.' DATE COMPLETED' __

TTENTION

R.W.YERBURY
DlRECTOR

A ..
Cu Pb In Ag Bi Co Ni

SAMPLE No. ppm ppm ppm ppm ppm ppm ppm

602723P 75 0.20 0.10' 2 30 60 70
25 5 70 0.12 I 80 330 150
28 2 95 540 <1 40 125 160
32P 10 440 0.11 1 45 140 180
34 5 130 880 <1 40 120 115
38 25 800 740 >25 35 95 125

602740P 15 140 310 I~ 20 50 75
--.602CE 069P 145 230 0.17, 3 45 90 120

072P 115 240 0.16 1 40 85 110
·602RG lOOP 40 270 940 <1 35 10 140
-649A1Hl03 3. .0--1--270·· -<-1- ~e-- -65- r-se ... j\h.... ,.

i a. ... f~ .

.'

60'11;,54 P
(,S1 p-

0S0P

I
I
I
I-
I·
I
I
I
I
I
Ie
I
I
I
I
I
I
I,.
I
•

Ihil LobO'Q'ory ;1 r.'I'l'.,ed by ME THOOS:
tne NoI":lnO~ AUo<;;gl,on 01 fe-It,ng
AwlnO'" e, AulJ.a!" It. •.
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APPENDIX VI

GEOCHEMICAL ANALYSES Of THE 1981-83 DRAINAGE SAMPLING

(Part of Macnamara, 1984)



Drainage (-20 mesh) : suffix "~" following sample number

383120

(3) XRF: Cd, Sn, Snl

(2) Emission Spec: Cr2, Sn2

33271)

28/5/79

12/3/81

K082/1, K082/2 18/10/82 (O/N

821156 14/7/82 (O/N 30661)

Values below the limit of detection are

assigned a value equal to half the limit

of detection, e.g. A,g (0.5), 8i (2),

(Co (1), Cd (0.5), ,Au (2), Sn (2)

Cu, Zn, Pb, 8i, I\g, Ni, Co, Cr, Fe, Mn, Cd

Aul (ppb), Au2 (ppb)

A~S

ACS Batch A2905

ALS Batch B204

ALS Batch K082,

Comlabs Job COl~

All values are in ppm, except Au (ppb)

Crl is an XRf value. Snl values are checks on

analyses labelled "Sn"

(1)

Note Cr2 and Sn are emission spectrograph results

Method

Laboratory

Sample Nos. : 602594A-916A

A140001-367A

Detection Limit

( i )

(ii)

(iii )

(Iv)

I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l,



• - - - - - - - - - - - - - - - - - - - -t VAX/VMS DATA RELINQ 4-JUL-1984 10:3B TIDD: 4-JUL-1ge4 10:38 USER_1:CDATA.OUNDASJRELINQ.1 3 vAX/VIiS
-1,(2

VAX/VMS DATA RELINQ 4-JUL-1984 10: 38 TIDO: 4-JUI--1984 10:38 USER_1 :[DATA.DUNDASJRELINQ.1 3 VAX/VMS :;
VAX/VMS DATA RELINQ 4-JUL-1984 10:38 T1DD: 4-JUL-1984 10:38 USER _1:CDATA.DUNOA5JRELINQ.l 3 VAx/VMS

( (

DODO AAA TTTTT AAA
D D A A T A • (

0 D A A T A A
D D A A T A A

I 0 D AAAAA T AAAAA (

D D A A T A A
DODD A A T A A

( 4.

flRRRRRRR EEfEEEEtEE LL 111111 NN NN QQQQQQ
le RRRRRRRR EEEEEEEEEE u_ lIlIU ION N" QQQQQQ "RR RR EE LL 11 NN NN QQ QQ

RR RR EE LL 11 NN NN QQ QQ
Ie RR RR EE LL 11 NNNN NN QQ QQ (/

RR RR EE LL 11 NNNN NN QQ QQ
RRRRRRRR EEEEEEE£ LL 11 NN NN N" QQ QQ.. RRRRRRRR EEEEEEEE LL 11 NN NN NN QQ QQ "RR RR EE LL 11 NN NNNN QQ QQ QQ
RR RR EE LL 11 NN NNNN QQ QQ QQ

\ RR RR EE LL 11 N" NN QQ QQ C-
RR RR EE LL 11 NN N" QQ QQ
RR RR EEEEEEEfEE LI-LLLLLLLL IUllI NN ION QQQQ QQ

t RR RR EE:EEEEEEEE LLLLLLLLLL llllU NN NN QQQQ QQ

t 11 H;; 333333
11 ;;; i 333333

1111 H;; 33 33
t 1111 i ;; ; 33 33

11 33
11 33

( 11 ;; j ; 33
11 ;;; ; 33
11 ;; j;. 33

t 11 ;;; ; 33
11 ; ; 33 33
11 ;; 33 33.. 111111 ; , 333333 ~

111111 " 333333

• CO
ODDD AAA TIITT AAA
D D A A T A A

41 D D A A T A A
,

D 0 A A T A A
0 0 AAAAA T AAAAA

_._-------- tI 0 D A A T A A t
ODOO A A T A A

t W
~"'''J vn::i lJ'Al A RELlNQ 4-JUL-1984 10:38 IlDO 4-JUL-1984 10 38 USER _1:CDATA.DUNDASJRELINQ.1 3 VAX/VMS
VAX/VMS DATA RELINQ 4-JUL-1984 10,38 TTDO 4-JUL-1984 10 38 USER _1:CDATA.OUNDASJREL1NQ.1 3 VAX/VMS 00

l VAX/VMS DATA RElINQ 4-JUL-1984 10:38 T1DO 4-JUL-1984 10 38 US£R_1:CDATA.DUNDASJRELINQ.1 3 VAX/VMS <:,,;,
"-'

\ ~
/-'-

l



• - - - - - - - - - - - - - - - - - - - -
( RELINQ.1j3 4-JUL-19B4 10:38 Pag e -l~

SAMPLE AMGE AMGN N NO SN SN1 SN2 CU IN PB B1 AG AU1 AU2 N1 CO CR CR1 CR2 FE MN CD
( A14QOOS 37404. 535431. aaSA 2. o. O. 35. 150. SO. O. 2.0 2. O. 70. 35. 65. O. O. 39700. 840. 0.0 (

1.1140006 37394. 535426. DQ6A 4. O. O. 25. 160. SO. O. 2.0 2. O•. 25. 20. 20. O. O. '00500. sao. 0.0
A1l,0008 37401. 535330. aoaA 4. O. O. 35. 200. 55. O. 2.0 2. O. 40. 25. 30. O. O. 45100. 890. 0.0

