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Exploration Licénf:e 9/66, Tyn'dall_ Area, Western Tas_mania',. comprises four separate
. blocks, design'ated Parts [ to IV on the EL schedule, which cover parts of the Cambrian
Mt. Read Volc:amcs north and south of Queenstown.' ‘A major program of exploration
was carried out over Parts 1, 1I and Il during 1986-37 to complete testing of remaining
targets prior to the EL relmquishment ‘date on 5th August, 1987, This report does

' nat include any of the work carrled out over the Henty Prospect in Part 1 of the . '

EL, durmg the penod which is covered in a separate report. -’

Thg results from the 1986-87 program were quite disappomtmg, no SAgmﬁcant mlnerahzatmn
worthy of further lnvestlgatlon was . discovered. Four separate prospect areas were
.expﬁored as fol!ows- '

1.4 "WHITE SPUR One’ dril hole’ (WSPB) was comp!eted at 360.3m to test for Rosebery-

style volcanogemc massive s&lphldes in th:s favourable block, but with negative L,

"

e

results. Down-hole EM survey' =::xlsc> failed to indicate potennal economic mmerahzatxon B
' at depth ' ' ' '

BASIN LAKE' The three mst prormsmg untested geophy51cal targets over the

tmmw et e

large belt of altered and suiph:c voicanics here were investigated for massive

sulphlde mmerahzat:on. Thﬁ work included geologtcal mapping, petrophysical
*testmg, dnlimg two holes (TYWQ and TYNS5) for a total of 623.Im and down-hole -

%EM surveying.  This effort produced quite dlscouraglng results and- no further'
'**exploranon is recommended. '

3. WEST SE.DGWICK. A moderately[weak EM anomaly was tested at 21g Zag Hill
by a hehcopter-supported drill. hole (WS4, 229.8m). The target was high grade
“Mt Lyell-style Cu-Ag—Au mmemllzatmn or massive sulphides, however no indications

of the occurrence of such ore boﬁles were found in this area.

'W':_UKES PROPRIETARY: A fj,ith drill hole (IP4) was completed at 225.5m to
4!351: the remaining potential far ecmomlc mineralization at this Cu-Au prospect.
The mmerahzed zohe was mtersected as expected, with moderate copper grades,
fbut the gold content was very low viz 7m (down-hole) at 0.55% Cu and only 0.08g/t
*d\u It now appears that this prospect is much too restricted in size to be of
conomic interest.

The §986-87 program cost $ 178,480 (tg the end of May, 1987) to complete.
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i. INTRODUCTION

The Tyndall Licenc.e', E.L.9/66, covers an area of 124 km? in four separate
blocks, designated Parts | to IV, which lie between Mt. Read near Rosebery

in the north and Mt. Darwin, east of Macquarie Harbour in the south

- (see Figure 1). = This report details the results of the exploration carried

out during 1986-87 on all of those parts of the E.L. apart from work on
the Henty Prospect. Exploration over the Henty area is reported separately
{(see Cartwright, 1987). '

EL9/66 covers parts of the Cambrian Mt. Read Volcanic belt in Western

Tasmania which is host to the major volcanogenic massive sulphide deposits

- of Rosebery, Hercules, Que River and Hellyer as well as the large copper

or_,é ‘bodies in the Mt. Lyell Field. Systematic and sustained exploration
has been carried out every year since the licence was granted 21 years
ag‘t_j'_ in 1966. This work has been largely directed towards the discovery

of economic volcanogenic - massive sulphides, Mt. Lyell-style copper ore

bodies 'ahd, especially during the last _' five years,' gold mineralization.
This exploration has ' involved extehsive' airborne geophysical surveys and
Cd;hprehensive and intense geological, geochemical and ground geophysical
surveys leading to the corr.\plet.ion of 107 diamond drill holes for a total
of approximately 32,500m (to the end of May, 1987). '

During 1986-87 the exploration effort was directed towards the final evaluation
of remaining prospect areas - within the E.L. prior to relinquis'hment on
5th.August, 1987. This work was essentially diamond drill testing of massive
sulphide or Cu-Au targets at White Spur, Basin Lake, West Sedgwick and
Jukes Proprietary with some accompanying down-hole geophysical surveys.
A total of 4 diamond drill holes were completed for 1439m (excluding
Henty) during 1986-87. This‘program cost $178,480 (to 3lst May, 1987)
and brings the total expenditure of the EL since 1966 up to approximately

$6$ million (see Appendix A).

913007
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2.

2. LAND TENURE

'EL9/66 Tasmania was granted to Renison Limited in 1966. Over the next
ten years a further three licences were granted to the Mt. Lyell Mining and
Railway Company in the general Queenstown area, namelj EL's 10/69, 41/7])
and 21_{76. These were all -amalgﬁmated into the one licencé, EL9/66, in
1978. " In 1983 the licence area was reduced from 637 km? to 446 km?. Then
in Augu'st 1984 the EL was further reduced to four separate blocks totalling
124 km‘_ Ain aréa in compliance with the Mines Department regulations governing
exploration licences (see Figure . . '

Gold Fie_lds Exploration Pty. .Limited, a div_ision-of Renison Goldfields Consolidated,
has carried out the work on the EL since 1982. In 1976 a Joint Venture Agreement
was signed with Getty Oil De.velopmeﬁt Co. Ltd. over EL9/66. In 1985 Getty -
‘sold  their interest to Little Rivef Goldfields NL. Little River Goldfields
did not contribute to the 1985-86 exploration expenditure but resumed payments
for . the 1986-87 program.  Current equity in EL9/66 is RGC 64.7%; Little
River 35.3%. ' o ' ' '

Under the present EL -ténure_ cohditions, the licence must be relinqu'ished
by 5th August, 1987. '
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3. WHITE SPUR

3.1 INTRODUCTION

The White Spur area forms the south-western part of block I of EL9/66
~ adjacent to the Henty Prospect. This area is the only portion of
'th_e licence which lies within Mt. Read Volcanics to the north and
~west of the H_enty' Fault Zone. Corbett (1986) considers that the
- Henty Fault is a major dividing structure within the volcanic belt
: and that the. volcanics on either side of this fundamental feature
‘are not directly related. In this context White Spur is situated within
_"g:that belt of the volcanics which host. the Hercules, Rosebery, Que
‘River and Hellyer deposits. |

:Prgvious exploration over the White Spur Iar_ea has been directed specifically

. towards the discovery of similar_vdlcanogenic_hassivé sulphide mineralization.
- A detailed account of this work is given by FitzGerald (1984 and
- 1985). Briefly, geological mapping has outlined favourable potential
. ) o host rocks, namely abundant _laminated tuffaceous shales and siltstones
- .overlain by felsiC pyroclastics similar to the Sequence _at' Rose‘.bery
" {see Figure 3).  Weak to moderate hydrothermal alteration of this
' ISequence has. been identified along with some encouraging but scattered
'Pb/Zn geochemical anomalies.  Prior to this season only one drill
- hole had been compléted within this belt of rocks, which extend over
| more than lkm along strike to the EL boundary. Hole WSP1, drilled
in 1979 to test a moderate IP anomély, encountéred.a_ weakly mineralized
epiclastic and pyrocilastic séquence (best assays: 2m at 0.76% Zn,
© 0.05% Pb and 2m at 0.63% Zn, 0.13% Pb). A histogram plot of the
“zinc number [lOOZn/(Zr_HPb)] from WSPl assays is quite similar to

2 ‘the plot for Rosebery (see Appendix B). Work by Large and Huston
- (1986) would indicate that the weak mineralization in WSPl could
be interpreted as volcanogenic in origin. |
_ ‘Subsequent airborne EM (DIGHEM) and - detailed ground EM (UTEM)
.- ' ~.surveys in 1983 and 1985 respectively failed to locate any significant

conductors which could be related to massive sulphides.
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Despite the gene;ally' negative results from the exploration to date

it was felt that a sufficient strike extént of favourable stratigraphy

existed to host an economic massive su.lphide' orebody at depth (below

" the range of the geophysics) and which warranted an additional drill

test.

