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SUMMARY 1

Exploration Licence 37/89 (Bulgobac Hill) was granted to Pasminco on 2 March 1990. During

the first year of tenure Pasminco has completed the following exploration:

an aeromagnetic survey and photogrammetry over the entire licence area; geological mapping

at the High Point Prospect and a detailed study of the Sock Creek South area.

An initial assessment of the aeromagnetic survey has outlined two areas of probable

prospectivity, in the Sock Creek area and on the southern slopes of Mt Block.

The study at Sock Creek South has identified some similarities between the sequence there

and the Que-Hellyer sequence.

Geological interpretation of the High Point Prospect indicates that highly altered and weakly

mineralised mafic-intermediate lavas increases in width close to the Mt Charter Fault. Work

is continuing to determine the style of alteration so that drilling can be targeted to follow up

the known mineralisation.

Other work planned for the EL during the forthcoming year includes: a regional gravity survey;

'. comprehensive lithogeochemical sampling; further interpretation of the aeromagnetic data;

detailed mapping of prospective areas and diamond drilling of targets identified by the above

investigations.

•
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1. INTRODUCTION

• This report describes all work undertaken on EL 37/89 (Bulgobac Hill) from February 1990 to

March 1991.

2. LOCATION & ACCESS

The Exploration Licence 37/89 is located 5km south-west of the Hellyer volcanogenic massive

sulphide deposit in Western Tasmania (see Fig 1). The Murchison Highway, a sealed road

linking Tasmanias' West Coast settlements with Burnie on the North Coast, bisects the EL

from North East to South West. Access within the EL is along 4WD tracks off the Murchison

Highway. These tracks are shown on Lands Department, 1:25 000 topographic maps.

A set of 200m spaced NW-SE orientated grid lines transect the licence area. These cut lines

allow access on foot to other parts of the tenement.

3. TENURE

Exploration Licence 37/89, covering 32km2
, was granted to Pasminco Mining, Rosebery on

3 March 1990 following the successful tender application, ETA 118, lodged in August 1989.

• Title to the tenement was transferred to Pasminco Australia Limited on 19 August 1990.

Pasminco Exploration, a division of Pasminco Australia Limited, are operators and managers

of EL 37/89.

The licence area lies almost entirely within Unallocated Crown Land apart from a Highway

Reserve which extends 100m either side of the Murchison Highway in the far north eastern

part of the EL (see Figure 2).

4. REGIONAL GEOLOGY

The EL lies entirely within the highly prospective, Cambrian Mt Read Volcanics of Western

Tasmania. These rocks host the Mt Lyell, Hercules, Rosebery, Que River and Hellyer ore

bodies. They extend in a N-S trending are, approx 10-20 km wide, from Elliot Bay in the

South, to the Sheffield area in the North. They consist of numerous volcanic and sedimentary

units, for which complex stratigraphic relationships have been established. (Brown, AV et al

1986)

•
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Three main sequences have been identified within EL 37/89 by the Mines Department Mt

• Read Volcanics Project team. The stratigraphic relationship between these sequences is

illustrated in Figure 3. The distribution of these principal rock groups are as follows:

1. Central Sequence

These rocks outcrop in the southern part of the EL and are composed mainly of their

northern boundary is thought to be faulted (Corbett & Komysham, 1989). Regional

mapping has indicated that they correlate with rocks overlying the Rosebery ore body

20km to the south. (Corbett & McNeill 1986)

2. Dundas group Correlates - SW of Mt Charter Fault

These occur over the NW section of the EL. They consist predominantly of sediments,

with an interval of felsic volcanics and minor basic-intermediate volcanics which are

thought to correlate with the Que-Hellyer Sequence, which hosts the ore bodies after

which it is named. (Corbett & Komysham 1989)

3. Dundas Group Correlates - NE of Mt Charter Fault

• These cover the extreme NE of the EL. They consist of a thick sequence of shallow ­

dipping sediments and volcanics. In many respects they are similar to the rocks SW

of the Mt Charter Fault, however there is a far greater thickness of Que-Hellyer

Sequence correlates. These are composed of a pile of submarine mafic-intermediate

volcanics.

5. PREVIOUS WORK

The area covered by EL 37/89 was previously held as part of the much larger EL 5/63 which

was granted to Mt Costigan Mines Limited in early 1963. The licence was transferred to

Comstaff Ply Limited in 1964. Then in 1977 Comstaff formed a Joint Venture with Pruessag

Australia Ply Limited. A further Joint Venture was formed with BHP Minerals Limited in 1985.

BHP were managers of the exploration program up until June 1989 when the licence was

surrendered.

•
During the life of EL 5/63, this initially large tenement was progressively reduced in area and

from 1985 existed in six separate blocks. The current area of EL 37/89 was designated part

3 of EL 5/63.
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Exploration undertaken by Comstaff and their various Joint Venture partners within the

• Bulgobac Hill licence area comprised the following activities:

Stream sediment sampling

Establishment of prospect areas, each covered by a separate grid;

Soil sampling, 1 P & EM surveys of some grid areas;

Diamond drilling at Sock Creek, following up soil & stream anomalies;

UTEM coverage of the entire EL;

Diamond drilling of UTEM anomalies at Sock Creek South, High Point and

Tullabardine Gorge;

A detailed review of the previous exploration is given in Wilde and Kerr (1989).

6. EXPLORATION PHILOSOPHY

The principal target of the current Pasminco Exploration program is for polymetallic base metal

massive sulphides such as the world class deposits that occur at Hellyer and Rosebery,

Lithogeologies within the licence area appear to correlate with those found overlying both the

Rosebery or Hellyer ore bodies. The generally shallow dip of the stratigraphy here suggests

that either the Rosebery or Hellyer stratigraphy may be present at depth. Previous drilling

• within the current licence area has intersected areas of hydrothermal alteration and weak

mineralisation (Wilde & Kerr, 1989). It is possible that this may be related to more significant

mineralisation within the area.

7. WORK COMPLETED 1990-91

The following work programme has been completed by Pasminco during the period March

1990-January 1991.

- Photogrammetry to produce accurate base maps.

- A high resolution aeromagnetic survey and preliminary interpretation.

- Detailed logging and limited geochemical analysis of Sock Creek South drill core.

- Magnetic susceptibility and density readings on BHP drill core from the High Point,

Sock Creek and Tullabardine Gorge Prospects.

- A detailed mapping programme and geological interpretation in the High Point area.

•
7.1 Photogrammetry

Air photography at 1:22 000 & 1:10 000 scale was collected over the entire licence area.

Accurate base maps at 1:5 000 scale were then produced. The data is stored in digital form,

on tape, to enable easy enlargement or reduction of scale to be produced. This work was
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• 7.2 Aeromagnetic Survey

This high resolution survey covered the entire licence area at 100m line spacing. A report by

Leaman Geophysics contains all the details of the survey including aims, specifications and

preliminary interpretation. (see Appendix I).

The principal conclusions of Leaman's interpretation are as follows:

The Sock Creek mineralisation lies close to a major fracture intersection. A number

of anomalies which may relate to alteration occur in the area. The main intersection

is approximately 200m away from the vein-style mineralisation which was intersected

in the Comstaff drill holes at Sock Creek.

•

•

The Central Sequence Volcanics, which occur in the southern part of the EL are

probably stacked thrust slices overlying unrelated sequences. The volcanics appear

to be weakly altered.

In contrast the volcanics forming the southern portion of Mt Black appear to be "in situ"

and related to a corridor of alteration above a fundamental suture.

This interpretation is regarded as preliminary. A more detailed interpretation will follow when

the results of magnetic susceptibility measurements and detailed geological mapping can be

incorporated into the models.

7.3 Density & Magnetic Susceptibility Readings on BHP Core

Measurements of specific gravity and magnetic susceptibility were collected from drill core

stored at the Department of Energy & Resources in Hobart. The results are in Appendix II.

This data will be used to help refine a more detailed magnetic interpretation and a regional

gravity survey.

7.4 Sock Creek South StUdy

A detailed examination of the core from three holes drilled by BHP at Sock Creek South was

undertaken. The location of this prospect is shown in Figure 4. A report by SR Hunns, a

Pasminco Mining contract geologist, in submitted as Appendix III. This report incorporates the

results of volcanics consultant R Allen, who also examined the prospect for BHP (Allen, 1989).
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Detailed logging of the core has established a stratigraphic correlation between the three drill

• holes. The stratigraphy consists of dacite breccias and hydraloclastites overlain by bedded,

black mudstone. volcanogenic siltstones and sandstones which in turn are overlain by

submarine pillow basalts and hyaloclastites. Above this sequence graded massive units of

quartz-feldspar crystal sandstones occur which have been intruded by sills of quartz-feldspar

porphyry.

The sequence at Sock Creek South has been interpreted to result from dacite cryptodomes

which intruded a sequence of wet. semi consolidated sediments. These were subsequently

overlain by submarine basalts. Observed mineralisation appears to be primarily vein type and

comprises mostly sphalerite and pyrite. It is not related to significant alteration, although Allen

(1989) notes some similarity between these veins and those which are marginal to the

Hercules ore body.

A Mines Department drill hole (MCH 1). which penetrated the Que-Hellyer Sequence was also

logged as part of this study to enable a comparison of the Que-Hellyer rocks with those at

Sock Creek South. Similarities between the two sequences were established. The most

• significant feature is the transition from pillow basalts to rhyolitic, quartz-feldspar sandstones

(Allen 1989).

Limited whole rock geochemical analyses of the core were also undertaken to try and

establish wether the volcanic units have any chemical similarities to the Que-Hellyer

Sequence. In particular titanium:zirconium ratios and rare earth element concentrations were

compared. The dacites from Sock Creek South appear to be chemically similar to those from

the Que-Hellyer Sequence. The basalts however, are different even though the shape of rare

earth element plots are similar. Hunns attributes this feature to a common genesis for the two

basalt types.

•

7.5 High Point Mapping

A programme of geological mapping and drill core examination was undertaken in the High

Point area (the prospect location is shown in Figure 4). This work was designed to follow up

intersections of highly altered and weakly mineralised andesite and basalt. thought to be

equivalents of the Que-Hellyer Sequence. in drill holes HP 1&4. These were part of a

programme of four holes drilled by BHP in 1988 & 1989. They are reported in BHP (1988)

and Wilde & Kerr (1989).
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The prospective rocks lie at considerable depths (>300m) below the surface at High Point.

• Mapping was therefore aimed at identifying structures in the overlying sediments. which may

penetrate the host rock basalts and andesites and either alter their distribution or act as

conduits for mineralisation. The results of geological interpretation. arising from mapping and

core examination are shown on two 1:5 000 scale maps (Figures 5 & 6) and the

accompanying 1:5 000 scale sections (Figures 7 & 8).

•

•

A consistent stratigraphy within the sediments that overlie the basalts and andesites could be

discerned in drill core. However. the stratigraphy beneath the Que River Shale, which is

though to be the lowest of the sedimentary units, is less clear. In holes HP 1 & 4 the

thickness of andesites and basalts is greater than in holes HP 2 & 3 whereas the thickness

of the Que River Shales is diminished. Faulting also appears to be common with much of the

core sheared and broken. The two cross sections show the interpretation that these

structures are parallel to the stratigraphy. A syncline is also present adjacent to the fault and

at least in places. the axial plane appears to be sheared.

Although most of the evidence for faulting appears to come from late, probably Devonian

movement in the Mt Charter Fault System there is some evidence that it was active during the

Cambrian. Although some units can be correlated across the fault others, particularly the

Que-Hellyer andesites and basalts are present in much smaller thicknesses or are absent

altogether. This suggests that the fault may have formed a graben margin during deposition

of these units.

The observed change in thickness of the andesite and basalts between holes HP 1 and 4 and

HP 2 and 3 is probably the result of Cambrian tectonics rather than a simple Devonian offset.

The primary evidence for this is that in the tops of HP 2. 3 and 4. the overlying sedimentary

units correlate well and are not offset between holes. It is possible that Cambrian movement

on structures close to the Mt Charter Fault controlled the location of the volcanics. It is also

possible that they acted as a conduit for the volcanics to reach the basin floor and intrude into

overlying wet sediments. The peperitic and intrusive contacts between the shale and

volcanics in HP 2 and 4 favour the latter interpretation. Whatever the interpretation it appears

from the evidence available, that the volcanic units which host the weak mineralisation at High

Point are thickest adjacent to the Mt Charter Fault.
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The intersections of alteration and weak mineralisation are illustrated on the sections (Figures

• 7 & 8). The mineralisation is predominantly vein-type sphalerite, although some is associated

with pervasive silification. Most of the mineralisation is confined to the volcanic rocks. despite

the deformed and sometimes veined, nature of the shales. The veins are typically quartz­

carbonate and are often deformed. Other veins appear to be later and to cross-cut deformed

veins and amygdales. Both sets of veins are mineralised. Alteration is closely associated with

veining and gives the rock a characteristic khaki colour. Fuchsite, carbonate. chlorite and

quartz are the main alteration minerals.

Lithogeochemical work is currently underway to try to establish whether the alteration is more

likely to be above. alongside or below a massive sulphide deposit. or whether it is vein type

only. related to the adjacent Mt Charter Fault. The latter case would seem to be unlikely as

the alteration is essentially confined to the volcanic rocks. Also the zinc number calculations.

reported by Hunns (Appendix III) are more akin to VMS style. Cambrian mineralisation.

8. CONCLUSION

The aeromagnetic survey has highlighted several areas of probable prospectivity within the

• licence area, in particular the Sock Creek area and the Southern Slopes of Mt Block.

In addition the High Point area is considered to be prospective because mineralised and

altered Que-Hellyer volcanics have been intersected there. The style of mineralisation in this

area is unclear at present.

A study in the Sock Creek South area has confirmed that mineralisation is confined to veins

and not related to significant alteration. It has however, identified similarities between the

stratigraphy and the Que-Hellyer Sequence.

9. RECOMMENDATIONS

The following program is recommended for 1991-92 to further investigate those areas

highlighted during the current work:

•
1. Identification of the mineralisation style at High Point, if possible. to enable a drill hole to

be targeted there;
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'. 2. A regional gravity survey to be undertaken to enhance the aeromagnetic interpretation.

especially in areas thought to be altered.

3. Refinement of the aeromagnetic interpretation using magnetic susceptibility data.

4. Detailed mapping and lithogeochemical surveys in the areas highlighted by the

aeromagnetic survey ie. Sock Creek and Southern Mt Block. Some of this work is to be

undertaken by an honours student from the University of Tasmania.

5. Diamond drilling of targets identified by the above programme.

•

•
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SUMMARY

A new high resolution tlelicopter aeromagnetic survey of the
Bulgobac Hill - Mt Block region between Tullah and Que River in
western Tasmania has revealed dissimilar terranes and explained
many aspects of the structure.

This report describes specification and acquisition of the
survey. It also includes a discussion of possible implications
but further interpetation requires SOme re-examination of
specific features observed at, or near, known mineralised sites
such as Sock Creek or which affect significant volumes of the Nt
Read Volcanics such as south of Nt Block. Any further
examination Inu~t use observed rather than processed contour data
and fully compensate for terrain effects due to the subtlety of
many responses.

The nLost obvious features of the magnetic field trend NE-SW.
These clearly reflect compositional variations within the
volcarlic piles. Other trends and lineaments can be recognised.
These display NW-SE Hnd sub R-W orientations approximately. It
IS not possible to defirle the r"elative significance of these
featllres due to their varialJle presentation in different image
or cant.our displays. SllCh feaLur"es PI'obably represent transverse
01' con.iugate fracture sets and sOlne clearly trllncate shallow
source texture. The large E-W effects have been noted regionally
and associated with mineralisation. Features associated with the
Mt Read Volcanics can not be traced into Dundas Group rocks.

The largest anomaly observed ln the survey area can be
associated with mafic members of the Cambrian sequence, either
ultramafic rocks, gabbros or a thick basaltic sequence.
Depending upon the source chosen various structural and depth
options can be inferred. The anomaly balance shows that the
basaltic sequence exposed near Que River and Hellyer extends
toward this EL in a thickened form but is then faulted out near
the Mt Charter Fault. The sequence, Or effect is restored
further west. Much more work j_s necessary to resolve the natllre
and implications of variations in ttlis sequence which lies at
depths in excess of 1 km.