( A140011 37453. 535448, OttA 6. O. O. 40. tb5. 05. O. 2.0 2. O. 105. 35. 130. O. O. 49800. 910. 0.0 (

il140012 37411. 535446. GtZA 2. O. o. SO. 400. 105. O. 4.0 2. O. 90. 35. SO. O. O. 56500. 1800. 0.0
A140013 37357. 535447. 013A 4. O. O. 40. 185. 55. O. 2.0 2. 2. 110. 35. bS. O. o. 43000. 320. 0.0

( A140014 37347. 535460. Ot4A 2. o. O. 40. 200. SO. O. 2.0 .1.. 3. 135. 40. 70. O. O. 46400. 820. 0.0 •
A140Dt6 37319. 535447. Ot6A 6. O. O. 30. 250. 55. O. 2.0 2. 3. 115. 40. 60. O. O. 47000. 1100. 0.0
A1400.18 37384. 535501. Dt8A B. O. O. 40. 170. BO. O. 2.0 2. 3. 25. 55. 25. O. O. 42600. 2200. 0.0• A140Q19 37369. 535502. 019A 2. O. O. 100. 160. 30. O. 2.0 20. 20. 270. 65. 225. o. O. 68900. 1300. 0.0 t
A14002D 372:75. 535501. 020A 12. O. O. 10. SO. 20. O. 1.0 .. 3. 45. 10. 20. O. O. 22100. 125. 0.0
A140021 37459~ 535548. 021A 2. O. O. 10. BO. 35. O. 1.0 2. O. 75. 25. 220. O. O. 23100. 990. 0.0

& A140023 37451. 535543. 023A 4. O. O. S. 65. 15. O. 2.0 2. O. 65. 15. 1500. O. O. 17600. 500. 0.0 ,
A140024 37359. 535548. 024A 2. O. O. 15. 130. 35. o. 6.0 2. o. 95. 25. 195. O. O. 26400. 420. 0.0
A140D26 37365. 535539. 026A 6. O. O. 10. 105. 15. O. 2.0 2. 2. 90. 20. 260. O. o. 24900. 510. 0.0• A140027 37350. 535541. 027A 6. O. O. 40. 170. 90. O. 2.0 2. O. 95. 40. 40. O. O. 4.2800. 1100. 0.0 ...
A1.40028 37341. 535549. 02B~ 10. O. O. 30. 140. SO. O. 2.0 2. O. B5. 25. 25. O. o. 36300. 340. 0.0
A140029 37325. 535546. 029A 16. O. O. SO. 90. 50. O. 2.0 2. O. BO. 45. 35. O. O. 50300. 1400. 0.0.. A14D030 37326. 535541. 030A 12. O. O. 55. 100. so. O. 2.0 2. O. BS. 55. 40. O. O. 52500. 2100. 0.0 "A140031 37269. 535542. 031A 10. O. O. 5. 20. 20. O. 1.0 2. 3. 10. S. 35. O. O. 10100. 90. 0.0
A140D:32 37256. 535540. 032A 12. O. O. 15. BO. 30. O. 1.0 2. 3. SO. 10. 30. O. O. 262QO. 200. 0.0

l. A11',0034 37492. 535551. 034A 2. O. O. 10. BO. 40. O. 1.0 2. O. 105. 25. 140. O. O. 28800. 600. 0.0 (

A140035 37238. 535545. 035A 2. O. O. S. 35. 15. O. 0.5 2. O. 20. S. 130. O. O. 13700. 115. 0.0
/.1140038 37436. 535501',. 03BA 4. O. '....' D. 10. 135. 35. O. 2.0 2. O. 135. 30~ 245. O. O. 36500. 890. 0.0

( A140039 37449. 535507. 039/.1 6. O. O. 10. 75. 25. O. 2.0 2. O. 90. 20. 185. O. O. 35700. 4BO. 0.0
A140040 37461. 535506. 040A 2. O. O. S. 90. 30. O. 2.0 2. O. 130. 20. 145. O. O. 34300. 580. 0.0
p,140i. 45 37261. 535883. 14SA 4. O. O. 30. 270. 110. O. 1.0 2. O. 115. 105. 20. O. O. 45100.10000. 0.0

( A140146 37119. 535797. 146A 6. 2. O. 15. 45. 70. O. 1.0 2. O. 15. 10. 10. O. O. 23500. 530. 0.0 (

A140171 37256. 535554. 171A B. O. O. S. 25. 25. O. 0.5 2. O. 15. S. 65. O. O. 11300. 100. 0.0
A140180 37147. 535979. 1BOA 4. O. O. 20. 160. 170. O. 0.5 2. O. 25. 35. 20. O. O. 33700. 3700. 0.0

( A14Q1B1 37153. 535B17. 1a1A 14. O. O. 25. 110. 65. O. 0.5 2. O. 30. 15. 25. O. O. 29100. 860. 0.0
A140192 37256. 535899. 192A 6. O. O. 20. 150. 90. O. 1.0 2. 10. 30. 30. 30. O. O. 29000. 2100. 0.0
A140193 37255. 535554. 193A 16. O. O. 10. 25. 20. O. 0.5 2. O. 15. S. 65. O. O. 10800. 110. 0.0

( A140196 37364. 535717. 196A 6. O. O. 20. 110. 75. O. 1.0 2. O. 55. 25. 30. O. O. 36600. 1600. 0.0
A140307 37400. 535811. 307A 12. O. O. 30. 245. 90. O. 1.0 2. O. 100. 60. 25. O. O. 37600. 5900. 0.0
A140308 37400. 535772. 30BA 6. O. O. 35. 195. 135. O. 1.0 2. O. 70. 70. 25. O. O. 39",00. ~ooo. 0.0• A140309 37401. 535730. 309A 10. O. O. 15. 100. 40. O. 1.0 2. O. 45. 10. 15. O. O. 23300. 430. 0.0
A140310 37397. 535719. 310A B. O. O. 15. B5. 35. O. 1.0 2. O. 70. 15. 40. O. O. 27200. 630. 0.0
A14031i 37402. 535716. 311A 10. O. O. 10. 50. 30. O. 1.0 2. O. 25. S. 25. O. O. 17400. 230. 0.0• A1403t2 37255. 535554. 312A 4. O. O. 10. 30. 25. O. 1.0 2. S. 20. S. SO. O. O. 12300. 105. 0.0 ~

