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1.
SUMMARY

Exploration activities in the second year of tenure of EL 3/98 have included:

· Continued semi-regional mapping to increase the geological understanding of the area, 

· Completion of an orientation conventional and partial leach soil sampling programme, 

· Detailed geological mapping and partial leach geochemical sampling of the Days Rd prospect,

· Continued evaluation and compilation of historical data sets. 

Previous exploration in this sequence of Cambrian volcanic has concentrated on the sericite and pyrite alteration developed in the quartz-feldspar-phyric sequence (Cethana Alteration Zone, CAZ).  The three main prospect areas, Gowrie Park, West and East Cethana, have been extensively explored with C-horizon soil geochemistry, IP and drilling. The CAZ is characterised by narrow “stringer” vein style zones of base metal mineralisation and there appears to be little potential for a sizeable massive sulphide deposit.

Mapping over the last two years has resulted in the recognition of a sequence of andesitic/intermediate epiclastics and lavas immediately overlying the quartz feldspar phyric sequence. These rocks are correlated with the Lynchford Member in western Tasmania, and this contact is a potential ore horizon. 

A 272 sample orientation partial leach and conventional soil geochemistry programme was completed on four lines for 7.1 line kilometres. The lines were chosen to give a full coverage of the geology from the Owen Conglomerate through the rhyolite sequence and the overlying andesite sequence. The known mineralisation within the rhyolitic sequence at Gowrie park and West and East Cethana was clearly recognised in this data and the Days Rd Prospect was discovered during this programme. 

The Days Rd Prospect was followed up with 9.5 kilometres of griding, detailed 1:2500 scale creek and grid based mapping, and the collection of 421 partial leach soil samples. 

The majority of data from previous exploration has now been captured. 

2.
INTRODUCTION

This report documents work undertaken within Exploration Licence 3/98 Lake Barrington in Northern Tasmania, covering the period April 1999 to April 2000.

Exploration on the Lake Barrington EL is managed and operated by Pasminco Exploration, a division of Pasminco Australia Limited (Pasminco).

The EL covers 51.75 km2 of Cambrian Mt Read Volcanics, and lies 15km west of Sheffield (Figure 1).  The principal target of exploration on the licence is volcanic hosted auriferous base metal massive sulphide, similar to mineralisation at Rosebery and Hercules in Western Tasmania.

The EL has been consolidated in the past twelve months with additional ground picked up at Gowrie Park and also to the north so that the EL is now a single block. The Cethana/Gowrie Park area consists of three prospects, Gowrie Park, East Cethana, and West Cethana which together have been termed the Cethana Alteration Zone (CAZ).  These prospects are almost certainly contiguous, with alluvium blanketing the intervening areas.  All reporting to date has separated the three areas as distinct entities.  These areas have been the focus of a sustained exploration effort over 20 years, which has left a legacy of good access tracks, however grid lines are in need of refurbishment as regrowth and fire have left little trace of them.

During the period covered by this report, exploration has concentrated north of the CAZ within a package of andesitic lavas and sandstones and in particular on the Days Road Prospect.  Work completed includes:

· A literature review of previous exploration on the Gowrie Park area.

· Relogging of all holes completed on the CAZ.

·  Continued 1: 5000 scale mapping of the tenement.

· An orientation, conventional and partial leach soil programme on four grid widely spaced lines for 7.1 km. 

· Cutting, partial leach sampling of soils and mapping of a 9.5 kilometre grid at the Days Prospect. 

3.
TENURE

EL 3/98, Lake Barrington, was granted for a five-year term on 7th April 1998 to Pasminco Limited and covers an area of 66 km2.  

The EL is subject to a number of land classifications.  The current land tenure includes land vested in the Hydro-Electric Commission in the area immediately surrounding Cethana Dam and the Transmission Lines, State Forest, private land holdings and the Mt Roland Regional Reserve (Figure 2).  

ELA 26/98 (Gowrie Park) and EL 16/99 (Cethana) were consolidated into EL 3/98 on the 15/3/99 and the 3/12/99 respectively. 

4.
REGIONAL GEOLOGY

The regional geological framework of the Mt Read Belt (MRB) is subdivided, from an exploration perspective, into three elements. The central MRB covering the area of outcrop from south of Queenstown to north of Hellyer, the northern MRB covering the area from Back Bluff eastwards through Gowrie Park and Mole Creek, and the Southern MRB comprising areas west and south of Macquarie Harbour. EL 3/98 is in the central part of the northern MRB.

Basement in the Central and Northern MRB is of Precambrian age, comprising predominantly greenschist facies meta-sediments with minor basalts and dolerites.  Higher-grade amphibolite and eclogite facies are also present within the Precambrian. This Precambrian basement termed the Tyennan Block, lies to the south of the Lake Barrington licence.

Cambrian volcanism and sedimentation developed on the Precambrian continental crust and, in the Central MRB, is subdivided into the Eo-Cambrian Tholeiitic Crimson Creek Formation (CCF), the mid to late Cambrian Dundas Group and the predominantly calc-alkaline, Mt Read Volcanics (MRV).

The CCF was deposited in shallow but rapidly subsiding basins comprising basaltic lavas and volcaniclastics, turbidites, carbonates, chert and minor evaporites.  This formation is not exposed in the licence area. Ultramafic cumulates and volcanic equivalents were thrust onto the CCF in the mid Cambrian.  They are absent from the licence area.

The MRV, in the Central MRB, form a 200 km long by 20 km wide north-south trending belt along the eastern side of the Dundas Trough, adjacent to and in some areas onlapping and intruding the Precambrian basement.  The northern extension of the MRV swings eastwards around the northern margin of the Tyennan Precambrian block the volcanics include intermediate to felsic lavas, subvolcanic porphyries and granites, volcaniclastics and basement-derived sedimentary rocks.  The MRV host five economically significant volcanic hosted massive sulphide deposits all of which lie in the Central MRB.

Cambrian volcanism and sedimentation was followed by predominantly basement derived late Cambrian to Devonian age sedimentation, which includes siliciclastic conglomerate, sandstone and limestone.  These sequences occur within and peripheral to the licence.

At least two phases of regional compression were associated with the mid Devonian Tabberabberan Orogeny.  The development of folding, cleavage and regional thrusts in lower Paleozoic rocks were associated with this event.  Fold trends in the licence area are approximately E-W.

Deformation was followed by the extensive intrusion of Devonian to Carboniferous granitoids of batholitic proportions.  One such intrusion, the Dalcoath Granite, and associated hornfels aureole, outcrop south of the licence.  The Devonian granites are associated with carbonate replacement Sn mineralisation at Renison Bell and Mount Bischoff, and the Pb-Zn-Ag vein deposits of Zeehan and possibly the Tullah Fields.  A similar setting may be interpreted for the base metal vein deposits in the Round Hill workings. After substantial erosion of this terrane, extensive Tertiary flood basalts and subvolcanic sediments were deposited.  Basalt flows cover much of the northern part of the licence.

5.
PREVIOUS EXPLORATION

The current tenement area has been held by Asarco, CRA, Noranda, Aberfoyle Plutonic and RGC (Table 1). Exploration programmes completed include mapping, soil geochemistry, IP and TEM surveys, DIGHEM, helicopter borne magnetics, 16 percussion holes for 1244 metres and 23 diamond drill holes for 4256.1 metres (See table 1). A full appraisal of pre 1996 work is given in Herrmann (1996) and Halley (1996) and will only be summarised herein.

A broad overview of the work completed will be given and then the programmes will be discussed on a prospect by prospect basis. 

It is confusing to establish who held what ground when. The following table (table 2) will hopefully clarify this situation.

Prospect
Diamond holes
Metres
Percussion Holes
Metres

East Cethana
7
1304.4
6
373

West Cethana
6
957
2
198

Gowrie Park
4
410.5
7
471

Staverton
1
267.2
1
102

Mt Roland*
1
229.5
1
100

Lake Barrington*
4
1087.5



Total
23
4256.1
16
1244

Table 1.  Drilling completed in the Lake Barrington-Cethana Area. 

*- Not in the current tenement.

