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INTRODUCTION

.. 2/.

Previous Exploration

(See Fig. 1)
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E.Z. sampling results confirmed the Pickands Mather results. Stream sedi­

ment samples reported high lead, zinc and manganese within a high background.

Rock chip samples reported base metal values within the range of the

"Average Shale" of Hawkes & Webb, 1962, and Levinson, 1980. Barium results,

In 1983-84, E.Z. field crews carried out a programme of stream sediment

sampling, rock chip sampling and reconnaissance geological mappping. Work

completed and results received are detailed in E.Z. report T183 (Mathison,

1984).

Published geology of the area is based on field mapping by K.D. Reid (1963).

Reid mapped the area as part of his B.Sc. honours project. He assigned

the rocks of the area to the Siluro-Devonian Bell Shale - a sequence of

dark grey shales and siltstones with occasional thin limestone units and

pyritic shales.

In 1967-68, Pickands Mather (Smith, 196B) carried out reconnaissance stream

sediment sampling which was followed up by more detailed stream sediment

sampling with limited rock chip and soil sampling. Samples were analysed for

Cu, Pb, Zn, Ni and cold extractable Cu by A.A.S. techniques. Stream sediment

sample analyses returned several elevated lead and zinc values within a

high background. Neither the elevated results nor the high background were

explained by the sailor the rock chip geochemistry.

Location

The Princess River area occupies approximately 35km' around the upper

reaches of Princess River and Bull Rivulet. Part of the drainage basin

of the South Eldon River is also included. The Princess River Basin lies

5km north of the Lyell Highway and 14km east of Queenstown. Access to the

area is by helicopter. A walking track provides emergency foot access

to the area.

1.2.
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Rock samples were also analysed by Analabs for Cu, Pb, ln, Ag, Fe, Mn and

8a. Methods were as for stream sediments except that a total digestion

using mixed acids was used.

The aim of the 1984-85 exploration programme was to determine whether the

anomalous lead-zinc stream geochemistry was related to significant base

metal mineralisation. The notional target was sediment hosted exhalative

base metal mineralisation.

Stream sediment samples were wet sieved on site to -1mm. The dried sample

was submitted to Analabs, Burnie, where the -80# fraction was analysed for

Cu, Pb, ln, Ag, Fe, Mn and Ba. Ba was determined by X.R.F. Other elements

were determined by A.A.S. following nitrict/perchloric digestion.

however, were consistently 2 to 5 times higher than the "Average Shale"

with a peak of 1.08%. Although manganese scavenging and base metal en-

richment in a muskeg type environment appeared to be possible explanations

for the elevated stream sediment geochemistry, the possibility of a source

related to significant mineralisation had not been adequately tested.

114006
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2.

Stream sediment sampling, rock chip sampling and reconnaissance geological

mapping were extended to the Bull Rivulet and South Eldon drainage.

Tributaries of the Princess River not sampled in 1983-84 were sampled.

For this programme a camp was established on the Princess River and a

walking track was cut from the Princess River sawmill to the headwaters of

the Princess River.
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Geological Happing and Rock Chip Sampling

Soil Geochemistry

A follow up programme was

114007

Panned concentrates were produced by reducing a sieved stream sediment

sample by panning to approximately 1% of its original volume. Concen­

trates were submitted for 1.B.E. separation and microscopic identification

of heavy minerals.

Results of this programme were not conclusive.

initiated.

Track Cutting

Five east-west grid lines were cut from the walking track. Lines were

designed to cross both the alluvial flats of the Princess River and the

ridge between the Princess River and Bull Rivulet - known locally as

Middle Hill. Planned line spacings ranged from 500m to 1km. A total of

7.7km of grid was pegged at 20m slope corrected intervals.

All grid lines, the walking track and major streams in the gridded area

were mapped and sampled. Rock samples were selected from outcrops at

intervals of 100m to 200m or wherever "different" lithologies were observed.

Additional stream sediment samples and some panned concentrates were.

collected from sites where grid lines crossed streams with an active lead

load.

Dried samples were submitted to Analabs, Burnie where the whole sample was

crushed and analysed for Cu, Pb, Zn, Fe and Mn. All elements were

determined by A.A.S. following total dissolution in mixed acids.

Soil samples were collected from two lines across Middle Hill and from part

of a third line. A hand auger was used to collect nominal C horizon samples

from the soil/bedrock interface. At sample locations where no soil was

developed rock chip samples were collected.

2.2.

2.3.

2.4.
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4.

Deep Bedrock Sampling

Deep bedrock samples were collected from two lines across the Princess

River flats and from one line across the Middle Hill. A Munrow flow through

sample tube and a Wacker portable percussion drill were used to collect

a small sample of weathered bedrock from depths up to 17.2m. These samples

were submitted to Analabs to be analysed for Cu, Pb, Zn, Fe and Mn.

Analytical methods were the same as for soil samples.

Geophysics - Ground Magnetics

The total magnetic field was read at 10m station intervals along all grid

lines. A Lamontagne GSM 18 magnetometer was used as an automatic base

station. Data from two lines were collected using a Lamontagne GSM 18

magnetometer in a field mode.

Other lines were read using a Geometries G 816 magnetometer. Data from

the two northernmost lines were lost due to battery failure. of the Lamontagne

Instrument. These instruments require 240V A.C. supply for effective

operation under camp conditions.

RESUlTS RECEIVED

Geology (See C.M.S. Report - Appendix and Plate PR 1)

The Princess River area is underlain by a monotonous sequence of dark grey

to black cleaved shale and siltstone. Occasional thin sandstone units

and one thin limestone unit were mapped. In most areas the cleavage is

strongly developed and approaches sla~ cleavage in places. Towards the

northern end of the Princess River Basin, along line 46,OOON, the siltstones

are less cleaved, appear siliceous or cherty, and break with a conchoidal

fracture. Thin pyritic siltstone beds were sampled in this area.

.. 5/.



Stream Sediment Sampling n ::: 85

£lement Range Mean ?Anomalous No
Anomalous

Cu 5-305 70 :>140 9

Pb 35-695 240 :>500 11

Zn 55-1950 340 7700 12

Ag <0.5-2.0 2.0 5

Fe 1.15-8. om~ 3. 55~~

Mn 0.01-12.0~~ 1•40~Q

Ba 350-2650 950

5.

.. 6/.

114009

and Plates PR 2-6)

streams draining Middle Hill and the east-

deposits were noted in the soil profile when

Similar manganese-iron oxides, manganiferousline 45,000N was soil sampled.

wads, were sampled in most small

west ridge north of line 46,000N.

Stream Sediment Geochemistry (See Data Sheets - Appendix

Bedding and cleavage orientations were measured at most sample sites.

These indicate folding around north-south axes in the south trending more

NNW to the north. The absence of recognizable marker beds prevents

closer definition of the structure. However, the Princess River appears to

follow the trough of a syncline with the steep slope to the west and the

gentler slope to the east following dip slopes.

Surficial manganese-iron oxide

Dolerite boulders were observed in Bull Rivulet and many panned concentrates

contained abundant clinopyroxene, and olivine. These are possibly reworked

from glacial deposits derived from further north. Rounded quartzite

boulders mapped along the crest of Middle Hill also suggest glacial deposit­

ion.

Sample details and analytical results for the 85 stream sediment samples

collected in 1985 are listed on data sheets in the Appendix. Sample

locations and results for Pb, Zn, Mn and Ba have been plotted on base maps.

Results are summarized below.

3.2.
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On Plates PR 2, 3 and 6 Pb, In and Mn values suggest possible sources

of Pb, In and Mn on Middle Hill and the ridge north of the Princess River

Basin. Follow up exploration tested this area.

Sample descriptions and analytical results are listed on data sheets in the

appendix. Sample locations are shown on Plate PR 5 and results for Pb, In.

Mn and Ba have been plotted on base plans. Rock samples collected are

separated into four main groups. "ordinary" rocks, pytitic siltstone, vein

quartz and iron or manganese rich rocks. Results for these four groups are

summarized below.

and Plates PR 2 - 6)Rock Chip Sampling (See Data Sheets - Appendix

As can be seen from the data sheets and the summary above, Cu, Pb, In

and Mn results are variable, have a very high background and suggest

"anomalous" levels that are much higher than usual in Western Tasmania.

However, all high lead and/or zinc values are associated with high Mn and/

or Fe values. To examine these correlations in more detail several pairs

of metal values were plotted on log-log graph paper. Correlation diagrams

were prepared for In and Pb, Pb and Cu, Mn and In, Mn and Pb and Pb and Fe.

