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SUMMARY

During the period covered by this report, E.L.11176 was reduced in area

from 79 sq. km. to 35 sq. km. and the following work was completed on the

licence area, for a total cost of $112,000:

(1) Ground EM surveys on the Stonehenge Grid, comprising a major program of

EM-37 and limited follow-up with UTEM over the S.E. corner of the grid.

(2) Grid cutting, ground magnetics and bedrock geochemistry on eastern exten­

sions to the Stonehenge Grid.

(3) Two diamond drill holes, totalling 758m. . The first hole, TH16, was

drilled beneath the southern end of the Spray Mine workings. The second

hole, TH17, tested a sUbtle combined magnetics and EM anomaly located

at 2000E/400N (Stonehenge Grid co-ordinates).

The main exploration target on this E.L. is c~rbonate replacement tin minera­

lization. - Unfortunately the results of the above efforts were generally

disappointing and have shown that such mineralization, if present on the

E.L., is probably deeply buried.
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1. INTRODUCTION

E.L.11176 covers an area of 35 sq. km. west and south-west of Zeehan,

Western Tasmania (Figure 1).

Geologically, the licence area covers a -sequence of fplded and faulted

Upper Proterozoic to Paleozoic sediments, volcanics and basic to ultra­

basic intrusives, intruded by the Upper Devonian Heemskirk Granite.

Known mineralization within the E.L. cOlllprises stanniferous magnetite

skarn in the Tenth Legion area at the western end of the licence area, and

base metals-silver mineralization in veins and fault infillings at its

C-", eastern end.

ftxploration within the current licence area has concentrated on two

Sections of the E.L., viz. the Area D/East Heemskirk Grids in the west

and the Stonehenge Grid in the east. The former were explored for skarn

and carbonate replacement tin mineralization during the 1974-1980 period;

the latter has been the main focus of interest on the E.L. in recent

years and has been explored for Queen Hill-style carbonate replacement

tin orebodies.

•
This -report describes the results of a program on the Stonehenge Grid

comprising grid extensions, ground magnetics and EM surveys, bedrock

geochemistry and diamond drilling .
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2. EXPENDITURE

Expendi ture on the licence area for the 14 months

to the end of February, 1986 amounts to $111,621.

breakdowns are listed in Appendix 1.

from November, 1984,

Detailed expenditure

•

•

Total spending on E.L.11176 (including amounts spent on S.P.L.129 prior

to the amalgamation of the two licences in 1984) to the end of February,

1986 is $1,594, 539 .
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•

E.L.11176 is held in the name of Renison Limited, a wholly owned subsi­

diary of Renison Goldfields Consolidated (R.G.C. l. Exploration on the

licence is currently being undertaken by Gold Fields Exploration Pty.

Ltd., the exploration arm of R.G.C.

The E.L. has been reduced in area twice during the last two years.

Until April, 1984, E.L.11/76 covered an 88 sq. km. area entirely underlain

by the Heemskirk Granite; at the same time, S.P.L.129 covered a 46 sq. km.

area south and south-east of the granite between Trial Harbour and Zeehan

(1.e. including the current location of E.L.11176l. E.L.11176 was then

~ reduced to 33 sq. km. and amalgamated with S.P.L.129; the combined licence

was named E.L.11176. SUbsequently in April, 1985, the E.L. was further

redUced to 35 sq. km. by relinquishing the western end of the licence

'area including the remaining parts of the Heemskirk Granite. Consequently,

E.L.11/76 - as it now is - includes none of the ground which it covered

prior to April, 1984 - a somewhat novel and confusing situation.

Wi thin the present licence area, there are nine current mining leases,

viz:

(1 l Eonsolidated M.L. 4M/82 of 28 ha., over the Swansea Mine, held

by the Swansea Mining Company (see Figure 2).

• (2) M.L. 64M173 of 6 ha., over the Kynance Mine, held by the Kynance

Mining Company (see Figure 2).

()) Part of Consolidated M.L. 123M/47 over the Comstock Workings, held

by E.Z. (see Figure 2).

(4) M.L.s 50M175 to 54M175 inclusive of 145 ha., over part of the Tenth

Legion/East Heemskirk Grid area, held by Savage Resources.

(5) Part of M. L. 3M/82, over an alluvial flat straddling the Trial

Harbour road on the E.L. 's western boundary, held by R.S. and S.G.

Laffer and J. Young.

The total area covered by the above leases is approximately 2 sq. kms.
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4. WORK COMPLETED AND RESULTS

4.1 Stonehenge Grid

The history of exploration on the Stonehenge Grid is well described

by Komyshan et a1. (1984) to which the reader is referred. Since

that report was circulated in November 1984, the following work

has been completed on the Stonehenge Grid:

(1) EM-37 ground E.M. survey by Geoterrex in December, 1984.

by ground

1984 to

Grid extensions east to the E.L. boundary covered

magnetics and bedrock geochemistry in December,

January, 1985.

(3) Two diamond drill holes, TH16 and TH17, with a total depth

of 758m, drilled in June-July and October, 1985, respectively.

(2)

•
(4) Small UTEM ground E.M. survey by Lamontagne in the vicinity

of Grubbs Mine in November, 1985.

(5) Sirotem E.M. survey down drill hole TH17 by Solo Geophysics

in February, 1986.

In detail:

A small drill pad was cleared adjacent to the old Nubeena

access track for the collar of TH16. Another, small drill

pad was cleared for the TH17 si te, together wi th a short

access track leading off from .the TH13 drill access road.

The Stonehenge Grid was extended east to the eastern E.L.

boundary by cutting a series of lines 200m apart and orien­

tated at right angles to the original Stonehenge Grid (Le.

0980 magnetic, parallel to the base line). This orientation

was chosen primarily to ensure that the ground magnetics

would define the major Stonehenge magnetic anomaly accurately

and thereby permit the delineation of any subtle residual

magnetic anomalies indicative of pyrrhotite mineralization.

•
4 . 1. 1 Access (
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•

•

Project geologist, P. Komyshan, mapped the eastern grid

extensions, however his work just confirmed the previous

geological interpretation (Komyshan, 1985). In addition, the

lithologies intersected in the two diamond drill holes were

broadly consistent with Komyshan et al.'s (1984) interpreta­

tion. Consequently the geological map from the latter report

is reproduced, unchanged, as Figure 2.

The details of the geology of the Stonehenge Grid are well

described by Komyshan et al. (1984), to which the reader is

referred •

4.1.3 Geochemistry

A total of 261 weathered bedrock samples were collected

on the eastern grid extensions by contractor P. Ashton, using

a power auger. In addition, project geologist, P. Komyshan,

collected 21 samples from the vicinity of various old workings

throughout the Stonehenge Grid towards the end of 1984.

All of these samples were SUbmitted to Analabs in Burnie

and assayed for Sn and As by X. R. F. and for Cu, Pb and Zn

by A.A.S.

All of the results are presented with sample descriptions

in Appendix 2 and on a series of single element plans as

Figures 3 to 7.

Unfortunately this work provided little in the way of encoura­

gement, however a number of observations can be made:

(1) Sn values are generally at or below the detection limit

13 p.p.m.), however a number of low level anomalies

were obtained; of these, the most prominent is aN.N.W.

trending 400 x 1aOm', 3 line anomaly with a peak value

of 45 p.p.m. in the vicinity of the Nubeena workings.

(2) As values are very low throughout the grid extensions.

, (3) Cu and Zn values are also very low throughout the grid

extensions, apart from some mineralized samples obtained

from old dumps.
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4.1.4

(4) Pb values are commonly anomalous on the grid extensions,

as they are on the rest of the Stonehenge Grid. Although

N.N.W. trending contours have been drawn on the plan

(Figure 6), these are based on the somewhat tenuous

assumption that the anomalies should parallel the N.N.W.

trend of the Spray to Nubeena "line of lode".

Geophysics

Ground magnetics data were recorded on the eastern grid

extensions in January, 1985 and corrected by means of base·

station readings obtained at grid position 3000E, 450N. Raw

grid corrected data are presented in Appendix 3 and on com­

posite line profiles (Figures 8 to 18) and a contoured plan

(Figure 38). This work completed the delineation of the

major magnetic anomaly. Unfortunately, no irregularities were

revealed on the contoured anomaly "surface" on its eastern

side; such irregularities are important because they indicate

residual magnetic anomalies which may be derived from con­

cealed pyrrhotite orebodies.

The EM-37 survey was initially designed to cover the residual

magnetic anomalies superimposed on the eastern "peak" of

the major magnetic anomaly as well as the smaller western

"peak" of the major anomaly. The purpose of the survey

was to establish whether the magnetic bodies modelled as

the sources of these anomalies could be composed of pyrrho­

ti te. During the course of the survey, however, it was

decided to enlarge the coverage by extending it north over

the large W.N.W. trending zone of DIGHEM and VLF-EM anomalies

there. Since the latter zone is almost devoid of residual

magnetic responses, the target there was pyrite-rich carbon­

ate-replacement tin mineralization (cf. pyrrhotite elsewhere).

The methodology and results of this survey are fully described

and discussed by J .R. Bishop in Appendix 4, to which the

reader is referred. In addition, Bishop's interpreted anomaly

locations are illustrated on composite line profiles (Figures

19 to 36) and on a grid plan (Figure 39). In summary, the

survey revealed a plethora of substantial anomalies

in the zone of DIGHEM responses and almost no
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anomalies of interest elsewhere. Most of the "better" ano-

•

•

mal1es were ascribed to graphitic black shales and faul ts;

thus only two were considered worthy of further work, viz:

(1) 2000E, 400N. A subtle EM anomaly coincident with an

equally subtle residual magnetic response over a small

creek flat underlain by interpreted dolomitic lithologies.

This was tested by diamond drill hole TH17 (see section

4.1.5., below).

(2) 2600E, 375S. An EM anomaly was only partly defined

at this position right at the S.E. edge of the survey.

This response is located over Grubbs Workings and was

considered to be of particular interest because of

the presence of spllites, a lithology also noted at

Queen Hill, and which might be an indicator of the

"right" stratigraphic level (1.e. suitably reactive

carbonates?) for orebody formation. This anomaly was

followed-up with a small UTEM survey designed to fully

define it and to test for any on strike extensions

to it (see below).

The UTEM survey covered four lines, 2400E, 2600E, 2800E

and 3000E, the first two of which had been partly covered

by EM-37. The methodology and resul ts of this work are des­

cribed by J .R. Bishop in Appendix 5; Bishop's interpreted

anomaly locations are shown on composite line profiles (Fig­

ures 34 to 37) and on a grid plan (Figure 39). Unfortunately,

this survey showed that the anomaly over the Grubbs Mine

area was too weak to be of interest. No other anomalies

were identified which were considered worthy of follow-up.

The results of the down-hole Sirotem survey in TH17 are

described by J .R. Bishop in Appendix 6. One response was

obtained at 250m near a 2.5m intersection of pyritic breccia

(at 254.2-256.7m), however it is considered too weak to

be indicative of a large off-hole conductor.
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Two diamond drill holes were completed on the Stonehenge

Grid during 1985, for a total depth of 758.3m. The first

hole, TH16, was designed to intersect the Spray No.1 Lode

at depth beneath the southern end of the workings where

it was thought that the lode may be in contact with the

dolomitic sediments 'observed in drillholes TH13 and TH15,

250m to the south; thus, the hole I s target was carbonate-'

replacement tin mineralization. The second hole, TH17,

was designed to test the subtle combined magnetic and EM

anomaly mentioned previously (Section 4.1.4) approximately

,200m below the surface, also for carbonate-replacement tin ore •

Drill hole logs are attached as Appendix 7. TH16's intersec­

tion point on the Spray No.1 Lode is illustrated on Figure 40,

a longitudinal projection of the lode. Drillhole profiles

are presented as Figures 41 and 42.

Results of the drilling are summarized below:

D.D.H. TH16

5,360,002N; 360,490E

238 0

-50 0

450.0m

18/6/85

28/7 /85

Sandstone,

breccia

•

Collar co-ordinates (AMG):

Azimuth (AMG ):

Inclination:

Depth:

Commenced:

Completed:

Abbreviated Log:

0.0 - 14.1m siltstone, intraformational

14.1 - 26. 4m

26.4 -148.8m

148.8 -194.7m

194.7 -210.7m

210.7 -240.9m

Pyritic grit, sandstone

Interbedded sandstone, shale

Quartz~carbonate veined, partly brecciated

sandstone, shale

Cross Chloride Fault? Zone of intense

brecciation and veining

Quartz-carbonate veined, partly brecciated

sandstone, shale
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minor

Assays (Renison Laboratory):

333.0-336.2m (J.2ml 0.07% Sn, O.5'~ As, 0.12% Cu,

<0.02% Pb, Zn, Bt.

382.3-382.8m (O.5ml 0.10% Sn, 0.4% As, 0.21% Cu,

•

240.9-319.3m

319.3-325.1m

325.1-333.0m

333.0-336.2m

336.2-396.7m

396.7-402.5m

402.5-432.3m

432.3-450.0m

Interbedded sandstone, shale

Fault Zone? Badly broken, brecciated

Interbedded sandstone, shale

Spray No.1 Lode? Stockwork of pyrite and

quartz veins in shale, sandstone

Interbedded sandstone, shale,

brecciation

Intensely silicified, carbonated shale

Quartz-carbonate stockwork in dolomitic

lithologies

Shale, lesser dolomitic sandstone.

0.16% Pb, 0.03% Zn, <0.001% Bi

•

Comments:

This hole almost succeeded in doing what it set out

to do by intersecting the Spray No.1 Lode 61m above the

upper contact of the dolomitic sediments. The hole

failed to intersect the No.1 Lode directly in contact

with the dolomitic sediments because:

(1) the north dip of the dolomitic sediments proved to

be slightly steeper than had been hoped for •

(2 ) the No.1 Lode steepened unexpec tedly beneath the

deepest level in the mine (No.6). In designing

the hole, it was assumed that the lode would dip

steeply west at about the angle observed between

the No.2 and No.6 levels (see Figure 41 and plan

attached to drillhole log); instead, it is nearly

vertical below the No.6 level.

The No.1 Lode intersection is quite interesting in

that it is devoid of lead, zinc and silver but anomalous

in tin, arsenic and

that the Spray vein

may be expected to

at deeper levels.

copper. This is good evidence

system is zoned with depth and

become increasingly stanniferous

It therefore remains possible that



GOLD FIELDS EXPLORATION PTY. LIMITED

10.
043017

carbonate replacement tin mineralization is present

where the lode is in contact with the dolomitic sediments

at around 1980m R.L. and below (see Figure 40). Unfortu­

nately, TH16 was blocked after the rods and casing

were removed from the· hole as it proved impossible to

line it with PVC casing; consequently the down-hole

EM planned here never eventuated, and so it was not

possible to establish whether any sulfide-rich carbonate

replacement ore is present at depth or not.

