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1. SUMMARY

A considerable amount of work has been completed on the Beatrice Prospect (EL 6/98), the Lake Dora-Lake Spicer area (EL 24/96) and the West Sedgwick area (EL 6/98) of the Queenstown Project during the reporting period.  The majority of effort was at the Beatrice Prospect where the following work was completed:

· Relogging of previous drill holes

· 1:1000 scale and 1:5000 scale mapping, compilation and geochemical sampling.

· A 580 sample MMI soil sampling programme. 

· A pole-dipole induced polarisation survey.

· An orientation CSAMT survey.

· 4 diamond drill holes for 2392.6m.

· Downhole EM on the four drill holes. 

Results from the work at Beatrice have been encouraging with wide intervals of highly anomalous zinc intersected in two of the four holes drilled (best results of 0.8m @ 8.77% Zn, 2.15% Pb, 105 ppm Ag from 459.3-460.1m in MS10 and 68.4m @ 0.49% Zn, 0.21% Pb and 7.8 g/t Ag from 515m- 583.4m in MS8).
Previous exploration completed at West Sedgwick has been compiled and reviewed. This included relogging of seven diamond drill holes for 2156m.  The key horizon at the top of the CVC (and/or basal Tyndall Group) is under-explored in this area particularly in areas of extensive glacial cover.  An exploration programme is proposed to test this contact during year 2 of the licence.

The Lake Spicer - Lake Dora area has been mapped in detail.  Significant results have been returned from rock-chip sampling of old workings (up to 3.85% Cu, 2.1% Pb, 9.65% Zn, 49 g/t Au, 250 g/t Ag, and 2.2% Co; from different samples), however, the style of mineralisation (narrow veins) is less encouraging.  

2.
INTRODUCTION

The Queenstown North Project covers an area extending from just north of Queenstown to Mt Selina (Figure 1).  The project was formed by the amalgamation of reporting and expenditure commitments for EL 24/96 Walford Peak, EL 6/98 Queenstown and EL 20/98 Lake Beatrice (Figure 2). 

Work completed during the year has concentrated on three main areas; the Beatrice Prospect, the Lake Dora-Lake Spicer area and the West Sedgwick area.

The majority of effort was at the Beatrice Prospect where the following work was completed:

· Relogging of previous drill holes (1736m) and re-assaying of some core.

· 1:1000 scale and 1:5000 scale mapping, compilation and geochemical sampling.

· A 580 sample MMI soil sampling programme. 

· A pole-dipole induced polarisation survey.

· An orientation CSAMT survey.

· 4 diamond drill holes for 2392.6m.

· Downhole EM on the four drill holes. 

The Lake Spicer - Lake Dora area has been mapped in detail and some rockchips were collected during this exercise.

The previous exploration completed at West Sedgwick has been compiled and reviewed.  This included relogging of seven diamond drill holes for 2156m.  An exploration program has been proposed as a result of this review and this will commence in year 2 of the licence.

3.
LAND TENURE
The Queenstown North Project comprises EL 24/96 Walford Peak, EL 6/98 Queenstown and EL 20/98 Lake Beatrice (Table 1).  Permission for joint expenditure and technical reporting on these licences was granted on the 23rd March 1999. 

EL 6/98 Queenstown comprises two blocks; the southern block is contiguous with EL 20/98, however, the northern Moxon Saddle block is isolated and abuts Pasminco’s Tullah EL (22/90). Joint reporting for the Moxon Saddle block of EL 6/98 and the Tullah EL was approved in February 1998 and the reader is referred to the Tullah (EL 22/90) annual reports for results from this area.

It has been requested that two additional licences (EL 10/99 and 13/99; granted during 1999) be included in the project, for combined reporting and expenditure commitments, however, at the time of writing this has not been approved.  No significant work was done on these two licences during the reporting period.

Table 1. Queenstown North Project; constituent Tenements.

Licence Number
Licence name
Date Granted
Area (Sq km)

EL 24/96
Walford Peak
26th November 1996
44

EL 6/98
Queenstown
30th January 1998
33

EL 20/98
Lake Beatrice
4th November 1998
10.47

EL 10/99
Lake Margaret
27th July 1999
5

EL 13/99
Linda
12th July 1999
6.5

4.    REGIONAL GEOLOGY

Three VHMS prospective geological environments occur around a core of Owen Conglomerate forming the West Coast Range in the area covered by the Queenstown North Project (Figure 3; derived from the published 1:25,000 scale government geology maps).  These environments are the Walford Peak area on the eastern flank of the range, the West Sedgwick area on the western flank of the range and the Beatrice area on the northern flanks of the Comstock Valley that cuts through the range. 

Walford Peak

The Regional Geology of this area has been described in detail by Weber et al.,. (1997).  The eastern edge of the Walford Peak area comprises Precambrian Tyennan basement, a metamorphic terrain described as mainly lower greenschist facies phyllites and quartzites.  This basement is unconformably overlain by elements of the Cambrian Mt Read Belt comprising the Sticht Range Beds and correlates of the Tyndall Group.  To the west, and overlying the Tyndall Group correlates, are the siliciclastic Cambro-Ordovician Owen Conglomerates.  The contact between the Tyndall Group and Owen Conglomerate is variable and may be conformable and gradational, unconformable or faulted.

The middle Cambrian Sticht Range Beds comprise sediments from pebble-cobble conglomerates to siltstones and minor black shales (with a largely metasedimentary provenance) and minor volcaniclastic units.  There is an apparent gradational relationship between the Sticht Range Beds and the overlying Tyndall Group. 

The Tyndall Group comprises a volcanic conglomerate unit (the Dora and Selina conglomerates) underlain by quartz phyric lavas, intrusives and volcaniclastics.  In the northern part of the area the Tyndall Group volcanics are intruded by the Murchison granite, a Cambrian intrusive complex about 7.5 km long and 3 km wide.

West Sedgwick
The western part of the West Sedgwick area is dominated by mixed volcaniclastics and sediments of the Yolande River sequence that have been intruded by felsic-mafic porphyries.  The eastern part of the area is dominated by feldspar(hornblende-phyric volcanics of the Central Volcanic Complex.  The volcanics contain dacitic lavas and volcaniclastics typical of the Central Volcanic Complex and also contains abundant variably magnetic, andesitic (feldspar-hornblende-phyric) hyaloclastite lavas and subvolcanic intrusions. The andesitic volcanics are similar to the Anthony Road Andesite occurring 10 km to the north.  Several black shale horizons occur within this package and these have generated good IP anomalies.

The Central Volcanic Complex is overlain by Tyndall Group rocks at Zig Zag Hill and also 8 km north in the Basin Lake area.  It is probable that there is a continuous thin sliver of Tyndall Group between the top of the Central Volcanic Complex and the Great Lyell Fault for the length of the contact, although this contact is partly obscured by glacial deposits of variable thickness, see below.  To the east of the Great Lyell Fault (GLF) the Owen Conglomerate is exposed.  In the Zig Zag Hill area there are some structural complexities associated with the north-south Great Lyell Fault and east-west cross structures. 

In the northern part of the West Sedgwick the Cambrian geology is obscured by glacial deposits.  The glacial deposits are dominated by two major moraines.  The largest is the 1.3 km long Hamilton Moraine, the second moraine occurs on the 800m long east-west ridge south of the Lake Margaret pipeline. 

Beatrice 

The geology of the Beatrice area has been described in detail by Boyd (1994).  The Beatrice area lies on the steep southern slopes of Mt Sedgwick where the prospective volcanics are exposed in a window through the Owen Conglomerate formed by the valleys of Itat and Porphyry Creeks.  Lavas, volcaniclastics and a black shale unit striking N-S are interpreted on published maps (Corbett and Jackson, 1987) as being CVC correlates.  A large quartz feldspar porphyry sill (or series of sills) intrudes these rocks.  These units are unconformably overlain by volcanic sandstones and conglomerates of the Tyndall Group and the Cambro-Ordovician Owen Conglomerate. 

The top of Mt Sedgwick is columnar jointed Jurassic Dolerite interpreted as a remnant of a dolerite sheet (The lack of a strong magnetic signature suggests it is not a plug) that intrudes Permian tillite, which is exposed on the SE flank of the Mountain. 

5. 
PREVIOUS EXPLORATION

5.1 Beatrice Prospect

Work has been completed at the Beatrice Prospect by The Mt Lyell Mining and Railway Company, Goldfields, BHP and RGC in the twenty three years since discovery of the prospect.

Mount Lyell Mining and Railway Company:

1975:  The first mention of the Beatrice Prospect is in the 1976 Mt Lyell Mining and Railway Company (MLMRC) Annual Report (Brophy, 1976) where stream sediment sampling and follow-up mapping and sampling in the Itat Creek area is reported.

Stream sediment samples SS43 and SS44 collected in Itat Creek assayed 1110 ppm Pb and 1130 ppm Zn and 906 ppm Pb and 780 ppm Zn respectively.  One rock chip sample of black shale assayed 375 ppm Cu, 1300 ppm Pb and 3,000 ppm Zn.

1976:  During the 1976/77 field season exploration by MLMRC centred on the Beatrice Prospect (Walter, 1977).  43.5 kilometres of grids were cut, the grid was mapped, ‘C’ horizon soil samples collected at 30m spacings and a gradient array IP survey was completed over 38 line kilometres of the grid.  In January 1976 MLMRC joint ventured EL 10/69 with Getty Oil Development Company Ltd (GODL). 

1977:  During 1977/78 (Hutton, 1978) an extra 4 kilometres of lines were cut.  The western part of the grid (lines 00N-1600N, from their western ends to approximately 400m east of Itat Creek) were -80# soil sampled and assayed for Cu, Pb, Zn, Ag and Mn.  The sampling interval was 30m with intermediate 15m sampling over IP anomalies. 