3.2

WORK COMPLETED 1986-87

*3.2.1 DHEM WSPI

It -wés decided . to cafry out a' down-hole E'N‘I .sur.vey of hole
_WS_PI, drilled in 1979, to assist with the possible siting of
‘a proposed hole to be drilled during this season. It was necessary
to i'e—open this hole, which was blocked near the collar,' using
a Longyear 38 rig durzng October, 1986. PVC pipe was inserted
to the end of the hole (382m). Solo Geophysics carried out
the down-hole SIROTEM survey utilising a single transmitting
loop- 350m by lOOm positioned over the hole (see Figure 6
in Appendix C). The loop was ofie_ntated to energiz'e. any along
strike mineralization.  Unfortunately the receiver probe could
not . pehetraie deeper than 280m down-hole for reasons which

. are not immediately apparent.

Dr. 1.R. Bishop of Mitre Geophysics interpreted the results
from this . éurVey. A detailed discussion along with the survey
plots ‘are mcluded in his report in Appendix C. Only two features
_worthy of note were recorded by the survey: one, a broad
low in early times between 140m and 180m, centred on a strong
' single point low at 150m down-hole, is coincident with the
best (minor) Pb and Zn mineralization in the core and is interpreted
as .a small and very local off-hole occurrence of sulphides;
the other a weak single point high recorded at- 100m is indicative
of a very local in-hole conduétor, however the absence of
any - prominent mineralization in the core and any down-hole
IP response (from a 1979 survey) suggest that this may be

due to mstrument noise.
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3.2.2 Drilling W5P3

 The down-hole EM survey on hole WSPl_ did not indicate that

any significant off-hole conductors exist in the vicinity of
this hole, particularly to the south, and so it was decided to
site the proposed hole, wSP3, roughly mid .way: along strike
to the north between WSP1 and the EL boundary.

‘Hole” WSP3 was drilled .using a Longyear 38 rig by East Coast

Dr'illing during October, 1986 and using existing logging tracks

for access.. The hole was designed to test for massive sulphide

mineralization  within the possible equivalent Rosebery Host

Horizon sequence by traversing as much of this 'sequence as
_possible. at a depth below the expected range of the UTEM

survey viz >150m. In the event the hole flattened quite seriously
and was completed at 360.3m with the end of hole approximately
140m below the surface. Details of drill hole WSPB, including
a detailed geological log and assay resu]ts, ‘are included in

Appendlx D and the location of the hole is shown on the geologncal

_mterpretatxon map (Flgure 3)

The results from the drill hole are disappointing; no significémt
mineralization was encountered. The hole intersected a weakly

altered epiclastic sequence . of predominantly grey tuffaceous

O

<

siltstone, similar to Rosebery host lithologies, from 0.0- 214.5m,

which carries ~only minor pyrrhotite-pyrite mineralization with

a trace of galena-sphalerite in some units. The remainder

~ of the hole intersected a bimodal volcanic sequence of felsic

pyroclastics and  basaltic intrusives which is similar to the

hanging wall sequence at the Henty Prospect, 1.5 km to the

east, and is similarly unmineralized. Limited sampling of the
patchy sulphide mineralization was carried out but no significant
assays were obtained IV(I'maximum “values ; 90ppm Cu, 580ppm
Pb, 2400ppm Zn, lppm Ag and no gold above 0.01g/t).
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3.2.3 DHEM WSP3

Upon completion ~of the drilling of hole WSP3, PVC pipe was
inserted, with some difficulty, to the end of the hole. Solo

‘ Geophysics carried out a down-hole SIROTEM survey using
a. single transmitting loop 100m by 100m positioned behind
the collar of the hole (see Figure 6 in Appendix C).. The unexpected
flattening of the drill-hole meant that the down-hole survey
was vital in helping to assess the remaining potential for massive
sulphide mineralization at White Spur. On ‘this occasion Solo
were able to read to the end of the holé(m.‘l‘he results from
this survey, along with a detailed discussion by Dr. J.R. Bishop,
are included in Appendix C.

Apart from the large amplitude response due to stuck NQ casing
betwéen 24m and 33m only one other prominent feature was
recorded by the surw_ey.: This is a single strong negative reading
at the bottom of the .‘_h_ole'. Repeated checks indicate that this
response is not _likely to ‘be due to instrument malfunction.
This result COu_ld be.r__intelfpreted as a conductor just off-hole,
_hoWever -ther'geo‘lo'gy from the drill core is quite unfavourable
for the .occurren&e of massive sulphides being a very uniform
sequence of _weakly .alt'ered énd unmineralized felsic pyroclastics
- and basaltic intrusives.  Bishop suggests that the only other
explanation is that the source is a piece of metal or wire at
the end of the hole, however “the close édntrol of both the
drilling and the down-hole. work makes this  equally unlikely.

This unusual response remains unexplained.

3.3 CONCLUSIONS

Geological interpretation indicates that the White Spur area has favourable
- lithologies for the occurfence of a Rosebery—style volcanogenic massive
sulphide deposit. = However, this somewhat restricted prospect area
~ has now been intensely eﬁplot_’ed' since 1976 including detailed geological
- mapping and sar'npl.in_g, gradient array and dipole-dipole IP, magnetics,
airborne EM,_ UTEM,._s'oil'.' and rock geochemistry, “two diamond . drill
“holes (total 742m) and down-hole geophysics -and no - significant base
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or precious metal mineratization has. been d_iscove.red. Any remaining potential

. within the White Spur block is now seriously down-graded by these negative

results and no further exploration is warranted.
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4. BASIN LAKE

4.1

INTRODUCTION

‘The Basin Lake area forms part of a linear belt of andesitic volcanics
‘which eitend_ over 9%m from north of Howards Anomaly to Basin
~ Lake in the north-eastern part - of block HI of the EL (see Figure
2). = Previous exploration here, including IP, magnetics, ground EM,

‘soil geochemistry and 1l diamond drill holes has outlined an extensive

- zone of hydrothermal alteration and sulphide mineralization mostly

.._'beneath glacial moraine (see Figure 4) A detailed account of this

work is given by FitzGerald (in Purvis et al 1983) and FitzGerald

“and Cartwright (1986).

-Geological interpretation of this zor_te,' based _rnainly on drill core.

. 'daté; indicates that the setting is favourable for- the occurrence of

o
o

_z-in economic massive sulphide body. However, the widely spaced -

drlllmg to date has not intersected sagmﬂcant base metal mineralization.

During 1985-86 an extensive UTEM survey was carried out over this
pfospectlve horizon and numerous ~anomalous zones were identified.

A comprehenswe compxlatlon of all the previous exploration data,

'. _espec1ally from the IP- surveys, enabled many of the TEM anomalies

4.2

to be correlated with known sources esp_ec:ally_ black shale units (see
FitzGerald & Cartwright, 1986). However several geophysical (IP
and EM) anomalies remained untested and, because of encouraging

geochemical ‘values and/or inferred favourable  host lithologies it

‘was recommended that these be invéstigated further, including diamond

drill-testif_tg, during the last year of tenure for the EL.

WORK COMPLETED 1986-87

4.2.1 Mapgiingl Petrophysics -

Limited field inveétigati_ons ‘were carried out at the beginning
of the 1'986-_87' season in the Basin Lake area. This work was
planned to check all' aVailable ge'ological outcrops in the vicinity
of the three most encouragmg mtested massive sulphide
targets descrabed in Table 4.1. '

01
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Location*

Line 16N, 250mE

Line 14.5N, 585mE

Line 12N, 1000mE to
10.5N, 1100mE

Table 4.1

‘

UNTESTED MASSIVE SULPHIDE TARGETS

PRIOR TO 1986-87 - BASIN'LAKE_'AREA

Geophysical Features

L

2

-l.

2.

