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SUMMARY

E.L. I5/92-Beulah situated south of Sheffield in northern Tasmania was acquired
for its potential to contain volcanic-hosted massive sulphide mineralisation
within intermediate Cambrian volcanic rocks. Previous exploration which
concentrated on a barite occurrence within altered andesitic lavas and
volcaniclastics, showed that mineralisation is related to a Cambrian
volcanogenic hydrothermal system.

Work completed by RGCE in the first year of tenure involved 1:5,000 mapping and
rock chip sampling the poorly exposed Beulah Formation and surrounding rocks in
the Beulah - Lower Beulah areas. A detailed 1iterature survey and study of
previ ous dri 11 i ng at the Barite Prospect was undertaken to gain a better
understanding of the alteration and mineralisation which could be applied to the
entire Beulah Formation. In February, a bedrock air core drilling programme was
undertaken to investigate a broad 2xIkm Zn anomaly defined (and untested) by
Aberfoyle Resources. The results showed the drilling verified and enhanced the
magnitude of the base metals anomaly .

In the following year a soil survey is planned to cover the remalnlng untested
Beulah Formation. Deep drilling will be undertaken if targets are generated.

SJ:mb, AnnuatR\Tas\T_93_10.SJ - i v-
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1. INTRODUCTION

LL. 15/92 - Beulah is held by Renison Ltd and explored by RGC Exploration
(RGCE), both wholly owned subsidiaries of RGC Limited. The 1icence was
granted in August 1992 as the result of a successful tender application. The
tenement, situated south of Sheffield in northern Tasmania, currently covers
113 sq km.

E.L. 15/92 was acquired for its potential to contain volcanic-hosted massive
sulphide (VHMS) mineralisation within intermediate Cambrian volcanic rocks.
The Cambrian Beulah Formation is part of the calc-alkaline Mt Read Volcanics
and in particular shows similarities to the Que-Hellyer Volcanics package
wh ich host the Hellyer and Que Ri ver mi nes. Pb isotope characteri sat i on
undertaken on samples from the Barite Prospect, a vein system mined in the
1920's, suggest these samples were related to a Cambrian volcanogenic
hydrothermal system. Samples of barite submitted by RGCE for Sr isotope
analysis also confirm the similarity of the Beulah barite to those around
Hellyer .

Much of the previous work by Aberfoyl e and CRAE concentrated on the area
surrounding the Barite Prospect. Detailed mapping, several geophysical and
geochemical surveys and diamond drilling failed to detect a significant VHMS
deposit close to the old mine. This small area has been adequately tested
by previous exploration.

Aberfoyle also covered most of the prospective Beulah Formation with a grid­
based soil geochemical survey. A broad 2 x 1km Zn anomaly was defined on the
western margin of the Beulah Formation. A subsequent UTEM survey failed to
return any responses attributable to massive sulphide mineralisation and the
ground was relinquished.

The exploration approach applied at Beulah by RGCE involves detailed mapping
of available outcrop in an attempt to identify altered or mineralised zones.
Bedrock drilling, soil and rock chip multi-element geochemistry is then used
to aid interpretation in poorly exposed areas. Significant alteration zones
will be tested by deep drilling and down-hole geophysics.

-1-
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This report details the work done by RGCE during its first year of tenure
between August 1992 and July 1993. The prospective Beulah Formation
andesites and surrounding rocks have been mapped and rock chip sampled. A
programme of bedrock air core drilling was completed in February 1993.

2. LAND TENURE

E.L. 15/92 was granted to Renison Ltd on 28th August 1992. This was the
result of a successful tender for £oT.A. 281 - Beulah (41 sq kms) and a
subsequent application for a further 55 sq km to make a single coherent block
of land. The tenement excluded a 0.2 sq km Crown Reserve and a 2 ha mining
1ease.

Further to this, in May 1992, after the initial application was lodged, RGCE
tendered for a 17 sq km portion of E.T.A. 292 - Gowrie Park, adjacent to E.L.
15/92. In December 1992 that area (E.L. 31/92), was 9ranted and incorporated
into E.L. 15/92 bringing the size of the tenement to 113 sq km (see Figure

1) .

An additional 3 sq km directly south of the E.L. is currently being applied
for. If the application is successful this will also be incorporated into
E.L. 15/92.

3. PREVIOUS EXPLORATION

3.1 BHP 1965-1967 - E.L. 15/65

Early exploration in the Beulah area was by BHP who conducted a regional
aeromagnetic survey over E.L. 15/65 in 1966.

Following reinterpretation of data from Ameg Pty Ltd (Chestnut,1967)
seven magnetic anomalies and one distinct linear trend were recognised
within the Beulah E.L. Minimal ground follow-up showed that most of the
anomalies are due to either Tertiary Basalt, magnetic intermediate­
granitoids and magnetic Beulah Formation andesites, although
i nterpretat ions are generally ambi guous. No further expl orat i on was
performed within the Beulah E.L. by BHP.

-2-
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3.2 McCl arm Prospecti ng Syndi cate 1970-1973,

Scamander Mining Co 1970-1975, E.L. 14/70

E. L.

986009

11/70,

E.L. 11/70 encompassed the
exploration by the McClarm

Barite Prospect area.
Prospecting Syndicate

There is no reported
within the E.L.

•

Scamander Mining Corporation N.L. held E.L. 14/70, which encompassed the
Lower Beulah-Sheffield area. E.L. 11/70 was wholly enclosed within E.L.
14/70. Only minimal exploration, consisting of assessment of Ameg's
Geophysical data and minor geochemical stream sediment sampl ing was
performed by Scamander Mining. 32 stream sediment samples were collected
and analysed for Cu, Pb, Zn, Fe, Cd, Sn, Bi, Ag, Au and Ba. Maximum
values of up to 130ppm Cu, 1l0ppm Pb and 680ppm Zn were reported.
Sampling was concentrated within the Barite Prospect area, with
additional sampling in the Minnow River - Star of the West area (Wood

1970).

In 1973 CRA Exploration were invited by the McClarm Syndicate to examine
the Barite Prospect. Th is produced the fi rst deta i1ed study of the
prospect, and 1:1,000 mapping, drainage sampling and soil sampling on
four grid 1ines was performed. The Barite Prospect was described as
occurring within a shear-banded wedge of interbedded sheared andesites,
ferruginous schists, muscovite schists and minor sediments separating
unaltered Beulah Formation andesites and interbedded shales and
feldspathic sandstones of the Gog Range Greywacke. Mineralisation was

confined to lcm-1.3m wide sulphide bearing barite veins trending parallel
to schistosity. Minor galena, sphalerite, chalcopyrite and tetrahedrite
was reported. The veins closest to the southern most, or Sweetwater
Creek shear, carried the most sulphide (Porter, 1973).

A gravity survey was conducted by the Department of Mi nes, Tasmani a

(Leaman, 1975) over the Barite Prospect in 1973. Although the survey was
limited, a maximum ore mass of 37,OOO·tonnes was determined .

-3-
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3.3 CRA/Asarco - 1973-1987, E.L. 7/73

E.L. 7/73 was granted to Asarco Pty Ltd on March 15, 1973. It originally
had an area of 743sq km and was reduced to 429 sq km in March 1974. An
add i tiona1 275 sq km to the east of the E. L. was then granted but
subsequently dropped.

Initial work by Asarco Pty Ltd consisted of a regional stream sediment
survey, with Cu, Pb, Zn, Ag and Mo being analysed. This survey
encompassed the entire Beul ah E. L. and extended as far west as the
Winterbrook Area. Several anomalous zones were recognised within E.L.
7/73 although none were located within the Beulah E.L. Three anomalies,
the Mt Roland, the Gog Range and East Gog Range are located just to the
south of the southern lease boundary (Barker, 1975).

In July 1976 CRA Exploration entered a joint venture with Asarco and in
1977 the title was transferred to CRAE. In 1979 the licence was reduced
to 199 sq km with only the south-eastern portion and 25 sq km in the
Promised Land area remaining in E.L. 7/73. In June 1980 Asarco
transferred its interest in the joint venture to Carpentaria Exploration.

No further work was completed within the Beulah Lease until January 1981
when CRAE conducted regional Dighem II airborne electromagnetic/
resistivity and magnetic survey (Drovak and Vergos 1982). A large number
of anomalies were detected by the survey but subsequent ground follow-up
(Clementson and Flis, 1983) showed few to be significant. The more
encouraging anomal ies were followed up by VLF-EM and ground magnetic
surveys, soil geochemistry and geological mapping.

3.3.1 Promised Land Prospect

This occurs at the far northeast corner of the Beulah E.L. It was
defined by two geophysical anomalies (EM anomaly 47xA and

Aeromagnetic Anomaly 47-176G7) and was of immediate interest due
to close proximity to the Lake Barrington Cu Prospect. Ground
follow-up consisted of gridding, soil sampl ing (Zn up to 390ppm,

Cu up to 69ppm and Pb up to 166ppm recorded) and a ground VLF-EM

-4-
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survey. Although minor barite float was located during geological
mapping, the prospect was downgraded on the basis of soil
geochemistry and geophysics.

3.3.2 Garden of Eden Prospect

Two Dighem anomalies (143xA, 146xB) existed along strike to the
east of the Barite Prospect. A ground EM survey confirmed these
anomalies and they were subsequently gridded and additional VLF-EM
and ground magnetic and soil geochemical surveys performed. Soil
analyses indicated up to 230ppm Cu, 360ppm Pb and 2g0ppm Zn.
Percussion drilling was recommended.

3.3.3 Star of the West Gold Prospect

Limited reconnaissance was made in the vicinity of the Star of the
West prospect which was worked for gold in the late 1800's.
Exploration consisted of one line soil samples and rock chip
sampling. Soils generally contained between 15-56ppb gold while
rock samples collected over the same grid line contained 16-80ppb.
A shale sample from one of the adits had 380ppb gold. No further
work was programmed.

3.3.4 Beulah Barite Prospect

Following four lines of ground magnetic survey (presumably) over
the 1973 grid at the prospect in 1979, an additional two 1ines,
together with a soil geochemistry survey, were surveyed in 1982.
This survey confirmed the high Pb and slightly high Zn contents
near the prospect. The ground magnet i c survey recogn i sed a
distinct 130"N magnetic trend which was considered to relate to
shearing along the Beulah Formation/Gog Range Greywacke boundary.
A VLF-EM survey recognised two major conductive zones.

Additional geological work throughout E.L. 7/73 in 1982 was the
production of 1:25,000 geological maps of the area. This significantly
increased the known extent of the Beulah Formation in the Promised Land-

-5-
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downgraded after ground follow-up. The remainder were untested.

E.L. 49/82 was relinquished in 1985.

3.5 Aberfoyle Resources Ltd 1985-1991, E.L. 43/85

E. L. 43/85 was granted on May 29, 1986 to Aberfoyl e Resources Ltd. It

essentially covers much the same area as RGC's E.L. 15/92 and includes
the Beulah-Promised Land area.

Aberfoyle took up E.L. 43/85 after a 1iterature search and regional
geological interpretation revealed a similarity in the stratigraphy
between the Beul ah and Que-Hellyer area ie. corre1at ion between the
Beul ah Format i on and the Que-Hellyer Vo1can ics. The occurrence of barite

with minor base metal sulphides was also an encouraging indicator.

Initial exploration was largely of a reconnaissance nature. 18 samples
were collected for geochemical analysis and petrology from the Anomaly
1 area. Maximum values of 80ppm Cu, 725ppm Pb and 280ppm Zn were
obtained which were considerably less than those reported by Amax.
Additional rock chip samples were collected for a geochemical and Pb
isotopic signature study (Sise, 1987).

Follow-up in the Anomaly 1 area continued in 1988 (Jack, 1988) with an
unsuccessful UTEM survey. Petrological descriptions of Beulah Formation
andesites by Mr T Crawford and Mr 0 Cowan revealed many similarities to
the Que-Hellyer volcanics and a calc-alkaline Mount Read Volcanic
signature was evident from rock geochemistry. Unpubl ished data from Doug
Jack showed that the Beulah Formation andesites plot within a field for
the Que-Hellyer footwall andesites and hanging wall andesites-basalts.
The isotope study confirmed a Cambrian massive sulphide signature.

In 1988 Aberfoyle was granted E.L. 11/88 Gowrie Park, which included the

Beulah Barite Prospect. This enabled simultaneous exploration in two

adjacent E.L.'s. Work done in E.L. 11/88 is discussed elsewhere in
section 3.6.

-8-
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Claude Road area. The geological interpretation varies considerably from
that of Jennings (1979) .

From 1983 exp1orat i on by CRAE with i n the Beul ah E. L. centred in the
Barite Prospect area. A UTEM survey was performed in 1983 and a number
of weak anomalies detected (Flis, 1983). The most promising UTEM anomaly
(Anomaly A) was subsequently drilled (0083 BB1). A sequence of
unmineralised dark grey quartzites and argillites (part of the Gog Range
Greywacke) was intersected. Chemical analysis of the core revealed only
low base metal values (up to 70ppm Cu, 20ppm Pb and 120ppm Zn) (Webster,
1984) .

In 1984 re-evaluation of 1983 UTEM survey led to the recognition of two
new drill targets, one of which was confirmed by a gravity survey. Four
drill holes were undertaken with 0084 BB2 and BB3 testing geophysical
anomalies, and 0084 BB4 and BBS to test combined UTEM, geochemical and
gravity targets. Holes BB2 and BB3 were assayed, with no anomalous
results and downhole geophys i cs detected no conductors. Add i tiona1
geological mapping near BB2 and BB3 reported that as the geological
sequence dips steeply to the south both drillholes may have missed their
targets. Holes BB4 and BBS intersected a fining upwards sequence of
coarse volcaniclastic breccias overlain by interbedded sandy and vitric
tuff and minor shales grading up to a dominantly sandstone-siltstone
sequence at top. Carbonate-pyrite and galena veins were reported in BBS
(Temby, 1985).