Company
Tenement
Granted
Relinquished
Prospects
Previous Tenement

Asarco 
EL 7/73
1973
JV with CRA in 1976
All
Nil

CRA 
EL 7/73
JV in 1976
1988
4,5
Nil

CRA
EL 10/76
1976
1987
1,2,3,6
Nil

Noranda/Plutonic JV
10/88
1988
1998
1,2,3,6
EL 10/76

Aberfoyle
11/88
1988
1993
4,5
EL 7/73

RGC Exploration
32/94
1994
1999
4,5
EL 7/73

Pasminco Exploration
3/98
1998
-
1,2,3
EL 10/76

Pasminco Exploration
26/98
1998
-
4
EL 32/94

Pasminco Exploration
16/99
1999
-
-
Various

Table 2: Tenement holdings in the Lake Barrington-Cethana Areas. The three Pasminco tenements are to be consolidated into one exploration licence (EL 3/98). Prospects: 1= West Cethana, 2= East Cethana, 3= Staverton, 4= Gowrie Park, 5= Mt Roland Prospect. 6= Lake Barrington prospect.

Asarco discovered all of the prospects that have been worked on in this tenement in the 1970’s during regional geochemical sampling (Anon, 1974). Their approach was a simple –80# stream sediment sampling programme with analysis for Cu, Pb, Zn and Ag, and if no geochemically anomalous streams were identified then they dropped the ground. This enabled the tenement to be reduced from an area of 743 km 2 in 1973 to 440 km 2 in 1975 to 177 km 2 in 1977.  The prospects discovered during this period were the:

· West Cethana Prospect (Galena and sphalerite mineralisation in rhyolitic volcanics).

· East Cethana Prospect (Galena and sphalerite mineralisation in rhyolitic volcanics). 

· Staverton Prospect (Galena and sphalerite mineralisation in andesitic volcanics).

· Gowrie Park Prospect (Galena and sphalerite mineralisation in rhyolitic volcanics, (the eastern extension of the East Cethana Prospect)).

· Lake Barrington Prospect (Chalcopyrite veinlets in rhyolitic volcanics).

The other prospect in the area is the Mt Roland Mine, where an adit was excavated to test basemetal mineralisation.

During 1976 an extensive grid based soil sampling programme and a gradient array IP survey was completed at East and West Cethana. Three diamond holes (DD77CC1-C3) were completed at West Cethana Prospect (Purvis, 1977a) and two diamond holes (DD77CC4, 5) were completed at the East Cethana Prospect (Purvis 1977b). 

During 1977 three more holes (DD77CC6-8) were completed at East Cethana (Purvis, 1978). 

During 1979 a dipole-dipole survey was completed at East Cethana (Purvis, 1979a, 1979b).

In 1981 a regional Dighem II survey was flown over EL 7/73 (Dvorak and Vergos, 1981).

During 1982 and 1983 CRA’s exploration effort concentrated on the Mt Roland Prospect. 

During 1984 a UTEM survey was completed that covered both the East and West Cethana prospect. Two UTEM anomalies recognised at West Cethana were drilled by percussion holes PD84CC9, 10 (Tembe, 1985a, 1985b). 

Two diamond drillholes were drilled at West Cethana during 1986 (Caithness, 1986 and Caithness and von Strokirch, 1987).

CRA relinquished this ground in 1987.
In July 1988 Aberfoyle successfully tendered for the ground covering Gowrie Park and the Beulah area to the east. Aberfoyle completed only minor work on the Gowrie Park area. At the Mt Roland Prospect Aberfoyle completed griding, mapping, rock chip sampling and a UTEM survey. Aberfoyle relinquished EL 11/88 in 1993. 

In August 1988 Noranda successfully tendered for the ground covering Cethana East and West which was granted as EL 10/88. During 1988 a review of CRA geophysics by Zarzavatjian (in Jones, 1989) revealed that some alteration zones had not been covered by IP and UTEM and that numerous IP anomalies at the end of lines and others with coincident geochemical anomalism had not been followed up. Pb isotope studies of core samples indicated that the mineralisation has an isotopic signature similar to Rosebery. 

During 1989-90 (Jones, 1990) a gravity survey was done and a helicopter borne high-resolution aeromagnetic survey was completed.  An honours thesis titled The geology and mineralisation of the Cethana Pyrite Zone was completed by Hicks (1989) at the University of Tasmania. 

On 2 June 1992 Plutonic became the operator of the licence with Noranda retaining a 10% NPR. A further review of previous work was completed (MacDonald and Tomlinson 1992). A further geophysical review was also completed by Zarzavatjian (in MacDonald and Tomlinson 1992). This review identified many weak anomalies in the IP including anomaly CHAR-CE1 that was interpreted to be a single continuous chargeability anomaly running E-W between 21600E and 22600E. Ten diamond drill holes were proposed to test this anomaly.

During 1993 Crone PEM was completed with 2 lines surveyed on the West Cethana Prospect and 13 lines surveyed on the East Cethana Prospect (MacDonald 1993b). An EL area reduction in 1993 resulted in fragmentation of the licence (MacDonald 1993a).

During 1994-95, 2 diamond drillholes (CED1 and CED2) were completed at Cethana East for 495m (Close and MacDonald, 1995).

During 1995 RGC completed a literature review, relogged the core, completed a ground magnetic survey, collected 460 soil samples and geological mapped the grid at Gowrie Park. 

During 1996-97 (Close and Reid 1997) a six-hole reverse circulation programme for 373 metres was completed at Cethana East by Plutonic. The aim of this programme was to define an exhalative VMS horizon in the northern part of the tenement.  Results from this programme were low.

During 1996 (Gregory, 1997) RGC completed an SP survey, a Gradient Array IP Survey and a VLF-EM survey. Some additional soil samples were collected and 6 short RC holes were completed. 

In August 1997 Plutonic relinquished the portions of EL 10/88 that covered the Cethana area.

During 1997 (Stockwell, 1998) 43 soils samples were collected. A hole planned to drill the andesite - rhyolite contact was not drilled. RGC relinquished the ground in 1998.

5.1
Prospect Overview:

5.1.1
West Cethana:

The ground here was original held by Asarco under EL 7/73. The West Cethana area was highlighted by anomalous stream sediment results (Anon, 1974) with a best sample of 700 ppm Zn. CRA joint ventured into this tenement in 1976 to assess targets generated through Asarco’s stream sampling programme. CRA also held 10/76 and they explored the area from 1976-1986. 

During 1976-77 (Purvis 1977a) CRA completed geochemical sampling, mapping, gradient array IP surveys and three diamond drillholes (DD77CC1-DD77CC3) for 460m. A strongly altered sequence of acid volcanics with anomalous Pb and Zn were recognised. No significant anomalies were recognised in the IP. 

Drillhole DD77CC1 intersected:

0.4m @ 8.2% Zn, 0.2 % Pb from 78.6-79.0m in siliceous schists and 

2.6m @ 0.92% Zn, 0.91% Pb from 98.0-100.6m as bedded Pb-Zn sulfides in a black tuff.

In 1981 (Flis 1983) a DIGHEM II survey detected an anomaly near the western end of the Cethana east grid. 

During 1984-1985 (Tembe 1985) the previous stream sediment, grid soil sampling and geophysical data was compiled. Two percussion drill holes (PD84CC9 and PD84CC10) were drilled. Base metal poor massive pyrite were intersected over 24m in PD84CC9. Downhole EM in these two drill holes failed to identify a conductor.  The core from all previous drill holes was re-assayed for gold. No significant values were obtained.

17 rock chip samples were collected from the Roland Conglomerate and Moina Sandstone in the Claude Mountain Lookout area to test for gold potential. These samples were assayed for Cu, Pb, Zn,  Ag, As, Sb, and Au. No anomalies were detected. 

During 1986-87 (Caithness and von Strokirch 1987) three diamond drill holes (DD86CC11, (abandoned), DD86CC12 and DD86CC13) were completed for 496.5m. The holes were targeted to test a UTEM response and a soil geochemical response and a prospective geological sequence? They failed to intersect any significant mineralisation.

On 2 June 1992 Plutonic became the operator of the licence with Noranda retaining a 10% NPR. A further review of previous work was completed (MacDonald and Tomlinson 1992). Zarzavatjian (in MacDonald and Tomlinson 1992) also completed a further geophysical review. This review identified many weak anomalies in the IP including anomaly CHAR-CE1 that was interpreted to be a single continuous chargeability anomaly running E-W between 21600E and 22600E. Ten diamond drill holes were proposed to test this anomaly.

During 1993 Crone PEM was completed with 2 lines surveyed. MacDonald, (1993b) suggested that the northern contact between the quartz-sericite schist and overlying volcano-sedimentary rocks represented a favourable horizon for a VMS deposit. The schist was regarded as footwall alteration.