A140342 37256. 535554. 342A 1B. O. O. S. 30. 25. O. 0.5 2. O. 15. 5. 10G. O. O. 12000. 140. 0.0
Ai40347 37255. 535555. 347A 6. O. O. 10. 25. 25. O. 0.5 2. O. 15. S. 160. O. O. 10600. 100. 0.0.. 602660 37256. S3SB99. 660A O. O. 1. 20. 130. 100. 10. 0.5 O. O. 40. 20. O. O. 10. O. O. 0.0 "602663 37276. 535890. 663A O. O. 1. 20. 130. 120. 10. 0.5 O. O. SO. 60. O. O. 20. O. O. 0.0

602665 37289. 535894. 66SA O. O. " 20. 210. BO. iO. 0.5 O. O. 120. SO. O. O. 10. O. O. 0.0• 602675 372.74. 535883. 675A O. O. 1. 40. 370. 240. 10. 0.5 O. O. 170. 200. O. O. 10. O. O. 0.0 "-
602677 37364. 535717. 677A O. O. " 20. 100. BO. 10·. 0.5 O. O. 70. 30. O. O. 10. O. O. 0.0.~--- ---_.-
602679 37382. 535719. 679A O. O. " 30. 100. 60. 10. 0.5 O. O. 70. 20. O. O. 10. O. O. 0.0

{ 602680 37376. 535722. 6eOA O. o. 1 • 20. 90. 40. 10. 0.5 O. O. 50. 10. O. O. 10. O. O. 0.0
602681 37379. 535714. be1A O. o. 1. 10. 70. 40. 10. '0.5 O. O. 70. 10. O. O. 10. O. O. 0.0

~602683 37390. 535626. 683A O. O. " 20. 1.00. 40. 10. 0.5 O. O. 60. 20. O. O. 10. O. o. 0.0
l 602685 37392. 535630. 68SA O. O. 1. 20. 100. 60. 10. 0.5 O. O. 70. 40. O. O. 20. O. O. 0.0 06602687 37322. 535635. 687A O. O. " 20. 90. 60. iO. 0.5 O. O. BO. 20. O. O. 10. O. O. 0.0

602.689 37252. 535551. 689A O. O. 1. 10. 70. .0. 10. 0.5 O. O. 60. 2. O. O. 10. O. O. 0.0 ("
(. 602691 37252. 535555. 691A O. O. 1. 20. 20. 40. 10. 0.5 O. O. 40. 2. O. O. 20. O. O. 0.0 ,....:

602700 37332. 535568. 700A O. O. 1. 10. 90. 40. 10. 0.5 O. O. 90. 20. O. O. 100. O. O. 0.0
l~602702 37378. 535567. 702A O. O. 1. 30. 120. 60. 10. 5.0 O. O. 100. .z0. o. O. 10. O. O. 0.0

~ 602704 37383. 535561. 704A O. O. 1. 10. 60. 40. 10. 0.5 O. O. so. 20. O. O. 10. O. O. 0.0 t~
60:2706 37384. 535528. 70bA O. O. 1. 10. 70. 40. 10. 0.5 O. O. BO. 20. O. O. 10. O. O. 0.0
60270B 37380. 535518. 70BA O. O. 1. 40. 160. 40. 10. 0.5 O. O. bO. 20. O. O. 10. O. O. 0.0

1.



602710 37372. 535517. ?lDA D. D. 1. 60. 120. 60.
602774 37274. 535557. ?74A 10. O. O. 10. 20. 15.
602776 372b2. 535547. 776A 15. O. O. 15. 35. 20.
602778 3725.1,.. 535Sl,.4. 77BA 2. O. O. 20. 70. 35.
602782 37525. 535794. 782A 10. O. D. 20. 70. 70.
602784 37519. 535791. 784A 5. O. O. 25. 70. 40.
602786 37508. 535798. ?BbA 5. O. O. 2.0. 60. 40.
602788 37504. 535781. 7B8A 5. O. D. 15. 90. 45.
60279Q 37518. 535773. 79DA 2. O. O. 10. 25. 30.
60::"791 37509. 535707. 791A 0 O. O. 10. 25. 30...
f.,027Q3 37419. 535697. 793A 5. O. O. 25. 100. 70.
602794 37385. 535666. 794A 5. O. O. 20. 60. 40.
602796 37402. 535629. 796A 2. D. O. 20. 100. SO.
6027Qa 37394. 535620. 798A 10. O. O. 20. 100. 55.
602800 37240. 535530. BODA 2. O. O. 15. 40. 20.
602802 37225. 535510. B02A 5. O. O. 20. 40. 60.
602803 37213. 535506. B03A 10. O. O. 15. SO. 35.
b02BiB 37286. 535596. 87BA 2. O. O. 20. 95. 35.
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-1-2
10. 5.0 O. O. 170. 30. O. D. 10. O. O. 0.0 tJ15. 0.5 10. O. 20. 5. 270. 850. O. O. O. 0.5
35. 0.5 10. O. 20. 10. 220. 440. O. O. O. 0.5 ,
3D. 1.0 10. O. 60. lS. 115. 830. O. O. D. 1.0
20. 1.0 15. O. 120. 80. 230. 540. O. D. O. 2.0
30. 1.0 15. O. 1"20. 20. 130. 670. O. O. O. 2.0 •
20. 1.0 10. O. 75. 30. 185. 550. O. O. O. 1.0
20. 1.0 10. O. 105. 30. 260. 740. O. O. O. 1.0
20. 1.0 15. D. 35. 10. 230. 580. O. O. O. 1.0 l

5. 1.0 5 . O. 45. 15. 320. 1000. O. O. O. O.S
5. 1.0 20. O. 100. 50. 250. 400. O. O. o. ::::.0
5. 1.0 10. O. 60. 20. 280. 680. D. O. O. 1.0 (

25. 1.0 15. O. 70. 30. 185. 490. O. O. O. 2.0
20. 1.0 10. O. SO. 25. 90. 280. O. O. O. 2.0

5. 1.0 5. O. 25. 10. 140. 520. D. O. O. 0.5 \.
15. 1.0 10. O. 20. 20. 80. 560. O. O. O. 1.0
10. 1.0 5. O. 20. 15. 150. 300. O. O. O. 1.0
20. 1.0 S. O. 70. 10. 1400. 3300. O. O. O. 1.0 \.
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AAS Cu, Zn, Pb, Bi, Ag, Au, Ni, Co, Cr, Fe, Mn

XRF Sn, W, As, Sb, Mo

NNo New (sample) Number, indicates the -20 mesh sample

numner at the site of the panned concentrate sample,

e.g. panned concentrate sample 6028llC at -20 mesh

sample site 602810A has a new number (NNo) 810C.