A major geochemical anomaly was detected between lines 08N and 16N (open to the north) that corresponded with a SW trending black shale unit and altered tuff.  Best values were 510ppm Cu, 1.1% Pb, 1900 ppm Zn, 6 ppm Ag and very high Mn (up to 15.5%).

1978:  During 1978-79 the above mentioned geochemistry anomaly became known as the Mt Sedgwick Anomaly Zone (MSAZ) and the entire gridded area was referred to as the Beatrice grid (Hutton, in Reid et.al 1979).

An access track was excavated into the prospect with both a western track, which required blasting (near MS-3) and an eastern track.  Mineralisation was recognised in both these roads. This western track was rock chipped at 5m sampling intervals.  The entire 80m assayed 80m @ 0.34% Zn, 0.22% Pb, 65 ppm Cu and 3.7 ppm Ag.  The best interval assayed 5m @ 0.57% Zn, 0.63% Pb 90 ppm Cu and 9 ppm Ag.  Eleven samples were collected from the eastern road. These samples averaged 1.60% Zn, 1.28% Pb, 250 ppm Cu and 6 ppm Ag. Hutton (in Reid et.al., 1979) states that these results are not representative of the entire section and that if this section was sampled methodically similar results to the western road would be achieved.  

Lines 1800 and 2000N were soil sampled and the MSAZ was shown to continue giving it a strike length of +1200m and a maximum width of about 300m.  By line 2000N the Zn anomaly appears to be petering out whereas the Pb anomaly is still wide and strongly anomalous.  

109 rock chips were collected and assayed for Cu, Pb, Zn, Ag, Mn, ( S, Au, Fe, Co. Only eight samples were analysed for gold and these all assayed <0.9 g/t Au.  Best base metal results were:

9% Zn, 0.19% Pb, 0.07% Cu and 7 g/t Ag and 

1.9% Zn, 5.7% Pb, 0.025% Cu, 12 g/t Ag and 0.5 g/t Au.

Three diamond drill holes, designed to test the MSAZ between 1400 and 1600N, were completed by Associated Diamond Drilling.  DDH MS1 (329.1m) was drilled from east to west and intersected 7m @ 1.1% Pb, 1.7% Zn, 7 ppm Ag, 0.3 ppm Au from 62-69m and 2m @ 0.14% Cu, 2.7% Pb, 5.1% Zn and 22 ppm Ag from 111-113m.  Bedding is steeply west dipping and this hole therefore largely drilled down bedding.  DDH MS2 (301m) was drilled from west to east and only intersected low grade mineralisation; the best intersection being 17.25m @ 0.3% Pb, 0.54% Zn and 5 ppm Ag from 62-79.25m.  DDH MS3 (328m) was drilled to test beneath the good rock chip results from the western and eastern access tracks.  The best intersections were 7m @ 0.4% Pb, 0.58% Zn and 4.5 ppm Ag from 111.6-118.6m and 15m @ 0.4% Pb, 0.6% Zn and 4 ppm Ag from 170-185m. 

The following geophysical surveys were completed by Scintrex: EIP gradient array, Downhole three-array, Schlumberger Array, Dipole-dipole and pole-dipole surveys. 

1979:  During 1978-79 (Meares, 1980) drill holes MS4 and MS5 were completed and 1065 soil samples were collected. 

DDH MS 4 (350m) was collared to test northern extensions to mineralisation encountered in MS 1 and in the road exposures.  Assay results were disappointing with a best result of 6m @ 0.3% Pb, 0.7% Zn, 2.7 ppm Ag and 0.3 ppm Au from 144-150 meters.  The hole was drilled to the west and, as with MS 1, it largely drilled down bedding.

Drill hole MS 5 was drilled to determine the cause of a chargeability anomaly associated with the quartz-feldspar porphyry.  This hole intersected black shales at 39.6-62.4 and 105.8-139 meters.  The black shales were interpreted to explain the IP anomaly and the hole was terminated.  No significant mineralisation was intersected.

The eastern portion of the grid was soil sampled (east of 386000 mE) with 1065 C horizon -80# soil samples.  Samples were collected at 30m centres.

Geophysical surveys carried out on the grid during the 1978-79 field season included; Ground magnetics, Gradient array IP, Pole -dipole IP and Dipole-dipole IP.

Goldfields
1983: There was no further work done at Beatrice until 1983 when Goldfields Exploration (the exploration division of RGC and MLMRC) was required to relinquish 50% of EL 9/66. To aid this a geological review of the ground was completed (Purvis, et.al 1983).  Major conclusions were that the geology at Beatrice was regarded as being similar to Red Hills and that previous drilling was not an adequate test of the MSAZ, as holes were drilled at a low angle to dip and strike (MS 1 and MS 4) or were collared underneath the shales (MS2 and MS3).  Although these comments are not disputed the four holes are a reasonable test of the soil anomaly and wisdom in hindsight is always very easy.

The review team recognised two areas of potential for mineralisation:

1. Steeply dipping mineralised shale in Itat Creek,

2. Extensions of the shale and ashes-shales-ignimbrites underlying the Mt Sedgwick Porphyry to the East and West of Itat Creek.

15 rock chip samples were collected by the review team, three of these assayed >1000 ppm Zn and > 400 ppm Pb, however, all samples were below detection in gold.  The validity of the original gold assays were strongly queried (note: Goldfields base metal assays also appear to be low for the Beatrice Prospect and recent work (section 6.1.2) shows unequivocally that the basemetal mineralisation may be Au-rich).  No further work was done on the Beatrice Prospect and the ground containing the prospect was relinquished in by MLMRC in 1987; the area was picked up by BHP as part of EL 103/87.
BHP
1989:  The Beatrice Prospect remained unexplored until 1989.  BHP remapped the area, relogged drill holes MS1-MS5 and conducted a four loop UTEM survey (Wilde and Kerr 1990).  No strong conductors were associated with the base metal mineralised zone on the Beatrice grid and only poorly conducting features, related to structures or lithologies, were recognised.  In 1991 RGC Exploration joint ventured into the property with BHP.

RGC
1994:  In 1994 the prospect was revisited by RGC Exploration (Boyd, 1994). A literature review was completed, the grid was remapped in detail and drill core was relogged.  The main aim of the remapping was to determine if the black shale continued south past the limit of previous drilling.  This aim is rather peculiar as it had been determined in 1978 that the black shales continued south of the known mineralisation (Reid et al., 1979).  This remapping of the grid was very extensive but unfortunately the interpretation was not very rigorous.  After relogging the core Boyd makes the ambitious statement “These holes have thoroughly tested the possible geological, geophysical and geochemical targets identified by the first exploration work done at Beatrice” (Boyd, 1994). 

Boyd stated that “the sulfide exposed in the core is bedded within the black shale and volcaniclastic units and as such is most likely to be syn-sedimentary, thus indicating that some form of seafloor sulfide deposit has occurred at this stratigraphic level”.  The stratigraphic position hosting the mineralisation was shown to extend 300m to the south and a drill hole was proposed to test this position.  This hole was not drilled until 1996 (see below).

Boyd (1994) did a statistical and lithological appraisal of mineralisation in rock chips and concludes that the majority of the mineralisation is within the black shales.  An average of 1.62% Zn, 1.79% Pb, 620 ppm Cu and 45 ppm Ag is calculated for black shale, an average of 2.52% Zn, 0.11% Pb, 365 ppm Cu and 4 ppm Ag is calculated for bedded vitric tuff and an average of 0.34% Zn, 0.22% Pb, 65 ppm Cu and 3.7 ppm Ag is calculated for the rest.  Samples were collected for sulfur isotope analysis from the drill hole MS1.  (34S values for galena, sphalerite and pyrite are +15.8 - +14.9 (o.  These values are similar to the isotopic values for sulfur from the top of the Rosebery deposit ((34S +13.2 - +15.6 (o).  No lead isotope data has been collected at the prospect.  

1996:  In 1996 minor mapping and one diamond drillhole (MS6; 288.8m) were completed (Joyce, et.al 1997).  DDH MS6 was drilled to test the black shale horizon 500m to the south of existing drilling and adjacent the Comstock Valley Fault (approximately 500m north of this structure) which was interpreted as a synvolcanic shear.  No significant mineralisation was intersected, with a best assay of 2.6m @ 0.25% Zn.  RGC Exploration relinquished the area in October 1997 and it was successfully tendered for by Pasminco Exploration. 

5.2
West Sedgwick Prospect

The West Sedgwick area covers the western and southwestern flanks of Sedgwick Bluff (not Mt Sedgwick itself).  The first exploration in the area was in 1957 when Rio Tinto Australian Exploration (RTAE) completed a TEM survey.  Since this time the area has been explored by Mount Lyell Mining and Railway Company (MLMRC), Pickand Mathers and Co. International (PMI), Goldfields Exploration, BHP and RGC Exploration.

The majority of previous work has concentrated at the top of the Central Volcanic Complex around the southern end of Sedgwick Bluff, in the vicinity of Zig Zag Hill, where there are several east-west cross structures.  This stratigraphy probably continues to the north but exploration efforts have been hampered by scree and glacial moraine cover. 

Rio Tinto
Rio Tinto Australian Exploration (Muceniekas, 1958) completed a EM survey and a 600m long weak anomaly centre at roughly 46900 mN, 81800 mE was identified (Zig Zag Hill anomaly).  To follow up the anomaly detailed geological mapping, stream and soil geochemistry, ground magnetics and a gravity survey were completed.  Minor outcrop revealed that the alteration was similar, but weaker, to the Mt Lyell field.  A weak Pb in soil anomaly coincides with the EM anomaly.  No further work was done until 1962 when RTAE (in joint venture with EZ Co) completed a three electrode array IP survey along 6 grid lines.  There was no IP response associated with the EM anomaly and no further work was completed.

