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SUMMARY

E.L. 20/96 - Elliott Bay lies at the southern end of Tasmania’s Mt Read Volcanics and it covers a sequence of Cambrian calc-alkaline felsic to mafic volcanics. The region has excellent prospectivity for VMS. and/or gold deposits. Enough surface exploration has been conducted in the area to  tend to preclude the existence of a major (>10 million tonnes) near surface polymetallic orebody.  

The prospectivity and potential for locating VMS orebodies at deeper  levels is still considered to be excellent. Gold orebodies have not been systematically explored for in any detail and their prospectivity is also considered to be excellent. 

Continued data review  with some compilation was undertaken by Exploration & Management Consultants Pty Ltd during the term , along with attempts to obtain a JV partner. Billiton Exploration Australia undertook a  limited  review of  the geological / geochemical data and reprocessed the existing geophysical coverage (except AEM)  to search for and enhance any deep or subtle anomalies that were not discerned historically or were overlooked. Billiton’s  report (by Southern Geoscience Consultants) is appended. 

ELA 21/99 was lodged jointly by Exploration & Management Consultants Pty Ltd (EMC) and McNeil Associates Pty Ltd to obtain a dominant  ground position in the significantly under explored SW of Tasmania. All the prospective Mt Read Volcanics between Low Rocky Point and Macquarie Harbour  ( 44 linear km strike length) are now packaged for joint venture or financing opportunities as the ‘SMRV’ – Southern Mount Read Volcanics Project (EL 20/96 + ELA 21/99). Reporting is still being undertaken separately. 

Future work is proposed to involve undertaking a new generation aeromagnetic / E.M. survey, with target follow up (geophysical, geological and geochemical) and extensive drilling, following transfer of the license to Tasmine Pty Ltd and subsequent receipt of funds from a proposed IPO.  
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1.0 INTRODUCTION 

E.L. 20/96 covers 13 km2 (in discrete two blocks of 11km2 and 2km2 - reduced from 180 km2) and is located on and near Tasmania’s southwest coast (Figure 1). The license is accessible by the four wheel drive Low Rocky Point track from Birch Inlet on Macquarie Harbour (if you are quite competent on a 4WD bike) to the un-manned low Rocky Point Lighthouse, by boat to Cowrie Beach and by helicopter. 

Access within the tenement is relatively easy by foot, 4WD motorcycle or ATV.  The prospective rocks in the license are generally poorly outcropping and are often covered by short heath and thin (to 1m) Tertiary gravels.

Certain sectors of the south-west of Tasmania are World Heritage listed.  The outcrops of Mt Read Volcanics (Figure 2) at Elliott Bay (and some Eo-Cambrian tholeiitic volcanics on the Sorell Peninsula) were specifically excluded from the World Heritage areas on the basis of their mineral prospectivity (and lesser wilderness values).

2.0 EXPLORATION PHILOSOPHY

Tasmine’s exploration philosophy with respect to the general Elliott Bay region emphasises the necessity for a serious commitment to additional aerial geophysics and drilling. Targets ideally would have coincident geochemical and geophysical responses. Major RC drilling programs are warranted at various prospects but cannot be undertaken due to inaccessibility relating to the very poor condition of the Low Rocky Point Track. If this track were improved it would assist exploration immeasurably in the area and also recreation and tourism aspects.

The potential sources of gold in the EL 20/96 area (Figure 3) can be summarised as being the following:

· V.H.M.S. deposits

· Quartz-pyrite-chlorite-tourmaline alteration zones related to shears 

· Quartz-gossanous zones associated with magnetite-chlorite alteration at granite margins.

· Stratabound replacement of coarse pyroclastics.

· Quartz veins

· Tertiary gravels

A number of conclusions have been reached regarding gold exploration and they are similar to concerns and conclusions noted by previous explorers, being:

· Gold is erratically distributed in soil samples and C horizon samples appear to be the best indicator of its presence or absence

· Detailed panning in creeks to locate the entry point of gold may be the best way to initially track it to source

· If C horizon sampling is utilised the sample should be obtained using a purpose built power auger. Post hole diggers are ineffective if the soil cover is > approximately 0.5 m

· Additional exploration in the region, specifically for gold, is still highly warranted.

3.0 EXPLORATION HISTORY

Introduction

The Elliott Bay area lies at the extreme southern end of the Mount Read Volcanics. The area saw some prospecting around the turn of the century with T.B. Moore visiting the area.  In 1955, the B.M.R. conducted an Airborne Scintillometer Survey over the southwest of Tasmania. The first EL, which included the Elliott Bay area, was that of Mt.Lyell - E.Z (L.E.E. joint venture) in 1957, which covered a vast area of south-western Tasmania.

Old Workings

Old workings are visible at V2 (hereafter Voyager is abbreviated to V - i.e. Voyager 2 becomes  V2), Lewis River, and V3. These workings date back to 1890-1910, however, the area south of Macquarie Harbour did not see the level of prospecting activity which characterised the rest of the west coast.  This was largely due to difficulty of access.

L.E.E./B.H.P.
The L.E.E. joint venture (between the Mt. Lyell and E.Z. companies, operators of the Mt. Lyell and Rosebery mines, respectively) carried out an airborne EM., magnetics and scintillometer survey over the vast "Gordon Concession" covering much of Tasmania's south-west.  Ground inspections of old workings were made at V3 and Lewis River with mapping and rock-chip sampling of the latter.  Results of this work are poorly reported and have been superseded by later more detailed work.  No data from their work is included in this report.

B.H.P explored the south-west from 1965 -1975 as part of the large EL 13/65. Initial work involved an aeromagnetic survey including the northern part of Elliott Bay, followed by an airborne scintillometer survey.  Ground work consisted of a stream sediment geochemical survey over most of the volcanics with some limited soil sampling.  In 1975, B.H.P contracted Geoex Pty Ltd to fly a McPhar H-400 EM survey over the Elliott Bay area. The McPhar H-400 EM survey has been superseded by later airborne EM surveys in the area.

Geopeko (1976-1985)
Geopeko extensively summarised all of their work in their 1985 relinquishment report (Herrmann 1985). Their work defined 36 prospects given the prefix Voyager. A brief summary of exploration conducted annually by Geopeko follows. 

1976-77

Exploration (over a 3 week period in March/April) consisted largely of reconnaissance mapping and rock sampling and the collection of -80# stream sediments over a significant of the area of Mt. Read Volcanics.  EM anomalies defined by the McPhar H-400 survey V3 and relinquished V4 and aeromagnetic anomalies from the same survey over other relinquished Voyager prospects.  

1977-78

Griding, soil sampling and geophysical surveys (dipole-dipole IP, VLF-EM and SP) were conducted over some of the prospects defined in the previous years work (V 2 and 3).  The V 3, zone in the south-eastern part of the area was recognised as having potential for V.H.M.S. style mineralisation with anomalous streams, soils and IP responses.  

1978-79

The regional work commenced in 1976/77 was extended to cover the area north of the Lewis River, with further mapping, rock sampling and -80# stream sediment sampling conducted.  Some of this work was directed towards assessing further EM anomalies from the McPhar H-400 survey. In general inconclusive results were obtained from following up the EM anomalies.

Detailed work was conducted over V2 and 3.  This work involved further griding, soil sampling and geophysics (including magnetics, IP, SP, TURAM and VLF-EM).  The first drilling (All Jacro AQ holes) was conducted in this season with 2 short holes (for 61.2 metres) at V3.