Strong dipolé-dip.ole IP anomaly
not tested by hole TYN3

Weak UTEM response

Good UTEM anomaly

Relative 1P resistivity low
No significant IP chargeability

response

Strong gradient' array IP

- chargeability anomaly

Moderately high IP resistivity

No EM survey coverage

Interpreted Geology -

Pyritic volcaniclastics,

~ adjacent to black shales
" intersected in TYN3

Glacial cover of unknown

‘thickness over inferred

sulphidic volcaniclastics _

Hematite-carbonate*pyrite

altered epiclastics
adjacent to Tyndall Group
tuffs. '

* Note: All anomalies occur on the eastern side of East Tyndall Grid

_6?‘
‘P
Geochemical Results
Up to 4000ppm Pb
from outcrops 300m along
strike to the south
Up to 4000ppm Pb from _ ©

outcrops 170m west of
{below?) the zone

Up to 500ppm Pb and
630ppm Cu in soils above

the zone

9T0CT6
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Scattered outcrops of massive quartz-phyric lavas and volcaniclastics
and 'prominently hematitic and calcareous intermediate volcaniclastics
could be readily correlated with the Tyndall Group and the

"Oxide Facies" units respectively in the vicinity of line 16N

(East  Tyndall Grid) east of 250mE and substantially confirmed

the geological interpretation (Figure 4). However, the bedrock

overlying both the weak UTEM response and the strong dipole-dipole

1P anomaly at 250mE is completely obscured by button grass

and glacial moraine. Similarly, the good UTEM anomaly on

line 14,5N, 585mE is under!ain by an extensive area of glacial

moraine of unknown thickness. Recent test pitting by the

"HEC in this vicinity, as part of their Hénty-Anthony Project

-investigations, showed that the glacial deposi_té are more

than 8m thick and are composed of siliceous sands as well as

unconsolidated Owen Conglornerate cobbles and boulders:

The third potential massive sulphidé target is a zone of anomalous
chargeability between lines 10.5N, 1100mE and 12N, 1000mE.
This area | was not covered by the 1985 UTEM survey because
of interference from the overhead transmission line. The
_previoué geological interpretation over this area: Suggested
that it inay be élong strike from the infetred "Sulphide Facies"
horizon at the above two targets. However, a brief geological
reconnaissance ‘over this zone r_eveal_ed that the few, scattered
cutcrops '_are all weakly altered felsiq lavas which are readily
correlated with the Tyndall Group as shown in Figure 4. Apart
from .proba.l'ble_ deuteric chlofite-epidot_e alteration the only’
feature worthy of note was the presence of strong, possibly
magrriatic_: dissemina_fed magnetite. Three samples of this material
were collected for petrophysical tests to see if this magnetite
could be the source of _thé chargeability anomaly. (See Figure
I in Appendix C for location). | o
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The results (see Table 1 in Appendix C), however, could not
account for the readings in the field and this anomaly remains
unekplained. | '

. .22 Drilling: TYN& and TYNS

Two geophysical énomalies were proposed for diamond  drill
testing in the Basin Lake area during 1986-87. Both targets -
lie within an inferred sulphidic voiéan_iclaStic sequence and
both are o_bscured by a cover of glaciél- moraine estimated
to be between 5 and 20m thick. A 'total of 623.1m of diamond
drilling _(hol'es_ TYNY & 5)- was completed between July -and
September, 1986 by East Coast Drilling utilizing a Longyear
38 'rig.: Some limited bulldozing 'lwas;. required to access the
TYN3 site 250m off an existing‘ 4WD track. This new access .
was rehabilitated using an excavator at the completion of
the program in Noﬁembef, 198s. |

Deta?!s'__ of the two holes, including combiete geological logs
are included in Appendix D and the locations ‘are shown on
Figure &, Unfortuﬁateiy ‘neither hole intersected significan't
sulphidic miﬁeralizétion and it appears that the hematite-carbonate
- rich .vol'c'aniclastics and marls of the "Oxide Facies" extend
further west beneath the glacial m‘ot‘aiﬁe than previously inferred.
The révised geological interpretation is shown in Figure & and
the results from each hole are discussed below.

Dritl hole TYNS was designed to test for massive sulphides
‘with ‘a moderately shallow . UTEM anomaly'.'on line 14.5N
'_ai_ 585mE_ adjacent to anomaloys. Ag-Pb¥Zn_ geochemistry.
'-The. hole intersected a thicker than expected layer of
waterlogged, ‘gl'ac'ially derived sands and grits (27m true
thickness at the drill collar) before passing into a sequence
of chlorite-magnetite rich andesitic lavas and hematite-carbonate
altered epiclastics including marls.  The hole ended in
this intermediate volcanic 'sequé;ice without encountering
any - sulphide 'mineralization. ~The source of the UTEM

913018
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anomaly is almost certainly a conductive horizon within
‘a deep glacially filled trough overlying bedrock {see section
4.2.3). |

Drill hole TYN5 was similarly designed to test for massive
sulphides associated with a dipoie-dipole IP anomaly on
line 16N at 250mE. The anomaly occurs 120m east of
an adjacent IP anomaly tested by hole TYN3 in 1975 and
~found to be due to pyritic black shales within an altered,
sulphidic andesitic .sequence. Hole TYN5 intersected a
séquence of hematite-carbonate altered epiclastics, including

~marls, and chlorite-magnetitetepidote - altered andesitic
lavas and breccias similar to that in TYN4. Despite being

pushed on to cross the complete sequence between holes
TYN3 and TYN5 (the holes were drilled towards each
other), no graphitic black shale | units were intersected
and only Very minor disseminated pyrite was encountered |
in the basal 90m of TYN5. (See Figure 5) '

. Detailed logging of these drill holes has led to the following
geological interpretation of this part of the Basin Lake area.
It appears that the Ilithological sequence here is rather high
within the Mt. Read Volcanic stratigraphy and it is quite likely
that the prominent hematite altered intermediate cdmposition
rvolc_ahio‘::s conform_ably underlie similarly altered felsic volcanics
- which are correlated with the Tyndall Group. Genetically,
the sequence appears to be derived from andesitic lavas, which
were deuter_i(;ally: altered by chiorite and epidote, and which
flowed into a shallow marine environment containing marls
and limestones. Phreatic brecciation, "especially of lava flow
margins occurred with the developrhent of carbonate-hematite
cement. It is probable that much of the magmatic magnetite
within ' the lavas. was also oxidized t_o' hematite at this time. ;
There is little 'evidence_ that deposition' of hydrothermal sulphides
occurred in this part of the sequence. Later, j)rob_abiy during .
regional meltamor'phism,' ch!érité,’ epidoté, carbonate and hematite

was remobilized to form cross-cutting veins.  This lower green
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schist facies metamorphism may have included minor potassic
alteration as well.

~ 4.2.3 Down-hole EM; TYNS, TYN3 and BL4

Upon completion of drilling both holes TYN4 and TYN5 were
lined with PVC pipe in preparation for down-hole geophysics.
Solo Geophysics carried out down-hole EM surveys on three
holes in the Basin Lake area during September 1986 using SIROTEM
equipment. A single transmitting loop was used for each hole
and in each case this was positioned behind the collar of the
drill hole. .The loop locations are shown on Figure 1 in Appendix
C. The adjacent high tension power lines did not appear to
interfere significantly w;th the quality of the results obtained.
Detalled plots of these surveys and a comprehensive discussion
of this work by consultant geophysmlst Dr. J.R. Bishop, Mitre
Geophy31cs, is presented in Appendnx C.

Unfortunately the results from this _down—hole geophysics were
quite disappointing and there is now little encouragement for
the . occurrence of economic massive sulphide mineralization

in the vicinity of these holes.

The results from TYN& were rather noisy, probably due to
p_rokimi-ty of the adjacent power line.  However, Bishop is
. quite confident that no . discrete -_:conductors were defined.
He noted that the migration of the positive to negative'cross_-over
in the profile (see Figure 2 in Appendix C) is consistent with
a conductive overburden. It is probable that the source of
the UTEM anomaly is water-saturated unconsolidated glacially
derived sands and gravels which are at least 30m thick and
may {fill péft of an elongated trough along the axis of the
andmaiy Bishop goes on to 5uggést that large fixed transmitting
loop TEM surveys, such as UTEM, are particularly susceptible
to rec_ordmg spurious "anomalles" such as weakly conductive
formational contacts e.g. the base of water-logged unconsolidated
_glaéial ) deposits.- He ' recommends that smaller loop moving
TEM methods should be used to check any of these anomalies,
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The results from TYN3 are rather mote enigmatic. This hole
was first recommended by Bishop in 1982 who interpreted
that the dipole-dipole 1P survey -on line 16N had defined two
separate rsources (see Figure 3 in Appendix C). Bishop has
a detailed discussion of the results of these earlier surveys
in 'Appéndix C. The western of these anomalies was tested
by TYN3 in 1975 and was clearly explained by pyritic black
shales; ‘however, no 'irhmediate. source for the eastern, and
better (Bishop, this report) anomaly was intersected by TYNS5.
The down-hole EM survey in fact defined a clear off-hole anomaly
at the bottom of the hole. The form of the profile (see Figures
4a and 4b in Appendix C) suggests that the source is in fact
adjacent  to the hole énd is probably due to the .e'xpected black
shales intersected in TYN3. If this is the case then it is likely
‘that some structural complications, _such. as fault off-sets have
occurred. . The strong responsé near the top of the hole is
due to the stuck NQ casing between 14.3 and_ 26.3m.