An EL area reduction resulted in fragmentation of the licence.

No further work completed.  

5.1.2.
East Cethana:
CRA held this ground under tenements EL 7/73 (An Asarco-CRAE Joint Venture) and 10/76 and explored the area from 1974-1986. 

During 1976-77 (Purvis 1977b) CRA completed geochemical sampling, mapping, gradient array IP, EM, magnetics and two diamond drillholes (DD77CC4 and DD77CC5) for 314m. A zone of coincident geochemical and IP anomalism 1300m long and 250m wide was recognised at the eastern end of the prospect. 

The two drillholes encountered significant sulfides with a best result of 1.0m @ 3.88% Zn, 0.8 % Pb 1.18% Cu and 185 ppm Ag from 37.8-38.8m 78.6-79 as bands of sulfides in a dark chloritic tuff-shale in DD77CC5. Several other zones of 0.5-1.0% combined Pb-Zn over 2-3 metres were intersected in the holes. 

During 1977-1979 (Purvis 1979b) three drillholes (DD77CC6, DD77CC7, and DD78CC8) were completed for 495.5m, a dipole-dipole IP survey was completed and a small amount of additional griding, geochemical sampling and mapping. The three drillholes were targeted on the IP anomalies recognised in the 1976 programme (Purvis 1977b). The results were regarded as being poor, however, two separate intersections were recorded with Pb+Zn >1% (viz 4.5m @ 1.2%Zn, 0.4% Pb, and 2.4m of 1%Pb and 0.65% Zn.

In 1981 (Flis 1983) a DIGHEM II survey located an anomaly near the western end of the Cethana east grid. 

During 1984-1985 (Tembe 1985b) the previous stream sediment, grid soil sampling and geophysical data was compiled. A dipole-dipole IP survey confirmed the presence of the IP anomalies, which had already been drilled by CRA and showed that the “anomalies” in the central part of the prospect were spurious. An IP anomaly at 21750E 120N and 21800E 3430S with a strike length of 100m was detected. 

In 1990 Noranda completed 50m dipole IP on 6 widely spaced lines produced strong well-defined responses on lines 21700E and 21800E. 

On 2 June 1992 Plutonic became the operator of the licence with Noranda retaining a 10% NPR. A further review of previous work was completed (MacDonald and Tomlinson 1992). A further geophysical review was also completed by Zarzavatjian (in MacDonald and Tomlinson 1992), This review identified many weak anomalies in the IP including anomaly CHAR-CE1 which was interpreted to be a single continuous chargeability anomaly running E-W between 21600E and 22600E. Ten diamond drill holes were proposed to test this anomaly.

During 1993 Crone PEM was surveyed for 13 lines on the East Cethana Prospect (MacDonald 1993b).. MacDonald, (1993) suggested that the northern contact between the quartz-sericite schist and overlying volcano-sedimentary rocks represented a favourable horizon for a VMS deposit. The schist was regarded as footwall alteration.

During 1994-95, 2 diamond drillholes (CED1 and CED2) were completed at Cethana East for 495m. CED1 was targeted at an IP anomaly and CED2 was targeted along strike of mineralised sediments intersected in 77DDCC5 and at the same IP trend as CED1.  No significant intersections were reported. 

Downhole EM was completed on these two holes and DD77CC4, DD77CC6, DD77CC7 and DD78CC8 with no offhole responses.

It was concluded that the zone of high chargeability between 21600E and 22600E tested by CC4, CC7, CED1 and CED2 is a broad zone of stringers interpreted to be a VMS footwall stringer zone with the favourable horizon occurring to the north. A recommendation was made to test this zone by drilling a fence of percussion holes along the track at 21400E. 

During 1996-97 (Close and Reid 1997) a six-hole reverse circulation programme for 373 metres was completed at Cethana East. The aim of this programme was to define an exhalative VMS horizon in the northern part of the tenement.  Assay results from this programme were low.

In August 1997 Plutonic relinquished the portions of EL 10/88 that covered the Cethana area.

5.1.3
Gowrie Park:

This area was originally highlighted by stream sediment sampling by Asarco in 1973 (Anon 1974). The Mt Roland workings were sampled by Barker (1975) with results up to 1.7% Zn and 1.8% Pb obtained from rock chip sampling. Further rock chip and soil sampling was completed at the Mt Roland workings by Williamson, (1975) with results to 0.67 % Zn and 0.64 % Pb in soils. 

This work was initiated to follow up an eastern extension of a coincident IP and geochemical anomaly from the Cethana East prospect. The Gowrie park grid was cut in June 1977 by CRA under exploration licence EL 7/73. C-horizon soil samples were collected and analysed for Pb, Cu, Zn, and Mn. 

During 1977-78 (Purvis, 1978) three diamond drill holes (77GPC1, 77GPC2 and 78GPC3) for 314 metres were completed. All three holes intersected minor pyrite-hematite-galena-sphalerite mineralisation in “stringers” up to 7 cm thick and in patchy fine-grained disseminations. Downhole EM was completed on the three holes.

77GPC 1 was targeted at the best IP anomaly with a chargeability peak 5x background and low resistivity, soil samples were only slightly anomalous. Best results were 0.7m  @ 1.4 % Pb, 1% Zn from 82.8 - 83.5m and 2.8m @ 1.1% Pb and 0.09 % Zn from 32.7-35.5m.

77GPC 2 was targeted at the best geochemical anomaly with a peak of 3450 ppm Pb in soils and 3.55% Pb in rock chips. There was also a subtle 2x background IP response. Best results were 4m @ 1% Pb and 0.2 % Zn from 61.9-65.9m.

78GPC 3: Was targeted at a well defined IP anomaly with chargeability 3x background and low resistivity over outcropping silicified altered lavas with gossanous fractures with soils to 1,100 ppm Pb and 2.15% Pb in rocks. Best results were 9.4 m @ 1.1% Pb and 0.4 % Zn from 34.0-43.4m including 1m @ 2.8% Pb and 1 % Zn.

In 1984 an extensive UTEM survey was completed over the Gowrie Park and Mt Roland grid. (Tembe, 1985a). Several anomalies were detected and percussion drillholes RD84MR2 and RD84GP4 were targeted at UTEM anomalies. DHEM was completed on both holes and no offhole conductors were detected. 

During 1985 diamond drillhole DD85GP5 was drilled to 96m where it was abandoned due to bad ground. Results from this hole were not well reported and the best result appears to be  1.3 % Pb, 0.14% Zn, 0.29 % Cu, and 5 ppm Ag.

This ground was relinquished by CRA in 1988 and was picked up by Aberfoyle. Only minor work was completed on this prospect by Aberfoyle during the 5 years that they held the tenement. 

During 1990 lead isotopes were collected for samples from Gowrie Park (see table 3) and the Mount Roland workings (Table 4) by Aberfoyle (Carr and Dean in Rand, 1990). The results from both prospects are very similar and are slightly less radiogenic than samples from Rosebery. 

Sample 
208
206
207

206
206

204
207
204
208
204
Pb (ppm)

428017
2.0871
0.8552
18.216
15.579
38.019
146,300

428019
2.0857
0.8547
18.231
15.581
38.026
128,500

513904G1
2.0875
0.8552
18.216
15.579
38.025


513904G1 (R)
2.0894
0.8557
18.238
15.607
38.107


513905G1 
2.0881
0.8552
18.236
15.596
38.078


513905G1 (R)
2.0879
0.8552
18.223
15.585
38.048


513906G1
2.0870
0.8550
18.235
15.591
38.056


Table 3: Lead Isotope results from Gowrie Park.

Sample 
Location

428017
GP drill hole, specific hole unknown:

428019
GP drill hole, specific hole unknown:

513904G1
77GPC 3: 37.5m 

513904G1 (R)
repeat sample from 77GPC 3: 37.5m 

513905G1 
DD85GP5:  81.65m 

513905G1 (R)
repeat sample from DD85GP5:  81.65m

513906G1
DD85GP5 86.5m

Table 4: Sample location for Lead Isotope data.

Aberfoyle relinquished the ground in 1993.  

The tenement was successfully tendered for by RGC Exploration. During 1995 RGC completed a literature review, relogged the core, completed a ground magnetic survey, collected 460 soil samples and geologically mapped the grid (Halley, 1996). Using the geological, geochemical and geophysical information a detailed map of the area was produced which shows a simple geology with felsic volcanics to the south overlain? by andesitic volcanics and a major NNW structure offsetting this stratigraphy dextrally.  