Geochemical and geophysical anomalies at V2 were attributed to minor “erratic” lenses of mineralisation.  Those at V3 remained unexplained by drilling, though the occurrence of sulphides (including Cu, Pb and Zn) in fine sediments was considered encouraging. 

1979-80

Work was conducted over a five month field season from December through April.  The regional reconnaissance work was extended to cover much of the remainder of  the Mt. Read Volcanics in the Elliott Bay area, with -80# stream sediment sampling and geological mapping.  By this stage 26 Voyager prospects had been defined.  At the end of the season Large (1981) defined six styles of mineralisation with economic potential in the Elliott Bay area.  These were:

(1)
Cu (Pb-Zn) mineralisation (analogous to Mt Lyell) in pyritic alteration in the western part of the Elliott Bay area.

(2)
Stratabound gold in volcanics .

(3)
Rosebery type V.H.M.S. deposits in the V2-V3 area in the south

(4)
Epigenetic gold-base metal mineralisation related to the contacts with the Elliott Point Porphyry.

(5)
Copper-tungsten mineralisation associated with thin magnetite-pyrite-chlorite-siderite exhalatites (?) at V2 + V3.

(6)
Syngenetic copper mineralisation in dolomitic horizons in the tholeiitic 

(7)
Mainwaring River Volcanics to the west of the Mt. Read Volcanics at Elliott Bay.

Priority (for exploration follow up) was assigned to styles 1 to 3.

Detailed work was conducted over a number of prospects (griding, magnetics, VLF-EM and TURAM).  

1980-81

Field work concentrated on areas of alteration defined by previous work  at V3, and also  on a number of other prospects/ reconnaissance work in the Mainwaring River Volcanics.  

More significant  exploration included the following:  at V3 (further mapping, limited IP and drilling of a single 201.1 m DDH - V3/3), 

At V3 DDH V3/3 intersected felsic volcaniclastics with disseminated pyrite and minor local zinc mineralisation (8 metres @ 0.37% Zn). 

Results from work on other prospects included the discovery of Ag-Au-As anomalous in pyrite-galena-sphalerite veins along the Copper Creek Fault (V31).  Low order gold stream anomalies were defined in reconnaissance work in the Mainwaring River volcanics.

1981-82

Work was conducted over prospects in the north-eastern part of the area of Mt. Read Volcanics on now relinquished prospects. Work included griding, soil sampling and stream sediment sampling (including panned concentrates), VLF-EM and magnetics.

Felsic volcaniclastics were intersected on one of the relinquished prospects with interbedded  fine sediments including pyritic black shales interpreted to indicate a favourable ore-forming environment.  Magnetics indicated the presence of a large magnetic body at ~ 500 metres depth. Mapping at V31 confirmed that the sulphides are located in quartz veins along a geological contact. 

1982-83

Aquitaine Australia Minerals Ltd joint ventured into the project in 1982, but withdrew in 1983.

Extensive dipole-dipole IP survey was completed over the volcanics on either side of the Mt. Osmund syncline from V33 on the western side to relinquished V34 on the eastern.  100 line kilometres (totalling ~ 25 square kilometres) was read using 50 metres dipoles on east-west lines spaced 200 metres apart.  As part of this systematic work C-horizon soil sampling was completed over the same area along with detailed mapping/re-mapping.  Magnetics was read over lines in the southern part of the survey area and infill soil sampling and IP conducted in areas where anomalous responses were recorded.  Other work in the season was the extension of panned concentrate stream sampling on the eastern side of the Stony Creek Microgranite and a lead isotope study of occurrences of lead mineralisation.

The IP anomalies defined by the survey were only of subtle character, however, after consideration of other geological, geochemical and geophysical data, three were selected as priority targets for drilling in the following season with a further eight recommended for further infill IP or geochemical sampling.  The stream sampling defined a zone of anomalous alluvial tin and extended the area of the gold anomalous zone (V24/V30 lie to the west of the Stony Creek Microgranite).  The lead isotope study showed that Cambrian mineralisation could be distinguished from Devonian (less prospective) mineralisation.

1983-84 

The recommended drilling was not carried out.  Instead a smaller programme (apparently designed to obtain encouraging enough results to carry on) was completed.  In the V9 area this work consisted of a fixed loop UTEM III survey (four loops for ~ 4 line kilometres). 

Geopeko decided to withdraw from exploration in Tasmania in early -1984, however, a J.V. partner could not be found and the ground was dropped in mid -1985.

Cyprus (Arimco)-Poseidon (1985-1990)

Cyprus were the licence holders of EL 40/85 from 1985 until late-1994 when the ground was compulsorily relinquished in spite of Cyprus’s efforts to extend the E.L.  It is believed that Cyprus and Poseidon maintained a 50:50 J.V. until Aberfoyle farmed in in 1990, with the split ~ 33% each from then on.  Cyprus managed the property until 1989.  In 1990 Aberfoyle began farming into and managing the EL, pulling out in 1993.  

The following is a summary of exploration conducted by Cyprus from 1985 to 1990.

1985-96

Work Carried Out
Field work in the six months from January to June, 1986 consisted of the following:

· Helicopter borne Dighem-magnetic survey in early January including 500 line km with 150 metre line spacing

· Ground follow-up of ten anomalous areas involving:


-
14 lines totalling 19.25 km


- 
Max-min EM survey and magnetics surveys over all lines


-
455 C horizon soil samples on lines 1 to 12 and 14


-
14 rock chip samples


-
reconnaissance geological mapping


-
10 thin sections.

Results
A number of anomalies were recognised in the DIGHEM survey.  Bishop (1986)

recommended follow-up of 10 of these anomalies.  Fourteen reconnaissance 

lines were completed over these anomalies.  The prospects were relinquished in 1999.

Geologically the rocks were considered to become more altered to the south.

1986-87

Regional:

Work Carried Out
· 
Compilation of 1:10000 prospect mapping at 1:25000

· Regional Stream geochemical sampling using -80# and panned concentrates (Cu, Pb, Zn, As and Au).

· 
Rock chip sampling

· 
Air photo interpretation of structures.

Results

· Bishop (1987) recommended follow-up of a number of DIGHEM anomalies, 
Evaluation of all previous geophysical work by Mitre Geophysics (Bishop, 1987)

· DHEM on all holes at V19, compilation of all previous work at 1:25000 and regional gradient array IP over areas not covered by previous IP surveys.

· The stream geochemical sampling results along with subsequent years work are compiled at 1:10000.

Prospect evaluation was prioritised according to the following:

-
follow-up of Dighem anomalies

-
evaluation of old prospects

-
follow-up of air magnetic anomalies

-
follow-up of geological and geochemical anomalies determined from Cyprus   stream and rock-chip sampling program.

Prospects are detailed below:

Regional

Work carried out

· 
Compilation of all previous geophysics (Bishop, 1988).

· 
Interpretation of air photographs and magnetic lineaments.

Results

· Bishop's (1988) report focussed on Geopeko's Voyager prospects with further work recommended for 22 of the 36 Voyager prospects. 

Further geophysics was recommended in a number of areas:

-
further follow-up of aeromagnetic anomalies

-
gradient array IP over areas not covered in regional dipole-dipole survey, in particular the V3-V12 zone.

-
dipole-dipole IP may provide drill targets in gold prospects eg V30.

-
the extension of the resistivity high at V24 should be tested.

-
UTEM survey over the V2-V12 area.

-
DHEM at V12 prospect.

· completion of regional gravity to confirm two possible anomalies near V19 

· and further evaluate gravity at V9 and V29 in the light of drilling.

-
carry out an integrated interpretation of aeromagnetic and gravity data to help define structure and deformation in the V19 area.