D.D.H. TH17

Deeply weathered ?dolomitic

Interbedded quartzites and

brecciation

•
Collar Co-ordinates (AMG):

Azimuth (AMG):

Inclination :

Depth:

Commenced:

Completed:

Abbreviated Log:

0.0- 53.7m

53.7-192.4m

5,359,619mN;

277·
_63·

308.3m

12/10/85

30110/85

359,890mE

sediments

shales, minor

•
197.4-211.1m

211.1-239.4m

239.4-254.2m

254.2-256.7m

256.7-308.3m

Silicified, dolomitic quartzite and

shale, partly brecciated

Black shale, lesser quartzite, partly

brecciated

Silicified, dolomitic quartzite and

shale, partly brecciated

Pyritic breccia

Interbedded quartzites and shales, partly

brecciated.

Assays (Renison Laboratory):

Only limited assaying was justified on this hole.

Unfortunately, all results were poor, the. highest

tin result being 0.02% between 58.5 and 59.5m.

Comments:

The resul ts of this hole suggest that the source of the

EM anomaly was graphitic shale (see Appendix 6, petro­

physical results). Magnetic susceptibility readings
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4.1.6

on the core (Appendix 7) failed to provide any explanation

for the residual magnetic anomaly; it therefore likely

that the residual anomaly is the result not of a discrete

source but rather of a small variation in the magnetic

susceptibility or surface geometry of the source of

the major anomaly.

Discussion

The results of the various programs described above have

significantly downgraded the exploration potential of the

Stonehenge Grid, apart from the immediate vicinity of the

Spray Mine. Of the six holes now completed on the grid,

only one, TH16, has even obtained significantly anomalous

values of tin.

The features that attracted exploration interest into the

Stonehenge Grid area initially were;

(1) Its proximity to the Queen Hill cluster of tin orebodies.

(2) The presence of a major aeromagnetic anomaly comparable

to (although significantly larger than) the Queen Hill

aeromagnetic anomaly.

(3) A thick sequence of dolomitic sediments which could

have been replaced by stanniferous sulfide mineralization .

(4) The presence of numerous base metal-silver mineralized

veins which are the outward expression of a granite­

related hydrothermal system and which could become

stanniferous at depth.

(5) Substantial structural deformation of the Oonah Formation

(which underlies most of the grid), including numerous

faults.

It was thought that the major magnetic anomaly could reflect

the hornfelsed margin of a buried granitic stock and represent

the centre of a discrete tin mineralized system, separate

from Queen Hill. Given the very poor tin assay results

from surface geochemistry and drillholes and the lack of

much Obvious granite-related alteration mineralogy (e.g.
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tourmaline, axinite, etc.), it now seems likely that any

such system is probably too deep to explore except by a

very expensive program of stratigraphic drilling. What

is more likely is that the Stonehenge area lies on the south­

ern side of a single, large hydrothermal system centred

around Queen Hill. It comes as no surprise, therefore,

that the best tin results obtained to date have been found at

depth beneath the Spray Mine near the northern E.L. boundary.

Unfortunately, one effect of the drill hole TH16 result

was to demonstrate that, at their shallowest, the dolomitic

sediments are 200m below the plain level, which places an

upper RL limit on the location of any carbonate replacement

tin ore. If the centre of the tin mineralized system on

the Spray No.1 structure lies directly beneath the centre

of the lead-silver orebody exploited in the workings, then

the upper RL limit of carbonate replacement tin mineralization

could well be more than 300m below the plain level. Given

the current state of the world tin market, it is likely

that any tin orebodies found at such depths would have to

be exceptionally high grade and large - even by Western

Tasmanian standards to justify a new mining operation

in the foreseeable future.

4.2 Magnetic Anomaly South-West of the Stonehenge Grid

FOllowing the recommendation of Komyshan et al. (1984), an attempt

was made at a ground magnetic traverse over the magnetic anomaly

south-west of the Stonehenge Grid. Unfortunately the thickness

of regrowth vegetation there defeated this effort. Ground magnetic

data collected on this traverse are attached in Appendix 3.

No further investigations of this anomaly are now considered worth­

while, however, because:

(1 ) Our experience on the Stonehenge Grid and a review of the

aeromagnetic picture in the general Trial Harbour-Zeehan
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(2 )

area both strongly suggest that the source of this anomaly

is a basic to ultrabasic intrusive.

Stream geochemical results from the drainage area including

this aeromagnetic anomaly were poor. Again on the basis

of our experience on the Stonehenge Grid, it is unlikely

that any tin orebody is present within several hundred metres

of the surface here without some "leakage" of tin values

above it; the latter would undoubtedly have generated a

significant stream geochemical tin anomaly. Thus, as with

the Stonehenge Grid, it is difficult to argue for further

exploration of this anomaly as any orebody which might be

present here is probably too deep to be a viable economic

proposition .



GOLD FIELDS EXPLORATION PTY. LIMITED
14. 043021

•

•

5. CONCLUSIONS

Given the results of our exploration efforts on the eastern section

of E.L.11176 over the past five years, there is now little chance of

finding any carbonate replacement tin orebodies there within several

hundred metre"s of the surface. In the light of the current turmoil in

world tin markets, it is unlikely that a more deeply buried carbonate

replacement tin orebody would be economic to mine in the foreseeable

future.

The western section of the E.L. is prospective for skarn tin deposits.

Given the substantial metallurgical problems associated with such minera­

lization, these are not considered a viable exploration target at this

time.

In conclusion, therefore, no further tin exploration can be justified

on this E.L. unless the present difficulties in the tin market are resol­

ved in a favourable way. Consequently, no recommendations for future

work are made in this report .
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$

1. Salaries, Wages, On Costs 25,223

2. Travel, Accommodation, etc. 277

3. Consultants and Contractors 28,399

• 4• Assaying Costs 4,308

5. Drilling 48,570

0. Stores and Supplies 1,008

7. Vehicles, Plant and Equipment 2,670

8. Land Acquisition 875

9. Office and Lab. Costs 291

Total $ 111,621
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COLLECTED BY:P, ASl-\'tl:lrJGOLD FIELD\- EXPLORATION PTV. LTD. SAMPLE RECORD AND ANALYTICAL DATA SHEET

PROJECT,E:L. II ib~ROSPECT,~l\~•• SAMPlE STORAGE REO'O' LABORATORY: ,<1",..10.-10, DAre PISPATC...eO: Ja...". ~1&' S

"250,000 SHEET: T~PE OF SAMPLE:?Nei~ SAMPLE PREP. REO'D: ANALYSIS REO'O: OATE RECEIVEO' ..
SAMPLE

LOCATION u..\ \\ DESCRIPTION
ANAlYSE:S

NUM~ER "-
(~ -Pb"- .:z",
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SAMPLE RECORD AND ANALYTICAL DATA SHEET

I

IGOLD FIELDS EXPLORATION PTY. LTD.

PROJ'CT,I:L- II\1 b~~ROSPEC1' S"ibN<:~,,~c.i>·
"250000 SHEET' TYPE OF SAMPLE'~OWU~U

SAMPLE STORAGE AEQ'O'

SAMPLE PREP RW'O,

LABORATORY': 1'1'Urt,.16,.~1.

ANALYSIS REO'O:

C~'LEClED BY' ? ASl"\'fON
DATE DISPATCHEO, ""'$'0- '1 i' S

DATE REceIVED: II

SAMPL'
~

\. ANALYSES
LOCATION 'I" DESCRIPTION

NUMtlER "".....,.~. ~..... A! f'. ~ ,z"",,

< 1 <2

< 3 ""1.

<> <1..

')

<s

60

$

•
s
I~

10

II>

s
10
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GOLD FIELDS EXPLORATION PTY. LTD. SAMPLE RECORD AND ANALYTICAL DATA SHEET COLLECTED BY'? A~ tt'roo.l. '
PROJEcr a \\hb~ROSPECT' s.lt>tJ~~CtlT· SAMPLE STORAGE REO'C' LABORATORY' .4H~..U.~ DATE DISPATCHED a.....I'\.."
1:250.000 SHEET: TYPE OF SAMPLE ?.:>we.c~.u . SAMPLE PREP. REO'C' ANALYSIS REO'O' DATE RECEIVED' • • ..
SAMPLE LOCATION fu.",\\:. Il. - - .

ANALYSES
NUMHER DESCRIPTION

<;.~

"'~ (u "6 -z~
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I
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COllECTED BY:?~t\-~GOLD FIELDS EXPLORATION PTY. LTD. SAMPLE RECORD AND ANALYTICAL DATA SHEET

PIlOJEC" IeL Ilbb ~OS.ECT'Sto.J..-ltIilJc.e S....PLE STO....GE AEO'O' LABORATORY: A.....J..lo, DATE DiSPATCHED: -S-o- "gf'
1:250.000 SHEET: TYPE Of SAMPle'?O&o.la2~. SAMPLE PREP. Reo"D: ANALYSIS REQ'D' DATE RECEIVED' -,
SAMPlE

1h.D\L ~" •.X
ANALYSES

NUMtiER LOCATION DESCRIPTION
$ .. "''' "" :< ..c: u

11+5"30 \1.Do So '332.Se" \.0'" c.. Rtu".r~ rOLk.J-.r;, rwte..\l(.fe<l d..JK .<"~ .q .to IS 10
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12- 11..15" H'" c.. ~~ .. .. or ..... - "" <1 10 <'5 10
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GOLD FIELDS EXPLORATION PTY. LTD. SAMPLE RECORD AND ANALYTICAL DATA SHEET COL LEC'EO BV,''p. l\~ \t\O,.,\
PROJECT' EL \\bb~~ PROSPEC" £,TDt.lG'....~ • SAMPLE STORAGE REO'O' LABORATORY: ~""IlI.I~s. DATE DISPATCHED: ""3'"0- ,,9.

1:250.000 SHEET: . TYPE OF SAMPLE:('.:>o,:~ ~(J SAMPLE PREP. REO"O: ANALYSIS REO"C: DATE RECEIVED' • •
SAMPLE

It\.c\l:.. ~..,:~ ,
ANALYSES

LOCATION DESCRIPTION
NUMtlER

~ ,q~ C~ 'Po, 2~

\u.S' 5\ \'1.00> 1..g00'" I-i'" c.. w..k~i?W~~ "'I•.\,it.... Glt...~~,L.. -l <2 <$ I~<:: S
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GOLD FIELDS EXPLORATION PTY. LTD. SAMPLE RECORD AND ANALYTICAL DATA SHEET COLLECTED BY: p. K.oMyJHIfI\!

PROJECT: (E.L. II/7 b PROSPECT: srolVc' '''U!t~4e SAMPLE STORAGE REO'O: LABORATORY: IE1J15c"; DATE DISPATCHED: O<-f ''"l' -1)o<..e..
1=250.000 SHEET: TYPE OF SAMPlE: SAMPLE PREP. REQ'O ANALYSIS REO'O: DATE RECElveo:

SAMPLE
LOCATION DESCRIPTION

ANAlYSES
NUMUER wn C'" P z~
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GOLD FIELDS EXPLORATION PTY. LIMITED

APPENDIX 3

043040

•

STONEHENGE GRID - GROUND MAGNETICS DATA - EASTERN GRID EXTENSIONS,

MAGNETIC ANOMALY S.W. OF STONEHENGE GRID



"LOCATION: lJ 1/,.. / __
U~~ \::<......."... .L,~ ~ IJ

MAGNETOMETER: ~~~~ P,b

BASE STATION LOCATION: 3~D E 't So u
) .

(Co2. S f?2 ~)

043041
PAGE NO:

Cultural
Features

~: -<'l'/t /3 ;-
OPERATOR:

GROUND MAGNETOMETER SURVEY

Magnetic Base Corrected
Readinq Readina ReadinqTime.tation

.4..'~

60Q (,3S?
--.2-,c;;--t-~I.t.O-l..-l--...!(,L:o~.,Ic..L:-+--'----;-_....!f.~.,.2,:>..!Ls~+--------_·

.. 605 72.'1 L.~2,
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s
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50

S"1~ . 1.2.q (., 0 "7
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OPERATOR: '0/1

..
\)~~,

LOCATION:

MAGNETOMETER:

... I .........~ .."'.......,IV' II..," .... I ....IIYUI ......

GROUND MAGNETOMETER SURVEY

~:

043042
PAGE NO:

BASE STATION LOCATION: ~~ E ) If<;;;.0 A.J

( ra2.. S 82y) ,
--: Magnetic Base ,Corrected cultural

tation Time Readina Readina ReaClina Features

U),Z ~ t==, q..~) (,~ 5':33 ~:z.. 5"' b2 ,~-5'f!
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-DATE: ,1'1// /1)- .(5"~/,f~

OPERATOR: T L. / IV 11

GROUND MAGNETOMETER SURVEY

\;
LOCATION: J.J,-,b~~ Q.....:et. tj.=IJ·

MAGNETOMETER: ~,.....;t.n(.. ~ \?, l,

BASE STATION LOCATION: 3 000 td: . 'Iso IJ

( 6 2 s-8 2 J")
Magnetic Base Corrected Cultural

Station Time Reading Readinq Reading Features
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GROUND MAGNETOMETER SURVEY
\.

~:2't~J3~

OPERATOR: T /...

. LOCATION: Nvhec...-v.. Gc ....·Lt 't-e,:JAJ

MAGNETOMETER: G:-e..a .......::t: r- ; L. 1.: I b

BASE STATION LOCATION: 30-00;::/7'>0#

(6LS82.? ) ..

Magnetic Base Corrected cultural
Station Time Readinq Readina Readinq Features
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Qv .-.~ "" .."' • ..~""' ••..,.. --

GROUND MAGNETOMETER SURVEY

fJC\C\·
LOCATION: I)\J b-u2-h.A- t1.-.'eJ-.~ JJ

MAGNETOMETER: G-e.o....L:t,..~c:...s &/6

BASE STATION LOCATION: .:s t:'rOO £; .I t 50 JJ
(62 S~p. d' )

()4304~
PAGE NO:

~: 2s~/ys
OPERATOR: LV I-{

Magnetic Base Corrected Cultural
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This report is Appendix 4 to the report b~ Roberts (1986) and the
figure nUMbers below refer to that report.
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SUMMARY

An EM37 surve~ over ~he Stonehenge grid defined a nUMber of
conductive zones. Correlation with drill-hole results suggests
that Most, if not all, of these zones are caused b~ graphitic
shales and/or (weathered) fault zones.

One poorl~ defined, but isolated response occurs in close
proxiMit~ to a possible Magnetic source (a so-called 'residual'
bod~ defined b~ interpreting the difference between the observed
values and the response froM a large, deep-seated Model). Given
this a~sociation and the lack of an~ other prospective anoMalies
arising froM the surve~, it is recoMMended that a target ZOOM
below ZOOOE/400N be tested b~ drilling •
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INTRODUCTION

The Stonehenge grid lies iMMediatel~ to the south of the Queen
Hill, Zeehan tin Mineralisation. The area contains several
sequences of carbonates and is being activel~ explored for a
siMilar st~le of deposit.

The lease, which includes the old SPL 129, is held b~ Renison
Ltd, but the exploration prograM is now being Managed b~ Gold
Fields Exploration. This report interprets the results of an EM37
surve~ carried out over the Stonehenge grid in DeceMber, 1984.