During 1996 (Gregory, 1997) SP, Gradient Array IP, and VLF-EM survey were completed. Some additional soil samples were collected and 6 short RC holes on two fences were targeted at the covered (by glacials) felsic/andesite contact close to the NNW structure.  

Prior to drilling of the RC drill holes the location of the contact was +/- 50m and these two fences of hole allowed accurate location of this contact which was unmineralised. A low resistivity zone (no chargeability anomaly) corresponded with the CRA anomaly that was drilled by GPC5. Two combined IP VLF-EM anomalies were identified:

1. at the base of Mt Claude in a favourable geological (rhyolite-andesite contact) and structural (proximal to the NNW fault) position

2. To the NE within the andesite. 

During 1997 (Stockwell, 1998) 43 soils samples were collected from this combined IP/VLF-EM anomaly (the second anomaly) with no anomalism detected. The base of Mt Claude anomaly was not sampled as it was covered by thick Owen Conglomerate Scree. A hole designed to test the andesite - rhyolite contact was planned but not drilled. RGC relinquished the ground in 1998.

5.1.4
Staverton Prospect:

This prospect was discovered during the 1973 stream sediment sampling programme of Asarco (Anon, 1974). A sediment sample from a stream draining the prospect assayed 80 ppm Cu, 400 ppm Pb, 760 ppm Zn and 1.4 ppm Ag. A minor follow up programme (Williamson 1975) of soils and rock sampling produced a spot soil anomaly of 590 ppm Pb but both Zn and Cu were low and no further work was done. 

In 1977 a small 4 line 1200m x 800m grid was established (Purvis, 1978) and rock and soil geochemistry and an IP survey was completed. Soils to 1800 ppm Pb and 1100 ppm Zn were collected and there was no major IP response. 

During 1982-83 (Weber, 1983 and 1984) the grid was infilled to 100m line spacings and a dipole-dipole IP and pulse EM survey was completed. IP responses correlated with soil geochemistry but were interpreted as superficial and depth limited. A 600m long combined IP and geochemical anomaly was identified. A short percussion hole (PD83SP1, 102m) was drilled to test this anomaly the interval 20-44m assayed 24m @ 0.85% Pb, 0.54 % Zn and 9 g/t Ag including 2m @ 1.9% Pb, 1.2 % Zn and 22 g/t Ag from 32-34m.

Only minor review work was done on this prospect until 1993 when Plutonic (MacDonald 1993) re-established the CRA grid and completed Crone PEM, ground magnetics and drilled a 267.2m diamond drill hole (STD 1) to test the CRA IP and geochemical anomaly. Zinc ratios were reported by MacDonald as being a typically VHMS response but this was disputed (correctly) by Herrmann (1996) who showed that for Pb and Zn > 500 ppm, mean = 48, ( =12 and n=24.

Whole rock and REE geochemistry and petrology from the Staverton Prospect suggests the mafic rocks are strongly altered correlates of the Que Hellyer footwall mafic rocks (Close and Reid 1997). 

5.1.5
Round Mountain:

There is very little literature on these workings. The working have until recently been held under mining lease and no data had been recorded in recent years. The only comprehensive work was completed by Jennings (1958) and a review by Jones (1992). The following is gleaned from the Jennings report unless referenced otherwise.

Shepherd and Weeks discovered the silver-lead deposits at Round Mountain about 1878. Within a few years of the discovery of the Round Mountain Deposit discoveries were made at the Round Hill Extended, Round Hill Western and Tin Spur. Between 1913-1925 the Round Hill Silver-Lead Company boomed. Rich ore was discovered with one parcel of several tons assaying 6% Cu, 40% Pb, 380 oz per ton Ag and 1 oz per ton Au.

The deposits occur within folded Moina Sandstone. Approximately 1 kilometre SW from the workings the Dalcoath Granite is exposed. The Round Mountain Synclinorium is defined as the major fold system between Mt Claude and the Dalcoath Granite to the southwest. In the Round Mountain area it consists of the Claude Creek Syncline and the Cockatoo Ridge anticline.

Jones (1992) gives a full description of the mineralisation. The mineralisation consists of galena and pyrite with minor sphalerite and chalcopyrite and a gangue of quartz, sericite, chlorite, clay and siderite. The mineralisation is developed as bed replacements within anticlinal hinges. Sampling by Noranda of a quartz saddle reef in the apex of the main anticline returned 1.5m @ 120 g/t Au, 8.2 % Pb, and 275 g/t Ag. Drilling completed by the McCoy Syndicate (who held the lease over the Round mountain workings) also returned high gold values which were often independent of basemetal mineralisation.

Two styles of mineralisation are recognised with:  

· Major lodes consisting of galena (fine and coarse grained) and chalcopyrite. 

· thin bedding parallel galena veins, these veins also contain pyrite and subordinate sphalerite and occasional blebs of chalcopyrite 

Jones (1992) reports a Pb isotope signature that falls within the Hellyer ellipse however this result is unsourced. If it is correct it has significant ramifications for exploration as it suggests that the lead has been remobilised from the underlying Cambrian.

During 1989-1990 RGC Exploration (Castro and Fleming, 1989 and 1990) completed IP and ground magnetics over a 26.3-km grid at Round Mountain. No specific work was done on the workings as a deal was being negotiated with the ML holders (never finalised). High IP chargeability zones corresponds with low resistivity zones and is interpreted as being a response to steep dipping conductors.

5.1.6
Lake Barrington Prospect:

This prospect is not contained within Pasminco’s current tenement.

The Lake Barrington prospect was identified during regional stream sediment sampling by Asarco (Anon, 1974) via a 1300 ppm Cu result. Four drill holes by CRA (DD80LB1, DD80LB2, DD82LB3 and DD83LB4) all intersected thin high grader copper mineralisation eg DD80LB1 intersected 0.1m @ 14% Cu, 0.75% Pb, 0.59 % Zn and 1.35 g/t Au from 179.4-179.5m. 

In 1993 (MacDonald 1993) the 10cm zone in DD80LB1 from 179.4-179.5m was coupled for a mise-a-la-masse survey. Hole DD80LB1 was extended to target a coincident mise-a-la-masse and IP anomaly and intersected additional thin Cu rich zones. The original descriptions of these zones were as massive sulfides but they are pyrite-chalcopyrite rich veinlets.

5.1.7
Mt Roland Prospect:

This prospect is not contained within Pasminco’s current tenement.

During 1979-1983 work by CRA concentrated on a small adit at the Mt Roland Prospect (Weber 1983). A grid was cut and geochemical sampling of soil and rock was completed. Rock samples assayed up to 1.6% Zn and 0.33 % Pb. A dipole-dipole survey was completed over the grid and a northern and southern anomaly was detected. The northern anomaly was investigated with two trenches and rock chip sampling of the trench was not anomalous. A 229.5m diamond drill hole (MR1) was drilled to test the southern anomaly, this hole failed to intersect significant mineralisation.

In 1984 an extensive UTEM survey was completed over the Gowrie park and Mt Roland Grid. (Tembe, 1985a). Several anomalies were detected and percussion drillholes RD84MR2 and RD84GP4 were targeted at UTEM anomalies. DHEM was completed on both holes and no offhole conductors were detected. 

In 1990 -91 (Rand 1990, and Hicks and Richardson, S.M., 1991.) re-established the grid. Sphalerite galena and pyrite veining of hornblende-feldspar phyric andesite lava were mapped in the old adit. The best sample from the mine assayed 1.75% Pb, 4.82 % Zn, 9 ppm Ag and 0.7 ppm Au. A lead isotope study (table 5) suggests a Cambrian age for lead.

Sample 
208
206
207

206
206

204
207
204
208
204

513692GL
2.0870
0.8561
18.198
15.580
37.980

513693GL
2.0867
0.8560
18.202
15.580
37.982

513693GL (R)
2.0875
0.8562
18.203
15.585
37.997

Table 5: Lead isotope values from the Mt Roland Workings.

6.
WORK COMPLETED

Work completed within the licence area during the period April 1999 to April 2000 has consisted of:

· A literature review of previous exploration.

· Orientation Partial leach sampling programme involving the cutting of four grid widely spaced lines for 7.1 km and assaying soil samples using conventional and partial leach techniques. 