Bishop’s compilation also included a complete compilation of previous surveys, geology 

etc for the area at 1:25000 scale. 

1988-89

Work Carried Out

None in the relinquished area

Aberfoyle-Arimco (Cyprus)-Poseidon (1990-1993)

In 1989-1990 Aberfoyle began farming into the EL and no work was carried out in this 

season.  At the same time Aberfoyle relinquished the outer parts of EL 40/85, much of 

which lay within EL 5/94 (until September, 1996).

1991-92

Aberfoyle flew a QUESTEM airborne EM survey over the prospective rocks.  Nine anomalies were recognised from the survey.

1992-93

Ground follow-up was carried out at all nine anomalies. This involved ground EM and soil surveys over some of the anomalies.  A single hole was planned to test the EB-1 anomaly.  This hole was abandoned at shallow depth due to difficult drilling.  A second hole was also abandoned short of the target depth.  DHEM on this latter hole did not locate any conductors below the hole.

Plutonic (1994-95)
Plutonic were successful in tendering for the Elliott Bay area against three other companies. Their work consisted almost entirely of reviews in the V19 area, but included the re-logging of core and outcrop at V3, as well as geophysical surveys in the V3 area, moving loop SIROTEM (9.7 kilometres). Plutonic’s work essentially repeated that completed by previous explorers.  

4.0 PROSPECTS

A large number of prospects have been identified by Geopeko, Cyprus and Aberfoyle’s work. Figures 1, 2 & 3 show their locations, figures 4-7 show various aspects of the area between prospects V9 and 19 and figure 8 shows ground magnetics at V19.  Other prospects, particularly gold, are recognised in this report from anomalous results which have not been followed up.  Those prospects considered to have good to very good potential for economic base metal and/or gold mineralisation are summarised below. 

Voyager 19 / Wart Hill
An obvious target at Elliott Bay is the source of the high-grade massive sulphide occurrences at Voyager 19 (Figure 9).  The two lenses that crop out returned 4m of 0.16% Cu, 10.2% Pb, 17.9% Zn, 138 g/t Ag and 0.6 g/t Au (lens A) and 3m of 0.20% Cu, 13.9% Pb, 21.9% Zn, 680 g/t Ag and 0.8 g/t Au (lens B).  Drill intersections include 1.1m of 0.27% Cu, 10.4% Pb, 24.7% Zn, 123 g/t Ag and 0.63 g/t Au (DDH WH8 from 184.85m to 185.95m) and 5m of 2.54% Pb, 5.84% Zn, 33.5 g/t Ag and 1.45 g/t Au (DDH WH10 from 185m to 190m).  The DDH WH010 intercept included 2m of 6.02% Pb, 11.71% Zn, 59 g/t Ag and 2.33 g/t Au (see Figure 10).

There is professional disagreement over the origin of the massive sulphide occurrences. If the outcropping sulphides are clasts, their large size strongly implies that their source is relatively close to the known outcrops/drill intersections.  Plutonic’s geological re-appraisal did not confidently define vectors towards this source, but this may be possible with more geological data.  If they are lenses (which seems more probable, given the high percentage of intersections by a limited number of drill holes), drilling targets exist immediately, both along strike and down dip.  

Gold in Stream Geochemical Anomalies

Three large areas (>30 sq.km.) of coherent very strongly gold anomalous streams remain inadequately explored and very poorly understood.  There is strongly anomalous gold and to a lesser extent arsenic in a number of streams elsewhere at Elliott Bay, however, these are more discrete (smaller) occurrences.  The three areas discussed below are characterised by (generally) consistently anomalous gold in streams over a large area.  These areas definitely require systematic exploration followed by drilling.

Voyager 24 and 30
This area is located in the western sector of the license (south of Voyager 19) and is a very coherent zone of anomalous gold in both -80# silt and panned concentrates (see Figure 11).  Gold is found in all creeks draining the Voyager 24 and 30 area.  Panned concentrate samples taken by Geopeko contained 99.5, 86.7 and 60.5 g/t Au, commonly with up to 50 grains of gold (confirmed as primary) in pans. 

Follow-up soil sampling in the immediate Voyager 24 area defined a zone of gold anomalous soils over a strike length of 2.4 kilometres (open ended), with a width of 200 to 300 meters. There is a coincident resistivity anomaly over much of this zone. The four diamond core holes (920 meters total) appear to have drilled down the dip of the mineralisation, with three of these holes located within a 125 meter strike length.  This target has been inadequately tested, and initial work could involve drilling shallow fences of heel to toe holes in the opposite orientation and/or conducting various geophysical surveys.

Soil sampling in the Voyager 30 area located additional anomalous gold in soils and a dipole-dipole IP survey defined a number of chargeability anomalies, including one coincident with gold anomalous soils.  The remainder of the anomalous drainages have not been covered by gold soil geochemical surveys.

The source of the gold appears to be sulphidic veins as intersected in the drill holes at Voyager 24.  The significance of these veins is unknown, however, the gold anomalous drainages and soils (where taken) are proximal to a Cambrian microgranite, suggesting a casual relationship.  The excellent potential, indicated by the high levels of gold in streams and the encouragement provided by the high-grade drill intersection, remains very significantly under-tested.
V34 
V34 lies to the north, along strike from V22.  By 1981-1982 the prospect consisted of combined Pb-Zn soil anomalies up to 4,450 ppm Pb and 3,550 Zn. V34 also lies on the eastern limb of the Mt Osmund syncline. The prospect was covered by the 1982-1983 IP survey and remapped. 

Voyager 3 - Trend in South-East

The zone running N-N-E from V3/Drake Creek/Cowrie Beach in the south through Lewis River,  V2/Old Lewis River and V12/North Lewis (Figure 12) to the Elliott Point Porphyry contact consists of a linear trend of the above prospects.  The zone has potential for V.H.M.S. and/or gold mineralisation 

The zone contains a large number of anomalous panned concentrate gold and -80# gold and arsenic  in stream sediments. 

V3 (Drake Creek or Cowrie Beach)
This prospect lies near the coast at Elliott Bay.  It was previously defined by the presence of old workings on chalcopyrite-malachite veins.  It was drilled by Aberfoyle in order to test an airborne/ground EM anomaly.  Recent work by Herrmann and Close (1995)  described the prospect as a zone of sericitic alteration on the coast.

Soil sampling by Geopeko produced anomalies up to 0.47% Pb and 1.0% Zn .    VLF-EM and dipole-dipole IP surveys were conducted over the grid.  A north-east trending zone of anomalous soils and VLF-EM was drill tested by DDH's V3/1 and V3/2 whilst the best IP anomaly, with coincident anomalous soils was tested by V3/3.  It is apparent from core to bedding that V3/3 was drilled down-dip.  Wilson (1981) states that the hole penetrated the eastern limb of a syncline with its axis to the west.  The IP anomaly is ‘explained’ by 1-3% disseminated pyrite (Wilson, 1980).  

Aberfoyle’s’ airborne EM survey located a north-north-west trending anomaly to the west of the V3 grid.  Fixed loop EM confirmed this anomaly, which was subsequently drill tested by EB-1. The first attempt was abandoned due to ground conditions with the second attempt terminated short of the target depth.  DHEM on this hole did not reveal any anomalies due to conductive sulphides. Prior to drilling, Aberfoyle conducted a C-horizon soil sampling survey on grid lines west of the V3 grid.  Where the two grids overlap it is clear that the Aberfoyle results are an order of magnitude lower than Geopeko's.  Geopeko's sampling was generally carried out using a JACRO 200 Auger rig on the back of a Muskeg Bombardier.  In inaccessible locations hand augering was used.  Aberfoyle's sampling would have been done with a hand held power auger.  Aberfoyle’s ground EM survey covered the southern two-thirds of the V3 grid, with no anomalies detected.