Apart from these distinct responses the DHEM leg for TYN5
also shows a series of depressions in early time channels at
170m, 230m and 290m. Bishop believes that theSé are r_eal
and related’ tb_' weak off-hole conductors. . The response at
170m corresponds _closely with the weak' UTEM anomaly on
line 16N, 325mE and could be related to a minor fault which
carries trace chalcopyrite in the core. The location of the
response. at 230m s close to the interpreted: source of the
.eastern "IP anomaly , however, Bishop suggests that only a
small, depth limited body, possibly to ‘the north of the hole,
is indicated. Computer modetling would be required to confirm
this hypothesis. Nevertheless it is quite clear that no significant
off-hole conductors indicative of potentially economic sized
massive sulphide mineralization have been . detected by the

down-hole survey.

While the down-hole EM gear was available a survéy was attempted
on hole’ BL4 which was drilled in 1981 and intersected 16m
of massive and sénti-fnassive pyrite mineralization-. .Unfortunately
the hole was blocked at 62m depth, within the massive - sulphide

zone. Consequently no meaningful in‘térpretation of the results
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and possible. extensions to the massive sulphide body could
be made. Bishop also carried out some petrophysical measurements
on samples of the massive sulphide and the black shale units
intersected by BL4. The results, which are shown in Table
1 in Appendix C, indicate that the massive pyrite is reasonably
chargeable and moderately conductive' whereas the shales are
quite resistive.  This is in marked contrast to the numerous
IP and TEM surveys which have been carried out along the
surface trace of the drill hole (see FitzGerald, 1986). Both
methods responded’ well to the black shales but failed to record
any resistivity response over the massive pyrite. The last
readings on the down-hole EM profile (Figure 5 in Appendix
C) suggest that the massive suiphide_s ; ére’ résponding to the

. DHEM survey, however it would be necessary to reposition
a drill rig ‘over the hole to re-open it and permit a complete
sui'\'.rey in- order to determine the a!oh_g strike ~extent of this
body. ' ' '

. 4.3 CONCLUSIONS -

A total of 13 diamond drill holes, ihcluding t_\#o Pickands- Math_er

holes and the Mines Department Leech Hill hole, have now been completed

for 4140m over the Basin Lake area and dnly minor base metal sulphide

mineralization has been discovered. In addition, a further 8 drill

_ holes have been completed for. 2072m in the strike extension of this

‘volcanic belt over the adjacent Howards Anomaly area with similar

discouraging results. The area has been' inter\sively'éxpiored by ground
geophysical ' surveys which date back to . the late 1950's (Rio Tinto
and Pinkands Mather as well as Mt. Lyell) and all the major anomalies

~ have been tested, either by costeaning or diamond drilling.  Whiist

it is acknowledged that large parts of the area are obscured by glaéial
moraine and alluvium and that much of the diamond drilling is quite
widely spaced, the general paucity of base metal mineralization within
this large h'ydro_th'ermaﬂy aitered sulphidic belt is discouraging. Apart

~ from costly ‘=-str_atigr3phic_dril!ing of this belt it is difficult to identify

further targets that warrant additional investigation in the area.
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5. WEST SEDGWICK

5.1 INTRODUCTION

The West Sedgwick area lies to the north and northwe_:%t of the Mt. Lyell

Minihg Field within the Mt. Read Volcanics (see _Figure 2). Considerable

prospecting at the turn of the century and more recent exploration

_over this area in search for extensions to the Lyell mineralization,

particul_a'rly along the inferred Great Lyell 'F_au!t, have yielded little

direct encouragement. - However, a moderately weak EM anomaly

- was outlined by Rio. Tinto Exploration in 1958 and confirmed by a

SIROTEM survey carried out last year (see Figure 7).

Th;s feature occurs over a .potentially very intéresting ‘structural
" and stratigraphic area of .volcanic_s, namely within inferred altered
.v_olcanics of the central_sequehce at _the'_ intersectidh of the northérn
'ééntinuatim- of the Great Lyell Fault and a major WNW trending
_s_trﬁct_ur'é, the Sedgwick Fault. Recent detailed geological investigations
~over the main Mt. Lyell area show that this setting is favourable

for the occurrence of high grade Cu-Ag mineralization. The widespread

occurrence of hydrothermally altered fine grained epiclastic units

exposed through windows in the extensive cover of scree and glacial

" moraine further north, possibly along strike (see Figure 6) also indicate

" potential for the occurrence of massive sulphide bodies in this area.

GeophySi_cal :interpretation' of the main EM anomaly suggested a relétively

_shallow. source which could be due to sulphidic mineralization (Staltari

in FitzGerald and Cartwright, 1986). Since the area is completely

* covered by Owen Conglomerate scree and talus a short diamond drill

hole was proposed as the most effective test of this anomaly. A
comprehensive -~ discussion of the geology over the West Sedgwick

area is given by FitzGerald in Purvis et al (1983) and a detailed account

~ of all the previous exploration here is presented in FitzGerald and
- Cartwright (1986).
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5.2 WORK COMPLETED 1986-87

52,1 Drilling WS4

.

- DDH. WS4 was drilled to a fina! depth of 229.8m using heiicopter

support during January, 1987. The hole was ‘designed to test

for massive sulphide or high gradg CutAgtAu mineralization

associated with an EM anomaly l-OOm"'-.‘beneath 381,400E, 7,000N

(Comstock Grid) adjacent to the  inferred Sedgwick Fault.

The hole is located on Zig Zag Hill just north of the Mt. Lyell

‘Mining Lease (see Figure 6). It should be noted that the position

of the drill hole is accurately shown with respect to the AMG

co-ordinates on the geophysiéal anomaly plan (Figure 7). However,
due to significant errors - in the positioning of the non-slope
corrected .cut grids the position of the EM anomalies, which
are -ti_ed',to these lines, is incorrect. In fact hoie.WSl\t was
collared 85m (horizontally) from the SIRO‘[_"E_'M response at

.7,000N on line 381,400E and has thoroughly tested this anomaly.

- A detailed log of the drill hole, including assay results, is presented

in Appendix D.

The results from the drill hole are disappointing; no signiﬁcént
mineralization was encountered. The hole intersected two
major structural zones between 117.3-140.6m “and 182.2-193.8m

within weakly altered andesitic volcaniciastics. These broad

fault  zones are interpreted as parts of the Sedgwick Fault

"~ and no mineralization is associated with this structure here.

The hole then passed through a sedimentary sequence of dark
grey tuffs and minor graphitic shales and a possible thin dolomitic
carbonate unit. | This sequence, which is weakly altered and
carries only minor disseminated and stri nger pyritic mineralization,
may be part of the Tyndall Group as similar lithologies are
well known from the adjacént Comstock area. The hole ended
in unmineralized hematitic andesitic lava. which appears to
wderlie the Sedi_mehtary'. sequence and could be part of the
uppermost Centrél Volcanic Sequence of Corbett (1986). Limited
assaying for Cu, Pb, Zn, Ag and Au of the most interesting
sections 6f core failed fo'yield any significant results.

91

N
o



Y2

~ GOLD FIELDS EXPLORATION PTY. LIMITED
13. .

The prbposed down-hole [EM survey of WS4 was not carried

- out because of the complete lack of encouraging mineralization.
It appears that. the thick bands of puggy t:l'ay fault gouge are
the probable source of the EM anomaly, the trend of this anomaly
is parallel to the inferred position of the Sedgwick Fault (com_pare
Figures 6 and 7). The occurrence of thin weakly pyritic and
graphitic shale units within the séquenca also appear to satisfactorily
explain the source of the weak chargeability anomaly (Figure
7. o :

5.3 CONCLUSIONS

"~ The proximity"'df the West Sedgwick area to the Mt. Lyell Mining

Field has resulted in considerable prospecting ‘and exploration activity

‘over the years but no mineralization has been discovered.  Whilst
much of the inferred. prospective area, centred along the northern

extension of the "Great Lyell Fault, is obscured by glacial moraine

and talus cover, geophysical surveys, particularly IP and EM have

effectively explored most of this belt and no significant untested

anomalies exist. The results from DDH WS4, which was targeted

'on_ the best of these anomalies, are especially discduraging. It is

difficult to jus'tiiy'any further . geological investigations over the West
Sedgwick area and it should be relinquished.