· Cutting, partial leach sampling of soils and mapping of a 9.5 kilometre grid at the Days Rd Prospect. 

· Relogging of all holes (18 holes for 2672m) completed on the CAZ, 

· Continued 1:5000 scale mapping of the tenement.

· Pb isotope study at the Round Mountain Workings.

· Stitching of the Plutonic airmag and the RGC ground magnetics.

6.1. Conventional Soil and Orientation Partial Leach Sampling Programme

An orientation partial leach-sampling programme was completed on 4 lines for 7.1 line kilometres. The lines were placed at variable intervals across the tenement so that they would cover the interpreted base Tyndall Group boundary, Cethana Alteration Zone, anomalous aeromagnetics and the Owen Conglomerate contact. Sampling was completed at 25m spacing.  

The location of the lines with respect to the geology and magnetics is shown in figure 3 and 4 respectively. Conventional soils (shown as red dots on figure 3) were collected in areas that had not been sampled previously.

123 Conventional soils were collected and analysed by Analabs for Au using a 50g charge (F651), for Ba using XRF (X401), Ag, As, Bi, Cd, Pb, Sb and Sn using ICPMS technique M104 and Co, Fe, Mn, Ni and Zn using ICPMS technique I104. Results from this programme are tabulated in appendix 1.

272 Partial Leach Soils were collected and leached at Amdel using deepleach 37 and analysed by ICP for Ag, As, Au, Ba, Bi, Cd, Co, Cu, La, Mo, Ni, Pb, Sb, Sm, Tl and Zn using IC8M. Results from this programme are tabulated in appendix 2.

6.1.1.  Orientation Conventional Soils:

The conventional soil data collected during this programme was combined with the soil data sets of RGC (from their Gowrie Park project) and CRA from their Cethana data. This combined data set is provided digitally in the back of this report. The data was levelled using XQ level software and then analysed. Full data for the entire grid area (1990 samples) is available for zinc and lead only. Pb and Zn values for the area are highly anomalous with 19% of Pb and 12% of Zn values higher than 200ppm. Copper data is available for 1305 samples. Cu values are very low with only 3 % of samples higher than 100 ppm Cu. 

The Zn, Cu and Pb results (Figures 5, 6, 7 respectively) show a strong correlation between Pb and Zn with the two figures almost indistinguishable. Cu correlates well with Pb and Zn within the area of the old surveys. Cu, Pb and Zn clearly show a 4 kilometre long zone of anomalism associated with the mineralisation at the East Cethana and Gowrie Park prospects. This anomaly is bedding parallel except at its western end. This area is strongly anomalous in Sb, and also anomalous in Ba. The Gowrie Park area is also anomalous in Mn. The majority of this anomaly has been well tested by IP and drilling however the large Zn, Cu and Pb anomaly at the western end of the East Cethana Prospect has not been drill tested.

The geochemical coverage at West Cethana is less complete with full coverage for Pb and Zn and almost complete coverage for Cu.  Zn and Pb are anomalous in soils at the eastern and western end of the West Cethana Prospect however the central most drilled part of the prospect is not anomalous. This is reflected in the fact that the targets here were predominantly geophysical (IP) targets.

The conventional soil samples collected on the western most orientation line (429000mE) show a coherent multi element conventional soil anomaly an area termed the Days Rd Prospect.  This previously unidentified anomalous zone is approximately 400m wide (across strike) and returned conventional soil values to 760 ppm Zn and 200 ppm Pb. The prospect is the  “most” anomalous area on the entire grid in Ba, Zn, Pb and strongly anomalous in Mn and Sb (Sb is slightly offset from the other elements). Additional work has been completed on the Days Prospect and is reported in section 6.2. At the time of the orientation sampling the Days Prospect lay close to the northern tenement boundary and additional ground was added to the licence to cover the prospect. 

A single point 169 ppm copper anomaly is identified near the end of line 21700E. This anomaly is surrounded by low (<50ppm Cu) values and is not regarded as significant.  

6.1.2.
Orientation Partial Leach Sampling Programme

272 partial leach soil samples were collected and analysed for 16 elements. Statistical details for the 16 elements are shown in Table 6. Where the percentage of samples with values less than 10 times the detection limit was high and/or the mean was close to the detection limit then results for these elements were not interpreted in detail.  

Element
Detection Limit
% of samples <10 X DL
Mean
Maximum

Ag*
0.001
5
0.008
0.187

As
0.001
5
0.20
4.2

Au*
0.00001
69
0.003
0.018

Ba
0.4
18
11.2
52

Bi*
0.0001
45
0.005
0.096

Cd*
0.001
62
0.013
0.338

Co
0.002
12
0.7
8.7

Cu
0.001
2
1.05
14

La*
0.04
52
0.75
11.5

Mo*
0.001
26
0.03
0.173

Ni
0.001
1
1.03
17

Pb
0.03
11
4.4
61

Sb*
0.001
61
0.01
0.062

Sm
0.001
11
0.11
1.5

Tl*
0.001
94
0.003
0.03

Zn
0.01
<1
3.1
77.5

Table x: Distribution statistics for orientation partial leach samples. Results for elements marked with * were not interpreted in detail.

Images of Zn, Pb, Cu, As, Ba, Co, Ni, and Sm are shown in figures 8-15.  

The East Cethana Prospect is clearly highlighted in Pb and Zn and to a lesser extent in As, Ba, Co and Cu. These results confirm that partial leach geochemical techniques are valid for exploring within this area and can easily locate surface mineralisation. The West Cethana area is clearly highlighted in Pb but not in any other elements.

The highlight of the results from this programme was the discovery of a consistent anomaly at the Days Prospect. This prospect is anomalous in Zn, Pb, Cu and Ba. Additional partial leach work has been completed on the Days Prospect and is reported in section 6.2.2. 

Co, Ni, and to a lesser extent Cu are all elevated in the northern part of the sample area. This is a lithological affect and appears to be reflecting the Cambrian andesite. 

6.2.
Days Rd Prospect:

The Days Rd prospect was discovered during regional mapping and the orientation partial leach survey and is a multi-element anomaly in both conventional and partial leach soils. One rock chip (sample 167623 Appendix 5) containing visible galena and assayed 1540 ppm Pb and 1015 ppm Zn. The prospect has been followed up with 9.5 kilometres of griding, detailed 1:2500 scale creek and grid based mapping, rock sampling, the collection of 421 partial leach soil samples, whole rock and thin section analysis.  

6.2.1. Days Rd Prospect Geology:

The geology from south to north (see the combined outcrop geology and geological interpretation map (Plan 1)) is:

· Basal quartz-phyric rhyolite volcanics.

· Intermediate epiclastics.
· Felsic sandstone. 
· A mixed sequence of magnetic feldspar-phyric andesite and quartz-feldspar-phyric dacite lava.
· Quartz-phyric rhyolitic lava. 
To help elucidate these lithologies, nine samples were collected for thin section and whole rock geochemical analysis and a further two were described in thin section only. The details of this work are included as appendix 3.

The basal quartz phyric rhyolite volcanics occur in the southern portion of the prospect. This unit hosts the Cethana Alteration Zone and is described in detail in Murphy et.al (1999). 

The intermediate/andesitic epiclastic unit probably overlies the rhyolitic volcanics. The unit consists of moderately sorted lithic clasts (1-20mm, 10-50%), feldspar crystals (1-3mm, 5-10%), quartz (1-2mm, rare to 10%) detrital magnetite (1-2mm, rare to 2%) and minor clinopyroxene. Lithic clasts are commonly aphyric pink rhyolite? lava but also include rounded to subrounded quartzite pebbles, which are interpreted to be derived from Precambrian basement. This unit is predominantly a sandstone, but also includes grits, conglomerates and siltstones. The conglomeratic beds are intriguing as the quartzite clasts are to 20mm but the remaining clasts are <5mm diameter. There is no continuity to the conglomerates and they are interpreted as lenses. 

In the southwestern corner of the prospect is a fault-bounded block of felsic sandstone. This unit is only recognised in this area and consists of well-sorted angular quartzite (0.5-1.5mm, 70%), quartz eyes (0.5-1.5mm, 5%), and feldspar (0.5-1mm, 5%) clasts in a brown clay matrix. It is uncertain where this unit fits within the regional stratigraphy.