The Dundas Group rocks, including the mafic sources at depth,
arc structurally overlain by slices of the Mt Read Volcanics and
the whole folded. These slices dip east at about 40 degrees and
several may be inferred. The fold system plunges northward.
Structural patterns or lineaments within this complex overlay
contrast with those inferred within the Dundas Group below.

These observations raise the important issue of which features
are related to mineralisation and whether they correctly point
to mineralised sites today. A block of volcanics may have been
altered during deposition and mineralisation blLt then moved in
bulk at a later time. Or, alteration zones may reflect the
position of crustal controls which will remain active at'all
times, in which case an alteration may reflect that later time
and not the mineralising event or position.



02J

•

•

•

400026

ii

The volcanics section of the licence area has been reviewed with
these issues in mind. Many elements are either unaltered or too
thin to carry significant remnants of alteration systems and are
therefore not of interest to large scale base metal exploration
within them. Targets may lie beneath these slices. One such
target block has been identified, although it may also be
allochthonous, simply because it has sufficient volume and
preservation of a large alteration system. The indicator
presence of various igneous lithologies along the alteration
corridor provides the evidence that this zone was active during
creation of the volcanic pile and not merely a younger
superimposed alteration.
The western end of this same corridor is terminated a little
south of the southernmost exposures of the Boco alteratiun and
mineralisation.

The potential of the northern part of the area is less clouded
or difficult since the survey has clearly revealed a structural
grain which was previousl}' unsuspected and ~hich can explai'h
Sock Creek. Several of the structures identified are associated
with localised anomalies, one half of which may suggest
alteration phenomena. Ground, rock property, chemical and
detailed nlagnetic analysis of raw data is advised in all cases.
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EL 37/89, Bulgobac Hill, is located south and west of Mt Charter
and the Que River mineralisation in western Tasmania (Figure 1).
It includes the northern exposures of the Central Volcanic
Sequence of the Mt Read Volcanics and includes mineralisation in
the adjacent Dundas Group at Sock Creek.

Gravity and magnetic data in the area have only been reviewed in
regional terms previously (Leaman, 1986a, b; 19881. Results
indicated that these data sets could reveal much information
about structural setting and control within the area and further
analysis was recommended. The regional data available were shown

however, to lack resolution due to line spacing or terrain
clearance excesses.

This report describes a detailed aeromagnetic survey undertaken
to upgrade the regional data base. The principal aims of this
survey were to
a) define alteration within the volcanics,
b) assess structural controls,
cl aid mapping and subdivision of the .'olcanics and
d) identify any mineralisation, signatures present .
A detailed, high resolution survey was specified.

This report outlines survey specification, presents the results
of survey and provides a preliminary outline of implications and
interpretation.

The report forms a basis for idea generation and testing with
suggestions for further analysis .



02,

•
SPECIFICATION

2

MAGNETIC SURVEY

400028

•

Specifications for the survey were determined by the previolls
experience provided by the Mines Department survey (Leaman,
1986a) and the need to resolve possible alteration features,
subtle trends, and the contribution due to various parts of the
Cambrian volcanic pile. Leaman (1986) has established the
general viability of magnetic metl.ods for assessment of
alteration and mineralised sites in areas free of sLr'ong
interference effects SIJch as intr'oduced by Tertiary basalt or
Cambrian liitramafics.

Many of the features sought are known to be subtle and all
preVlOUS data has lacked the necessary data resolution - in
terms of low clearance, close sampling and line density. Detail,
once lost due to variable or excessive clearances, is not
recoverable.
Since ti,e reliability of the regional data set was not known,
and there is little information available on the variability of
contrasts within the volcanics it was important to ensure that a
fair arid substantial trial of the application was permitted. The
best practicable specification was defined .

Line spacing: 200 metres E-W
Tie line spacing: 1000 metres N-S
Nominal ter,rain clearance: 80m.
Sample interval: < 10 m.
Magnetolneter sensiti~'ity: < 0.1 nT.

The line balance and orientation reflects a general compromise
in order to obtain cost effective coverage, the general form of
the terrain and the need to define sub E-W or NW-SE and SW-NE
trends as suggested by regional analysis of the Mines Department
survey. Rigorous draping necessitated use of a helicopter. Use
of fixed wing aircraft, a higher nominal clearance and general
wide variation in that clearance effectively destroyed the
resolving power of the Mines Department survey across the
important, relatively low relief magnetic field environment
associated with Cambrian volcanics and adjacent Dundas Group.
Only high relief features were defined by that survey in this
area.

data were also
processing of

•
Multichannel radiometric
commitment was made to~ard

inspection of the raw data.
(This data has not yet been fully processed
that no further analysis will be undertaker,) .

specified but no
that data pending

and it is possible
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SURVEY

The survey was flown between February 22 and March 17, 1990 by
Geo Instruments Pty Ltd under the supervision of Zoltan Beldi
using a G-813 proton precession ma~netometer in a towed bird and
a GR 3001 spectrometer with 16.8 I capacity.

An equivalent ma~netometer was used as base statiorl and the
survey was completed over several days.

Survey trackin~ was
topographic basemaps
scale of 1: 10000.

visual supported by colour
and aerial photo~raphs with

video using
a recovery

Total line covera~e was about 700 km. Line recovery and line
location details are presented in Map I (folderl.

PROCESSING

data arid a scalar of 4850 nTthefrom

Flight path digitising; processing, gridding and mapping were
performed by Pitt Research Pty Ltd of Adelaide (previously based
in Sydney'.
IGRF 1985 was removed
added to residual data.
The stability of gridding and acquisition was tested by
preparation of pixel ima~e maps which expose line misties. The
many cross ties generated by this survey were adjusted by spline
interpolations in both directions.

•
Processing statistics are summarised in Appendix 1.
A contour interval of 2 nT was selected for
presentation (Map 3 - folder). Stacked profiles are
Map 2.

the primary
presented in

Radiometric data have not been corrected, levelled or compiled.

DATA PRESENTATION

Maps 1, 2 and 3 (folders) provide detailed presentation of the
survey coverage, observed profiles and contours of the magnetic
field at 1: 10000 scale.

Figure 58 provides a colour pixel image version of the magnetic
data and other image presentations are included in Figures 5 and
6.

• All images were prepared by Pitt Research Pty Ltd.

Maps used as bases have been derived from Corbett & McNeill
(1986) and Komyshan (1986) - see Figures 4A, 48.



02J
400030

•
4

The specifications were closely approximated for ttlis survey.
The effective terrain cleararlce was 100 m for the entire area
and the line covera~e, jncluding tie line irlLersectiollS, was
satisfactory. The sample spacln~ condition was Tlot met; this
averaRes 12 to 15 In in pracl~ice. This variation },as nc)t created
any problems in terms of sllrvey use in \'iew of the slightly
higher terrain clearance and is about one third that of previous
regiollal surveys. However, the fact was not Itnown uTltil the data
tape and flight path map was supplied by ti,e contractor - after
approval of contour plans and all other materj.als. Others are
warned that sp~cjflcatjorls aTJd payment schedules should require
proof of specification prior to acceptance of any data
(preliminary or finall.

COMPAHISuN WITH PREVIOUS DATA

The previous regional Sl.rvey described by Corbett et al {19821
and Leamar. {1986al ha~ been reproduced as Figure 2 arId .nay be
compared with the new survey {Fi~ure 3}. Contour intervals are 2
nT for the new survey and 5 or 10 for the old.

• The regional survey can be seen to provide a reasonably reliable
view of the magnetic field 1n terms of the location and
identificatiorl of all significant responses but there was
clearly co·nsiderable loss of resolution and defir,ition in many
areas. Specific examples relate to the western exposures of the
volcanics, the shoulder and compound detail on large anomalies
and tile differentiation of responses in the Sock Creek and Ht
Block areas.

The lower clearance, higher resolution and better constrained
flight path with closer line spacings has considerably improved
feature recognition and location. The significance of some of
this detail is discussed below.

Character correlation of the older data was used to suggest
possible sub E-W alteration corridors (approx 5386 000 and 5394
000 mNI and many NE-SW and NW-SE fractures generally (see
Leaman, 1987). The validity of many of these was unknown.
Alteration responses have not been recogrlised previously,

•
The large sub-circular anomaly west of Sock Creek was described
by Leaman 11986a) and associated with a slice of ultramafics
trapped in fault surfaces which may dip east at some depth.
Regional magnetic modelling of this regior. s"ggested cOI.flicting
dip arran~ements for' pOSSible sources and no conclusj.ons about
the source was offered. Other' features have riot been examined in
detail previously.
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INTERPRETIVE COMMENTS

discussion has been to assess
identification of patterns and
explonation ()f krJown sites and
t'ollc)i';-l.lp study.

The following comments outline possible
implications within, and of, the data set
exposed geology and ntineralised sites.

The principal object of this
observed features arid possible
relationships which may lead to
prediction of possible targets fo.'

correlatiorlS and
\..]i th respect to

All styles of presentation ~laVe been reviewed.

FEATURES OF THE MAGNETIC FIELD

The features and elements
displayed in Figure 5C.

of the magnetic field are best.

ie

•

Three principal Cl18r"acteristjcs arc evident.

A very large ~lrlomaly centred just west of the sllrveyed area
dominates the magnetic field. The pervasive influence of the
source extends across a radius of at least 6 km and normal
gradients are evident to llorth and east. Some truncation is
evident along its SE aspect. however. The scale of the effect
and the magnitude and consistency of the observed gradients
imply that the source is deep and of high contrast. (As shown
below, this is not necessarily ttle case).

Relatively shallow-sourced effects are clearly superimposed ­
but only iin the southern part of the area. Such sources are
aligned NE-SW across the central part of the surveyed regio.,
near Mt Block and Bulgobac Hill, N-S east of Mt Block and NW-SE
in the SW portion of the licence area.

Subtle~ features are present in each magnetic terrane - the
stable, essentially single source north and the more disturbed
southern area. These trends are best seen In gradient form in
the northern segment Ifigure HAl but are apparent in any form in
the southern area le.g., figures 5C, 6B). The contrast between
orientation patterns in each part of the area is clearly
displayed in Figure 68. These patterns and relationships suggest
distinct ~eolokical regillles, or t:erranes and a primary
structural or stl"utigrap}lic displaceillent. The key contact can be
correlated with the NW face of the Nt Read Volcanics Irefer
Figures 4A, 481.
The lack of structllI'al continlJity, as illusLrateri by character
north of this contact, bet.ween rf~gions (non 'volcanic, volcanic)
suggests that the fracture(') systems mapped "orth of the Mt
Read Volcanics are either older than, OP buried beneath,
structurally emplaced volcanic masses. Komyshan (1986) and
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Corbett and McNeill (J ~(6) each indicate fauLt.ed llu-.lrgirlS for
these volcanic blocks north of Bulgobac Hill.

the
that

Although
appears
boundary of
Fault Zone.

covera~e of the present survey is llot definitive it
similar relationships Otay exist acro~s the faulted

tile volcanics south of Mt Charter toward the Henty

In the region NE of ,Jt Block and Bll1gobac Hill,
higtl frequcflcy volcanic sources at surface,

0[' cross over h'ithinthe area Sh of Boca Siding.
although of lower resolution (~igure 2) indicate

these trends SW toward Chester from Lhis focus.

Trends evident
as dlsplaved b v
appear t.o fatl
Regional data,
a continlJl ty of

The "V~' notch bet\..;cen the raJ lating arms of the fan and the N-S
CloSllI'es (see FigL1I'e 58: aljprox ..3H7 UOO mE, ~387 UOO IllN) also
appears to repeat and the orl.entation lS not unlike the fold
closure patterns obser'\"cd near ~ue Hi.vel' and HE-~11yel". A sindlar
anomaly pattern nlay also be present north of Lake Rosebery, All
features lJe on an aXIs oriented ~E-Shi. Mc)[Oe detailed data
inspec-tion is l'equlI"ed tel test or' cOIlflrm these infererlces.

of the area are
~lost jJresent the•

TI,e ,.agnetie features of the NORTHERN part
distinctive and generally subLle and steplike.
character of fractl,res or faults.
Comparison with the lnapping of Komyshan 119861 shows negligible
correlation. Either this mapping is incorrect. all units are
comparable In properties, or the features roeflected are
concealed.

Consider the Mt Charter Faull.
This has been mapped as a twin structure Sand w of Nl Charter.
The northern fault IS indicated to Lr'end N-S souLh of 5390 000
mN, NW-SE to the Mur'chison Highway (388 000, 5392 000) and then
N-S toward Que Road. The southern fault IS mapped as Lhe
irregular' margin of the Mt Read Volcanics IN-S on the eastern
side and NE-SW to the westl (See Figures 4A, B).
The faults diverge near 388 000, 5392 000.
The N-S arm of the Mt Charter Fault, as mapped, north of the
highway is suggested but not unambiguously defined magnetically.
Much of the apparent definition is related lo an isolated but
elongated source adjacent to it. The NW-SE trend projection,
however. extends for at least 2 km toward Sock Creel•. This is
not mapped but iL is clearly defined by the gradients (Figure
6Bl. It IS likely that this structure arcs westward toward 383
000, 5392 700 but is apparently less significatlt (magnetically)
than several N-S features.

•
The principal N-S st"ucture, at about 345
even hinted geological Iv by present mapping.
The Dundas Group variations Inapped, and
obviously disturb Lhe magnetic field. This
magnetisation (possibly zero). Ti,e lithic
are also little different.

degrees true, lS not

"porphyries, do not
indicates a unifornl
wackes further east
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demonstrate tv.'Q things i the
exposed '1laterials and there
materials.

displayed by F,gure 6>\. l'his
featuI'es are preScclt 110I'lh of
lcnown strllctures at Que River

•

•

Some isolated responses arc, however, present.
Anomalies at 385 700, 5394 000 and 385 800, 5393 300 are spiky
and probably related torertiary basalt. Some otl.er features in
this area may also be associated wittl basalt renlflarlts (e.g. I 387
300, 5393 500; 387 900, 5393 000; 383 900, 5392 2001 arId
localisted features must be ground c~\ecked. These features (nay,
alternatively, be associated with patcllY variants wittlin the
Dllndas Group sequence. Sirlce nlost (If these carl be lirlked to
tOaults (known) or trends (inferred, Figure 68), some oxidation
or alteratIon IS implied. GI'adients observed near each local
deviation do indicate a lnoderate depth range fortl-le sout"ce
effect and show that it is not simply concentrated at or near
the surface. The a~sence of strong couplet anomal.ies l such as
generated by the {'ertIaI'Y basalt outliers, suvport_s stich an
inference.
Many of these effects are best
figure also shows that two sub E-W
5393 000 mN. 1'hese correlate with
15393 400 mNl.
Figure 6A also draws attention to several "knot point" anomalies
where trends or structur.es intersect or to terminations of such
structures. Examples include the intersection helob at 385 300,
5391 800 and the termination at 385 900, 5392 700 - near Sock
Creek. The latter termination occurs on the probable extension
of the Nt Cilarter Fault, rather than the fault labelled in
extant mapping.

Most of the orientations identified in the northern area cannot
be recognised within the disturbed responses relaLed to t.he Mt
Read Volcanics which cover the entire SOUTHERN portion of the
survey area.