91
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o 6. JUKES PROPRIETARY

" 6.1 INTRODUCTION

- Jukes  Proprietary is a copper-gold prospect which  is located high
on the steep southern slopes of the King River gorge just beneath
Proprietary Peak. at the southern end of block Il of EL9/66 (see
Figure 2).. Copper mineralization was first discovered late last century
" by proﬁpectors, working south from ‘the Mt. Lyell Field, who developed
‘_numerous - workings _hére'. " There have been repeated investigations
of this copper mineralization subsequently' by several exploration
companies: but all héve concluded that the indicated grades and tonnage

did not warrant further work:

In 1980-81 Mt. Lyell _firSt recognized the gold ;Sot,eritial of the prospect
.when high grade copper dump samples returned assays up to 9.3g/t

| ‘Au. This discovery led to detailed investigations including the completion
. ‘ " .' of three diamond dfijl holes (JP1 & 2'ih' 1982, _' p3 in.l98#). Surface
A ' and " adit sampling outlined a mineralized zone 10-20m wide with
grades between 1-Zg/t. Au and 1-2% Cu along a strike extent of approximately
200m " immediately adjacent to the Jukes Proprietary Fault (see Figure
g). Hoaever, only hole JP2, which passed just 20m ahead of the mineralized
face of the No. 3 Adit intersected significant. Cu-Au mineralization
(viz 10m true width of 1.6g/t Au and 1.6% Cu). '

 Recent developments in geological understanding of the Queenstown
~area and major changes to access of the' Jukes area by works associated

with the HEC King River Power Developrﬁent Scheme led to a re-evaluation
of the Jukes Pty Cu-Au deposit. It was also apparent that the HEC
tunnel, currently being driven to pass 400m beneath the old workings, '

- would not intersect any down dip extensions of the mineralized zone
before the licence tenure expired in August 1987.  Consequently
it was proposed to drill a fifth hole to test the mineralized zone
100m below the encouréging intersection in hole JP2. |

@

6.2 PREVIOUS EXPLORATION

Purvis in Purvis et al (1983) presents.- a useful geological review of
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~ previous exploration over the Jukes Pty area and Cartwright (Roberts
and Cartwright, 1984) updates the geological interpretation. A brief

summary of the exploration histbry of this prospect is presented below.

Following. discovery of copper mineralization around 1897 extensive
'prospecting' activity, including the driving of 3 main adits and numerous
smaller tunnels and trénches, and some possible small scale mining
occurred up to. 1903. Between 190l and 1918 the Mt. Lyell company

- carried out chip sampling of the main workings as .‘p'art of their detailed
ev_éluationﬁ of outlying copper 'prospe_c_'ts. Then, during 1953-56, Mt.
Lyell returned to carry out detailed i'nvesti.gati_ons of these and other

- workings south orf Queenstown. From 1956 to 1962 the Lyell-EZ-Explorations
Joint V'entuke'ca_r_ried out a comprehensive examination of the general
Jukes-Darwin area. Detailed ground magnétics,_ geological mapping

- and adit 'sampli'ng'was_ compl_e_ted. at Jukes Pty but no positive recommend- -

ations on the prospectivity here were made.

“In. 1964 the U.S. Metals Refining Co. carried out limited field work
in the area, including some ': mapping, sampling and SP. In 1965 BHP
acquifed the-'.ground and their exploration activity up td 1972 included
- further ground fnagnet_ics and ‘rock chip sampling over Jukes Pty.
From 1972 to 1974 BHP joiht ventured EL13'165 with International
Nickel who carried out a. thorough exploration program, which included
'.air-borné- EM and magnetic surveys, pole-dipole iP,_ and detailed mapping
and: sémp!ing ovér 5 main prospect areas inch.:ding' Jukes Pty. INAL
drilled one hole, Z142003 to 224.5m beheath the main workings at
Jukes Pty and intersected only mbdera_t_e levels of copper mineralization
(best assays: 6m at 0.59% Cu). The EZ Co. joined the joint venture
in 1976 but all of their exploration was conducted over the Clarke
and Garfield Valleys. - | -

In 1976 the Mt. Lyell Company acquired EL21/76 which covered .the
“entire Jukes-Darwin block_ of the Mt. Read Volcanics. This licence
was amalgamated with EL9/66 in 1978. Apart _from' a detailed review
of the previous exploration by Reid (1977) no wdrk was carried out
 over the Jukes .Pt_y-are;a until 1980-81 when a prelifninary_ assessment
of the gold potential of the prospect was made by sampling high
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grade copper mineralization on the main dumps.' During the following

season ' a detailed grid was .established' over the workings and soil

“and rock chip geochemistry, gradient array and dipolé—dipble 1P, magnetics

and Genie EM surveys were completed. In addition the 3 Jukes Pty

adits and cross cuts were channel sampled and a detailed geological

' rrriapping'_ .progfam was carried out by consultant Dr. C.J. Eastoe.

Two diamond - drill holes: JP1 (141.5m) and JP2 (158.3m) were put

- down to test the copper-gold mineralization at depth.. All of this
- work was._ helicopter supported. JP2 intersected the mineralized zone
returning assays of 13.4m at [.6% Cu and l.6g/t Au. " Hole IP1, 150m

along strike to the north intersected an equivalent zone but no significént

assays ‘were obtained apart from . ‘minor - copper mineralization w1thm

'rhyolmc lavas beneath the "“ore zone".

A comprehensive geolégicai review of the Jukes Pty prospect carried

7 out by GFEL during 1983. This study concluded that, while only

a small tonnage of Cu-Au mineralization had been outlined here to

date, sufficient potential existed down dip to the south to contain

~an “economic deposit. ~ Two drill holes were recommended to test
~-this potential. = In 1984 detailed rock chip geochemistry was carried
out across the outcropping, strongly chloritized zone immediately

 above the workings. This confirmed that the zone is 10-20m wide

and carried gold grades of up to 3.4g/t Au over llm, however copper

- sulphides appear to have been partially leached from the surface.
~ A third, helicopter-supported hole, JP3 (351.0m) was drilled to test

the Cu-Au mineralized zone along strike to -the ‘south-west from the

P2 intersection, "and while encouraging copper mineralization was

encountered the gold content was disappointingly low (viz' 12m at

- 0.65% Cu and 0.08g/t Au). This hole was pushed on for 80m to test

the margins of the rhyolite lava compiex and a broad zone of low
level copper mineralization with very minor gold was intersected
(32m at 0.28% Cu, 0.06g/t Au). | "

- The main elements of the geology at Jukes Pty are shown in Figure

8. These are: a rhyoli__t_ic"ia_\?a flow-dome complex which is typically

chioritic ‘and hematitic with ‘prominent chlorite-magnetite-hematite

. stockworks and variable . _Chal"_:i:opyrite-p"yrite vein style mineralization

913028
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to the west; a thin, typically intensely chloritic volcaniclastic sequence,'
which appears to be genetically related to the rhyolitic lava margin

and hosts the main Cu-Au mineralization on the south-eastern flanks

- of these lavas;. a sequence of less altered and unmineralized rhyolitic

6.3

volcanics which occur further east and are separated by the Jukes

. Pty Fault (a major structure which appears to post-date, in part, -

the main mineralization). This sequence is unconformably overlain
by Jukes Breccia and Owen Conglomerate to the south-east and is

in faultedcontact with Owen Conglomerate to the north-east.

WORK COMPLETED 1986-87

. 63.1 Sampling

During the re-evaluation of the Jukes Pty Cu-Au potential
~earlier this year | a field inspection was conducted é.long the
- recently excavated HEC Newell to Crotty R_bad. This road,
‘which crosses the saddle just north of the main workings at
- Jukes Pty.' (see Figure 8), exposes a complefe section of the
- geology - through the prospect. Two continuous chip samples
were collected from across the "minerélized_ zone" west of
the Jukes Pty Fault and submitfed' for assay. The sample
details and results are presented in Appendix E.