Four grids were established by CRA in the Lower Beulah area by February
1986 (Beul ah, Beul ah Extended, Simonds and Garden of Eden). Work
reported by von Strokirch (1986) consisted of a soil survey, and a UTEM
and ground magnet ic survey over the gri ds. Two anomalous zones were
recognised by the soil survey with values up to 300ppm Cu, 780ppm Pb and
410ppm Zn reported. Maximum Pb values were from the Garden of Eden grid.
The UTEM survey resulted in the detection of a significant anomaly on
Simonds grid which was confirmed with a GENIE survey and was located 100m
from a major soil anomaly. A regional drainage survey aimed at detecting
fine gold as an indicator for base metal mineralisation was also
conducted in 1986. A number of anomalies were detected throughout E.L.
7/73.

-6-
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The Simonds grid and the Garden of Eden grid anomalies were tested by
diamond drilling in 1987 (Caithness and von Strokirch, 1987). At the
Simonds grid, two holes DD86SM1 and DD86SM2 were drilled and weakly
pyritic interbedded black shales and greywackes were intersected. Core
assays and downhole Sirotem showed little encouragement.

One diamond drill hole (DD86GE1) was drilled to test the UTEM anomaly on
the Garden of Eden grid. A sequence of hematite altered andesites,
intermediate tuffs, acid ignimbrites and agglomerates was indicated.
On1y low order base metal values reported, and no further work was

recommended. No further work at the Barite Prospect was performed by
CRAE after February 1987 and the E.L. was later relinquished.

3.4 Amax (later Austamax) 1982-1985, E.L. 49/82

E.L. 49/82 (243 sq km) was granted to Amax (later Austamax Operations Pty
Ltd) on August 29, 1983. The E.L. covered most of RGC's E.L. 15/92 and

was bounded to the south by CRA's E.L. 7/73 .

Exploration from 30/8/83 to 29/8/84 consisted of reinterpretation of
Asarco's regional stream sediment data and seven anoma1 ies that warranted
further fol1owup were recognised. Of these, only Anomaly 1 (GR495115)
and Anomaly 5 (GR497106) are within E.L. 15/92. Anomaly 4 may also be
in E. L. 15/92 although the grid reference (540130) seems erroneous
(Vivian 1984), it is most likely located !.;km west of Lizard Hill at

GR454130.

Anomaly 1 is located approximately 500m north of Sharmans Road and was
defined by a 1st order Zn, Pb anomaly. It occurs in a structurally
controlled drainage on unaltered cleaved augite phyric andesites with
minor base metal bearing veins. Anomaly 5 occurs just to the west of the
main Beulah Granite body. Follow-up geochemical sampling was

unencouraging.

In January 1984 a Dighem Survey of 360 line km's was flown over the SE
part of the E.L. 82 EM anomalies were recognised, fifty of which were

-7-
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Work done with E.L. 43/85 in 1988/89 consisted predominantly of gridding,
soil surveying, rock chip sampl ing and I :2,500 mapping in the Lower
Beulah area, with minor mapping in the northern part of the Stonebridge
Grid. The soil geochemistry in the Beulah area recognised several
anomalous zones, the most significant being a strong base metal anomaly
recognised to the west of the Anomaly I area. Maximum values of 165ppm
Cu, 1050ppm Pb and 920ppm Zn were reported (Rand, 1989).

A ground magnetic and UTEM survey was performed during 1989/90, althou9h
no anomalies attributable to massive sulphide mineralisation were
detected the magnetic results suggested good correlation with geological
mapping and a number of fault and lithological contacts could be inferred

(Rand 1990a).

In May 1991 E.L. 43/85 underwent a 50% reduction and only minor
exploration was performed in 1990/91 (Wallace, 1991). This consisted of
followup stream sediment sample over the C-horizon Pb anomalies to the
west of anomaly I. The stream sediment sampling did not reproduce the
anomalies. A brief reconnaissance mapping visit was made to the Promised

Land Prospect (Temby 1985). E.L. 43/85 was relinquished in November

1991.

3.6 Aberfoyle Resources Ltd 1988-1991, E.L. 11/88

Aberfoyle Resources acquired E.L. 11/88, which included the Barite
Prospect area, in 1987 upon rel inquishment of E.L. 7/73 by CRA. This
enabled concurrent exploration in two adjacent E.L.'s (43/85 and 11/88).
All exploration by Aberfoyle in E.L. 11/88 centred at the Barite

Prospect.

Initial exploration by Aberfoyle involved reassessment of CRA's previous

work and subsequent detailed exploration was based only in the most
prospective areas. Only 1imited regional exploration was undertaken.
Exploration at the Barite Prospect included soil geochemistry, rock chip
sampling, 1:2,500 geological mapping and ground magnetic surveys over a
newly established grid, which extended into adjacent E.L. 43/85 further

north. Reinterpretation of CRA drill hole data led to recognition of a

-9-
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calcite-fuchsite alteration zone, similar to Hangwall style alteration
at Hellyer Mine. Soil geochemistry recognised several anomalous zones
over the Barite Prospect with maximum val ues of up to 980ppm Pb and
535ppm Zn. A diamond drill hole (BB6) was drilled to test a UTEM anomaly
following re-evaluation of CRA's UTEM data. The hole failed to intersect
the target but intersected a sequence of strongly altered, interbedded
andesitic and basaltic lavas/breccias and polymictic volcaniclastics.
Minor barite-pyrite veining and disseminated pyrite was observed (Rand
and Noonan, 1989).

Detailed work continued at the Barite Prospect in 1989/90. This included
1:1,000 mapping of the prospect area, mapping and channel sampling of an
old adit and geochemical sampling and a DHEM survey of drill hole BB6.

Geochemical assays of the drill hole were unencouraging, however, a rock
chip sample from the adit reported 1.07% Pb, 6.16% Zn and 26ppm Ag. The
downhole EM survey failed to locate any conductor to warrant further work

(Rand, 1990b).

A further Pb isotope study (Carr, in Rand, 1990b) revealed Pb isotopic
differences between barite samples and host Beulah Formation andesites

and suggested that it is unl ikely that the two formed in the same
Cambrian metallogenic event. This was considered to significantly
downgrande the prospectivity in terms of VHM5 deposits at the Barite
Prospect.

Only minimal work was undertaken at the Barite Prospect in 1990/91 (Hicks
and Richardson, 1991) before the area was subsequently relinquished.

4. WORK COMPLETED

4.1 Landowner Notification

Most of the land covered by E.L. 15/92 is privately owned agricultural

land. After the licence was granted all landowners/occupiers were
notified of RGC's tenure and intention to explore. Most landowners are
agreeable to the current exploration activities.

-10-
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During the 1992/93 field season a 1:5,000 scale sheet centred over the
majority of the Beulah Formation was mapped using blown-up black and
white aerial photographs as a base (Plan 1). For areas outside this
sheet, 1:10,000 mapping was undertaken to help define the extent of the
exposed Beulah Formation to the north and east (Plan 2).

4.3 Rock Chip Geochemistry

Fifty nine (59) rock chip samples were collected during the mapping
programme and analysed for a broad range of elements by AAS and neutron
activation. An evaluation of the geochemical results was made using
RGC's Geochemical Analysis System (GAS) software.

4.4 Drilling

A short bedrock drilling programme was completed in February 1993. A

track-mounted air core rig owned and operated by Wallis Drilling Pty Ltd
was used to drill to fresh, or at least identifiable, bedrock. A total
of 148 holes were drilled for 1908m, with the average hole depth less
than 13m. Two samples were taken from the bottom of each hole, one for

geochemical analysis, the other, usually pieces of core, kept for

reference. All except 11 holes (no.'s 112-122) were drilled on private
land. Owners were contacted prior to drilling and all allowed access.

Drilling focussed on the base metal anomalous zone detected by Aberfoyle
Resources with a C-horizon soil survey. The aim was to confirm the
anomaly and possibly aid focussing exploration on a particular area.

4.5 Geological Interpretation

Ageological interpretation of the areas studied so far was compiled from

surface geology, bedrock drilling geology and the lithogeochemical maps
generated from the GAS program (Plan 3).

-11-
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5. RESULTS AND DISCUSSION

The Geochemical Analysis System (GAS) is a PC operated program for analysing
and evaluating multielement geochemistry. The programme uses statistical
methods, particularly principle component analysis and discriminant analysis
to recognise domains or chemically similar populations within a geochemical
dataset. Once a particular group has been identified it can be colour coded
to distinguish it from the other chemical groups. In this way, litho­
geochemical maps can be built up from a multi-element database. GAS has a
range of other options, for example, each sample can be represented on a map
as a symbol of the determined colour code, with the symbol size proportional
to the assay value for a particular metal. In this way, for example, a map
of the distribution of lead could be produced with colours representing

litho-geochemical units.

The fo 11 owi ng suite of elements were measured for both the rock ch i p and
bedrock samples from Beulah.

• LAB METHOD.........................................................-.....

ANA LABS AAS

BECQUEREL NAA

ELEMENTS

Cu, Pb, In, Ag

Sb, As, Ba, Br, Ce, Cs, Cr, Co, Eu, Au, Hf, Ir, Fe,
La, Lu, Mo, K, Rb, Sm, Sc, Se, Ag, Na, Ta, Th, Sn, W,
U, Yb, In

•

5.1 Rock Chip and Bedrock Geochemistry

For discussion purposes rock chip samples and bedrock drilling samples
will be considered together. Samples were spl it into 4 1itho-geochemical
groups. One group correlates with the Gog Range Greywacke, with the

other three lying within the bounds of the Beulah Formation. Some of the
element associations that define these groupings and a colour-coded
litho-geochemical map are shown in plans 4, 7 and 8.

Distributions of In, Pb, Cu, Ba, As and Sb relative to colour groupings
are shown in plans 5 and 6. There is a broad zone of zinc anomalism on

the western half of the Beulah Formation covered to date. Anomalous rock
chip and drill samples generally assayed between 400 and 2100ppm In. Pb

levels are also highly anomalous in places although the overall zone is
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•
not as broad as the Zn anomaly.
Beulah Formation, Cu values are
Greywacke.

Except for the eastern edge of the
genera11 y lower than the Gog Range

•

•

Two distinct alteration zones are apparent in plan 9 where K vs Na is
plotted for each sample on a locality map. Altered samples are
relatively high in K and low in Na compared to unaltered rocks. Plan 9
shows a strong alteration zone around the Barite Prospect and another
about 2km northwest of the renamed the Jedyn zone.

5.2 Soil Geochemistry

As discussed earl ier, previous explorer, Aberfoyle, conducted a grid

based C-horizon soil geochemical survey over much of the Beulah
Formation. Samples were taken at 25m intervals on 200m-spaced, N-S
lines. The most interesting result of the survey was a 2 x 1 km broad
zinc anomaly on the western side of the Beulah Formation andesites. Zn
assays of 500-600ppm were common .

RGCE's air core drilling programme was aimed at investigating that base
metals anomalous zones. Although sample density was much lower, the
drilling not only verified the soil anomaly but also increased the
magnitude. This effectively concludes that soil sampling is a useful,
valid and cheap exploration tool when exploring the poorly exposed Beulah
Formation .

. 5.3 Geology

The regional geology of the Beulah-Roland areas has been previously
described by Jennings et al., (1959) and Jennings (1979). The oldest
rocks within E.L. 15/92 are Cambrian volcanics and sediments which have
been assigned to three mappable formations. They are
(1) the Gog Range Greywacke

(2) the Beulah Formation (andesitic lavas); and
(3) the Minnow Keratophyre (interbedded felsic lavas and sediments).
Although Jennings and co-workers considered that the Beulah Formation
underlies the Gog Range Greywacke which, in turn is overlain by the
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•
Minnow Keratophyre the stratigraphic relationships between the three
Cambrian Formations are poorly known and highly debatable.

Mafic Granitoids of Cambrian age intrude both the Gog Range Greywacke and
the Minnow Keratophyre. There has been no reported granitoid bodies
intruding the Beulah Formation. Ordovician siliciclastic sediments

unconformably overlie the Cambrian sequences in the Lower Beulah area.
Younger cover includes Permian Tillites, Jurassic dolerite, Tertiary
basalt and sediments and Quaternary alluvials.

•

•

5.3.1 Beulah Formation

Andesitic lavas, lava breccias and associated volcaniclastic

sediments which comprise the Beulah Formation crop out poorly in

the Lower Beulah-Beulah area. The andesites are commonly massive
to vesicular feldspar ± ferromagnesium pseudomorph-rich lavas and

display many textural and mineralogical varieties. Despite these

variations, mapping of internal units with in the Formation is
extremely difficult due to lack of outcrop on the heavily farmed
1and. Often fl oat occurrences can be unrepresentat i ve of the

bedrock geology. Lava breccias consist of locally derived

andesite lava clasts (commonly pebble grade) and vary from

monolithic breccias (possibly hyaloclastites), to polymictic

brecc i as with a wi de range in textural and mi nera log ica11 y

distinct andesite lava types. The origin of these breccias is

uncertain but some epiclastic reworking is likely. Both breccia
types are common throughout the andesite sequence.

In the vicinity of the Barite Prospect the Beulah Formation

consists of interbedded andesite lavas and breccias and andesitic

to felsic derived volcaniclastic sediments. This sequence is

dissimilar, and more altered, to those away from the prospect,

and may tentatively correlate with a thin meridonally trending

epiclastic horizon that occurs at the contact between the

greywacke and andesites north of the Minnow River. Alteration at

the Barite Prospect is quite intense and seri cite-carbonate­

limonite-quartz assemblages have been observed. Barite veins
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carrying minor sulphide are common and are generally parallel to
dominant schistosity.