Gold Prospects in north-eastern Elliott Bay 

The eastern side of the Elliott Bay tenement contains a large number of steams with anomalous gold in panned concentrates.  The V3-V12 zone discussed earlier is one of these. Spatially, the large zone parallels and broadly corresponds to the contact between the Elliott Point Porphyry and the volcanics to the east.

A number of these anomalous creeks drain aeromagnetic anomalies and prospects.  The anomalies/prospects will be discussed from north to south. 

Northern Central

These four anomalous creeks are particularly prospective, as two drain into the Hudson River from the west, the other two from the east.  It also corresponds roughly with aeromagnetic Anomaly 5, though the single soil traverse conducted over aeromagnetic Anomaly 5 lies 200 metres to the north-west of the anomalous creeks.  Creeks returned 37.7 and 89.3 ppm Au and 456.1 and 4.24 ppm Au . All soils in the traverse were below detection limit (i.e <0.01 ppm), however, as noted this line was not correctly positioned.

Southern

The area in the south-eastern corner of  former EL 5/94 has quite good coverage by Cyprus' stream geochemical survey. There are scattered discretely anomalous streams (predominantly in -80# Au of As) in the very south-eastern corner, however, the best zone is the four anomalous pan concentrates (51.7, 39.3, 34.8 and 30.3 ppm) and the single 51.5 ppm pan concentrate.

Porphyry Dolerite Contact

A single pan concentrate of 230 ppm was obtained from a creek draining Jurassic dolerite near its contact with the porphyry.  A single soil traverse was conducted, but around 400 metres to the south?  All results were B.D.L., but the survey results are worthless.  It is possible that this gold was shed from Tertiary gravels underlying a hill at the headwaters of the creek.

Conclusions

There are a large number of streams with anomalous gold which have seen little or ineffective (single traverse) follow-up (the single traverses were generally undertaken to follow-up DIGHEM anomalies). The source of the gold is unknown and there is potential to discover a gold deposit in this sector of the Elliott Bay license.

5.0 EXPLORATION COMPLETED

Exploration & Management Consultants Pty Ltd completed a data review and produced a Summary Report during the first year of the Elliott Bay – 20/96 license. A joint venture was then finalised with Fimiston Mining N.L., who drilled 2 holes at the Wart Hill (sulphide outcrop) Prospect. 

The beginning of a digital database has been established and consists of (incomplete) geology, topography, creeks, tracks and geophysics. The digitising of geology over a significant proportion of the tenement has been completed with boundaries and rock types similar to that published by the Geol Survey of Tasmania, 1:25,000 Elliott Bay map sheet. Areas of significant vegetation (often associated with dominantly sedimentary lithologies) have been digitised from the 1:25,000 topographic sheets. The geophysics was re-evaluated by Fimiston and overlaid with a variety of geochemical and geological data sets (largely collected by previous workers).

During the present term, a review of the various data compilations was continued and attempts were made to locate another joint venture partner to fund exploration on the license. 

ELA 21/99 was applied for in late 1999, in conjunction with McNeil Associates Pty Ltd, to cover all the prospective Mt Read volcanics between Low Rocky Point and Macquarie Harbour, encapsulate EL20/96 and enhance the company’s regional ground position. The combined project is referred to as the SMRV Project (Southern Mount Read Volcanics). An agreement was reached with Macmin Ltd (subject to their shareholder approval) to combine EL 20/96 with El’s 21/99 and 2/92 under the ownership of Tasmine Pty Ltd and proceed to an IPO to obtain exploration funding. It is hoped to list Tasmine on the ASX (subject to Macmin Limited shareholder approval)  and use funds from that IPO to advance exploration on the license by flying a detailed AEM survey and undertaking extensive drilling.

Billiton Exploration Australia re-processed the existing aeromagnetic data during the current term and reviewed the remaining geophysical data prior to declining to participate in a joint venture in the license at this point in time due to Corporate issues (Rio Algom takeover). Their review did not emphasise geology or geochemistry at all and their report is appended as Appendix 1. Plans were subsequently purchased from their geophysical contractor as digital versions and they are include in Appendix 2 on CD-ROM. The 1.  Summary, 6. Data Processing, 7.  Discussion and 8.  Conclusions sections of Billiton’s report are included below in the text of this report also.

1.  SUMMARYtc "1. SUMMARY"
The Elliott Bay area in SW Tasmania is an area of high geological prospectivity, which has been explored over a long period of time utilising many geophysical surveys. Relatively recent magnetic, gravity and ground electromagnetic survey data have been reviewed in an attempt to locate any subtle targets and to make recommendations for future geophysical work.

The aeromagnetic data from a QUESTEM survey is of sub-optimal standard. Despite this, a number of isolated magnetic targets and zones of possible demagnetisation (alteration?) have been delineated and the data indicate potential for gold and tin mineralisation in addition to VMS mineralisation.

Ground magnetic data over two small prospects at or near Wart Hill show that the most significant anomaly has not been drill tested.

It is recommended that a new high quality combined magnetic/ radiometric survey be flown with a close line spacing to facilitate direct target detection of magnetite-pyrrhotite related mineralisation, demagnetised alteration zones, potassic alteration zones and lithological / structural mapping.

SIROTEM data over two small grids at or near Wart Hill have failed to locate the known massive sulphide mineralisation or locate any good bedrock conductor anomalies. Several very weak, ‘late-time’ features of doubtful veracity are recommended for follow up. The area is quite resistive and polarisation effects are prominent in the EM data.

Despite the lack of success with EM in the area to date, Hellyer-Rosebery-Que River type bodies are conductive, and accordingly high-powered, deep penetrating EM surveys are recommended to search for deep bedrock conductors. Large-scale reconnaissance moving loop surveys are the preferred option despite the difficulties of access.

The area has been flown with three different airborne EM surveys without success and although a modern more powerful survey would produce better results, the chances of success are not thought to be high.

It is recommended that any deep holes on the project area be reamed out if possible and logged with DHTEM and MMR. The same applies to any future holes. The possibility of using DHTEM/MMR in holes drilled at regular intervals along favourable stratigraphic horizons is suggested as an exploration strategy.

There is reasonably extensive coverage of IP over the known mineralisation in the Wart Hill area but only a few isolated grids elsewhere. Large-scale gradient array IP is suggested as an option for regional exploration elsewhere, however, this would be as slow and difficult as the TEM in the rugged, heavily vegetated areas. The depth of penetration would be much less than TEM but it would have the advantage of responding to non-conductive, chargeable mineralisation and may identify areas of pyrite alteration, which could lead to VMS deposits.

Petrophysical measurements indicate that the known massive sulphide deposits in the Mt Read Volcanics will produce a gravity anomaly if they are large enough (and/or shallow enough). Unfortunately no obvious gravity anomalies indicative of a substantial massive sulphide body have been recognized in the existing Mt Elliott gravity data although topographic corrections may improve the chances of recognition of subtle anomalies. The existing detailed gravity coverage is over a very small part of the prospective stratigraphy and the regional gravity data is too sparse to delineate a MS body. Accordingly it has been recommended that relatively detailed gravity be considered, possibly in conjunction with the proposed reconnaissance TEM surveys.

It is recommended that the large amount of historical geophysical data should be retrieved and incorporated into a GIS project.