EXPLORATION TARGET AND GEOLOGICAL SETTING

The rocks underl~ing the Stonehenge grid include sediMents and
spilites of the PreCaMbrian Oonah ForMation and sediMents and
basic volcanics of the CaMbrian Dundas Group. The area is strong­
l~ faulted and the detailed geolog~ is poorl~ understood •

• The stanniferous sulphide deposits at Queen Hill occur within
Oonah ForMation and a siMilar st~le of p~rite replaceMent
carbonates, with possibl~ SOMe p~rrhotite, is being sought
Stonehenge. Such deposits should be conductive and Ma~

Magnetic.

the
of
at
be

•

The detection of such a deposit at Stonehenge is exacerbated b~

the presence of large areas of conductive overburden -cla~s

forMed b~ weathering of carbonates -and b~ conductive graphitic
shales. Also, the Magnetic Map is dOMinated b~ the response frOM
a large buried bod~; preSUMed to be a basic intrusive (contrar~

to the opinion expressed in Bishop, 1983).

There are a nUMber of silver-lead-zinc fissure lodes on the E.L.
which were Mined around the turn of the centur~. Although Most of
these contain negligible aMounts of tin, upto 0.12% tin has been
assa~ed frOM the 8pra~ Mine (in the north-east corner of the
lease) and it has been postulated that other lodes Ma~ "beCOMe
stanniferous with depth" (KOM~shan et ai, 1984) •

EXPLORATION HISTORY

The first geoph~sical work b~ Renison Ltd was a DigheM surve~ in
1982. This outlined a nUMber of conductive zones in the northern
half of the Stonehenge grid which were interpreted as reflecting
sequences of graphitic shales (Bishop, 1982).

A VLF surve~ located Most of the DigheM responses as well as
defining several weaker zones not detected b~ the DigheM. In
earl~ 1983 a gradient arra~ IP surve~ recorded low resistivities
over cla~s on the northern side of the grid and defined a nUMber
of chargeable zones. These have been ascribed to graphite and/or
disseMinated p~rite within the sediMents (Bishop, 1983).
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A detailed ground Magnetic surve~, carried out in late 1982,
confirMed the broad, deep-seated anoMal~ defined b~ the
Mines Dept (19811 aeroMagnetic surve~ (and the DigheM surve~).

This data was anal~sed for residual anoMalies which Might
represent (shallower) p~rrhotite Mineralisation. One possible
bod~ was defined at approxiMatel~ 200M beneath 2000E/QOON
(Bishop, 198Q). (Other bodies, interpreted to lie directl~ above
the deep source, were not considered as prospective, although
the~ were covered b~ the EM37 surve~.)

A total of four drill holes have been cOMPleted on the Stonehenge
gr id, p 1'.ls a fifth on the recent eastern extension to the gr id.
These holes have confirMed the presence of faulted and folded
carbonate-bearing sediMents and deMonstrated that the area is
prospective for replaceMent tin Mineralisation. A SUMMar~ of all
of the previous exploration is given in KOM~shan et al (1981).

EM37 SURVEY DETAILS

The surve~ was carried out b~ Geoterrex in DeceMber, 1981. A
total of five separate loops were used to partiall~ cover the
grid between 800E and 2600E. A 50M station spacing was used and
onl~ the vertical COMponent was Measured.

Loop 1 covered lines 800E to 1300E and was designed to test the
area around the western, shallower Magnetic anOMal~ (described in
Bishop, 1983). Loops 2 to 5 covered lines 1600E to 2600E and
included the Main Magnetic anoMal~ a~d its northern flank (known
to contain sequences of carbonates).

Because of the conductive conditions, the profiles frOM loops 2
and 3 have also been presented IJsing a 'coniinuous norMalisation'
as well as the usual 'point norMalisation'. Continuous norMal­
isation eMPhasises responses at a distance frOM the loop.

EM37 INTERPRETATION

A large nUMber of responses were obtained. The positions of these
have been plotted in FiglJre 1 and the channefs on which the
anOMalies can be recognised, are indicated. Man~ of the
responses can be correlated frOM line to line and the resulting
zones have been labelled alphabeticall~.

* The continuous norMalisation was derived b~ dividing the point
norMalised values b~ a theoretical field value (the recorded
field value being considered too unreliable) for each station.

t The EM37 s~steM records the deca~ over 20 channels: frOM
O.OlMsec at channel 1 ('earl~ tiMe') to 7Msec at channel 20
('late tiMe') using a 25Hz repetition rate. The better the
conductor, the better the response at late tiMes.

5
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A nUMber of the zones overlie drillholes and these responses can
be explained froM the drill logs. Although no surve~ was carried
out over line 1500E, the sequence of weathered fault zone, black
shales and second fault zone intersected b~ DOH Th14 can be used
to explain the source of zone A which has been interpreted as- a
single zone froM line BOOE to line 2I00E. Zone F, which Ma~ be an
offset continuation of zone A, passes over DOH's ThI3 & Th151
again black shales and faults Ma~ be used to explain the respons­
es. Zone H has been explained b~ the faults and black shales
intersected b~ DOH Th12. It is noted that all three of these
zones, as well as the others to which siMilar sources are
ascribed, were 'good' conductors, with recognisable responses at
late tiMes. Onl~ SOMe of the responses within these zones showed
a Migration of the cross-overs which is indicative of a thick
conductor.

There were no 'good' single-line or, More prospectivel~, liMited
strike length conductors. Most of the single-line or uncorre­
lated responses to the south of the baseline have either a ver~

low aMplitude and/or rapid deca~. The anoMal~ at 2600E/375S,
apparentl~ coincident with Grubb's workings, Ma~ be of interest.

A single-line anoMal~ was picked at 2000E/375E. Although a
dubious response (it Ma~ Merel~ be a Migration of the response
froM one conductive zone (D) to the next (A», it is sufficientl~

close to the possible Magnetic source ~nterpreted to lie beneath
2000E/400N to be of interest. This response, which is onl~

evident on the continuous norMalisation profile, is too close to
the adjacent responses to perMit an~ quantitative interpretation.

Other isolated responses such as occur
1300E/175N possibl~ have as Much EM Merit,
other cOMPleMentar~ geoph~sical evidence
istr~ at I800E/625N is quite anoMalous).

at IBOOE/625N and
however the~ lack an~

(although the geocheM-

•
CONCLUSIONS AND RECOMMENDATIONS

A nUMber of conductive zones have been interpreted. Drillholes
distributed across the grid indicate that cla~s, fault zones and
black shales are probabl~ the source of Most, if not all,
responses.

An isolated response, sandwiched between two zones, is of
interest since it is in near-coincidence with a Magnetic anoMal~

interpreted frOM the residual of the observed data Minus the
Modelled deep source. The existence of this 'residual' bod~ is
quite probleMatical and is not a firM foundation upon which to
build an interpretation, however a buried bod~ is the target and
onl~ subtle responses should be expected. The cOMposite profile
for this line shows a local chargeabilit~ high (to about 35MV/V),
but along-line values are higher. There is little encOUrageMent
frOM the geOCheMistr~, but "gossanol.ls float" has been observed
near 400N.

6
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The target for the drill-hole is about 200M below 2000E/400N.
None of the geoph~sical Methods indicate the local dip and thus
no reCOMMendation is Made concerning the drill direction. Since
the target is onl~ poorl~ defined. ever~ effort should be Made to
conduct a down-hole EM surve~ after drilling, to test the
surrounding volUMe of ground.

The response over Grubb's workings at 2600E/3755 was onl~

partiall~ defined b~ the southern loop (Tx 1). but was not
evident on the northern loop which full~ covered the area
(presuMabl~ because of poor coupling). The anoMal~ could be
properl~ evaluated b~ re-surve~ing the area (including adjacent
lines) using a southern loop with its leading edge at about 7005.

It was stated in the report b~ KOM~shan et al (1981) that the
best tin values have been found in the north-east corner of the
grid. trending north-west through the old Spra~ Mine. It is
suggested that consideration should be given to covering this
area with an EM37 surve~.

J.R. Bishop
Sept •• 1985.
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SUMMARY

The follow-up UTEM surve~ over Grubb's workings defined a poor,
unprospective response over the workings.

A More conductive response was recorded sOMe 275M to the north of
Grubb's (at 2600E/100S). However the data here is apparentl~

degraded b~ noise and the anoMal~ is not considered good enough
to constitute a drill target in its own right.

-----------1----------
LIST OF FIGURES

This report is Appendix 5 to the report b~ Roberts (1986) and the
figure nUMbers below refer to that report.

Figure 39. Interpretation of UTEM surve~ over Grubb's
Workings (115,000 scalel.

UTEM profiles for lines: 2100E; 2600E; 2800E
& 3000E (1:2,500 scale).

1
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INTRODUCTION

A poorl~ defined anoMal~ was recorded over Grubb's workings
during an EM37 surve~ of the Stonehenge grid (Bishop, 19851.
A UTEM surve~ was COMMissioned to confirM and better define
this anoMal~. This report interprets the results froM that
surve~.

EXPLORATION TARGET AND GEOLOGIC SETTING

The expected t~pe.of target is a Queen Hill or Severn-st~le

tin deposit. That is, a p~rite or p~rrhotite hosted, cassit­
erite-stannite deposit within calcareous shales of the Pre­
CaMbrian Oonah ForMation.

Such a deposit, depending on the aMount of p~rrhotite, would
probabl~ be a good, but not an excellent, conductor. And if
buried, it Ma~ or Ma~ not give a Magnetic response. (There
is no discernible Magnetic response aver Grubb's workings.1

EXPLORATION HISTORY

A SUMMar~ of all exploration carried out on the Stonehenge
grid up to 1981 is given b~ KOM~shan et al (19811. The
geoph~sical surve~s have been reported b~ Bishop, 1982
(DigheM .urve~11 1983 (IP and VLFII 1981 (interpretation of
residual Magneticsll and 1985 (EM37 surve~l.

SURVEY DETAILS

The surve~ was carried out b~ LaMontagne Geoph~.ics in
No~eMber, 1985. A single loop of 300M b~ 600M was laid out
to the south of the workings and four lines, 200M apart,
were read at 25M intervals (the length of line var~ing

between 550M and 775M).

The vertical cOMponent onl~ was read, at a base frequenc~ of
26Hz. The results were platted as continuousl~ norMalised
profiles at 1:2,500 scale.

INTERPRETATIDN

The anoMalies interpreted froM the UTEM surve~ were general­
l~ in good agreeMent with those picked froM the earlier EM37
surve~ (see Figure II. In particular, the UTEM surve~

recorded a response over Grubb's workings in the saMe loca­
tion as the EM37 surve~ (ie, at 2600E/375SI.

The UTEM anoMal~ aver Grubb's is not well-defined and is
onl~ recognisable on the earl~ channels (9 to 7): ie, a ver~

2
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poor and unprospective conductor is indicated. No quantita­
tive interpretation has been atteMpted.

The 'best' anoMal~ recorded b~ the surve~ is at 2600E/1008.
This also coincides with an EM37 surve~ response. The UTEM
response is recognisable down to channel 2, however the
deca~ curve is not consistant with that expected froM induc­
tion of a finite (or seMi-finite) bod~ and I believe that
the response Ma~, at later tiMes, be degraded b~ noise.

A fault
however
interest
definite

or fracture is a likel~ source for this response
if there is cOMpleMentar~ geological or geocheMical
in this iMMediate area, then the UTEM does give a
target:

•
location:

Strike length:

Depth Extent:

Depth to top:

Conductance:

2600E/1005.

400M plus (interpreted to correlate
with poorer responses to the east,
but not to correlate with adjacent
responses to the west: ie, ?cross­
cutting fault).

~

large

?

?

•
CONCLUSIONS AND RECOMMENDATIONS

The UTEM surve~ over Grubb's Workings gave a better response
than that recorded b~ the EM37 surve~, however I do not
consider it to be a prospective anoMal~•

The surve~ recorded one anoMal~, at 2600E/1008, which per­
sisted to late tiMes. A confident quantitative interpreta­
tion was not achieved for this response (due to ?noise at
late tiMe) and other criteria (geolog~; geocheMistr~) are
required before drilling can be reCOMMended. (CoMParing
this response with previous geoph~sical 5urve~St it has
near-coincidence onl~ with a VLF zone; shown in the anoMal~

COMPilation Map (Bishop, 1983).)

~~
J.R. Bistl0P
March, 1986

~ Persistant negative section of response.* Depending on the Model and the data channels used.

3
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DOWN-HOLE ELECTROMAGNETIC SURVEY OF DDH TH17

STONEHENGE GRID (E.L. 11/76).

INTRODUCTION

A down-hole electroMagnetic (DHEM) surve~ was carried out
down DDH TH17 in Februar~, 1986. A SiroteM s~steM was used,
recording at 5M intervals with the standard tiMe-base.

Two square loops, 100M K 100M. were used for
These ha¥e been designated the North and South
Figure 39 ).

the SLlr ve~.

lo()ps (see

RESULTS
The results obtained were disappointing; no responses
indicative of potentiall~ econOMic off-hole Mineralisation
were recorded (see attached profiles).

Both loops showed the effect of steel ca.ing left in the
hole between 21M and 75M. On the 109 frOM the South loop,
the response above 90M (ignoring the effect of the casing)
is a?broad negative and this probabl~ reflects the near­
surface weathered calcareous sediMents (shown b~ the IP
surve~ to be Moderatel~ conductive). It Ma~ instead (or
also) be due to graphitic shales logged in the interval 66M
to 200M. There were no ottler responses on this log.

On the log frOM the North loop, there is no evidence of the
shallower (stratigraphic) conductor, however there is a
definite, negative trendin9t anoMal~ centred at 250M. 2.5M
o( p~ritic breccia was irltersected at 255M and this Ma~ be
the cause of the response, although core tests suggest that
the sulphides are not as conductive as the black shales (see
attached table). Unfortunatel~ tin values were eKtreMel~

low and I have therefore not Made an~ atteMpt to deterMine
an~ paraMeters of the conductor. However the response is
onl~ local: ie. a large off-hole source is not indicated.

,"J.r~+ Bishop
March, 1986

lK in: Roberts, P.A., 1986. E.L. U.l76 , Trial Hal'bOl.lr ,ilrf?a:
progress report DeceMber, 1981 to Febuar~, 1986.
Gold Fields COMpan~ report.



STONEHENGE Gf<ID

PETROPHYSICAL MEASUREMENTS

SaMPles: Core froM DOH TH17.

M(~as'Jred b~: Prof. D.W. EMerson, Uni. of S~dne~.

Date: Feb., 1986.

SAl1PlE DEPTH MAGNETIC POROSITY DRY BULK RESISTIVITY
ll

RESISTIVITY· IP EfFECT a PETROLOGY
No. 1M) SUSCEPTIB~ (Xl DENSITY ohfl\"1't ohfHl Milliradial1S

cgs x 10 t/C.M,

•22/1 181 20- 30 0.5 2.77 6.1-'1.5 1105 63 black shales

22/2 229.5 30- 80 1.1 2.80 6.1 257 109 black shales

22/3 255.5 70-100 0.5 3.18 0.3 223 201 MassiYe sulphides

22/1 258.1 10 0.7 2.76 0.3-0.1 29 105 blaci'. shales

COMMent

•
The conductivit~ of the black shales is vdT'iabls t but can be
considerabl~ higher than that of the sulpl1ide intersection. The
sulphides are More chargeable and have a significantl~ t\igher
derl!:'; i t;~:f +

Note the discrepancies between Measuring the re.istivit~ galvan­
icall~ (ie, as in IP) and inductivels (iet as in EM).