5.3.2 Gog Range Greywacke

The Gog Range Greywacke consists of interbedded micaceous
siltstones and minor micaceous sandstones and granule-pebble
conglomerate. Its stratigraphic relationship to the Beulah
Formation is problematical and was considered by Jennings (1979)
to overlie the Beulah Formation. Other workers, ego Aberfoyle,
suggested it may correlate with the Animal Creek Greywacke and
thus underlie the Beulah Formation which correlates with the Que­
Hellyer Volcanics.

Mapping performed during this study to the north of the Minnow
River has shown that a thin quartz bearing volcaniclastic
sandstone and conglomerate unit separates the greywacke sequence
from the andesite sequence. Structural measurements from the
greywacke near this epiclastic horizon show that the contacts
between the two are conformable and generally steeply bedded. In
the absence of good facing evidence the variable dip direction in
the greywacke is uninformative with regard to stratigraphic
relationship.

South of the Minnow River in the Barite Prospect area the
greywacke sequence is consistently facing to the south. Although
a fault has been inferred at the contact between the greywacke

and andesite, the andesite sequence contains interbedded
volcaniclastic sandstones which may tentatively correlate with

the felsic epiclastic recognised to the north of the Minnow

River.

In the ext reme south of E. L. 15/92 the Gog Range Greywacke
underlies the Minnow Keratophyre .
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Minnow Keratophyre
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5.3.4

The Minnow Keratophyre crops out along the southern edge of the
E. L. where it overl ies the Gog Range Greywacke. The format i on
consists of interbedded quartz-feldspar phyric lavas and
volcaniclastic sandstones and ashy siltstones. The nature of the
contact with the Gog Range Greywacke is unclear but in places is
most likely conformable and locally interbedded.

Cambrian Granites

•

•

Medium grained quartz poor granitoids have been mapped to intrude
the Gog Range Greywacke although they are known regionally to
intrude the Minnow Keratophyre. In handspecimen they consist of
an interlocking aggregate of white to pink feldspar and
ferromagnesium minerals. Quartz rarely exceeds 5-10% modally and
suggests that they are likely to be granodioritic to dioritic in

compos it ion .

5.3.5 Late Cambrian-Early Ordovician Denison Group Correlates

Deni son Group correl ates crop out as a SE trending ridge from
Conglomerate Hill to a gravel pit at DQ521092. Reconnaissance
mapping has indicated a two-fold stratigraphy with a basal
pebble-cobble conglomerate overlain by a white-pink fine to

medium grained quartz sandstone (a possible correlate of the
Moina Sandstone).

The Deni son Group is unconformabl e on andesites of the Beul ah
Formation and the contact is well exposed in a gravel pit at
DQ521092. At this location a 5-10m thick pebble-boulder
conglomerate of mixed Precambrian-Cambrian (dominantly quartz

phyric lava, andesite, siltstone greywacke and maybe granite)

provenance occurs at the base and grades up into dominantly
Precambrian derived siliciclastic conglomerate .
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Permian

Permian pebble-boulder conglomerate (tillite?) crops out in the
Harts Hill - Beulah Plantation area. It is very poorly exposed
with outcrop confined to a few roadside ditches. The
conglomerate consists of abundant, well-rounded Precambrian
quartzite, Ordovician sandstones and conglomerate, Cambrian
andesite, shales and quartz phyric rhyolite clasts set in a fine
grained, orange weathering, silty matrix. These clasts generally
form a lag deposit which can be used to map out the boundaries of

this unit, and as a result boundaries with other units are only
approximate. Marine fossils, mainly fenestella sp, were observed
in a few locations.

Jennings (1979) correlated these rocks with the Basal Beds of the
Permian Sequence.

5.3.7 Jurassic Dolerite

• Med i um to coarse gra i ned Jurass ic dolerite was mapped in the
Beulah Heights area (00495134) where it occurs as a sill-like
body intruding Permian and Cambrian (Beulah Formation) rocks.
Outcrop is very variable and generally better in areas cleared
for farming. Columnar jointing was observed at one location.

Recent mappi ng has modifi ed the previ ous i nterpretat i on of

Jennings et al. (1959) who mapped two discrete bodies of Jurassic
do1erite separated by a belt of andes ite. The interpretat i on
presented here shows that there is only one dol erite body and
that it has a greater distribution that previously thought.

•

5.3.B Tertiary

Three areas of Tertiary Basalt were mapped in the Golden Gate
Road - Beulah Road area in the north of the E.L. In general,
they occur as sub-horizontal to horizontal capping on low, flat­
topped hills. Mapping has shown that they may be underlain by an
unconsolidated(?)jpoorly consolidated scree of siliciclastic
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5.3.9

derived material and minor silcrete (silicified conglomerate).
Such deposits have been interpreted as Tertiary Sediments rather
than Qt as shown on the Sheffield map.

Quaternary

Extensive alluvial deposits were mapped along the Minnow and
Mersey Rivers and their tributaries.

In the Lower Beulah area a possible older-higher level alluvial
deposit was mapped. The alluvial deposits along the Minnow River
have been worked for gold (Thureau 1881).

•

•

5.4 Discussion

Early geological mapping in the Beulah-Sheffield area (Jennings et al.,
1959) recognised three Cambrian sequences, the Beulah Formation, the Gog
Range Greywacke and the Minnow Keratophyre. Subsequent mineral
exploration at Beulah by eRA and Aberfoyle has characterised these rock
types as correlates of the highly prospective Mount Read Volcanics and
the Beulah Formation, a pile of andesitic lavas and associated

volcaniclastics has been shown to be chemically equivalent to the Que­
Hellyer Volcanics, host to massive deposits at Hellyer and Que River.

As mentioned in a previous section, the Cambrian stratigraphy in the
Beulah-Sheffied area is poorly known. Jennings (1979) considers that the
Beulah Formation underlies the Gog Range Greywacke despite contradictory
structural evidence suggesting a reverse relationship being presented on
the Sheffield map. He correlated the Beulah Formation with the Motton

Spillite which overlies the Barrington Chert in the Preston area.
Chemical data presented in Burrett and Martin (1989) (see pages 53 and
157) has established a tholeiitic character for the Motton Spillite

whereas a calc-alkaline signature for the Beulah Formation was reported
by Aberfoyle workers. A regional correlation on this basis is unlikely
and based on limited structural data (eg. Jennings et al., (1959),
Clementson and Flis (1983) and this study) it is more likely that the

Beulah Formation is underlain by the Gog Range Greywacke.
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Jennings (1979) also proposed an alternate possibility that the Beulah
Formation is coeval with the basal units of the Gog Range Greywacke in

certain areas. In the absence of older Cambrian or Precambrian rocks in
the Beulah area this proposal is hard to test but correlation of the

Beulah Formation with some parts of the Gog Range Greywacke may be
1i ke1y .

Mapping by CRA (Clementson and Flis, 19B3) in the Roland area developed
the following stratigraphy:-

1. Nietta Group (youngest) acid volcanics and sediments
2. Beulah Formation

3. Cateena Group (oldest) - interbedded siltstone, sandstones and
tuffs.

The three-fold subdivision can be broadly correlated with the regional
stratigraphy with the Cateena Group equivalent to the Gog Range Greywacke
and the Nietta Group, the Minnow Keratophyre. Their mapping indicates
that the Beulah Formation is overlain by a range of lithologies from the

Nietta Group, whether this is due to an inherent complex internal
stratigraphy within the group, or a possible unconformity between the two

sequences is not clear.

A possible interpretation that explains many of the facies and

stratigraphic relationships in the Roland - Beulah area is given in

figure 2. It should be noted that the andesites at Roland may not be
stratigraphic equivalents of the Beulah andesites as each area may relate
to a separate depocentre, possibly in a graben or half graben structure.

As discussed in the geochemical section an area of more felsic rocks was

detected to the west of Conglomerate Hill. These rocks could represent

a previously unrecognised dacitic-rhyolitic part of the Beulah Formation

or part of the Minnow Keratophyre.

Crawford (in Rand, 1990a) suggests that the mafic granites or diorites

may be feeders for the Beulah andesites and that they may be equivalent

to the Crown Hill andesites. Their position on the diagram is only

speculative. Jennings et al., (1959) reports granitic intrusives within

the Minnow Keratophyre. It is unclear how these bodies relate to the

granites described by Crawford which only intrude the Gog Range

Greywacke. If all the gran i te bod ies are from the one magmat i c event
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then the favoured stratigraphic sequence may be in error. Another
explanation is that all the Cambrian formations are diachronous in nature
and that intrusive relationships may not necessarily be of stratigraphic
importance.

The presence of acid volcanic detritus within the Gog Range Greywacke has
been recognised by previous workers (Burns, 1957 and Rand, 1990a,b).
This may indicate a phase of acid volcanism prior to the deposition of
Minnow Keratophyre or that the Greywacke and Keratophyre may be
contemporaneous.

The stratigraphic position of the Beulah Barite andesite-volcaniclastic
sequence is speculative. Rand (1990a,b) describes in detail the geology
exposed in the western-most adit of the Barite Prospect where the Beulah
Formation (consisting of interbedded andesitic lavas and dacitic­
rhyolitic volcaniclastics) is in contact with the Gog Range Greywacke.
Mi nor andes it ic i ntrus i ve bod ies occur wi th i n the greywacke sequence
close to the andesite contact. The contact was interpreted to be
deconformable and spite of structural evidence (ie. everything dips to
the south), the Beul ah Formation was considered to overl ie the greywacke.

Contrasting deformation and alteration styles recognised across the
Beulah Formation - Gog Range Greywacke contact has been interpreted as
a fault zone by many workers (Jennings et al. (1959), Porter (1973) and
this study). To the north of the inferred fault the Beulah Formation has
intense sericite-quartz alteration which grades in intensity to the south
where the rocks have a pronounced "phyllitic" sheen and minor quartz­
sericite schists occur. South of the fault (called the Clearwater fault
by some workers), the greywacke is only weakly altered and minor small
scale tight folding is observed near the contact. Despite this, the
existence of a major structure separating the two Formations is
conjecturabl e as exami nat i on of CRA dri 11 hal e DD84BB4 dri 11 ed through the
contact failed to reveal any major structural break. The presence of

andesitic dykes in the greywacke sequence close to the inferred fault
position may suggest that if the structure does exist the amount of

vertical movement may not be great.
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Two possible interpretations for the stratigraphy at the Barite Prospect
are presented in figure 2. Interpretation A is that the interbedded
andesitic lavas and rhyolitic-dacitic volcaniclastics occur towards the
top of the Beulah Formation where possible interbedding with the Minnow
Keratophyre occurs. In this case the Gog Range Greywacke to the south
of the Barite Prospect would be faulted against the Beulah Formation.
Interpretat ion B suggests that the Barite Prospect is located in an
interfingered sequence of andesitic lavas, felsic volcaniclastics and
minor greywackes. This requires that the sequence south from the Barite
Prospect is south facing and that the andesite is locally older than the
greywackes. It is hoped that further mapping in the Beulah-Roland areas
will resolve these problems.

In an attempt to further refine the geological interpretation, RGCE
analysed the rock chip and air core samples for a suite of elements with
the aim of geochemically mapping different units within the Beulah
Formation and defining the contact with the Gog Range Greywacke.
Examining drill samples aided interpretation to some extent but
alteration and deep weathering often made rock identification difficult .
It was hoped that analysis of the multielement data using RGCE's GAS
software would resolve some of these problems.

The Gog Range Greywacke is easily defined geochemically. Detrital
chromite in the siltstones and greywackes gives this unit a distinct high
Cr signature. Multielement soil geochemistry could easily define this
contact in future programmes.

Subdividing the Beulah Formation is more difficult due to low sample
density. Of the three lithogeochemical groups defined within the Beulah
Formation the most distinct is an extremely rare earth element (REE)
enriched group. In hand specimen they appear to be weathered, weakly
altered andesites, however, geochemically they are much different. The
most extreme example is sample T40650, logged (suspiciously) as weathered

andesitic lava, which contains 742pp La, 61.4ppm Eu, 8.2ppm Lu and

SO.8ppm Vb. these values are much higher than those reported in other

MRV geochemical studies. Another peculiarity is the Ce concentration.
Normally the Ce:La ratio is about 2:1. In these rocks it is about 1:12
showing a massive Ce depletion highlighted on a chondrite normalised
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plot. Although this group is not obviously related to mineralisation,
further work may prove useful.

A second more subtle subdivision of the Beulah Formation was made based
on higher Th and K levels. This group forms a coherent unit along the
eastern edge of the Beulah Formation just west of Conglomerate Hill.
This litho-geochemical group is interpreted to be dacite. Notably these
rocks have low but anomalous Cu concentration.

Multielement geochemistry overall has proved useful, however, for it to
be more effective a greater sampling density is required which at this
stage of exploration is not feasible.