Close examination of the anomaly patterns within the volcanics
reveals a number of inconsistencies with available mappirlg.
Since most sources within the volcanics are clearly exposed or
at very shallow depths these differences indicate that many
revisions of the geological mapping are possible using the
magnetic data and are I'eguired for complete appraisal of the
area. The anomalies mark lithological and compositional changes
in most instances.
The clearest examples of the use of the magnetic data, as well
as need for revision of mapping, are seen aroucld Mt Block.
N-S texture ma~ped magnetically on the eastern side of the
mountain lS mirrored In mapping generally although there are
several instances wtlere component allomalies are acute to the
mapped boundaries le.g., 388 000, 5388 000) and suggest a
crossed grain or offsets, in detail.
This approximate correlation is acceptable for regional mapping
and the magnetic survey offers many opportunities for fine
detailing. No such correlation can be observed on the western
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face of the mountain }lowever.
'fhe corltrast between mapping judgments or eXpOSUI"e IndicatiorlS
and the magnetic field is abrupt. Units exposed high 0'1 Mt Block
extend SW to the highway. 1'his suggests that petrological
differences which presumably form ti,e basis of the geological
mapping are ptlysically irrelcvaIlt. Furthernlo~e, they produce a
misleading vieW' of structure or stratigraphic contilluity. Onl,Y a
small part of this pattern lIas been mapped - or is lllappable.
These strong cross trends [ire apparent in Figures 5C and 6B and
persist into the hills SE of Burns Peak (see ['egiollal data).

Some other internal varlatioIlS may be observeu ~.;.-:.i.thin tbe
volcanics.
The porphyr.1' S ot fit iHock, near 380 000, 5385 000, 1S muc-h less
magnetised than other volcanics near-b,Y and ther-e lS good
correlation between the mapping of CorbetL and McNeill 119861 in
respect of their corltact position - especially tile nortllerrl arId
western margins. flle laclz of magnetic responses along the
eastern slde of this body sllggests geollletric factors vary (dips
for example).
While the magnetic cesponse arol,nd a hill aL l87 000. 5]85 000
is consistent wit.h mappirlg (and inferred volcanic ctlangesl thel'e
is no correlation with alloesi tes mapped near 385 000, 5383-4
000.

• A. ma.ior NE-SW trend SE of Mt Blocl< is also recognisable in
several presentation. This feature parallels the Henty Fault
Zone.
All responses, whether ,Jue to porphyry, porphyry margins or
other volcanics, are greatly diminished and may be fully muted
at about 5385 500 mN. This zone is about 300 01 wide. A string of
E-W elongated anomalies picks out the northern side of this
corridor. The proJection of this zone passes south of ti,e known
mineralisation alld alteration south of Boco Siding, but may be
related the critical area IS covered by glacials, and extends
to Leo's Find near Burns Peak.

The description of featu['es and nominal relationsllips given
above shows that the magnetic data can be used to upgrade
mapping and unit definition in the area. SOlne features are
obvious, others require SaIne analysis in order to precisely
define boundaries or offsets.

Repetition of lithologies within the volGanics, whether
stratigraphic or' stI'uctur"al , 18 dlJparerlt. The gross patterrl
implies folding. 'fhe t1igh frequency charact~r of many respOllseS
shows that the sources arc shallow and of limited depth range as
well.

•

The boundary between
is evident but the
implied by the large
the surveyed area.

the Mt Read
continuity
overprinted

Volcanics and the Dundas Group
of under-lying Dundas Group is
anomaly ceJ,tred to the west of
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SOIll(~ elements ~,;,oulci requlre extellded
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Several of the elements of this qualitaLive Inter"pl"etalion have
been reviewed quantitatively.

MODELLED SECTIONS

Five sections }lDve been modelled ill ()rder I~o provide a
preliminary assessmerlt of l~he interactiorJ of val'ious elelnents of
the magnetic field and the likely gener'al soilition for the
observed pat.terns. The peofiles examined sample all pr'ineipal
elements described above.
'fhe modelling deser1bed 1S
nature and designed only
styles and relationships.
three dilnensional arlalysis
for full appraisal.

PROFILE 1: 5391 000 mN 381 - 389 000 mE (~lgUre 71

•

•

'Ihis E-W profile provides an indication of the form of the large
anomaly h~hj,ch dominates the northern part. of the licence arcn.

The uniformity of the gradient 1S evident and a deep, high
contI"ast source is implied. 1'his has not been evalll~ted

accurately due to its three dimensional natllre but an equivalent
source-response has been generated for each profile in order to
satisfy the more regional elements of each section. A thin slice
of high contrast material at depths of 4 to 6 km best satisfies
this, and most other profiles. The slice of mater"ial, presumed
to be ultramafic or,_lna~rletile rich nlay dip either west or east
but the true dip could only be extracted from complete analysis
of the entire anomaly and only part of it is included here.

Specification of a reasonable regional gradient does, however,
expose the scale and nature of the local gradients - which arc
so obvious 1n Figure 6A. These are seen to be small step
anomalies and do suggest significant fault or fracture systems
given the lack of contrasts withirl the Dundas sequence.

The profiles samples the northern tip of the volcanic pile and
its faulted boundaries. The isolated anomaly near 388 000 mE
reflects this intersection.
Modelling has shown that this intersection involves very little
volcanics but that the source rocks are exposed. The nominal
dips shown in Figure 7 are essential to any fit. '[he fault zone,
however) is compound arld involves some alteratiorl and contrast
reversal. Figure 3A shows t~lat the associutiorl of negative
effect west of the volearlic front lS general but its presence
shows that a wedge of altered volcanics Illust be present. 'fhe
change in profile form up to 300 m west of the main effect also
suggests that the structure is not simple: The model suggests
that the portion of the Mt Charter Fault sectioned by this
profile is relatively low angle and a possible thrust.
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10

384 - 389 000 mE (Figure 81.

This sectio,. samples tIle volcar,ics on the southern face of Nt
Block immediately north of the strong E-W .demarcation. Ihe
section should sample any plunging antiform which has been
suggested - both by discussion above and Corbett and McNeill.

The regional source lS again evident and has. been satisfied
approximately. The western end of tIle section mIsses the
magnetic anomalies which trend toward Boca and Burns Peak but
the eastern end sanlples the eastern limb of the presumed fold.
These anomalies trend approximately N-S (see Figure 5CI.
Their source IS conlpound and generally dips east. This is
consistent with the fold concept but mlgtlt also fit atl
overthrust patter'n. SllCtl patteI'ns were implied b\' the sllggestion
that the flt Charter Fault mi>(ht be a folded thrust I above I.
This issue is further' discussed under Profile ,.

The nature ()f the SOllrce contrasts required to fit Ltlis profile
is conslstent wjt.h the simpler case outlined in Prufile 1.

section samples the western limbs of the
system, the faulted boundary of the
field of the northern zone.•

PROFILE 3:

This
fold
stable

38:, 000 mE 5382 - 5393 000 mN (Figul'os 9, 101

pces,umed Ht Block
volcnrlics and t~}le

char~Lcteristics of
This should not be

solution for the

383 000, 5391 000 - 389 000, 5395 000 (Figures 11, 12PROFILE 4
and 13)

Figure 9 provides an exanlple of the regiorla]
the field and an equivalent solution for it.
accepted as geological]~' corret:t; i~ J.S a
regional effect only.
ConsideratIon of the volcanic sources which are superimposed on
the gross response shows that all sources dip to tbe SQuth. Any
local variation occur's near their northern exposure lim_~ts. This
suggests either the bounding structures are curled about the
blocks of volcanics or that there is locally deep alteration
about the block noses. Some locally deep glacials in these
locations would support the presence of marginal alteration and
engravure. The lower surface i'lterpreted projects toward the
mapped. or inferred mapped, position of the related boundaries.
The suggestion of southerly dips for all blocks south of the
faulted boundary of the volcanics west of Mt Charter is not
consistent with any simple fold view of the litl.ological or
magnetic patterns on Ht Block.
These blocks cannot dip north unless tI,e magnetic properties of
the volcanics are nlost unusual with dOlni[lant remanence. There is
little evidence of this.

•
This apparently uninteresting
northern area which is dominated by

profile samples the stable
the effects of the large



03u

•

•

•

40003'('
11

source west of the licence area.
As in the case of previous profiles an equivalent solution \.;as
established In order to review the more detailed facets. These
are of very low amplitude and stress the subtleties re,'ealed in
figure 6A. The profile also demonstrates the lack of magnetic
contrast within the Dundas Group rocks and intruded porphyries.

The relatively smooth reg,onal profile does not possess a simple
solution, however. It cannot be explained by a single deep
source of the type incorporated in previous models. This profile
extends NE tow·ard Que River· and partially samples other effects

including those of the basaltic sequences near Que Rivet· and
Hellyer. Unless such effects are included no solution carl be
fOllrtd for" profiles north of east wit~lin this zone.
furthermore, it can be shown that the basal tic sequence rnLlst
thicken and then disappear somewhere betweeIl Que River and its
expOSl,re along ttle Murchison Highway (Komyshan, 1986) and the Nt
Charter Fault as mapped by Komyshan. Such volcanics do riot
persist SW ot the mapped Mt Charter Fault at any moderate depth
11-3 km) if at all. A large N-S structure is Implied near 389
000 mE.

Figures 11 to 13 present three sollJtions tor the regional field.
Figure 11 provides t~le norrnal form of solution gener"ated for
other models and lS' based Of\ a deep very hig;h contrast source.
Such sources easily fit the amplitude and gradient parameters of
the anomaly although flO pel"feet fit is stlowrl ill this exanlple.
Figure 12, I,owever, presents a solution based on a moderately
mafic source pile at depth within the Dundas Group section. This
type of body may also satisfy the profile. Note that it must
have relief and variations in thickness and cannot uniformly
extend NE toward Que River where such sources become an
integral, but off diagraln, part ot the solution. Such sources
must also be at considerable depth.
Figure 13 provides a lilniting example of a mafic pile, or
massive porphyries perhaps wllich can only fit the profile with
difficulty. This IS not a viable solt,tion overall since it
cannot be made to satisfy all orientations of sections.

Modelling of this profile thus demonstrates that the major
northern anomaly IS associated with slices of ultramafics or
irregular faulted piles of mafic volcanics deep within the
Dundas Group sectior,.

This enables tl,e northern section of the licence area to be
placed in regional perspective (note Figure 5C). The primary
change in field character occurs beneath the soutl,ernmost belt
of volcanics, shown In Figure 10 to dip south at a moderate
angle. It the anomaly is generated by mafic rocks, and these are
an essential component at the NE end of this profile then the
boundary of the section contalnini5 such rocks L,S dec-ply bur'ied
and rlearly 3 km south of the faulted bouridary of the exposed
volcanics. This is an important location regionally since it can
be aligned with sL,'uctures extending througl, Chester, the nick
point on the Rosebery Fault at Lake Rosebery, the pinch point of
the Huskisson Syncline and the gross fault pattern at, and west
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of, Renison.

PROFlL,E 5; 383 000, 5391 000 - 389 000. 5385 000 (Figure 141

•

•

This profile passes SE across Ht Block and samples the repeated
volcanic pattern anomalies and an)' presumed fold structure.

Most blocks must dip east 01' south. Onlv ifl the central region
can any florth dipplne; blocks be infetTed. The effect must be
localised but catl be used to support ti,e cOflcept of a plunging
afltiforln on the northern side of Mt Block.

These commerlts can be lnade iI"reSpectIve of allY gr'088 assumpLions
about t~\e profile. "lhe regional, deep ~ligh c()nlrast source
optiorl has been llsed Lo provide ~~le long wavclerlgtt, componerlt of
the aJ10lOalies rcc()rded. Whatever sour'ce L~'pe is llsed to satisfy
this condition its upper surface must lie deeper than any extent
of tile volcanic pile.
The depth extent presumed or calculated for the volcanic blocks
depends ()n corltrast assumptlons Wllich shollid be confirmed.
Anomaly character does restrict the options feasible and the
base of the volcanics certainl~ lies at depths no deepet· tl,an
about 2 or 2.5 km anywhere .

The regional provile could be drawn through different pat'Ls of
this profile; it co.,ld account for the minima, or the nominal
mean as in Figure 14. If the first option is presumed tllen once
can argue a bulk contrast for all rocks but this would require
that the Dundas Group and Mt Read Volcanics possessed similar
properties. This 1S not true. This means that the relatively
negative ZOfle which extends SW fro[n Nt Block involves either
reversely magnetised volcanics, overturned volcanics or some
geometric effect since the option to ar~ue tbat this block is of
locally lesser contrast than volcanic background cannot be
sustained on present inforlilation or analysis.
Checking of these options shows that the natural solution for
the anomaly depression at 6000 m is due to geometric factors and
is the requirement which shows the existence of antiformal dips.
There is no need for reversals of any kind, whether magnetic or
structural.

The model analysis, t1JO\lgh merely a sampler of key elements of
the magnetie field, shows that mafic volcanics are locally
present and may exceed 600 m ill thickness. It also shows that
the Nt Read Vole an ic "pi] e" of the ~It Block reg ion is made up of
slices which dip south or east and Lhut arty antic] incll folding
IS disguised by recu[nber,t folds (possiblyl. The Mt Chartet· Fault
is probably a fold(~(i thrust which dips berleattl t.•le volc:anics alld
depth limits the[n .
The nlagnetic field pattern on Ht 810ck is 'consistent with two
generations of east or SE dipping thrusl.s.

Alteration can be
associated with major

inferred on some
fault surfaces.

prof iles where it is
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MINERALISATION

No major minerallsed sites have yet been 1n th~ area covered by
this licence but mineralisation is known to exist. The principal
example is at Sock Creek and the Boco alteration is just outside
the study area.

Sites such as these represent
terranes described above.

the very different magnetic

Sock Creek can
survey; it lies
arm, pre\'ious]y
fault element
interesting to
several hundred
it is clear that
kno\'Jn site may
mineralisatj.on In

be explaIned in terms of the findings of this
rlear a major fracture intersection including one

unknown, of the Nt Chart.er Fault SYStclll. The
I'ecognlsed 18 regioTlally significant. It is
note tl1at t~le known mineralisatioll is offset

DIeters froln the prin1ury nlagnetlc confluerlce and
this site must be inspected in detail since the
only be a flag to demonstra1:e the presence of
the ar€Fl..

•

•

The magnetic uniformity wIthin the northern, Dundas Group, zone
IS not especially encouraging for base metals unless the
alternate concept of massive mafic sequences can be established
at sllallow depths. Alteration character is not readily detected
when most units are sinlilar in character - although this has not
been attempted here. This review has beerl based on contour and
raw profile data and the actual data would need to be examined
to assess such slJbtle character", It is clear that significant
structul'es are preserlt, arld that mafies are present at nloderate
depth, since small s~ep anomalies are evident. Charlged nlagnetic
character can be associated with these and some of it may
represent alteratiorl. T~lis jlJdgnlent nlust await some rock
property studies Bild {letailed evaluaLion. "l'hese structures must
be ground traced and checked geochelllicall;\'. The possible
cO/lcealmerlt of a Hellyer type sequcTice is sufficient reason to
fully detail these features.

The potential of the volcanics within the southern part of the
EL is not immediately apparent. No sllbstantial mineralised sites
are known and the reason for this is now evident. The volcanic
pile is contorted and sliced. Most large alteration and mineral
systems will have been multiply displaced.
In addition, significant portions of the pile, or slices of the
pile are not altered. Sustained b,.lk contrasts demonstrate this
for large volumes. The south face of Nt Block may be exceptional
In this respect arId sholiid be assessed. It is possible that the
low contrast embaymerlt recQrded merely reflects porphyr'y exposed
or shallowly buried.
These comments notwithstanding, there is no doubt that the
largest single element of the pile contains a large alteration
zone, or fragment of 011e. It is also "allocthonous since
inspection of regional nlagnetic data suggests that it does not
persist with the same, or any, intensity to the east of the
Henty Fault Zone or to the west of 384 000 mE. This alteration
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corridor lies at a northing of about 5385 400 - 800 mN. Many
notable and anomalous features delinlit iL, especiall~' along its
northerfl limit. There al'e alBo SOllIe rna,jor irltersections,
including the structure ,,,hich parallels the Henty Fault. It is
possible that thj_s str'llctllre carr'les late mO\'erllerlL, but it may
also be a re.iuvenation of earlier' movements. The ~3t.ructUI'e was
mapped by Corbett & ~IcNeill 11986) outside the volcanics but not
carried by them Into the pi 1e - where It clearly continues. The
form of porphyries and paLches of andesite assoc.Lated with this
strllcture sllggesLs its stl"lJctllral acti\'itv In t:}le long teI"m 8Tld
it nlust tIe asses~ed.