~ Measured inductivel~ at 2.5 MHz.

t Measured galvanicall~ at 0.1 Hz.

@ The paraMeter Measured is phase angle.
equivalent to lPFE. Multipl~ b~ 6.0
chargeabilit~ (MV/V).

10Mr is approxiMatel~

(+/-) to convert to
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• •GOLD FIELDS EXPLORATION PTY. LIMITED

DRILL CORE RECORD

HOLE NO: TR16

STATE :TASMANIA

PROJECT E.L. 11176 PURPOSE

DESIGNED BY P. KOMYSHAN
LOGGED BY P.A. ROBERTS TO TEST THE SPRAY NO.1 LODE AT DEPTH IN CONTACT

COMMENCED lB/6/B5 WITH OONAH FORMATION DOLOMITIC ROCKS

COMPLETED 2817/85

'SSAY SUMMARY

lOG SUMMARY

GENERAL COMMENTS

0.0 - 14.1m Sandstone, siltstone intraformational breccia
- 26.4m Pyritic grit, sandstone
- 148.8m Interbedded sandstone, shale
_ 240.9m Quartz/carbonate veined, partly brecciated sandstone shale
- 396.7m Interbedded sandstone, shale
- 402.5m Ouartz-carbonate zone,
- 432.3m Ouartz-carbonate stockwol"':;k 1n snale~

- 450.0m Shales, minor ?dolomitic sandstone

INTERVAL
S.... II, e... l'b 2'" &; COMMENTS

From TO

35'3.0 g36.:l. 0.07 o.s" o. /:1 <0.0, 0.0;1. 0.001 C....... nu.... ... O...:.A ""II...II:l. ...~..J ''''~ . .t.
(~."", Aio I 10'/_')

.
V

OCATION
NORTHING ,360,002.0

EASTING 60,490.1

R L ,252.3-

GRID 1·:0

LENGTH 50.0.

• :·.• S.L. + 2000m

HOLE CONDITION
SIZE

Hole Size Depth

HO 6m

NQ 236.5m

DO 450.Om

SIGNIFICANT CORE LOSS INTERVALS
F,om To .. Loot

4.6 12.0 2.1

319.3 325.1 2.0

390.7 396.7 2.8

POOR GROUND CONDITION ZONES

F,om To Conchl/on

26.4 34.6 8adly broken

190.1 192.7 Badly broken, bands of pug.

319.3 325.1 Badly broken, ?fault

390.7 396.7 Badly broken, ?faul t contact

with Spray No.1 Lode
.

HOlE CONDITIONS AFTER COMPlETION

Hole blocked. NC casing stuck between

150 and 237m. An attempt was made to,

remove casing with cutters at 1eOm,

however the casing,had to be blasted

out eventually.

~URVEY DATA (Note: Be.rino type must be same .s PrOjKt Grkt Type)

SURVEY INTERVAL VERTICAL HOIlIZONTAl SURVEY INTERVAL VERTICAL HORIZONTAL
De~lh e..ring "'. ~rom T. Oislanc:. D. SII\Oip A,L. D. Cos. Dip Prog. TOlal -- e.arino "'. From To Di.t.~ Q Sin. Dip R.l. D.Cos.Dip Prog.Totai

0 237.6° _50° 0.0 20.0 20.0 15.3 2237.0 12.9 12.9

40 235.5 11 _50 0 60.0 40.0 30.6 2206.4 25.7 38.6

eo 236.0 11 -50.25 11 100.0 40.0 30.8 2175.6 25.6 64.2

20 233.5' ..51 0 140.0 40.0 31.1 2144.5 25.2 89.4

60 235.5' -52 0 183.0 43.0 33.9 2110.6 26.5 115.9
-

02e5 236.0° -51.4° 225.5 42.5 33.2 2077.4 26.5 142.4

245 ~~~~: -50.6 0 265.0 39.5 30.5 2046.9 25.1 167.5
, ...

265 238.5 11 -4-9.3° 302.5 37.5 28.4 2018.5 24.5 192.0 1;,;.;1

320 ~3¥~o/~ _48.3 11 340.0 37.5 28.0 1990.5 24.9 216.9 ~

360 ~5tl~~~ -47.8 11 380.0 40.0 29.6 1960.9 26.9 243.8 1;.\.;1

400 236.0° -46.7° 425.0 45.0 32.8 1928.9 30.9 274.7 . Q";l

b.8 ~3ffttllb ~4~;911 ~~e,~ i'~,e ;S,8 1910.1 17.4 292.1
"'-"'"~"._-

'" .-.~-~ .. __.-,..
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• GOLD FIELDS EXPLORATION PTY. LIMITED.

PROJECT: E.L. 11/76 DRILL CORE LOG AND ASSAY DATA HOLE NUMBER: TH16 Page: ~.

INTERVAL RECOVERY ASSAY DATA
DESCRIPTION

~::e
_..

',om T. m .. "om T. So. I'l. C.. Pb Z.. '8.
0.0 •• 6 3.8 83 SILTSTONE

Dark grey, laminated, BeA's 10_30°, Badly broken on bedding,

joints and irregular fractures. a.8m core loss. Includes:

3.6 - _4.6m Includes minor ?syn-sedimentary brecciation and

fault textures.

.

•• 6 12.0 5.3 72 INTRAFORMATIONAL BRECCIA

Grey, yellow grey, comprises rip-up clastsot dark grey shale,

ranging from 1 em x 1 mm to >20 em x 5 em In size, set 1n a

matrix of micaceous sandstone and abundant, rounded grit-sized .
(2 mm average) clasts of quartz and shale. 8adly broken 1n

part. 2.1m core loss.

Mineralization: minor clasts of fine grained pyrite and pyritic:

shale, locally remobilizedl?) into rare veins

ot quartz ... coarser grained pyrite.

12.0 14.1 1.8 86 SANDSTONE, MINOR SHALE

Pale yellow (weakly limonite stained) micaceous, massive sand-

stone. Average Srain size 0.1 mm. Includes laminated black

shale section, last 20 CDI. with BeA's of -20°. Broken, O. 3m

core loss.

14.1 26 •• 11.0 89 PYRITIC GRIT, SANDSTONE ,2,10 I 1•• 1 16.1 60 0.01 <0.' O.Of 0."" 0·0& 0.003

:l~02.
17.1 90 0.01 <0.1 "::0.01 0·0.> O.o~ O.~

Pale grey-brown and yellOW-brown <limonite stained) • Dominantly J:lo3 18.1 95 ILO.OI <'0.1 0·0. o·oc O·ItO 0·001

mineralized grit down to 19.5m, thereafter dominantly sandstone. .:2"0" 19.5 93 D.OI <0.1 0.01 0.04- 0.0'> 0.00,:). <-0
Pyritic grit comprises '~4 mm rounded clasts of pyrite, pyritic ..&;;..
blac~ shale, sandstone and quartzite, plus some voids (ex- W
pyrite or ex-carbonate), set in a White, siliceous matrix. I-'-
Sandstone is fine grained, micaceous (muscovite), faintly bedded, ~<.:I

BCA's ~;;.25°. Includes thin "horizons" of small (average 5mm x 00
0.5 mm) rip-up clasts and sandy, matrix-supported pyritic grit.

Minor irregular quartz veins thro~hout.



Page' 2HOLE NUMBER' TH16

• GOLD FIELDS EXPLORATION PTY. LIMITED.

DRILL CORE LOG AND ASSAY DATAPROJECT' E.L. 11176 '\
INTERVAL RECOVERY . ASSAY DATA

DESCRIPTION I sa;:e r-.. ..F,om To m .. F,om To

Largely competent-core. Includes: ,

19.5 - 2O.8m: Intraformational breccia, similar to"breccia

at 4.6 - 12.0m except clasts are smaller', more

densely packed and all are individually contorted.

26.' 34.6 7.1 87 OUARTZ-VEINED BLACK SHALE

Largely massive black shale. Numerous lrresular quartz veins.

Flnelymottled texture and rare bcudinaged pyritic beds II

- 2 em thiCk) suggest BeAls of 5 _ 30G • Badly broken on slicken-

sided, graphitic fracture surfaces. 1.1m core loss.

, 34.~ 38.1 3.5 100 VERY FINE GRAINED SANDSTONE

Pale greY-brown, faintly bedded, BCA's 30 - 45°. Hinor veins
of quartz and velnlets of siderltic carbonate. Competent core.

~O. I 43.5 5.3 98 SILTSTONE AND SHALE

Laminated grey siltstone and black ~hale laverage bed thickness .

5 mm) for first O.9m. Beyond there, becomes more massive and/or

disrupted/weakly brecciated by quartz and yellow quartz-siderite(

velnlets, minor thin dyk~s(7l of black shale squeezed in along

fractures in siltstone. Includes minor bands of massive fine

grained pyrite 3 - 5 cm thick ~ottom 3m of Intersectionr and

some remobilized coarser grained pyrite associated with quartz

and carbonate veins. BCAI s vary o - 70°, average 50°. Core

broken along grapnltic [-ractures. O.1m core loss. Includes:

-
43.5m Two, thin (2 - 5 rom) galena veins. ~

"
L.....

,,'
~



• GOLD FIELDS EXPLORATION PTY. LIMITED •

PROJECT: E.L. 11176 DRILL CORE LOG AND ASSAY DATA HOLE NUMBER: TH16 Page: 3

INTERVAL RECOVERY ASSAY DATA
OESCRIPT ION

I :sa~ To 1Ree.~ ". C~ PI. :>~ 8,F,om To m ~ F,om S
43.5 96.4 52.9 100 INTERBEDDED SANDSTONES SHALES AND SILTSTONES J:l05 43.3 45.3 100 0.01 0·3 ':0·0/ o.~6" 0.03 0.00lf

~~o'" 45.3 47.3 100 0.01 <0.1 :.(o. 01 <O.Of 0.01 0·00:1-
Sandstones pale grey, finer grained sediments dark grey. Sand- ""07 47.3 48.6 100 o·or <0. 1 0·01 <O·Of o·'Or <0.00'
stones very fine grained and generally massive, locally micac-
eous. Finer grained sediments laminated. Sandstone and shale
finely interbedded In places (laminae 1 - 10 mm). Folded,

minor brecciation and microfaults; black shale locally injected
along fractures in sandstone. Thin veins (1 - 10 mmJ of white

quartz ~ yellow t?)slderlt1c carbonate; also very thin, dark-blue ,
grey siliceous veins 43.5 - 48.6m. ?Graded bedding, younging

down-hole at 54.6m. BCA'S~

43.5 - 49.5. 10_30°

49.5 - 63.Om 60-80' .

63.0-69.50 0_60° (folded, one overturn observed at 68.4m)

69.5 - 72.5. 30-45°

72.5 - 77.6. 70-85°
77.6 - 87.5. Partly contorted, disrupted by brecciation.

Average ... 60°

87.5 - 91.1. 65_90° .

91.1 - 94.4. Contorted, 0_60°

94.4 - 96.4. 50-80°

Generally rairl~ competent - breaks on Joints, quartz veins
and bedding. Traces of ?syngenetic pyrtte in both sandstone
and shale. Includes: .

5B.9 - 60.2., Breccia, looks intraformational, however veins
""~

77.1 78.1 100 0.01 <:0.( 0.01 ':0.0' 0.0' ~O.OO

largely in sandstone "clasts and usually terminate b20'l 79.1 100 0·01 <0.1 0.01 0·01 0.01 0(0.00'
on contact with black shale matrix.

"2'0 BO.l TOO 0·0. <0.' 0.01 0.0e:" 0.0' o(O.OOl 10

":l.1I B1.1 100 0.01 <0.1 0·0, <:0.01 0.0" (0.00 I~

77.1 - B3.3m: Zone of relatively intense quartz/carbonate 2",), 82.1 100 0.0, <0·1 O.Or 0.01 0.0,), <0.0&,
W

v~ining with local tectonic brecciation. Minor
" .... '1

83.3 100 0-0, <0.' O.Or 0.01 0.0), <0.00/ ' 1-"-

syngenetic and vein pyrite. 1--

=-



INTERVAL RECO'IERY ASSAY DATA

I
OESCRIPT ION

I ~::e ...~~ C... PI> RlF,om To m ~ F,om To S" fl. Z'"
96.4 100.6 3.6 86 CUARTZ/CAR80NATE VEINEO AND 8RECCIATED SHALE :l~I'" 96 •• 97.4 100 0.01 <0.1 0.01 <0·01 0.01 <:O.OOi

.'l~I'; 97.4 98.4 100 0.0, <0.' O.O~ 0·0, 0·0' <0.'00'
Zone of white quartz/yellow siderltle carbonate veining and :btl. 98.4 99.4 50 0·01 <0.' 0·01 0.01 O.O~ <0.001

brecciation. M.tnor pyrite. Partly badly broken. O.6m core loss :l~17 99.4 100.6 92 D.O. O.:t 0.0, 0.01 0.0.\ .«) DOl

100.6 148.8 48.2 100 INTERBEDDED SANDSTONE AND SHALE

Essentially the same as ~3.5 - 96.4m except generally less

brecciated, contorted and quartz/carbOnate veined, except in
top 10m. Generally competent core -breaks on bedding and,

less frequently. joints, veins. BeA'sl

100.6 - ni,OT!1 Contorted, 0_70 0

I 111.0- 12Q.1m 45-90°, average 60Q

120.1 - 121.7m Folded 0_60°, one definite overturn at 120.]m

121.7 ... Hi8.8m 50-85°, average 60D

Includes:

107.5 - 109.9m: Relatively intense quartz/carbOnate veining '-'-1'1 107.5 108.5 100 o.o~ <0.' .c"O.O' 0.0, 0.0~ <:0.00,
with traces of base olIetal sulfides and pyrite '-:ll~ 108.5 109.9 100 O.O~ <0.' 0.0:1 0.0'l o.M <0.001
and minor brecciation.

148.6 240.9 87.8 95 CUARTZ/CARBONATE VEINED, PARTLY BRECCIATED SANDSTONE/SHALE

Interbedded pale grey, very fine grained sandstone and black

partly graphitic shale. Pervasively veined by white to grey

quartz and carbonate veinlets and including a series or brecciate

zones (detailed below). Occasional thicker (>1 em) white quartz -veins. Apart from intensity of veining/brecciation, similar •
to ~3.5 - 96.4m. BCAls: I •.•

-"

154.5 - 159.2m ~5-85° .......
163.3 - 165.1. 40...50D .....
165.1 - 170.9m Folded, a_BOD

I 170.9 - 180.0. 70-85°
.

PROJECT: E.L. 11176

• GOLD FIELDS EXPLORATION PTY. LIMITED.