6. RECOMMENDATIONS

Exploration activities for the next year of tenure are as follows:
acquire 3 sq km south of present E.L. to incorporate remaining Beulah
Formation not presently in 15/92.
undertake a C-horizon soil geochemical survey over Beulah Formation not
tested by Aberfoyle.

undertake a ground magnetics survey over the same area.
reconnaissance map the Beulah Formation that crops out in the Roland
area.
possible deep drilling of targets generated by soil survey and previous
air core drilling.
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GEOCHEH Data Hanage.ent Systel 07 July 93
Project. fASKAHIA PROJECfS

Salple TNortb fEast Date Saaplerlsl Project Grid Higb Sa,!le Hole !rol deptb To deptb Rock spare Rock type Alteration Ore Vein
collected code graded kin number ti eld Iweatberin linerals linerals

106 CI 5,410,827.2 448,205.7 18/02193 SJ 5514 &KG AC BACOO 1 24,00 25.00 25 GNAC
4060, 5,410,820.8 448,250.9 1B/02l93 SJ 5534 AHG AC BAC002 18.00 19,00 19 LA QZ
40603 5,410,814.1 448,298.8 18102/93 BJ 5534 &KG AC BACOO] 14.00 15.00 15 GNAC
40604 5,410,882.2 448,342.2 18102193 BJ 5534 AHG AC BAC004 18,00 21. 00 21 vm
4060\ 5,410,929.4 448,355.] 18102193 BJ 5534 AHG AC m005 20.00 20 vm
40606 5,410,976.8 448,369.0 18/02193 BJ 5534 AHG AC BIC006 2,00 3.00 3 VABR
40601 5,411,027.4 448,382.5 IB/02l93 BJ 5534 AHG AC BACOO) 2.00 3.00 3 LAX!
40608 5,411,074.4 448,393.6 18/02/93 BJ 5534 AHG AC 8AC008 13,00 14.00 14 LAI
40609 5,411,123.4 448,408.9 18/02/93 SJ 55]4 AHG AC BAC009 8.00 9.00 9 LAX
40610 5,411,196.4 448, ]61.1 18/02/93 BJ 5534 AHG AC BICO 10 5.00 6,00 6 LA
40611 5,411,245.4 448,375.2 18/02/93 BJ 5534 AHG AC BACOll 4.00 5.00 5 LA
40612 1,411,293.] 448,389.8 18/02/93 BJ 5534 AHG AC BICO 12 4 VA
4061] 5,410,616.8 448,446.] 18/0219l BJ 5534 AHG AC BAC01] 13 Lm
40614 5,410,626.1 448,]91.1 18/02/9] SJ 5534 AHG AC BAC014 21 VlQ!
40615 5,410,631.0 448,34B.6 18/02193 BJ 5534 AHG AC BAC015 21 Lm EP QZ
40616 5,410,641.7 448,299.4 18/02193 BJ 5534 AHG AC BAC016 23 cm
40617 5,410,641.1 448,248.7 18/02193 BJ 5534 AHG AC BAC01) 12 mc
40618 5,410,504.0 448,329.6 18/02193 SJ 5534 AHG AC BAC018 25 vm
40619 5,410,403.6 448,311.2 18102193 BJ 5534 AHG AC BAC019 18 VI
40620 5,410,303.7 448,306.9 18102193 BJ 5534 AHG AC BAC020 15 m
40621 5,409,709.3 448,234.6 18102193 BJ 5534 &KG AC BACD21 5 SILf
40622 5,409,807.9 448,248.0 18102193 SJ 5534 AHG AC BAC022 6 SILf
40623 5,409,908.4 448,260.0 18102/93 BJ 5534 &KG Ie BAC023 20 Lm
40624 5,409,856.8 448,253.5 18/02193 BJ 5534 AHG AC BAC024 14 SAl
40625 5,409,951.6 448,299.1 18102193 BJ 5534 AHG AC BAC025 18 Lm
40626 5,410,069.7 448,270.0 18/02193 BJ 55]4 AHG AC BAC026 30 Lm
40621 5,410,160.3 448,218.5 18102193 BJ 5534 AHG AC 8AC027 19 LA OP
40628 5,409,583.5 448,462.1 18/02193 BJ 5534 AHG AC 8AC028 21 LA!
40629 5,409,555.5 448,421.2 18102193 SJ 5534 !KG Ie 8AC029 7 Lm
40630 5,409,541.7 448,375.2 18102193 SJ 5534 AHG AC BAC030 15 ElLQ
40631 5,409,544.4 448,323.8 18102193 SJ 5534 AHG AC m031 3 SILf
40632 5,409,549.8 448,272.4 18/02/93 BJ 5534 AHG AC BACOl2 3 SILf
4063] 5,409,558.9 448,619.9 18/02193 BJ 5534 AHG AC BAC03] 12 LA HS
40634 5,409,519.3 448,641.8 18/02193 BJ 55]4 AKG AC BAC034 12 LA
40635 5,409,463.] 448,664.5 IB/02/93 BJ 5534 AHG AC BAC035 B LA
40636 5,409,413.8 448,613.3 18/02193 BJ 5534 AKG AC BAC036 9 LA c.o
40 637 5,409,377.3 44B,646.9 18102193 BJ 5534 ~HG AC BAC037 9 LA 0040638 5,409,642.4 448,616.3 18102193 BJ 5514 AKG AC BAC03B 22 LABP
40639 5,409,746.3 448,632.5 18102193 BJ 5534 AHG AC m039 7 LAKP 0':
40640 1 I BfO m 040641 5,409,561.6 449,047.8 18/02193 BJ 5534 ~HG ~C BAC040 9 LA
40642 5,409,6lB.] 449,056.0 18/02193 SJ 5534 AHG AC BAC041 14 LA8P W
40643 5,409,666.4 449,q65.8 18/02193 BJ 5534 m AC BACm 12 LA!! W
40644 5,409,117.2 449,073.B 18/02193 BJ 5534 AHG AC BAC043 9 LA!!
40645 5,409,166.1 449,081.8 18/02193 SJ 5534 !KG ~C B~C044 9 LA!

Laboratory:
Detection Lilit:

u~ ~"I''''-



• • •
RGC Rlploration Pty Ltd Page: 2

GEOCHRK Data Kaoalelent 5ystel 01 July 93
Project. TA5HAI I PROJRCT5

5alple !Harth IRast Oate 5alple[lsl P[oject Grid High 5S1!le Hole Frol depth 10 depth Rock spare Rock tFpe Alteratioo Ore Veio
collected code graded kio oUBber field Iveatherio linerals linerals

40616 5,409,817.3 449,091.1 18102193 5J 5534 AKG AC BAC045 10 LA!
40m 5,409,B69.4 449,102.1 18102193 5J 5531 AHG AC BAC046 6 LA!
40618 5,409,975.5 449,120.1 18/02/93 5J 5531 m AC BAC04J 6 LIX 8R
40649 5,410,026.9 449,132.7 18102/93 53 5531 AKG AC 81C048 1 Lm
40650 5,410,075.2 449,138.0 18/02/93 53 5534 AHG IC BACOB 4 LA!
40651 5,410,121.9 449,146.9 15102193 53 5534 AKG AC m050 13 LA
40652 5,410,181.4 449,172.3 18102193 53 5531 AKG AC BIC051 11 LA!
40653 5,410,113.2 419,223.5 18/02/93 53 5534 IKG IC BAC052 15 LA HRK5
40654 5,110,181.4 449,262.0 18/02193 53 5534 IKG AC 8AC053 9 LA!
40655 5,110,160.0 419,314.1 18102193 53 5534 AKG AC BAC054 3 LA HEK5
40656 5,410,153.1 419,361.3 18/02193 53 5534 IKG AC m055 6 LA Hm
40651 5,110,114.9 449,409.9 18/02193 53 5534 AKG AC BAC056 14 LAX
406,8 5,110,216.1 419,142.0 18/02193 53 5534 AKG IC BAC057 11 LAX HRH5
40659 5,410,266.6 419,146.1 18/02193 53 5531 AKG AC mo 58 18 LAIF
40860 5,110,318.1 419,152.4 18/02193 53 5534 IKG AC BIC059 15 !!XI
40661 5,410,365.9 449,156.2 18/02193 5J 5531 AKG AC BAC060 21 LAIF
40661 5,110,416.2 419,161.1 18/02193 5J 5534 AKG AC BAml 24 Lm
40663 5,410,119.0 149,200.1 18/02193 53 5534 AKG IC BIC062 12 LII
10664 5,410,168.1 419,201.6 18/02193 5J 5531 AKG AC BAC063 14 Lm
40665 5,410,Bl1.4 419,212.1 18/02/93 53 5534 AKG AC 8AC064 25 LAI QZ
40666 5,110,915.3 449,221.5 18/02193 53 5531 AKG AC 8Am5 12 Lm
40661 5,411,019.0 149,234.1 lB/02/93 5J 5534 AKG IC 81C066 11 Lm
4066B 5,411,115.B 149,247.0 lB/02/93 53 5531 AKG AC BAm7 9 LABR
40669 5,411,165.7 149,252.5 lB/02/93 53 5534 AKG AC BIC068 12 LA?
40610 5,411,211.5 149,260.3 18/02/93 53 5534 AKG AC BAC069 18 LABR
40611 5,411,251.5 419,261.2 18102193 53 5534 AKG IC mo 70 30 Lm
40612 5,411,231.5 448,841.3 18/02/93 53 5534 IHG IC BIC071 18 LAX
40613 5,411,131.1 418,823.6 18/02/93 5J 5534 AKG IC 81C012 23 LAI
40614 5,411,032.8 448,810.9 18/02/93 53 5534 IKG AC mD73 12 LA
40615 5,410,932.2 448,195.2 18102/93 53 5534 AKG IC 81CO 74 13 LAI
40616 5,410,8B3.9 418,189.2 18102193 53 5531 IKG IC BIC075 9 Lm
40617 5,410,834.9 448,182.0 18102193 53 5534 AKG IC BIC076 8 LAX
40618 5,410,181.4 448,174.5 18/02193 53 5531 AKG IC BAC077 12 Lm
40679 5,410,731. 1 118,170.0 18102/93 53 5534 AKG IC BIC018 18 LA8R KRK5
40680 I I 510 510
40681 5,410,682.1 418,162.7 18102193 53 5534 AKG AC 8IC019 17 Lm '.C40682 5,11O,5B3.7 448,150.9 18102193 53 5534 AKG AC BIC080 21 LAXI 8&K5
40633 5,110,533.4 418,139.2 18102193 53 5534 AKG IC 81COBI 18 LA! 00
40684 5,410,136,3 448,124. 3 18/02193 53 5534 AKG AC BAC082 13 LfL 0"<
40685 5,410,381.3 448,116.1 18/02193 5J 5531 AKG AC 81C083 12 LA? 040686 5,410,338.8 448,109.6 18/0l/93 53 5534 AKG AC BAC084 1 LA?
40681 5,410,289.8 448,102.1 lBI02/93 53 5534 AKG IC 81C085 6 LA W
40688 5,110,236.2 448,b9U 18/02193 53 5534 AKG AC BAC086 3 LA ...,.
106B9 5,110,189.7 148,686.5 18/0219'3 53 5534 IKG AC BICOBl 9 LAX
40690 5,410,000.0 418,661.8 18102193 53 5531 AKG AC RAC088 15 LAX

Laboratorr
Detection Lili ,

Il~t h 1\ ~.
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GIOCK!K Data Kanaqelent Systea 01 July 93
Project, IASKARIA PROJICIS

5alple INortb llast Date 5alplerlsl Project Grid Niqb 5am!le Hole Frol depth 10 deptb Rock spare Rock type Alteration Ore Vein
collected code qraded kIn nunber field I,eatberin Ilnerals linerals

10691 5,109,946.4 148,656,5 IB/02/93 5J 5531 AKG AC BAC089 6 LAI
10692 5,109,B90,3 148,61B,1 IB/02l93 5J 5531 AKG AC BAC090 12 LAI
10693 5,109,B31.6 118,643.2 18/02193 5J 5534 AKG AC BAC091 II LA
10691 5,108,910,2 449,614.0 18/02/93 5J 5531 AKG AC BACOn 4 LA
10695 5,408,920.9 149,619.5 IB/02193 5J 5531 AKG AC BAC093 24 LA
10696 5,40B,B61.1 449,6B5.8 18/02/93 SJ 5534 AKG AC BAC094 1 LAI
40 697 5,40B,810,8 449,67B,7 18/02/93 SJ 5531 AKG AC BAC095 II SILl
4069B 5,40B,163.1 449,671.4 IB/02/93 5J 5534 AKG AC BAC036 3 VO
40699 5,40B,701.9 449,681.1 18/02/93 5J 5534 AKG AC BAC091 12 mc
10iOO 5,IOB,663.4 449,707.5 18/02193 SJ 5534 AKG AC BAC098 5 SILl
10iOl 5,109,034.5 450,181.3 22/02193 5J 5534 AKG AC BAC099 2.00 3. 00 3 LA
40702 5,408,995.2 450,220.1 22/02193 5J 5534 AKG AC BACIOO 3.00 3 LA HIK5
IOi03 5,IOB,902.4 450,281.8 22/02193 5J 5534 AKG AC 8ACIOI 21 LABR
IDiOI 5,108,810.9 450,366.9 22/02193 5J 5534 AKG AC BACI02 14 Lm
IOi05 5,108,819.6 450,451.5 22/02193 5J 5534 AKG AC BAW 3 18 LAI
loll0 6 5,IOB,763,2 450,530.2 22102193 5J 5534 AKG AC BAW4 30 LAI KIK5
10 iO 1 5,108,112.B 450,626.9 22/02193 5J 5534 AKG AC BAW 5 12 LAI
10;08 5,108,696,7 450,632.1 22/02193 5J 5534 AKG AC BACI06 3 LA
10709 5,408,852,9 150,278.3 22/02193 5J 5534 AKG AC BACI07 II LA
10710 5,408,806.2 450,263.3 22/02193 5J 5531 AKG AC BACl08 2 SILl
10711 5,108,762, I 450,2B8.8 22/02193 SJ 5534 AKG AC BAC 109 10 LA HR QZ
10712 5,108,721.9 450,316.2 22/02193 SJ 5531 AKG AC BAtIIO 19 LAI!
1071l 5,408,668.3 450,312.0 22/02193 5J 5534 AHG AC BACllI 6 mc
10714 5,408,340.4 450,918.5 22/02/93 SJ 5531 m AC BACI12 6 mc
10115 5,108,438.0 150,912.3 22/02/93 5J 5531 AHG AC BACll 3 3 SILl
10116 5,108,530.5 150,910.9 22/02/93 5J 5534 AKG AC BAtl14 5 LA SI
10717 5,108,526.6 150,860.6 22/02193 5J 5534 AKG AC BAC 115 4 Gm
1011B 5,108,523.6 150,810.6 22/02/93 5J 5534 AKG AC BACI16 6 mc
10719 5,408,521.9 450,162.9 22/02/93 5J 5531 AKG AC BACII] 2 LA 51
40120 I I 5lD 5lD
10121 5,108,517.3 450,111.6 22/02/93 5J 5531 AKG AC BAC118 3 SILl
10122 5,408,511.4 450,661.3 22/02193 5J 5534 AKG AC BACI19 3 SILl
40723 5,408,498.6 450,609.8 22/02/93 5J 5531 AKG AC BACI20 3 SILl
10724 5,108,549.1 450,602.3 22102193 5J 5534 AKG AC BACI21 4 SILl 51 /I
10125 5,108,486.6 150,562.9 22/02193 5J 5531 AKG AC BAC122 12 SILl
40126 5,409,561. 4 449, SOU 23102193 5J 5531 AKG AC BAW3 20 LA
10721 5,409,603.2 449,473.2 23/02193 5J 5534 AKG AC BAC124 23 LAI !P C'
40128 5,409,626.6 449,434.6 23/02/93 5J 5534 AKG AC BACUS 30 LA IP gz 0040729 5,409,642,8 449,3B9.1 23/02193 5J 5531 AKG AC BACI26 21 LAI HIK5
40710 5,409,662.5 449,312.7 23/02193 SJ 5531 AKG AC BAC121 24 LA IPBBK5 0";
4G7J1 5,409,681.3 449,295.5 23/02/93 5J 5534 AKG AC 8ACm 29 LAII 040712 5,409,552.5 449,t64 .3 23/02/93 5J 5534 AKG AC BACI29 9 LA