1983-84 results were used in addition to 1984-85 results (See Fig. A1 - A5

in Appendix). These correlation diagrams suggest:-

Fig. A1 there is little correlation between Pb and In values.

Fig. A2 there is good correlation between Cu and Pb values.

Fig. A3 there is good correlation between In and Mn values.

Fig. A4 there is good correlation between Pb and Mn values.

Fig. A5 there is little correlation between Pb and Fe values.

These plots are sufficient to demonstrate the strong relationship between

Cu, Pb and In values and Mn values.

3.3.
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Mn 65-2000

Sa 17-96

Au <0.008

(Elevated Fe & Mn due to selection of 'rusty quartz' wherever possible.)

Pyritic Shales n = 3

Element Range ? Anomalous

Cu 50-180

Pb 20- 50

Zn 120-190

Fe 11.37-22.93~'

Mn 135-2100

Ba 205-1060

Au <0.008

700

50

20

100

0.05

7.

Average Shale
Levinson '80

Vein Quartz n =5

<::5-10

<5-15

5-35

0.43-2.13%

"Ordinary" Rocks n =74

Range Mean Average Shale
Hawkes &Webb

'62

5-70 25 30-150

5-65 35 20

5-230 70 50-300

0.5-1.0

0.99-6. 78~' 3a7% 4.3%

35-3880* 300

633-2600 1050 300-600

* Mn stains noted on fracture surfaces of some samples.

Cu

Pb

Zn

Ag

Fe

Mn

Sa

Cu

Pb

Zn

Fe

Element
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*Two poorly consolidated sediments cemented by limonitic reported
300 & 550 ppm Mn.

The three

2

1

8.

No. Anomalous

n = 19

and Plates PR 7, 8 & 9)

>80

)150

20

30

25

Manganiferous & Limonitic Wads and Ironstones

Element Range

Cu 10-180

Pb <5-235

Zn 115-2275

Ag <0.5

Fe 4.08-25.93?~

Mn (0.03*) 2.25-29. 5?~

8a 972-10,400

The above summaries indicate that no 'ordinary' rocks were in any way

anomalous. The only anomalous base metal values were obtained from spongy

manganiferous wads which are recent deposits in stream channels. Similar

material developed in soil profiles also reported elevated base metals (see

Section 3.4).

Element Range

Cu <5-125

Pb <5-80

Zn <5-645

Fe 0.15-18.39?~

Mn <D. 01-22.5%

Soil Geochemistry (See Data Sheets - Appendix

Soil sample results are summarized below:-

Soil Geochemistry n =99

Mean ?Anomalous

All possibly anomalous values above are associated with high manganese.

Soil sampling of line 45,000N revealed a soil horizon enriched in manganese.

From 4,320E to 4,920E manganese values ranges from 0.5-22.5%.

elevated base metal values come from this area.

3.4.
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These results are similar to the results for "ordinary" rocks (see Section

3.3).

There are no apparent differences between samples from under the Princess

River flats and samples from the ridge of Middle Hill.

Deep Bedrock Sampling (See Data Sheets - Appendix

9.

and Plates 7, 8 and 9)

40

30

100

samples from the Wacker drill are summarized below:­

.:.:W.:.:ac.:.:kc::e::.:r=----=S:.:amp==I=i.:.:ng",-...;n,,-=---=5=8 (13 samples not bedrock)

Range Mean ?Anomalous

10-115

10-75

10-345

1.39-9. 89~,

40-9490

Analytical results for

Element

Cu

Pb

Zn

Fe

Mn

3.5.

'/->
~~
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4. DISCUSSIONS AND CONCLUSIONS

Stream sediment geochemistry suggested sources of lead, zinc and manganese along

a line of ridges east and north of the Princess River basin. These results

appeared similar to results from the White Spur area south of Rosebery where an area

with highly anomalous Pb, Zn and Mn values was developed at the change of slope

of a steep ridge (see Russell & Van Moort, 1981). The primary source of these

elements was the significant volcanogenic base metal mineralisation of South

Hercules. Streams draining this soil anomaly also report highly anomalous Pb,

Zn and Mn values while streams draining the actual host rocks are weakly anomalous

in Pb and Zn only.

At Princess River no primary source of base metals was detected on the ridges.

A source in manganiferous soil profiles is suggested. The primary source of

this material is unknown. No local source was detected.

Deep sampling under the Princess River flats revealed no indications of mineralis­

ation in this area.

•. 10/.
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5. RECOMMENDATIONS

Residues of stream sediment samples are to be submitted for lead isotope, micro­

scopic and electron microscope analyses. If the results of these analyses

suggest either a transported origin for the Princess River base metals or manganese

scavenging of base metals in streams, no further work is recommended.
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Pb and Fe
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E.Z. CD'1If!Il",ia _ - - - - _EOC_AL·.LE - SH_ - - - - - - -ROSEBE Tasmania

PROJECT: · .~~'ih'o ../...~t; •••••••• MATERIAL: s"earn Sediments SIZE FRACTION ArIALYSED: ••-M.'l'"'I1 •••••••.•••.. . • •••••••••••••• 0 ••

LOCALITY: · .~:.~ -~-;~1 ..•......... SAMPLE METHOD: ·................. ANALYSED By: ....................
/I·"<~·.. ~q•• '!'.I>Y .JS.il.f.

-

GRID NAME: ·.................... SAMPLED By: ... ·................. METHOD:

NOIIINAL GRID AziMUTH: ·.................... DATE: ... ·................. d'--~..- " .

SAMPLE LOCATION DATA STREAM DATA , COMPOSITION DATA

SAMPLE GRID LINE NO "1.
< •

NUMBER I f I I f IN
0 " .~

..
A.H.G. CO_ORDINATES 'z! ~z., "" '" METAL CONTENT (ppm unless specified)

~ - ,- ; 'l! g ~
"" Iwi ~ .:;s
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,£ 0 7 I 6 C':S ::. l;- I 10 l:: 7 .. " . [; ~ '7 ,
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E.Z. Co_Asia_ - - - - -GEOa:AL·...LE - SHI'I - - - - - - -ROSEBERY Tasmania

PROJECT: r.x.n:L,.... )ooo/.r. MATERIAL: 5tream Sediments SIZE FRACTION AnALYSED: ..-~P.'1'~~~..........•·.................... ... ·.................
LOCALITY: •"-:'::Citt':t •••••••••••• SAMPLE METHOD: .. ·................. ANALYSED By: .................... .

GRID NAME: SAMPLED By: ~ c p.,." ... i'1. j) /.! ~~ METHOD: .I\.i",~"• •~~" 'fl. ~y .l$~"f.·.................... .."•• y .,r.·...;.I.w.".· • .

NOMINAL GRID AziMUTH: ·.................... DATE: ... ·................. -
.

SAMPLE LOCATION DATA STREAM DATA, . COMPOSITION DATA
.

SAMPLE GRID LINE' NO
11./11.60.

I ~c
NUMBER I I I I I IN

0 - '~
..

A.H.G. CD_ORDINATES '; ~ q" '" ..
~ - ,.

~
.., .. 0 METAL CONTENT (ppm unless specified)

"'Jwi ~M a ~ g ..
GRID EASTINC NORTHING EAST/He .J,..... Idth ~ ... U CONTAN. • Cu' Pb Zn . Al Au Mn BC\-

0< "
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/l·!'.·~·.. ~~,. YJ. ~y .J5:Af.

.•-ftP. 'l'~,1j .

....................
---

SIZE FRACTION AflALYSED:
ANALYSED By:
METHOD:

'.~ .
Stream Sediments.....................

.....................

MATERIAL:
SAMPLE METHOD:
SAMPLED By:
DATE:

----
.t:.:'r:;·:4::~""•• •~r,; .
•~r:.~."ff'~~•.. •/fi;. •••••••
.....................