HMG The column headed "HMG" gives the weight of

bromoform-separated heavy mineral (h.m.), in grams,

i.e. HHG. This refers to an original volume of about
30.02 m pebbly sand creek sample of about 6 kg

weight.

Drainage panned concentrates

38312 11

(O/N 33326)

(O/N 20130)

bromoform separated heavy

minerals (h .m.)

all results in ppm (including Au).

Values of less than the limit of detection

are arbitrarily assigned a value of half

the limit of detection. Limits of

detection relevant are:

Cu (1), Ag (0.5), Au "(0.02), W (5), Sb (2)

602651C-602740C

60281lC-602917C

A140007C-A140371C

Comlabs Job COM 830248, 7/3/83

ALS Batch No. MO 38, 24/1/80

602761C-602809C were not chemically analysed)(Note

Method

De tec t ion Limit

Laboratory

Sample Nos.
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- - - - - - - - - - - - - - - - -- "'-2eRELII~Q.2;3 4-JUL-1984 10:39 Page

SAMPLE AMGE AMGN N NO SN CU ZN pe '·1 AG AU N1 CO CR FE "N C[, W AS SB MO Hl1G
A140QQ7 37400. 535424. DObe 105. 18. 120. 110. 22. 2.0 0.02 34. 18. 1900. 96000. 1500. o. 5. O. o. O. 9.8
A140Q09 37405. 535331. Doee 150. 18. 270. 80. 2B. 1.0 0.02 55. 26. 44000. 83000. 1700. o. 4S. o. o. O. 17.7
A14001$ 37352. 535457. 014C 26. 18. 180. 60. 24. 1.0 O.1.S 70. .:...:... 1 DODO. 78000. 750. O. 15. G. o. O. 19. ;:
A14Q017 37314. 535443. G1be 32. 10. 90. 70. 16. 2.0 0.70 36. 10. 2100. 87000. 2600. o. 5. 12. 14. 0.0
A1400ZZ 37453. 535541,. 021C 14. 10. 160. 26. 1" 2.0 0.02 42. 20.'290000. 43000. 700. o. s. o. o. o. LL9..
Ai40D25 37361. 535543. 024C 40. 12. 180. 4', 2.4 • 1.0 0.02 65. 22. 95000. 57000. '1200. o. 5. O. o. O. 16.8
A14Q033 37258. 535538. D32C O. o. o. o. o. 0.0 0.00 o. o. o. o. o. o. o. o. o. O. 4.5 ,

602661 37256. 535894. 660C 20. 10. 145. 55. 15 . 0.5 0.02 45. 20. 3000. 40000. 520. 2. O. o. o. o. 26.0
602664 37272. 535887. 663C O. 30. 540. 260, 3S. O.S 0.02 115. 80. 76000.152000. bOO. 4. 5. O. o. o. 9.0
602666 37282. 535890. 66se 2D. 10. 165. 180. 20. 0.5 0.02 50. 35. 2000. 8BOOo. 2000. 4. 5. O. o. o. 23.1 ..
602676C37278, 535881. 67SC O. 15. 440. 150. 30. 0.5 0.02 85. 80. 38300.136000. 3400. 4. o. O. o. o. S.8
602678 37370. 535713. 677C O. 50. 340. 130. 20. 0.5 0.00 65. 40. 1200Q. B8000. 1300. 3. D. O. o. o. 3.9
602682 37375. 535711. 681 C O. 2. bOO. 80. 45. 0.5 1.30 100. 145.120000. 72000. 1200. 4. o. o. o. D. 9.0 \..
60:2684 37392. 535623. 683C O. 55. 8BD. 350. 40. 1.0 0.02 120. 125. 48000.256000. 1600. 5. O. o. o. O. 6 ':.

602686 37397. 535630. basc o. 1S. 1100. 85. 60. 1.0 0.02 160. 220.224000. Q6000. 1300. 5. o. o. o. o. 6.3
6026B8 37326. 535634. 687C O. 25. 120a. 160. 50. 2.0 0.02 165. 180.165000.104000. 130q. 6. O. o. o. o. 5.8 \..
602690 37252. 535551. 68ge o. 35. 1100. t75. 30. 2.0 0.02 65. 85. 63000.112000. 880. 6. o. o. o. o. 5.8
602692 37258. 535554. 6Q1C o. 20. 1000. 90. 55. 4.0114.00 155. 1QO.20600Q.104000. 800. 5. o. o. o. o. 0.0
602701 37337. 535569. 700C 2. 5. 780. 65. 50. 0.5 0.10 160. 155.187000. BOOOO. 8BO. 5. 5. o. o. O. 31.6 I..
602703 37376. 535561. 7D2e o. 15. 1200. 115. 50. 3.0 0.00 125. 220.187000. 96000. 920. 5. O. O. o. O. 5.0
602705 37388. 535561. 704C O. 5. 1400. 80. 60. 5.0 0.02 240, 250.245000.104000. 11.00. 6. o. o. o. o. 6.3
602707 37391. 535531. 706e 2. 2. 800. 50. 50. 1.0 48.00 195. 170.216000. 80000. 840. 5. 5. o. O. O. 4-4.6 ~

602709 37381. 535514. 708e 5. 5. 185. 80. 2S. 0.5 0.02 50. 40. 38300. 56000. 620. 4. 5. O. o. o. 21.3
602711 37370. 535513. 710e 2. 15. 75. 75. 20. 0.5 0.02 50. 2S, 4700. 48000. 600. 3. 5. O. o. o. 82.7
602&79 37292. 535596. 87ac 38. B. 850. 70. 42. 2.0 1. 05 220. 125.178000. 63000. 1200. O. 15. o. o. O. 31.6
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APPENDIX VII

COMMENTS ON HOWARDS ROAD 1981-1983

DRAINAGE SAMPLING

383127
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HOWARDS ROAD AREA

*",.,..,.(,',,: ~,f ,e4~.,w
A:.""""

II I,

9.2

F0 llowi ng dra,inage sampl ing repo r ted in t'1acnama r a
APr.I"or IV ';-!J£i,( £;"t;"14"'M~ttf i:.r>-r

(l980b)A' four cro'ss-lines (5354.5N, 5355.05N, 5355.5N and

5356.5N) Were cut across a baseline at 375E (Figure 1).

These were soil sampled and magne~ic and VLF-EM surveys

conducted. Results were reported in Macnamara (1983a).

Serpentinites occur along th~ eastern edge of the E.L.