A variably magnetic dacitic/andesitic lava and volcaniclastic unit overlies the intermediate/andesitic epiclastic unit. The compositional distinction is based on phenocryst phases. The dacite is variably magnetic and has large 2-3mm prominent quartz and feldspar phenocrysts. Whole rock analysis (appendix 3) indicates this unit is a rhyo-dacite. The andesite has variably sized plagioclase feldspars (0.5-3mm), clinopyroxene (1-2mm) and a chlorite altered phase (hornblende?). This andesitic unit contains rocks that are clearly recognised as lavas and volcaniclastics in thin sections but it is very difficult to distinguish these units in hand specimen. The dacite package is dominant in the western side of the prospect and the andesite package is dominant in the eastern side of the prospect. 

The magnetic feldspar phyric andesite and quartz-feldspar-phyric dacite lava unit is overlain? to the north by quartz phyric rhyolitic volcanics. These are similar to the unit at the southern end of the prospect but are less deformed. Locally this unit is a spherulitic lava. 

There is evidently a profound change in volcanic facies architecture and provenance through this prospect with an intermediate-mafic sequence sandwiched between two acid/felsic sequences to the south.  The structural setting is not well established but the intermediate-mafic unit may occur in the core of a syncline and is underlain by rhyolitic volcanics to the north and south.

The mafic rocks are very similar to the Lynchford Member of the Tyndall Group in Western Tasmania and the mafic sandstones are identical to the sandstones within this member. Correlations of the rhyolitic volcanics are more difficult but these have some similarities with the more felsic parts of the Tyndall Group.

6.2.2. Geochemistry

Six rock chips of thinly fractured and manganese veined andesite were analysed by Analabs for Au using a 50g charge (F651), for Ba using XRF (X401), Ag, As, Cd, Sb and Sn using ICPMS technique M104 and Co, Cu, Fe, Mn, Ni, Pb, and Zn using ICPMS technique I104. Results from this programme are tabulated in appendix 5. These samples are Pb (max 441), Zn (max 1115), Ba (max 1540) and Mn (max 1940) anomalous.

421 partial leach samples were collected from the Days Prospect grid. Samples were collected at 25 metre intervals on 200m spaced north-south lines. Three samples per hundred were duplicated and two samples per hundred were in-house standards. 

The  samples were dried at 30( then leached using deepleach 42. Samples were analysed at Amdel using ICP (IC8M) for Cu, Pb, Zn, Ba, As, Au, Ag, Cd, Co, Bi, Mo, Ni, Y, Zr, La, Ce, Sm, Eu and Gd. Location of these samples are shown in Plan 2. Results were not available at the time of writing this report and will be included in the next annual report.  
6.3.
Core Relogging
The core from the East Cethana, West Cethana and Gowrie Park Prospects (17 holes for 2672m) were relogged to enable a better understanding of the geology of these prospects. The relogging is discussed on a prospect basis. Drill logs are included as appendix 4, a drill hole plan is shown in figure 16 and hole collar coordinates, azimuth and dip are shown on Table 6.

Hole Number
Easting 
Northing
RL
Azimuth 
Dip
EOH

DD77CC1
428650
5408370
340
057
-55
106.4m

DD77CC2
428800
5408150
300
222
-61
164.1m

DD77CC3
429132
5408015
350
220
-60
190m

DD77CC4
430929
5407073
497
192
-60
149.7m

DD77CC5
430957
5407201
478
192
-50
164.2m

DD77CC6
430798
5407242
463
192
-55
200.5m

DD77CC7
430700
5407030
460
192
-50
137.4m

DD78CC8
430978
5407246
458
192
-55
157.6m

DD86CC11
428674
5408479
343
244
-55
77m

DD86CC12
428674
5408479
343
244
-55
190m

DD86CC13
428699
5408263
370
244
-60
229.5m

CED1
431625
5407218
465
204.5
-64
200m

CED2
431101
5407238
460
180
-45
295m

77GPC1
433600
5406830
500
180
-45
107.1m

77GPC2
433475
5406850
500
180
-45
112.75m

77GPC3
432550
5407100
500
183
-51
94.1m

GPC5
433120
5407520
548
180
-60
96.5m

Table 6: Drillhole collar details for West Cethana, East Cethana and Gowrie Park.

6.3.1. West Cethana Prospect, Core Relogging:

Six holes for 957m have been completed at the west Cethana Prospect. All of the holes drilled through similar geology/stratigraphy.  No significant mineralisation was intersected.

DD77CC1: This hole was targeted at a Pb (max 420) and Zn (max 720) C horizon soil anomaly with associated highly anomalous Pb (max 7100ppm Pb) and Zn (max 23%) rock chips. This hole  intersected sericitic ( quartz schist from 0.0 to 106.4m (EOH),  with a thin chlorite altered, tuffaceous interbed from 95.8-100.6m. From 78.6-95.8m numerous thin cleavage parallel pyrite(basemetal veinlets were intersected and assayed 19.8m @ 510 ppm Pb and 3300 ppm Zn. The tuffaceous sediment from 95.8-100.6m was crosscut by pyrite-basemetal and quartz carbonate veinlets and assayed 4.8m @ 0.54% Pb and 0.6 % Zn. This interval has been reported as containing bedded basemetal however bedding is not evident and the sulfides appear to be cleavage parallel.

DD77CC2: This hole was targeted at a Pb (max 1180) and Zn (max 1460) C-horizon soil anomaly. This hole intersected a sequence of interbedded fine green ashy volcanics and quartz crystal lithic ( pumice massflow unit (predominantly sandstone) for the entire 164.1m of the hole. The fine-grained ashy volcanics are basemetal anomalous particularly in zinc, for example 39-47m assayed 8m @ 410ppm Pb, 1480 ppm Zn. The rocks intersected in this hole are essentially unaltered. The tenor of basemetals intersected in the hole is of the same magnitude as the soil samples.

 DD77CC3: This hole was targeted at a Pb (max 1560) and Zn (max 830) C-horizon soil anomaly. This hole intersected a sequence of sericite and chlorite altered quartz(pumice volcaniclastic sandstones and ashy siltstone. The top 163m of the hole is cut by  a stockwork of (pyrite(limonite)(carbonate(quartz(basemetal veinlets however the basemetal tenor is rarely >1000ppm Pb+Zn and are of a similar magnitude as the soil samples.

The first 23m of this hole intersected a very strongly cleaved sericite-quartz schist that grades progressively into a moderately cleaved sericite-chlorite schist. There is little doubt that the former is the oxidised equivalent of the latter and that with oxidation:

Chlorite is leached/oxidised to clay and sericite.

Cleavage is enhanced, presumably by the destruction of chlorite.

This has major implications for surface mapping and the interpretation of alteration and structure.

DD86CC11/12:
This hole was designed to test a UTEM response along strike from semi massive pyrite occurring within a pyritic black shale intersected in percussion hole PD84CC9. It was hoped that a weaker extension of the UTEM anomaly might represent more massive zinc rich sulfides. There is no basemetal C-horizon soil anomalism near this hole.  Hole CC11 was abandoned and CC12 was collared 1m away.   This hole intersected a sequence of quartz phyric volcaniclastics and lithic conglomerate. This entire hole  intersected weakly anomalous Pb and Zn but no pyritic black shale was intersected.

DD86CC13: This hole was designed to “test a C horizon soil geochemical anomaly (Pb to 710 ppm) and a prospective geological sequence. The hole intersected variably chlorite and sericite altered volcaniclastic sandstone from 0.0-201m and ashy volcaniclastic from 201-229.5m (EOH). No significant basemetal values were intersected in this hole. 

6.3.2. East Cethana Prospect, Core Relogging:

Seven holes for 1304.4m were completed at the East Cethana Prospect. All of the holes drilled through similar geology/stratigraphy. Most of the holes intersected significant pyritic veining however the basemetal content was low. Hole DD77CC5 intersected a thin basemetal rich zone from 37.8 – 38.8m  which assayed 3.88% Zn , 0.8 % Pb and 1.2 % Cu. Holes were drilled downdip and along strike of this intersection but this zone was not repeated. 

DD77CC4: This hole was targeted at a combined Pb (max 1400 ppm) and Zn (max 1720 ppm) C horizon soil anomaly and an IP anomaly. The hole intersected a series of quartz phyric rhyolite lavas and quartz sericite volcaniclastic sandstones. The hole intersected zones of significant cleavage parallel bands of pyrite(pyrrhotite to 20mm thick from surface to 47.6m. The sulfides clearly explain the IP response. Unfortunately the basemetal content of the pyrite-pyrrhotite is low.