DATA PROCESSINGtc "6. DATA PROCESSING"
6.1 General Comments:
SGC were provided with:

1. SIROTEM Amira format files on floppy disk in local grid coordinates.

2. Ground magnetic data on floppy disk in local grid coordinates

3. Located aeromagnetic data as part of the QUESTEM survey.

4. Gravity data in AMG from the Tasmanian Mines Department

5. A 1:10 000 plan showing the relationship of the local grids to AMG and topography and mineralisation.

In order to allow correlation of the ground magnetic and EM data with the other data sets, they were transformed to AMG. A simple translation was applied without rotation. The lack of rotation may have introduced a minor error of up a maximum of 15m, which is not significant for this exercise.

6.2 SIROTEM Data:

Profiles in linear and logarithmic format were plotted at 1:10 000 scale (Figures 4-18). Contour plans of the Channel 5, 10, 15 & 20 responses were made at 1:10 000 (Figures 19-22). The requested 1D-inversion processing was not possible because of the predominantly negative nature of the responses.

The field report for the SIROTEM (Appendix 1) refers to the southern block of data being from the ‘East Camp Grid’ and the northern block from the ‘Wart Hill Grid’. It has been assumed that the data sets are actually both from the same overall grid, however, other grids exist and the southern block could be misplaced, although this is unlikely.

6.3 Aeromagnetic Data:

These data from a QUESTEM survey were processed and plotted as follows:

· Total magnetic intensity (TMI) profiles at 1:10 000 & 1:25000 (Figures 23-24)

· First vertical derivative (FVD) profiles (with and without AGC) at 1:10 000 & 1:25000 (Figures 25-26)

· Total magnetic intensity (TMI) east shadowed (AGC) image plan at 1:10 000 & 1:25000 (Figures 27-28)

· First vertical derivative (FVD east shadowed image plan at 1:10 000 & 1:25000 (Figures 29-30)

The data are relatively low quality for an aeromagnetic survey because of the low spatial resolution, high noise level and relatively poor flight path.

6.4 Ground Magnetic Data:

These data were filtered with a 3 point median filter, followed by a low-pass smoothing filter, and plotted as:

· Total magnetic intensity (TMI) profiles at 1:10 000 (Figure 31)

· Total magnetic intensity (TMI) colour fill contours at 1:10 000 (Figure 32)

6.5 Gravity Data:

These data were processed and plotted as follows:

· Bouguer gravity colour-fill contours at 1:10 000 and 1:25000 (Figures 33-34)

· Residual gravity colour-fill contours at 1:10 000 and 1:25000 (Figures 35-36)

Note that the Tasmanian Mines Dept data were labelled as ‘Residual Gravity’ but appeared to be ‘Bouguer Gravity’ and were treated as such.

6.6 Other Geophysical Data:

A series of plans from John Bishop’s reports showing locations and details of various geophysical surveys were scanned and referenced in Mapinfo format to allow compilation and correlation with other data. Copies of some of these plans are included for reference.

PRIVATE 
7. DISCUSSIONtc "7. INTERPRETATION"
7.1 General Comments:

The limited petrophysical measurements at Elliott Bay have quite sobering implications for detection of mineralisation by geophysical surveys if they can be considered representative. Essentially they mean:

· Gravity surveys would work but the chances of detection would decrease rapidly with increasing depth to the mineralisation.

· Magnetic surveys will not work directly.

· Traditional TEM surveys are unlikely to work.

· IP surveys may work for shallow mineralisation.

On the positive side, if we were to consider the petrophysical measurements at Rosebery, Que River and Hellyer, then:

· Gravity surveys would work but the chances of detection would decrease rapidly with increasing depth to the mineralisation.

· Magnetic surveys will not work directly.

· Traditional TEM surveys will work, indeed Que River was an AEM discovery and Hellyer was a TEM discovery.

· IP surveys should work at least for mineralisation at shallow to moderate depths.

It seems reasonable to also anticipate the Rosebery-Hellyer style of mineralisation in the project area rather than relying on a fixed model based on the two Elliott Bay rock samples. As a result EM, IP and gravity surveys are valid exploration tools. To date, magnetic surveys would seem to be of no value for delineating mineralisation directly. They are, however, valuable for interpreting structure, lithology and alteration, thus targeting prospective areas.   Alteration zones around the mineralisation may be indicated by subtle magnetic lows. In addition, a different style of mineralisation containing magnetite and/or pyrrhotite may be present. Numerous VMS bodies in other environments have associated magnetite and or pyrrhotite.

7.2 SIROTEM:

The in-loop mode SIROTEM data is presented in profile form (Figures 4-18) and contour form (Figures 19-22). The responses are unusually low amplitude, reflecting the resistive nature of the area.  They have decayed to noise levels by Channel 22 (8.62ms). QUESTEM and IP resistivity data confirm the resistive characteristics. The terms ‘early, mid and late-time’ using in the following discussion are relative, as by normal definition, most of the response is ‘early-time’.

The transmitter current was 6 amps into a single-turn 100m x 100m loop. By modern standards, this is a relatively low dipole moment of 60 000 amp.m.turns. A more usual dipole moment these days is 25 amps into twin-turn loops giving 500 000 amp.m.turns, ie approximately 10 times the transmitted signal in the Elliott Bay surveys.

The few features interpreted from the SIROTEM data are annotated on the 1:10 000 and 1:25000 EM and IP summary plans (Figure 37-38). The dominant effect in the early to mid-time data is extensive areas of negative response as outlined on the plan. This is probably due to a polarisation effect of some sort. Comparison with historical dipole-dipole IP data shows some vague correlation in places but is not convincing. It is probably due to a rock type / weathering effect rather than being related to disseminated sulphides. A decay curve from one of these zones (Figure 39) shows the negative response decaying to zero with a power law response of –2.3.

Two cross-cutting northeast striking sinistral faults are inferred offsetting the zones of negative response. 

There are no well defined late–time anomalous responses indicative of bedrock conductors. There is a zone (TEM-1) of elevated late time response on line 12150N but this looks to be rather doubtful data, particularly as there is no indication of it on adjacent lines. A decay curve from this zone (Figure 40) does show a very slow decay indicating a long time constant and thus a possible deep bedrock conductor but it must be stressed that this is a very low-level, doubtful response. Three other zones of even weaker, but vaguely anomalous late-time response are also outlined (TEM-2 to TEM-4). The earlier UTEM surveys over this area did not show anomalous responses correlating with the SIROTEM ‘anomalies’, thus raising more doubts about their validity. Being a fixed loop survey, there is a remote possibility that the UTEM could have been poorly coupled with a conductor.

The SIROTEM data do not show any obvious indications of bedrock conductors, however, there are some questionable anomalous zones possibly worth verifying.

7.3 Aeromagnetics:

The aeromagnetic data included as Figures 23-30 were collected as part of the QUESTEM AEM survey.  The data quality is mediocre, low precision and resolution, irregular line spacing and ground clearance.  However it does provide a reasonable overall picture of the geology and structure of the area.  

Preliminary interpretations of the data are included as Figures 41 and 42.  The Lower Palaeozoic-Proterozoic basement seems to consist of a series of distinct, elongate slices or blocks separated by northerly oriented, probably transcurrent fault systems.  The magnetic stratigraphy shows evidence of large scale folding, with several fault bounded or disrupted, elongate anticlines (north closing) and synclines (south closing) being inferred from the magnetics.  The northerly fault set appears to have been active during the deposition of the Owen Conglomerate.  There is some evidence for thrust faulting-eg at the base of the Owen Conglomerate and at the interface between the Wart Hill felsic volcanics and the Western Epiclastics.