DRILL CORE LOG AND ASSAY DATA HOLE NUMBER: TH16 Page: •
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Page·HOLE NUMBER'

• GOLD FIELDS EXPLORATION PTY. LIMITED •

DRILL CORE LOG AND ASSAY DATAPROJECT: E.L. 11/76 TH16 5 lo"
I INTERVAl RECOVERY ASSAY DATA

I
DESCRIPTION Sample

I'll Pb "il,.',om To m .. No "om To Ro~" 5" Co.. Z...
180.0 - 182.9m Folded, disrupted by brecciation, 0-50°

184.6 - 181.2m 60-70° (faint bedding)

190.6 - 194.7m 0_25°

213.0 - 220.4m Contorted, disrupted by brecciation, generally

around 0 0

220.4 - 231.1ro As above, but averagIng 40°

231.1 - 235.501 As above, but averaging 80°

Regular breaks on bedding, jOints, both of which are commonly

graphitic. 4.3m core 1053 generally associated with soft breccia
Includes:

US.S - 152.-1m: Zone of intense veining and brecciation; angular

sandstone clasts 1n shale matrix. I

I 159.2 - 159.4m: Breccia as abOve.

161.3 - 164.1m: White quartz veining and breccia similar to

58.9 - 60.2m, i.e. looks intraformational,
however veins largely 1n sandstone clasts

and terminate on contacts with black shale

matrix.

181.5 - 181.8m: White quartz veined breccia with pu~ shale

matrix.

183.5 - 184.2m: Ba~ly broken zone, 0.411l core loss prObably

due to veins of black pug.

190.1 - 192.7m: Badly broken zone. BeA's around 0°. Comprises 2~20 201.5 203.5 100 0·01 <0.1 '<0.01 <0.01 0.0/ ~O.OO, 0
black graphitic shale with puggy interbeds. .'1.:12' 205.5 100 0.01 <0.1 <0.01 <0.1)1 0.01 <0.00' .,j;;;"

0.4m core loss. l:;,

i-'-
~

l\:I



Page:HOLE NUMBER: TH16

• GOLD FIELDS EXPLORATION PTY. LIMITED.

DRILL CORE LOG AND ASSAY DATA

8tainlng) associated with quartz veins. a.55m
core 10aa.

E L 11176PROJECT:
~.

INTERVAL RECOVERY ASSAY DATA
DESCRIPTION sa_

~ec... PbF,om To m .. No F,om To
~" A. Co.. Z" t ..

194.7 - 210.7m: Zone of intense brecciation and veining, O.9m 22:u. 216.0 218.0 100 0.01 <0.' <'0.01 ':0.01 0·0, <0.00

core loss :l:ln 220.0 85 0.0, <0.' <0.01 <0.0, 0.01 <0·001

:l.:l.>.'t 222.0 100 0.0, <0·' <0.0' <0.0 0.0, <0.001

210.7 - 240.9m. As above but less intense with intervals of :I.;l:l.~ 224.0 lDO 0.01 <0.' <0.01 <0.01 0·01 <0.00'

unaffected sediments. 1 .6m core loss. From =. 226.0 100 0·01 <a., ",0.0' <0·0' 0.0' '<:0.00'

214.0 to 234.Om, the Core 1s patchily limonite :1.:1.:;11 228.0 90 0.01 <0.1 <0.0' <0.01 0.0. <0.00.
stained (ex-minor sulflde~.

240.9 396.7 149.2 96 INTERBEDDED GREY SHALES AND SANDSTONE

fielatively monotonous, compared to rest of hole, interbedded

dark grey shales and pale grey, fine grained sandstone. Shales

are graphitic and there are graphitic bedding partings 1n sand-

stones. Local ~ery fine grained syngenetic pyrite in blacker

shales. Minor quartz-carbonate veining throughout. Broken

on bedding planes and lesser JOints; graphitic bedding plane

breaks become very numerous 330 - 360m. 6.6m core loss con-

centrated in two major broken zones. I Some confusion about

actual core loss because core block markers show an additional
.

metre between .Jc!b.ts and .J28.~; it is assumed that the error

was mace oer;ween .Jl'.;l • .J ana .J"l.vm wnere {;nere 1s an apparent

108s of 1.2m (alternatively it is pOssible that all depths

from 328.8m to the end or the hole are 1.Om out). ILocally

strong cleavage development • BCA's:
.

240.9 - 250.5m 30-75°, average 50°

- 254.Om 0_15°
. - 316.1m 30-70°, average 50°

- 324.6m Contorted, disrupted by brecciation -
- 362.Om 60_900, average 80° ,,,,-

I - 396.7m 0-50°, partly contorted and disrupted by brecciat n ,.,
,.....

Includes: ""'"W
280.5 - 281.8m: Partly badly broken zone, locally sheared

and weak sulfide mineralization (limonite.



INTERVAL RECOVERY ASSAV DATA
DESCRIPTION

I~." "'oc~ $" C... PI. 2" i3; k.F.om To m ~ F..... To A.
283.6 - 283.7.: Pyritic ~rlt horizon with clasts of massive i~~~~ -.".... ~

pyrite. ~

293.5 - 298.2.: Zone including several thicker slderltlc carbona ~:U1 293.5 294.5 100 0.02 <0.1 <0.01 <0.0' ~o.o, .cO.oo,
(~quartz) veins, up to 4 em thick, associated :l221 295.5 85 0·0:1 <0.' 0·0, D.O' 0·01 <0.00'

with minor pyritic breccias. VCAts generally :l:l'!.o 297.7 100 O.Ol <0.1 o·or .cO.o, 0.01 <0.00,

0_300 • Last O.5m most strongly mineralized. :In! 298.2 100 0.01 0." o.o:a. 0·01 o.or .co. DO ,

311.2 - 316.1m: Zone of frequent, thick quartz veins (~15 em)

with irregular contacts and including slivers

of black Shale, hosted by sandstone. iU'!.l. 316.6 318.6 100 0.02 <:0.' <0·0' 0.0.> <o.oi <O·OOr ~O

2:>11 3'9.6 75 0.02 <0.' .co.o, .('0.0, D.O' <0.001 '0
319.3-325.1.: ?Fault zone. Badly broken throughout. 2.0m ~~:l't 321.6 58 0.03 <0.1 <0-0' 0.'01 D.O' <0.00' :1.0

core loss. Heavy quartz, lesser carbOnate veining '-:l'3,';- 323.6 90 !o.~ 0->. 0.0' 0.0/ 0.0/ ",0.00 , ...0
c

minor pyrite. Probably largely brecciated;

core in such small fragments, generally, that

this is unclear but some brecc1a textures seen
1n larger pieces. Intense carbonate veining

seen in 3m interval above this zone.

- ••• stockwork or pyri te ana quartz veins and veinlet 1221' 333.0 334.0 100 0.10 D.• 0.3C <'0.0' 0.03 <0.001. '\'10
1n partly Sl1ic1fied shale and lesser sandstone.

2217 335.' '00 0.03 ~O.I "'0.0' <0.0, 0.01 O-oo~ 2""
Pyrite locally massive with minor Chalcopyrite.

~2"!.8"
336.2 100 0.07 ,.0 0.0, O·Of 0.01 0.003 no

366.0 - 382.8•• Partly sheared/brecciated throughout With ...2'1.1 382.3 382.8 100 0.10 O·q. O·~I 0.'& 0.03 0.001 !lIO

abundant fine carbOnate veins and CUlminating

1n a fault pug at 382.3 - 382.4m and a zone

of carbonate-quartz-pyrite (chalcopyrite)

veining therearter.

0
390.7 - 396.7.: Increasingly broken and brecciated towards ,.j;;o,

bottom contact. 2.8m core loss. ~"

i-'-.
I~Lower Contact sharp at 70°.

, I~

PROJECT: E L 11/76
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DRILL CORE LOG AND ASSAY DATA HOLE NUMBER: TH,6 Page: 7
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DRILL CORE LOG AND ASSAY DATAE L 11/76PROJECT:

INTERVAL RECOVERY ASSAV DATA
DESCRIPTION

l:,;a~ /R... " A£ e- l'b 2~ tli So.F,om To m " "'om To s~

396.7 <02.5 5.8 100 SPRAY NO.1 LODE? * iI~~~ ..
-

Intensely silicified and carbonated ?rlne grained sediment ~:tqO 39<.7 396.7 75 0.01 ",,0.' <O.Ot 10.0. 0.01 0.00. '0
with traces of weak fine grained pyrite mineralization near ~:>'41 397.7 100 0·02- <0.1 .('0.01 <0.0, <0.01 I~ft.on <'0
lower contact, where breccia textures are apparent. ,u42. 398.7 100 0·03 <0.' o.~O 0.01 0.0, <0.00, '00
Yellow vein material, sediment remnants are pale green-yellOW. ~.1ql 399.7 100 I ".0' ",,0.1 "::0.01 ",,0.0' <o·or <0.001 ,-
Contacts marked by colour change. Fairly competent core, breaks :>'~'l'I <00.7 100 0.0'3 <0.1 <0.01 <0·01 0.01 0.00, 240
on irregular fractures.

2.1l.1~
<01.7 100 o.o,! <0·1 <0.0\ 0.0, D.O' ,",0·00' .210

:2.:1.41, 402.5 100
0·01 ",,0.1 <0.01 <0.0, 0·0' <0·001 °0

Lower contact marked by 2.5 em wide pyritic breccia at 60°
to c.a. ..

Petrology sa~ples: 396.81D, 398.6m. ,,
4:2.:; 432.3 29.8 10Q OUARTZ-CARBONATE STOCKWORK ~.1'1 402.5 <0<.5 100 O·o~ ""0.1 <0.01 <0-0 0·0. <,o.oor 'bo

2~q, 406.5 100 o·o~ <0.' <0·01 <~·O' 0·01 <0·001 '10
Zone of intense quartz-carbonate stockwork veining of laminated 2~qq 408.5 100 0.01 <0.1 <0·01 ",,0.0' <0.01 <0.00'
pale green-grey shale. Locally totally silicified. BeA's :t~50 1110.5 100 0.01 .c0.1 ""D.O' <0.01 <n.o, <0.001

where visible 0_80°1 generally <15°. Competent core - breaks .2St <12.5 10Q 0.01 .<0·' <".0' <0·01 ...... n' <"0.00,
on irregular fractures. :l.:>~ 41<.5 100 0.01 <0.1 I~n.n, ..n.n. ".0' o.ooa

:UG:l 416.5 100 0.01 I ~n.• I",.n. ""D.O' ".'" <0.001
Petrology Samples1 411.1m, 422.8m. 2:l!5&f 41B.5 100 0·01 <0.' '"".0, 0.0, 0.0' <0.00,

2'S!i 420.5 100 0.01 <0., ",,0.0. <0.01 0·01 <"0.001

:l.2'~
422.5 100 0.0' <0,1 <0·01 <0.01 0.0' .co.OO,

:l.:l..;7 <2<.5 100 0.01 <O.l 0.0'\ <0.1), 0.0. <0.001

.:>Sf <26.5 100 0.01 <0.1 <0.0, <0.01 0.0, <0,'00,

2:>."" 428.5 100 0.01 <0., <0.0' '<0.01 <0.0, <0.00'

2;l(.O
<30.5 100 ().O I <0.1 <0.01 <ODI < 0.0, <0.00,

;>,:>.~,
432.3 100 0.0:>. 0(0.1 <0.0' <CD\ 0.01 <o.OOr

'-'

~ ~.IQ"-: No-\- "'0,,", h.Je~nr~1-e& .... , (",.... 1\/0 I lod.

vPR. M,."J... . /qlll..

.......
I
I
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INTERVAL RECOVERY ASSAY DATA
DESCRIPTION I ,.mpIe i'Ie~ ~..."" ro m ~ No. ',om ro

432.3 435.6 3.3 lDO BLACK SHALE

Laminated, contorted. graphitic black shale. Minor quartz-

carbonate veining. Minor pyrite mineralization •• BeAts average

30D
•

Lower Contact is a brecciated "mixture" of shale and underlying

l1thology.

L~5.~ 44B.3 '2.7 '00 SHALE AND 7DOLOMITIC SANDSTONE

Lithology similar to ~02.5 - 432.3m except much less veined

and with interbeds of a pale grey granular unit which looks I
like a carbonate but does not effervesce on application or

acid, and contains very fine grained disseminated pyrite.

Intensely veined and brecciated near upper and lower contacts.

Competent core. BeA's 15-35°.

Petrology SamPle: 4ltl.6m.

L.:.e.3 450.0 '.7 lDO CONTORTED GREY SHALE

Finely laminated. In places, Jtlamination"look:! 11ke a cleavage.
BCAI s" 0-60 0 • BrOken on bedding surfaces and joints. Minor
quartz-carbonate veining.

449.6 - 449.8., Includes ?phenocrysts of quartz ~ carbonate?

- could be dismembered vein material?

Petrology Sampl&: 449.7. -
END OF HOLE I ,~

.~

I .......

I
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• •GOLD FIELDS EXPLORATION PT'! LIMITED

DRILL CORE RECORD

T '72m 16 • 326.8 m IT.S. H77I)

HOLE NQ: -n'-u.
STATE TAr..

this rock ..y be elasslfied .s • breccIa.
REPORT CHS 85/10/27

Six drill tore sample. from TH 16 In the Trial H~rbour £.L. were received

for petrologlca' examination. Representative thin-sections ~re prepared

and examl?ed together with the respective offcuts, with carbonate stain

tests perfOrMed •• warranted. Attached descriptions summarise the microscopic
data and Include Interpretative comments.

SUlM\8ry

"-Jor features comprise randomly sized and vartably stressed quartz and
Itderltle carbonate grains and-carbonate-quertz compo.lte aggregate. with
vein-type characteristics. These feature••re accOMpanied by subordinate
contorted c18sts of lerlcltlc pellte and quartzose silty to fine sandy
pellte vlth zones of fine-grained quartz-lid,rlte rock, apparently
representing selectively altered Impure dolomite Interbeds.

The rock I. cemented with fine-grained to microcrystalline carbonate films
with Interspersed zones of mylonltlsedpellte and more or lesl pervaslvel,
dissemInated fine angular (granulated) quartz grains.

Fine pyrite euhedra are disseminated th~·~ pellte cl.st. and
.ppear to represent a (recrystallized) syngenetic component, although loeal~

re.obiliaed Into secondary stringers. Traces of barite are present a,
.lcro~intlu$lons In the brecciated veln-quartz(-carbonate) compOnent.

Thl. suite consists of variably veined and altered sedimentary rocks,

Including psammltlc, pelitic and dolomitic varlents. T 8731TH 16 • 3'8.6 m (T.S. 5~Z72)

The m-Jor .Iteratlon f.ature comprises slderltlc carbonation, variously veln­

controlled and/or metasomatic, with semi-ubiquitously .ssoclated secondary

quartz and barite. The Fe-carbonate, where metasomatic, Is clearly dol~lte-·

repl.~lve with broad affinities to the marginal Fe-carbonation zones It

Renlson. TeMPorally, the bulk of alteration postdates a weak tectonlc·febrlc,
but detail In some rocks I. obscured by subsequent stress and brecciation

effects.

Hlnor pr.-car~natlon lourmallne meta.omatlsm Is evIdent locally and enhances
a marginal contact Ilteration Interpretation. Altered rocks appear unmlnerall.ed

apart 'ra. disseminated recrystallized syngenetic pyrite.