E.Z. Co. -'ia _
ROSE8ERY Tasmania

PROJECT:
LOCALITY:
GRID NAME:
NOMINAL GRID AziMUTH:

SAMPLE LOCAnON OATA

GRID liNE" NO
I I I I I IN A.H.C. CO-OROINATES

SAMPLE

NUMBER

GRID EASTING NORTHING CASTING

STREAM OATA COMPOSITION DATA

;:,
~ 0

'2 ~ METAL CONTENT (ppm unless --"led)
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E.Z. Co. of A'Asia Ltd.,

SAr;PLE DATA SIIEETROSEl\ERY Tasmania GEOCIlEllICAL

PROJECT: .~.q~Rf;;. :-'/(;~?rq~!: MATERIAL: SO/k SIZE FRACTION ArIALVSED: ••• • :-•...-."7': "::f;~. ••••.•.....................
LOCALITY: SAMPLE METHOD: H..a.NO Av0cA AIIAL VSED Bv: . ... :-:~":'~~-::t?.=: ........................ . .....................
GRID NAME: . f.~'!f~ ~?~.. I~.' ,v,l{ ~ •• SAMPLED Bv: G B METHOD: . ....¢. ~.;:-~ ~ .. " ........................
NOMIIlAL GRID AZIMUTH: ..................... DATE: • 000 •• 0 :to';.'?!". 0.00 ..

SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE GRIO LIN[ NO ~NUMBER 1+131010i0lN - .~ >-A.H.G. CO-ORDINATES "- .§' (ppm specified)c METAL CONTENT unless>- "l! -" •" ~ '" 2GRID [ASTING NORTHING EASIING !1E~TH COLOUR U • -CONlAH. Zn A Au Fe% Mn'" '" 0 (] Cu Pb

G I 0 i 1 I I I ·1 I. 0 c. RolR 5' ., c. I~ / "- ~. 0 / 6 1
Z 90 I 1 1 I I b 1--1,9- 0 5 )( o • I )( I

0 100 I I i 12 011. i< <:1, 6·- ,,3 5 )( 1
0 i 2 1 1 I : I (; ci< Z- " o· 3 I, 0 I I

, - y Z- 1/ • ? I
0 I i I c.\<1 '" 111~ i
0 i 1 IDI'C BI~ i I 171 1
0 , Oie- 81<

,
I 1 I JI~ 1 I

2.0 ~ 0 "
, 171~ I i

k;/ 0 'A" 11..c. 9 I 0 12 ~ I'.n 1
/I 20 I ' 2" '" I I
I Z 2- I , 6 LoT 0 1/ I,

3 '!-3 0 oli , ,Ii< U, 0 ·H 1/
J 320 I fI. 3

3 14 ~- . 99 50
/ 3· , + ID~clR. 10 0 I,

/7 3 !4 'ORB 2 1.0;
/ 0 1 , ~ I,
I ') 0 I t c 10. 9

6 D 0 SS f3 ' i . 4 R I 10.
I b • :3.

2 ~ I" c It
3 5 0 I" R

'"
19

~ R 2 h
5 0 I 7 Ii RI!" I I /11I

6 I I ;y , J
27 8 , o/e. I 0 I." . i,
2 1 1 ~ Re - I 4.z 6 I~ 5 ' , , 1 .~ R 14 9

IHOD ,64, , ! I I 41. dR, 31" 11 ·li9 ,
1 I 1 I 1 I 1 1 I I I I I I 1 I I I 1 I 1 I I 1 1 1 1

, I I I 1 I 1 ! 1 I I,



----------------
E.Z. Co. of AtAsia ltd.,

GEOCHEmCAL SAr,PLE DATA SHiHR05EBERY. Tasmania

PROJECT: • ~,qI~PP!'{ .':'t"':1.~ ?l"Pt!f MATERIAL: Sc.V~ SI ZE FRACTION AIIALYSED: ...~'7:~-:-.~ ....................... , .... ,.

lOCALITY: SAMPLE METHOO: 17'.-1-:-'.L? ~~.~ f-;~..... ANALYSED Bv: Ar-'A,"Ai3~.................... . ....................
GRID NAME: .p.8-!('J. C;t;?? .,g./r..e. f!.. .• SAMPLED By: .... . .'i>. R........... METHOD: . .. !~:~: ;:: .........
NOMINAL GRID AZIMUTH: ..................... DATE: .... .. f.!.::r? .. ......

SAM.PLE LOCATlOZ'ol DATA SAMPLE COMPOSITION DATA
SAMPLE GRID LINE NO •;,,"
NUMBER l..hldoiolN " .~ '"A.H.G. CO-ORDINATES "- '" METAL CONTENT (ppm unless specified):a 0

'" "C .Y- o
• ,!~H

.!l 0 ~ '"GRID EASTIN(; NORTHING EASTINC COLOUR U ~ o CONTAH. • Pb Zn A Au Fe% "In'" () Cu
4-b 0 I I 11-4 Id '" I .$ 11 I

32 6 0 I Ii, :> , . ,( I
3 7 1 I I - 0

].0 I ! :~ ol« I ~ . ~ /3
35

' '" R R h I
3' 7 0 IflB " ,,'4 8;< 171 -0 0 I
37 '5 i< I~ ,,4 Ii<> 0-712 I I I
36 14- 0 , G I. I I
3 " I I

b 0 Ole tJ I 13 Ii:, I I
I [3 , .~ i< 10 5 0

42 I otic I., , liS 80 ·04 0

3 4'" I 2 IY / o .
0 I 4 I" 2 x

, 61/ , ,
~- R I, I X

46 6 I .5 I~ c I, .S"
; , BR. ,
, I l; R. II 5 /1

'"
; I; 19 0 - 6 14

f- I
!
I

I

I I
! I 1

i I i I I I ,

I I I I ; I I I I I I I I I 1 i I I I I I I I 1 I I I I I I I I I ,
I I I , I I L II , ,



- - - ------------ - - -
E.Z. Co. of A' Asia ltd.,

SHEETROSEl\ERY Tasmania GEOCHE~llCAL SN,PLE DATA

PROJECT: ~<'~Aqti. H{-=I~~ TP./'f~ MATERIAL: ... .. ..:?A(-f-: ....... ,. SIZE FRACTION AtIALYSED: .. .~«f'~L; 'f: ........
LOCALITY: ..................... SAMPLE METHOD: .I;t~:Y.R . ..~~.~~~. ANALYSED By: .. ~(':"::-:-.~.E!~.. ....
GRID NAME: I'.-?(I'!~?'i~, . ~,1. ,(~f',. SAMPLED By: •• ", ••~, {i}, ......... METHOD: . .... 1':-.~":":.~.......
NOMINAL GRID AZIMUTH: •••••••••••••••••• 0 •• DATE: .. , , .. :t/.~;::." .. ,.

SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE GRID LIN[ NO :l>•NUMBER 1+131s1c101N - u >-A.H.G. CO-ORDINATES "' '2 '" METAL CONTENT (ppm unless specified)>- ." -" • .5!• g g SGRlO EASTING NORTlIING £ASTING ~J;:!H COLOUR U ~ '"

CONTAM.

" Cu Pb Zn A, Au Fe Mn

"';, I 1 I 1 II I 61 110 e . I
1 I iA Il Z

0 i !~ It 12
b I , -1 I~ .0

:5 1 1 c I X
~ - I 0 1'0 61 . J~ 5 I. a 1J 2 1 1
56 I ote 1 II, I I ,I(lle 13!r I
-17 I 0 ~ 6iBi< 7- b 25 I - 1419 !~!, I

b 615 14 I 0 1 OIC 6/ I I X 1 4"
1 , 1,

(, 2. i I 6Y jf I • 2
b I 7 Gt8 I - 0
6 I (, , - 9 ~O 0

0 I Y 11 a

'"
30 : A 11 I

(, : . 0 I
1
I
i
1

1 I
1 I
I I
! 1
I I
i , 1
I 1 1
i

,
I,

i I I I 1 I I , I

I I I I I I I I I I 1 I I I I 1 I I i , I I I I I I I 1 1 I : 1 I 1 I ! I , 1
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E.Z. Co. of A'Asia ltd.,
SAr1PLE DATA SIIEETROSEI\ERY TaslTliJnia GEOCIIEmCAL

PROJECT: ."QMq':'.I--/I':I~;;. [9ftli MATERIAL: .••••• A~(f'; .•••. .•.. SIZE FR~CTION AnALYSED: •..••\::-:'7:~~..•.•••
LOCALITY: ••••• 0 ••••••••••••••• SAMPLE METHOD: • t{~/';/~ .,-:\~~~E.~ ..... ANALYSED By: . ,(1 ~~";-t:.~;»......
GRID NAME: p.fi.lt;-l.~'?I>.. ;""~lfr: .. SAMPLED By: ....... ~9. .......... METHOD: . .•. 17'. ;~;.-? ......
NOMINAL GRiD AzIMUTH: •••••• 0 •••• 0 ••••••••• DATE: ••••.. :1::/" ?:f. .......