Pickand Mather and Co International (PMI)
PMI pegged the ground in 1965 as part of EL 12/65. They completed reconnaissance geology, stream sediment geochemistry and by 1967 their exploration efforts had focussed on the volcanic-conglomerate contact.  A dipole-dipole survey was completed and an anomaly was identified close to the Zig Zag Hill anomaly, but, PMI concentrated their efforts on a larger anomaly located at Basin Lake (outside the current tenement).  No further work was done on the area until MLMRC pegged the ground in 1971.

Mount Lyell Mining and Railway Company (MLMRC)
MLMRC held this round under EL 41/71. In their first report they make the comment “Pickand Mathers exploration philosophy appears to have been based on the often stated, but invalid, premise that the Lyell orebodies are related genetically to the volcanic-conglomerate contact”.  Their exploration focussed to the west mainly within the Yolande River Sequence.  An extensive grid (East-west lines on 070( and spaced at 600’), was cut and was labelled with the MLMRC trademark Northing and Southing.  From 1971-1973 exploration concentrated on mapping (Sheppard, 1972 and 1974), much of which was grid based, and the presence of the Tyndall Group (Dora Conglomerate) was first recognised.  In 1973 the Lake Margaret Tram Pyrite Lens, a 10 foot wide zone of pyrite (30%) and quartz (70%) containing up to 1g/t Au, Ag to 1 g/t, Cu to 1020 ppm and very low Pb and Zn, was discovered.  In the same year an IP survey was completed by Scintrex; a total of 38 anomalies were defined of which four were regarded as significant (Sheppard, 1975). 

During 1974 (Sheppard, 1975) the grid was extended and soil samples were collected over the 38 anomalies at 50’ centres and at 25’ centres over the four major anomalies.  In 1975 (Brophy and Stevens-Hoare, 1976) and 1976 (Meares, 1977) some additional grid extensions were cut and a blanket gradient array IP survey and a smaller pole-dipole survey were completed.  These surveys located a 150’ wide, 2000’ long black shale horizon on the east flanks of Crown Hill.  The Lake Margaret Tramway pyrite lens had no IP response.

During 1977 three diamond drill holes were drilled to test the Lake Margaret Tramway pyrite lens and a combined IP/geochemical anomaly on line 84S (Meares, 1978).  This drilling was completed during June-September 1977 and was reported in an Appendix to the 1977 report (Meares, 1977).

DDH WS1 and WS2 tested the Lake Margaret tramway pyrite body and were collared at approximately 5345500 mN, 379200m.  Hole WS1 was abandoned at 92 metres due to drilling problems. Six samples of the black shale and 36 samples of the tuff from hole WS2 (224.4m) were assayed for Cu, Pb, Zn; All results were very low.  DDH WS3 (259.7m) was targeted at an area combined chargeability and Pb in soil anomaly within black shales.  It was collared at approximately 5346400 mN, 380200m.  Five samples were collected of the black shale unit and 12 samples of the volcanics.  The black shale was anomalous in Pb (range 420-760, average 572 ppm) and Zn (range 185-1100, average 512 ppm).

In 1980-81 Mt Lyell cut an extensive grid over the Comstock Valley and completed an IP survey.  Some of these lines extended across the CVC-Owen Conglomerate contact north of Zig Zag Hill.  No significant chargeability anomalies were identified in the West Sedgwick area. 

The review of EL 9/66 (Purvis et al., 1983) highlighted the area of the old RTAE EM anomaly as being prospective.  No action was taken on this recommendation until 1985 (FitzGerald and Cartwright, 1986) when anomaly was followed-up with three lines of SIROTEM.  A weak WNW anomaly parallel to the RTAE anomaly was identified and was interpreted to be a weakly conductive zone.  This anomaly occurred in an area of Owen Conglomerate scree and it was tested by the drilling of WS4 (229.8m) which failed to intersect any significant mineralisation (Fitzgerald, 1987). 

BHP

The tenement was relinquished by Goldfields and pegged as EL 102/87 by BHP (Kerr and Wilde, 1989).  They relocated all the previous grid data and quite unbelievably there are four grids in the West Sedgwick area and even more unbelievably they are all at different orientations (see Figure 2 from Kerr and Wilde 1989).  These are the West Sedgwick grid, North Queen Grid, Mine lease AMG grid and the Comstock AMG grid.

The BHP approach was to cover areas with blanket UTEM.  They cut an additional 106.7 kilometres of lines and fortunately they did not choose a fifth grid orientation.  A UTEM survey was completed by Lamontagne Geophysics, and results are reported in Kerr and Wilde (1990).  An early time feature in these data corresponds to the GLF.  Another well defined early time anomaly extends NW from 5346000 mN, 380700 mE, to 5346800 mN, 380225 mE.  This feature corresponds with the anomalous Pb/Zn soils tested by WS3.  No other major anomalies were identified.

BHP also revisited the Tramway pyrite zone.  The zone was described by Sheppard (1972) as a pyrite outcrop but is a pyritic quartz sericite schist.  The zone is two metres wide and probably <30m strike length. Rock chips return up to 0.76 g/t Au.  The drillhole that tests this zone, WS2 was not analysed for Au.  MLMRC only collected six samples from the shale in WS2 and had a best result of 1.5m @ 93 ppm Cu 420 ppm Pb.  BHP cut some additional samples from the shale and report a best assay of 1.4% combined Pb/Zn.  BHP joint ventured EL 102/87 with RGC Exploration in November 1991. 

RGC Exploration

RGC Exploration’s exploration strategy was to use mapping and geochemistry, in contrast to BHP Exploration’s blanket UTEM.  Their work concentrated on the SW corner of Mt Sedgwick.  During 1991/92 the West Sedgwick area was mapped at 1:5000 scale, 139 rock chip samples were collected and C-horizon soil samples were collected (Halley, 1992).

During 1992/93 the core from WS4 was re-logged.  It was recognised that the hole did not go through the andesite (that occurs at the top of the CVC) and the grey carbonate that was intersected from 209.1m - 210.8m was interpreted as a low temperature exhalite (Halley, 1993). WS5 was then drilled to test the volcanics near the intersection of the West Sedgwick and Great Lyell Faults.  It was originally planned to lengthen WS4 however the PVC could not be removed from the hole and a new hole was collared.  WS5 was abandoned at 97.9m due to the rod string breaking and WS5A was lipped of WS5 at 52m. WS5A intersected a major fault at 124m in which the hole was abandoned.

WS6 was completed at 380.8m and intersected a sequence of coarse grained hornblende-phyric andesites to 219.6m with major faults at 121.9-123.4 and 212.6-219.6m.  Beyond the second fault the Tyndall Group was intersected and was represented by a sequence of interbedded siltstones and felsic epiclastics followed by the Comstock Tuff.  The Great Lyell fault was intersected at 373.0m.  Core was analysed for Au, Ag, Cu Pb and Zn, but, there were no significant assay results.

During 1993-94 a series of 400m spaced holes were drilled to test the CVC-Tyndall Group contact close to the GLF.  Two holes were drilled from the Mt Lyell Mine lease and WS7 was drilled from the saddle between Agglomerate Hill and Zig Zag Hill.  WS7 (499.2m) intersected the CVC-Tyndall Group contact but this was unmineralised.  Zones of silica-sericite-pyrite alteration were intersected from 45 to 155m and from 295 to 350m.  Ninety three samples were submitted for assay (including 36, 10m core grind composite samples and 57, 1m intervals of ½ core).  Assay results were disappointing with no base metals above 1000 ppm (Halley 1994). Two samples from WS7 were submitted for whole rock 18O analysis and three pyrite samples from the alteration zones were submitted for ( 34S analysis.  The whole rock 18O results indicated that the alteration was formed by fluids at around 2000C, which is to cool to carry significant base metals.  The ( 34S results indicated that the sulfides were formed from sulfate reduction and that the alteration is on the edge of a large system (the Mt Lyell system?).  The only other recorded highly enriched 34S and high 18O from the MRV is in the stringer envelope zone at Hellyer (Halley, 1994).

Downhole SIROTEM was completed in WS6 and WS7 and Crone 3-component pulse EM was read in WS7; No offhole conductors were identified.

During 1994-95 hole WS8 was drilled from the same site as WS7 and was designed to test the bedded pyrite unit and pyrite alteration zone intersected in hole WS7 at 200m down dip (Halley et.al 1995).  This hole was drilled to 652.1m, but, failed to intersect the sulfides seen in WS7.  WS8 also failed to intersect the Tyndall Group; this was explained by RGC with an oddly located flat fault, however, on relogging the hole it is apparent that much of WS8 was drilled down bedding.  No further work was completed at West Sedgwick. 

5.3
Walford Peak
For a comprehensive review of previous exploration in the Walford Peak area the reader is referred to Weber, Murphy and Aliano (1997).  Recent exploration has focussed on the Dora Prospect and previous work over this area is summarised below. 

Dora Prospect

Considerable prospecting was done in the Dora-Spicer area in 1896-1899, during the Copper boom, with the establishment of many small workings.  None of these yielded either the hoped for grades and tonnages and the field was abandoned by 1909 (Harcourt Smith, 1898; Blake and Henderson, 1939).  