W40733 5,409,600,1 449, 69.0 23/02193 5J 5534 AKG AC 8ACllO 5 LAII HB
40714 5,109,650.2 449,812.1 23102193 SJ 5531 AKG AC BACllI 3 LA HI ~~

4Gll5 5,409,10B,5 449,189,1 23/02/93 5J 5534 AKG AC BACll2 2 L~

Laboratory,
Detection Lilit,

lht~~~.
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GEOCHEH Data Kaoage,ent Syste. 07 July 93
Project, !ASKAYIA PROJIC!S

Salple Ag n pp. Is n PP' Au 0 ppb Ba 0 ppm Br 0 ppm Ce n ppl Co 0 ppa Cr_o ppn Cs 0 ppa Cu PPI lu 0 ppm F~ n " Hf 0 ppm Ir 0 ppb K n I La 0 ppm
BErQUI mQDI BlrQDI BErm BErQUI BErQUE BmUE BECQDE BErQD! INALAB BErQDE BlrQDE BlrQUI BECQUE BrCQU! BErQUE
INIA INA! INA! INAA INAA INAA ml INAI IN!! GA140 IN!! mm 1m IN!! INAAJO INAI

EL3 -5.900 5.m -4,100 870.000 1. 160 56. 140 20.580 ]],300 12.290 45.000 1.160 4. 940 ]. J80 -11.300 2.200 21.470
" 1 ~ '" -1.900 lU60 -4.100 1051.000 -0.650 67.080 11.010 4,800 11,000 66.000 1.990 B. 5]0 ].400 -9.300 l. 190 ~ L ~1 Q'I'. r j'l

i: i ;, J -5.500 7. 9JO -4.800 582.100 o.8]0 89.830 55.100 17.200 11.010 30,000 3. 180 7,940 3, HO -10.500 3. 530 6l.B00
4C7~-f -5.800 9. 1]0 -4.900 16]1.300 1. 420 89.580 66,590 10,700 9. 600 125.000 2,870 8.270 ]. J90 11.700 2. 100 51.150
4C 73 i -9.200 4, 140 -12,600 762.500 1.740 79.680 45.670 134.900 17.350 115,000 18. 170 8, 970 3, 120 -19.800 1.310 29O,490
iO ns -5.300 2.770 -4.900 446.400 1.520 116.670 26,350 82,600 13.730 14.000 2, 940 5.900 4. 540 -10,600 2. 710 n.130
~'JI;S -6. 100 5. JJO -3,800 1187. 700 1. 480 97.450 15.730 55,600 16. 930 15,000 1.910 5, 170 4. 910 -10.900 3.810 52.6,0
4n40 -6.]00 6.070 -1.200 712.200 4.0 10 61.130 50.020 11.800 9.940 14.000 o. 910 5. 160 4.030 -12.000 1.560 37.690
mil -7.800 U50 -5.900 1061.100 1.580 158,300 42.930 126,800 15,250 110.000 2, 100 B, 140 5.160 -13.100 2.350 81.600
4m2 -8,500 7. 230 -5.000 1950.900 1.510 143.900 20.080 113.100 7.050 260.000 2.440 5. 110 6. 170 -14.200 5.310 79.240
~1}7~2 -8.500 8.040 -6.500 2202.100 3.040 173.550 28.960 147,800 8.420 240.000 2, 910 6. 190 7. 250 20,900 5. 590 9J.4EO
F'1,l1 -7.400 10. J20 -4,500 1922.100 1.7 50 153.600 36.900 18UOO 11.300 ]4.000 2.850 6.000 5. 210 -12.800 1.0 2C 19,190·.. ,~i

40m -8,000 15.530 -6.]00 1840.900 2.850 165.580 21.090 59,000 15.120 181.000 3, 1]0 7. 540 1.250 -14.100 6.250 92.820
40ll; -8.700 12.900 -6.]00 1121.900 1. 710 134.540 28.970 190.000 2. 900 30.000 2.690 6.910 6.080 -14.400 4.340 76.180
4074 ; -6,000 8.490 -4.600 1064.]00 1.0 60 79.400 31. 640 17].200 23.050 ]0.000 1.5]0 6.770 3.660 -10.500 4.980 41.100
40118 -5.900 6.860 10.200 619.600 3, 600 117.050 14. 150 125.700 1.J00 2].000 2.430 5.460 ]. 530 -10.100 2, 120 61.710
407;9 -8.900 8.110 -5.]00 1171.200 2.910 159.5JO 21,980 205.800 1.110 98.000 2.6]0 6.400 6.460 -15.000 4.660 81.840
jO 150 -5.600 6.120 -L400 315.500 0,870 4].620 ]5.2l0 11.400 10.010 225.000 1. 410 6.200 3.300 -9.]00 O. 600 28,650
40151 -6.400 9.310 -].900 492.500 1.290 5].210 14.260 35.300 16.310 10.000 1.210 5.530 ].120 -10.900 1. 1]0 28. 1eo
40152 -11.600 5.910 -15.400 1258.300 -2.180 45.1]0 1097.190 43.100 26.110 110.000 1. 110 4.080 -2.420 -31.100 ]. 580 31.100
j:) 15 J -6.500 5. ]60 -5.000 1091. 100 -0,810 65.540 29.240 54.400 22.800 ]1.000 3.410 5.320 l. 100 -11.200 1.680 ]9.)00
40154 -4.900 30,200 354.200 14]1.800 -0.650 105.010 49. 110 9.400 2. 160 12100.000 2.120 7.150 6. 1]0 -9.400 2, 360 59,490

Laboratory, BICQUI ·BICOUI
Detectlon Lilit: 5.000 2.000

Ketbod,
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1.000
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5.000
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BlCQUI
0.0 50

BICQUI
1.000
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0.000

moui
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-------------------------_...._-_._-_.
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GEOCNEH Data HaOajenent Slstel 01 July 9J
Project, TASHAR A PROJE T5

S:nple Lu n PPI Ho 0 ppm Pb ppl Rb 0 ppm Sb a ppl Sc a ppm Sa 0 ppm Sa a ppa Sa 0 ppa Ta a ppa Tb 0 ppa U 0 ppa Wa ppm Yb a PPI
EECQUE EECQUE ANALAB BECQUE BECQUE BECQUE BECQUE BECQUE BECQUE BECQUE BECQUE BrCQUE BrCQUE BECQUE
INAA INAA GAllO INAA INAA INAA INAA INAA INAA INH INAA INAA] INAA3 INAA

;c 601 O. SOD -4. ,00 i. 000 68.100 -0.260 23.750 -3.800 9.630 -355.600 0.830 9. 380 -1.500 -2.030 3. 720
~O6~'2 O. 590 -5.100 790.000 lUOO 2.0 60 10. 500 -2. 700 7.220 -250.500 0.840 13. J20 2.730 -1.640 3.880
H! EG 3 O. 540 -1.000 350.000 12.800 U50 29.090 -3.600 J.670 358.000 0.650 8.520 2.650 -2.540 3.850
H60, 0.290 -4.200 6.000 123.100 O. 560 10.140 -1.000 5.550 -389.100 -0.530 3.m -1.570 -2.390 2.310
40 t 05 0.100 -4.100 1090.000 92.200 I. 290 29.280 -4.200 5.670 -401.100 -0.810 7. 120 -1.690 -2.320 2.980
H625 0.93Q -5.600 1000.000 219.500 2.660 33.700 -5.200 28.780 -412.600 -0.940 8.900 -2.070 -2.650 6.310
H607 O. 520 -5.500 125.000 35.700 2. 780 43.650 -5.300 10.810 -508.500 2.840 10.3JO -2.140 341.920 3.550
4mB 1.360 -1.000 350.000 220.200 1.410 8.860 -3. 300 14.240 -301.800 1.J20 13. 2JO -1.360 -1.590 8.690
H6:J~ O. J70 -7.200 12.000 123.300 I. 720 1.300 -3.900 9.960 442.700 1.210 12. 190 -1.590 -2.280 5. 300
40610 1.190 -1.300 15.000 230.700 3.520 1.250 -3.600 13.990 -330.100 -0.670 11.160 -1.190 -1.710 8.530
40611 I. 700 -1.700 71.000 248.700 2. 130 7.320 -1.000 20.250 -356.700 1.340 11.920 -1.650 -2.280 11.500
10 612 0.180 -3.700 12.000 311.400 1.190 1.360 -3.000 5.330 -273.800 I. 150 11. 470 -I. 240 -1.510 3.150
40613 0.400 -4.200 -i.OOO 41.500 1.5JO 17.650 -3.800 5.090 -353.300 1.490 ;. HO -1.560 -2.090 2.160
48614 0.470 -1.000 20.000 170.400 1.5JO 26.550 -3.500 6.320 378.100 0.930 9. 940 -I.m -1.150 3.220
mil O. 380 -1.100 35.000 J3.900 I. 100 27.960 -3.900 5.m -371.800 1.550 9.210 -1.630 145.470 2.900
40616 0.480 -UOO 145.000 62.200 0.680 37.190 -1.100 8. 180 -421.800 1. 920 \. 370 -La 30 -2.110 3.460
10611 0.680 -6.200 5.000 2\0.400 0.600 20.370 -3.600 11.910 -332.200 1.130 13.920 -1.500 -2.060 1.350
40613 0.330 -3.700 115.000 62.300 1.520 16.510 -3.300 5.110 -313.300 a.900 7.860 -1.3 70 -1.9 50 2.400
10611 0.620 -1.600 160.000 121.000 0.300 32.310 -4.100 11.130 -391.300 1.000 8. 520 -1.720 -2.580 1.510
40620 0.600 -4.200 235.000 173.100 1.170 30. 05Q -3.700 U30 -356.900 O. 670 8.790 -1.560 -2.400 1.370
10621 0.520 -8.000 22.000 177.000 0.990 23.170 -J.200 i.330 -309.000 1.220 15.160 1.350 -2. 110 3.610
40622 0.160 -6. 100 11.000 195.300 0.930 22.120 -3.900 15.000 -li8.600 -0,680 14.530 -1.660 -2.290 5.200
40623 0.410 -LIDO 105.000 79,000 0.380 13.190 -3.800 U80 -351.900 o.930 10.300 2. 160 -2.310 3.200
40621 0, 160 -1.300 -5.000 71.400 0.340 19,170 -3.100 6.900 -323.600 I. 090 lLaIO -1.160 -2. 130 2.960
40625 0.350 -1.300 10.0 a0 38.000 1.030 27.810 -3.800 4. 150 -372.100 1.770 7. 390 -1.640 -2.510 2.790
40626 0,710 -1.800 -5.000 193.000 0.190 15.530 -3.500 11.650 -316.500 I. 790 20.360 2.580 -2.040 1.860
40627 0.180 -9.900 151.000 19.400 1.200 30.480 -9.000 U10 -838.100 1.330 4.550 -4.030 5499.530 2.390
40628 0.190 -1.600 -5.000 133.400 I.JlQ 23.940 -LIDO 1.990 -384. 700 1. l60 11.150 -1.750 -2.620 3. 360
406,9 0.\00 6.900 17.000 62.600 0.110 27.110 -1.300 9.310 -406.000 1.460 12. J20 -La90 61.650 3.150
10630 0.160 -4.500 20.000 128.000 O. 650 17.530 -3.700 17.030 -331. JOO I. 06 0 11. 770 -1.600 -2.220 5.210
10631 0.350 -3.700 56.000 179.500 0, J90 23.710 -3.000 3. 730 -291.200 1.470 16. 560 1.J70 1.300 2.510
40632 1.180 -6.400 9.000 61.900 -0.240 53.770 -5.600 21. 7iO -527.300 LaOO 1.620 -2.150 -3.840 8.460
10 633 0.420 -1.000 9.000 257.500 3.890 13.260 -3.200 9. 200 -291.200 1.520 11.200 I. 710 8.360 2. J6Q
10634 0.930 -4.200 -5.000 211.100 LaOO 13. 190 -3.100 16.880 -315.100 1.460 11.130 -1.410 -I. 9JO 6. 320
10635 0.490 -3.500 -5.000 237.000 2.170 11.660 -3.300 1.310 -306.100 1.110 9.840 -1.120 9. 670 2.620
10636 O. 560 -3.700 8.000 241.600 2.150 13.150 -3.400 9.840 -321.000 I. 89 0 10.630 I. 940 -1.380 3. lJO
10637 1.250 -3.800 -5.000 259.800 1.700 13.000 -3.500 1U30 -323.800 I. 720 10.190 -1.180 4.520 7. 640 e.o
40 638 O. 500 -3.900 8.000 102.500 3.180 19.510 -3.900 6. 140 -380.100 1.350 7.JlQ La30 -1.120 2.970 00
40639 0,630 -1.300 36.000 178.400 0.850 33.590 -1.300 7.960 -427.300 I. 720 6.010 -1.180 -1.110 1.170