O. Cowan. 8. Sc.

Thl, ,.-pIe represents' veined. altered and fractured to brecciated
calcareous pellte.

The host rock exhibits a crenulated .nd boudlnaged banded phyilltfc fabric .-k'
consists largely of fine-grained slderltlc carbonate and seml-ser)cltlc wblte
.Ic. with relatively minor ,lIt-sized quartz. ~ellct features are consistent
with. celcareous, sllQhtly quartzose silty pellte, grading Into an Impure
II..stone (or dolomite). This rock Is very Incipiently carbonaceous and pyrtft
and exhibit. spo..adlc. dl-scantlnuous strOlled velnlets of barite and carbona'lt.

The vein-like mass (hand specimen) Is a breccia ••,entlally ,Imllar to that
at 396.8 m. This zone Includes seml-mylonltlsed clasts of pellte Intersper.eti
vlth Irregula.. patches and clasts of Iiderltic carbonate with subordinate
partly Intergrown vein-type quartz, sporadic clasts of .Iderltle carbonate­
stained, cherty, microcrystalline quartz (altered dolomitic chert), .Ilt- to
.and-slzed quartz grains and .poradlc patches and laths of barite fntergrown
vlth the (brecciated) -carbonate vein ,,,,,,,anent. As at 396.8 m, the matrix
conslslS of _Icrocrystailin. carbonate with Interspersed zon.s of mylonltl.~.

carbonate-stained serlcltle pellte. Thinly dhsemlnate-d fine pyrl-u appears
IS t_chenlcal Inc1u$lons" In the breccia or. elsewhere, hosted by the
carbonated pellte and chert components.

T '7~/TH 16 • ~17.7 m

'this rock ..y be categorised IS • veined Ind altered arglllaceousorthoguart3t1.

The bost rock consJsts of • we.kly bedded, moderately to veil lorted fr~
of fine to medIum sand-sized lubangular qu.rtz grains vlth • seml-serlcltlc
whIte .Iea cement. The framework Is Inclplenlly recrystallized. The serlcltbc
..trlx Includes a little cherty Microcrystalline quartz. Detrital apatite,
zircon, sericltlc quartz grains, sericIte pellets, leucoxenlc seml-opaques

043:147 '1
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STATE

Till!.

TIIS.

Rare flne-.cale f.lms and Impregnations of slderltfe carbonate, e.,e"tlally
restricted to the ••ndstone, predate, and .re weakly displaced by, the .Iatr
cl ••Yage.

The pel1te Is ellentlally unaltered In contr.st to the Iiderltised pelfte
It _22.8 •• Sporadic discordant IntersectIng veln'at. of ankerltle carbonate
with subordlnlte to .Inor qUlrtz and acce••ory proportions of barite are
present In the lands tone. Thes. features are unstressed.

(T.5. S~ZZ6)T 811 / TN 16 • ••'.1 •

The whitish spots (hand specimen) consist of semi-fibrous mtcroCrystalllne
quartz and represent boudln.ged and segmented diagenetic velnlets. The••
fe.ture. are displaced by a weak tectonJc cleavage, enn.nced by slJp plane.
aligned with the carbonaceous partings.

General '.atures are consistent with a dolomltlsed Impure limestone. In cont~t

with the associated samples, this rock Is deyold of alteration features .p.rt
frc. the shearing effects.

ThIs rock ..y be classified as an Impur. dolomIte.

The m.Jor constituent " (In. sparry to .rcrogranular ankerltle dolomite, we~Jr
but more or less pervasively stained with ultr.fln. carbonaceous ..tter.
Accessory trace. of fine silt-sized detrital quartz and muscoylte are
present and thin partings of carbon~ceous ~tt.r-.r.·dispersed throughout the'
rock.

Tbls rock may b. cl.sslfled a. an .Itered pe"te and consIst. of fine to
seml-serlcltlc white mica and mlcrotrystal1ine slderltlce.rbonate In Yarylng
proportion, with subordinate qUlrtz IS weakly corroded relict detrital ,llt­
sized grain,. Quartz exhibits I banded distribution In ,ub- to mllilmetric-'
scale siltstone and silty shal. units with Intercalated planlr to lensold
relatlyely ..sslye shale units. Siderite is more or less pervasive, but Is
concentrated In the silty units, with a bedded dj~tributlon consistent with
11te~ed (Fe-Iiletasomathed or IIs lderhlsedll

) ~olomite.

This rock 'ncludes thinly dispersed spongy siliceous pyritic lenses and
strlngerSt representing mildly boudinaged diagenetic nodules and yelnlets.
Sporadic concordant to low-angle discordant, Incipiently stressed' slderite­
quartzveinlets appear broadly cont~mporaneou5 ~jth a weak concordant slaty
cleavage. A I.te t relatively masslve,hlgh-angle discordant t Neakly dlsplaclYe
siderite ¥ein Is essentially unstressed.

T 81SfT" 16 - .22.8 •

and muscoylte flakes are accessory clastic components.

Sericite aggregates are weakly but variably and semi-pervasIvely Italned with
fine-grained (mean 20 p) dark green schor'. These mild met.s~tlc

(tourmal'nf,atlon) effetts predate dev&lopment of Irregular discontinuous
veln'ets and mfllJmetrlc-scale replaelve 8ggregates of slderitle carbonate
Ind flne-gr.lned quartz.

In contr'st to the T 872 and T 873 samples, the veln/rep'.elve .ssemblage Is
devoid of barite and does not refleet the lete stress and brecciation effects.

this .ample representl an essentially unaltered dolomitic psamnopellte.

The sectioned area Includes a welkly bedded ,andstone unit In contact with a
Ilminated pellte. The sandstone Is quartzose (orthoquartzltlc) with a
moderately sorted framework of fine to medium sand-sized sub.ngular quartz
grains supplemented by minor clasts of serlcltlc shale, chert and dolomitic
chert, .uscov'te fJakes and accessory zircons, tourmaline Ind leucokenlc leml~

opeques. A prominent _I Idly corrosive dolomite matrix Includes a Itttle
le.I~.ericltlcwhite mica and minor Iccessory proportions of mtcrogranular qUlrtz.

T 816/T" 16 •••1.6 • IT.S. 5H1SI

The pellte I' li.llar to that at ~22.8 m, but Is relatively finely laminated
with In alternation of weakly graded quartzo.e dolomitic siltstone ,nd ,llty
to massive shale units with Interspersed partings of Impure (quartzose,sllty)
dolomite. Graded bedding Indlutes the sequence "YOungs" towards the (oYerlylng)
,andstone unit. Both 'acle, exhibit I weak bedding concordant slaty cleayage
and Include thinly disseminated pressure-shadowed pyrite subhedra concentrated
In contact-marginal unes.

043148
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•GOLD FIELDS EXPLORATION PTY. LIMITED

DRILL CORE RECORD
• j...:..:HO;::L::E:....::N=Q:.:.:...:18:.:....:.17:""--1 "d:>

STATE TASMANIA

PROJECT B.L. 11176 PURPOSE

DESIGNED BY P.A. Roberts
LOGGED BY P.A. Roberts To test a subtle, combined EM/magnetics response

COMMENCED 12110/85
located at 2000E/400N on the Stonehenge Grid •• The

COMPLETED 30110185 s~~rce or the responses was modelled to be 200m

SSAY SUMMARY

lOC! SuMMARY

GENERAL COMMENTS

0.0 - 53.1m
- 197.ltm
- 211.1.
- 239.4m
- 254.2m
- 256.7m
-308. 3m

Deeply weathered calcareous sediments
Interbedded quartzites and shales, minor brecciation
?silicified, ?dolomitic quartzite and Shale, partly breciat d
Black shale, lesser quartzite, partly brecciated
?silicifled, ?dolomltic quartzite and Shale, partly brectat d
Pyrl tic breccia
Interbedded Quartzites and shales nartlv brecciat""d

INTERVAL
COMMENTS

From To

.

OCATION
NO~jHING 5359619.2
EASTlNG 359690.1
ql 2262.3-

GRI: AMG
L.EM;TH 30B.3m

··~.s.:.. + 2000m

HOLE CONDITION
SIZE

Hole SIze Deplh

HO 0.0-15.0

NO 75.0-

308.3m

SIGNIFICANT CORE LOSS INTERVALS

From t. ." Lost

0.0 51.2m 82

POOR GROUND CONDIT ION ZONES

F,am To Coftdit,on

0.0 61.7m Weathered calcareous l1tholog

including clay, cavities

66.1 191.4m I

211.2 237.3m ) Locally badly broken

256.1 214.1m ) graphitic shales

289.8 296.2m )

•

HOlE CONDITIONS AFTER COMPLETION

54m or HQ casing stuck 1n the hole b~tweD

21 and 75m. All hole lined with white nc
caslns. with slotted lengths between.Z§4

and 266m.

URVEY DATA INate'BHring trJ)ll must be ,ame as Project Grid Type'

SURVEY INTERVAL VERtiCAL HORIZONTAL sutlVEY INtERYAL VERTICAL HORIZONTAL
Cepit', Beafing "'. F.... t. Distance O.Sin.Dip R.L. e.Cos.Dip Prog.Total Depth Bearing "'. F.am To Dislance nSln,Oip R.L. D.eas.Oip Prog,ToftI~

O. ::::1 276.7° -63.2° 0.0 5.0 5.0 4.5 2251.8 2.3 2.3
• 0.::1 -276.1 0 _61.4° 5.0 30.0 25.0 22.0 2235.8 12.0 14.3
~O.~:n 213.5° -62.0° 30.0 69.5 39.5 34.9 2200.9 18.5 32.8
S9.C:Il 272.5° _61.2° 69.5 109.0 39.5 34.6 2166.3 19.0 51.8

129.C:'ll 274.5° -57.4 0 109.0 148.5 39.5 33.3 2133.0 21.3 13.1
EB. ::n 276.0° -55.3' 148.5 181.5 39.0 32.1 2100.9 22.2 95.3

2:7.em 211.0' -53.4 0 187.~o 221.0 39.5 31.1 2069.2 23.5 118.8 ......
2-7.:·m 278.5° -53.0 0 221.0 271.5 44.5 35.5 2033.1 26.8 145.6 ...
2?6.':m 280.0° -52.9° 271.5 308.3 36.8 29.4 2004.3 22.2 167.8

~.~

;'s.s:.:rn d value --'." -
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Page'HOLE NUMBER' TH 17

• GOLD FIELDS EXPLORATION PTY. LIMITED.

DRILL CORE LOG AND ASSAY DATATRI ~ HARPROJECT'ilL.... "'1:•• A BOlJR . -,....:>-
INTERVAL RECOVERY ASSAY DATA

DESCRIPTION ..~ ...... S, As 11,"OM T. m ... Nc.
o From T• c~ Ph Z"-

0.0 53.7 6•• 12 DEEP~Y WEATHERED CALCAREOUS SEDIMENTS

Probably largely ex-carbonate, now converted to clay and cav! ty J

hence ~1.3m core loss (between 19.7 and 28.7m, no core recovered
at all). Generally very badly broken. BCA's, where visible,
30_60° • Recovered lithologies 1n intersection (not necessarily
representative or gross geology):

0.0-10.7m White, v.r.g. quartz sandstone with minor siltstone
(O.~5m recovered)

lO.7-19.7m Brecciated, very pale greenish grey siltstone, .
held togethtr by a stockwork of fine quartz veins,

locally limonite ~tained (Z.35m recovered).

19.7-28.7m No core

2B.7-38.2m Yellow-brown, interbedded siltstones and ex~calcareou ".----~

shales. Latter converted to clay. Bedded /2. Om ""recovered) •

38.2-....7m Yellow-greY! brown bedded ex-calcareous siltstones.

. Limonitic, 'pOrous (O.95m recovered) •

••• 7-53.1m Siltstone to very fine grained sandstone, brown,
white. Latter is soft, sometimes pOrous (i.e.

. ex-calcareous), locally criss·cro4sed by a network

or fine quartz vein~ets <2.9m"recoveredl.

, 53.7 60.5 '.5 67 BRECCIA 0
I .....

Clasts are buff to pale green-grey v.f.g. sandstone and sllt- 12265 58.5 59.5 100 0.0:1.. ",,0., <0.01 0.01 0.1'1 ",,0""'"
<:.:,

stone. Matrix 1s quartz ~ pyrite. Becomes more pyritiC and 12266 59.5 60.5 100 0.01 <0.1 <:0.61 ,(0.01 0.01 <0.00 I~

core becomes more competent 58.5-60. sm. Above 58.5m, core
I;J<

very broken with 2.25m core loss. Brecciation becomes pro- t""

-," ._. .. ..,$_res"s.!v.!!~"1 less ~,!~e.~~e, bottom O.5m•...
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DESCRlPTlDN I sa!""'" "",...FfOfPl To m .. No ',om To

60.6 66.7 , 6. I 100 INTERBEDDED SANDSTONE AND SI~TSTONE

I

White v.f.g. sandstone and pale green-grey siltstone. Finely

interbedded. Porous, pitted down to 65.5m (l.e. lower limit or
weathering), dolomitic and carbonate veined below that point.
BeA's vary 60-85°. averaging _70 D • Badly broken first 1. 1m.

more competent below that point but broken on jolntl)· and bedding.

Minor quartz vetning.

'SharD contact at JOo to C.B. discordant to beddln2.

c.~.7 197.' 129.6 99 INTERBEDDED QUARTZITE AND SHA~

i Ouartzite Is pale grey, v.f.g., locally micaceous, shale 1s
dark grey to black, very graphiticJ finely interbedded. Minor
pyrite, partie. top Sm, syngenetic, disseminated and in blebs,

and veinlets, commonly associated with sandy beds. Very

minor quartz anG carbonate veining. Ouartz-only veins tend

to be relatively thick (2-20 em), whereas quartz-carbonate

veins are ,thinner, more irregular. Broken on graphitic bedding
planes, jOints, throughou t, lOCally badly broken. Core loss
101m. Points or interest SeAtss

66.7-7'.7. Folded, bedding partly disrupted by brecciation,

0-40°, average _200
•

7'.7-99.7. 30_60 0 , average ....45 0 • One fold overturn noted

at 86.4m. Minor microfaulting, shearing.

0
99.7-110.6. Folded, bedding partly disrupted by microfaults ~

I brecciation, quartz-carbonate veinin~ with traces 1:,;'

pyrite, galena, 0-70 0 , average -30 0
•

II-'-
11;,,1 ,

110.6-129.4m 20_40 0 , average "'300
• 1<;.V

- ... - _.
~- -.. _'K',- . ~-"," .. -' ,~, ---..--, _._._'._,

~-~'- . ----"-,,,-,.'"-,- _..- .,. ,~
_," __ w __ .._,_." ..~ • .. .- . -
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-GOLD FIELDS EXPLORATION PTY. LIMITED •

DRILL CORE LOG AND ASSAY DATATRIAL HARBOURPROJECT:"LV. _II••

INTERVAL RECOVERV ASSAV. DATA
OESCRIPT ION

I s.;::e To Iooc.~ c:... (>b Z.. 'B,',om To m ~ ',om s .. A,
129.li-lItO.Om 0-40 0

, average "'100 •

I

140.Q-158.2m 60~90o, average ~75°, minor folds including

overturns at 146.1, 149.7m; disrupted by kink

bands, minor brecciation and shearing.