SAMPLE lOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE

GRID LINE NO :l>•NUMBER
l4i;/olddN " u >-A.H.G. CO-ORDINATES Co '2 .§' M.ETAL CONTENT (ppm unless specified)>- ." " •

~~IH
• iii ~ " g

GRID [ASTlNG NORTHING EASTING COLOUR 0
'" '"

<'5 CONTAM.
" Cu Pb Zn A Au Fe Mn

0 I I I I I I I 17 C. I, - ,I, I
{, 0 I I "I" I ! ,,~ IL I, ·5 1

6 10 i", k CR 1< I
Ii " , '2 3 :3 X 1

, '3 <0 He I 17
'Iii . ,

1 '5 ,r- S 14
,

I670 I b K. I I

I 0 'I >1
,

'F! 2- 3 Ls · i, I. I I
2- I sl I<:Y8 r;; I 1,< · 3.2 0 I

0 " .. .,
6 2 I, .Inlq !O

" • 3 Ic 14 I • lot ;;n0

260 I c. 3
0 'J a I

4- "IA u I 4 Ir. • 'I ~ ~
, ~ If DKa "' It

0 6 ,.0; I 5 50 5 %
'Id 6 4 /.
I I ( I~ (; 4 I., o 2 4 7-

I r- G "- :3 6
14 I ~ I. 0 II •

~" 0
I ~ If D O. 5 •

8 ~" I 3 8 2- Iq 0
I ,

~R •
I I R 2- I ·

8 0 I sI I", 1<7 7-
6 I I all< III 35 ,

I 'I I 8 6 3 2' 00 ·
60 • " I fl 2- ·
biZ II G 3 55 4 II:"

146 614 I I 3i~ II III %
I I I I I I , I I I I I I I I I I I I I 1 I , I ___ I 1 I i I I I I II ,
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E.Z. Co. of NAsta Ltd.,
GEOCHHlICAL SAr'IPLE DATA SHEETROS[BERY Tasmania

PROJECT: .~q1J..o.qr:.. ?-;1!':I.~~.'TP:'1t MATERIAL: ••••• ?C?{f, •••••••••• SIZE FRACTION ArIALYSED: v ......l'7'c;.?c....................
LOCALITY: ..................... SAMPLE METHOD: Ii¢./'!P. . .r.': '!Po r,' t>, •••• ANALYSED By: . •r,'V;""':-f; --:"; ~ -? . . . • .
GRID NAME: PAII'I"p'~,?. t<.1.~Ji'.f1. .. SAMPLED By: •••••• s::; : i'l .......... METHOD: A- A~...5....................
~OMINAL GRID AZIMUTH: ..................... DATE: . . . . . .1:1.f;J,'i • .•..••.

SAMPLE LOCATION DATA SAMPLE COMPOSlTIOL'l DATA
SAMPLE GRID LINE NO

~NUMBER
alN A.H.G. CO-QRDINATES .~ ~

c b' METAL CON;rENT (ppm unless specified)~ ." g • '0• c gGRID (ASflNG NORTHING EASTING 1f!:Jtl COlOUR u Sl CONTAM. 0
Cu Pb Zn A Au Fe ·/0 Mne: "b6 1 I 1,10 I I /0 5'1 I. 1

I I I I
i !

£, .
Ir~ :/ i, Il Di< 5 0 5 1£ 1 J. J%, ,', 11.1... 0 . i J. I.

I IZ Inl..,;" 0 I~ I I
I " I~ 0 I. 5 0 . , l/i·5' I I
1 .. I ! I

0 s 0 0 40 19 1- I I
Z S a 10 I" Oi<. 11l 19;" I
3 '6 b 8 5 I.

86 i .~ . G '" S 0 4 - 2 I. 190
i 0 G e, s 0 I, 19

90 "
, I Ill. <;; '3 I 0 0 ,I. -

10 .' N I II j<. 4 . I~ 2· I•.
I
I ,

{, I i , 4 - 2 1<
I
I
!
1

I
I
I
I
I I

I I
1

, I I 1

I I I I I I I Iii I i I I I I I I 1 1 I I ! I 1 I I I : I i II : I I I I I



- -----------------
E.Z. Co. of A'Asia Ltd.•

GEOCHEMI CAL SAf'lPLE DATA SIIEETROSEBERY T~mania

PROJECT: . ,',.(\~.P9~,.~'i'l~~1q~· MATERIAL: ...... ' .~~H'?'~ ...... SIZE FRACTION ArIALYSEO: . . .'vit1 Ph if..........
LOCALITY" PA'NcEB KlvER SAMPLE METHOD: ......»'m~~A' .. ·' .. ANALYSED By, ,. /'}t:~,'-;!;\.9?,... " ......................
GRID NAME: ..................... SAMPLED By: ,.,.,., ~!~~., .q" l'?~~. METHOD: • • ,1,\,-, ~.,~ , , • , ••••• ,

NOMINAL GRID AZIMUTH: •••• 0 •• ' •••••••• •• ••• DATE: .., ... A'p)l!I, .. n~?....

SAMPLE LOCATION DATA SAMPLE COMPOSITION DATA
~SAMPLE GRIO LINE NO • :t\~ §NUMBER

14-loldololN • u ~A.M.G. CO-ORDINATES "' '2 '" ~
METAL CONTENT (ppm unless specified)...

"ll -" • -.!! ~ 5 riGR ID EAST ING NORTHING (ASTING OE!:TH COlOUR U J! '"
3 Cu Pb Zn A Au Fe % Mn

I I I I 1 I I
I ! 121. 3 • ~ I I

1 l'ii' A' 0 I I
I l.t.! • 5 11 I I
I II<!. I, 0 I

,~ 0 ·7 1 II ' .
I 1/"'· 0 I, 5 0 3 3· ~ ~ I, I/

lit /1. ' 1\ 10 110 I, 0 191q'o I
113 . t 0 · 8 :lr I
I It.. -I I, 35 3 ,1,19 I, 9, !

1 I II,> I , ·Iall. I 0

4 if, ' I· 0 12 /0 3 . 311,. 0 1? b 1
I't,· . 3 3 · 7

3 0 f', ' I, 110 Q

~O Jl/· . h 0 10 ·5

9 I 3 . /il' 3 2 · {, 0
, /il • 11 · I 9 1

q 0 I /1. A 115 I~o .2 0

I 1/, ,
NO 3 3 ·0 'I~

I N· 0 I~ 0 · 114
I I '" • 8 0 0 · 2. I

17· ,,0 I, 1
/1 ' A h 2. 0 I

0 l/. I 35 g.
k 0 ·1· 0 11 ·5

I
14 I 17 . G T 1/0

I 1
i I I I ,

I I I I I I I I i I I I I I 1 1 I I I I I I I I ! I I ! I i I , I J I II I I I I ,
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E.Z. Co. of A'Asia Ltd.,

ROSEH[RY Tasmania GEOCHEMICAL SAf1PLE DATA SlitET

PROJECT: .Ii>.Qf.P.<!~ . •f... (~.f:,!?r.q'1e MATERIAL: ..... .~t?q ,q.C?C,i<, ••... SIZE FRACTION ArlALYSED: , • .,//-f'O?-P:
•••••••••• ,"t" ••••••••

LOCALITY: ..................... SAMPLE METHOD: ..... .':":':'f.'~f!~ ...... ANALYSED By: . • . A- ('1~ f-; --:'. ';3,-? . . .
GRID NAME: ..P.P.-I~~i=.S.:?.. i!-!'{ .e'p" •• SAMPLED By: • .. .. • {'.S": TP.<:~ . ..... METHOD: . ....'?'. -.¢. -.~ .•..•..•
NOMINAL GRID AZIMUTH: ..................... DATE: ........'\ ~.?5, .......