Modern exploration began around the old copper workings in the area in 1969.  Mt Lyell Mining and its successor Goldfields, held the area as part of EL 9/66.  As part of a regional exploration effort, the volcanic belt stretching from Lake Dora to the Selina area was gridded, mapped, soil and rock chip sampled (Newnham, 1970; Meares et al., 1982).  Geophysical surveys included pole-dipole IP, SP, fluxgate magnetics and EM.  In 1983, following a data review, Gold Fields collected some dump samples (Purvis et al., 1983) and in 1985 they relinquished the area.

CRAE took up the area as part of EL 5/85.  Attracted by the Goldfields best dump assay of 2.0g/t Au, CRAE conducted a stream sediment, rock chip and dump sampling programme aimed at ascertaining the gold potential of the area (Funnell, 1987).  Gold assays from dump sampling were in the 0.1g/t range, with a best 0.37g/t Au.  CRAE also conducted a UTEM survey to search for massive sulphides which might not have been apparent in the IP results due to the highly variable chargeability response of the area (Funnell, 1987).

Aberfoyle took over management of EL 5/85 in 1988.  Their work comprised field checking of earlier mapping, some further petrology and dump sampling, which returned a best result of 0.15g/t Au with 0.42% Cu (Lewis, 1994).

It should be noted that the southern part of the Dora Prospect was not part of this modern exploration effort.  The Goldfields grid only extended south to the northern part of Lake Dora, and their maps indicate the southernmost part of the old mineral field was held under mining lease at the time of their exploration.  Similarly, EL 5/85 only extended south as far as AMG 5354000N.  Old workings extend for 1km to the south from 5354000N, and most of the interesting aeromagnetic and gravity anomalies lie in this southernmost area.

6. 
WORK COMPLETED

6.1
Beatrice Prospect

The majority of effort was at the Beatrice Prospect where the following work was completed:

· Detailed 1:1000 scale mapping.

· Compilation of previous mapping.

· Relogging of the six old holes (MS1-MS6).

· A 580 sample MMI soil sampling programme. 

· A 4 line 8.8 km pole-dipole induced polarisation survey.

· An orientation 2 line 4.0 km CSAMT survey.

· 4 diamond drill holes for 2392.6m.

· Downhole EM on the four drill holes. 

6.1.1
Geology

The main tracks in the Itat Creek area were mapped at 1:1000 scale (Plan 1) and the previous mapping for the area was compiled and interpreted (Plan 2).  To further assist with the geological interpretation of the prospect the 6 holes (MS1-MS6) were relogged.  MS1-MS5 were located at the MRT coreshed at Mornington and MS6 is stored at the Pasminco Coreshed at Tullah.  These drill logs are included as Appendix 1 and sections are given as plans 3-5.

As a result of this work, and results from the drilling of MS7-MS10 (see below), a simple (simplified) stratigraphy was recognised.  In the Itat Creek area (Plan 1) the stratigraphy, from west to east, is basal feldspar phyric lavas and volcaniclastics (lava breccias) interpreted to be Central Volcanic Complex (CVC) equivalents, progressively overlain by fine volcaniclastic siltstones (ash volcaniclastics) with minor shale, coarse graded mass flows and black shale with quartz-feldspar porphyry sills.  The Itat Creek sequence, above the CVC, are interpreted to be Tyndall Group correlates. 

In the Itat Creek area the volcaniclastic and sedimentary units strike NW and in general dip and face to the SW.  In the vicinity of MS3 there is some overturning with bedding dipping to the NE.  To the west of this volcaniclastic and sedimentary sequence a major quartz-feldspar porphyry body is exposed.  Drilling has confirmed that the porphyry is a series of sub volcanic sills that intruded into wet sediment with peperite commonly developed at the top and base of each sill.  The porphyry body has a faulted contact with the volcaniclastic and sedimentary sequence in the Itat Creek area (Itat Creek fault).  The Itat Creek Fault is a NS striking, east dipping, crush and fracture zone with minor pug, best developed in DDH MS6. 

The IP survey completed by MLMRC in 1977 (Walter, 1977) shows the zones of highest chargeability occur over the porphyry.  This was drill tested by MLMRC in 1979 and black shale was intersected at a shallow depth.  The shale was interpreted to explain the high chargeability and the hole was terminated.  The presence of the black shale underneath the porphyry and the stratigraphic sequence recognised in the Itat Creek area suggested the potential for the Itat Creek stratigraphy to be repeated beneath the porphyry.  This interpretation, also suggested by previous workers, significantly increases the exploration potential at the Beatrice Prospect.

On the ridge immediately east of Itat Creek a quartz-feldspar porphyry is exposed and has a similar IP response to the western quartz-feldspar porphyry body.  Field checking has confirmed the presence of black shale as float.  It is interpreted that the Itat Creek stratigraphy is repeated on this ridge and this implies either rapid thinning of the sequence or the presence of an additional Itat Creek parallel fault (Plan 2).

The base metal mineralisation at Beatrice occurs as disseminations, veinlets, clots and clasts (clast replacements) mainly within the black shale, coarse volcaniclastic and fine volcaniclastic but also within the quartz feldspar porphyry.  Occasionally the veinlet density is high and a sphalerite stockwork is formed (eg MS10 459.2-460m and 620.7-622.5m). 

6.1.2
Geochemistry

Rock chip sampling on the main tracks within Itat Creek (location and assay data in Appendix 2) identified 10-20m wide intervals of Pb/Zn mineralisation, with several modal% fresh sulphides in places, associated with epiclastic sediments beneath black shales.  Almost all the rock chip samples collected have elevated Au, Pb, and Zn.  The best results come from two hand picked samples which assayed, 10.51% Zn, 2.1% Pb, 2.4 g/t Au and 16.1 g/t Ag, and 4.6% Zn, 1.96% Pb, 0.70 g/t Au and 11.1 g/t Ag respectively.  The best rock chip assayed 2.4% Zn, 1.9% Pb, 0.37 g/t Au and 9.3 g/t Ag over 2m.  These samples also have elevated Ba, Cd, Mn, Mo and Te.  Interestingly copper is very low in these samples with a highest result of 464 ppm.  Petrographic descriptions of nine of the mineralised rock-chip samples are also included in Appendix 2.

Two distinct chemical signatures associated with basemetal mineralisation are noted from multi-element analysis of the core assays.  The strip log from DDH MS8 (Figure 4) demonstrates this well.  From 560-580m zinc and lead mineralisation has associated Mn, Ag, Cd, Co, Fe, Sb and possibly Ni and Sn.  This is the most common mineralisation type of sphalerite in blebs, disseminations and associated with carbonate veinlets.  Zinc and lead mineralisation intersected from 770-780m has no elevated Mn and has associated Ag, Cd, Co, Fe, Sb as above but also elevated As, Au and Bi.  This mineralisation is associated with a late-stage quartz-carbonate- arsenopyrite-sphalerite veinlet and the element assemblage is considered to be indicative of some magmatic input. 

A 685 sample (including standards and duplicates) mobile metal ion (MMI) survey was completed over the entire Beatrice grid which was refurbished as part of this exercise.  Samples were collected over the entire grid with samples collected at 25m intervals and composited at 50m intervals (with the exception of SDS 3724 that was sampled on 25m centres).  Samples were submitted to Amdel for analysis of Cu, Pb, Zn, Ag, Au, Ba, As, Cd, Co, Bi, Mo, Ni, Pt, Pd, Sb, and Tl by proprietary method DL40. Results are included in Appendix 3 and sample locations are shown on Plan 8.  

The samples were analysed in four batches and there were significant levelling problems between the batches; the principal component analysis outlined below partially removes this effect, but, interpretation of individual elements was done using datasets levelled to the median for each batch. 

Principal component analysis was completed for all elements, with the exception of Au, Tl, Pt and Pd for which a large proportion (>50%) of the data have below detection limit results.  Three elemental factors were defined by this analysis (Figs. 4, 5 and 6).  One of these factors (Factor 1: As, Bi, Sb, Pb and Ba, Fig. 4) is regarded as a proximal indicator to mineralisation.  The main mineralised zone at Itat Creek is highlighted by this factor (as would be expected for a proximal indicator). Factor 2 (Co and Ni; Fig. 5) appears to define the outline of the Jurassic Dolerite and an anomaly train down the course of Itat Creek resulting from the presence of dolerite boulders in the thin glacial deposits in the valley. This factor is therefore interpreted to reflect lithological variations rather than indicate the presence of buried mineralisation.  The third factor (Factor 3: Ag, Cd, Cu and Zn, Fig. 6) is regarded as a distal indicator of mineralisation.  Factor 3 may be particularly useful for highlighting target areas beneath the quartz porphyry and two such areas can be seen on Figure 6.  The first is the northern end of the Itat Creek area where there is coincidence of two of the factors.  This is a very clearly defined anomaly that is also obvious in the levelled Zn data (Figure 8).  Holes MS7, MS8 and MS10 were drilled to test this anomaly. 

The second area is in the western part of the grid, highlighted in Factor 3.  Subsequent field inspection of this anomaly has shown it to be associated with weak sericite-K-feldspar alteration of the quartz-feldspar porphyry.  This is an extensive anomaly (at least 500m long; Fig. 8) which is also associated with a resistivity low in the 1979 MLMRC IP data.

The third area is in the southeast portion of the grid, in an area of glacial cover with some outcropping Owen Conglomerate to the west.  The anomaly is not closed-off and further sampling on the adjacent EL 13/99 Linda is required to detail the anomaly prior to further follow-up.

6.1.3
Drilling

Four diamond drill holes (MS7-MS10) were completed for 2392.6m. All of the holes were drilled by Diamond Drilling Tasmania using a CS1000 P4 rig.  The rig was dragged into the MS7 site using an excavator and was positioned at the remaining sites using a Squirrel Helicopter from Helicopter Resources. 