Carbonate-bearing, fine-grained siltstones and vo1cano­

clastics have been recognised by previous workers. The

target mineralisation is epithermal replacement type akin to

Carlin-style, such as occur in acid volcanic-carbonate­

serpentinite sequences. An alternative target is the

exhalite type similar to the siliceous pyrite gold deposits

of Bousquet Mine, Abitibi Belt, Quebec. These occur in

altered mafic tuffs associated with hydrothermal pyrite,

kyanite, andalusite, pyrjphyllite, diaspore and chloritoids.

Kyanite, andalusite, pyrite and other hydrothermal minerals

have been identified in h.m. at Howards Road (see Appendices

383128

In contrast with panned concentrates elsewhere on the

E.L., panning has indicated widespread detrital gold in the

SE sector of E.L. 15/76. This area is mainly underlain by

Cambrian Dundas Group volcanoclastics and tuffs plus minor

ultramafic and basic bodies. Possibly 25% of the area is

concealed by Quaternary morainal cover, which tends to be

distributed on flat areas at changes of slope. While the

moraine has probably been instrumental in redistributing gold

from bedrock sources, the divide on the eastern edge of the

E.L. may mark the eastern edge of any gold bedrock source

stripped by the eroding action of the moraine.

9.1 GeologY and Target Type

9.
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TABLE 1

HOWARDS ROAD PANNED CONCENTRATE ANALYSES

SAMPLE /l.g Au VISIBLE I OTHER

NO. (ppm) (ppm) Au PARTICLES (ppm)

602877C 6.0 1.9 I - 220 Sn, 1250 Pb, 140 Iv
682C 0.5 1.3 -
707C 1.0 48 -
879C 2.0 1.05 -
775C - - 0.3 mm

692C 4.0 114

779C - - 1.5 mm

80lC - - 1.5 mm

807C - - 2.9, 0.7 mm
I

869C 4.0 23.5 - i 115 Sn
1

829C 4.0 3.35 - i 200 Sn

694C 6.0 3.7 - I827C 2.0 14.2 - 40 Mo

A140017C 2.0 0.7 -
602831C 3.0 5.0 - 65 W, 10 110

696C 0.5 1.0 -
833C 1.0 4.5 -
837C 1.0 0.30 - 1350 Cu, 85 ~I

867 3.0 I 0.02 0.1, 0.2 rom 1350 Cu (contam.?)
I

nlC 0.5 i 6.3 -I
I

903C 1.0 I 0.8I -
875C 1.0 I 0.02 1 mm

I
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Figure 2 shows the aeromagnetic trends in the general area,

including a magnetic high possibly related to an intrusion at

the west end of lines 55500N and 55050N.

The soil sampling did not indicate the position of any

strongly mineralised bedrock source. If much of the gold

located by panning is coarser gold associated with the

moraine and the finer gold has been flushed out, a technique

involving selective digestion of fine gold may be useful for

locating fine gold bedrock sources. Rock geochemistry,

involving ~s, Sb, Mo, etc. may also be applicable.

Visual stUdy and/or chemical analyses of panned

concentrates have confirmed anomalous gold values in creeks

adjacent to Howards Road, draining westwards towards the

highway between Howards Road and the southern E.L. border,

and in drainages in the SE corner of the E.L. Gold noted

visually in panned concentrates does not always report in

subsequent chemical analyses of these samples.

9.3 The Main Gold ~nomalies

Table 1 lists anomalous samples in order of occurrence

from east to west adjacent to Howards Road, then southwards

adjacent to the highway and then eastwards near the southern
j

E.L. border.

Sample 602869 (4 ppm Ag, 23.5 ppm Au) contains a

moderate h.m. content (21.5 g) and Was taken from Farrell

Rivulet just east of the highway. Other strong values occur

to the east and southeast, e.g. 602707C (48 ppm Au), 602692C

(114 ppm Au), 6028Z9C (3.35 ppm Au), 602694C (3.7 ppm Au),

602827C (14.2 ppm Au) and 602831C (5.0 ppm ~u). This general

area is at the western extremity of the soil sampled lines,

near an aeromagnetic high (Figure 2) and adjacent to a base

metal anomaly located in the early 1970s (see Macnamara,

1983c). A fairly strong result is also recorded on the
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eastern margin of the E.L. near Howards Road by 602877C (6

ppm Ag, 1.9 ppm Au, 140 ppm W, 220 ppm Sn, 1300 ppm Zn and

1250 ppm Pb).

9.4 Hydrothermal Heavy Minerals

Apart from the usual suite of rock-forming heavy

minerals (i.e. ilmenite, zircon, rutile, chromite, etc.), a

number of "hydrothermal", skarn and "alteration" heavy

minerals were also noted. These tend to be fairly widespread

and do not indicate any particular zone as being a "hydro­

thermal" centre. The minerals include vesuvianite, biotite,

sillimanite, garnet, andalusite, staurolite, ubiquitous

tourmaline, fluorite, topaz, carbonate (siderite, dolomite,

etc.), beryl, anhydrite, pyrite, (?)gadolinite, etc.

Tourmaline, biotite and garnet are fairly widespread.

Most occur as "trace" minerals but SOme occur in greater

concentrations as "minor" elements in the concentrate (while

chromite, ilmenite, zircon, etc.) usually form the "major"

mineral concentrations in the h.m. samples.

Vesuvianite is widespread as a trace mineral, but

increases to minor quanti~ies in the SE in 602903C (0.8 ppm

Au), with trace pyritic hornfels, biotite, tourmaline, etc.

In nearby 602875C, gold particles were noted during panning

(but Au does not report in chemical analyses), garnet occurs

as a minor mineral associated with trace tremolite, fluorite

and tourmaline. These creeks drain an'area of Quaternary

gravels near gabbro and basalt. The higher-than-usual

vesuvianite content may indicate a skarn zone. Sample

602865C carries trace vesuvianite, garnet and tourmaline.

Near Howards Road, 602801C, with a 1.5 mm Au particle,

is associated with trace scheelite, dolomite and tourmaline.

Nearby, 602779C, with a 1.5 mm Au particle, contains trace

siderite, topaz, tremolite and biotite. Nearby,602777C

carries trace baryte, biotite, cordierite and andalusite,
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602775C carries 0.3 mm Au particle and trace perouskite and

tremolite, and 602692C, with 114 ppm Au, contained trace

gold, beryl, garnet and tourmaline. To the south, 602B72C

(14.2 ppm Au and 40 ppm Mo) carries trace staurolite, garnet,

biotite, beryl, topaz. The siderite, dolomite and baryte in

the above samples (777C, 779C, BOIC) may have been derived

locally as the minerals are fairly soft. Baryte occurs also

to the east in 602795C, near Howards Road.

Beryl reports in samples 602692C, B27C and B29C near the

Howards Road/Queenstown Highway junction.