SAM.PLE LOCATION DATA SAMPLE COMPOSITION DATA
SAMPLE "GRID LIN£ NO • • ~CD

0
~

,
NUMBER 14-13l5iolo1N - .~

,
A.H.G. CO-ORDINATES '" 'l< t (ppm specified)METAL CONTENT unless,.,

" -" 0 " j.!! c ~
CD

~GRID EASTING NORTHING [ASTING DE.J:TH COlOUR U

'" '" 0 <ti Cu Pb Zn A Au Fe% Mn
02 BbO £ I Id· fii~"t I~I( 0 I 1 · 1> 1:>.lc I
03 0 I Id· BI< 121 0 11 ~ ~Io I
0- a I",,· ilK ~ 11 0 20 ~I I

't05 I" ifi· hs 15 3- I 40 I
06 78 3' BK 15 0 5 I~ . o~ I I" I

40 0 I '01• I' II. 0 3S · o~ 20 I I
0 h 0 0'- BK Roc; I- I"" 0 5 5 . 121, I I I

4- 0 8· 3 I BI< ILl 20 4- I? 01" I I
- 44- 7 0 3-0B0<6,>l6 I , I~ 0 17'r

I I I
/ 68 -0' I ' I~ 1 ~- I I
/2 66 10· 35 35 20 9 0 I

4 Id· I I, 9 /0
41 0 10' BK R I , 1<0 I.
41 - 1/" I~ G " 0 S- ·0 ~O

/6 '3· I~ /.-T6N 0 1 · ~ 11
4/ 5 'b- el< 2S / 0 34 /290
4/ 'I' ~ 6 6 I? 3 ~O S- I.. ~ 0

I 5 !Z, . I~ c
"

1- 2 ~ It· 7 38
42- I ' I . ,~ I co 30
4- 2-1 fj 1, - 8 RC. /0 S·

ZZ 6 z.. I~ 0 -9 5 40 I
z 3' B 1< 0 2 3 h'5 , I
l Z. I 3- B Gye I, Iq Iq -
z 0 I' 0 <; , 5

142.6 B 3' REo" C / S h / ~ 0
4- 3 0- '5 5

2S 12- . PI' G- e, 80 4 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 I I , l _ I I;



------------------~
E.Z. Co. of A'Asia ltd.•

SHEETROSEBERY Tasmania GEOCHEMICAL SAr1PLE DATA

PROJECT: .~9i'PP.'! ."/M'i:;.~q,:,!=. MATERIAL: ... .~~{,A9f-.':' ....... SIZE FRACTION AtIALYSED: ... . ),.;--:'1/:tf-.~ ...••..
LOCALITY: SAMPL E METHOD: V ..il-\CKER. ANAL YSED By: ... /:'-.~':-.~~-?~....•••••••• 0 •••••••••••• .....................
GRID NAME: . f. ~/('{ ~ t=:;S . •R..I!'.E.R. • SAMPLED By: . .. . . f.9f: 7.<:<;-.«: .•.•• METHOD: . ••• •t;-.; /:':.~ •.••••••
NOMINAL GRID AZIMUTH: ..................... DATE: ...... :'1.-: .l'??: ..•....

SAMPLE LOCATION DATA I SAMPLE COMPOSITION DATA
SAMPLE GRID LINE NO :::, )

0
~ ~NUMBER 1,J,J,..J.JdN

~ uA.H.G. CO-ORDINATES "" 'i'2 0 METAL CONTENT (ppm unless specified)'" '" '" 0 1 j0

~ ~ 5GRID EASTING NORHIING EASTING OE,J;TH COLlXJR U ct. .,. Cu Pb Zn A Au Fe~ Mn

42 II I I I hi· DK&IYI8IR j'l 2 0 31~5 I I I
3 I, 0 I 1'1,'· lolR '5 J,. I~ I

i II 0 I I,;"J!· ilK I 0 0 I I
2 '1"1 0 I 1,'4-1. GI>, WI-! 0 0 ~ . 2 '0 I

3 0 II '~'. ' 6 I 40 7 1,.. ,19 19 0 I
3 1,4-" 13 R .< 1~lo 0 0 5 I
3 2 0 II 'i' . B N ILl, 5 0 3 I ,10 I I
36 2- 1,,- OK ill< N 15 0 22 ·B 1910 I I

437 3 I 'I 'I. I: IA 0 ·0 . 19b I I I
12' ,, 100 ,9 ~ :r

'4- • ,. 9 It
36 11;2 • 2 0 9 24

I 3 li'i . 0 5 0 ·7 !
0 'I'~ . K IN 3 J

0 "". I< t< 0 9 I Q

6 IS' 0 611'1 1/1 II . 2 0
'1:7 ' '" /I. IN ~ ·04- ,

0 I I/,' B I t 0 • 9 3
t> I In' K I. , . l' 4 I

b I 5, ~ ;L 3 J 3 . , 00
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 1
, ; L J 1
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Eleelrolylic Zinc Co. of A'asia Ltd. I ROCK SAMPLE LEDGER
I PROJECT: ti04POItl )..,tnff!6rONe LOCALlTV: t1"lnr~s5 K,vU

Rosebery. Tas. COLLECTED BY: /.J. n14tl,S&v\.. DATE: 1Jpt". 11 (j~__

"'.M.G.Co-ordinat.. Thin or PolI,heel Secllon M".I Conl.nl (p.p.m. unll" ,pKilled)Samp'e S,mp" Glologle,1 D.aeopllon Rock-type T Rock-typeNumbllr N E T,pe IMacroKOplc) ., B, A.l.rlnci (Mh:rolcoplcl fl P6- "E, Ila r: "~ II1n ,Ai 0, j[)p

660co "'~nn hln<- Il. ,,< k. t,:.1-f oJ~"" ()(}t:JiJ'r.. Q7' , .. " ".Lo.) f~ tJ. ':0·00;
¥
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J
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D' ~. ,-='L.. ~ ds

L L~~,-' u_ e".n 'c -;.,.1. ,ow"L- COl.:, IOn .,.,
Iq" IZ2.·9 ... ,,..,,, >n<' ko·oal..

(J",,;k .1. .f, .- ,~

LLno," i "'M~ d,u, 12..~ I, J .'/'.1 ,-L .1.' ~, -r ,,, .n " '.uf1 .~.' 1/,00

I ..1. 'd'kh,.J; SIde' .Ie
LLn<>- 'lM. <' - ..- RlnA. " -In,/'- "'A '" I or- '"'' dl 60 4'611 " ".n .<~"
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~
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.00
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FJKtrolytic Zinc Co. of A"asia Ltd. I IPROJECT: 6orrJ,,.. L.'W1U Itlnl. LOCALITY: Pr I#')~~t Rill"""
Rosebery I Tas. ROCK SAMPLE I.EDGER

COLLECTED BY: 1. ..1. rn ..rh'5~,t.f. MLPc".)J DATE: ,:;,.,.. I'IT'
A.M.G.Co-ordinet•• Thin 0' Polished SKlion MII.I Canllnl lp.p.m. unlan Ipeclll.cli

Sam'" S.mpll Geologle.1 o.Kriptlon Rock·type
T Roc:k·t,peNumtMIr N E T,po (Microscopic) 0' B, Rel.flnCI IMlcr05copk:) 1".. PI. 2'.n ,q., F,% !fin 11... A"-"P

~""fl7 In.,~ '''L .J....,.). t. ~""'D<m<J~ <:Lf hn IMc' 17.,,"
..J

I•. " . .<1" 1J.~n

IL "-"T J ""Aff,.(~ ,H. . ,
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I~.,-",~ n Ie. I. ....".T< -rOnlE SCT I,n I~n ..." o .S' IL..~L 135' 740

.."i... .

!J.('Q,> I "". ,,:,. ..L.~ I/,-,n /.)7 .~ S 1'- - • IA. ,2- ~, 17 <Il·no'
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I L.l1't1'\ ,,+, :'£ :. f
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Eleclrolytic Zinc Co. of A'asia Lid. I ROCK SAMPLE LEDGER
-, PROJECT: Gortion /"',,...,,'S.+D1'ltl.. LOCALITY: P("()C.S~ f,t/v

Rosebery. Tas. COLLECTED BY: J.J. ma.+hlsort DATE: Fi-('. "8S"
A.M.O.Co-ordINllM Thin or PolI,hed Section Me'el Conteni {p.p.,.,. ""leu 'p.(;iIlldlsample $ampl.

Geoloolcel DMcrlpUon
Aock·ly~ T Rock-typeHumber T,po (Microscopic) ., B, Reler.nc.

I r.~ 17/ ~ "" p...% m" J?~N E p (Microscopic) F/v
It,';-Q l? C> RI, • /.. JI .... r'" • t: "'.....on. ,&y"" , lJA-V I ~~ I.,,~ I ?~.,. , I~,.~ 19?,"~ "M

WAD ~f, ,L~_" ..1
11..-" ... 1r ",,,,t. .,.:- F.l1I ~ RT7' ,;, r:J7,~. "" ,.- ,,, ,. 1".'19 I •.,,, Oil I.- n. ,,'"

+~~,.:.. .L., Je-I~~
{L,..oo7 Ip.....1: • 1.I.,1r . I~ •.•• .J <:, ., I ,,,. '.n )< " 1',"'7 ~ I >AL"

I 5 ",.T'~ til... "
"'.;q I? (, In.,'' • ,/ J """,e!. tucUd. '" L:r I~.. f. 2n • I ?·9? .... I'I~ "
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,~fpJ ,~•. '[/~"< t.~.......