DD77CC5: This hole was targeted at a combined IP anomaly and Pb (max 1750 ppm),  Zn (max 1060 ppm) and weak Cu (max 216 ppm) C horizon soil anomaly. The IP was apparently the dominant target as the hole was collared directly on top of the peak of the zinc anomalism. This hole intersected a sequence of sericite and chlorite altered ashy volcanics, quartz (pumice(feldspar sandstones and rare graded massflow units. From 15.0-102m the sequence is predominantly chlorite altered with cleavage parallel pyrite veinlets. This entire sequence is basemetal anomalous with Pb+Zn >1000 ppm. These sulfides clearly explain the IP response.  From 37.8 – 38.8m a well mineralised zone assaying 3.88% Zn , 0.8 % Pb and 1.2 % Cu  was intersected. This zone has been fully sampled and no core remains. Purvis (1977) described the intersection as “dark green highly chloritic vitric and graphitic shale with disrupted bedding. Includes a central 35cm zone of 35% sulfides comprised of 15% bronze pyrite, 7-10% sphalerite and galena and 7-10% chalcopyrite. Angles 33( to core axis, slightly schistose”.

This hole also clearly demonstrates that at the surface chlorite is leached/oxidised to clay and sericite and that the cleavage is enhanced, presumably by the destruction of chlorite.

DD77CC6: This hole was primarily an IP target with a thin Pb (max 1850 ppm) C-horizon soil anomaly to the south. The hole was collared in a sequence of quartz phyric volcaniclastic and at 91.8m passed into a sequence dominated by quartz phyric lavas but also with interbedded quartz phyric volcaniclastic. At 167.5m the hole passes into a sequence of interbedded ashy volcanic and mass flow unit. Throughout the entire hole the fine-grained ashy units are basemetal anomalous  with thin silica/galena/sphalerite veinlets. The sulfides intersected clearly explain the IP response. The interval 35-65m intersected ashy volcanics and assayed 30m @  0.38%Pb and 0.34%Zn. The basemetal content is fairly consistent within this unit with maximum values of only 1% Pb and 1.7% Zn. 

The dominant alteration in this hole is sericite and contains significantly less chlorite than DD77CC5.

DD77CC7: This hole was primarily an IP target and was sited directed on a Pb (max 1050 ppm) C horizon soil anomaly. The hole intersected variably sericite chlorite altered quartz crystal, (feldspar(lithic volcaniclastic sandstone with minor ashy volcanic and lava from 0.0-123m and a quartz crystal epiclastic sandstone from 123-137.4m (EOH). The entire hole is basemetal anomalous and the best values occur within the fine-grained rocks. Basemetal mineralisation is clearly associated with the coarse-grained, cleavage parallel pyrite zones/veins. The pyrite clearly explains the IP anomaly.

DD78CC8: This hole was targeted to test the downdip extensions of the mineralisation intersected from 37.8 – 38.8m (1m @ 3.88% Zn , 0.8 % Pb and 1.2 % Cu) in DD77CC5.  The hole intersected quartz sericite schist and quartz(lithic(pumice volcaniclastic sandstone and conglomerate from 0-28.5 and 60.2-95.0m, brecciated ashy volcanic from 28.5-60.2m and from 95-115m and ashy volcaniclastic with minor coarser units and lava from 115-152.4m (EOH). The lithologies intersected in the hole are similar to those intersected in DD77CC5. The entire hole is chlorite and sericite altered and is strongly basemetal anomalous. In this hole the mineralisation appears to be concentrated within the matrix of the breccias with the best interval occurring from 95.0-115m (20m @ 1050 ppm Pb, 2960 ppm Zn). No semi massive sulfide was intersected.

CED1: This hole was targeted at an IP anomaly. This hole intersected quartz(feldspar(pumice volcaniclastics from 0.0-148.6m and 167.5-192.2m. A rhyodacite lava was intersected from 148.6-167.5m   and 192.2-200m (EOH). Several thin, strongly pyritic zones were intersected but they  were only weakly anomalous (to 477 ppm Zn). The degree of pyrite veining does not adequately explain the IP anomaly.

CED2 This hole was targeted to test both along strike extensions of the mineralisation intersected from 37.8 – 38.8m (1m @ 3.88% Zn , 0.8 % Pb and 1.2 % Cu) in DD77CC5 and at the same IP trend as CED1.  This hole intersected a brecciated (quartz sericitic schist from 0.0-158.2m and 195.7-206.9m, and a series of quartz sericite siltstones/sandstones from 158.2-195.7m and from 206.9-295m. 

Hole CED2 intersects a zone of yellow-silver sphalerite cleavage parallel zones associated with carbonate and within quartz carbonate veins from 74.2-109.2m. Curiously this interval was only sampled by Plutonic from 79.2-85.2m (6m @ 2000 ppm Pb and  6380 ppm Zn) and 87.7-88.7m (1 m @ 1271 ppm Pb and 4202 ppm Zn).

The unsampled portions of this interval was cut and analysed by Analabs for Au using a 50g charge (F651), for Ba using XRF (X401), Ag, As, Bi Cd, Sb and Sn using ICPMS technique M104 and Co, Cu, Fe, Mn, Ni, Pb, and Zn using ICPMS technique I104. The interval from 79.2-99.0m assayed 19.8m @ 0.46% Zn, 0.28% Pb with best assays of 1.3m @ 1.42% Zn, 0.69 % Pb from 88.7-90m, and 1m @ 0.52% Zn, 1% Pb from 97.0-98.0m. The interval from 104-109m assayed 5m @ 0.13 % Zn, 0.21 % Pb. 

6.3.3. Gowrie Park Prospect Core Relogging:

4 holes for 410.5m were drilled at the Gowrie Park Prospect. 

77GPC1: This hole was targeted at the best IP anomaly with a chargeability peak 5x background with associated low resistivity. C-horizon soil samples were only slightly anomalous. The hole intersected a quartz-feldspar (locally altered to sericite)-leucoxene (after biotite) equigranular fine-grained granite/rhyolite from surface to 78.8m. From 78.8 – 107.1m the hole intersected quartz sericite volcaniclastics and sandstone.  Quartz-feldspar ( galena veins and pyrite ( galena was intersected from 26.1-35.5m which assayed 3m @ 0.64% Pb, 260 ppm Zn and from 32.7-35.5m which assayed 2.8m @ 1.1% Pb and 0.09 % Zn. Thin galena/sphalerite veinlets were intersected at 82.9m and the interval from 82.8 - 83.5m assayed 0.7m  @ 1.4 % Pb, 1% Zn. 

77GPC2:  This hole was targeted at the best geochemical anomaly with a peak of 3450 ppm Pb in soils and 3.55% Pb in rock chips. There was also a subtle 2x background IP response. The holes intersected a quartz feldspar rhyolite lava from surface to 87.8m and a sericite-chlorite altered quartz feldspar crystal sandstone from 87.8-112.75m (EOH). Thin galena, pyrite, quartz veins were intersected from 61.9-65.9m and assayed 4m @ 1% Pb and 0.2 % Zn.

77GPC3: This hole was targeted at a well defined IP anomaly with chargeability 3x background and low resistivity over outcropping silicified altered lavas with gossanous fractures with soils to 1,100 ppm Pb and 2.15% Pb in rocks.  This hole intersected a quartz sericite rhyolite lava from surface to 16.4m and from 55.6-94.1m, an equigranular quartz feldspar granite (or a very well sorted sandstone) from 16.4-36.4m and a quartz crystal sandstone from 36.4-94.1m. From 34.0-43.4m the unit is cut by quartz-carbonate –galena veinlets and in places galena only veinlets. This interval assayed 9.4 m @ 1.1% Pb and 0.4 % Zn with a best result of 1m @ 2.8% Pb and 1 % Zn from 41.6-42.6m.


GPC5:
This hole intersected an equigranular medium grained quartz, sericite (after feldspar), chlorites ?hornblende microgranite from surface to 41.7m and from 71.3-88.6m. A quartz sericite (after feldspar) lava was intersected from 41.7-71.3m and from 88.6-96m (EOH). From 38-41.7m the unit is cut by light brown siderite veins with patches and blebs of fine-grained galena. Assays from this hole are very poorly reported and it appears that the best result was 1.3 % Pb, 0.14% Zn, 0.29 % Cu, and 5 ppm Ag.