Blue fluorite was noted in 602B77C on the eastern edge

of the E.L. near Howards Road. This sample is also anomalous

in Au (1.9 ppm), Ag (6 ppm), Sn (220 ppm), Pb (1250 ppm) and

W (140 ppm). It contains minor vesuvianite, and trace

fluorite, sillimanite, biotite, pyritic fragments and

tourmaline. (It may be similar to 602903C in the SE corner

of the E.L.).

9.5 Conclusions

In conclusion, the vesuvianite-rich drainages indicated

by 602B77C, 602903C and the zone near the Howards Road/

Queenstown Highway junctibn, appear to have the best gold and

indicator heavy mineral concentrates, possibly adjacent to

local bedrock gold sources. It may be possible to check such

areas by soil and rock geochemical methods, using Au, Ag, Mo,

W, etc. If studies (including geomorphological) indicate the

gold in panned concentrates, which is fairly coarse, is

derived from morainal material, rock geochemical and

selective fine-grained-gold dissolution techniques on

drainage samples may be appropriate. Fine gold is unlikely

to have concentrated in the morainal gravels. Reference is

also made to the recommendations in Macnamara (19B3a).
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This current work is a follow-on from previous heavy

mineral analysis of stream sediments completed in Pacminex Pty.

Ltd. report PMR 88/73 entitled "A Mineralogical/Geochemical

Appraisal of Heavy Mineral Concentrates, 8.L. 15/76, Dundas,

Tasmania". In that exercise. chemical analyses and a map were

provided. In the current project discussion will necessarily

have to be confined to the interesting details of mineralogy.

One specimen, 602825 was missing from the series;

one sample 602796 ~Ias also missing but was replaced by 602896 ­

unlisted.

/ ....
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2 . S U:<>lA?zY

(a) Gold traces were seen in 602761,602775.602775, 6028D1

and 602811 "Iith association of arse,-,opyritl~, arId

appreciable tourmaline in the latter.

(1:» Cassi"cerite traces occur in 602809. 602312, 602851, 602359

and 602901. and with topaz in 602851 and 602859.

(c) Scheelite determined (optically) occurs in 602801; and

possibly in several other specimens containing skarn

mine~als (idocrase. diopside) and other hyd~othermal/

pneumatolytic rninerals(tourmaline, topaz. beryl, fluorite,

etc.). This scheelite was not tahulated.

(d) Ilmenite and a splendent fractured chromite features

~argely in many of the concentrates, other~ise t~2re

is an abundance of zircon and in several spcci!Ge~s,

epidot.e.

(e) High grade pelitic metamorphic minerals (silli:".1l1~itc.

andalusite and staurolite) are present but rare.

Footnote

Sample No. 602875

'Spinel' mineral in abundance. somewhat fractured octa­

hedra with a splendent lustre. Black to brmm colour \Jith

some translucent grain margins" sent to 2. laboratory for

confirmation of spinel type.

Determined by .

XRD Spinel? = chromite

Probe Major - Mg. Fe, AI. Cr.

Mi;1or - 'r i .

Identification confirmed - chromite (JFR 24/3/61).

/ ....
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3. DISCUSS 10']

3.1 Common Minerals

Several common mineral species (zircon, tourmaline

and ilmenite fc::: exa;nple) are present in most samples. These

show fresh crystalline forms to variable attrition depending

on number of sedimentary cycles and/or energy states of strea;;-,

environment. Colour variations (tourmaline and zircon) and

crystal form variatiOns (rutile, cassiterite) are seen.

Ilmenite is very dominant in a number of samples ­

602775, 602777, 602783, 602789, 602801, 602809. 602813,

602817, 602819, 602894, 602907, 602913, 602915 and 602917.

Very dominant in 414AH 001P and 002P with magnetite. Apart

from magnetite minerals such as an angular, splintery or

crystalline splendent spinel (microprobed and identified as

chromite) ilmenite is commonly an associate as are much smallec,

amounts of rutile of variable colouring, and crystal forms,

sometimes anatase, brookite and various other minerals.

High grade hletamorphics, particularly s illimani te

are ·see:1 from time to time but only in trace. a:uounts.

Cordierite is present is there by accident having an S.G.

of 2.6 to 2.7 (TEE is 2.96). Andalusite is rarely seen
J

(602807, 602871, 602839). Staurolite (602827 only) with

beryl.

The co~®on calc silicate minerals are represented

mainly by epidote, very much less actinolite and an 'abundance'

of idocrase )602798, 602843, 602865 only). Epidote and

idocrase are comrnonly associated and with diopside (602843)

probably indicate proximity of skarn conditions - but seen

below.

3.2 Economic Minerals and Associations

(a) Gold. This was seen Glany times, as solitary grains up to

1 mm size and occ~sion~lly as two grains in one sample.

Without panning each concentrate indiVidually (as

/ ..
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t..las done: last yea.::- for CI;/':: I Pc~rth), geld cOl.~J.d

easily be missed. In the ClJrrcnt batch of sa~ples,

gold was ~potted either during }lcavy mineral

separation (by E. Sky) and then confir;ned during

mineragraphy, or where missed during the heavy

media separation then in the +60 mesh and once only

it: -GO Desh samples during the mineralogical

determinations.

Where gold was seen specimens showed a fair abundance

of tourmaline (602761, 602775, 602779, 602801); with

cassiterite and arsenopyrite (602811); with arseno­

pyrite and C03 (602807P); with scheelite (602801);

with nO specific indicator minerals (602873, 602S07).

(b) Cassiterite. In every case where cassit8rite is

reported it was confirmed by zinc test,as some rusged

looking blotchy brown/yellow rutile looks re~arka~ly

like cassiterite.

Cassiterite occurs with traces of tourmaline in 602&09,

602813, :602851, 602859 and 602901. The mineral occurs

also with topaz in 602851, 602859,

(c) Scheelite. Observed optically only once as a trace

in 602801.

3.3 Indicator Minerals

(a) Topaz is more common here than previously reported for

the Dundas area generally oocurring as trace amounts

as angular low B.R. fragments - confirmed by 2V =
(50-65°), +VG optical sign unO. high R.I.' s (1.61 to

1.64) compared Vlith quartz which it superficially

resembles.

The mineral is associated ~,ith a high grade ~ietamorptlic

mineral; sillimanite (602771); with fluorite (602773);

with gold (602779); garnet and chromite (602785);

I· ...
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chl:omite only (602817, 602555, 602279, 602(;35);

with cassiterite and sillimQnite (602851); beryl,

fluorite, phlogopite (zinri\'luldite?) (602859); Vlith

cassiterite, sillimanite (602901). So like tour"'illine

its pneumatolytic 'rival', topaz, has a fairly even

spread in this specimen suite.