Severrtl lssues IlaVe been raised by
nlag-netic field and the structure of the
.....,ider rami£ lcations. rhese al'e discllssed

l'HEND IMPLICATIONS

t.he propertif~S of the
volcanic pile \"rhich have
below,

•

•

Several \~rend 0[" linealnerlt systems tlave been identified in this
small survey area. There is clear evidence of la(:k of continuity
and eonrtlcting trends In dlfferent parts of the aref<. lihile
part of these differences carl be assigned to structural overlays
there aTe some wider issues relevant to the tracing of
mineraJ_ised sites assuming these have any association with
ma,ioc' crllstal structllres and their hi~h level incarnations.

1'tle stl"Uctt~res noted within the northern area with its exposure
of D\lndas Group rocks are clearly old and presumably pI'edate any
overthrustlng of the volcanic pile. The relative subtlety of
these trends prevents any clear transmission of their pattern
through the noise of overlying volcanics.

Silnilarly, any trends or ulterntiorl systelns imposed on the
volcanic blocks during their' fornlation nlay also be presel'ved,
but highly disrupted due to the structural shattering of the
pile or volcanic arc. TIle displacement of these blocks thus
produces the trend and structural conflict aCross the various
arnlS of the fault system which bounds tI,e pile.

This history does not affect searc), and exploration use of the
-trend patterns wi thin the area beyond the volcanic pile as seen
tgday. Thus the association and comments with respect to Sock
Creek and neighbour-ing areas may be maintained. Similarly the
trends ldentified can be carried essentially to Que River and
the fault-fracture patterns there.
But this lS not Lhe case within the pile and T do not believe
this tlas been I"ecognised pr"eviously .

\,hat do the persistent structures leith,,, the volcanics actually
tell us? Consider the primary corridor at about 5385 500 mN.
Such features ll,dicate the primary grain of the deep basement or
crust but they do not tell us lehen the observed alteration was
imposed.
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For' example. The alteI'ation recorded could ha\'e been imposed in
sitll as the formatioll was deposited, or at an~ time thereafter
while it remained i., place above the crustal suture. Clearly if
the formation I,as not been displaced, and the structure has a
long history, it 1S likely that such alteration will draw
atterltion to some attractive sites. These will arise frolll both
syngenetic or subsequent epigenetic processes and both certainly
affect mineralisation within the western 'rasmania province. TIIUS

we can have botl} If) place volcanogenic deposits and, pel'haps
~ranite-related, remobilised deposits derived from such pre­
existing concen-trations. Fluid clI'cu,lation using major sutures
~ill be an important clelnent In all such cases.

But, equally, if C\ portion of a fOrlllatiofl, or volcanic pi-Ie, 1S
trallslated from an original pos1tion llrlaffected by a crustal
suture illLo a IJosition which is, it will today show some degree
of band alteration due to the rejllvenation of lnotions and fluid
processes at that position. Hut it cannot contain or be
associated ....,ith syngenetic deposits, and unless there has been
saIne other' minerallsatiorl introdllced by sonle other process if1

its history nOlo will j~hat forlnation ever' carry nlirleralisatioll.
But it will be alter'ed atld will dis[Jlay lineament alteration
character due to norlnaI waleI' arid other circulation from depth.

Consider the position in the Mt Block region. A large,alteration
corridor or fragment of one - has been observed. It even has
an intersection with Ul10ther nlaJor stl'ucture. It has curious
termLrlations involving andesites and porphyries. But is it in
situ? More imporLant if so, does it represent erlough of a
primary system to be able to still conceal mineralisation?

The in-situ question 15 critical. If the zorle is not in place
above a crustal sutllre '~e need to establish if it ever was - at
the time that cou"ted. Ti,e present work, though admittedly
prelimirlary, shows that ALL the sllrrounding \'olcanic blocl~s al'e
not ir) place. TI,ey are pieces of a folded thrust stack which
seelllS to have been prodllced by two waves of compr'ession , one
directed to the Nli and a more recent set from the east. It may
be possible to fold and arrange these as one set but the crossed
magnetic grain withir\ this and adjacent areas suggests the more
complex arrangement.
Thus if any block 1S i" place, it is the one carrying the
corridor. None of the others carry the corridol' or any part of a
similar corridor. I downrate them for base metals acoordingly.
ArlY tal'get is beneath them,
In this respect the lower southern slopes gain exploration
interest. The complex presenoe of other intrusives then takes on
new significance.
The question still remains. is this lower block in place' The
prinlary intrusive patteY"flS suggest ttlat it was once, or still
15, over a crustal suture. These suggest therefore that it does
not flOW matter if i-t js no lorlger' in place; it was when it
mattered. It may be noted that the lack of clear continuity of
this corridor fragment to east or west suggests that this block
has also been displaced since subsequent and lesser alteration
should be evident beyond it.
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Thus the second question becomes importarlt. How much of the pile
is present in this location? If it is a thin skin remnant, or
another thrust slice - which just happened to preserve a piece
of the primary alteration and be exposed today- then it may be
of little eeonolnie interest. But it there remains a reasonable
volume of altered volcanics then it becomes an important target
zone.

Much thus depends on the interpretation of the ,nodels shown in
Figures 8 and 14 and the precise identificatio., of the location
of the thrust surfaces. Figure 14 could be interpreted to imply
that the erltire folded and thrust volcanic pile is simply folded
and that only abollt 700 m of porphyry-intruded pile is present
in the critical zone. Or both could be interpreted to imply that
slices exterld over the critical zone and that no depth
information on the zorle has been gleaned. It might then exceed
more than 2 km. In either case there is considerable exploration
poterltial, but there is clearly nlore In the second case.

fhis study has identified the issues arid the prelirninary work is
sufficient to show that magnetic mctllods can be r,sed to unravel
the isslles once further ground and property contI'ol is
available.

Gravity data can be used to resol\'e 'solne ofL~lese issttes .
Regional gravity data 1n the region of the corridor fragment
discussed here have been inspected. Altllough station coverage is
coarse (I km spacing) the zone from 385 to 387 000 mE at about
5386 000 mN is anomalous in regional context. Its positive sign
1S unexpected if the pile is thin locally. The Mt Block zone to
the north carries anomalies up to 4 mGal less which are quite
consistent with lesser amounts of volcanics.

•

Conclusions drawn from the
basis have been summarised
specific interest have been
further work using the actual
all influences, is advised .

above discussion and its modelling
in Figure 15. Although areas of
suggested it should be noted that
observations, fully corrected for
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CONCL~SIONS AND RECOMMENDATIONS

The new high resoJutiorl survey of ti,e Dlilgobac Hill ,.rea wIll he
able to resolve many geoJogical issues. Although the present
work has been restrIcted and prellmlT1ar:.' in terms of data lise it
has been possible to consider' man ....- issues relevant La sllb~e4uent

analvs.is.

"[he vOJC811ics b[ l~t10 area ;lre slrllcLured ol)li !)Drl.\clllaJ" Uflits
c,an be recognIsed and traced. All Yield s,vst.ematic dip patterns
but arc depth limi tl-:,d I i lldicat ing the presence of det8chlllents.
"[here nre three ar".d lJer-kla,ps four distinct. blocj~s of nlat€rial.
Only Olle nppenl'S to be a r;arrler fOI" a pri,nary alter"aLi.on ~one ­
on the souther'n face of Mt Block.

The ~lt Cllar1~er F;llllt lllay bE~ mj.snamed since t}l~ magnetlc sllrvey
car-I ~'e llsed to stlOk t~I;1t the stl'llc:Lure su named is the least
significant of the sevpral raults \,'hich fdn from the rit Charter­
zone. One e)~tends pas! the Sock CreE'k I1llncralisatLon D[Jd anoLher
wraps about th(--> volcanic pilE-:' as 8. folded thrHst. Tile ni::ilned ~jL

Charter foult 111<-.1." I however, displace the basal tic Hellyer
sequence .

The sur-vey has revealed a structural texture h'J_thin thE:' northern
part of the area \~hich was quiLe l!llexpecteJ arid corltr·asts wit~1

exposed or mapped geology, TI,ere is considerable potential for
eXJ)loral.ioll Ln tilis zone everJ thOllg~1 the lliagnetic corltr"asts are
clear'Iy subtle. The clear association of the knohfl trace
mineralis<'-ltion with such trend s}'stems suggests that all such
features be assessed. All can be located within perhaps 100 m
and sever'al display on trend or parallel alter'ation couplets.

Geochernical l'e\'le\~ of the northern zone is recolllrnended. This
sllould be coupled with magrletic property studies and detailed
positioning of the gradient changes. Tile area about Sock Creek
should be examined in detail. It should be noted that the
principal anomaly and trend intersection is slightly offset from
the known mineralisatioll and coverage ShOl,ld not be restricted
to the narrow corlfines of the established site, Detalled review
of the magnetjc profLles l corrected for terrain Issues, is
recommended in this ~one.

Sim~Llar appr·aisals are suggested south of Nt Block. Terrairl
correction is very importarlt Ileal' the inferr'ed corridor at 5385
500 mN.
The loagnetic data should be
concentrated alteration and
strllctural appraisal. Mor'c
required. Tl,e feasibility of
demonstrated.

Magnetic analysis mi~ht be productively supported by gravity
Su!'\'ey of tJJe cI'it,ical sLructural zunes, espec~al].y around
northern targets and the Ht Block cot'rldor. General infill of
the regiorlal data base is suggesl:ed.



400044

•
18

REFERENCES

Corbett, K.D., Richardson, R.G., Collins, P.L.!'., Green, G.R.,
and Brown, A.V., 1982. The 1981 West Coast aeromagnetic
sllrvey: summary of irlformation and results. Unpub. Rep. Dep.
Mines Tasm. 1982/39.

Corbett, I\.D. & McNeill, A.W., 1986. Ge,ology of the Rosebery
Mt Block area. Map 2 Mt Read Project Map, Mines Dept. Tasm.

Komyshan, P., 1986. Geology of the Nt Charter-Hellyer ar'ea.- Map
1 Mt Read Project Map, Mines Dept. Tasm.

Leaman, D.E" 198Ga. ITlterpretation and
1981 West Tasmania Aeromagnetic
Project Report Mines Dept. Tasm.

evaluation t'eport on the
Survey. Nt Read Volcanics

Leaman, D.E., 1987. Mineralisation signature study: geophysics.
Gravity and magnetics. Mt Re&d Volcanrcs Project Rep. Dep .
Mines Tasm.•

Leaman, D. E. ,
Tasmania.

1986b. Gravity interpretation west and north west
Mt Read Volcanics Project Rep. Dep. Mines Tasm.

•

Leaman, D.E., 1988. Regional
Tasmania. Precambrian
relationships. Mt Read
Tasm .

evall.ation, west and north west
and lower Palaeozoic structural
Volcanics Project Rep. Dep. Mines



•

•

•

submitted on behalf of
Leaman Geophysics

by

Dr. D.E~ Leaman, B.Sc., Ph.D
M.Aus.I.M.M., M.M.I.C.A

lI~&--qO

400045



•

•
LOCATION OF EL 37/89 BU LGOllAC II ILL

400046

FIGURE 1
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CONTOURS OF RESIDUAL MAGNETIC FIELD EL 37/89 NORTH
(contour interval 2 nT) See also map 3 FIGURE 3A
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I Contour illLcrva) 2nT I See also flap :1 FIGURE 3U
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/
\, ~
, If
~ Ii
V'/

y

A

~1

L

/\ / CIllo
I \/

../ \

/\ Vi '\-.._/ ~ _/
l '.----~_.-

I
,'/

\ I,

\//
o L-_'-:-=__=-_,_1,1.1----..L.----J'----'--~D~I~S=T~ --'-----'-------'-----'-----,-fRlEl'fl

5'3 0'2.~ .... tJ 630 5"3Qz._

S MN
tV

1

160

• 11'1

A

~l

0

•

p

T

H

•
PROFILE 3. 38~ 000 ME 5382-5392 000 MN MODEL FIGURE 10



BlILGlI~RC 4
1/2=5/6.2

OfJu 200

383/5391-38j/~j85

400061
2D l'lAGNETI CS 110DEL

LEAMAN GEOPHYSICS
G.P.D. Box 320 D,
HObart, TasmanIa 7001

o

11

A

L

'r'

OBS· SHIFT
.-- CALC SHIFT

50
35 '.

!

,
•

•

SW

8ULG08AC 4
./2=5/6.2

('] DI STA~ICE 7';;'['I[l
.--,--.-------r---,-----.-------,------,---r-----,

''--56.-.1<

D

E

P

T

H

•
-f"" ""'-~aj.' hep

• l..1-1.{.1 J((.1.£ """{- stVf'C-e.

625:0 0,02.'1"

PROFILE 4. 383/5391 000 - 389/5395 000 ·C;,.,
DEEP SbUR~E FIGURE 11



LINE PARAMETERS - ORJGIH,LIMIT,IHCR

ijij 1 725" 1150 9000 1000

;3 72l~0

7201 10['0

100 400062

•A

N

o

M

A

L

y

200 2D 11AGI'-lET I CS ~10DEL

_ OSS SHIFT
-CALC SHIFT

50
50

t

o

Sc0

• 8ULGOBAC 4 383/~t"3:~ 1-389/5~:9:1

__-..1L_-=~""I:cc
DISTAHCE

•

o DISTNiCE 7:,:£1(1
r---"---,--·_-,--:.,---=-':--':-rt----,---,--,---,--,

D

E

p

T
)

H

•
300:Dm

tM'il-<{

-tt.... 'v"''''''-t- r", It<

o ' <>tl::' <-9.f

PROFILE 4, 383/5391 000 - 389/5395 000 SHALLOW MAFIC SOURCE
FIGURE 12



LINE PARAMETERS - ORIGIN.LIMIT.INCR ' 0 /200

50
50

400063

DES SHIFT
-CALC SHIFT

DISTANCE

2D 11~lG~IET ICS MODEL

y

A

o

o

L

M

Ob~

Ht-o.0
1\

71/\,,",-,
I \. ~"

• A I ',,--_->~~''''
,I \

N I '~

/ ""
M.:U """',

"' "",~
' ..~ ......

\.. ...... ......

•
svJ

8ULGOE:fIC

k ~"<-o,,,lts-h:< jOl-M
o.o'I.e:l ~~ f0""!€.

D

E

p

T

-f.~..,ktS

(50..'''1.-);< "1y",,"ce)

H

• 11

PROFILE 4. 383/5391 000 - 389/5395 000 VERY SHALLOW MAFICS
FIGURE 13



LINE PARAMETERS - ORIGIil,LIMIT,IHCR 0

VbJ
Z00 fll 2D I'Jf~GHET I C3 110DEL

100
1UU064

LEAMAN GEOPHYSICS
G.p.a. Bo~ 320 D,
Hobart, Tasmania 7001

50
50

- DBS SHIFT
- CALC SHIFT

-

eA
N

0

t-1

A

L

'y'

0

I\IW

• E:lILG08RC r
"

0

-~'o'"

,~(,o M

ri _ I~qorv...

E

p

T

H

•
630f> ""

PRUFILE O. 383/5391 000 - 389/5385 000 FIGURE 14



J,

D"",clllS Gl'

:f«.u.1+ t
]-MeA-<."

~
frrf R.EM

-I' +
vole>

J.~p "".j.
-lo S. 'l"~1~

tJ-k,d
:1

.v<>1Ls ·0'" 4 s
a..d~ ~"> N

alt voUs
rLt-wtuktJ. rJ­
n.~1ko t!.ey+l. J

,~ BULCoaAC

<:
~

;j In ~

~ ~" ""M '" ~ "" ..,
. --

400065

,I. 53'h

I_Ins<;

I. !s''1
·1, ,

53vb MT 13Lc~

I MAaJ AL7lJRk1"IOIJ
I COllRibo~

1Y.W56O"O

I
153~
!