A summary drill log was completed at site and the drill core was then flown and then driven from the drill site to Pasminco’s core farm at Tullah.  The core was measured (for recoveries), photographed, geologically logged and magnetic susceptibility measurements were made (readings taken at each core block, or in some cases on 1m intervals).  Drill core was cut and samples analysed by Analabs for Ag, As, Bi, Ca, Cd, Cu, Co, Fe, K, Mg, Mn, Na, Ni, Pb, Sb, Sn and Zn using ICPMS, Au by 50g fire assay and Ba by pressed powder XRF.

Drill sections are presented as plans 3-5, drill logs, down hole surveys and collar details are included in Appendix 1, assay results in Appendix 4 and magnetic susceptibility measurements are presented in Appendix 5. 

MS7

This hole was designed with two aims in mind:

1. To test the interpretation that the Itat Creek stratigraphy occurs underneath the quartz feldspar porphyry and to test for mineralisation within this stratigraphy.
2. To test the geology on the eastern side of the Itat Creek Shear at depth.
Hole MS7 was commenced on the 23/11/98 and completed on the 21/1/99 at a depth of 550m.  A summary log of the hole is shown as follows:

From
To


0.0
109.3
Quartz feldspar porphyry.

109.3
231.8
Black shale

231.8
254.0
Quartz feldspar porphyry with pepperitic top and base

254.0
261.2
Black shale

261.2
417.3
Coarse pumiceous volcaniclastic massflows.

417.3
550.0
Ashy volcanic, minor massflow units

This hole confirmed that the mineralised stratigraphy, black shale underlain by coarse volcaniclastic and then fine ashy volcaniclastic, seen in Itat Creek is repeated beneath the quartz-feldspar-porphyry west of the Itat Creek shear.  This result has major implications for the prospectivity of the Beatrice Prospect as there is now known potential to host mineralisation beneath the quartz-feldspar-porphyry. Core orientations indicate that stratigraphy has an overall N-NE strike and a steep (60-80() westerly dip, although folding complications may be present (Plan 3).  The hole failed to penetrate the Itat Creek Fault, and it is probable that the fault is shallower than interpreted, although this may be by as little as 2-3(.  

MS7 failed to intersect ore-grade and(or) width mineralisation, however, broad intervals of low grade mineralisation are indicated from assay results.  Significant intersections, calculated on the basis of Zn content, were:

at a 0.1% Zn cut-off:
109.3-113.0m,  3.7m @ 0.24% Zn, 0.05% Pb, 45 ppm Cu and 1.3 g/t Ag.

132.0-134.0m, 2.0m @ 0.19% Zn, 0.04% Pb, 49 ppm Cu and 0.9 g/t Ag.

180.0-198.0m, 18m @ 0.18% Zn, 0.11% Pb, 75 ppm Cu and 1.7 g/t Ag.

254.0-255.8m, 1.8m @ 0.22% Zn, 0.03% Pb, 44 ppm Cu and 0.4 g/t Ag.

261.2-265.0m,  3.8m @ 0.14% Zn, 0.07% Pb, 59 ppm Cu and 1.2 g/t Ag.

285.0-307.0m, 22.0m @ 0.2% Zn, 0.07% Pb, 70 ppm Cu and 1.5 g/t Ag.

315.1- 325.0m, 9.1m @ 0.16% Zn, 0.11% Pb, 58 ppm Cu and 4.6 g/t Ag.

364.0-366.0m: 2.0m @ 0.14% Zn, 0.18% Pb, 53 ppm Cu, and 0.8 g/t Ag.

374.0  -378.0m, 4.0m @ 0.17% Zn, 0.35% Pb, 189 ppm Cu, 1.3 g/t Ag.

394.0-405.0m, 11.0m @ 0.15% Pb, 0.07% Zn and 1.2 g/t Ag. 

As values peak at 236 ppm in the mineralised interval between 285 and 325m, but, decrease significantly downhole (to generally <10 ppm).  Au values are uniformly low (97% of assays are <0.01 ppm), with a maximum of 0.6 g/t at 388-390m (this elevated value is not associated with elevated base metals, Ag or As).  Cu contents are also low (<70 ppm) with the exception of two spikes of 520-550 ppm Cu at 474-476m and 499-501m where minor chalcopyrite in veins, associated with chlorite-K-feldspar-hematite alteration was intersected. 
Much of the base metal mineralisation in the black shale units is not visible and must be finely disseminated and(or) mixed with the visible pyrite, however, from 184-196m a zone of thin (<5 mm) carbonate veinlets with disseminated sphalerite and minor galena was intersected.  Minor disseminated and veinlet sphalerite appears to be associated with chlorite altered volcaniclastic from 374-377m, and 401.1- 407.7m and sphalerite+galena replacement of carbonate-rich clasts and nodules, in coarse volcaniclastics, was recorded at 317.0-320.0m and 390.9 – 407.4m.

Magnetic susceptibilities were measured at the core block markers for the entire hole (Appendix 5).  Zones of K-feldspar+magnetite(chlorite alteration in the quartz-feldspar-porphyry (28-88.5m) and in the ashy volcaniclastic (491-499m) are confirmed by high magnetic susceptibility readings.

Downhole EM was also completed on the hole.  Off-hole anomalies were recorded and are interpreted to reflect variably conductive shale units rather than massive sulphide accumulations.  The reader is referred to Appendix 8 for additional information.

MS8

This hole was designed to test a very clearly defined MMI anomaly that is located on quartz feldspar porphyry (see section 6.1.2) in the northern part of the Beatrice Grid.  Hole MS8 was collared on 22/1/99 and completed on 7/5/99 at a depth of 798.7m.  A summary log of the hole is as follows:

From
To


0.0
191.8
Quartz feldspar porphyry.

191.8
197.8
Volcaniclastic sandstone and shale.

197.8
292.9
Quartz feldspar porphyry.

292.9
306.2
Intercalated black shale and quartz feldspar porphyry

306.2
318.2
Black shale

318.2
344.2
Intercalated black shale and quartz feldspar porphyry (pepperitic contacts)

344.2
373.7
Black shale and minor sandstone; major fault zones at 360.1-364m and 371.6-373.7m; Sphalerite-rich mineralisation in lower 2m of unit.

373.7
447.3
Quartz feldspar porphyry. Strongly Sil- Co- Chl ( Kfs veined with weak sphalerite>galena mineralisation.

447.3
583.3
Black shale and minor siltstone/sandstone. Sphalerite> galena Mineralisation from 557 - 583.3m.

583.3
651.6
Quartz-feldspar-porphyry

651.6
665.4
Ash volcaniclastic and minor volcaniclastic sandstone. Generally 0.5-1.0% sphalerite, but, up to 5% sphalerite in matrix of sandstone units.

665.4
696.5
Volcaniclastic sandstones (pumiceous) with trace sphalerite.

696.5
787.3
Intercalated shale and volcaniclastic ash to sandstone units. Variable Py(Sp>Gn mineralisation; narrow intervals of up to 10% Sp (in sandstone beds) but generally <0.5% Sp. 

787.3
798.7
Lava breccia with Sil+Kfs/hem/mag alteration. Only trace Py+Cpy (CVC correlate)

The stratigraphy in this hole was largely as predicted, with the exception of the presence of quartz-feldspar porphyry intruding lower into the sequence than seen in other holes and the presence of more individual sills of porphyry.  The presence of significant mineralisation in the “ash volcaniclastic” (although often more common in fine sandstone beds rather than the ashes themselves) is consistent with results from drilling in Itat Creek (e.g., MS3), however, there appears to be a larger shale component in the “ash volcaniclastic” unit in this hole than previously intersected.  Mineralisation (veins, disseminations and some clast replacement) occurs in the shales, coarse volcaniclastics and ash volcaniclastics, but, is rare in the porphyry sills, with the exception of the unit from 373.7 – 447.3m where minor sphalerite, galena and arsenopyrite occur in late carbonate-chlorite-silica veins.  The lower part of the black shale in DDH MS8 hosts grey carbonate-rich nodules (also seen in MS7) and thin beds of calcareous mudstone; these are strongly replaced by sulfides (pyrrhotite+chalcopyrite+sphalerite+galena) from 561.9-568.1m.  The carbonate-rich beds and associated mineralisation were not seen in previous drilling (largely east of the Itat Creek Fault).  Core orientations give consistent bedding orientations, shallowly east dipping, in the interval 494-529m and steep north dipping in the interval 722-740m.  The hole was finally terminated when CVC like lave breccias with ‘granite’ type alteration were intersected.  

Assays from the hole are included in Appendix 4.  Intersections from the hole are:

at a 0.1% Zn cut-off:
242.7 - 250.4m, 6.7m @ 0.24% Zn, 0.21% Pb and 2.5 g/t Ag

316.0 - 318.0m, 2.0m @ 0.25% Zn, 275 ppm Pb and 1.2 g/t Ag within black shale.

337.4 - 340.6m, 3.2m @ 0.17% Zn, 512 ppm Pb and 1.3 g/t Ag within shale and porphyry.

344.2 - 352.2m, 8.0m @ 0.16% Zn, 625 ppm Pb and 1.4 g/t Ag within black shale.

359.6 - 363.7, 4.1m @ 0.33% Zn, 0.14% Pb and 2.3 g/t Ag within black shale.

410.0 - 412.0m, 2.0m @ 0.11% Zn, 0.3% Pb and 5.3 g/t Ag within porphyry.