' The assay results are disappointing being: 8.2m at 0.09% Cu

and 0.02g/t Au and 6.6m at 0.17% Cu and 0.03g/t- Au. These
- confirm earlier conclusions that the mineralizétion decreases
m strength | significantly to the north along the main chloritic
zone.

6.3.2 Drilling P4

DDH JP4 was drilled to a final depth of 225.5m during January
and February, 1987 by East Coast Drilling using a Longyear
38 rig. The hole was .accessed_ off the recently opened HEC
Newel_l-(_:ro_ttyr Road along old exploration tracks. The hole
was designed to test for high g'réde Cu-Au mineralization at
‘RL 500m beneath - the _éncouragin_g- JP2 and 3Jukes Pty No.l
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and No. 3 Adit intersections. Details of the drill hole including
geological log and assay data are presented in Appendix D

and the location of the hole is shown on Figure 8.

. ‘Hol_e- JPy i_nterseéted the "mineralized zone" on the footwall

of the Jukes Pty Fault as expected, é_tnd, whilst encouraging

- copper mineralization was encountered, the gold values were

disappointingly low. This sericiticcarbonate breccia zone, which

confelates well with the mineralized intersection in hole JP2

(see composite cross section, Figure 9), averaged 7m at 0.35%

~ Cu and only 0.08g/t Au between 193.5 and 200.5m. In fact

the highest gold assay obtained from JP4 was from within
chloritic altered rhyolitic lavas below the mineralized breccia
zone viz 220.5-222.5m, 2m at 0.73g/t Au with 0.10% Cu.

~The P4 intersection has been plotted on the amended longitudinal

projection  through the mineralized zone (Figure 10) where

it can be seen thag'the-result is' quite similar to that obtai'n_ed

“in JIP3 ‘100m to the south-west at the same RL. A study of
~ this pfojectiqn quickly reveals the restricted area of better

.grade . Cu-Au mineralization around JP2 and the No. 1 and

No. 3 Adits with drill intersections spaced 100m, or less, apart.
A map showing the structure contours of the hanging wall of
the mineralized zone, which follows the footwall of the Jukes

Pty Fault, is presented in Figure 11. = This plan demonstrates
‘the regularity of this structure in the vicinity of the workings

and also outlines the extent of the mineralization.

Finally, it is. interestihg to note on Figure 11 the significant
Cu and Au values obtained from channel sampling in Adit No.
2 during 1981-82 viz: 2m at 2.40% Cu, L.7g/t Au; 4m at 0.75%
Cu, 2.3g/t Au and 6m at 0.58% Cu, 1.3g/t Au. This mineralization,

~which _occurs within the rhyolitic lava complex west of the

main "mine'raiized_ zone" has not been investigated further
and_ could represent another-_. Cu-Au mineralized zone within
the prospect area. The most  likely explanation, however,
is that these values reflect a higher grade expression of the
impersistent copper-gold -veir.\s'which pervade the lava complex.

913030
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. 6.4 CONCLUSIONS

The Jukes Pt_y. Cu-Au prospedt_ has been explored in detail since its
'di_scovery late last century including the completion of 5 diamond
drill ‘holes for a total of 1102m. Whilst some -encouraging copper
~and gold ;mineralization has been outlined at relatively shallow levels -
~ (within 50m of the surface), this work has failed to indicate significant
potential for an economic-sized ore body either along strike or at
depth. ' o |

The geology within the HEC tunnel, curréntly being driveh to pass
roughly. #00m beneath the workings should be monitored as it crosses
the down dip projection of the mineralized zone. However, no other

.exploration.is warranted over the Jukes Pty prospect.'
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EL9/66 - TYNDALL, EXCLUDING HENTY PROSPECT

EXPENDITURE FOR 11 MONTHS TO END OF MAY, 1987

$
Salaries, Wages and On Costs 34,492
~ Travel and Accomodation : 653
Consultants and Contractors | 19,628
Assaying 906
Drilling 104,040
Stores 956
Vehicles/Plant 3,058
Tenement Costs 2,838
Computing 426
Field Office Costs 1,246
Administration Charges 10,237

TOTAL §178,480
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Proposed Diamond Drilling, White Spur
15th May, 1986. PAR/9510/4

Further to our recent discussions, I would like to commit to paper our reasons
for wishing to diamond drill one hole at White Spur in the north-western
section of E.L.9/66. This memorandum will subsequently be used to form

part of the conclusions and recommendations sections of the Tyndall Annual
Report.

1., INTRODUCTION

White Spur is located in the north-western block of E.L.9/66, west of
the Henty Project area (Figure 1). It is the only "live" prospect on the
E.L. north-west of the Henty Fault and has been the focus of recurrent
interest over the past decade primarily because it is underlain by the
probable southern extension of the Rosebery host horizon {Figure 1).

Three phases of exploration effort have been completed over the prospect
during the 1life of the E.L., viz:

{1) 1975-79 Mt. Lyell carried out gridding, ground magnetics, I.P., and
soil geochemical surveys, followed by the completion of one 382m
long diamond drill hole, WSP1. :

(2) 1983-84 Getty 0il covered the area in a DIGHEM airborne E.M.
survey and subsequently geologically mapped the prospect in detail.

A3) 1985 1In February, 1985, the grid was surveyed with the UTEM ground
E.M. system, unfortunately with negative results.

2. REVIEW OF PREVIOUS WORK

2.1 Geology (Figure 2}

FitzGerald's (1984) detailed mapping of the prospect revealed a
complex sequence of variably altered (sericitized) pyroclastics
and epiclastics together with essentially unaltered basic volcanics
and/or intrusives and felsic intrusives. Of particular interest
is a coherent, thick horizon of altered epiclastics 100m to 400m
wide, which stretches from the E.L. boundary to south of Howards
Road over a strike length of 1.3 km; the southern termination of
this zone is abrupt and unexplained, however it 1is probably the
result of eithera fault or a fold closure.

Alteration of the sequence 1s variable however it generally becomes
more intense to the north and is strongest within or on the margins
of the epiclastic horizon.
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2.2

2.3

2.4

Little mineralization 1is observed in surface exposures, however
drill hole WSP1, which tested a gradient array I.P. ancmaly, did

obtain very minor pyrite, pyrrhotite and base metal sulfides (1-2%)
disseminated through much of the core.

There 1is 1little evidence of facing in surface outcrops however
a number of facings were recorded by A. Walter in the WSP1 drill
log; these are predominantly up hole (west facing) in the upper
part of the hole but are mixed deeper down (around 160m) possibly
indicating tight folding and conceivably an 1soclinal anticline
axis (thus explaining the abrupt southern termination of the epicla-
stic horizon - a south plunging anticline?)

Geochemistry

Soil geochemistry results are generally patchy over this prospect,
however some high base metal values were obtained (maxima: 1460 ppm
Zn and 1850 ppm Pb). The patchiness of these results may be exp-
lained in part by the presence of a thin discontinucus veneer of
glacials over the area. The best values obtained in the drill

hole were 2m at 0.76% Zn, 0.05% Pb and 2m at 0.63% Zn and 0.13%
Pb,

Calculations of the zinc number ([—25215] X 100) from WSP1 assays
resulted in a histogram plot strongly Egmilar to the plot for Rose-
bery {see Figure 3). Following Ross Large's recent work on this
parameter, this result can be interpreted as an indication that
the weak mineralization in WSP1 is probably volcanogenic in origin.

Geophysics

Gradient array I.P. surveys obvained a 900 x 200 m? anomaly {215
msec). The latter coincides with the southern part of the epiclastic
unit (see Figure 2).

Although the UTEM survey obtained a number of weak superficial
anomalies, no responses indicative of massive sulfide mineralization
were obtained (Bishop, 1985).

Discussion

Positive features of this prospect are:

(1) The epiclastic sequence 1is probably a time equivalent of
the RHRosebery host horizon. In other volcanogenic massive
sulfide districts (e.g. Kurcko, Abitibi), the deposits com-

monly occcur along one or two distinct chronostratigraphic
horizons.

(2) Only one drill hole has been completed to test this =zone
despite the fact that it is over 1 km long.