.~10640 -0.080 18.300 166000.000 -2LaOO 11S.680 1.030 -12.300 o.6S0 -1251.900 -1.130 2.730 -5.470 23. 080 -0.380
40641 O. 320 -4.100 197.000 272 .400 5,m 32.950 -LIDO 3.770 -42LaOO I. 110 1.800 -1.100 -I. m 2.120 0
40612 0.550 -LiOO 83.000 65.600 I. 070 28.150 -1.300 5.850 -424.100 -0.900 3.640 -1.460 1.350 3.880 ~40 643 0,130 -3.900 58.000 119.400 0,55Q 22.600 -3.900 1.680 -393.900 0.970 I. 730 -1.360 -1.510 2.930
40611 1.360 -1.600 J5.000 208.200 4.510 19.290 -4.100 15.000 -427.900 -0.920 5.150 -1.5 20 '-1.620 8. 950 0

Laboratory, BECQUE mQUE AlALAS BECQUE SEcgUE mgoE 8ECQUE BECQOE mQUE 8ECQUE BECQUE mQUE mQUE mguE
Detectioa Lilit, 0.200 5.000 5.000 0.000 0.200 5.000 5.000 0.200 500.00 I. 000 0.500 2.000 2.000 0.500

Katbod,
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GEOCHEM Oata Macalelect Slstel 01 July 93
Prcject: TASKAl APROJE TS

5alpl, Lu c pi Ko C ~PI Pb n' Rb c ~PI Sb C ~PI Sc C ~PI Se c ~pm Sm c ~pm Sc c pm Ta ,n ~pm Tb n ~pm Un W wnw Yb n pi
BErQU BErQU kNA B BErQU BErQU BErQU BErQU BErQU BErQU mQU BErQU B~CQ B~CQ BKrQU
IHAA IHAA GAllO IHAA IHAA lHAA IHAA IlAA INAA IHAA lHAA lHAA3 lam lHAA

tGS~ S 0.660 -UOO 8.000 203.600 1. 390 26.680 -1.400 5.110 -1340900 2. 350 1.610 -1.510 -1. 750 UBO
ICoE 0.610 -1,200 197,000 116.500 7.330 33.290 -UOO 5, 7BO -121,200 1.390 1.110 1.610 190.310 3.180
"6 ~ ; 0.330 -1.100 53.000 200,900 5.130 11.080 -UOO 1.050 -432.100 -0.610 2. no -1.180 -1.880 2.300
ID618 0.100 -UOO 800,000 55.800 3.m 21.100 -1.100 6,820 -463,600 1.990 1.190 -1. 650 11.610 1.530
4Q649 1.310 -6,600 36.000 95,100 6.110 30.300 -5.100 21.m -515.600 2,18U 2.610 -2.110 -3.130 £.350
~06S0 B. 170 -11.100 36,000 55.100 2. 160 J9.210 -12.000 203.500 -1117.100 6, 160 l.B90 -5,500 -1,120 50.810
lO651 0.610 -5.100 1.000 3B,000 0.880 35.250 -6. 100 7.060 -598. lOG 2.220 3.610 -1.150 -2.500 3.9JO
Ie 652 0.110 -UOO 9,000 96.200 1.510 29.l10 -1.800 1.190 -113.600 2.J 20 1.080 -1.690 -2,m 3.200
40651 0.450 -1.100 39.000 178.600 1. 990 35.29D -4.600 4.m -m.ooo -0.930 3.390 -1.610 -2.030 3. J10
10651 1.020 -5.500 6,000 12.500 1.350 11. 110 -5.600 8,540 -551.800 -1.210 1.520 -2,000 -2.450 6.110
40; 15 0.460 -3,300 13.000 319.900 8.210 23.610 -3.000 3.130 -307. 100 1. 020 8. 310 1.190 -1. J90 2.7JO
40656 0.510 -1.300 21. 000 262,900 5.310 21.230 -uoo 12, 580 -398,800 1.190 8.100 -1.5 30 5.7 50 3.120
10 £57 0.800 -1.600 9.000 301.100 3. 560 30.490 -UOO 11.110 -~21.600 o.150 8.910 -1.550 -l.B60 5.100
40658 0.550 -1.100 26.000 263.200 8.130 3l.100 -3.900 5,630 -m,200 1.000 5.500 -1. 110 -2,260 3.580
40659 0.500 -4.100 -5.000 61.500 0.450 32.310 -1.800 5. 150 -m.900 1. 330 5.610 -1.150 -2.200 3.220
40660 0.500 -3.900 -5.000 201.100 1. 110 30.180 -3.100 5.880 -376.8UO -0.580 5.040 -!.l60 -1.810 3.510
40661 0.600 -4.200 57.000 184.200 1. 280 20.110 -3.900 7.230 -383.200 1.910 10.900 2.050 -1.120 3.910
40662 0.610 -1.100 -5.000 253.600 1. 210 22.300 -3.800 7.150 -370.800 l.I90 10.630 -1.100 -2. 120 4.200
10663 U20 -9.100 6.000 106.100 -0.390 31.010 -8.000 98.790 -m.600 2.690 11.150 -3.600 -4. 790 30.3JO
40661 3.810 -12.100 10.000 113.600 -0,400 30.140 -10.100 131.650 -906.100 1.980 10.130 -I. 510 -U50 23.430
10661 0.180 -1.100 19.000 111.600 2.310 28,520 -3,800 6. 730 -312.700 1.190 6, 160 -1. J90 -1.820 3, 200
10666 2.540 -1.100 10.000 51.500 0.610 36.250 -6.500 11.340 -612.400 3. 190 9.390 -2.100 -2.150 1Ul0
10661 0, 570 -5.100 6.000 81.300 0.610 31.170 -1.900 U30 -181,700 1. 540 8,020 -1. 830 -2,360 4.280
40668 0, J90 -3.800 -5.000 221.100 5.510 32,100 -3.500 3.950 -359.200 O. 500 1.160 -1. 330 -1.880 2.720
10669 0.110 -3.800 16.000 230.600 6.120 26.350 -3.300 3,250 -333.800 0, 760 8.810 -1.260 -2.180 3. 120
10610 1.120 -6.400 110.000 389.500 4.330 21,290 -5.800 31.160 -510,300 1.800 8,990 -2,200 -2.190 10.580
10611 0.510 -1.100 18.000 93.800 -0.300 28.120 -4.100 6.160 -432.200 1.240 8.090 2.310 -2.150 3.560
40612 3.130 -8.300 11.000 207.100 -0.160 21.900 -9.000 54,720 -612.800 1,680 11.310 -2.150 -1.910 19.180
10613 1.650 -8.500 13,000 13.700 0.120 22.360 -1.500 21.160 -714.800 1. 350 9.160 -3.110 2571.990 10.690
10m 0.600 -3.900 -5,000 296.100 1.150 23.150 -3.100 1.800 -Jl1.600 1. 010 10.010 -1.190 -1. 190 1.160
10615 2.020 -6,100 201.000 111.200 3.100 30.510 -5.100 11.600 -563.000 2.0 10 5.300 -2.180 -2.130 12,960
40616 9.350 -11.900 31.000 -31.300 -0.520 29.050 -10.100 148.150 -995.700 3.610 1.740 -U30 -6.280 58.470
406J1 10.310 -11.000 -5.000 180.700 -0.120 28.330 -8.800 12.230 -813.500 2.240 1.060 -3. 930 -5.090 62.200
10618 0.660 -UOO -5.000 160,900 -0.310 12.530 -4.600 5.520 -461.600 1. 810 3.330 -1. 110 -2.590 1.100
40679 0.3JO -UOO 26.000 116.600 o.500 29.310 -UOO 4.110 -46 4.100 2. 150 3. 210 -1. 800 -2.180 1.540
40680 0.120 -8,100 460.000 88.100 3. 200 10.300 16.800 12. 120 -615.300 3.550 2l.160 5.380 7.510 2.130
40681 0.100 -4.100 6.000 13UOO -0.280 20,180 -1.000 1.620 -m .100 1. 180 I, 160 -1.560 -2,010 U80

~10682 0.330 -3.100 22.000 210.300 3, 900 26.630 -3.500 4.080 -356.200 0.650 2,630 -1. 350 -1.990 2.140
10683 O. 510 -1.500 250.000 129.200 4.110 32,720 -1.200 6.800 -419,900 1.180 3. 280 -1.610 -2.420 3.910 00
10631 0.990 -1.500 58.000 13.200 1.8 70 28.460 -3.800 10.600 -379.300 a.610 2.830 -1.190 -1.220 1. 330 cr.40685 1.0 20 -1.100 23.000 -9.700 -0.190 30.160 -3.600 9.080 -362.400 0.5 70 3.100 -1.120 -2.110 1.190
10686 0,980 -1.000 11.000 10.400 0.500 26.560 -3,600 5, 520 -351,500 -0.510 2.050 -1.100 -2. 140 6.580 0
40687 0.780 -4.500 6.000 113.300 -0.200 20.070 -4.JOO 6.330 -401.600 -0.920 4. 690 -1.610 -2.230 5.010 ...
10688 0,650 -I.JOO ,5.000 118.000 6.130 39.020 -4.300 6.820 -433.100 0.140 3.180 -1.100 ' -2.600 U20 .....

Laboratory: 8ECQUE BKCQUE ANALAB BKCQUE BECQUE BECQUE BKCQUE BECQUE mQuE BKCQUE BKCQUE BECQUE BECQUE BECQUK
D~tection Lillt: 0.200 5.000 5.000 0.000 0.200 5.000 5.000 0.200 500.00 1.000 0.500 2.000 2.000 0.500

Ketbod:
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G~OCHEK Data Kanaleleot Sestel 01 JUll 9J
Project, 11SHAR A PROII IS

5~raplo: Lu 0 !pI Ko 0 !PI Fb nm Rb n lpm Sb 0 lPI Sc 0 lpm Se 0 lpm Sm 0 lpm So 0 lpm la 0 !PI lb n lpm U 0 !!m W0 Hm Yb 0 !pm
PEcQU BEcOU m B BEcOU mou BEcOU BEcOU BEcOU BEcOU mQu BEcOU BreQ B~CO BEcOU
IHAA IRAA GAllO INAA IRAA INAA IRAA lIlAA INAA IRAA IHAA INAA3 INAAJ INH

~ oJ 733 0,360 -4.000 13.000 119.800 o.a60 IJ,950 -4.100 5,160 -388.100 1.590 7. 41 0 -1. 410 6.9 50 1.550
4Dn~ 0,520 -J,500 10.000 19J.300 1.480 10.190 -J.400 9. J70 -319.800 0.710 7.340 1. 970 -l.640 J. 500
40735 0.480 -J.900 11.000 126.100 1.110 21,160 -J,900 11.450 -J58,900 1.110 1,270 -1.380 -1.810 J, J60
4073£ 0,730 -4.000 13.000 101.800 0.690 11.680 -4.000 1J. 150 -311.500 1. 10 a 1.380 -1. 410 -l.610 5.100
4n1 : i 1.0 30 -8.600 -5.000 99.100 I.HD 41,J30 -1.800 80,660 nuoo 1.810 15,J30 -J.J 50 -4.180 IJ,580·.1 ... ,

lO7~& 0,670 -4. 100 6.000 16l.600 0.8l0 13. 850 -J.900 14. 130 -361.100 0.970 11.830 -1.410 -1.540 4.JOO
4073S Q.4 50 -J.900 16.000 143.700 0.190 21,890 -J.800 8,220 -371.200 -0.740 13, 320 1. 700 -1.800 1, 910
40; 40 Q.4 20 -4.200 18.000 78.500 1. 100 16. 780 -4.300 5.080 -410.000 1.310 9.410 2,640 314.140 1.410
10741 0, 390 -4.900 30.000 177.600 1.190 J2.610 -4.100 15,610 -445.600 1.3 10 14,140 3. 190 -1.2 50 1. J90
40741 0,290 -5.JOO 10.000 264.500 G,530 16.890 -5.200 IJ.450 -481.800 2.520 16,650 3.560 J.580 1.040
4m3 0, 360 -5.700 255.000 3040900 0.810 18,190 -5.400 15,500 -501,500 1.310 34,000 7.2 70 4.960 1, 560
4QHl O. l30 -4.900 11.000 275.100 1,050 11.610 -4.600 1J. 180 -136.100 0.990 27.550 l.480 -1.140 1. 110
4OH; 0.340 -5.500 19.000 JI4.300 0.860 18.400 -5,300 15,m -138.200 1.660 J6,890 J. 130 -1.250 1. J90
HH6 O. l30 -5.400 16.000 114.900 0,570 19.460 -5.200 11.400 -493.JOO U30 11.l10 5.J80 -1.000 1.080
40J 4J 0, JlO -J.900 50.000 J91.100 1.210 14,410 -J,600 7.480 -301.600 -0.630 IJ,m -1.310 -1.850 1. JOO
40 J4 8 0, 230 -4.100 10.000 99.JOO 1, 160 19.950 -J.800 10. 190 -36l.100 1.390 18.120 4.520 11.110 1. 6JO
~DH9 0, 310 -5.100 17.000 124.600 0.150 11.190 -5.400 14.100 -511.800 -1.140 11,940 3. 240 -1.090 2.100
~O J50 0.430 -3.500 110.000 38.900 0,950 19. 6JO -3.300 5. 160 -318.10C -0.650 1.300 2.J 10 -1.380 1. 590
407,1 0, 380 -3.900 28.000 60.500 1. J40 16.910 -3.800 5,l10 -369,700 2.610 7. 490 -1.360 -1.540 1.550
4075 : 0, 660 -13.300 11.000 16Q.400 1.880 Jl.580 -13,300 5,630 -1221,100 J. 110 1.600 -5.440 9313.110 3,810
10m 1.0 30 -4.100 13.000 167.500 0.950 15.100 -3.900 13,140 -385,100 1. 120 7.630 1.0 10 -1. 100 1.010
~O154 0.550 6J.l00 14.000 83.500 1.400 9. 160 14,100 1.830 -311,100 0.980 14,000 8. 170 11.080 J.550

Laboratory: 8RCOUE8RCOUE
OetE,:tlon LlIit, 0.200 5.000

Hetbod,

ANALA8
5.000

8RCOUE
0.000

8RCOUE
0.100

8RCOUE
5.000

8RCOUE
5.000

8RCOUE
0.100

8RCOU8
500,00

8RCOUE
1. 000

8RCOUE
0.500

8RCOUE
1.000

BECQUE
2.000

BECOUE
O. 500
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986044



• • •
RCC Explaratian Pty Ltd p'r' IGEOCKEH Data H,n'le.ent Syste. 29 ~Iy 9l

Projeet, I~SK~R A PROJECIS

Jalple lRorth lEast Date Salplerlsl Prajeet Grid Kilh S,m!le Roe' sp,r, Poc, type Altetltion Ore Vein
collected ~ode 1raded kin ti,ld Iwe,tberln liner,ls .inetal!