434.0 - 436.0m, 2.0m @ 0.16% Zn, 53 ppm Pb and 0.2 g/t Ag within porphyry

446.4- 457.0m, 10.6m @ 0.19% Zn, 500 ppm Pb and 2.1 g/t Ag within black shale

462.6 - 474.0m, 11.4m @ 0.12% Zn, 630 ppm Pb and 1.1 g/t Ag within black shale

515.0 - 583.4m, 68.4m @ 0.49% Zn, 0.21% Pb and 7.8 g/t Ag within black shale

590.1 - 591.8m, 1.7m @ 0.49% Zn, 580 ppm Pb and 0.6 g/t Ag within porphyry

651.6  - 666.4m, 14.8m @ 0.34% Zn, 0.13% Pb and 3.5 g/t Ag within ashy volcaniclastic

684.3 - 702.9m, 18.6m @ 0.22% Zn, 780 ppm Pb and 1.6 g/t Ag in volcaniclastic sandstone.

707.6 - 754.1m, 46.5m @ 0.29% Zn, 800 ppm Pb and 2.6 g/t Ag in shale and ashy volcanic.

758.3 - 784.4m, 26.1m @ 0.37% Zn, 0.12% Pb and 5.1 g/t Ag in shale and ashy volcanic.

at a 1.0% Zn cut-off:
561.9m - 562.9m, 1.0m @ 1.58% Zn, 0.71% Pb and 26.7 g/t Ag

567.0m - 569.0m, 2.0m @ 1.18% Zn, 0.38% Pb and 14 g/t Ag

572.5m - 573.8m, 1.3m @ 1.16% Zn, 0.32% Pb and 10.6 g/t Ag

576.8m - 583.4m, 6.6m @ 1.18% Zn, 0.55% Pb and 12.5 g/t Ag

653.2m- 654.3m, 1.1m @ 1.2% Zn, 0.4% Pb and 6.9 g/t Ag

735.2m - 736.5m, 1.3m @ 1.4% Zn, 0.28% Pb and 5.5 g/t Ag

779.7m - 780.3m, 0.6m @ 1.38% Zn, 0.51% Pb, 24.8 g/t Ag, 0.4 g/t Au, 1.35% As

781.7m - 782.4m, 0.7m @ 1.14% Zn, 0.16% Pb, 3.8 g/t Ag

Cu results are generally low, <100 ppm, but scattered high values occur throughout the section, with a maximum of 1.3m @ 0.1% from 665.1-666.4m.  Arsenic is spikily high, up to 0.65% on the upper margin of one porphyry body and up to 1.35% in veins in the lower part of the ash volcaniclastic unit.  Au is weakly elevated throughout the assayed section (i.e., many more above detection limit assays than for MS7).  Also possibly significant is the interval 648.2-651.6m, 3.4m @ 0.57% Ba, generally barium contents are <0.4%.  As with DDH MS7 base metal values are uniformly low in the chlorite-feldspar (magnetite/hematite altered volcanics (from 788.5 - 798.7m) which have <100 ppm Pb and Zn and <50 ppm Cu. 

Magnetic susceptibility measurements (Appendix 5) are high in the pyrrhotite mineralised, carbonate-rich interval in the shale (561.9-568.1m) and also where “granitic” alteration is obvious in the CVC at the end of the hole (787.3m – EOH).

Downhole EM was also completed on the hole.  Off-hole anomalies were recorded and interpreted to reflect variably conductive shale units and no anomalies attributable to massive sulphide accumulations were recorded.  The reader is referred to Appendix 9 for additional information. 

MS9

MS9 was drilled from the same site as MS8 and was targeted at the prospective Itat Creek stratigraphy beneath the quartz feldspar porphyry where IP and CSAMT features occur in the core of an anticlinal structure (see Section 6.1.4).  Target depth was 250-300m with the hole planned to 420m.  Hole MS 9 was commenced on 10/5/99 and completed at 387.5m on 17/6/99.  A summary log for this hole is shown on the following page.

From
To


0.0
38
Quartz-feldspar-porphyry; 

38
73.5m
Quartz-feldspar-porphyry breccia with a matrix of black shale; peperite.

73.5
238.2
Black-grey shale with thin volcaniclastic interbeds. Variable disseminated pyrite; no significant visible sphalerite or galena. 

238.2
387.5
Quartz-feldspar-porphyry, strongly K-feldspar/magnetite altered from 300m.

No significant mineralisation was intersected in the ‘target position’ (250-300m) and the CSAMT and IP anomalies were initially ascribed to the shale unit.  It is important to recognise that the low resistivity anomaly is at a shallower level than the high chargeability anomaly.  Basic resistivity measurements were collected from MS9 using a multimeter with the electrodes at a fixed spacing.  These data clearly show that the lowest resistivities are within the peperite.  The low resistivity is a result of carbonisation (graphite) of the included shale by the thermal effect of the porphyry.  The peperite at the base of the upper porphyry is thicker in MS9 than in other holes (20-30m vs. 1-2m in most holes).  The high chargeability is a response to a thick relatively flat lying black shale unit occurring at shallower levels in the hinge of an anticline (Appendix 6). 

Assay results were as expected with almost all zinc assays around 100 ppm and only one sample returning > 1000 ppm Zn (1.5m @ 1930 ppm Zn from 72-73.5m).  Pb results are also low (languishing around 100-200 ppm) with no assays above 1000 ppm Pb. 

Magnetic susceptibility was measured at the core block markers for the entire hole (Appendix 5).  The magnetic susceptibility is very low except for 299.2m - EOH where K-feldspar - magnetite alteration in the quartz-feldspar porphyry was intersected. 

Downhole EM was also completed on the hole.  Off-hole anomalies were recorded and interpreted to reflect variably conductive shale units and no anomalies attributable to massive sulphide accumulations were recorded.  The reader is referred to Appendix 8 for additional information. 

MS10

MS10 was targeted at the centre of the major partial leach soil anomaly in Itat Creek. The target horizon was the coarse volcaniclastic unit in the footwall of the Itat Creek Fault.  Hole MS 10 was commenced on the 29/7/99 and completed at 656m on the 21/9/99.  A summary log is as follows:

From
To


0.0
21.2
Sheared Black Shale, peperitic contact to;

26.2
71.5
Quartz-feldspar-porphyry, faulted contact to; 

71.5
256.0
Black Shale; interval 71.5-90.0 is strongly broken (Itat Creek Fault). Shale is variably pyritic.

256.0
311.2
Quartz-feldspar-porphyry, moderately sericite altered, peperitic contact to; 

311.2 
374.8
Black shale, variably pyritic, trace pyrrhotite and base metals.

374.8
492.4
Generally pumiceous volcaniclastic sandstone with minor Breccia units (dominantly limestone clasts) and ashy volcaniclastics. Variable clasts and disseminated base metal mineralisation, with 0.8m @ >10% base metal veining from 459.2-460m.

492.4
505.2
volcaniclastic sandstone interbedded with ash volcaniclastic, decreasing base metal content.

505.2
624.7
Ash volcaniclastic and minor shale, variably pyritic with minor pyrrhotite, generally minor base metals, but, narrow intervals (517-519m and 620.7-622.5m) with up to 3-4% vein and disseminated sphalerite.

624.7
635.0
Interbedded ash volcaniclastic and coarse volcaniclastic. 

635.0
656.4
Coarse volcaniclastic (lava breccia in part), feldspar-phyric, variable Chlorite-k feldspar-magnetite alteration; minor pyrite and chalcopyrite (CVC).

The overall stratigraphy and lithologies intersected in DDH MS10 were very similar to those seen in MS8, including the presence of carbonate nodules and pyrrhotitc mineralisation in the lower part of the Black Shale.  The major fault zone from 71.5–98.2m is correlated with the Itat Creek Fault, and most of the hole is therefore drilled in the footwall of this structure.  Core orientations at 320-330m give bedding orientations clustering around dipping 55( to 330( (mag.) with bedding apparently swinging to a dip of 60-70( to 270( by 561m.  Visible base metal mineralisation in MS10 is largely restricted to the “coarse volcaniclastic” interval and most of the sphalerite occurs within a blue grey siliceous breccia.  The breccia consists of angular to subrounded clasts, to 30 mm, which include limestone, feldspar crystal-rich pumice, pale white volcanic clasts and blebs/clots (clasts?) of sphalerite.  The size of sphalerite clasts is similar to the other clast size suggesting that the sphalerite is replacing a particular clast type.  The obvious first choice is replacement of the limestone clasts however many limestone clasts are totally unaltered and are surrounded by sphalerite.  At 427.4m the breccia clearly crosscuts a clast implying the breccia is at least post diagenesis.

At the time of writing assay results have been returned for MS10 for the interval 398 - 483.6m.  The best interval was 0.8m @ 8.75% Zn, 1.7% Pb, 105 ppm Ag from 459.3-460.1m.  The entire interval assayed 95.6m @ 0.27% Zn, 620 ppm Pb and 3.7 ppm Ag. Intersections, calculated on the basis of Zn content, include:

At a 0.1% Zn cutoff:
398.0-402.0m;
4m @ 0.29% Zn, 260 ppm Pb, 1.7 ppm Ag

407.0-414.0m; 7m @ 0.19% Zn, 244 ppm Pb, 1.7 ppm Ag 

416.2-424.0m; 7.8m @ 0.24% Zn, 260 ppm Pb, 4 ppm Ag

450.6-452.6m;
2m @ 0.58% Zn, 180 ppm Pb, 2.2 ppm Ag

456.0 –462.0m; 6m @ 1.4% Zn, 3790 ppm Pb, 21 ppm Ag

464.9-483.6m; 18.7m @ 0.22% Zn, 140 ppm Pb, 1 ppm Ag

Further zones of significant base metal veining occur at 620.7 - 622.5m where +5% Zn and 2% Pb is expected from assays, the results of which were not available at the time of writing. 

Magnetic susceptibility was measured at the core block markers for the entire hole (Appendix 5).  Elevated magnetic susceptibility is recorded from 350 - 371.4m which corresponds to an interval of pyrrhotitic black shale. 