158.2-167.5. 30_60°, average 45°.

167.5-168.9. 0_700 , disrupted by minor foldlnlt.

.

168.9-174.2. 40_60°, average 45°.

174.2-189.2m 0-15°, except where disrupted by minor folding,

average 5°.

189.2-189.8. White quartz vein, contacts average-20 D •

.

189.8-197.4. BCAls variable 10_700 , disrupted by minor folding,

shearing. Increasingly sheared and pyritiC

towards bottom contact.

-

Contact dlsc:oruant to bedding at 45° to <:.a.

nm ,q,.,+ 197-~ 100 0.0, "",0.1 ~o.OI 0.0.. 0.03 "0.00'
97.4 200.2 2.9 100 BRECCIATED, SILICIFIED ?CARBDNATE T2267 197.4 198.4 100 0·01 <OJ <:0·0' <o.Or 0.0). <."'"''

T2268 199.4 100 0.01 (0.1 ,.(0.0. <tt..O.OI 0.0>. <'0.00,
Pale gray-brown, hard. Pyritic and siliceous clasts Set In T2269 200.2 100 0·01- ",0.1 <0.0, 0·0, 0.01- -<0.00.
a siliceous, partly pyritic matrix. Mineralization and Shearingl

brecciation strongest near upper contact, weakening downwards.

Pervasively veined by quartz. 0
~

Petrology sample 197.6•• e,.:,
I-'"

Gradational lower contact. c;)~..,..
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rNT(RVAL RECOVERY ASSAY DATA
DESCRIPT ION I :»a;:e ~c.'" &;"om T. m ... F,om T. s.~ A. Co.. Pi> 'Z-.

200.2 211.1 , '0.9 .00 7SILICIFIEO ?OOLOMITIC QUARTZITE/SHALE

Pale grey Quartzite interbedded with thln(l-)mm) lavers of

nale greV-greenshale. Veined bv ~uartz looallv brecciated

by velns. Becomesmas:;lve more intenselY veined and weakly

oyrltlc near lower contact· traces or disseminated Dvrite

elsewhere in the intersection more intense pyrite with quartz!

carbonate vein at 208.65-208.75m. BCA's O_~5°, average 35°.
Competent core - breaks on bedding.

Petrology sample 201.5m.

Lower contact sharp, irregular at 25° to c •••

211 .1 222.6 '1.5 '00 INTENSELY VEINEO/BRECCIATEO QUARTZITE/SHALE

Grey, IlIO t tled • Mixture or pale grey quartzite, dark grey,

partlY silicifIed shale. Pervasively quartz veined and sheared

with veining predating .(i.e. crosscut by ! shearing. Locally
layered - probably shearing, at 20_40° to e••• Includes sec-

tions of pyritic black shale at 219.6-220.1m and 221.1-221.2m.
Generally competent core, except at upper and lower contacts,

where badly broken.

222.6 237.3 '4.7 '00 QUARTZ-VEINED BLACK SHALE

Laminated, graphitic, pervasively veined by White quartz,

1n places ptysmaticaily folded. Lamination locally obscured

by very strong cleavage development; in the latter case , 1'-'

remnant bedding very strongly deformed. BeA's 20_70°, cleavase

angles 0_30° to c.a. Core locally broken top 4m, otherwise IV_

competent breaks on irregular, graphitic fractures. Very ~

fine grained disseminated pyrite throughout. Includes: 7..•

225.7-226.2m Pyritic breccia, similar to 197.4-200.2rn. 72270 225.7 226.2 '00 0.01 ~().I to-OI 0.10 o.Olf. .('0.00, ,
.
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I INTERVAL RECOVERY ASSAY DATA

DESCRIPTION
I~ !Ree."FrOm To m .. F,om To'

237.3 239.4 2.1 100 BLACK SHALE BRECCIA

As above but more strongly $heared, and brecciated. loeallv

pyritic. Fragments of pale green-grey ?dolomltlc shale as
well as several veins/fragments of pale yellow-grey siliceous
breccia.

Lower contact at ... 40 11 to C.B.

239.4 254.2 15.0 100 PARTLY BRECCIATED 7SILICIFIED ?DOLOMITIC QUARTZITE/SHALE

Similar to unit at 200.2-21'.lm but more brecciated. Bedded,

pale grey siliceous beds intercalated with softer, greenish

grey ?dolomltlc shale beds. Veined by quartz and minor carbonate
thl"Oughout. BCA's vary 0-50°, averaging 3011 • Bedding becomes

lese apparent lower 5m partly because or increasing brecciation.

Core Is competent, few breaks on bedding and joints. Traces
of pyrite mineralization where brecciation most intense.
Includes:

243.1-243.8. Contorted black shale, microt.aulted. Probably
a large breccia block.

244.4-244.5. Breccia comDrIsin2 ouartzite/dolomitic shale

rrasments set 1n a matrIx or black shale.

Sharp contact at _700 •

-
.~

. .:..~
~"
~

f
..
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I INTERVAL RECOVERY ASSAY DATA

DESCRIPTION
I s.;:e ~e<.'F",.. ro m , F""" ro Sn As Cu Pb Zn B1

254.2 256.7 2.5 100 PYRITIC BRECCIA 2262 253.6 254.6 100 0.01 <0.1 <0.01 <0.01 <0.01 <0.001

1r2263 254.6 255.6 100 0.01 <0.1 0.01 0.01 0.01 <0.001

Clasts and matrix of above unit (239.4-254.2m), heavilY over- 1r2264 255.6 256.7 100 0.01 <0.1 <0.01 <0.01 <0.01 0.001

printed with disseminated pyrite mineralization, in places

becoming semi-massive. Largely silicified and quartz-veined,

lower most 20cm 1s comprised largely of black shale.

Petrolofi samcle 254.9>0.
,

.

Lower contact gradational, unit below being partly brecciated.

256.7 274.7 17.6 9B BLACK SHALE, LF.5SER QUARTZITE. PARTLY BRECCIATED ,

!
Similar to unit at 66.1-197.4m. Interbedded black to dark

grey shale and lesser pale grey quartzite. Shale is graphitic,
I commonly wIth minor syngenetIc pyrite. VeIned by quartz and

lesser carbonate throughout. Folded, locally sheared and

brecciated. BCA's vary 0_75°, average ? Core less competent

than above, several broken zones, generally in graphitic shale,

notably at 267.0-269.1m. 0.4m core loss from near lower contact.

Includes:

25B.B-259.Dm SIliceous and calcareous pyritic breccia simIlar

to 25~.2-256.7m except less pyrite.

Contact on bedding break at 50° to c.s.

27li.7 289.8 15.1 100 GREY OUARTZITE

I ,...,
: Massive to faintly bedded (could be foliation), pervasIvely .J::..

i veined by white quartz and pale yellow siderit1c carbonate. ~'':>
J ?BeA's vary 10-25°, average 15 0. Moderately broken throughout I'"""

on irregular fractures, but no tore loss. Includes: ~

~
-<I

279.3-2BO.6m Interbedded with black shale.

, ..
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DESCRIPTION

!~Ie Roc.'F,om To m , F,om To

288.1-289. 'm Interbedded with minor black shale. Badly

broken on ~raDhltlc·iolnt8. Pvritic breccia

and pug at 288.9-289.Om.

289.8 308.3 18.3 INTERBEDDED BLACK SHALE AND GREY OUARTZITE
,

99

Partly finely interbedded, with some thicker intersections

('Sm) domlnantly~grey quartzite. Black shale Is graphitic.

Veined by quartz and slderltic carbonate throughout. Variably

I ~but largely strongl~ deforffled throughout with minor brecciated

sections. Generally badly broken In zone of maximum contortion,

viz. 289.8-296.2m, more competent below the latter point.

• BCA's, points of interest:,
, 289.8-296.0.. Intensely derormed, BCA's 0_90·, averaRe?

At 295.5-295.7m, there is a quartz-carbonate

vein with minor pyrite mineralization.

I
I 296.0-298. Om BCA's 0-40·, average 20°.

298.0-300.1m No obvious DCA's, includes sheared, black shale
and massive quartzite.

300.1-300.7m Partly brecciated, quartz rrasment~ 1n a black

shale matrix, includes bedded black shale with

BCA's varying 30-850.

300.7-303.6m Predominantly quartzite, BeA's 0-90°, average

z,600? .,-,
..c:..

303.6-30'.2m Massive white quartz vein, VCA's 40° top and t;~

...80 0 bottom. '-U/

30'.2-3G6.Gm BCA's 50-80°, average ...,70°. 00

306.D-306.5m Brecciated, srma:r:e:d black shale, quartz mixture.
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I"~~ fec,~"om To m ,
No .""" To

306.5-308.3m Largely featureless quartzite, partly brecciated.

E.O.H. 30e.3m

.

.

. •

.

,

. 1<;;;1
.

I-
I ",',.I

---
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_OLD LIMIT..- FIELDS EXPLORATION PTY. HOLE No.:TH '7 d'

DRILL CORE RECORD STATE :TASHAN.J.

MAGNETIC SUSCEPTIBILITY Ix'0-6 5.1. UNITS)

Suscept.. Suscept..;. Suscept- Suscept- Suscept- Suscept- Suscept- Suacept-
Depth ibUib.V Depth ibUHy Depth ibil1ty Depth Ibll1ty Depth ibU1ty Depth 1b1l1ty Depth Ib1lity Depth 1bll1.ty

60 '20 96 130 , 3' ''40 '67 90 203 '50 239 225 275 100

4 '50 61 100 97 70 '32 180 '68 130 204 135 240 150 276 '30
62 170 9B 60 133 '40 '69 130 205 200 241 140 277 '00

8 40 63 '60 99 120 134 '40 170 90 206 270 242 160 278 100

10 40 64 "0 '00 '00 '35 50 171 110 207 130 243 180 279 110
12 0 65 420 , 01 90 136 50 '72 130 208 250 244 '60 280 70

'4 30 66 190 102 "0 137 '00 '73 40 209 200 245 170 281 50

'6 60 67 110 103 70 138 40 174 '00 210 230 246 130 282 150

'8 30 68 90 104 '70 '39 70 175 '00 2" 155 247 110 2B3 50

69 90 '05 90 '40 390 '76 190 212 40 248 100 284 60
70 110 106 40 141 '30 177 '50 2'3 0 249 150 285 40

71 120 107 50 142 '20 178 200 214 0 250 160 286 40

72 110 '08 70 143 250 '79 120 215 '0 251 250 287 90

73 240 '09 60 144 60 180 110 2'6 '0 252 200 288 230
30 60 74 70 110 120 145 '40 18' 240 217 10 253 130 289 '20

75 60 '11 50 146 70 '82 170 218 '0 254 140 290 150

76 40 112 60 147 '60 183 140 219 '0 255 500 291 100

36 .30 77 120 "3 170 148 '20 184 120 220 '0 256 2'0 292 '00
3B 80 18 110 114 30 149 150 185 '20 221 10 257 100 293 230
40 30 79 80 115 110 150 170 186 70 222 '0 258 10 294 130
44 20 80 80 116 340 15' 100 187 30 223 10 259 120 295 40

45 50 81 130 "7 120 152 60 '88 50 224 10 260 80 296 300

46 0 82 90 118 70 '53 120 '89 60 225 '0 26' 60 297 180

47 10 ·83 230 119 50 154 '20 190 200 226 1400 262 140 298 300'

48 0 84 130 120 170 155 70 191 80 227 '40 263 60 299 150

49 '0 85 50 '21 '80 '56 170 '92 40 228 '40 264 60 . 300 70
50 '0 86 '80 '22 90 157 '30 193 40 229 50 265 200 30' 50
51 80 87 20 123 170 158 80 194 90 230 60 266 150 302 60
52 70 88 50 '24 '00 '59 '40 '95 110 23' 75 267 50 303 '50
53 '30 89 '50 '25 '60 160 70 196 80 232 110 268 90 304 0 0
54 50 90 50 126 110 '61 270 '97 40 233 40 269 , '0 305 90 H:;o
55 300 91 50 127 110 '62 40 '98 480 234 '80 270 90 306 70 1:;."
56 120 92 40 '28 '00 163 100 199 290 235 110 271 '50 307 80 r-
57 0 93 190 '29 60 '64 '60 200 250 236 80 272 250 308 40 Cl'"J
58 850 94 '50 130 '00 '65 '00 20' , '0 237 25 273 '20 0
59 1100 95 50 166 80 202 '40 238 75 274 60
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HOLE No.:

Three •..,1•• of drill core 'rom DDH-TH 17 on th~ Stonehenge Grid were
received for -petrologlca' examination. Representative thin-section, were
prepared and ex~fned together wIth the respectIve offcut,. Att~hed

descriptions summarIse the microscopic dati.

$unnarY

AfI ..thr.e roc:kI Ny be classified broadly a••Itered and veJned MdJmenU,

wlt11 r.llct l'cIolO11ltlc" qUlrtzoH pelitic charletorhtles con.lstent with

Oon.h ForMt Ion.

The m.Jor .1teratlon trend, complexed by c.rbonat••qu.rt~ veining, I­

Iiderltl.~tlon of the primary carbonate component. This may b. compared with

the marginal .,semblage In the Renllon contact-Iltered dolomite .Ituatlon.
In detail, however, these rocks are mildly altered .In comparlson.wlth no real
tendency to development of pellte~metasam.tic tourm.llne. ch.r.cterlstlc

. and pervasive within mineralised dolomitic pellte/lmpure dolomite zoneS

at ltenlson.

T 87"201.5 "'

T 880/2~~.9 "'

I.T.S. 55197)
ibis sample represents .n .Itered dolomitic ~ellte, with
affinities to the brecciated end Ilmllarly a tered pellte at
197.6 ...

"Ineralogy comprlsel fine-grained quartz, fine to micro­
crystalline slderltlc carbonate, and seml-Ierleltlc white .Ie.
In variable but overall near-equant proportions, wlth accessory
proportions of carbonaceous matter and minor traces of pyrite.
Dlsharmonic.II, mlcrofolded sub- to millimetric-scale bedding
laminations reflect an Interb.ndlng of quartzose silty .nd
rtlatlvely massive shale, variably dolomitic .nd with Inter­
1~ln.tlonl of Impure carbonate sediment.

Alteration Is analogous to th.t noted In T 878, with the Inf.r.~

primary dolomite component repl.ced by slderitle carbonate •
. Sporadic discontinuous Irregular carbon.te-quartz yelnletl Qr~

Into relatively massive carbonate velnlets. Include .Inor ...tl
clots of talc, and reflect-mild Itr.ss.ffectl.

In common with T 878, the minor accessory pyrite Is flne-gral~
wUh recrystallized syngenetic characteristics•.

(T.S. 55198)
This rock Is a c~oslt. of pyritic c.rbonete-quartz vein and
altered pellte cc.ponents and. dependent on meso- to macroscale
relationships, may be Interpreted as an Intraclast Ie vein 0',
alternately•• carbonate-quartz-m.trlxed breccia.