22166 1,408,625.0 410,600.0 I it HiH
22161 5,410,440.0 410,440.0 I RC LAH BLWI
2216B 1,410,B60.0 449,960.0 I RC L!V!
21169 5,410,160.0 441,911.0 I RC GRDR
11710 1,411,960.0 44B,m.0 I RC VLCC mE
11711 1,411,080.0 448,690.0 / RC LAH
17146 1,410,440.0 450,440.0 I RC VLCC KE
11111 I / RC
1490\ \ ,110 ,001.4 449,981.\ 19/01/91 KJV 5III ~KC RC Lhil HEHS
34902 5,410,lB1.1 450,099.1 19/01/91 HJV 5III !KG RC LlFK HE
34901 5,411,B0l.J 450,118.1 19101/91 HJV 5511 ~HC P.C Lhil Pi
34904 5,1I1,B56.1 450,331.1 19/01/93 KJV 5511 !KG RC VAIC KE
14905 5,411,131.5 449,B81.4 19/01/91 HJV 5513 ~KG RC LlFK HECL Pi CB
14906 5,411,544.5 m,4l5.1 29/01191 KJV 5513 ~KG RC LH 51 P'I QZ
14901 5,411,m.l 450,220.9 19/01/91 KJV 5513 ~HG RC Lm mE
1490B 5,410,816.2 450,114.0 29/01/91 KJV 5513 ~KG RC LH 51
14m 5,409,6B5.8 451,069.4 29/07191 KJV 5511 &KG RC LAIH HBKS
14910 5,409,482.1 451,117.5 19/0119J KJV 55ll !KG RC L~BR HICL
34911 5,408,510.0 450,11J.0 19/01191 KJV 5513 !KG RC Lm KSWI
14911 5,109,458.8 419,410.2 29/01/91 KJV 5513 &KG RC Lm Pi
149lJ 5.409,409.9 149,192.5 19/01191 MJV 5III AKG RC UIK HBH5
14914 19/01191 KJV 5III AKG RC QZVN KI QZ
34915 1,409,648.0 451,110.0 19/01/91 KJV 5513 AHC RC QZVN EP
14 916 5,409,659.0 151,110.0 19/01191 KJV 55ll AHC RC ROCK IPQZ QZ
14911 1,411,061.6 410,698.9 19/01/93 KJV 5511 ~HC RC VABR
l4918 5,411,851.9 448,541.6 19101/93 KJV 5513 !KG RC ViC
11919 5,411,681.1 448,195.1 19/01/91 HJV 5111 AHG RC LIFH Pi
JIm 1,411,411.1 148,446.1 19/01/93 HJV IIII !KG RC L~I EPKE
Jl921 1,40B,616.4 410,193.1 19/01/93 HJV 1111 ~HG RC mc HE
34921 1,10B,110.0 150,110.0 19101/91 KJV IIII !KG RC LA! NI
34911 5,408,110.0 410,115.0 19/01/91 KJV IIII ~KG RC BAR
11921 1,1~8,193.0 150,&13.0 29101193 KJV IIII !KG RC VC
1I915 1,408,515.0 450,m.0 19/01/91 KJV 1513 ~KG AC LI!
14916 5,108,590.0 150,&95.0 19/01/91 KJV 55ll AKG RC LI! H55I
149J; 5,408,195.0 450,m.0 19/01/91 KJV 5513 ~HG AC BAR 51
14919 5,408,6~0.0 150,695.0 19101/91 KJV 55ll AKG RC LArK
14919 5,408,021.0 450,120.0 19/01/91 KJV 5III ~HG RC LAIH KKKS ~
14m 5,408,808.0 450,988.0 19/01/91 KJV 55ll ~HG RC LA! 00349ll 5,411,114.0 448,190.0 29/01/91 KJV 5III AKC RC L~I
149 31 5,411,965.0 448,531.0 29/01/91 KJV 5511 AKG RC LlFK cm 7-
16901 5,409,595.2 441,966.1 14/01/93 58 5511 RC 5ILl 0
1& 90 2 5,409,519.1 441,968.1 14/01/93 5K 5511 RC &MOS QZCK ,.+:;0.J6 90 J l,m,m.4 i41,m.B 14/01/91 58 1514 RC &MOS
16901 5,109,m.B 448,105. ! 14/01191 58 5III RC ViiI C.r~
16905 5,409,500.5 448,613.3 14/01/91 SR 5511 RC GN C

Lahoratory,
Detection LI.it,

Ketbod,
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G&OCH&H Data KaDalel!Dt Systel 19 July 9J
Project, IASKARIA PROJ&CIS

Saapl, fRortb Phst Date SalplHlsl Project Grid Higb Sa,!le Rocr. spare Rock type AlteratioD 0" VeiD
collected code lraded UD tlcld ,.eltb!riD liD!rals liDera18

36906 \ ,409,165.1 448,133.2 14/01193 58 1134 1.C ANDS
l6 90 7 \,410,111,1 448,334.1 14101193 58 1131 RC ANDS gPQZ
16908 \,410,913.5 m,m.J 14101193 58 1134 RC ANDS
36909 5,111,149.5 418,161,7 14/01193 SH 1111 RC ANDS iPQZ
36910 5,110,016.1 148, JJU 11/01193 S8 1534 RC !NOS iPQZ
36911 5,410,019.1 148,816.5 1I/0119J 58 1534 RC ms iPQZ
36911 1,110,138.1 119,315.9 11/01193 SH IIII RC AiDS mI
36913 5,410,185.1 119,350.1 W01193 SH 5534 RC ms mI
36911 5,110,119.7 149,363.9 19101/93 SH 5131 RC AiDS HSQZ,I
36911 5,ll0,II6.5 I49,JlI.0 19101/93 SH 5131 RC !NOS HSHK
J6916 \,410,011.7 419,316.1 10/01193 58 IIJI RC AHDS HSLI
l! 91 7 5,m,m.l 119,619.1 19101193 SH IIJI RC AHDS HS
3691! \,109,981.5 119,110.8 19101193 58 1134 RC ANDS &IQZ
36919 5,109,168.9 119,169,7 16101193 SH IIII RC ANDS

Laboratory,
Det,ctioD Lilit,

KHbod,



• • •986047
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GROCHRM Data Maoa1eleot Sestel 29 uly 93
Project, IASKAI APROJR TS

Salpl, Ag 0 !PI As 0 !PI Au 0 !Pb Ba 0 PPI Br 0 !PI Co. 0 !PI Co 0 !PI Cr 0 ppi Cs 0 !PI Cu ppi Eu S !Pl Fe 0 1 Hf 0 !PI lr 0 !Pb K 0 1 La 0 !PI Lu 0 !PI Mo 0 !PI Ka S 1
ERrOD BErOD BRrOD BErODE BRrOD BRrOD BErOD BRrOUE BRrOD AHALA! BErOU PErOUR BRrOD BRrOD B[CODR BErOD BRrOU BRrOD !ErOUR
IHM lHAA IRM IHM IRM IRM IHM liM IRM GAI4~ liM IRM30 lnM 1m lBM30 liM IBM IBM IBM],

12166
22161
22m
22169
22m
22111
2'H~
21141
319~ 1 -5.m 10.030 -3.H~ 8Bl.I~0 1.260 13.880 2l. 680 115.800 2I. 09i 22, ,0~ 0.9]0 6.260 4.150 -10.000 3.150 18,590 0.110 -3,100 0,210
319,2 -6.300 5.2\0 -U0, 11,2.0'30 0.810 51.0B0 26.190 91.100 11.300 61.000 0.950 1.290 3.210 -12.100 2.560 26.110 0.380 -U00 2.2B0
3m3 -5,7" 2.120 -1.000 1291.900 0.910 99,620 11.600 12.900 U30 111.000 1.890 3.020 6.310 -I L.\0~ 2,890 H.m 0.530 -U00 2.520
]1911 -6,810 4.1\0 -I. 70'3 105U00 4.42~ 96.910 13.080 46.400 3.100 37.000 1.280 4.120 4.440 -lJ,100 2,m 50.~20 0.410 -4.900 ].18,
3~90S -6,100 6.980 -1,200 101U00 -!.80' 4U2~ 30.610 83.000 5, 1~0 26.00'3 I.m 5.300 3.04~ -12.100 1.130 21.110 0.l10 -4.100 1.680
349~~ -U0, 13.42~ -2.5" 911.100 3.900 16.280 27.110 43.100 1.610 105.000 0.240 5.440 4.510 -5,100 0.280 1.150 0.240 1.800 0.060
~49~i -3,m 21.6l0 -2.400 141.900 1.l6i 45,2B0 1.140 25.900 2.850 lU00 1.0l0 3.060 U90 -6.700 0.620 2l.210 0.310 -2.7,0 '.130
3~90~ -U00 8.970 -1.500 -29.500 l.090 4.570 0.520 17.300 0.590 20.000 0.100 1.160 U40 -3.50, 0.,1, I.m '.110 1.300 ,.,3,
]19,9 -6.m 3.220 -5,200 693.200 I. 280 86.m 62.110 108.100 11,690 11.0'30 1.800 9.410 3.980 -12.10', 2.270 12.120 0.450 -4.30, 0.010
]1910 -8.300 7.1\0 -5,600 1651.400 -1.060 109.700 36.69, 45.100 7.960 23.000 l.!90 7.090 3.760 -1\.900 2.410 50.180 0.28, -1,500 J.090
ll91l -4.400 3.m -3,9'J0 1038.400 -0.600 15.620 63.940 25.200 16,m 14.0'30 1.310 4.660 4.190 -9.00, 1.730 55,310 0.\10 -3.500 0,350
34!12 -6.600 7.480 -4.300 1,2'.700 -'.830 49.140 29.010 108.100 1.160 19.000 1.190 6.000 3.020 -12,10, 1.120 22.310 0.410 -1.300 2,130
34! 13 -4,500 4.680 -3.m 285.700 0.680 36,900 13.190 25.500 16. JI0 10UJ0 1. 8,0 8.840 3.17, -8.3~J 3.210 28.050 0,410 -3.10'J 0.050
JIm -1.100 0.150 -~. 900 -17.400 0.170 U8, 0.720 8.700 0,390 11.000 0.180 0.840 0.l50 -2.000 '.080 U50 '.010 -1.200 0,01,
31915 -1.6,0 0.990 -1.100 -25.300 2.530 1.760 1.\10 17.200 1.620 13,000 0.380 1.650 -0.080 -3.000 0.060 4.360 0.030 2.500 0.,10
34m -1.200 5.060 -6.700 126.200 1.920 131.650 2.700 40.600 14.130 20.000 4.460 7.410 3.130 -11.600 -0.210 118.950 0.560 -5.400 0,010
349l 7 -6.000 6.080 -U,0 1398.800 2.400 82.300 13.860 39.000 7.670 58.000 1.290 4.080 5.310 -11.800 2.270 40.210 0.370 -4.100 2,m
34918 -6,100 4.830 -4.200 725.800 1.010 1l.090 20.860 64.700 0.830 13,000 1.860 5.860 4.090 -II.B'0 1.190 37.\10 '.480 -4.300 2.340
34919 -6.400 5.920 -4.4,0 1130.800 -'.850 82.610 16.520 23.600 U30 21.000 1.140 4,900 5.220 -12.000 3.010 38,290 0.150 -4.400 2,21,
34920 -4.60, 2l.060 -2.900 J2.700 1.730 20.890 9.880 6.400 -'.560 15.000 '.890 6.\00 1.\10 -8.000 -0.080 6.300 0.330 -2.800 0,01,
34921 -6.900 1127.610 -5.800 978.500 3.590 ]8.530 21.420 1494,900 6.060 99.000 1.360 7.620 2.430 -11.700 2.010 26,160 0.510 -5.700 0.08,
34922 -3.700 3.300 -3.4,0 1611.50, 1.350 31.110 -0.390 8U00 12.68, 17.000 0.730 0.460 U50 -7.400 1.390 18.910 0.260 -2.8,0 0.550
3492] -2.200 -1.110 -7.000410165.700 -0.970 4.630 11.660 6.600 1.120 25.000 -0.080 0.250 2.580 -13.500 0.280 1.270 -, .060 32,700 0,020
34924 -5,300 4.950 -3.600 8939.60, 1.110 41.\10 4.330 64.10, 1'.220 12.00, l.070 0.92, 1.610 -9,900 1.800 20.720 0.260 -3,500 0,210
]4925 -2.500 12.830 -2.300 10215.400 0.850 76.8,0 0.190 7.800 11.620 14.00, U30 l.040 4.370 -6,000 1. 820 39.100 0.420 -10.900 0,260
]1926 -4.8,0 1.690 -3,300 4527.10, -'.660 39.510 23.010 66.700 17.840 10.000 0.840 4.950 2.630 -9,000 l.980 19,110 0.310 -3,400 0,190
]4927 26.700 61. 220 -10.800511983.80, -1.\10 -4.380 4.470 -7.800 0.880 107'.000 -'.220 0.J30 4.230 -19,100 3.040 -1.030 -'.070 -12.100 0.020
34928 -5.000 2.170 -3.100 26801.00, -0.700 34.630 23.440 61.600 17.200 32.000 0.620 1.\70 2.65, -9.100 1.150 15.990 0.310 -3.800 0.84,
]4929 -5.500 2.290 -3.600 90l.900 1. 360 15.28, 15.310 84.100 12.150 31.000 0.750 1.630 3.380 -9.900 1.610 15.300 0.320 -3.400 0.06,
l4m -5,000 1.120 -3.600 133.500 -0.700 49.150 11.920 9.400 23.170 18.000 1.150 5.140 3.110 -9.500 l.900 20.870 0.440 -3.500 1.990
]19]1 -6.700 1.110 -4.\00 1559,500 1.410 30.950 44.960 58.900 6.100 28.000 '.960 1.\50 1. 680 -12.200 I. 610 13.160 0.350 -4.200 2.300
319]2 -5.500 3.530 -3.900 1158.600 -0. J90 84.8,0 21.140 28.900 1.220 27,000 1.770 5.560 5.110 -10.500 \.800 38.720 0,410 -4.100 1.690
36901 -8.000 10.28, -9.400 5BI.400 -Ll50 120.810 101.320 624.900 2.270 125,000 8.080 5.150 4.290 -15.400 -0.J50 231.640 2.070 -7.100 0.020
36902 -3.700 1.010 \.900 928,100 1. 780 43.890 15.190 4.100 -0, \10 13,000 0.\80 3.m 3.m -7.200 2.310 15.210 0,220 -3.000 2.120
m01 -4.900 3.490 -1.700 1164.B00 0.990 62.440 7.140 6.300 1.670 12.000 0.m 3.660 4.310 -9.600 2.720 , 32.58, 0.330 -3.900 3.770
36904 -5.700 2.040 -4.200 1591.100 1.980 46.050 6.190 B.800 2.200 19.000 1.290 3.260 1.J90 -10.000 1.220 19.470 0.320 -4.100 4.210