One loop of DHEM was completed in DDH MS10.  The interpretation of the data suggests that a broad off-hole response is very similar to that seen in previous holes (MS7-9) and is related to the black shales.  The reader is referred to Appendix 10 for further details. 

6.1.4
Geophysics

During the year a pole-dipole induced polarisation survey and an orientation CSAMT survey were completed.  A brief summary of each survey follows and the reader is referred to Appendices 6 and 7 for full reports.

6.1.4.1
Pole-Dipole Induced Polarisation Survey

The aim of this survey was to map the two-dimensional resistivity and chargeability character of the Beatrice Prospect stratigraphy with an outcome of defining anomalous response that could be attributed to base metals mineralisation.  Five survey lines (8.8 km) were completed at a cost of $61,600 (Appendix 6).  It was planned to use 12 dipoles (n=12) for depth penetration however this was logistically virtually impossible.  A compromise was reached using n=8, which was still logistically difficult and progress was extremely slow resulting in a very expensive survey.

The target was low resistivity and high chargeability zones, and/or an interpreted structurally favourable site.  The inference that a low resistivity and/or high chargeability zone would be attributed to base metal sulphide mineralisation necessitates an assumption of homogeneity of the local black shale horizons and minimal pyrite, pyrrhotite and graphite content. 

Three zones considered to exhibit anomalous resistivity and chargeability were defined from the inverted IP sections.  Generally anomalous responses were observed over the shale outcrop.  Diamond drillhole MS9 was targeted at the best low resistivity and high chargeability zone on Line 1800N and Line 2000N.  No significant mineralisation was intersected (section 6.1.3). 

The second IP target defined from the pole-dipole survey is well tested by MS02 and MS07 and also appears to have been explained by black shale responses.  The third IP target is not a high priority geophysical target, however, it is associated with geochemical anomalism and should perhaps be drilled on that basis.  The IP data supports a hypothesis for accompanying chargeable minerals (pyrite, galena, graphite, chalcopyrite) but does not provide a particularly anomalous response (much lower in amplitude than the target drilled at MS9), nor does the modelling provide a high confidence with regard to the source shape and/or depth.  The IP target is poorly resolved and is described as a “blob” at a depth of (100-200m).
6.1.4.2
CSAMT Survey

Only two lines of CSAMT data were acquired with the initial aim of evaluating the technique for application at the Beatrice Prospect and Western Tasmania in general.  In addition it was intended to see if an anomalous conductivity response could be detected below stratigraphy mapped with the IP survey with an aim of defining response that could be attributed to base metal mineralisation.  Two survey lines (4 km) were completed at a contractor cost of $8,000. 

The target was a zone of low resistivity and high chargeability.  Much the same as the IP the inference that a low resistivity and/or high chargeability zone would be attributed only to base metal sulphide mineralisation necessitates an assumption of homogeneity of the local black shale horizons and minimal pyrite, pyrrhotite and graphitic content.

Numerous modelling and processing routines were trialed on the data and a report compiled outlining the advantages and disadvantages of each (Appendix 7).  A comprehensive analysis made on the noise characteristics of the data with the aim of discriminating geological response from system and cultural induced response (not an easy task with CSAMT!). 

No priority drill targets were delineated on the basis of the CSAMT results. Some minor response was detected in the vicinity of the IP response targeted by MS9, however, this would not have formed a CSAMT target in its own right.  

Low resistivity zones generally conform to the location of known black shale horizons.  The CSAMT modelling does not have the resolving power of the pole-dipole IP sections and only gave a gross picture of the electrical stratigraphy.  Conceptually if a large highly conductive base metal orebody had been present then the CSAMT data may have resulted in identifiable anomalous response.  The CSAMT data do not appear to provide enough detail to allow resolution of a moderately conductive sulphide system within variably conductive and extensive black shales.

CSAMT provided a much more economically viable technique than the IP and did provide additional depth information.  Use of the technique is recommended where black shales are not as extensive as at Beatrice (e.g., exploring within the Tyndall Group).  If delineation and definition of shale horizons on a regional scale was the geological goal then application of the technique could be economically viable.   

6.1.4.3
DHEM Surveys

The aim of the downhole EM surveys was to delineate anomalous electromagnetic response that could be associated with basemetal mineralisation in the vicinity of completed drillholes.  All drillholes were surveyed (Appendix 8-10).

Off-hole electromagnetic responses were detected in all drillholes.  Initial modelling of results suggests that the responses are not coincident in location and that the actual source of each anomaly is dependent on the transmitter-drillhole geometry.  The black shale (and possibly shale/porphyry peperite) at the Beatrice Prospect appears to be variably conductive providing a focus area for excitation of secondary electromagnetic fields in locations that are primarily dependent on the location of the surface transmitter loop.  The offhole responses are all lithological and no targets were recommended for drill testing.  

Continued logging of drillholes with DHEM is recommended especially now that the electromagnetic character of the black shale is beginning to be established.  An anomalous response due to base metal mineralisation could quite easily be orders of magnitude greater than the shale response.  In addition, the shale response is typically very broad in wavelength facilitating delineation of ore responses that may be closer to the drillhole (<100m) through a narrow wavelength response.

6.2
West Sedgwick.

The previous holes drilled at West Sedgwick (WS1-WS8) were relogged (Appendix 11).  A full literature review of previous work was completed and is presented in section 5.2.  There is considered to be good potential for discovery of a basemetal orebody in this area particularly underneath he glacial cover.  Further work is planned (section 7.2).

6.3
Walford Peak.

Since the tenement was granted to Pasminco Exploration a full literature review and data analysis have been completed (Weber, et al., 1997).  Pasminco’s initial interest in the area was for intrusive related Cu-Au systems, possibly associated with magnetic and gravity highs (Weber et al., 1997), and for Au in a “Leyshon” style breccias in the Dora Conglomerate, similar to that interpreted in the Selina conglomerate to the north (Aliano, in Weber, et al., 1997). As an initial step in exploring the area, it was recommended that the area be mapped, to define alteration types and possible breccia units in the Dora Conglomerate, and that old workings be mapped and rock-chip sampled in detail to elucidate the style of mineralisation (Denwer, 1998).

6.3.1 Mapping

Access can be gained to the Lake Dora area via a vehicular track, commencing at the Anthony Road west of Newton Peak.  It is about 16 km from Anthony Road to the Lake Dora Prospect, and the track passes directly through the centre of the prospect.
During 1997/98 the access track was refurbished, the old Goldfields grid was relocated and mapping and sampling commenced.  However, during particularly heavy rainfall the track was washed out and the work program was delayed, whilst repairs to the track were completed.  Mapping was only at an early stage, with five days spent on the ground, and results from this preliminary work were not included in the 1998 report (Denwer, 1998). 

Detailed mapping and rock-chip sampling of the Lake Dora area was completed (intermittently) in January to June 1999 by AMcN and KPD.  Rectified orthophotos at 1:5,000 scale were used as base maps, and as the country is relatively open, geology could be plotted directly onto the orthophotos.  Mapping was completed over the area from Lake Spicer to approximately 1 km north of Lake Dora.  It was initially planned to continue mapping to the Sticht Range – Walford Peak saddle, however, a change in exploration focus resulted in the planned mapping and sampling programs not being completed.

Mapping (Plan 6) has confirmed the overall stratigraphy as described by previous workers; a generally west facing sequence with the Sticht Range Beds at the base overlain by a wedge of Rhyolitic ?lavas, intrusives and volcaniclastics, which thickens to the north, and which in turn are overlain by the Dora Conglomerate (volcaniclastic conglomerate and sandstone) and the Siliciclastic Owen Conglomerate.

 It has not been possible to confidently sub-divide the main volcanic package which has, however, been sub-divided into 6 lithofacies ranging from obviously coherent and flow-banded in part (type qfp; Plan 6) to obviously clastic (types v1, v2 and v4).  Intruding into this package are at least seven small (<140x40m) bodies of feldspar-hornblende-phyric ?Andesite (two of these bodies were located previously; Lewis [1994]) which appear to be late stage intrusives (they are less altered than their hosts and appear to intrude the base of the Dora Conglomerate at 387870mE 5353540mN).  The overlying Dora Conglomerate appears to have an extremely irregular contact with the volcanics, this is in part structurally related but, also appears to be partly a primary sedimentary feature.  Our mapping indicates that the Dora Conglomerate extends further to the north, immediately west of Michael Tarn and on the slopes of Walford Peak (around 386660mE 5355680mN), than shown on previous maps and forms a probably continuous unit beneath the Owen Conglomerate.  The contact between the Dora and the Owen Conglomerate appears to be conformable, and in one locality, gradational over <1m.

The major alteration type in the Dora-Spicer area is chlorite(silica. This alteration assemblage is restricted to the volcanic package between the Sticht Range Beds and the, essentially unaltered, Dora Conglomerate.  In the field the strongly chlorite altered rocks are mainly volcaniclastic lithofacies which are covered in a conspicuous orange lichen, which highlights the presence of this alteration.  Previous workers have indicated a close association between the pervasive silica-chlorite alteration and magnetite/hematite veining and(or) pyrite/chalcopyrite mineralisation, and this is supported by our mapping.  It has been assumed that the chloritic alteration represents an extensive alteration zone, however, when Aberfoyle sent samples to Tony Crawford at the University of Tasmania for petrology, he described the alteration as compatible with regional burial metamorphism.

Narrow restricted zones of intense silica-sericite-pyrite alteration, between zones of strong sulphide veining, and pervasive, but restricted, zones of Silica+k-feldspar/hematite are the two other main types of alteration (see Plan 6).  Variable Hematite alteration occurs at the top of the Dora Conglomerate, immediately below the Owen Conglomerate, in the southern part of the area and a zone of jaspery hematite alteration of a rhyolitic ?lava margin was recorded near 387150mE 5354500mN.