(b) Tourmaline. A widespread dis~ribution, always very

variable in colour and preservation state. Described

above. Where it is more abundant, gold, topaz Or

fluorite may be present, e.g. 602761, 602773, 602765

and 602801.

(c) Beryl. With topaz 602773, 602627, 602847, 602859

(and with fluorite and cassiterite) .

(.0.) Fluorite. Traces only of cleavage rragrc,ents a:1d

grains 602773 (with beryl and topaz); 602843 (with

a trace of gadolinite?); 602859 (with topaz and

beryl); 602875,602887 (with tourmaline only).

As seen the associations of hydrothermal/pneumatolytic

vein minerals are fairly normal.

3.4 Scheelite by IFluorescence

Concentrates with abundant tourmaline, some topaz,

scheelite or other pneumatolytic/hydrothermal minerals and

concentrates containing skarn minerals - all samples ~lere

examined under S/W, U/V light. From this exercise it was

noted that several specimens contain faint traces of yellow,

less con@only bluish fluoresence. This includes 602843,

602896, 602883, 602879, 602811, 602909, 602877, 602855,

602801, 602795, 602773 and 602763. Scheelite was determined

optically only in 602801.

N.B. Marked fluorescence in underlined (801).
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'
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1 . INTRODUCTION

383152

I
I
f
l
l
I
I
I
I
I
r
I
l
r
I
I
I
•

Thirty-four panned mineral concentrates obtained from

the Dundas E.L. were dried and further concentrated Over tetra­

bromoethane. Magnetic minerals were then separated by a heavy,

switch on/off hand magnet. Fractions Were examined semi­

quantitatively by the low powerstereomicroscope followed by

more detailed examination of the -60 mesh fractions under R.I.

oils, using the petrological microscope. Results are presented

as on previous occasions, using a 'Bangka style' table, which

though giving information on grain sorting, expresses in detail

the general state of all grains in the same concentrate.

Discussion was limited in view of CSR's budget expend­

iture restrictions. ~,o specimens were submitted for XRD.

Diffractometry of pyroxene and amphiboles (A090) and XRD powder

pattern - identification of yellow pleochroic prisms (A256).

A routine examination for fluorescent minerals was

made.

/ ....
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2. SU~lHARY

The sampled area consists of much faulted serpentine

intrusives, metamorphosed calc-silicate sediments, slates, etc.

and also gabbro of Cambrian age and in one location Jurassic

dolerites. If grains of the same mineral show in one sample,

varied crystal forms, colours and wear, this may indicate grains

present are derived from more than one rock suite or more likely

from more than one sedimentary erosion period and many grains

may have little relevance to existing catchment stratigraphy.

However an abundance of chromite in varied states of erosion,

much of it fresh euhedral grains but to fragmentary slivers is

noted particularly in the northwest sector and Nevada Grid, In

Cambrian Serpentine rocks and sediments, crocoite (lead chromate)

occurs as traces commonly where pyrite occurs, also present with

baryte once. Crocoite occurs in the central southern sector

adjoining the location where lead sulphides occur in the M.F.

Phelan and \;est Comet Mine neighbourhoods (hydrothermal mineral-,
isation - or mine dumps1) and where chromite is shedding from the

serpentine masses at Serpentine and Razorback Hills. Cassiterite

seen is very sparse and grains which are mottled brown-red are

small and rather worn. These are present north and south within

the sampled area, Morain (A007), Crimson Creek Formation (A04Z),

Silurian Amber Slate (A189), Dundas Group Unassigned (A062).

Pascoite [HZca2 (V03 )6 10 H2 0] identified by optical

properties only occurs in the presence of crocoite and pyrite at

A2l4P and is a likely hydrothermal galena associate mineral;

also occurs in A256 with goethite. .Fresh galena occurs with

pyrite curiously in heavily oxidised A060, so presumably as for

pyrite, comes from an adjoining exposure.

Fresh pyrite loften accompanied by pale, near white

marcasite) is seen in A056, AZ16, A241, A333, A336, A339, A368,

A369, A370 and A37l. Its mineral associates are galena in A056,

marcasite (A2l6), crocoite, pascoite and marcastite (A241),

baryte, marcasite and shceelite (A339) and marcasite (A37l).

I ....
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Two cOllcentrates from neighbouring streamlets on the west!

south side of the sector on alluvium of the Climie Creek

overlying Dundas Group unassigned rocks (A069P and A067P) :-

A069P. Mainly limonite pebbles, epidote and zircon, minor

chromit", ilmenite and magnetite. Traces of staurolite,

garnet and tourmaline. Mixed sUbangular and freshly crysta­

lline forms.

A067P. Largely limonite pebbles, tremolite schist fragments,

ilmenite, tremolite crystals and zircon; minor magnetite and

rutile; traces of crocoite, actinolite, hornblende, staurolite

corundum, chromite, sillimanite and tourmaline. Largely worn,

some good crystal forms - ilmenite, zircon and chromite.

Apart from chramite there is little of significance here.

Orange prisms ~ crocaite, trace present.

A056P. Adelaide Mine Creek - Dundas Group - unassigned.

'·lainly limonitic pebbles, actinali te schist fragments,

tremolite. Minor - nil samples; traces of magnetite rubble,

staurOlite, chromite, garnet, ilmenite, magnetite, rutile,

tourmaline, zircon, pyrite, qalena. Largely worn grains

except pyrite, galena, tourmaline and magnetite. Unusual

to find galena fragments as fresh as these in a stream

sediment so there is likely to be adjoining freshly exposed

sUlphide veins.

(d) Central Southern Sector (just NSW of A090P)

A046P (WSW of A090P, approx. ~ mile). (Alluvium) .

Heavy concentrate is largely (770 vol. % ilmenite as ,'lorn

grains) with a further 10 vol.% zircon of fresh and \Vorn

grains, minor chrcmite, rutile and tremolite, traces of

enstatite, hornblende, staurolite, epidote, leucoxene,

cordierite, spinel and tourmaline. ROck fragments of minor

tremoliteschist, traces of garnetiferous schist and epidote

aggregates. t·lost grains are ,-lorn but include fresh ilmenite,

tourmaline and zircon and some rounded, pitted and fragmented

grains. Grains are of varied origin, with fresh ilmenite

(basic intrusive), chromite (ultramafic) and zircon (granitic).

I ....
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chroT:1ite and iblcnitc (to 90 vol.':;) associCltcd Hith ple:1ti­

ful zircon.