.1

-------....~-=.il"'=­--0=-1._
- 0=...,."--'._-
==-=--==---=.".':,-....=..--..."''"'--

INTERPRETATION AND TREND SUMMARY OF PRELIMINARY INTERPRETATION
FIGURE 15



•
•

• •
Pitt Research Pty Ltd , 19th Jun. 1990 , Job 74IE

This tape compT'ise~i 4 data files as fClll(:)ws~

• c::
cr;
c..,

•
File 1
File'l 2
Fil.€~ 3
Fil'=~ ...~

r)~ta (:Iescripti.on l:this ·fj.le)~

Yol~I\(:le J.ot:ated d.3ta
RosebeT'y M:il\e L_ea'~es~ lClcate(j data
BU].qcll:lcl(:: lc)c~ted da'ta

• These .~irboT·ne su~'veys were perfo~med by GeoIll·!~;trUn\el·lt5 Pt~· L.td f(JY' PasminccI l... inlited in Febru~ry 1990.
Data p~~Dce'ssinq and n\.;;lppinq W·:2'5 p~~~"'+o'f'med by Pitt "~c-;OSI:?',:l·r·ch Pt.y l.lmited in M"::lr'/·.TLlne 1~J90.

• D~lta i.s y'ecD-rdl::"c! on t.hi.-;;i -file in 1.3;! byte 1~f:)CIr '(",~co'f'd'~j Wli:h blti'~':;;/'r'ecord blocl<"
dnd Of\ loca"ted ej1ta 'files j,r\ 85 byte A~5CII 're(~ords wit~l 6,8()O bytes/rec()rd block~

• CONSTRUCTION OF LOCATED DATA RECORDS:

+ .. _.- Numbe'I' ~)f variabl.e i.n '50urce file
.~ .._-_ ... F'oTluat of varl.~ble

., - Start ell,aT'deter in form~t string
.~.-_...- Stay·t (:~\dl'clcte,' ifl out~lut tlLI·ffer

i NLrn11J2'r o·f ctldrdc:tel's j.Yl O~Jt~)Llt flelcl
·t··_····- V~·r'j.dt,le flaille.,

;-~r,f."2'

•
•
•
•

1 "(F7.0)1l
'2 (F3 .. 0) If

3 (F7.0)"
~; (F'8~O) 1\

10 <:F7.0)"
18 (F3:0)"
1'1 (F8.0)"
20 (F~.1.0)"

-'-/'1.6 (F5.0)
17 (F6.0)

-ceil (F9. 2)
12 "(F6.0)
i~~" (F5.0)
14 "(Fll.O)

',;';0:>,>0 .."

151" (F4. 0)
22 "(F8.2)

')',--~

*

1.
1. 7
1 i;J

1 1. ~:.:j

1 22
1. 211
1. ~IO

1. T?
1 45
1 49
1 5t4
1 6:3
1 68
1 72
1 75
1 78

85

6 .:0+ l.. i Ilf:.~

:2" 1"-1 i.9ht
,f; ,,' '( Yl) DJ)

"? .)~ F idll"cia 1
b·)t T:i.me (~;.:1mn)

." it f~ecovery pt fJ.ag
'7 .:,(. {-lMG E.a.st:i.nq (rn)
fl * AMG Nort~ling (:m)
4 * l~addr .a.ltilueter
5 * Ba~ometric .altioleter
'1" Tot-dl Mag Fic'ld (r"w)
:;.)to Tot.:31 count (r.aw)
4 ~(. Pot·~ssiulH count ('rdw)
3 ~~ UY'dl,ium count <:TdW)
3. Thorium count (raw)
8. IGRF Corr lev mag (nT)
l~: ha ,., /'f'(~~COTd

C.'

• Note: The relevant dat~ field is filled with sp"ces where an observation is undefined.

STATISTICS TNCLUDTNG VARIABLES OF FILE 2 :



•ST~'ii~TICS INCLUDING W:'RIABlES OF FIL.E 4 :

.:::-~'::'~:--~---~:::::~:I:::~:~~:'-:~-";::::::CO
i L -" -- ,-,- ",,-- ",,- --- --,--" --- - -- "" -- ,--"

~::.- - "" "" -- - ,-- ,,- - -- ,," -- -, "" ,," ,,--, ,- ,,- ,- - "" '-" ""'" "--,,

I

GLOBAL STATISTICS
..._..• _ _----_ -._. __ .. __ .-.- _----_._-----._----_ --------------------

: Star
: DeviMaximum

o.
c•

MeanMinimum

.--_._- ....._...• ---_..... _-_. __ ..-.._------._-----_.------------------------_._--

No" .of
1)(0+ { Ob·~; q :

•

: NaillS o,r VaT'iablel::'wa Typpis n :No.."'., ,

[

[

[

[

[

I [
'"7':'l"~.-, [

I,. [
.. f :. [

[

[

[

[

l
[

[

[

[

[

[

[

[

1] P 1 :I. N/, I...i ne
2] p 2 .:l Nil Flight
.3] p ::I ~:i ~M YY[)J)D
f.l ] P " ? N:" I...:i. nf:~ t:{pe <: O:~: 1:. or a v., :I. =:t i l'!:.l)

5] P I:~ H I'M Be.::l'f" i nq -F'rDm north (d 1:0l:;j )-,
I~) ] P 6 J.O N/, I::'iducial i nc'r8ment
:;'] p '7 12 NI, I:' i d no. o,f fi't",;t obm
HI p 8 :I. t~ NI., Fid no .. of 1.0 c; 1'. obs
''>1 ,- J. 1 N'I Fiducial.<:I

:1.0:1 S 2 3 N" Time (samn)
11.] ,- 3 ~~.i N'I Total. 11a q Fi.eld ('1".:3: w)<:I

UI .'3 4 7 N2 1":0 1'. a I ':'ou nt ()~~~W)

:l. :.!t J S ~) ~~ 1'12 PotaS':5 ilJm C'OU nt ('1"',:3 w)

J ~'.1 ] ,-
<> '1 1'12 U"Cd nj.um CDU I'll (raw)'"

:1. ~51
,.. '7 10 N2 Thorium CQU nt <: ral,oJ),~

lb] " 8 :I. 1 1'14 Rad.J'.'" .:ll t iml::·~·b~,'-'
1. 71 " 9 L5 N4 Bdy·o~let·.... ic alti.meter'J

18] <' 10 :I. ~:.i 1'~2 R,:=covery pt flag-)

I'll S 11, :1.6 1'18 AMG E<lstinq (m)
201 S J.2 20 NB I~MG No't"thing (01)

2J.l S 13 24 ~M IGRF Co'C'r mag (01)

22] <' 14 26 I'U! IGRF Cor'r lev mag (01),~

"'" ~... - •.. -c- .-~. -.,..'-:-' --.- ._ .....• _._ .._--_.,----_ .. ---_ ... _------ .. .... _._----------
4';61., :I. 4001.0 ',4'777" 295 94070 1440
Ii r; f.;J~) 1. 8 11.660559 16 2.25
1.,96,:' 1 r;00~j7 90061..3{'1. 90077 5.51
!.~ 9 ,S /,1.) 1 0 O.0'l87338 1 0.26
/~9t)6l 90 90 90
(,9{'61 1 1 1
!.~9t".sl 1 32290.511 75571 2437
496·,,1 J.30 32645. ~j89 75850 2439
',9{'61 J. 32468.2,,5 75850 2438
'19602 3~j\?50 48720.06 60437 7151
,,9602 591:~J:r3.{i02 62067.30'7 62J.90.359 44.5
,"9602 2J.~4 5'77.'7181:~ 1456 129.
4960;~

., 28.866961 105 9.80~

/.960:'~ -, 21.6803'76 77 7.370"

·-.9600 1 15.25629 56 5.95
:·~960:'~ 45 100.1915 337 26.2
i.9597 239 526.4787 1661 102.
{,9661 0 0.0359236 1 0.18
{~2229 383209 386122.9 389844 1434
l~2229 5382056 5389070 5395051 3401
1.,2175 ,,7 ',S. 4653 4868.4492 4992.6992 42.1
1~2175 ,,750.4653 4868.5483 4987.8692 41.0

._._--------_._----_ ....---------_.-._----------------_._._--------_.-.,----~-_._-_ ..__.~~-_._-_._-. __._-------_._---------------------------

~ND OF HEADER FILE DATA

•• '":>",•• :"",,~,.-.

;. ,!~~j:~.Li-'

.'-- .... "'-.:. ..... ''; .

~ ... , • '~1' , • ..,---:-;~ ... ",':- .......

1-



•

APPENDIX II

SPECIFIC GRAVITY

AND

MAGNETIC SUSCEPTIBIUTY READINGS

400068



I,,,
Ub0

ED\( I Ie-,
- - I

l<:/+ne..seP ~ Yx* •

400069

• M GNETIC SUSCEPTIBILITY READINGS

Comment

H

DDH NO\ From To Reading

\-lp "- d-{ \)0 ;)1 . '1-0 0- I

?-4'''-0 ;;;> 0 I \

Q'3 'f 0 0>.'0 - D - (3

::, \ . 50 "2;,\ 58
:'ft . 'fa ~~. 10 aaol
:'5 10 ~S -50 o-::J..O

37 5a 7' 70 a 11..1

4-0 4-°- 70 0- /0

1.j.":,5 o a /7

4-6-5S 0 \ 0,

q - Cia 0 I

U 1/

0'$.1<)"

CO ob

0 1

0 ~

0(:;'1

0-/

'0-" ,,,0 0 I)

'8b' 10 0 l.C

'811 ,-:j
,', - ('-, ,-

75 S~.': ~ l' ! ~)

'10 q) 1<:> (\ (~, .,.
'.' ~' ,.

o ~,

~~?, ~ i::-:;-, -

lOCI 0 100' "lS O-Ji

10-:'5 10 G c Ilo
10"- 'j,; 0 \.")1

I'CP· S " I:)..

lid- 55 0 17

5"')4 o·oq

I' 1\ - -1 Q ,0 b

5 1.:21 [':) 0 Id-

d I cHj 1+ J 1(,

1 OJr' 7 () JJ)

131 :JS 0 &3
'3?' bO \ -~?-. /? (J 'Lj-~~

/0,0' 3> 1:':,6 0 ::>'0

! i..J..Cqz:; r Lf I ;"0 0 (,



4000'/0

• MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

H-~3 \'+5 0 (tr5" fO 0 'u HG. ~ftJe..-~ CoR£
\~O' If 1'\-'6" q O'''''~

\,
"

IS-O')? I~I '-I u IS k 'f.) WI-h, LI'"

155 IS 15S ';:).6 0 18

lbO' I IbO·S all
Ibb '-t fl.-b·l 0, I'i'

I ") I, '95 \l~-{) O·,S
175 I 175'dS 0'\ :J..

17'1 9 1'60 0 CliO

'Sif . b 1"35" 3 o oS-

''8q. £5 Iqo' 0 'J OcJ.

1'13 Cl ,"\ "'-,·65 0(:)5

\q7 q \9'8 \)5: <::; '0'1.

).0':< .;)'J Jo::>.. :s Q·Ob...

~DS"4 ;;06' I
\

00'3

?CX1 q jlo,.3 \l'03

I::J 16·,;<5 .;)1 ~ . '\-D Cl c::,Q,

dX·L./ ')::>..0-(:, o ();). 1I

e' -- -.=>BS :',:: ~ DAV€5 t-i I",:;TAIC<=' I
'ti<i&l_.•.~--

~-' ...'---

ddS- ?~ )... i e 4"; D' 0", N0 NrJ:,lt

2Xr (j 2).q· /' oJ 03 !
;;cc,:::J. )..~::>. ~ o o~

!

OJ :

1.:>..,<;. u. 2..:2 S Co O'n~
:

).'l- I "\ ")lJ..1 'u.. 2> D'S

;::'4 5' 6 .2.JtA!J' J. n Q'C>,
:

::':,-'_--: :"_~,. ~ 250 u ~ Q.,

~)'-:-~- ::::, -u- 253 h a 02 [I
Q?t- lG." liP /0-

--;<:;7 q 2s'i?';1 ;:) 03 ,,1 c;) oC:PuT .
;;l. 6 f oS }bl () 002 No.. N$Lt

d(.,7 q .20<3" 0 GOS 1 -
;:;72 .q ...'l. 73:J. 0/3

.
,.- ;)..75·S' ~7b'o 0'/0 \

2.z,O u.s
,

..2zo·75 oos I
2751.-/·7<;~% If

i
0 I

1.2,c-\0 ctS .).qa· m OOg

Xit.r4- ;;J.Cj£..f' 7 G'/( ,

?f46 75 .2dI'i .~o ooq !
;

~.2. q 2,o~' ):0 o id-. \:...--



.;c..... , ...:.. -
~ .

(. ui'u 4000'/1

'e MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

(Jp <. )CA dS ~,O OOq I-IQ wrtJl<O

'2py~y; ?\ a.. 'U 0"9 P,/(,I-e. 0rlfYl,m
<,11'1.5 0\7 'is- O' -24- ~

sa:) '1) '1'::< I -::( 009
:'J.s'.fj' ':Qs b"S" o 09 ~

':'>::Dl1- 'Ssa q o· 1'0

335 Cj 33'" ~ ()·0Ci

'3 <eM 't S?P· "0-5 o·/.;;L

"'03\1. ;)(/-3' 55 O'()-LC

?>46 '-)5' ?ifhl 034
:,u Q. 05 3'j-q . ;).. "C) . / 1 ,

(' -; l4-q9 7 't-CfCj '8 0'0'" !

• \l qu.':l.·a '+4--;;" r :l. 07 I,
\ S"7G q<; S77;;J.. o· Oe\ '* WI+-
"'-- o73C( 37,+' IS D'I) J sPLiT

.

. -

--
.

.

.
-

--



Ull 400072

•MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment

f-iP 4- LJ ,2,3 45" 0. 0 , HQ \r-' loo (0('
., b :is 4 o· 12- -
10 'B i/O 0 ·0'10 ~

15 :s IS"'') 0 /4- -
,], ·2 i"?,5 0 Dr '--'-

/0 4 ""1.c., 0 ob ~

91 1 ~~ I o (s ~

9-y lj 84 5 0 .oc] -
<16 C] :L 7 Lj.- o 0 '3 ,-

~ d-.. 304 o· I I .,

S'! :!:> 34· :" b 'S -
'3,7 c 3/ be, 0 . \ \ ..

---- UD s" 'f0 55 0 Iy

lt1i '2:: «6D 0 J...l ~

L.j '" :I. S u{,Lj () ).y ~

LjE) (;, Li "1 D o· 11 ..
S'-;) ::OS c/ s:- o 2::., -
~~ - ss·~ 0 \1 ,.

s;.<:: 4 S::"" s: (~ IS I-J~ l.JhQle.

b f , 6 f b ~ IU; ,

( " ,/ 0' .) J? -c), . , '='
b<c 9 ("'1 z 0 \ '(, "
I,-~' ~o 10 S C) ~\ ~

17. ~) 7'2 ,.- J\ L
'~ c.J-" .~

1 S 6') 7:; ;) ,-' . J,A ,.

7'<. G ez~ I 0 2.S: ~

151 6 '81 C\ b:A'-{. 0

55 2 ?:~ 5" 0"-.9
.

-..J

'6'6 .2'5 S'i-- <;- ~ (;:( ,.
"

41 I C\lS o Oc .-
"14 1) 94 I 0 oJ.. ~

CI %\ t1[, J5 001 ..

100 :, 100- b o oJ. ..
IOJ.. '" (OJ. G 0 oJ.. -
(OS c 10C;- 'b 00$ -J

lOb J.. fO!) 7 o 0'1 ,
-'

\\1 6 \,;). 0 '1 -
\\1·0' \ \ '::,') o· 1;( "



4000'13

•MAGNETIC SUSCEPTIBILITY READINGS

DOH No From To Reading Comment

HD 4 l!5b 1/5 'b' 0'01 i0Q G-' l- Cl \ -e- ,

1;1.) , s- I')"7, b o . 0"::' . - (t4...u l + ?on e-),

I~' \ 17J) d- o,O~ . - -
12,& ·S /3$ b 0 o~, - ~ ~

I uLj 0 IU4 I 0 01 ~ ....-
I [j,':A bc;- 18~@) a ,o'cJ.-

~ - -

I lj ""
'7 7u<-o-,"

CJ °3
, ,

",';;c.>, ~ " .' ~J .. _'- C .•-.:-_

Is20 \s:s :l. 0 o.c - c

,s 7 0 IS; I 0 I ~
, . , .