Mineralisation ranges in style from disseminated pyrite ( chalcopyrite to vein chalcopyrite + magnetite (( malachite and azurite) ( sphalerite/galena and disseminated pyrite + galena + fluorite.  The host chloritic alteration zone appears to narrow to the north, beneath Walford Peak, and mineralisation becomes dominated by magnetite + chalcopyrite/pyrite veins and narrow (to 0.3m width) zones of strong (30-60%) sulphide development dominated by pyrite, with lesser galena, chalcopyrite and sphalerite.  Cobalt–rich minerals are known to occur in association with strong pyrite veining (see below).

6.3.2 Rock chip Geochemistry

During the reconnaissance mapping eleven samples were collected from old workings in the Lake Dora area (Appendix 12).  The mineralisation in these old working occurs as pyritic and sheared volcanic within chlorite altered rocks.  The samples have quite wide ranges in all elements detected.  Samples have low to moderately elevated Cu (87- 7008 ppm), gold (<0.01 to 0.39 g/t Au), Pb (41-1962 ppm) and Zn (338-2074 ppm) and all have anomalous silver (2-12 ppm). 

During the detailed mapping phase a further 54 rock-chip samples were collected, largely from the dumps at old workings, and were analysed at Analabs for Ag, As, Bi, Cd, Cu, Co, Fe, Mn, Ni, Pb, Sb, Sn and Zn using ICPMS, Au by 50g fire assay and Ba by XRF.  Results are included in Appendix 12 and sample locations are shown on Plan 7.

The most interesting results are from old workings on the SE slopes of Walford Peak, in the central-northern part of the mapped area. three zones of interest were located:

1. A cluster of workings and outcropping vein (sulphides +/- magnetite) and breccia-matrix style mineralisation, hosted by chlorite-silica altered volcanics, in a zone approx. 50m wide with a strike length of >200m (commencing at 387030mE, 5355535mN and not closed off to north).  The best result from this zone was from the southernmost working which returned 9.65% Zn, 2.1% Pb, 0.5% Cu, 0.5 g/t Au and 58 g/t Ag (331941).  However, mineralisation is patchy with other dump samples from the same working returning 0.2-0.9% Zn, 0.5-0.9% Pb, 0.3-0.5% Cu, 0.1-0.4 g/t Au and 54-88 g/t Ag.  Other significant results from this trend include:

Sample 331938 (dump sample from a >10m deep shaft) 1.74% Zn, 0.85% Pb, 3.25% Cu, 1.1 g/t Au and 48 g/t Ag.

Sample 331933 (outcropping pyritic veining) 1.9 g/t Au, 16 g/t Ag, 0.2% Cu, 110 ppm Zn and 430 ppm Pb.

2. A single small pit on a ridge of strongly chlorite-silica altered quartz-eye volcanics at 386845mE, 5355385mN.  Sulphide-rich vein mineralisation from this pit returned (331931) 48.8 g/t Au, 250 g/t Ag, 3.85% Cu, 0.1% Zn, 0.46% Pb, 6.2% As and 2.25% Co (the high As and Co resulting from the presence of erythrite (a CoAs oxide) first noted by Harcourt Smith [1898]).  The host rocks to these veins (with disseminated sulphides) returned 0.3 g/t Au, 4 g/t Ag, 0.1% Cu, 0.2% Zn and 0.14% Pb.  Sampling of an adit at the foot of this ridge did not return significantly anomalous results, apart for 0.2% Zn (sample 331960).  However, previous sampling of this adit returned significantly higher results (6.3% Cu, 2 g/t Au, 0.5% Pb, 0.4% Zn and 152 g/t Ag; sample 1167 from Purvis et al., 1983).

3. A 25m long trench with up to 0.3m wide zones of sulphide-rich mineralisation at 386735mE, 5355215mN.  The mineralisation returned 0.04 g/t Au, 14 g/t Ag, 1.1% Pb, 1.2% Zn and 0.14% Cu (Sample 331927), whilst mineralised host returned 0.19 g/t Au, 63 g/t Ag, 0.37% Pb, 1.2% Zn and 0.3% Cu (Sample 331928).  This trench occurs at the northern end of a 150m long zone of magnetite ((sulphide) veined and chlorite altered volcanics (best assay; 0.3 g/t Au, 19 g/t Ag, 0.32% Pb, 0.4% Zn and 0.04% Cu).  Previous sampling by RGC (Purvis et al., 1983) from a trench at the southern end of this trend (not re-located in the current survey) returned 0.5% Cu, 2.3% Pb, 5.5% Zn, 0.8 g/t Au and 115 g/t Ag.

Elsewhere in the mapped area strongly anomalous base metals (Pb-Zn) are restricted to dump samples from the Lake Dora Mine (magnetite(sulphide veining at 387965mE, 5353555mN) and samples from a pit above this adit (best sample; 0.14 g/t Au, 89 g/t Ag, 1.8% Pb, 4% Zn and 0.18% Cu) and to the isolated outcropping galena-fluorite mineralisation in quartz-phyric lava/intrusive at 387720mE, 5355425mN (three samples ranging from 0.3% - 1.1% Pb).  Elevated Cu values are more widespread with values of up to 1.4% Cu (from 387900mE, 5354030mN), but, more commonly 0.1-0.4% Cu. 

7. 
CONCLUSIONS & RECOMENDATIONS

7.1 
Beatrice Prospect

Results from the work at Beatrice have been encouraging with wide intervals of highly anomalous zinc intersected in two of the four holes drilled during the reporting period (best results of 0.8m @ 8.77% Zn, 2.15% Pb, 105 ppm Ag from 459.3-460.1m in MS10 and 68.4m @ 0.49% Zn, 0.21% Pb and 7.8 g/t Ag from 515m- 583.4m in MS8).  Despite the amount of drilling done to date, there remains room (> 400m strike length) in the main Itat Creek zone, footwall to the interpreted Itat Creek Fault, for a zone of significant mineralisation.  This zone is currently being tested by DDH MS11 (being drilled underneath MS1).  Apart from the large MMI anomaly in the western part of the grid (section 6.1.2), future work at the Beatrice prospect will be dependent on the results of DDH MS11.
An honours project by Marcus Hope (CODES) is due to be completed in November and results from this research may give some added focus to the exploration.

A study on the electrical properties of the Itat Creek Shale (and incidentally any other shales of Western Tasmania) may assist in defining the electrical nature of these spurious responses and consequently result in fewer “false-alarms” leading to drilling of anomalous shale electrical responses.  Purchase of a core conductivity meter (approximately $3200) would assist with this task.  All core from drillholes at the prospect would be logged and measurements made of the inductive (EM) and galvanic (resistivity from IP surveys) responses.  Unfortunately a meter is not readily available that enables chargeable response to be measured easily in hand specimen.

7.2
West Sedgwick. 

The top of the Central Volcanic Complex is exposed at the West Sedgwick prospect and this key horizon has been explored spasmodically for over forty years.  Despite all the exploration completed here there is still untested near surface potential in the northern area beneath scree and glacial moraine cover.  Various geophysical surveys in the southern portion of the prospect has sterilised the potential for a near surface (<150m) conductor however the depth potential (>150m) has only been tested in the Agglomerate Hill and Zig Zag Hill area. 

It is recommended that the top of the CVC be MMI sampled with soil samples collected on 200m spaced lines at 25m centres.  This programme will involve the rehabilitation and cutting of approximately 46 line kilometres of grid and the collection of 1800 samples for MMI analysis.

In the northern part of the West Sedgwick area the location of the contact between the volcanics and the Owen Conglomerate (Great Lyell Fault) is poorly located.  The grid in this area should be mapped before sampling commences to ensure that there is not excessive sampling over the Owen Conglomerate.  There may also be some benefit in using a cheap geophysical technique (VLFEM or SP) to locate the Great Lyell Fault before sampling commences.  

7.3 Lake Dora – Lake Spicer.

Mapping and rock chip sampling over this zone have largely confirmed the interpretations and results of previous workers.  The overall geology, with no obvious host horizon and mainly Tyndall Group lithologies, the style of alteration, a narrow zone of pervasive, but variable intensity, chlorite(magnetite with minor sulfides, and the nature of the mineralisation, narrow sulphide(magnetite veins, are not consistent with the presence of a large tonnage VHMS orebody of the type Pasminco is targeting in Western Tasmania.  No further work can be recommended in the Lake Dora – Lake Spicer area at this time.
8. 
expenditure

Total expenditure for all work undertaken by Pasminco Exploration within the Queenstown North Project area (EL’s 24/96, 6/98 and 20/98) for the twelve-month period to the end of October 1999 was $881,047.  A summary of the expenditure breakdown is given below:

Personnel
227,692

Travel and Accommodation
27,037

Geological Consultants
31,075

Geochemical Consultants & Assays
27,325 

Geophysical Surveys & Contractors
102,938

Other Contractors
86,040 

Drilling Contractors
247,666

Stores & Supplies
9,040 

Vehicles Plant & Equipment
4,348 

Land
6,045 

Computing
3,732

Office
28,014

Administration Fee 10%
80,095 

Total Project Expenditure
$881,047
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Keywords

zinc, lead, copper, gold, mount read volcanics, geochemistry, griding, diamond drilling, Csamt, IP, DHEM, MMI, TYNDALL GROUP
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Queenstown SK55-5

Mt. Sedgwick, Lake Dora, Sedgwick Bluff, Itat Creek, Zig Zag Hill, Lake Spicer
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