The granites intruded into the southern and eastern portion of the volcanic sequence appear to be syn- to post peak deformation.   

The strongly magnetic (1000-1500nT), elongate units along the western side of the survey (Figure 28) correlate with gabbroic and or andesitic units within the Mainwaring Group and Western Epiclastics.  Several similar magnitude anomalies within the prospective felsic volcanic sequence have been interpreted as andesitic flows or high level intrusives.  Chlorite-magnetite assemblages mapped by Cyprus Minerals associated with these strongly magnetic zones would be consistent with andesitic lithologies, but could also be indicative of substantial magnetite generative hydrothermal alteration.  Such alteration could be significant for either gold or volcanogenic massive sulphide systems.  The bulk of the felsic volcanic sequence is typically non-magnetic, with minor weakly magnetic (100-200nT) flows.  The granitic intrusives are essentially non-magnetic, but locally may contain abundant relict magnetic volcanic material.

In addition to the possible magnetic alteration zones mentioned above, several smaller scale, possible alteration features are evident in the aeromagnetic data.  These include relatively short strike length magnetic zones and possible demagnetisation zones along elongate magnetic units.  The short magnetic anomalies could be from Scuddles type pyrrhotitic VMS alteration.  Possible alteration induced demagnetisation has been inferred at the Hellyer and Que River deposits. Neither type of possible alteration response is well defined in the QUESTEM magnetics. The short strike length anomalies could be fragments of normal, magnetic stratigraphy.  The apparently demagnetised zones could reflect local terrain clearance anomalies. 

The magnetics indicate that the mineralised felsic volcanic stratigraphy in the main prospect area has been quite strongly disrupted be faulting, with the N-W to NNW fault set the most prominent.   Some of this faulting has been identified on the Geopeko and Cyprus geological maps.  However, the magnetics suggests that the degree of fragmentation could be significantly higher than indicated on the geology plans.   The known massive sulphides at Wart Hill are adjacent to what appears to be a strong fault zone along the margin of the Owen Conglomerate.  Thus the original mineralised system could be have been strongly disrupted and fragmented.  If the felsic volcanics-Owen Conglomerate contact is a thrust zone, continuations of the Wart Hill massive sulphide mineralization could be present at shallow depths beneath the south-western edge of the conglomerate.

The basic geological and structural picture inferred from the magnetics suggests that the area has reasonable potential for structurally controlled gold deposits, particularly around the nose of the granite emplaced into the southern section of the Wart Hill trend and along the larger structural corridors trending away from the granites.  Skarns developed around the granites (eg the chlorite-magnetite zones) may be potential tin mineralization targets.  Cyprus targeted the gold potential of the block during their exploration programme. 

7.4 Ground Magnetics:

Extensive ground magnetic surveys were done by Geopeko and perhaps Cyprus.  This data has not been recovered in digital form or reviewed.  The data presented as Figures 31 and 32 are from a later series of surveys undertaken in conjunction with the moving loop SIROTEM surveys over the V-19 and V-29 grids.  As expected for a felsic volcanic sequence, the overall magnetic response is subdued, with a range of about 100-150nT.    

7.4.1. V-19 (Wart Hill) Grid:

The ~300m long, >100nT anomaly centred at ~5251250N 379650E is the most significant feature in the ground magnetic surveys.  It is compatible with a shallow (~50m deep), pyrrhotitic concentration, possibly a small to medium sized massive sulphide system.  The anomaly plots neatly between the Cyprus/Geopeko drilling, ie. it has probably not been tested. There is a possible weak, coincident SIROTEM anomaly (TEM-3).  It is a reasonable but smallish target that should be relatively easy to evaluate.

Most of the other bullseye anomalies (+ 100nT) are single line features that are either noise or from very short strike length geological sources.  Most of the longer magnetic features appear to be fragments of narrow, sub-cropping, weakly magnetic stratigraphic units.  They are probably not economically significant but some of them could be related to shallow, thin massive sulphides.  If so, they should have been effectively tested by the various EM surveys.

The longer wavelength, deeper? response at ~5250250N, 379900E could be generated by a possible blind, magnetic massive sulphide  target. Weak SIROTEM anomaly TEM-1 overlaps this anomaly.  DDH V19-5 has possibly tested the target zone.

7.4.2 V-29 Grid:

The series of 50->100nT anomalies along the western side of the survey are mapping a fragmented, narrow, sub-cropping, NNE striking stratigraphic unit.   This horizon does not correspond to the gravity anomalies noted in this area. These magnetic anomalies are probably not economically significant.

The longer wavelength anomaly in the SE corner of the V-29 is the northern end of a major magnetic stratigraphic unit.

7.5 Gravity:

Gravity data available for the Elliott Bay area consists of the Tasmanian Government regional survey [typically 1-2km station spacing] and three detailed surveys [Geopeko] over several of the massive sulphide prospects.  Data from the detailed surveys is included in the Mines Dept. gravity database.  John Bishop reviewed both the regional and detailed gravity data sets in some detail in 1988.  The currently available regional gravity coverage is more extensive than that reviewed by Bishop; eg the gap in the coverage over the southern end of the prospective Mt. Read Volcanics trend has been filled.  However, the coverage on the western side of the area, though improved, is still sparse, with very few readings over the Western Epiclastics and Mainwaring Group sequences.  Thus the steep (easterly decreasing) gradient across the main areas of interest is poorly defined.  This makes removal of the regional field difficult.

The character of the both the detailed and regional Bouguer gravity data (Figures 33 and 34) suggests that neither data set has been terrain corrected. The digital data obtained from the Mines Dept. consists of a single gravity reading plus geographic position for each station.  Elevation data was not included.  No survey specifications or processing information accompanied the digital data. 

7.5.1 Regional Gravity:  

The 1:25,000 scale residual gravity plan is included as Figure 36.  No specific targets have been inferred from this data.  The majority of the residual gravity highs appear to be stratigraphic in origin, or terrain related.  The strong gravity highs along the western side of the area are mapping gabbroic and andesitic units within the Mainwaring Group. There is a poorly defined, weak to moderate amplitude gravity ridge associated with the mineralised felsic volcanic sequence, particularly the Wart Hill-V19 grid at the northern end of the trend.  This ridge has only been partially covered by Geopeko’s detailed surveys. 

Targets selected by John Bishop from his manually generated residual gravity have been plotted on the 1:25,000 scale summary plan (Figure 42). These anomalies typically have 0.5 or 1mG amplitude. The overall reliability of these isolated highs is questionable. Bishop’s residual gravity and the SGC generated residual (Figure 36) do not compare particularly well. One of Bishop’s anomalies coincides with the western half of the V-9 detailed gravity grid.   This anomaly is suspect since it corresponds to a sub-cropping felsic intrusive.  Bishop’s other residual gravity highs have not been followed up as gravity targets Most of these anomalies correspond to stratigraphic features on the SGC generated residual.

7.5.2 Detailed Gravity Surveys:  

Bouguer and residual gravity contours for the detailed gravity surveys (V-9, V-19 [Wart Hill] & V-29 grids) are included as Figures 33 and 35.  This data is quite noisy, probably reflecting the combination of local terrain effects and near surface density variations.  Noise levels may be in the 0.05mG to 0.1mG range.   Zones of elevated Bouguer or residual gravity are shown on the 1:10000 scale summary plan (Figure 41).  Most of these are near surface, short strike length responses.  They could represent small, shallow massive sulphide lenses, but are more likely to be produced by near surface density variations that are not directly related to mineralization.