I';\" "'I l~ I~ 0 01 ~ '5 pI I ~- -
16;). Y 169. b to O?. - t- "'-

I\'G,I+ Ilk> (, D 0'1 · .

---- \11 I (71 '" 0 00, , -
1 / 4-, I-.( "4 S -, . , ,0 u,

\ll G In lc;' o YL ~ -
1'61<; Ib\0 0 ,S' "- •
I;)'S 1 1M 3' 0 . Ii:, - .

'')bil C1' '7J '6 cr 0,01 · ·
\ ..-, 7 .- ":...~10 00:; HQ L~_\-.o! E

If) / I InlJ5 J '\ <..~,! ,
,ti) 2-- I (I), ,

(~ 0:::: ~ ,.-
," .5 Iqs '::' 0.1 S .
I C!' 'j \'11:> " o ' 1'-1 ,

~u

I--1P 4-A Iqb 5' <lJq1. b5' o'iL f/Q e-Jl-- 01-(

, 'iq , f "Cf G eo> I b , - ·

'j,u'S I (Jj)S a... 0 QC; • ,.

~o,) 't ~o!5S- 0 0(, - -
a/I <Ii tJ.1! '-I Q 1'1 I ;

JIL{ I 1.i1-f I- o .;Lb ~ -

1./'171 R,1'i''0 o of) · ·
'MI, Z. ;)21 --; 0 ·0'6

, ,

=t[ ~w b 9)4· 'D of)..7 · sri, I-

~;A" 1 'JJ.l '0 o~4- · w\o.o l(
~c1 'DS )00 O·D~ - ·
12.6J, '1> B3s oOlCf - -
Ins ().. n~ ~ o L1 - ~

I;;F'() I') 9~(; '2 b' \7 · -
lAY I S [;,) Lj I s- o 3,0 .... c.
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•MAGNETIC SUSCEPTIBILITY READINGS

DOH No From To Reading Comment

i-IP M, ~lJ.2,- ;)c ::llt-~,S- o·~'t- NQ. V0/'0((-'

~'3 k"'Lj- o &.1 " I
2<;.9 5 ~,XD 0';;1.0 "
.;;lS~. 4- .;J53· 7 0':'''- "

dS"8' 0 ~6'1 o'~3 I,

dJoO'() :;)..bO· ~ C),oS I,
y

;;LbS' (j ;;l,bo' \ o';l.,;l" "
~ 6) ::'S ).(,:),E:, o ,(, ,'

.,1(,'j' a rl.bCJ ' 15 0' ;l.l ..
,)7\' SS _,1\' '\5 0,1"1 ..
:'11i-lJ. ;;ns,!.J. 013 "

!,

.J<;( 07<> d.w·qs 0'\1 , !
Le- C')'Xu-.'A, ).£ 4-' " 0' I (,

I

"
,

.:b>.b' 0 f).'Z(,.d.. G' \ 9
. I"

;)'10' 0 ~qO 15 Dd b .. I
1

A;;;; 0 ;;l.Ci d' ., o '3 "
I

J,.'jG''3o 29b5S 0 ,5 1

1:::>''1 l' 4-5 ::>.'\ 'I' 1.0 o a,C\ "
v

?~ 0 ~ ;) 0 S(~ '·10 ~c.D I, }-
I

~'<\ 3::kJ.' \ a ~G

'no,' ~ 30~"{. o ..:.c'i\

30",' '7 007·1 0'3,+ I,

"

?-{.iJ.O S/I 1'1 '0,,,,0 "
"
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-MAGNETIC SUSCEPTIBILITY READINGS
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•MAGNETIC SUSCEPTIBILITY READINGS

DOH No From To Reading Comment
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•MAGNETIC SUSCEPTIBILITY READINGS

DDHNo From To Reading Comment
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DOH No From To Reading Comment
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• MAGNETIC SUSCEPTIBILITY READINGS

DOH No From To Reading Comment
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• MAGNETIC SUSCEPTIBILITY READINGS
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due to poor ground condttions. The re -drill (DDH SCS 2) was collared at 22B2mE,

5200mN, and tested the anomalous zone to a depth of 148m. DDH SCS 3 was

drilled for 178.5m to test the southwesterly extension of the anomalous zone.

A. UTEM survey was conducted during 1989, and extended Anomaly G to line

3600mN and beyond. The interpreted depth to the top of the anomaly decreases to

30m on line 4600mN, before increasing in depth to 110m on line 3800mN. DDH

SCS 4 was collared at 3837mN to test the UTEM anomaly. A downhole TEM

survey was carried out using EM 37 equipment. A. downhole response was

inferred to be due to thickening glacial sediments, while the surface UTEM

anomaly was related to a fautt intersected in DDH SCS4 (Wilde & Kerr 1989).
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WORK COMPLETED

DOH's SCS 3 and 4 were legged by the author, while DOH SCS2 was logged by

Rod Allen for S.H.P. and DOH MCH 1 was logged by both the author and Rod

Allen. A number of core samples were sent for whole rock, trace and rare earth

element geochemistry to aid in the correlation between the Sock Creek Lavas and

the lavas of the Que- Hellyer Sequence. Summary logs for these holes are listed

below.

•

DDH SCS2 (Figure 2)

0- 14.8m Massive, pale green, quartz, feldspar intrusive porphyry.

14.8 - 29.2m Massive, graded, granular, very coarse grained feldspar,

quartz crystal rich volcanic sandstone to fine breccia.

29.2 - 75.6m Massive. green. plagioclase porphyrrtic basalt, wrth a flow

base hyaloclastite breccia.

75.6 - 85.3m Graded. granular, lithic sandstones. interbedded wrth grey

• 'siltstones and very fine grained sandstones.

85.3· 89.5m Granular sandstone to fine breccia of rhyolite debris.

Interpreted as a resedimented hyaloclastrte breccia.

89.5· 95.5m Massive. matrix rich, fine rhyolrte breccia, interpreted as a

resedimented rhyolrte hyaloclastite.

95.5 - 99.2m Massive insrtu rhyolrte hyalociastite breccia.

99.2 - 102.8m Massive and weakly to strongly flow banded rhyolite.

102.8 -106.9m Massive insrtu rhyolrte hyaloclastite breccia.

106.9 - 114.3m Faintly to strongly flow banded moderately quench ± hydraulic

brecciated rhyolite.

114.3 - 121.7m Massive rhyolite breccia with local black siltstone

matrix. Interpreted as a rhyolite hyaloclastite intrusive

into wet sediments.

121.7· 123.5m Thin graded beds of brown perlitic dacrte/rhyolrte + pumice

breccias, grading into black very fine grained

sandstone/siltstone.
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123.5 - 13.0m

134.0 -148.5m

E.O.H.

Massive pumice breccia with scattered denser (brown)

rhyolite lithic clasts.

Medium sized felsic volcanic breccia of brown rhyolite

clasts in a finer pumice clast matrix. Interpreted as a coarse

dense-clast base of a density graded subaqueous mass flow.

4Qn.1-·Ov..L. 'l.)

DOH SCS3 (Figure 3)

o-7.5m Pre-collar.

7.5 - 29.6m Strongly weathered quartz, feldspar, homblende porphyry.

29.6 -49.9m Polymict, graded, v.c.g., pumiceous, feldspar, quartz crystal

rich breccia to fine sandstone.

•

49.9 - 85.7m

85.7 - 86.2m

86.2 - 139.2m

139.2 -151.15m

151.15 -153.4m

153.4 - 170.4m

E.O.H.

Vesicular pillow basalts.

Lithic, feldspar phyric volcanic sandstone.

Black mudstone supported feldspar phyric rhyolite

breccias (hyaloclastitel, within a black mudstone volcanic

sandstone sequence.

Thick density graded tube pumice and dacite/rhyolite lava clast

breccia.

Pumice rich lithic breccia.

Massive grey/green and pink monied feldspar poor vesicular

daciteJrhyolite.

130.2· 134.2m

134.2 - 138.2m

uphole.•

DOH SCS4 (Figure 4)

0- 48.05m Tricone.

48.05 - 50.3m Badly weathered, oxidised, orange brown zone.

50.3 - 86.2m Tricone.

86.2 -128.0m Massive vesicular greyibrown basa~.

128.0 • 130.2m Interbedded medium grained volcanic sandstone and black

si~stone.

Feldspar crystal rich pumice breccia with finely laminated

sandstone/si~stone graded tops.

Very coarse grained rhyolite breccia, that grades



1;) 1 1382 -14285m

182.0· 195.23m

• 195.23 - 201.4m

E.o.H.

• 142.85 -145.2m

145.2 -147.4m

147.4 -153.13m

153.13 -156.4m

156.4 - 157.4m

157.4 - 161.35m

161.35 - 162.5m

162.5 - 167.5m

167.5 - 168.5m

168.5 - 176.5m

176.5 - 178.6m

178.6 -181.5m

181.5 - 182.0m

o

Feldspar phyric rhyolite with a fine grained volcanic

sandstone top.

Black siltstone.

Vesicular, fine grained brown basalt.

Black siltstone.

Lithic rich matrix supported rhyolite breccia.

Silica altered. massive feldspar crystal rich rhyolite (?).

Lithic rich matrix supported rhyolite breccia.

Fine grained massive dark grey sandstone.

Lithic rich rhyolite mega breccia.

Feldspar, quartz, lithic sandstone.

Series of graded volcanic sandstones, siltstones and

rhyolite breccias.

Pumice rich lithic breccia.

rhyolite breccias with mudstone stringers.

Carbonate spheroids.

Massiw,l feldspar phyric rhyolite.

Pumice rich lithic breccia.

DDH MCH-l (Figure 5)

0- 10.6m QUE RIVER SHALE. Massive to laminated black mudstone

with siftstone.

•

10.6·57.0m

57.0 -114.95m

114.95 -122.5m

122.5 - 124.5m

124.5 - 125.5m

125.5 - 178.0m

178.0 -179.0m

Grey/green finely feldspar porphyritic rhyolite.

Massive fine to coarse grained dark green basal/doleri1e.

Strongly amygdaloidal, weathered, green basalt.

Massive, poorly sorted dacitic hyaloclastite breccia.

Volcanic sandstone with feldspar phyric, sericite altered

pumice clasts.

Massive feldspar porphyri1ic, locally flow banded

dacite/andesite. The upper and lower contacts are

characterised by instu jigsaw fit hyaloclastite breccias.

Diffusively bedded(?), possible resedimented hyaloclastite
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179.0 -187.5m

187.5-196.0m

196.0 - 354.63m

354.63 - 359.67m

359.67·378.7m

378.7 - 407.7m

407.7 • 491.4m

491.4 • 497.5m

497.5 -518.1m

518.1·561.6m

561.6 • 606.3m

E.O.H.

/

breccia.

Massive, insitu hyaloclastite breccia.

Two definitely bedded units of breccias with graded sandstone

tops.

Dark green fine grained basalt.

Grey, fine to coarse grained, massive to diffusively bedded

quartz, feldspar, mica sandstone. Very similar to the Animal

Creak Greywacke.

Pervasive, line to medium hyaloclastite breccia.

Massive, dark green, fine grained moderately amygdaJoidal

basalt.

Grey/green feldspar porphyritic siliceous dacite/andesite.

Andesitic siltstone to fine sandstone that grades uphole into a

black mudstone.

Massive to moderately insitu quench brecciated andesite,

with abundant silicrtied/baked black mudstone stringers.

Andesitic volcanic sandstone.

ANIMAL CREEK GREYWACKE. Graded very fine grained to

coarse grained quartz, feldspar, micaceous sandstone beds.

400 r 5 'J.... ...
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GEOLOGY

The geology of the Sock Creek South area exposed in the the three diamond drill

holes (Figure 6 ) is dominated by eight major lithologies. Not all eight lithologies

are represented in all three diamond drill holes. In figure 6, stratigraphic columns

of the three Sock Creek South diamond drill holes are illustrated. The columns are

drawn so that they approximate the true thickness of each individual unit.

Working down the stratigraphy, Unit 1 IS an intrusive quartz, feldspar phyric

porphyry. The porphyry is composed of euhedral sericitised plagioclase crystals,

corroded and embayed quartz crystals. The groundmass has been extensively

a~ered to sericite and silica. The porphyry has been mapped as an intrusive by

various workers, due to its sub-concordant nature, and at the Sock Creek Prospect

the porphyry has intruded into the black shales. Whilst at the Sock Creek South

Prospect the porphyry appears to have intruded the stratigraphy at very late stage,

as it appears above the basa~s intersected in DOH SCS2 and SCS3. Corbett &

Komyshan (1989) consider that the porphyries that have intruded into the Sock

Creek Sequence, maybe part of a larger composite body that extends south into

the Buigobac- Boco area.

Unit 2 is composed of a massive, graded, granular very coarse grained feldspar,

quartz crystal rich volcanic sandstone to fine breccia that immediately overlies the

basalts intersected in DDH SCS2 and SCS3. The sandstone is composed of matrix

supported, angular (non juvenile), scattered lithic clasts. The lithic fragments are

composed of sandstone &Jor basa~, feldspar, quartz porphyritic felsic volcanic(?)

and black siltstone. In thin section the sandstones are composed of sericite altered

(partially - wholly) euhedral and broken plagioclases. Angularlbroken, embayed,

strained quartz grains are ubiquitous. The strained quartz grains have possibly

been derived from a metamorphic source .i.e. the Precambrian basement to the

Mount Read Volcanics. The quartz grains may exhibit secondary growths of silica

along their margins. Fractured quartz grains maybe annealed by later

cryptocrystalline silica. The quartz grains tend to contain arcuate trails of fluid
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inclusions. Possible green chlorrte anered pumice fragments were also noted. The

lithics vary from quartz sandstone clasts of variable grain size to quartz, feldspar

phyric lava(?) clasts. The overall texture is one of a matrix supported, poorly

sorted coarse sandstone to fine breccia. R. Allen considers that the bed ferm

implies that the sandstonelfine breccia was rapidly emplaced as thick, coarse,

subaqueous massflows. R. Allen also considers that these unrts are identical to

the base of the Dundas Group at Pinnacles.

Immediately underlying Unit 2 is a thick sequence of vesicular pillow basalts (Unit

3) The vesicles may comprise up to 10 . 20% of the basans. The pillows are

recognised by their chilled margins and inter-pillow silicified/baked sediments. The

pillows are best preserved in DOH SCS3. The basalts may have brecciated flow

bases composed of matrix supported angular basan clasts, wrth some mixing with

the underlying sediments (58e DOH SCS2) The basalts may also have irregular

flow tops. with the fractures iniilled by the overlying sandstone. No pillow margins

were noted in the basa~s intersected in DOH SCS4. This might imply a source for

the basans somewhere to the south of the Sock Creek South area The basa~s are

composed of augite + plagioclase + oliVine phenocrysts set in a groundmass of

plagioclase and augite crista Is The augrtes are up to 15mm across, and may

occur singularly or as glomerocr!sts and are invariably twinned (Figures 7 & 8 )

The augites have a bimodal size distribution. those occurring as phenocrysts and

those Within the groundmas5. The plagloclases are generally lathe shaped, but

the phenocrysts can display a prismatiC form. The lathe shaped feldspars display

muniple twinning, and like the augites have a bimodal size distribution. The

plagioclase phenocrysts are generally altered to sericite, and have later

overgrowths of secondary plagioclase defining the crystal form (Figure 9). The

feldspar illustrated in figure 9. maybe displaying relict sieve texture i.e. the core of

the phenocryst originally was composed of glass and alkali feldspar (subsequently

anered to sericrte) and armoured by a narrow rim of plagioclase. The olivines

display variable degrees of alteration, but are generally have been attered to a

pale green chlorite. The vesicles are in/illed by carbonate. Quartz xenocrysts

displaying undulose extinction were also noted. These quartz xenocrysts may

have been captured from the metamorphic Precambrian basement by the basan
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Figure 7. Twinned augite phenocrysts in a groundmass of
microlitic feldspars and pyroxenes. T.S. No. 81628

~ i gure 8. 'Fresh' and altered twi nned augi te phenocrysts.
T.S. No. 81629

II
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conduits. A narrow basalt intrusion also occurs in DDH SCS4.