6.3.4. Discussion:

The mineralisation at West Cethana, East Cethana and Gowrie Park is very similar and occurs semi continuously between the prospects. At all prospects the mineralisation is hosted in phyllosilicate altered quartz-phyric volcanics, which at the West and East Cethana Prospects are dominated by chlorite alteration with the extensive sericite alteration apparent at surface being due to oxidation. At Gowrie Park there is only minor chlorite alteration with extensive weak sericite alteration of the feldspars. There is weaker development of phyllosilicates at Gowrie Park and this is reflected in the rocks being less cleaved.

The dominant lithology at Gowrie Park is an equigranular quartz-feldspar rock that is either very well sorted sandstone or granite. This unit is not seen at the Cethana Prospects.

The mineralisation at Gowrie Park is dominated by galena with only minor sphalerite and occurs within a quartz carbonate vein set. The mineralisation at the Cethana Prospects contains more sphalerite and again occurs within a quartz carbonate vein set. At all of the prospects there are semi-massive sulfide veinlets. These all contain some carbonate and are probably just basemetal rich parts of the carbonate vein. 

The main known mineralisation from West Cethana to Gowrie Park occurs predominantly as syn or post cleavage veinlets however lead isotopes (table 3) suggest a Cambrian VMS age. If the mineralisation was related to shearing (which is parallel to thrusting) then a Devonian age for mineralisation would be expected. Previous workers have suggested that the mineralisation is a weak stockworked footwall alteration zone with the obvious exploration target being to identify the ore deposition horizon. 

6.4. 1:5000 Scale Regional Mapping:

1:5000 scale regional mapping has continued and concentrated on the Days Road area and the area between Staverton Rd and Gowrie Park. A map has not been produced of the area between Staverton Rd and Gowrie Park as the mapping is ongoing and as it is planned to grid this area and map at 1:2500 scale.  This data will be compiled for the next annual report. 

The geology seen here is similar to that seen further west at the Days Rd Prospect. The mapping has concentrated within the Cambrian intermediate/andesitic epiclastic sequence.

During 1998-99 regional mapping 21-rock chip samples were submitted for analysis. They were analysed by Analabs for Au using a 50g charge (F651), for Ba using XRF (X401), Ag, As, Bi Cd, Sb Sn and Tl using ICPMS technique M104 and Ca, Co, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, and Zn using ICPMS technique I104. Results were not available at the last annual report and they are therefore included in appendix 5. The first sample of the Days Rd Prospect was collected during this programme (sample # 167623) and two samples of basemetal veins (167617 and 167626) returned very high Pb, Zn and Au results. 

Sample 167617 was of a thin quartz sulfide vein within sericitic rhyolitic volcanic on Olivers Rd. This was an isolated vein and does not require additional work. Sample 167626 was a float sample of sulfide veined Moina Sandstone collected downstream from the Round Mountain workings.  

6.5 Round Mountain:

The Round Mountain workings are structurally related bedding parallel galena veins and carbonate? replacements within the Moina Sandstone. This prospect is not a viable Pasminco target however the occurrence of the mineralisation on a major structure (Machinery Creek Fault) and the possibility that the lead is Cambrian in age (Jones 1991) highlights the possibility that the galena may be remobilised from Cambrian mineralisation.

Three samples were collected from veins within the main workings. The sample was split with one portion sent to Analabs for basemetal determinations and the rest of the sample was submitted to CSIRO for Pb isotope calculations. The CSIRO report is appended as appendix 6 the basemetal results are included in appendix 5 and the isotope data is given as Table 7.

The rock samples were analysed by Analabs for Au using a 50g charge (F651), for Ba using XRF (X401), Ag, As, Bi Cd, Sb Sn and Tl using ICPMS technique M104 and Co, Cu, Fe,  Mn, Ni, Pb, and Zn using ICPMS technique I104. The rockchip results confirm the Round Mountain workings as a high Pb (max 75%) and Ag (max 765 ppm) system with elevated Cu (max 0.61%) and Au (1.79ppm). The system is relatively very low in Zn with a maximum value of 1005 ppm. 

The Pb isotopic compositions of these samples plot close to the Hellyer ellipse, and are slightly more radiogenic. To date no Cambrian mineralisation has been recognised with a Pb isotopic composition greater than those values representing the Hellyer ellipse and subsequently CSIRO regard the mineralisation as Devonian. 

The results are almost certainly not Ordovician, as Ordovician Pb isotope compositions would lie to the left of the Cambrian signatures with lower 206Pb/204Pb values. It is however possible to achieve the Pb isotopic composition of the Round Mountain galena by mixing a high Pb Cambrian source with a younger Pb source. This implies that the Round Mountain mineralisation was emplaced in the Devonian but sourced a considerable amount of its lead from the Cambrian. According to Geoff Green (pers.comm) pure Devonian systems are not auriferous. 

Table 7. The Pb isotopic composition of three samples from Round Mountain, Tasmania. Note sample 2 is a duplicate of sample 1.

Plot No
Sample No
206Pb/204Pb
207Pb/204Pb
208Pb/204Pb
Quality High=0

Low=9

1
274796
18.403
15.622
38.332
1

2
274796D
18.385
15.611
38.278
3

3
274797
18.400
15.609
38.279
4

4
274798
18.404
15.622
38.324
3

6.6 Magnetics:

The aero magnetics obtained by Plutonic and the ground magnetic obtained by RGC were stitched together to form a composite magnetic map (Plan 4). This map has been instrumental in interpreting results from the 1:5000 scale mapping as the intermediate lavas and sediments have a very distinct magnetic signature. This map will be interpreted in detail when the 1:5000 scale mapping is completed. 

8.
CONCLUSIONS AND RECOMMENDTAIONS:

Stratigraphic relationships are uncertain in the West Cethana through to Gowrie Park area but mapping during 1998-99  (Murphy et.al 1999) indicates that the rhyolitic volcanics are younging to the north. This mapping also demonstrated that the mineralisation (and alteration) within the Cethana Alteration Zone is related to strike extensive shear zones with a dilemma of what came first; the alteration or the shearing.

Plutonic tried to evaluate a higher exhalative stratigraphic position (their six hole RC program of 1996-97) and RGC identified and drilled a contact between felsic and andesitic volcanics to the east at Gowrie Park (Gregory 1997).  It is apparent from our mapping that, if an exhalative position to this footwall alteration exists, then it lies further north than the area tested by Plutonic, at the transition from the felsic sequence to the andesitic sequence.  The lithologies at this boundary, seen in the creek north of Olivers Road, are strongly cleaved and chlorite altered.  Some historical copper prospecting in the immediate area was reported (by a landholder) and fragments of clayey azurite (?) were retrieved from a recently dug pit.  In addition, the heli-magnetics indicates the presence of discrete magnetic features along strike of this contact to the east, which need to be, evaluated in future programs.

It was very encouraging that during orientation soil sampling that a significant conventional and partial leach soil anomaly was discovered at the Days Road Prospect. This has provided some confidence in the model and the partial leach sampling technique. 

8.
PLANNED WORK, 2000-2001.

It is planned to grid and partial leach sample the entire rhyolite-mafic contact and the overlying mafic sequence. A 26-line kilometre, 1040-sample griding and soil-sampling programme is currently in progress. 

Regional 1:5000 scale mapping will be completed in advance of the griding and sampling to confirm previous mapping on which the proposed sampling survey is based. 1:2500 scale mapping will be completed on the grids once they are completed.

There is a hole in the magnetic coverage at approximately 433,000 mE, 5408000 mN. If a helimag system is in the state it will be utilised to infill the gap in coverage. 

9. EXPENDITURE:

Total expenditure for all work undertaken by Pasminco Exploration on EL 3/98 Lake Barrington  (including costs associated with EL’s 26/98 and 16/99, which were incorporated into the licence during the current year) for the thirteen-month period 1 March 1999 to 31 March 2000 was $130,238.  A summary of the expenditure breakdown is given below.

Personnel
27,432

Travel and Accommodation
4,106

Geological Consultants
29,960

Geochemical Consultants & Assays
18,177 

Geophysical Surveys & Contractors
0

Other Contractors
16,857 

Drilling Contractors
824

Stores & Supplies
10,890 

Vehicles Plant & Equipment
558 

Land
3,890 

Computing
673

Office
5,031

Administration Fee 10%
11,840 

Total Project Expenditure
$130,238
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