No quantitative modelling of the detailed gravity data has been attempted by SGC.  Basic modelling of the majority of these local gravity highs was included in John Bishop’s 1988 report. This modelling did not incorporate terrain or near surface (regolith) effects.  More robust and realistic modelling would require the inclusion of topography and preferably reasonable geological control.  Neither was available for the current assessment.       

Bishop’s modelling demonstrated that the majority of the local gravity highs could be modelled with either broad, low density contrast, lithological sources or narrow, steeply dipping, massive sulphide type bodies, generally at relatively shallow depths (~50m). The majority of these possible massive sulphide scenarios don’t appear to have been drill tested.  However, the shallow, massive sulphide source options should have been adequately assessed by the various EM surveys completed over the area.   

V-9 Grid:

Bishop modelled the strongest local gravity anomalies. Noise levels in the line 11250N data are quite high.  It contains two, ~ 0.1mG anomalies.  Both have been modelled as shallow to moderate (<10m to ~50m) depth, short strike length (300m) basement blocks with low density contrast (0.1-0.15g/cc).  On this basis, the anomalies are more likely to be mapping simple regolith variations and or lithological changes rather than significant massive sulphide accumulations.

Line 11350N contains has a well defined, 0.2mG anomaly, which has been modelled as both  a lithological source (100m wide, 30m deep, 0.15g/cc contrast body) and as a narrow, massive sulphide source (20m wide, 300m long, 0.8g/cc contrast).  This isolated, bullseye residual high does not appear to have been drill tested.  However, the similar magnitude response at the southern edge of the grid may has been tested by drill hole V9-1.

V-19/ Wart Hill Grid:

The two anomalies analysed on this grid ( a complex, ~0.35mG anomaly @~279900E  on line 5251320N, and a  ~0.25mG anomaly @~279600E 5250320N) have both been modelled as shallow (sub cropping), lithological sources.  Both anomalies can be modelled using narrower, higher density, massive sulphide type sources.  DDH V19/5 may have tested the more southerly anomaly. Stronger anomalies in the northern part of the grid (e.g. 5251000N @ ~279120E &~279850E) were not modelled by Bishop.  DDH V19-3 may have tested the 5251000N 279850E anomaly.  An elongate but weak residual gravity high over southern part of the known massive sulphide zone (near DDH V19-4) seems to be from a shallow, lithological/topographic source.  

V-29 Grid:

The residual gravity from the V-29 survey does not look as interesting as either the V-9 or V-19 blocks. However, the Bouguer gravity has more character.  John Bishop, concentrating on the peak Bouguer anomalies on the western half of the lines has modelled this data in some detail.  Depending on how the background level is assigned, these could have amplitudes of > 0.4mG.   They have mostly been modelled as moderate depth (~50m), high contrast (0.5-0.8g/cc), massive sulphide type bodies with various orientations and thicknesses. The ostensibly stronger residual anomaly @ 5249020N 380300E has not been modelled.  None of these anomalies appear to have been drill tested.  The associate shallow massive sulphide potential has probably been down graded by the I.P. and EM coverage.  However, Bishop noted some correlation with UTEM anomalies.  He also commented on a massive sulphide lead isotope signature from this area.

7.6 Other Existing Electrical & Electromagnetic Surveys

Although the instructions for this review specifies only the SIROTEM, ground magnetic, aeromagnetic and gravity data, it is felt that some discussion of the previous very extensive geophysical work is warranted as they are relevant to future recommendations. The known surveys are documented by John Bishop (Appendices 2-3) and the following information is from these reports:

1975 BHP:

Helicopter EM (H-400) - 100 or so anomalies – not followed up.

1976 Geopeko:

Followed up H-400 EM anomalies.

1982-84 Geopeko:

Dipole-dipole IP survey (a=50m) over main VMS mineralisation area – some data doubtful. Covered 25 sq.km. with no good responses other than from graphitic shales. Several other small IP surveys over other prospects.

UTEM fixed loop TEM survey over main areas ‘V9, V19, V29 & V29W’ – ‘data reasonably good’. John Bishop re-interpreted the data and could see no late-time anomalies. He did locate some ‘pronounced’ anomalies sourced at shallow depths which he thought were unlikely to be VMS related.

Miscellaneous Self Potential, TURAM and VLF surveys were carried out, apparently with no significant result.

1986 Cyprus:

DIGHEM survey of 700 line km @ 150m line spacing carried out over most prospective stratigraphy - numerous anomalies. Two overlapping surveys showed very poor correlation raising doubts about the integrity of either the flight path or the equipment. 17 anomalies finally selected for follow up. The best zone on the ‘Spero River’ sheet is in Tertiary gravels. The other anomalies were relatively poor. Max-min ground EM was used to follow up the DIGHEM anomalies – all were verified as poor surficial-type conductors.

1991:

QUESTEM Survey over entire project area. The data and interpretation is not part of this report but the results show that the area is predominantly resistive and few if any new targets were discovered. The rough terrain would have limited the effectiveness of such a fixed wing survey. 

8.  PRIVATE 
CONCLUSIONS AND RECOMMENDATIONS tc "8.  CONCLUSIONS AND RECOMMENDATIONS "
This is an area of high geological prospectivity but over a long period of time, it has had extensive exploration utilising a large number of geophysical surveys. The easy ideas have been looked at and the logical geophysical techniques of the day have been applied. Future exploration will not be easy and will require significant commitment. The proposed target is an orebody of substantial size and if these exist in the area, they are likely to be deep or in less accessible areas not thoroughly explored to date. The most prospective rock sequences cover a total area of about 150 sq.km.

The entire tenement has been flown with several generations of aeromagnetic surveys including the data from the DIGHEM and QUESTEM surveys. By today’s standards, all of these surveys are of relatively low resolution and quality. The DIGHEM data (which is probably not available in digital form) was flown at 150m line spacing, has poor visual location, and would have the relatively high noise levels associated with early DIGHEM surveys. The QUESTEM data is at 200m line spacing, also has quite poor flight path, is flown high (120m) and it is relatively noisy.

Several short strike length magnetic features indicated on Figures 41 and 42 have characteristics consistent with weakly to moderately magnetic massive sulphide mineralization.  These should be thoroughly geologically and geophysically evaluated.  The possible demagnetisation zones inferred from the magnetics also warrant further evaluation for similarities to the Hellyer and Que River alteration systems, and as possible epigenetic gold targets.  The overall geological setting inferred from the aeromagnetics suggests reasonable potential for epigenetic gold mineralization and, to a lesser extent, tin mineralization.  It also suggests that the structural complexity of the area may have been underestimated during previous exploration campaigns.    

The ~300m long, >100nT anomaly centred at ~5251250N 379650E on the Wart Hill grid is the most significant anomaly identified in the ground magnetics. This anomaly plots neatly between the Cyprus/Geopeko drilling, and has probably not been adequately drill tested. It warrants further evaluation, but has probably been downgraded somewhat by the existing EM coverage.

It is recommended that a very high quality combined magnetic/ radiometric survey be flown using either a helicopter or a high performance fixed wing system such as Kevron’s turbine-powered Cresco system. A line spacing of 50m – 80m is suggested with a flight height as low as the tree canopy safely allows (40m?). Although there is little evidence for magnetite or pyrrhotite associated with the mineralisation styles known in the area, the accurate mapping of structure and lithology would greatly improve the interpretation of target areas. Alteration may be manifested as subtle magnetic low zones due to magnetite destruction. Unexpected targets may also be generated from different styles of mineralisation. High quality radiometric surveys may help delineate areas of potassic alteration.