Unit 4 immediately underlies the basalts and is composed of a thick sequence of

resedimented rhyolite hyaloclastite breccias, graded volcanic sandstones with

siitsione tops. The resedimented hyaloclastites are composed of matrix supported

angular feldspar phyric clasts, that grade uphole into fine sandstones and

siltstones. The matrix is generally composed of very fine grained dark grey

siltstone. The lithics within the sandstones have a variable provenance, ranging

from a sedimentary to a volcanic source The sediments near all display uphole

grading, but two narrow sandstone beds intersected in DDH SCS3 (100.1 -

1014m)display downhole grading. The coarser grained sandstones are

composed of quartz and feldspar crystals. Soft sediment deformation occurs

sporadically throughout. The base of some of the coarser sandstone units contain

rip up clasts of the underlying black siltstones.

Unit 5 is composed of a series of graded, tube pumice rich, rhyolite lithic breccias.

The pumice clasts are randomly oriented and uncollapsed, indicating that the

pumice is not welded. As the welded zones of ignimbrites display flattened

juvenile clasts (fiamme), and glass shards definining a planar foliation or eutaxitic

texture (Cas & Wrighl 1987). In thin section Ihe pumice nch segments of the

breccias are composed of randomly oriented uncollapsed and collapsed pumice

clasts (Figures 11, 12, & 13) The pumice clasts vary from sub millimetre in size to

lens of millimetres. and are altered either to sericite and/or pale green chlorite.

The pumices may contain lathe shaped plagioclasae crystals subparallel to the

tube structures. The tubes in the uncollapsed pumices generally have a core of

pale green chlorrte, rimmed by cryptocrystalline amorphorous silica. Volcanic

Iithics within the pumice rich parts of the breecias are strongly vesicular, feldspar

phyric (altered 10 silica) and spherulitic. The groundmass of these clasts is strongly

aitered to pale green chlorite and silica. Unaltered plagioclase lathes occur within

the groundmass and average <;0.15mm in size. In thin section the breccias are

composed of sericite altered (simple twinned and multiple twinned) plagioclases,

that exhibit undulose extinction. The plagioclases vary from broken crystals to

euhedral crystals (Figure 10) in form. They may also have substantial overgrowths
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Figure g. Altered plagioclase phenocryst with possible relic
sieve texture and a rim of secondary feldspar. T.S. No.816Z9.

13

Figure 10. Quartz,
feldspars have been
grains are evident.

feldpar phyric pumiceous breccia. The
altered to sericite and broken quartz
T.S. No. 81637.
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Figure 11. Randomly oriented, sericite altered pumice clasts.
l.S. No. 81631.

Figure 12. Uncollapsed pumice fragment. l.S. No. 81631

14
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of secondary silica rimming them. Quartz grains are generally broken (Figure 10),

and like the plagiocla59s may exhibit undulose extinction. A number of spherul~es

were also noted. The59 are repr959nted by orbicular growths of radiating silica

w~hin the groundmass, indicating that the groundmass originally had a glassy

component. The pumice fiagments are uncollapsed, contain feldspai crystals and

the tube structures are infilled by secondary K-feldspar(?). Both volcanic and

sedimentary Iithics were noted. This unit probably represents density graded,

subaqueous mass flows.

400160

•

•

The massive rhyolite lavas and intrusives define Unit 6, and were intersected in all

three drill holes. The rhyolite lavas are massive and poorly to strongly feldspar

phyric. The lavas are hydraUlically fractured by later chlorite veins. Devitrification

textures, such as perlitic cracking and the development of spherulites were also

noted. The lavas may contain elongated vesicles, possibly inidcating that there

was movement of the lavas after the vesicles had formed. R. Allen has interpreted

the rhyolite lavas in DDH SCS2 to represent the core of an emerging cryptodome.

In thin section the rhyolites are composed of an Intratelluric assemblage of

individual' phenocrysts and glomeroporphyritic plagioclases (Figure 14). The

presence of a porphyritic texture with an aphanitic groundmass is generally

indicative of a period of slow cooling, followed by rapid quenching of the volcanic.

This texture is normally ascribed to lavas (Cox et.al. 1979). The plagioclases have

an An content between AnS6 to An64, as determined by the Michel-Le'vy method.

This gives the plagioclases a labradorite composition. which is highly unusual for

rhyolites/dacites, as labradorites normally occur in rocks of basa~ic or near

basa~ic composition. The plagioclases are generally euhedral in form, but also

display evidence of thermal disequilibrium. That is the plagioclases have rounded

forms and corroded margins. Further possible evidence of reme~ing is indicated

by the presence probable internal me~ textures (bleb like texture) along the

cleavage planes (Figure 14). This thermal disequilibrium may explain the unusual

composition of the plagioclases. In that the plagioclases were probably once more

sodic in composition, but due to the sinking of the crystals back down into the

lower parts of the magma chamber, they reacted with the more calcic rich liquid to

give the current apparent composition. The groundmass is composed of a
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Figure 13. Collapsed pumice fragments. l.s. No. 81630

Figure14. Plagioclase phenocrysts in a.groundmass of
microlitic plagioclases and cryptocrytsalline quartz.
l.s. No. 81644.
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cryptocrystalline mosaic of interlocking quartz and K-feldspar. In plane polarise

light, relic perlitic cracks are strongly evident, and are enhanced by pale green

chlorite atteration along them.

400162

•

•

Associated with the rhyolite lavas are a series of brecciated rhyolites! dacites with

black mudstone matrix representing massive in situ hyaloclastite or pepperitic

sequences Le. the extrusive margins of a cryptodome (Unit 7). This unit appears

to only occur in DDH's SCS2 and SCS4. The rhyolite clasts are angular, with

planar to broadly arcuate to finely serate margins, and are poorly sorted. In DOH

SCS 2 the base of the dacite intersected between 106.9 - 114.3m has intruded into

wet sediments, producing pepperitic textures. Relict translucent and perlitic glassy

textures are very common within the rhyolite clasts. A similar unit occurs in DOH

SCS4 between 179.3181.1 m. The debris flows resulted from the down slope

movement of reworked hyaloclas!ite material as the cryptodome was emerging.

The base of the sequence intersected in the three drill holes is composed of thick,

graded rhyolite and tube pumice breccias (Unit 8). The rhyolite breccias are matrix

'supported in a fine tube pumice matrix, and have graded tops composed of fine

volcanic sandstones and tube pumice. In DOH SCS2 the base of this unit becomes

demonstrably iithic rich and changes from a matrix supported breccia to a clast

supported breccia. The tube pumices are very well preserved. with no evidence

for welding of the tube structures noted. Some of the pumices are collapsed and

moulded around lithics due to compaction loading. The pumices in the upper part

of the unit may comprise up to 70 percent of the breccia. The rhyolite clasts are

very angular and are up to 60mm across in size. The clasts range from dense,

intensely finely quench ± prelitic fractured clasts to moderately vesicular clasts with

elongated stretched vesicles. In thin section the tube structures of the pumice clasts

are both collapsed and uncollapsed. The collapsed pumice fragments are probably

the result of differential compaction within the beds, and also by loading of lithics

during diagenetic compaction. R. Allen has interpreted this sequence as

representing very juvenile pyroclastic debris and is probably near to the vent

source. The presence of near vent juvenile pyroclastic material is often associated

with the extrusion of Pele'an domes (Williams and McBimey 1979). The lack of
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welding suggests that the pyroclastic debris was deposrted in a submarine

environment.

The base of the stratigraphy at the Sock Creek South 'Prospect' is defined by the

Animal Creek Greywacke. This unit was not intersected in any of the threee

diamond drill holes at Sock Creek South, but was mapped by Komyshan (1986).

The presence of possible chemical precipitates is marked by a narrow zone of very

fine grained interlocking carbonate spheroids in DOH SCS4 (181.5 - 182.0m) The

spheroids are composed of dirty brown micrite with interstital sericite sheaves and

and an equigranular mosaic of cryptocrystalline silica. The interstices between the

spheroids are composed of cryptocrystalline silica.

The type of submarine volcanic environment that the Sock Creek South volcanics

and sediments were formed is illustrated in figure 15 (after Cas & Wright 1987).

Cas and Wright (1987) suggest, (based on studies of the Kuroko deposits) that the

lavas and cryptodomes in the setting illustrated in figure 15 were emplaced in very

deep water (:>30aOm). This depth and confining pressure would also preclude

explosive volcanic activity. As at pressures exceeding 315 bars i.e. critical point

(1bar = 10m, in sea water) the growth of bubbles is significantly retarded, thereby

precluding explosive volcanism. But vesiculation can occur at greater depths, but

the growth rate of such vesicles will be insignrticant. Only below the critical point

will growth rates be rapid enough to cause explosive expansion and disruption

(Cas and Wright 1987). Moore et.a!. (1977, in Williams and McBirney 1979)

found that in basatts dredged from depths of greater than 2000m that CO2 was the

main component of vesicles. The vesicles in the Sock Creek South basatts are

predominantly infilled by carbonate. Kwe assume that the carbonate is primary,

then the basalts at Sock Creek South were probably extruded at or near the same

depth as the acid volcanics. Such confining pressures are also envisaged to stop

or preclude metal bearing hydrothermal fluids from boiling, and thereby

significantly increasing the possibility of massiive sulphide deposrts forming

(Franklin et.a!. 1981).

400163
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In this type of deep submarine environment Cas and Wright (1987) state that in

situ hyaloclastites will be important elements, associated with both surface domes

and shallow cryptodomes intruding water saturated sediments. The hyaloc\astites

associated with the cryptodomes maybe dynamically mixed with the sediments

they have intruded by boiling induced fluidisation of the interstitial pore fluids,

producing pepp':Jritic textures (Cas and Wright 1987)

The economic importance of such volcanic settings cannot be ignored. Massive

SUlphide deposits could form dUring penods of volcaniC quiescent or in quiescent

settings associated with pelagic-hemipelagic sediments, or both (Cas and Wright

1987).

DOH MCH-1

40D16j

DDH MCH-1 was drilled by the Tasmania Department of Mines between July and

September 1986. The cbjechve of the hole was ~o obtain a stratigraphic section of

the Que-Hellyer VolcaniCS and to test the Hellyer ore position west of Mt. Charter.

• Corbett & Komyshan (1989) subdivided the Que-Hellyer Volcanics in this drill hole

into four units, (1) upper basalts and andesites (10.6 - 115.1 m). (2) mixed

sequence of felSIC to mafic lava, eplc/aslic breccia, tuff and minor sedimentary

rocks (115.1 - 188 6m), (3) lower andesites and basalts (1886 - 491.5m), (4)

lower tuff and lava, comprising interbedded tuff, tuffaceous sandstone and

sihstone with minor intercalated. basaltic. andesitic and felsic lavas (491.5 ­

5S9.0ni).

•

DOH MCH-1 was logged by R. Allen & SHunns in order to get a direct comparison

between the Que-Hellyer Volcanics and the Sock Creek Sequence The

approximate subdivision of the Que-Hellyer Volcanics as outlined above will be

used in the follOWing discussion. Between 10.6 -0114.9Sm (upper basalts and

andesites) DOH MCH-1 intersected a sequence of feldspar porphyritic rhyolite and

basalt/dolerite lavas. The rhyolite represents a lava flow with a quench brecciated

hyaloclasttte upper part. Black mudstone stringers penetrate the rhyolite down

hole for approximately 12 metres. The basalt/dolerite contains black mudstone
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stringers, and the lack of internal boundaries suggests that this is a sheet flow lava.

From 114.95· 187.5m (mixed s8gu8nce) is characterised by strongly amygdaloidal

• baeatts, dacitic hyaloclastite (diffusively bedded?) breccias, feldspar phyric,

seriche altered pumiceous volcanic sandstones and massive feldspar porphyrhic,

locally flow banded dache/andesite. Between 187.5 - 491.5m (lower andesites

and basalts) comprises a sequence of amygdaloidal basatt lavas and feldspar

porphyrhic dacite/andesite lavas. In thin section the dacite/andesite lavas are

dominated by devitrification textures, namely the development of spherulites. The

spherulites have cores of cryptocrystalline quartz, surrounded by attered glassy

material (Figures 16a & 16b) The feldspars impart a porphyritic texture and may

form glomerocrysts. The plagioclases are partially to wholly attered to sericite.

Where the sericite atteration is less intense, muttiple twinning of the plagioclases

is evident (Figure 17). Perlitic cracking of the dacite/andesite lavas is evident in the

more massIVe parts of the lavas (Figure 18). Graded breccias with sandstone tops,

hyaioclastite breccias and a micaceous quartz. feldspar sandstone very similar to

;~e A~:mai ':reek Greywacke are also present in this sequence .. Between 491.4 ­

518 1m (lower tuff and lava) is comprised of andeshic siltstones to fine sandstones

• tlla! grade uphole Into a black mudstone. with a basal massive to moderately insitu

q~ench brecc!ated andesite.

The bottom of DOH MCH-1 intersected the Animal Creek Greywacke. This

greywacke !s comprised of a series of graded very fine grained to coarse grained

quartz-mica sandstone beds. interbedded with thin black mudstone beds. The

graded beds range from 10 centimetres to 3 metres in thicknes (drill hole

thickness), and show many features of turbidites. Namely massive sharp bases,

graded laminated tops, black mudstone intraclasts and flame structures. The

sandstones are very well sorted with a granular texture. In thin section the Animal

Creek Greywacke is composed of well sorted angular Uuvenile) quartz grains, with

an average grain size of 1 -1.5 millimetres. All the quartz grains display undulose

exlinction (Figure 19), indicating that they were probably derived from

metamorphic Precambrian basement material. Interstitial to the quartz grains is

• pervasive carbonate alteration. The carbonate can be seen to be replacing the

quartz grains along their margins, evident by the corroded margins to the quartz

4001GG



f .,

16(

Figure 16a. Spherulites in a dacite lava. I.S. No.

16b. Spherulites in a dacite lava. T.S. No.

400167 22
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Figure 17. Plagioclase glomerocrysts in a dacite/andesite
lava. T.5. No.81612.

Figure 18. Perlitic cracks ina dacite lava. T.5. No. 81612.

23
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Figure 19. Animal Creek Greywacke. I.S. No.81626.
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grains. The carbonate comprises up to between 15 - 20 percent of the greywacke.
"-

Sheaths and blades of muscovite are also very prominent. They have highly

birefringent colo~ (yellows and blue), and have a mottled texture. The .

muscovites define two cleavages approximately15 - 20" apart·

A comparison with the Sock Creek Sequence intersected in DHH's SCS2 - 4

shows that there is some common ground between the two sequences. Namely

the presence of the rhyolite lavas, hyaloclastite breccias, and probable

volcanically derived sediments. The major inconsistency is the presence of basatt

lavas throughout the Que-Hellyer Volcanics. Whereas in the Sock Creek

Sequence the basatts are present at the top of the stratigraphy at Sock Creek South

but do not outcrop to the north (Sock Creek Prospect).
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MINERALISATION

The mineralisation intersected in the diamond drill holes at the Sock Creek South

"Prospect" is composed predominantly of finely disseminated sphalerite (± pyrite)

blebs or veinlets. The unusual feature about this style of mineralisation is that

there does not appear to be any significant alteration associated with it This lack

of significant alteration is also reflected in the low values of the Meration Index

used by Date et.al. (1983). This index (100(K20+MgO/(Na20+caO+t<;.O+MgOI) is a

measure of the formation of sericite, K-feldspar and chlorite to the amount of

plagioclase surviving. Values greater than 92 imply the total destruction of

plagioclase (Green 1990). The A.1. values for the Sock Creek South basalts and

rhyolites are all below 45 (Appendix A), indicating that there has been only minor

sericite and/or chlorite formation at the expense of the plagioclases. This lack of

signrticant might be implying that a "dry" hydrothermal system was operating at the

time or possibly that the sequence may have been very close to the land water

interface and any mineralising hydrothermal fluids may have been of sufficiently

low temperature and near neutral ph. The conditions under which the

disseminated sphalerite mineralisation may formed are illustrated in figure 20

(highlighted in yellow). For only sphalerite and pyrite to have formed then the fluid

temperatures would have to have been at temperatures less than 175VC and

decreasing fOe conditions (ie. reducing conditions). The disseminated

mmeralisation may also be part of a distal volcanogenic massive sulphide system.