../
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------------------
Fleclrolytic Zinc Co. of A'asia Ltd. I IPROJECT: GOAPol\J I.IM~j,Tqw~ LOCALITY: PIlI~'~$S (8111.40 flu/'r

Rosebet'y t To. ROCK SAMPLE LEDGER
COLLECTED BY: I .J .1I1.ff... ,'''''- OAT', F'e i>- I' fl r-

A.M.G.Co-otdIMI.. T~I" or Polished S.ctlon ".Ia' Content (p,p.m. unl... s,.cili.cil........ Samp~ OeologlUl Description Aock-typt! T RCKkolype
IJ .HumM, T,po (Ibcfoscoplcl 0' B, AerefeRce .r,," pf. 7 t:i~ ':;'.% fY}~N E p (Microscopic.

1.5'17/. 1 D.,4 nT,. 10 U•.t ~UA.. c <:H ',n ,,-.- nn n-:<:" ,,·90 . ,f) d~O

~ ,.iv
v

•Y. .A'
h<,q~ .. I".•L ..J .L " L I. ,f.. <: UA, C c-U 2.S '2n IH' /l·S 4·05 Q.n "·o~

.,.'t:.J .. L ••
'~Q"" 1)~./L ,.. J., u kf••1. <:" ".. ~ <:H 'n I.r> "5 1 '.20 ,. " "00

< f~:i , J ,I~ "~,,p
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114041
REPORT eMS 85/2/16

Five rock samples from the Bell Shale were received for brief petrological

description. One sample was delineated for mineragraphic examination.

Representative sections were prepared and examined together with the

respective offcuts. Attached tabulated descriptions summarise the microscopic

data and include interpretative comments.

Summary

This suite comprises incipiently regionally metamorphosed carbonaceous

pelites with rather 1imited variations. Clastic components comprise quartz

with varying proportions of ill-defined sericitic feldspar and detrital mica

(largely muscovite). The typical pelite is a silty shale, "gradingll into, and

including, interbeds of argillaceous siltstone.

Pelltes tend to be weakly dolomitic and weakly syngenetic-pyritic. Close

examination revealed no detectable barite, or barium minerals in general.

Sample 66055 reflects quartz veining broadly early-syntectonic with respect

to the weak slaty cleavage. Vein-hosted pyrite clusters are recrystall ized­

framboidal, at least in part. These features are accompanied by intraclasts of

the host rock,and the partly bedding-conformable veinlets thus appear to have

been controlled by relatively massive pyritic interbeds. at least in part.

That is, the associated pyrite clusters may be interpreted as (recrystallized)

mechanical inclusions rather than strictly secondary.

D. Cowan, B. Sc.
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Sample

CENTRAL MINERALOGICAL SERVICES

"0. Classification - Composition Fabr ie Accessor i es CplMlents

66036 Carbonaceous Pelite. Semi-sericitic white mice Weakly laminated, In- Traces of dolomi tet Weak I y dolomitic. pyritic, strongl y

(l.S.
wi th pervas 1ve ultraflne carbonactoU$ matter, cipiently shale-parted oxidised fine to carbonaceous 5,jlty shale. Sericltic::

52646) slightly variable proportions of silt-sized silty shale. Very in- ultrafine syngenetic spl intery feldspar detritus is poarl y
splintery to subangular quartz, subord i nate ciplent concordant pyrite. diagnostic, but conceivably reworked
,cricitlc feldspar, minor muscovite flakes. slaty cleavage. tuffaceous.

66055 Carbonaceous Pellte. Carbonaceous silty shale Disharmonically folded Minor vein-marginal Contorted carbonaceous pelite with
(sim, 66036) with interbeds of carbonaceous. pelite with bedding- pyri te disseminations. partly bedding-controlled syn-
arg ill aceOU$. weakly (sericitlc) feldspathlc control led to irreguJa Rare fine to uJtrafine deformational pyritic quartz veinlets.
si IUtone, Interspersed quartz veinlets with stressed/comb- dark green schorl in pyrite pressure-shadowed and
disseminations. clusters of pyrite, structured veinlets. quartz veinJets. stressed.

66055 Exhibits vein-hosted clusters and vein-margin 1 disseminations of sub to euhedral. variably poikllitie pyrite with a mean grainsi2:e

OPAQUE about 200 ~. The pyrite exhibits thinly dissen inated chalcopyrite and rare sphalerite micro- nclusions. Rare rei i ct framboidal
pyrite is evident in isolated pyrite crystals. Vein-hosted clusters a • accompanied by i I1-d fined clots of carbonaceous matter •
suggestive of (recrystallized) mechanical incl us ions.

66061 Carbonaceous Pelite. Semi-serlcitic white Incipiently'Jenticular y Minor traces of Close affinities with 66036~

mica with pervasive ultrafine carbonaceous siltstone-parted silty clastic chlorite/ distinctly silty in comparison.
matter. conspicuous silt-$ized quartz, I shale, Weak Iy med i um- chloritised biotite. Bedd i n9 weak Iy boodinaged along dis-
sericitic-Indeterminate feldspar. minor angle discordantly cor dent 5 Iaty cI eavage. Pyrite is
muscovi te flakes, fine to ultrafine pyrite. cleaved. weakly recrystall i:zed syngenetic.

65S7S Carbonaceous Pel ite. Carbonaceous-sericitic Bedded On millimetric Pervasively dissemin- Weak 1y sheared carbonaceous-
quartzose. sericitic-feldspathic. micaceous to centimetric scale. ated oxidised fine argillaceous si Itstone. Clastic
siltstone with sporadic Interbeds of High-angle discordantl carbonate (1dolomi tel ~ components closely analogous to
relatively massive weakly carbonaceous sheared. traces of oxidised those in 66036, etc.
siltstone. Ilsyngenet i ell pyr i te.

65SS4 Carbonaceous Pe1ite. Semi-serlcitic white mlc Incipiently micro- Rare detrital zircons. Close affinities with 66036,

(l.S.
wi th pervasive ultrafine carbonaceous matter, lenticularly shale- non-dolomitic and non-pyritic in
pervasively disseminated silt-sized splintery parted si I ty shale. comparison~ Similarly weakly

52650) to subangular quartz, minor sericitic feld- Weakly concordantly concordantly sheared,
spar~ musco... i te flakes, cleaved.
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Sample No.

Description of

Concentrate

Thin Section.

65902

A mid brown coloured fine to medium grained

sample with rare coarse grains also of brown

material. Rare grains are strongly magnetic.

The grain size of ~his sample is strongly bimodal

I
I
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I

with the majority of fairly angular grains within the range 0.08 mm and

0.5 mm, and with a sparse coarser fraction comprising grains from about

0.6 mm up to almost 2 rom across. The sparse coarser grains include mainly

opaque dark grey oxides with grain margins and patches converted to red­

brown limonitic oxides. Certain of the coarser grains also are converted

entirely to red-brown translucent limonitic oxides and these enclose

granular patches and small angular chips of quartz ± sericite. Other

subrounded lithic grains comprise dense weakly foliated fine grained

sericite, stained by fine grained patches of almost opaque oxides and

still other clasts are undisintegrated basic igneous aggregates of clino­

pyroxene and plagioclase, partly stained by yellow-brown limonitic oxides

along cleavage and grain boundary surfaces.

the very abundant~ grained fraction of

this sample comprises ubiquitous angular cleavage fragments of fresh

clinopyroxene (pigeonite, with extremely small positive axial angle),

certain grains of which exhibit very fine exsolution lamellae. Also

present are subordinate angular grains of fresh olivine and sparse grains

of orthopyroxene. Sparse accessory phases include subrounded to subhedral

prismatic grains of pleochroic blue-green or pale yellOW-brown tourmaline,

pale pink well rounded grains of zircon, scattered grains of black

opaque oxides lincluding magnetite), rare grains of a red-brown translucent

spinel (?chromite), as well as green chlorite, and a single small sulphide

grain which is partly converted to red-brown limonitic oxides marginally:
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Sample No.