A025P. Just (O.G mile) east of A033P, SE of part of Southern

Sector on unassigned Dundas Gr0l1p/:·loraine.

Largely tremolite schist, hornblende, ilmenite, tremolite

crystal grains. Minor epidote, leucoxene, carbonate and

traces of limonite pebbles. epidote, aggregates, actinolite,

topaz, hypersthene, rutile and hematite - calc-silicate

sedimentary and basic intrusive origin (gabbros, dolerites

to west) with fresh topaz, hornblende and some ilmenite).

A022P. Southeast within Southern Sector (nearest A025P to

the west, approx. (t mile). Sediments rRst on Cambrian

gabbros, norite, dolerite.

Lar,;ely cr"omite, ilmenite and tremolite. l-iinor ensta ti te,

tremolite schist, epidote, leucoxene, and carbonate. Traces

of epidote rock, actinolite, topaz, hornblende, garnet,
,

sillimanite, hypersthene, rutile, enstatite, apatite and

zircon, Hainly fragmented and finely crystillline with sorr.e

rounded grains. The bulk of minerals present are chromite,

magnetite and ilmenite from basic and ultrabasic(?) sources.

A017P. Southeast within Southern Sector (south of A025P) on

{·loraine ~

Largely epidote, magnetite and ilmenite. Traces of limonite

pebbles, epidote rock and minor tremolite schist, topaz,

hornblende, chromite, diopside, sillimanite, leucoxene and

zircon. Mainly subangular grains, some fresh crystals (zircon,

chromi t.e, magnetite, ilmenite and sillimanite). Ilmenite

varies 50:50, magnetic and feebly magnetic fractions. Varied

origin mainly calc-silicate sedimentary and basic intrusives.

A015P. Close to A017P - just to the east and also on

Noraine.

Largely epidote, minor hornblende, diopside, ilmenite,

magnetite; traces of chromite, actinolite, topaz, cordierite,

rutile, tourmal ine, tremoli te and zircon-. Similar or igin

to A017P witn greater emphasis on sedimentary calc silicate

rather than basic intrusives. Diopside fresh, fragmentary .
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A009P. Just over 1 mile SSE of A017P and resting on Moraine.

Largely diopside, epidote and magnetite. Minor epidote rock,

ilmenite, leucoxene, zircon and tourmaline. Traces, actinolite

chromite, idocr~se, garnet, sillimanite and tourmaline.

Mainly of calc-silicate metamorphic origin with some gra"itic

influence.

A007P. Approximately t mile SE of A015P and ESE of A017P,

southeast Southern Sector, on Moraine.

Largely chromite, epidote, ilmenite, magnetite and zircon.

Chromite is )10 vol.r.. Minor epidote rock, epidote )70 vol.%.

Traces of tremolite schist, actinolite, topaz, diopside,

garnet, rutile and cassiterite (worn) and tourmaline. Grains

are sUbangular and rounded - worn, but evenly crystalline ­

some ilmenite, zircon and tourmaline. Well-sorted. Mixed

metamorphic calc-silicate and ultramafic/basic intrusive

sources - fairly fresh.

Remaining specimens are shown separately and consist of A341, A368,

A369, A370 and A371, Nevada Grid, NW of NW Sector. Situated on

Hodge Slate and Razorback Conglomerate of the Dundas Group.

All contain abundant fragmentary chromite including brown/yellow

transparent thin slivers of the mineral. Chromite is major in

all concentrates except A371 where there is a minor presence.

Magnetite is fresh and also worn, rubbly - the latter most notable

in A368 and A371 but with a major presence only in A341 and A371.

Ilmenite is major in all concentrateS but is pitted and worn in

most. Traces of limonite:garnet schist, limonitic(?) schist,

actinolite schist in A371 indicates a metamorphic (calc-silicate?)

catchment. Similarly for minor tremolite schists (A370). Trace

actinolite (except A368). trace hornblende (except A369 and A3701,

trace epidote (except A3681. trace tremolite (except A368). One

other trace metamorphic mineral present is sillimanite (A369).

Most interesting is major pyrite (A371) - commonly associated

with marcasite (altered pyrite?).

/ ....
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TIIBLE 1 LEGEND

loS ferruginous ~;iltstonc

TS tremolite schist

AS actinolite

lbek Aggregates

excellent

Grain ShilPCS

CIJllCdraJ., cryntallinc

1\bundancc (mineral5 and rock f raqlI1(~n tr;)

1 major )5 vol. "

2 minor 1-5 va 1 . ~o

3 trace (1 vol.o;o

2 uq0rc~J,') ted laths

3 Gllbunquluc

4 angular

5 .fragmented

6 rounded

7 pi.tted

Sorting

1

2 very good

3 good

4 mainly good

5 moderute

6 poor

Minerals

lip apatite

l\h anhydrite

Da baryte

Dr brookite

Cl chlorite

Cr crocoitc

CIl chrysot.ilc

Cs cassi teri to

En ens:t.ati te

Fo forstcrite

Gt goethite

Ga galena

Hm hematite

Hh maghemi te

Me marcasite

Ps pascoi to

Sp specularito

Sh scheeli te

epidote rock fragments

ferrugineus hematite/limonite pebbles

magnetite rubble

ED

DF banded ferruginous shale

CS chlorite schist

FP

CS qarnctiferous schist

LGS garnetiferous schis t I limoni tised

GP goethite pebbles

~~ magnetite rock aggregates

MR

OCL ochreous limonite particles

/·IS mica schis t
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I S:lffiolc No. Head \'ieiqht Heavies

A140007 85.2 9.8

I
A140009 85.0 17.7

A140015 85.2 19.2

A140022 56.3 13.9

I A140025 56.0 16.8

,\140033 49.5 4.5

l A140036 49.5 4 .4

A140042 277.3 39.7

l A140046 170.0 23.2

A140056 56.7 5 .4

--
A140060 56.5 4.1

A140062 170.3 63.1

A140067 56.7 7.8

I A14 006 9 49.5 3.8
, A140090 99.5 5.1

- A140092 49.5 3.8

A140187 70.9 10.6

- A140189 99.2 22.8

A140205 509.7 304.2

I
A140216 170.6 53.0

A140218 227 .1 84.0

A140241 85.0 27.1

I A140256 142.2 80.1

A140268 57.1 9.7

- A140296 99.2 66.0

A140333 99.3 12.9

I A140336 113.0 16.9

A140339 198.0 72 .1L, A140341 99.2 57.3

A140368 49.5 23.9

f
1\140369 170.0 45.3

A140370 49.5 11. 9

A140371 56.2 34.8
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