At least three airborne EM systems have been flown over the area. The entire tenement area has most recently been flown with QUESTEM and most of the more prospective areas have also been flown with DIGHEM. Since the time of these surveys, there have been improvements in instrumentation and processing, notably for the fixed wing systems. Unfortunately, the rugged topography will always limit the effectiveness of fixed wing surveys in much of the area. The existing surveys have, so far, failed to locate any significant bedrock conductors. Although a new AEM survey would produce better results, the chances of success cannot be rated high and accordingly it is difficult to recommend further airborne EM surveys.

Ground EM surveys (time domain and frequency domain) carried out to date have failed to convincingly locate the known mineralisation or any new mineralisation. The lack of success over the known mineralisation can be attributed to its poor conductivity as indicated by the petrophysical measurements and/or its small size.

The geological environment should be capable of hosting orebodies similar to Hellyer and Rosebery, both of which are significantly more conductive than the known Elliott Bay mineralisation. Accordingly, the lack of success so far does not negate the use of high-powered, deep penetrating EM surveys. This method, together with down-hole EM and MMR surveys, are the most effective geophysical techniques available to explore for deep massive sulphide mineralisation. 

The TEM coverage to date is limited to two small areas in the Wart Hill vicinity. VLF, TURAM and Max-Min frequency domain surveys are more extensive but are highly inferior to modern TEM surveys and as such are not considered as adequate coverage. Fixed loop TEM surveys discovered Hellyer and also worked at Que River. The main disadvantage of fixed loop surveys is the requirement to predict the approximate dip and location of the mineralisation prior to discovery to allow good loop positioning. The moving loop method is preferred for reconnaissance exploration. A suggested EM exploration method aimed at locating new mineralisation would be reconnaissance TEM surveys using the In-Loop or Coincident Loop method with 200m x 200m transmitter loops, 200m station spacing and 400m line spacing over the most prospective stratigraphy. This would achieve deep penetration and if a conductive orebody of significant size is present, at least some readings should be anomalous. Any anomalous stations would warrant detailing. This large line and station spacing has been chosen to minimize cost.  It is appreciated that much of the terrain is rugged and vegetated thus making surveying slow and difficult, and that lines would need to be cut over much of the area. The use of a coincident loop receiver rather than an in-loop receiver may be the best option because of the difficult access.

The very doubtful late-time anomalous TEM zones 1-4 at Wart Hill should be verified with repeat TEM surveys prior to any drilling.

There is no record of any down-hole EM or MMR logging. Despite the apparent poor conductivity of the known mineralisation, there may well be sufficient contrast to give a weak EM conductor response at depth. The down-hole MMR method will respond to very poor conductors in a resistive host rock and is a very worthwhile method to use in this environment. Also, as mentioned before, there is no reason that more conductive styles of mineralisation should not be present, possibly at depth. 

It is strongly recommended that any deep holes on the project area be reamed out if possible and logged with DHTEM and MMR. The same applies to any future holes.

A possible exploration strategy using down-hole methods would be to use geological and magnetic data to interpret the most favourable stratigraphic positions for mineralisation, and then to drill deep holes (400m?) at say 400m intervals along the strike length of the target zones. If these are then logged with DHTEM/ MMR a search radius of up to 100m may be possible thus allowing detection of orebodies with strike lengths in excess of 200m.

There is reasonably extensive coverage of IP over the known mineralisation in the Wart Hill area but only a few isolated grids elsewhere. There are extensive areas of Mt Read Volcanics not covered by IP. Large-scale gradient array IP is an option for regional exploration, however, this would be slow and difficult in the more rugged, heavily vegetated areas to the north. The depth of penetration would be much less than TEM but it would have the advantage of responding to non-conductive, chargeable mineralisation.  Such a survey may identify areas of pyrite alteration, which could then lead to VMS deposits. It should be appreciated that black shales in the area will respond to IP and complicate interpretation.

The petrophysical measurements show that the known massive sulphide deposits in the Mt Read Volcanics are dense and will produce a gravity anomaly if they are large enough (and/or shallow enough). The existing detailed gravity coverage at Elliott Bay is over a very small part of the prospective stratigraphy and the regional gravity data is too sparse to delineate a MS body. Although a large-scale reconnaissance gravity survey detailed enough to detect a MS body in this physically difficult environment is probably not a very attractive exploration strategy in isolation, it may have merit if combined with other methods. If a reconnaissance TEM survey is undertaken utilising the parameters discussed above, gravity readings could also be taken along the cut lines. This would increase the chances of success through the possible detection of a MS body that is too poorly conductive to be detected by the TEM survey. Terrain corrections to the gravity data would be critical. If digital terrain information is unavailable, the DTM data generated by the proposed detailed airborne survey may suffice.

No high priority, clear-cut, gravity anomalies indicative of a substantial massive sulphide body have been recognized in the existing gravity data.  However, there is scope for a thorough re-assessment of this data.  Quantitative modelling incorporating topography and better geological control may lead to the identification of subtle, longer wavelength responses from, blind, large, massive sulphide deposits.  Topographic and near surface density variations effects do not appear to have been adequately catered for in the previous interpretations of this data.  Additional gravity surveying could have a role to play in further massive sulphide exploration in the Elliott Bay area, complementing EM and detailed aeromagnetic surveys. 

The large amount of historical geophysical data should be retrieved where possible and incorporated into a GIS project.

6.0
CONCLUSIONS
The Elliott Bay area covers a highly prospective and significantly under explored / under drilled part of the Mt Read Volcanics. The moderate quantity of largely surface and near surface exploration that has been completed within E20/96 has included relatively systematic geological mapping, geophysics and geochemistry, but the database can definitely be enhanced through more comprehensive exploration. 

The sulphide occurrences at Wart Hill / Voyager 19 have not been traced to their source and this area plus the other prospective areas (V2, 3, 12, 17, 24, 29, 29W, 30, 31 and 33) have been retained as part of EL 20/96. 

The geophysical review that was undertaken highlighted the need to have all existing geophysical data included in a GIS database and undertake additional gravity work.

7.0
EXPENDITURE STATEMENT

Statement of Expenditure for EL 20/96

12/4/00 – 11/4/2001

Elliott Bay

Geology







$6080

Geophysics







$15,825

Drilling







$0

Gerochemistry






$0

Gridding







$0

Feasibility







$0

Rehabilkoitation






$0

Other








$0

Admin








$2,000

Exploration Expenditure





$23,905


[image: image2.png]


 

      Tasmine Pty Ltd
(A.C.N.  095 684 389)
Telephone:  +61 7 5592 2274






  
 P.O. Box  7996

Facsimile:  +61 7 5592 2275





           Gold Coast Mail Centre

Internet:  www.macmin.com.au
         Queensland 4217

Email:    macmin@technet2000.com.au





     AUSTRALIA

E.L. 20/96  -  Elliott Bay,

Southwestern Tasmania.

Annual  Report 12/4/00 – 11/4/01
Appendix 1 :
Southern Geoscience Geophysical review


[image: image3.png]


 

      Tasmine Pty Ltd
(A.C.N.  095 684 389)
Telephone:  +61 7 5592 2274






  
 P.O. Box  7996

Facsimile:  +61 7 5592 2275





           Gold Coast Mail Centre

Internet:  www.macmin.com.au
         Queensland 4217

Email:    macmin@technet2000.com.au





     AUSTRALIA

E.L. 20/96  -  Elliott Bay,

Southwestern Tasmania.

Annual  Report 12/4/00 – 11/4/01
Appendix 2 :
CD-ROM

Structure
Tasmine Report

Mapinfo Interpretation Plans



Mapinfo Tiffs



Plotfiles



SGC Report
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