<

"
s )
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{3} The prospect lies on the north side of the Henty Fault.
The only volcanogenic massive sulfide orebodies discovered to
date in the Mt. Read Volcanics have been found north of
this structure.

(4) There 1is significant sericitic alteration within and around
the epiclastic sequence, which may represent footwall-style
alteration peripheral to a buried massive sulfide body.

(5) The geochemical results were mildly encouraging, especially
the zinc number calculations alluded to previously.

Negative features of the prospect are:

{1) The failure of WSP1 to obtain a massive sulifide intersection
from the best part of the I.P. anomaly.

(2] The generally low level of sulfides and relative weakness
of the alteration compared to that observed in the immediate
vicinity of the Rosebery and Que River orebodies.

(3) The absence of a reasonable UTEM anomaly.

The UTEM results imply that any massive sulfide body concealed
within this prospect must be either relatively small (maximum size
around that of Que River} and buried beneath at least 100m of cover
or larger and more deeply buried (>200m?). If the target orebody
is moderately to deeply concealed beneath the surface then the
negative features of this prospect can simply be explained away
as being the result of only the periphery of the system being exposed.
If the Hellyer orebody was tipped on its side and buried 100-200m
beneath the surface, the alteration and mineralization on the surface
in the vicinity of the host horizon would probably be weaker than
‘that seen at White Spur. Consequently, given the extreme paucity
of previous drilling on this prospect and its strongly prospective
stratigraphic position further drilling is definitely warranted.

3. RECUMMENDATIONS

3.1 One diamond drill hole should be completed north of WSP1. The
preferred position of this hole is half way to the E.L. boundary
(i.e. 500m narth of WSP1), however the presence of felsic and pos-
sible basic intrusives outcropping in this area may reflect larger
masses of such intrusives at depth which would have displaced the
prospective epiclastic horizon.  Consequently a hole 350m north
of WSP1 is recommended (Figures 2 and 4). This hole should pass
south of the aforementioned intrusives and traverse the entire
epiclastic sequence, intersecting the section beneath the {(presumably

sulfidic) zone anomalous in chargeability approximately 200m below
the surface.

The hole collar shown on Figure 2 is near an old access track which
can be readily upgraded to four wheel drive standard.
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. 3.2 Both the new hole and WSP1 should be surveyed with downhole I.P. and
E.M. The I.P. is recommended here, contrary to normal practice,
because 1t is felt that if a massive sulfide intersection is not
obtained in the proposed hole, the drill density on this highly
prospective horizon will be so sparse that the maximum amount of
information must be extracted from the two drillholes. 1In addition,
it is always possible that the target orebody will be sphalerite-
rich and copper-poor and therefore non-conductive {even to modern
multi-frequency E.M. systems) but still strongly chargeable.

1

——
P.A. Roberts

Encl:
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SUMMARY

A number of down-hole electromagnetic (DHEM) surveys were carried
out down diamond drill heoles within E.L. 8/66 during the 1986/87
field season. The results from some of the holes have been
interpreted with more than the usual uncertainty, however none
are considered to indicate a prospective conductor.



N

INTRODUCTION

A number of DHEM surveys were carried out within E.L. 9/66 during
the 1986/87 field season. These included the routine surveying of
all of the recently drilled holes, plus the surveying of one old
hole (WSP1) which was reamed out and cased for the purpose and
the attempted surveying of another previously drilled hole, BL4.
The surveys were carried ocut by Solo Gecphysics using Sirotem.

All of the holes were drilled to locate base metal massive
sulphides within the Mt Read Volcanics. This report presents the
DHEM data and offers some comments on the results and on the
criteria upon which some of the holes were placed. Some petro-
physical results are also given.

(1) DDH TYN4.

This hole was drilled to test a well-defined, but short time-
constant UTEM anomaly overlying Pleistocene moraine. The hole was
correctly targeted, but failed to intersect any mineralisation.
The lack of IP responses on adjacent lines was a strong negative
factor " for the area, however the (interpreted} prospective
geology and adjacent anomalous base metal geochemistry were over-
riding positive factors. The lack of any down-hole response
suggests that the UTEM anomaly was most likely due to current
gathering at the base of the glacials. This phenomena of current
channelling from the host rock into a 'conductor', rather than by
induction from within the bedy often occurs when large transmit-
ting loops are placed adjacent to faults, weathered =zones,
conductive strata, etc. It appears to be more frequent at longer
distances from the loop.

The DHEM survey used a single 125m x 125m transmitting loop to
the east of the collar (see Figure 1) and reached to 240m in the

250m long hole. Response levels were high, but no discrete

conductors were defined {Figure 2). The rather high noise levels
can probably be attributed to the adjacent power line. However
the large fluctuations at the top of the hole are due to steel
casing between 10.5 and 37.5m. The migration of the positive to
negative cross-over in the DHEM profile is considered to be
consistent with a conductive overburden. The glacials intersect-
ed by this hole, were unusual in that they c¢onsisted almost
entirely of sand and the hole 'made water' at the base of the
glacials. Thus a porous, weakly conductive environment is
indicated which reinforces the above interpretation. That is, the
smaller loop used for the DHEM survey has not ‘'energised®' the
source of the original response (see further comments in Conclu-
sions and Recommendations).

(2) DDH TYNS

This hole was drilled following a recommendation by Bishop (1982)
who had suggested that the dipole-dipole IP surveys on line 16N
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had defined two separate sources. The IP coverage on this line
consisted of 3©.5m, 61m and 91.5m (ie, 1090ft, 200ft & 300ft)
dipole surveys carried out in 1868 and a 50m dipcle survey carri-
ed out in 1981i: the latter survey confirming the results of the
earlier ones. The metal factor parameter clearly shows tuwo
sources, with the better response on the eastern side {(Figure 3).
IP surveys were carried out on the adjacent lines 15N, 17N and
18N by Scintrex in 1981 (Bishop, 1982). This data shows two

" separate sources on lines 17N as well as 16N; both sources plung-

ing to the north. DDH TYN2 on line 16N had tested the western
anomaly only and had intersected black shales. The 1985 UTEM
survey responded to the black shales, but not to the eastern IP
anomaly (Bishop, 1986). Although this indicated that the socurce
was not massive sulphides, it was considered that the possibili-
ty of disseminated suiphides beneath the glacial cover should be
investigated and DDH TYNS was drilled to test the anomaly. The
hole failed to intersect any mineralisation, or other source for

the IP response (ie, black shales). It also failed to intersect
the black shales located by DDH TYNZ2, which were expected at the
end of the hole. A DHEM survey was carried out, using early

times, which 1logged to 379m of the 373m hole. The results for
channels 7 to 15 are given in Figure 4a (log-linear) and &b
(linear-linear). The strong response near the top of the hole is
due to casing stuck between 14.3 and 26.3m. The well-defined,
off-hole anomaly at the bottom of the hole is interpreted to be
due to the expected black shales. The profile shows slightly more
than half of +the width of the response, suggesting that the
source 1is adjacent to the hole, not beyond it (?suggesting
faulting).

The DHEM log alsoc shows a series of 'depressions' at early times
{channels 7 to 10@) at 170m, 230m and at 29%m. These are not well
defined, but are believed to be real, indicating the presence of
weak, off-hole conductors. The down-hole depth of the shallowest
response agrees with the expected position of a poor UTEM anomaly
recorded on line 16N at 325E, assuming a steep dip and is presum-
ably due to a fault or contact. The location of the second
response 1is in agreement with the interpreted source o¢f the
eastern IP anomaly. Only a small body is indicated and it seems
likely that the IP source is a depth limited body between the
hole and the surface. It is also possible that the hole (and the
IP survey) are off the southern end of the body. This latter
suggestion is perhaps supported by the cross-cutting fault
indicated on the geological map (Figure 1) and which was inter-
sected in the upper part of the drill hole. Much of the above is
conjecture: computer modelling should confirm that a peolarisable

source of limited depth or coff-line, would give results compar-
able to the observed data. In retrospect, - such modelling should
have been done prior to the drilling. Given the limited room

left for an economic deposit, there is now little interest in the
source of this anomaly.

3 913050
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(3) GRADIENT ARRAY IP ZONE 10.5N/1180E TO 12N/1000E.