Description of

Concentrate

65915

A mid brown coloured fine to medium grained

concentrate with sparse coarse dark brown to red­

brown grains. The sample is not magnetic.
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114045

Thin Section. This is quite similar to the previous sample

65902. It comprises a very subordinate~ fraction with sparse

subrounded to irregular shaped grains mostly within the size range 0.5

rom up to 1.5 rom, which includes aggregates of undisintegrated clinopyroxene,.

olivine and plagioclase from a basic igneous source, well rounded grains

of monazite crammed with opaque ?carbonaceous dust, rare grains of

epidote-quartz-chlorite rock and pale blue-g~een actinolitic amphibole­

quartz-plagioclase rock.

A voluminous finer grained fraction comprises

mainly broken angular crystals and cleavage fragments ranging from approx­

imately 0.1 mm up to 0.5 rnm (very fine sand up to medium sand size),

including dominant fresh clinopyroxene, including both pigeonite and

?augite, as well as orthopyroxene and common grains of fresh olivine,

only partly stained along narrow fractures by red-brown limonitic oxides.

Angular small black opaque oxide grains also are common while sparse

titaniferous grains are now converted to clouded white leucoxene ± sphene,

and rare grains of red-brown spinel possibly have compositions close

to chromite. The remaining grains which are present only in trace proport­

ions include blue-green amphibole, olive green tourmaline, rutile, chlorite,

garnet and sphene.

Thin Section. This is a strongly Qxidised and weathered concen-

trate which comprises mainly angular to subrounded grains ranging in

size from less than 0.1 mm up to more than 2 mm across (very fine to

very coarse sand size). Concretionary red- to yellow-brown translucent

to almost opaque limonitic oxides greatly predominate and many grains

enclose small angular silt and very fine sand-sized quartz chips. Also

present are coarse subrounded grains which exhibit clear cellular textures
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Sample No.

Description of

Concentrate

65928

A medium to coarse grained mid to dark brown

concentrate only a few grains of which are

magnetic.
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indicating an organic origin. subordinate, but nevertheless common grains

of black to dark grey opaque oxides appear to include magnetite as well

as hematite and possibly other opaque spinel phases. These grains

generally have narrow weathered rims of red-brown oxides and patches

of dark grey oxides within certain of the black opaque grains.

Sparse transparent crystal debris comprises

only about 10% of the total grains present in the thin section, and they

include cleavage fragments of· fresh clinopyroxene (including both pigeonite

and ?auqite), with subordinate ?orthopyroxene and minor fresh olivine

from a nearby basic igneous source. Also present are sparse nodules

of clouded monazite which are in the order of 0.3 rom to 0.6 mm across

which account for about 3% of the grains present. Accessory very fine

grained crystal debris includes grains of rutile, zircon, clouded sphene,

very rare grains of anatase, epidote and tourmaline.

Thin Section. This concentrate is fairly similar to the previous

sample 65928 in that it comprises mainly oxidised subrounded to angular

grains that are converted largely to red-brown translucent and almost

opaque concretionary limonitic oxides. Opaque dark grey to black oxides

have rather irregular shapes and invariably are converted marginally

to red-brown limonitic oxides. Most of these grains are strongly magnetic

and thus appear to include magnetite and hematite. Suhrounded or else

somewhat ragged grains (or nodules) of clouded monazite comprise about

8\ of the grains represented in the thin section and these rarely exceed

0.5 mm across. Rare monazite nodules clouded by ?carbonaceous dust are

enclosed within rims of a weakly foliated wispy sericite' and quartz-bearing

silty host lithology. sparse accessory grains include cleavage fragments

of clinopyroxene, ?orthopyroxene, brown to almost colourless pleochroic

tourmaline, well rounded, almost colourless zircon crystals, chlorite

and rutile.
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Sample No.

Description of

Concentrate

65935

A fine to coarse grained mid-brown concentrate

containing about 5% of strongly magnetic grains.



derived from the fine grained foliated quartz-sericite host lithology)

account for approximately 20\ of the grains of the finer grained fraction

which is concentrated around the edges of the present thin section.

mainly within the range 0.13 rom up to 1.5 rom (fine to very coarse grained

sand). Many of the coarser grains within this range, as in the previous

samples, comprise massive and concretionary dense red-brown translucent

and almost opaque red-brown limonitic oxides, commonly enclosing sparse

angular chips of silt and fine sand sized quartz. Also present are

sparse recognisable lithic fragments of very fine grained, weakly foliated

sericite-bearing quartz siltstone, as well as aggregates of fresh pyroxene

and olivine from a proximal basic igneous source.

Smaller grains comprise mainly angular cl~avage

fragments of pyroxenes (both pigeonite and ?augite are present), as well

as irregular shaped grains of fresh olivine (with red-brown limonitic

oxides staining fracture surfaces), as well as sparse grains of ortho­

pyroxene. Truely opaque oxides account for only about 5\ of the total

grains represented in thin section, and these almost certainly comprise

the strongly magnetic grains that are only partly converted to translucent

red-brown secondary oxides in patches and along narrow rims. Sparse

accessory grains include fine grained clusters of pale blue-green actino­

litic amphibole, rare grains of olive green tourmaline, rare grains of

chlorite and equally rare grains of a very fine grained quartz-bearing

sediment with wispy sericite enclosing "nodules" of clouded monazite.

Grains of zircon and rutile are notably absent from this sample.
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NOTE,

Sample No.

Description of

Concentrate

Thin Section.

4.

Strongly clouded, rounded monazite grains (nodules

65942

A mid-brown concentrate comprising fine to

very coarse sand-sized grains, only a few of

which are magnetic.

The grains in this sample have a size variation
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Sample No.

Description of

Concentrate

Thin Section.

66003

A mid brown fine to medium grained sample containing

a small proportion of very coarse dark brown

oxidised grains. Only sparse very small grains

are magnetic.

A subordinate coarse,grained fraction with
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individual grains reaching about 1.5 mm across, accounts for only about

10\ of grains represented in the present thin section. This coarser

fraction again includes strongly oxidised translucent to almost opaque

fine grained massive and concretionary limonitic oxides t small patches

and grains of quartz, as well as minor lithic clasts of very fine grained,

weakly foliated quartz sericite rock, a single well rounded clast of

fine grained, almost monomineralic pale green chlorite rock, undisintegrated

aggregates of clinopyroxene and decussate small plagioclase laths from

a basic igneous saurce,and sparse grains of very fine grained sericite

quartz rock enclosing rounded nodules of clouded monazite. Sparse, large

opaque oxide grains which are most likely magnetite have narrow red-brown

oxidised rims.

The voluminous~ grained fraction is more

or less even grained with an average grain size of about 0.25 mm (on

the boundary between fine and medium sand sized grains). By far the

majority of these grains comprise angular cleavage fragments of fresh

pyroxenes and olivine from a nearby basic igneous source. The pyroxenes

include mostly pigeonite (almost uniaxial positive), with fewer grains

of orthopyroxene (commonly with exsolution lamellae), and augite (moderate

positive axial angle). In addition are present sparse grains (or nodules)

of monazite (less than 5' of the present sample), and sparse grains of

fibrous pale blue-green actinolitic amphibole. Accessory crystal debris

comprises rare grains of rutile, olive green tourmaline, a single garnet
aoo

grain,/rare grains of translucent red-brown isotropic spinel (possibly

with compositions close to chromite).
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Concentrate sample in which there are only rare magnetic

grains.

I
I

Sample No.

Description of

66015

A medium to coarse grained mid-brown coloured

I
I
I
I
I
I
I
I
I
I

Thin Section. This sample has a grain size range from less

than 0.1 mm up to more than 1.5 mm (very fine to very coarse sand sized

grains), nearly all of which are angular, with only sparse subrounded

grains. The coarser clasts tend to be lithic including mostly clinopyroxene,

olivine and plagioclase-bearing types of basic igneous origin, as well

as sparse types comprising patches of chlorite, set in a quartz-rich

silty carbonaceous host rock, and other lithic clasts that are extremely

fine grained, quite well foliated containing well oriented wispy sericite

and barely recognisable patches of microgranular quartz. Still other

clasts comprise microgranular quartz-rich types with minor wispy trails

of sericite and large irregular patches of monazite crammed with dusty

?carbonaceous inclusions. Also present are fairly common grains of fine

grained massive to concretionary red-brown limonitic oxides, certain

of which enclose small angular quartz chips.