T 878/127.6 "'

D. Cow.n. 8. Sc.

(T.S. 55196)
This rock may be cl.sslfled broadly as an .Itered pelitic breccl ••

Hlneraloglc.lly. the rock consists of fine to microcrystalline
slderltle earbon.te and similarly textured qu.rtz with subordinate
seml-serlcltlc white mica. thinly dissemInated fine-grained
pyrite .nd accessory traces of carbonaceous matter. Texturally,
It consists of random sub- to fine mil I lmetrlc-sc.le. angular
to subangular clasts of carbonate-qu.rtz-serlclte rock In a
composltlon.lly slmll.r matrIx, with both phases (I.e. cl.sts
and matrix) representing a brec~lated sediment on the bl,l, of
contorted .nd segmented relict bedding, eDhanced by the
distribution of carbonaceous metter.

The f.brlc Is consistent with an Intraformatlon.lly brecciated,
prlm.rlly finely banded dolomitic c.rbonaceous quartzose-,Ilty
pellte. Breccia texture, are, however, anhanced by an Irregular
network of quartz-siderite velnlet., gr.dlng Into rel.tlvely
..s.lve c.rbonate velnlets with spor.dlc late crosscutting
veins of medium-grained siderite. E.rller veins are mildly, and
the late Irregul.r veins Incipiently, stressed.

The .... in alteration feature Is "Ilderitluation" of the primary
dolOMite component with aSloct.ted .lld silicification. Tr.ce to
'~~~~$~~~ ~F~p~~~f~A' ~t ~.f't~ ibe.if ti t@pretent • mltdly
re~rY5t.1t'~~d sy~oen~ti~ c~~"~n\.

The vein component Is ..dl~gralned. with slderltlc carbonat.,
varying proportions of quartz. and MOre or le.s pervasively
disseminated polkllillc, sub- to euhedral pyrltohedral pyrite
(mean 300-350 ~), coneentr.ted In c.rbonate aggregates. Sub­
.lllimetric 10 centlmetrlc-seale cl.sts of .ediment ar. randa.~
disseminated thr0"'OhoUl and Includellslderltlsed" dolomitic
pellt••nd Impure cherty types, with acce"ory c.rbonlCeous
Ntter and fine to ultraflne pyrite. The pellte c~nent I,
analogous to that In T 878 and T 879. Chert clasts ar. variably
recrystallized. with varying proportions of fine siderite
representing altered accessory carbonate, presumably dolomite.

Vein-quartt Is 10c.'ly clouded with ultraflne Inclusions of
colour'ess to pale brown tourmaline (lIdravlu lI ) and Illy Include
traces of apatite. Carbonate-quartz aggregates are mildly
mlcrofT.ctuTed, with .Inor assocl.ted granu'.t'oR of the
disseminated pyrite.

D. Cowan, B. Sc.
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REPORT eMS 85/10/27

Six drill core samples from TH 16 In the Trial Harbour E.l. were received

for petrological examination. Representative thin-sections were prepared

and examined together with the respective offcuts, with carbonate stain

tests performed as warranted. Attached descriptions summarise the microscopic

data and Include Interpretative comments.

Summary

This suite consists of variably veined and altered sedimentary rocks,

Including psammitic, pelitlc'and dolomitic variants.

~ The major alteration feature comprises slderltlc carbonation, variously veln­

controlled and/or metasomatic, with semi-ubiquitously associated secondary

quartz and barite. The Fe-carbonate, where metasomatic, Is clearly dolomlte­

replaclve with broad affinities to the marginal Fe-carbonation zones at

Renison. Temporally, the bulk of alteration postdates a weak tectonic fabric,

but detail In some rocks Is obscured by subsequent stress and brecciation

effects.

Minor pre-carbonation tourmaline metasomatism is evident 'locally and enhances

a marginal contact alteration interpretation. Altered rocks appear unmlnerallsed

apart from disseminated recrystallized syngenetic pyrite.

• D. Cowan, B. Sc •



/
043165

REPORT eMS 85/10/27

Petrological Descriptions

T 872/TH 16 - 396.8 m (T.S. 54771)

•

This rock may be classified as a breccia.

Major features comprise randomly sized and variably stressed quartz and
sideritic carbonate grains and carbonate-quartz composite aggregates with
vein-type characteristics. These features are accompanied by subordinate
contorted clasts of sericitic pelite and quartzose silty to fine sandy
pelite with zones of fine-grained quartz-siderite rock, apparently
representing selectively altered impure dolomite interbeds.

The rock is cemented with fine-grained to microcrystalline carbonate films
with interspersed zones of mylonitised pelite and more or less pervasively
disseminated fine angular (granulated) quartz grains.

Fine pyrite euhedra are disseminated throughout the pelite clasts and
appear to represent a (recrystallized) syngenetic component, although locally
remobilised into secondary stringers. Traces of barite are present as
micro-inclusions in the brecciated vein-quartz(-carbonate) component.

T 873/TH 16 - 398.6 m (T.S. 54772)

•

This sample represents a veined, altered and fractured to brecciated
calcareous pellte.

The host rock exhibits a crenulated and boudinaged banded phyllitic fabric and
consists largely of fine-grained sideritic carbonate and semi-sericitic white
mica with relatively minor silt-sized quartz. Relict features are consistent
with a calcareous, slightly quartzose silty pelite, grading into an impure
limestone (or dolomite). This rock is very incipiently carbonaceous and pyritic
and exh!bits sporadic discontinuous stressed veinlets of barite and carbonate.

The vein-like mass (hand specimen) is a breccia essentially similar to that
at 396.8 m. This zone includes semi-mylonitised-clasts of pelite interspersed
with irregular patches and clasts of sideritic carbonate with subordinate
partly intergrown vein-type quartz, sporadic clasts of sideritic carbonate­
stained, cherty, microcrystalline quartz (altered dolomitic chert), silt- to
sand-sized quartz grains and sporadic patches and laths of barite intergrown
with the (brecciated) carbonate vein component. As at 396.8 m, the matrix
consists of microcrystalline carbonate with interspersed zones of mylonitised,
carbonate-stained sericitic pelite. Thinly disseminated fine pyrite appears
as "mechanical inclusions" in the breccia or, elsewhere, hosted by the
carbonated pelite and chert components.

T 874/TH 16 - 417.7 m (l.S. 54773)

This rock may be categorised as a veined and altered argillaceous orthoquartzite.

The host rock consists of a weakly bedded, moderately to well sorted framework
of fine to medium sand-sized subangular quartz grains with a semi-sericitic
white mica cement. The framework is incipiently recrystallized. The sericitic
matrix Includes a little cherty microcrystalline quartz. Detrital apatite,
zircon,.sericitic quartz grains, sericite pellets, leucoxenic semi-opaques
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and muscovite flakes are accessory clastic components.

Sericite aggregates are weakly but variably and semi-pervasively stained with
fine-grained (mean 20 p) dark green schorl. These mild metasomatic
(tourmalinisatlon) effects predate development of Irregular discontinuous
veinlets and millimetric-scale replacive aggregates of sideritic carbonate
and fine-grained quartz.

In contrast to the T 872 and T 873 samples, the veinlreplacive assemblage Is
devoid of barite and does not reflect the late stress and brecciation effects.

T 875/TH 16 - 422.8 m (T.S. 54774)

•
This rock may be classified as an altered pelite and consists of fine to
semi-sericltic white mica and microcrystalline slderltlccarbonate in varying
proportions with subordinate quartz as weakly corroded relict detrital silt­
sized grains. Quartz exhibits a banded distribution In sub- to mililmetric­
scale siltstone and silty shale units with intercalated planar to lensoid
relatively massive shale units. Siderite Is more or less pervasive, but is
concentrated In the silty units, with a bedded distribution consistent with
altered (Fe-metasomatised or "siderltised") dolomite.

This rock Includes thinly dispersed spongy siliceous pyritic lenses and
stringers, representing mildly boudlnaged diagenetic nodules and veinlets •

. Sporadic concordant to low-angle discordant, incipiently stressed slderite­
quartz veinlets appear broadly contemporaneous with a weak concordant slaty
cleavage. A late, relatively massive,hlgh-angle discordant, weakly displacive
siderite vein is essentially unstressed.

T 876/TH 16 - 441.6 m (T.S, 54775)

•
This sample represents an essentially unaltered dolomitIc psammopel ite.

The sectioned area includes a weakly bedded sandstone unit In contact with a
laminated pelite. The sandstone is quartzose (orthoquartzitic) with a
mOderately sorted framework of fine to medlum sand-sized subangular quartz
grains supplemented by minor clasts of sericitlc shale, chert and dolomitic
chert, muscovite flakes and accessory :zi·rcons, tourmal ine and leucoxenic seml­
opaques. A prominent mildly corrosive dolomite matrix includes a little
semi-sericitic white mica and minor accessory proportions of microgranular quart:z.

The pelite is similar to that at 422.8 m, but Is relatively finely laminated
with an alternation of weakly graded quartzose dolomitic siltstone and silty
to massive shale units with interspersed partings of Impure (quartzose,silty)
dolomite. Graded bedding indicates the sequence "youngs" towards the (overlying)
sandstone unit. Both facies exhibit a weak bedding concordant slaty cleavage
and include thinly disseminated pressure-shadowed pyrite subhedra concentrated
in contact-marginal zones.
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The pelite is essentially unaltered in contrast to the slderitised pellte
at 422.8 m. Sporadic discordant intersecting velnlets of ankeritic carbonate
with subordinate to minor quartz and accessory proportions of barite are
present In the sandstone. These features are unstressed.

Rare fine-scale films and Impregnations of slderltlc carbonate, essentially
restricted to the sandstone, predate, and are weakly displaced by, the slaty
cleavage.

T 877 / TH 16 - 449.7 m (T.S. 54776)

•

This rock may be classified as an Impure dolomite.

The major constituent Is fine sparry to mlcrogranular ankerltic dolomite, weakly
but more or less pervasively stained with ultraflne carbonaceous matter.
Accessory traces of fine silt-sized detrital quartz and muscovite are
present and thin partings of carbonaceous matter are dispersed throughout the
rock •

The whitish spots (hand specimen) consist of semi·fibrous microcrystalline
quartz and represent boudlnaged and segmented diagenetic velnlets. These

,features are displaced by a weak tectonic cleavage, enhanced by slip planes
aligned with the carbonaceous partings.

General features are consistent with a dolomitlsed impure limestone. In contrast
wi'th the associated samples, this rock is devoid of alteration features apart
from the shearing effects.

D. Cowan. B. Sc.
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Three samples Qf drill CQre frQm DDH-TH 17 Qn the StQnehenge Grid were

received fQr petrQ1Qgicai examlnatlQn. Representative thin-sectlQns were

prepared and examined tQgether with the respective Qffcuts. Attached

descrlptiQnssummarise the mlcrQscQplc data.

Summary

All three rQcks may be classified brQadly as altered and veined sediments,

with reI jct "dolomitic" quartzose pel itlc characteristics consistent with

Oonah Formation.

The majQr alteratiQn trend, complexed by carbonate-quartz veining., h

l~ siderjtisation of the primary carbonate component. This may be compared w·lth

the marginal assemblage in the Renison contact-altered dolomite situation.

In detail, however, these rocks are mildly altered In CQmparlson,wlth no real

tendency to develQpment of peljte-'metasomatictourmallne, characteristic

and pervasive within mineralised dolomltl¢ pellte/lmpure dolomite zones

at RenisQn.

D. Cowan, B. Sc.

,
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T 878/197.6 m

T 8791201.5 m
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Petrological Descriptions

(T.S. 55196)
This rock may be classifIed broadly as an altered pelitic breccia.

Mineralogically, the rock consists of fine to microcrystalline
sideritic carbonate and similarly textured quartz with subordinate
semi-sericitic white mica, thinly disseminated fine-grained
pyrite and accessory traces of carbonaceous matter. Texturally,
it consists of random sub- to fine millimetric-scale, angular
to subangular clasts of carbonate-quartz-serlcite rock in a
compositionally similar matrix, with both phases (i.e. clasts
and matrix) representing a brecciated sediment on the basis of
contorted and segmented relict bedding, eohanced by the
distribution of carbonaceous Matter.

The fabric is consistent with an lntraformationally brecciated,
primarily finely banded dolomitic carbonaceous quartzose-silty
pelite. Breccia textures are, however, enhanced by an Irregular
network of quartz-siderite velnlets, grading Into relatively
massive carbonate velnlets with sporadic I.ate crosscutting
veins of medium-grained siderite. Earlier Veins are mildly, and
the late irregular veins incipiently, stressed.

The main alteration feat.ure 15 "slderltltsatlon" of the primary
dolomi te component with' as.soc.lated mi Id 51 IIclf Icat Ion. Trace to
accessory proport ion,S of pyrite appear to represent a mi Idly
recrystallized syngenetic component.

{T.S. 55197)
This sample represents an altered dolomitic pellte, with
affinities to the brecciated and similarly altered pellte at
197.6 m.

Hlneralogy comprises fine-graIned quartz, fine to mlcro­
crystall ine siderltlccarbonate, and semi-sericitic white lIIica
In variab Ie but overa IInear.equant proport ions, wi th accessory
proportions of carbonaceous matter and minor traces of pyrite.
Disharmonically microfolded sub- to millimetric-scale bedding
laminations reflect anlnterbanding of quartzose sHtyand
relatively massive shale,. variably dolomitic llndwlth lnter­
laminations of impure carbonate sediment.

Alteration Is 'analogous to that noted In T 878, with the Inferred
'primary dolomite component replaced by sideritlc carbonate.
Sporadic discontinuous irregular carbonate-quartzveinlets grade
into relatively massive carbonate veinlets, include minor small
clots of talc,and reflect mild stress effects.
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'.

T 880/254.9 m

.'

In common with T 878, the minor accessory pyrite Is fine-grained
with recrystallized syngenetic characteristics.

(T.S. 55198),.,
This rock Is a composite" of.'jlyrltlc carbonate-guartz vein and
altered pellte components,4nd,.dependenton meso- to macroscale
relationships, may be Interpreted as an intraclastlc vein or,
alternately, acarbonate~quartz-matrixedbreccia.

The vein component h:~c1lllm-gralned. with slderltlc carbonate,
varying proportions of,guartz,:andmore or less pervasively
disseminated poikllitlci' sub- to euhedral pyrltohedral pyrite
(mean 300-350 ~), concentrated In carbonate aggregates. Sub­
millimetric to centlmetrlc-scale clasts of sediment are randomly
disseminated throughout and Inc1ude"slderltlsed" dolomitic'
pel ite and impure chettytypes,wlth accessory carbonaceous
matter and fine to ultraflne.pyr'lte. The pel1t'ecomponent I's
analogous to that In f878 andT 879. Chert ciluts arellarlab.!y
recrystallized, with varying proportions of Hneslderlte
representing altered accessory carbonate, presumably dolomite.

Vein-quartz Is locally.doude.d with uhraflne inclusions of
colourless to pale brown tourmaline ("dravitetl ) and may Include
traces of apat Ite •. Carbonate..qu8Ttz aggregates are mildly
mlcrofractured, with minor associated granulation of the
disseminated pyrite.

D. Cowan, B. Sc •
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