If we assume that the above fluids conditions illustrated in figure 20 were

responsible for the mineralisation, then these conditions would be applicable to

those that Large (1977) predicts would form distal massive sulphides (Fig. 21).

Although in a distal volcanogenic massive sulphide we should be expecting to see

banding within the ore and possibly higher concentrations of lead. The lack of

substantial base metal mineralisation may also be attributed to the possible lack of

sulphur available to form base metal sulphides. This may be a possibility as there

is less than 5 percent pyrite reported from the three drill holes. Or alternatively the

hydrothermal fluids may have already been boiled off deeper down within the

stratigraphy to have caused very little, if any alteration. Hunns (1989) plotted the
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Figure 20. Log f02-temperature diagram illustrating

zone of possible sphalerite mineralisation
at the Sock Creek South 'Propsect'
(Highlighted in yellow).
From Large (1977).
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Sock Creek South 'Prospect'.
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zinc ratIO for tM mineralisation Intersected In the SOCk Creek SOuth diamond

drilling, and concluded that the zinc ratio for the Sock Creek South mineralisation

is more akin to that of vein style mineralisation, than a volcanogenic massive

• sullphide. All these hypotheses suggest that any significant mineralisation at Sock

Creek South possibly lies deeper in the stratigraphy.

•

•

4001"/4
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STRUCTURE

• The structure of the Sock Creek South area and the E.L. as a whole is poorly

understood. The E.L was previously mapped by Barton et.al. (1966)

of the then Tasmanian Mine Departmen~ as part of the 1 mile map series

(Mackintosh Quadrangle). This mapping was reported in Collins et.a!. (1981).

Collins (1980) inferred a north-west, south-east trending fault displacing the the

Sock Creek Sequence. This fault occurs to the immediate north of the the Sock

Creek Prospect, and was not mapped by Komyshan (1986). This structure was

delineated by Leaman (1990) in the aeromagnetic survey flown by Pasminco

Mining· Rosebery. The most important structural feature mapped by Komyshan

(1986) within the E.L. was the Mt. Charter Fault. Leaman (1990) downgrades the

importance of the Mt. Charter Fault as a major structural feature, and suggests that

the Mt. Charter Fault as mapped by Komyshan (1986) is misnamed.

•

•

4001'!S
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WHOLE ROCK GEOCHEMISTRY

• Eight samples were taken from DDH's SCS 3 & 4 for whole rock geochemical

analysis. The samples were analysed for major, trace and rare earth elements

(REE). These analyses were then combined with all of the analyses from Crawford

(1989), and selected anlayses from Corbett and Komyshan (1989) and Stolz and

Large (1988) (see Appendix A)

Major and Trace Element Geochemistry

4001'i'C

•

The Tillr variation diagrams used by Large et.al. (1986) were used to determine

the degree of geochemical alteration and differentiation trend(s) dany between the

Sock Creek Lava Sequence and the Que-Hellyer Volcanics. Previous work (eg.

Winchester and Floyd 1977) has indicated that both Ti and Zr behave as reattively

immobile elements under varying conditions of atteration. Therefore the TilZr ratio,

which IS a gcod indicator of magmatic differentiation, remains relatively consatnt

dunng alteration associated with mineralisation. Therefore the TilZr ratio can be

used to distiguish between magmatic differentiation trends and those due to

hydrothermal a~eration. as a venical spread of analyses at a constant TilZr ratio

indicates hydrothermal alteration of a constant primary composition. A sub­

horizontal trend in the TilZr ratio is indicative of a primary differentiation trend

unrelated to alteration (Large et.al. 1986). In the following discussion the

differentiation trends for unaltered Mount Read Volcanics for Si02, Ti02, K20 and

Na20 as determined by (Large et.al 1986) are used.

TiOzv TiiZ~ {Figure 221

The Sock Creek South basalts have distincly higher TilZr values than the Que­

Hellyer basalts. Crawford (1989) also showed that the Sock Creek South basalts

have significantly higher TilZr values than the Mount Read as a whole and further

• concluded that the Sock Creek South basatts are transitional between typical

island arc tholeiites and arc calc-alkaline basalts. The Sock Creek South basalts
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400 1 ':'.J. , (

Figure 22 - Ti02 versus Ti/Zr variation diagram

•

•

Solid line indicates the differentiation trend for
unaltered Mt. Read Volcanics.

From Large et.al. 1986

Dashed lines inferred differentiation trend.
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fill a compostional gap between the Miners Ridge arc tholeirtes south of

Queenstown, and the Western Volcanic Sequence high calc-alkaline basalts from

Lynchford and the Que-Hellyer Volcanics (Crawford 1989).

The Que-Hellyer basalts and andesrtes and the Sock Creek Volcanics appear not

to fall wrthin the differentiation trend to that defined by the Mount Read Volcanics.

Insted they appear to follow a potentially different differentiation trend normal to that

defined by the Mount Read Volcanics. This difference could be indicating that the

Que-Hellyer and the Sock Creek Volcanics where erupted in a different tectonic

enviroment to the remainder of the Mount Read Volcanics or that the basaltic

magmas were enriched in Ti relative to Zr compared to other basalts from the

Mount Read Volcanics. In either case the Que-Hellyer and Sock Creek basalts are

significantly different in their Ti02 and TiiZr ratio compared to the Mount Read

differentiation trend.

Si02 v. TilZr {Figure 231

4001'/8

• The majorltyof tile sample fall within thelimrts of the differentiation trend for the

Mount Read Volcanics. The Sock Creek rhyolites are depleted in Si02, in contrast

the Que-Hellyer dacites are marginally enriched in Si02. Three of the Que-Hellyer

basarts show some depletion in Si02. This depletion in Si02 also occurs in the

altered volcanics at the Que River Mine, despite evidence for silicification,

inclUding phenocryst replacement and the development of hydrothemlal chert

(Whitford et.ai. 1989).

Na20 v. TilZr {Figure 24) and ~O v. TilZr {Figure 251

•

This plot shows that there has been very Imle addition or depletion of Na20 within

the analysed Que-Hellyer and Sock Creek Volcanics. The Sock Creek rhyolrtes

show some depletion in ~O This depletion in potassium might be reflecting

minor hydrothemlal alteration of the Sock Creek rhyolrtes. The lack of significant

Kp and Na20 depletion aor addrtion further illustrates the lack of significant

alteration wrthin the Sock Creek South volcanics.
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Figure 23 - SiOZ versus Ti/Zr variation diagram
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Figure 24 - Na20 versus Ti/Zr variation diagram
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Figure 25 - K20 versus Ti/Zr variation diagram
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Figure 26 is a plot of ZriTi02 versus NbN for the geochemical data base tabulated

in Appendix A. Also plotted are the partial fields defined by Recent lavas by

Winchester and Floyd (1977). The Sock Creek South basalts again form a

distinctive elongated cluster that straddles the andesite-basalt and the sub­

alkaline basa~ fields. The Que-Hellyer basalts, andesites and dacites and the

Sock Creek rhyolites plot as a broad field that straddles the boundary between the

andesite and rhyodacite-dacite fields.

The TilZr variation diagrams (Figs 22 -25) and the ZrlTi02 versus NbN (Fig. 26)

illustrate that geochemically the Sock Creek South basa~s are the only true basa~s

between the two volcanic suites. The Que-Hellyer basalts plot within the field for

andesites, even though petrographically and geologicaly they are basalts. This

discimination might be indicating the limitations of trace geochemistry as means of

establishing a rocks affinities without significant petrological and geological input.

The basalts from the IJQQM basalts and andesites of the Que-Hellyer Volcanics

appear to show some depletion in in zirconium rea~ive to titanium with to respect to

other basalts from the Que-Hellyer Volcanics. Another alternative is that andesites

have been misidentified as basa~s.

Rare Earth Element Geochemistrv

Crawford (1989) analysed two basalts from DOH's SCS2 and SCS3 and one from

DOH HP2 for rare earth elements (REE). A further six REE basalt samples from

DHH's SCS3 and SCS4 were analysed for REE as part of the initial investigation

into the Sock Creek geology. All the REE value were chrondrite normalised

according to the values quoted by Haskins at.al. (1968) and Nakamura (1974).

A further three basa~s from DOH's SCS3 and SCS4 were analysed for their REE

contents. These were then plotted and compared to the REE analyses of Crawford

(1989) for basa~s from DOH's SCS2, SCS3 and MCH-1.

Figure 27 illustrates the REE patterns for four Sock Creek South basalts and one

basatt from DOH HP2, whioh Crawford (1989) concluded is equivalent to basalts

40018C
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Figure 26 - Zr/TiOZ versus Nb/Y variation diagram
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from the l.IIll2M basalts ami andesites sequence of the Que-Hellyer Volcanics. The

Sock Creek South basalts are depleted in the LREE compared to the basalt from

DDH HP2. Two of the Sock Creek South basalts have negative Eu anomalies, but

overall there is very good similarity between the two basaltic suites in troe shape of

their REE patterns. This similarity is possibly indicating that the two basaltic suites

maybe genetically related, and that the Sock Creek basalts are the more primitive

of the two suites.

The REE patterns for the Sock Creek rhyolites and the dacites from DDH MCH-1

are illustrated in figure 28. The dacites the rhyolites hjave identical REE patterns,

with the dacite being marginally enriched in the LREE relative to the rhyolites. This

implies that their is a very strong genetic link between the Sock Creek rhyolites and

the dacite:! from the Que-Hellyer Volcanic5.

Discussion

The Sock Creek Sequence has been postulated by Corbett and Komyshan (1988)

to be the equivalent of the Que-Hellyer Volcanics, but lacking in the basaltic

component. The three diamond drill holes at the Sock Creek South "Prospect"

have indicated that the basanic component is not missing. The rhyolites from Sock

Creek South give almost identical geochemical signatures to those from the Que­

Hellyer Volcanics. This suggests that the rhyolites intersected in the Sock Creek

South diamond drill holes are contemporaneous with the Que-Hellyer Volcanics,

or at least formed in a similar tectonic environment. A genetic link between the

Sock Creek South basalts and the Que-Hellyer basalts is implied not only from the

trace element plots but also from the REE plots. The Sock Creek South basalts are

noticebly depleted in the LREE, but have very similar REE patterns to those of the

Que-Hellyer basalts. Crawford (1989) considers that the Sock Creek South basalts

are transitional between the typical island tholeiites and arc calc-alkaline basalts,

and further predicts that the Sock Creek South basalts must slightly predate the

Que-Hellyer basaits, based on an apparent temporal increase in P20 S' Ba and

LREE enrichment, between the Sock Creek South basalts and the Que-Hellyer

basalts.
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400130

REE plot for the Sock Creek South and Que­
Hellyer basalts.
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400182

REE plot for the Sock Creek South rhyolites and
Que-Hellyer dacites.
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DISCUSSION/CONCLUSIONS

The geology and mineralisation at the Sock South 'Prospect" suggests that the

volcanics and sediments were deposited in a deep active submarine environment,

related to emerging rhyolitic/dacitic cryptodomes. The epiclastics were deposited

rapidly as debris flows of variable volcanic material. The sediments all have

graded tops indicating that the stratigraphy is the right way up i.e. dipping and

facing west and is not overturned. The volcanics are bimodal in source. The

rhyolite cryptodome(s) intruded into unconsolidated wet sediments. These dacites

have very close geochemical affinities to the dacites within the Que-Hellyer

Volcanics. Indicating that they were possibly formed at the same time and within

similar tectonic environments, as the Que-Hellyer Volcanics. The basalts are an

enigma in that no other basalts so far analysed from the Mt. Read volcanics have a

similar composition. But a possible genetic link between the Sock Creek South

basa~s and the Que-Hellyer basa~s is inferred. based on the trace element and

REE plots. This supports the conclusions of Corbett and Komyshan (1989) that the

Sock Creek Volcanic Sequence is equivalent to the Que-Hellyer Volcanics.

Crawford (1989) suggests that these basalts are transitional between the Que­

Hellyer basa~s and the basalts at Miners Ridge. south of Queenstown.

The disseminated sphalerite and pyrite mineralisation has very little a~eration

associated with it. and was possibly precipitated from low temperature, neutral ph

fluids moving through the volcanic pile. The mineralisation could possibly be

related to a distal massive SUlphide, either along strike or further down dip in the

stratigraphy at Sock Creek South.

400134
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RECOMMENDATIONS

The following recommedations are dependent on the Sock Creek Volcanics being

equivalent to the Que-HeUyer Volcanics. The geochemistry of both volcanic

sequences indicate that there is a strong genetic link between the two sequences.

The massive sulphide mineralisation at the Hellyer Mine is located at the interface

between the footwall feldspar phyric sequence and the hangingwall pillow lava

sequence (McArthur 1986 and Drown 1990). Based on the Hellyer stratigraphy,

then the horizon to test for any possible mineralisation in the Sock Creek Volcanics

must be along the strike and/or down or up dip of the contact between the Sock

Creek South basalts and the underlying rhyolite volcanics. The basalts of the pillow

lava sequence at the Hellyer Mine are characterised by a bright emerald green

colouration, due to pervasive calcite - fuchsite alteration. Suggesting that the

hyrothermai system that formed the Heller massive sulphide was still active when

the basalts were extruded (Jack (990). This style of aiteration could well prove to

be a very useful exploration tool within the basaits of the Sock Creek Volcanics. At

least one diamond drill should be collared to the west of the Sock Creek South

'Prospect' to test the potentiai of any down dip mineralisation. The hole should be

so deSigned if possible to fimsh in the Ammal Creek Greywacke, thereby providing

a stratigraphic section. A number of shallow diamond drill holes positioned along

strike between the Sock Creek Propspect and the Sock Creek South 'Prospect"

should also be considered. These holes would test the possibility of Hellyer type

mineralisation between the two propsects, along the contact between the rhyolites

and the overlying basalts. The south west extension of this contact likewise should

be investigated, for similar reasons.

The Comstaff diamond drill holes from the Sock Creek Propsect should also be

relogged in order to better establish the stratigraphy of the Sock Creek Volcanics.

Core samples wherever appropriate should be sent for major and trace element

analysis. The cost of six to eight samples would be insignificant to the overall cost

of the exploration and drilling budget. These assays would aid considerably in

providing possible further genetic links between the volcanics at the Sock Creek

100 10 '--L.vd
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Prospect, the Sock Creek South Prospect and the Que-Hellyer Volcanics. Ore

sampletl should also be submitted to SIROTOPE for Pb isotope analysis. The Pb

isotopes would enable whether the Sock Creek mineralisation has any affinities

with Devonian type mineralisation (thereby downgrading its' importance as an

exploration target), or more importantly whether there are any similarities betwwen

the Pb isotopes for Hellyer and the Sock Creek Prospect (thereby enhancing its'

exploration potential). About five samples would be required for the results to be

statisicalIy valid.

400:(){--.Ie
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APPENDIX A Whole rock geochemical data base.
References:

T.C. - Crawford, 1989
C & K - Corbett & Komyshan, 1989
AMlRA - Stolz & Large, 1988
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APPENDIX B Whole rock assays for samples

81611
81613
81614
81628
81633
81644
81635
81636
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