As in several previous samples the~ grained

crystal fraction contains very abundant angular chips and cleavage

fragments of fresh clinopyroxene (mostly pigeonite with subordinate ?augite

and orthopyroxene},as well as numerous grains of olivine (only partly

converted to limonitic oxides along curving fractures), sparse elongate

dark grey (?titaniferous) opaque oxide grains, rare small grains of rutile,

blue green actinolitic amphibole, equant black opaque oxide grains

(?magnetite) and rare grains of chlorite. A very fine grained fraction

which may be expected to contain such phases as zircon and rutile is

conspicuously absent from this sample.

I
I
I
I
I
I

Sample No.

DescriPtion of

Concentrate

66017

A medium to coarse grained mid-brown sample

with sparse well rounded black grains. Rare

grains are strongly magnetic.
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grains again predominate in this sample, which has an overall grain size

range from les5 than 0.1 rom up to about 1.5 rom (very fine to very coarse

sand size). The sparse coarser grains include dark grey to black opaque

oxides, numerous angular coherent aggregates of clinopyroxene, olivine

and plagioclase from a nearby basic igneous source, and subrounded

aggregates of medium grained blue-green actinolitic amphibole.

I
I
I

Thin Section. Angular cleavage fragments of mafic silicate

I
I
I
I
I

The ubiquitous finer grained fraction consists

almost exclusively of angular cleavage fragments of clinopyroxene (includ­

ing mainly pigeonite), and orthopyroxene, with subordinate but common

irregular shaped grains of partly stained and oxidised olivine and common

grains of black opaque oxides. Sparse scattered grains of monazite strongly

clouded by ?carbonaceous dust are generally enclosed within a very fine

grained host comprising fine wispy foliated sericitic and microgranular

quartz. Accessory grains include translucent dark red-brown isotropic

?chromite, very rare grains of rutile, garnet, clouded monazite, chlorite,

and sphene. Zircon is conspicuously absent.

size distribution with about 25% of grains comprising a fraction coarser

than 0.3 mm and ranging up to 1.5 mm across (medium to very coarse sand

size). This coarser fraction includes heavily oxidised subrounded to

well rounded grains, most of which are fairly massive to concretionary
oxides.

red-brown limonitic/ Other clasts of dense red-brown limonitic oxides

enclose silt and fine sand sized angular quartz chips. Still other well

rounded lithic grains consist of exceptionally fine grained, weakly

foliated sericite, also enclosing silt sized angular quartz chips.

I
I
I
I
I
I

Sample No.

Description of

Concentrate

Thin Section.

66054

None remains except for sparse pale brown to

pale grey medium grained fragments mounted

in resin.

This sample exhibits a distinctly bimodal grain

I
I
I
I

The remaining abundant~ grained fraction

contains very dominant nodules of monazite heavily clouded with opaque



I
I
I
I
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dusty 7carbonaceous particles. These nodules invariably have rounded

to elliptical shapes and rarely are enclosed within a very fine grained

wispy sericite and quartz-rich, weakly fOliated lithology. The monazite

grains account for approximately 60' of the total grains represented

in the thin section, and other sparse crystal debris includes cleavage

fragments of fresh clinopyroxene and olivine from a basic igneous source.

Scattered angular quartz grains are an accessory contaminant phase, but

a very fine grained fraction of rutile and iircon grains is notably absent.

Thin Section. A coarser fraction comprises the majority of

this sample with angular to subrounded grains mostly within the size

range 0.16 mm up to almost 2 rom, (fine up to very coarse sand sized grains).

Once again these grains are very heavily oxidised translucent to almost

opaque massive and concretionary limonitic oxides with somewhat variable

proportions of angular silt and fine sand sized quartz chips.

I
I
I
I
I

Sample No.

Description of

Concentrate

66059

A mid-brown, mainly medium to coarse grained

concentrate with sparse dark grey magnetic

grains.

I
I
I
I
I
I
I
I
I

The subordinate~ grained fraction accounts

for approximately 20\ of the total grains in the present thin section,

and this fraction, as in the coarser fraction, contains dominant angular

grains of red-brown limonitic oxides, and almost equally abundant transparent

broken crystal debris. The latter includes mostly subrounded colourless

to pale pink zircon grains, subrounded to irregular shaped grains of

olive green tourmaline, common cleavage fragments of fresh colourless

clinopyroxene, sparse rounded grains of strongly clouded monazite, truely

opaque dark grey oxides (mostly magnetite), and rare grains of translucent

red-brown isotropic chromite, epidote, green chlorite, subrounded rutile

crystals and sparse pyritic sulphide grains with narrow weathered rims

of red-brown limonitic oxides. Irregular shaped quartz grains are a

rare contaminant phase.
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A very subordinate finer grained recognisable

crystal fraction contains well rounded grians of colourless and pink

zircon, yellow-brown pleochroic tourmaline, rare grains of a red-brown

translucent isotropic spinel, (most likely close to chromite in composition),

rare cleavage fragments of fresh clinopyroxene, rare grains of apatite,

partly degraded ragged flakes of chlorite, traces of clouded monazite,

and sparse ferric oxides (associated with patches of "shredded" quartz)

which most likely once comprised sulphides. Rare angular grains of quartz

contamination are accessory.

Thin Section. This sample consists predominantly of medium

and coarse sand sized grains within the range 0.25 mm and 2.0 rom, and

as in many of the previous sample5, this coarse fraction consists of

subrounded to well rounded heavily oxidised grains. The latter include

massive and concretionary types, many of which enclose angular silt sized

chips of quartz, ranging up to very fine sand sized grains. Recognisable

lithic fragments include extremely fine grained types with a dense

carbonaceous matrix of wispy sericite, poorly aligned subparallel to

a weak foliation enclosing silt sized angular quartz grains. Sparse

lithic clasts consist of very fine grained pale green chlorite ± sericite ±

patches of carbonaceous dust, while others are equally fine grained and

consist of weakly foliated, stronqly carbonaceous mudstone. Still others

consist of microgranular quartz and patchy sericite stained by red-brown

limonitic oxides. Rare grains with recognisable cell structures are

of organic origin.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample No.

Description of

Concentrate

66063

A medium to quite coarse grained sample comprising

mainly mid-brown to dark brown grains with

subordinate small dark grey grains. Only rare

coarse sand sized red-brown grains are magnetic.



- - - - - - - - - - - - - - - - --,Q"I' ·Ie""':"'...! j)v.r~ /' •I', £....--- 1\ I .. '" C'{(i'-"

CROIJ/,a J11IJGNC7/C jkoFllt:

LNE .hooo;v
f)/im - 21)/3S (5,040E-55tcE)

V/4/PS (4,osaE- 5",04oEj
OPUfl70t- !lnN)lec P"'T7ED Ey 1'1 Rtu .

j,VS7R0t1fN7- C?ONEr'ICS. '

'N~

~..-r---..~.....---........,......... ,-"--".......__.......~-"......,~~...---/'~-

\'/I)tr
,....
,....
t,.l;....4., <:l ':) 0 <) 0 0 0 0 <) ~ Q

'"
<) 2 <3 ~ 2 f<. 6': "" 8 Co '" <> Q " c- O" ., 0 ~ ..... \', \..~ l( ,"-> ,~ ~") V'.,.

~
<~ .')

"">- .......
""

.....,. ~ --'-1-- 'J ' J v,
l '} e.,f/~ '-< "" "'>-

eN



- - - - - - - - - - - - - ____ _ _ 00'
(JJ

C""UN/) fljK;JlO/C h:WIIF (;:5(00)
L/llc 45,000# iJm,- 21/./85
ONRfi7011 - lYnn' K,(~ !?()7TED gy-I'1R,cF

/Ns7fVf!ri/7- CrOIHllwS·

<j 8 <j () 0 C> f-l.'" \~
<>C> g " <> f::. iZ " <> <> Co

f-l.il '" <> " " "'" 6
~ ~ "<> '""< " ..., -... --.. --....:.- -..,.. "-<> 4,) ~~)

~
~

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

0
Ol
~



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

lINE- 41,.OCc;V

Oi'EA'I17M - ~,,r,<

r~JmE (/: :)oe')

[)n~- J;j4 )?!:
);C5. fi07TEiJ i- /Y.R,ct~

~-_.,----

- ;;:1 . ,
-;;;...-,---'.-:.
·.T-

._. . . ~ .

<>
~ § <:>

.~
B j C>

B C> g ~
<:) <> 'is '" & ~

0

~
<>

~ -- ~ <> <> -" ~ ~ ~ .,
~~ '" ...

~ - ~ """ lr,. <r; '" '"n -, ~.. -.. "'" '-<-
....,. ...... "'<l'"" -, ~.

114055




















	Cover
	Contents
	Location Map
	Summary
	Appendix