This anomalous chargeability zone was broadly along strike from
the UTEM and IP responses subseguently itested by DDH's TYN4 and
TYNS respectively. It has not been drilled, but has associated
anomalous base metal geochemistry. The coincident high resistivi-
ties indicate that massive sulphides are not the cause of the IP
response, but the presence of a power line (Figure 1) meant that
this area was not investigated for a deep seated deposit by the
UTEM survey. A number of samples were taken from outcrop in the
area to find the source of the IP. The results, which are given
in Table 1, indicate that the source has not been determined.

(4} DDH BL4

This hole was surveyed to see if a significant conductor existed
within the 'pyritic sequence' intersected by the hole. Unfortuna-
tely the DHEM survey was only able to log the top 62m of this
289m hole. One loop was used for the survey {(see Figure 1) and
the results are complex and probably noisy (see Figure 5)}. The
migration down the hole ¢f the negative trough from early to
later times, is comparable to the results recorded down DDH TYN4
and a poorly conducting glacial overburden is again suggested as
the cause of this behaviour. The sudden positive gradient defined
by the last two stations on the log is consistent with the probe
at the edge of an intersected conductor; ie, the massive to semi-
massive pyrite.

Table 1 lists resistivity, IP and conductivity measurements for
core samples of pyrite and the adjacent black shales. The
measurements suggest that the pyrite is reasonably chargeable and
moderately conductive and that the shales are quite resistive.
This is somewhat in contrast to the field IP and TEM surveys both
of which responded to the black shales (ie, conductive and
chargeable), but which did not record a resistivity response over
the pyrite (ie, resistive and (?)moderately chargeable). A doun-
hocle 1IP survey (Meares et al, 1981) recorded no values between
6@0m and 120m, presumably because of extreme {(too conductive; too
chargeable) wvalues associated with the pyrite. These results
suggest that although the sulphides are chargeable and (probably)
moderately conductive, there may be an insufficient volume to be
detected from large-scale surface IP and EM surveys.

(5) DDH WSP1

This hole, on the White Spur grid, was drilled in 1979 to test an
IP response with associated anomalous geochemistry. No signific-
ant mineralisation was intersected, but promising Pb and Zn
values were obtained from sections of the core. The hole was
reamed and a DHEM survey carried out to test for off-hole
mineralisation below the level of investigation of the (disap-
pointing) 1985 UTEM survey (Bishop, 1985). The survey extended
down to 280m where the probe stopped (end of hole at 382m). A

L

s



¢
< '3
r1$0 E}j_&
loop size of approximately 190m X 350m was used (Figure 6), the
longer side length being employed to energise any along-strike
mineralisation. The results are shown in Figure 7. A ueak,

single point high was recorded at 106m. A strong, single point
low was recorded at 150m. The latter, which is part of a broader,
early time low is coincident with the best Pb & Zn values assayed
from the c¢ore and the results are consistent with a small and
very local off-hole occurrence of sulphides. The broader trough
(140m to 180m) defined by the early time channels 2, 3 & 4
indicates a very weakly conductive zone below or around the
mineralization.

The single peak positive high at 109m is indicative of a wvery
local in-hole conductor. This is not supported by the geological
log or by the down-hole IP (which extended to only 140m: Howland-
Rose, 1979), although slightly higher than average total sulphide
values were assayed here. The 'response' may be due to instrumen-
tal noise.

(6) DDH WSP3

This hole was designed to test the favourable geclogical horizon
north of DDH WSP1. Since this area had previously been surveyed
with UTEM without locating any significant responses (Bishop,
1985), a deep hole was planned. WSP3 intersected weakly altered
epiclastics in the upper section of the hole, with barren, unmin-
eralised rocks in the lower part. The latter consist of felsic
pyroclastics and basaltic intrusives similar tco the unprospective
hanging wall rocks at the Henty Prospect 1.5kms further east (ie,
no mineralisation is predicted between the lower sections of WSP3
and the Henty Prospect). The DHEM survey used a single loop (zee
Figure 6 for location} and was logged to the end of the hole at
360m (Figure 7}. A plece of casing between 24 and 332m produced a
large amplitude response at shallow depth. A strong negative
response was tantalisingly recorded on the last reading at the
bottom of the hole. This could be the beginning of an anomaly due
to a conductor beyond the hole, but the gradient suggests a close
source and the geology is unfavourable. Therefore, the response
is interpreted to be due to an unexplained and unexpected piece
of metal at the end of the hole

CONCLUSIONS AND RECOMMENDATIONS

A number of DHEM surveys have been carried out to test the ground
around the holes for massive sulphides: a search radius of 100-
150m 1is expected for a deposit of economic size in a resistive
host. Problems were encountered surveying two of the heles. No
attempt was made to clear BL4 prior to survey and only the top
62m were logged. WSP1l was reamed out seven years after drilling
and cased with PVC piping. The probe inexplicably jammed at 280m
down the 382m hole. Because of the problems with WSP1, the probe
was pumped down the last section of WSP3 using the drill's water
supply pump with a stuffing box attached. Although not necessary
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in this case, the operation was successful and demonstrated that
horizontal or perhaps even up-dipping holes could be logged using
this technique.

Two of the holes discussed above, TYN4 and TYNS, were drilled on
geophysical criteria. Neither hole intersected the source of the
geophysical anomaly. TYN4 was drilled on a UTEM anomaly. No
conductor was intersected by the hole, nor was one located by the
DHEM survey. It is therefore likely that the source of the TEM
anomaly is a large formational, weak conductor such as a fault or
contact. In this case I have suggested the base of the glacials.
Such features will respond to TEM surveys using large fixed
transmitting loops. While this layout is needed for depth penet-
ration and for reasonable productivity, the .experience gained
from this and other surveys indicates that anomalies of this type
should be checked prior to drilling with a single traverse of
moving loop TEM; since the smaller lcop used by this technique
will generally not induce a response from a weak formational
conductor.

DDH TYNS was drilled to test a proposed second IP source adjacent
to {(drilled) black shales. No coincident UTEM anomaly was record-
ed over the IP anomaly, but the site was considered geologically
favourable. The lack of a UTEM anomaly was rationalised by postu-
lating a low concentration of sulphides {(although there was a
well defined resistivity anomaly). The DHEM survey recorded a
'response’ at the expected location, but its amplitude was much
less than one would expect from a substantial body of sulphides.
Thus the geophysical results from this region have not been
thoroughly explained by the drilling. I do not believe that the
second socurce is fictitious and merely the misinterpretation of
the distorted eastern arm of a single 'pants leg' ancomaly, since
this would put the source at least 169m to the east of its
recorded position on the Anthony Road. Also, & similar pattern
occurs on the next line to the north. I suggested above that the
IP traverse and drill hole may be off the end of the body. The
lesson re-liearnt from this experience, is to check for continuity
of an anomaly by detailed surveying on either side of the pro-
posed target. Further, computer modelling prior to drilling,
would give better constraints on the drill target.

J.R. Bishop
Jan., 1987.
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. Table 1
. PETROPHYSICAL MEASUREMENTS
(1) Gradient array IP zone 1@.5N/110QE to 12N/10@Q0E.
SAMPLE NO. LOCATION MAGNETIC DRY BULK DENSITY RESISTIVITY PHASE PETROLOGY
SUSCEPTIBILITY (t/c.n.) (oha-8}  (milliradians)
X 18 “¢gs
29/1 {12621) Sea sth of f8¢ - 1500 2.73-2.78 4,370 14. Tyndall Orp; wkly
1050E/11K altered felsic lava;
magnetic; trace py.
29/2 (72622)  75m sth of 600 - 2500 2.78 3,518 14 Tyndail Grp felsic
1850E/12N lava; wk pervasive
chlorite; magnetic.
29/3 {T2623) " 2000 - 3509 2.72 6,514 10 Tyndall Orp felsic
lava; pervasive
chlorite-epidote
alteration; magnetic.
) n.b. The IP effect obtained from these samples does not explain
. the anomaly recorded in the field.
(2) DDH BL4
SAMPLE NO.  DEPTH DOWN  --—---e——- WATER BATH - SURFACE SCAN-------- CONDUCTIVITY PETROLOGY
HOLE {m)  RESISTIVITY) PHASE RESISTIVITY PHASE {S/m & 2.5MHz2)
{che-m) (milliradians) (ohm-n) (milliradians)
30/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>