Laboratory: BRCioR BECOUR BRCQUR BECOUE BRCQOE BECOUE BKCOUK BRCOOR BRCOUE MILA! BRCOUK BKCOUK BRCOOR BECODE BECODR BReOUE BECQUE BECODE BReOUR
D!to.ctico Lilit: 5. 00 2.000 5.000 100.00 1.000 2.000 l.000 5.000 l.000 5.,00 0.500 0.050 1.000 0.000 0.100 0.500 0.200 5.000 0.050

K,thed:
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Salpl. ~i nIPI ~s n IPI ~u n IPb Ba U iPI Br U 1'" C. U IPI Cn U 1'" CI n IPI CS n 1'" cu p,n En n IPI I. n I Hi n IPI Ir n !Pb Rn I La n 1'" Lu n IPI H~ n IPI ia n j
HQU BErQU BBrQU DErQU BErQU BErQU BBrQU BErQU BBrQU AHMAD BErQU BErQUE BE~U BErQU D~~UB BErQU DE~U BEriu BE~UE
IHM IHM IHM liM IHM IHM IHM IHM IMM GAI40 IHM IHM30 1M !11M IH 30 IHM lR IMI 1M 31

36geS -U00 2.060 -4.000 106.~J0 2.m 35.510 l.950 191.00. I!.I00 15.001 1.m 1.m 4.550 -8.600 2.660 15.1l0 0.ll0 -3.l00 0.m
1~906 -6.110 6.m -4.100 429,600 l.0l. 16.180 21.520 lU00 2.540 26.000 !.I 20 6.860 3.450 -12.500 0.6l0 22.110 0.440 -4.60. J.l5~

Mil -1.500 1.m 5.400 -69. H. 1.010 l2.90. !.m 35.600 0.190 12.0.0 0.990 6.900 3.320 -6.100 -0.m 19.220 0.m -3.100 0.m
l6913 -5.8~ 9.020 -U00 988.4•• 1. 960 66.880 20.910 IS.900 10.910 29.000 1.H0 5.8l0 6.l50 -11.300 UJ0 59.320 0.560 -4.4.0 l.200
369~g -6.000 11.770 -3.900 191.100 !.I30 51.860 49.020 30.100 -•. 120 U.0" 0.800 1.810 2.160 -1•. 500 0.150 7.290 0.270 -l.600 UJ0
)691~ -4. H0 1.680 -l.200 8B.600 l.110 ll.m 5.010 12.80. -U8. 17.0.0 1.190 1.830 2.430 -8.30. -·!.l10 11.170 0.460 -l.200 0.010
3\911 -4.900 20.190 -J.400 -17.400 -0.120 l4.680 8. l41 41. 410 2.950 14.0" 1. 410 1.190 1.650 -9.0'30 -0.140 22.940 0.l90 -l.400 0.020
]6312 -5.400 8.m -).800 H1.400 0.910 J5.890 16.110 25.100 11.670 20.000 0.950 1. l60 4.560 -9.700 U00 2\.410 ~. \I~ -l.\~ 0.01~

J6913 -6.100 19.m -4.900 451.400 1.190 41.900 l0.920 10.8.0 U6~ 13 .~0i l.J9~ 20.m J.150 -10.50~ 2.420 16.430 0.320 5.500 0.0\0
l6914 -4.6i0 11.810 -J.800 166.90. l.Jl0 l4.110 51.420 17.0.0 12.100 18.0i0 0. B3. 5.050 I.U' -8.400 3.120 14.010 0.310 4.00. 0.050
l6915 -J.900 8.490 -3.20. 196.100 UJ0 20.190 6.160 11 ..,0 1.18~ 2l. 0.0 •. 490 6.690 1.920 -6.90. 1.490 1.090 0.190 -3.000 '-030
miG -5.900 7.930 -5.100 113.000 1.150 24.210 34.910 8J.900 8.220 19.010 l.250 8.960 1.920 -10.400 l.240 6.960 0.190 -l.600 0.030
36911 -5.B" 1.430 -4.200 l62.600 -U80 68.81. 20.9.. 29.D00 19.690 UN 1.110 9.m 4.820 -10.600 3.470 31.510 0.450 -4.000 •. ;)0
ml, -5.800 5.320 -5.300 1222.000 1.530 13.650 24.510 90.,00 9.480 12.0'30 1.110 5.400 4.160 -11.100 2.410 l0. B.0 0.460 -4.400 2.040
l6919 -6.600 6.1,0 -5. BOO 526.300 -1.000 48.090 28.820 15.100 2.020 9.0.0 2.010 1.160 2.940 -12.10. 0.640 3l.900 0.610 -1.600 2.140

Lab~latoli\ 8BCQUB BBCQUE BBCQUE DBCQUE BBCQUE BECQUE DBCQUB BECQUE BBCQUB AlALAU BBCQUE BBCQUB BECQUE BBCQUE BECQUB EECQUE
D.t~~ti~n Lilit: 5.000 2.0.0 5.000 100.00 2.000 2.000 1.000 5.000 1.000 5.000 0.500 0.050 1.000 0.000 0.2~ 0.500

K.tbod:

BECQUE BBCQUE
0.200 5.000

mQUB
0.050
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5,1~1~ !h LAI Rh n ~~I 5b n ~~I 5c n i~1 5e n i~1 S. n !~I Sn n !~I l a n i~1 lb n p~. Un fil" ~ " PP· Yh " pp. In f~1 In " !PI BECQUE lr
m B B!fQU! B!fQU! B!fQu B!fQU BEfQU BEfQU BEfQU B!fQUE E~CX B~CQUE BEfXUE m AB B!fXU ppllHU30
GW0 1M&! IRH 1M&! INH lHU lAH INH INH INA 3 1m3 INA GAl40 INA

2216i
22161
22768
22169
22m
22111
21116
21111
31901 59.000 221.100 4.310 21. 460 -3.500 3.760 -H3.200 0.980 8.720 1. 910 -1.3]0 2.660 115.000 230.000 -192.100
34902 -5.000 93.300 0.190 22.910 -4.100 5.900 -413.100 3.150 1.210 -1.190 -1.500 2.600 140.000 201.000 -130.800
34m -5.000 116.100 0.160 12.190 -1.100 8.150 -396,900 2, 25~ IJ.2l0 -I .490 -1.]50 ] .110 13.000 100.100 161.900
34904 -5.000 88.400 -0. 200 13.900 -5.100 1.810 -469.800 -1.350 15. 140 -1. 1i0 -1. 620 2.150 56.000 126.100 -151.500
34905 -5.000 68.800 0. 350 31.5 20 -1.300 5.020 -410.300 1.8 20 1.150 ·1.110 -1.600 2.680 71.000 149.900 -m.100
34906 40.000 16,800 0.560 1.450 -2.600 1. 160 -194.500 0.910 6. 190 3.290 1.150 1. 660 40.000 13. 300 212.000
31901 41.000 25.300 3.8]0 11.640 -3.000 5.020 -2l3.300 l.m 5.030 -0.850 -0.900 2. 160 19.000 52.100 J12.900
lIl0e -5.000 6. 100 !.l10 3.160 -1.300 1.620 -119.600 0.860 1. 540 0.880 U10 0.900 26 .000 50.100 120.500
lI909 -5.000 149.900 1. Jl0 ]8.i30 -4.300 9,610 -409.600 1. 110 15. 110 -1. 830 -1.110 3. 110 205.000 151.m 365.500
lim 8.000 109.500 0.160 35.080 -5.800 10.530 -143.500 2.350 15.590 -2.0]0 -2.120 2.300 88.000 152.100 -302.100
lI911 15.m 116.800 3.490 12.810 -1.100 6,850 -306.000 1.940 10.500 -1.170 -1. iii 1.J50 125.000 138.900 148.200
ll912 840.000 45.100 1. 260 29.120 -4.400 5.530 -420.100 -o.m 6. 160 ·1.540 -1.110 2.190 530.000 596.000 351.200
lI913 10.000 213.300 6.100 14.520 -3.000 1.620 -263.500 !.l10 1.240 -1.050 2.930 2.m 245.000 159.500 -158.200
34! II -5.000 2.500 0.150 0.680 -0.800 0.380 -71.100 -0.110 0.300 -0.170 -0.110 0.160 18.000 39.000 -31.900
3191 S 10.000 5.400 0.510 1.550 -1.100 1.130 -10J.600 -0.110 0.320 -0.400 -0.110 0.l90 18.000 41. 000 -56.000
31915 110.000 10.200 3.190 39.610 -5.400 24.660 -491.800 -0.960 13.470 -1.9 20 -2.040 3,600 48.000 140.000 238.100
31911 15.000 107.100 0.540 11.830 -1.400 6.830 -401.900 1.660 14. 180 3.560 -1.950 2. 120 83.000 158.900 -225.400
34m 21. 000 49.100 0. 370 19.110 -4.300 1.600 -402.500 -1.010 1.800 -1.540 -2.040 3. J60 105.000 138.000 495.200
34919 17. 000 11 1.600 0. 310 23.180 -1.400 1.110 -W. N0 2.200 IU10 -1.960 -1. 120 3.060 135.000 213.100 -229.800
34m 190.000 -1. 100 1. 210 21.580 -2.100 2.650 -210.500 -0. J10 1.210 -0.980 -1.260 l.490 16.000 120.000 199.400
14911 390.000 91.900 65.080 38.510 -5.100 6,950 -568.100 -0.610 6.310 -2.060 -1. 960 J.] 20 2220.000 2042.200 -242.800
34922 -5.000 85.200 12.530 11.090 -2.100 3.010 -260.200 1.290 5.540 -0.980 -1. 130 1.630 26.000 60.400 185.500
JIm -U00 -4.M0 14.540 1.120 -1.m -0.060 122.100 -0.m -0.m -U90 -I. 610 -0.110 \1.000 39.400 -106.300
3l9i4 100.000 113.800 8.6J0 J5.590 -3.500 3.990 -lJ).500 1.440 1.410 -1. 280 -1.610 1.820 3J.000 10l.800 -181.800
31915 51.000 103.200 6.190 3.430 -1. 500 3.810 -215.800 1. l60 35.910 5.940 -0.160 2.620 1\0.000 180.800 206.000
3492; 8.000 150.200 1.380 21.100 -3.200 4.200 '309.100 1.330 5.210 -1.420 -1.410 2.240 92.000 118.000 -169.900
3~ 927 -5.000 1.900 559.310 0.360 -9.900 -0.010 -818.600 -0.580 -0.810 -4.660 1.020 -0.260 91. 000 106.800 -154.000
11m -5.000 94.100 15.100 21.190 -3.600 3.550 -339.900 1.960 1.650 -1.390 -1. 490 1. 940 IJ0.000 110.100 -180.100 c;;
Jl929 15.000 120.400 1.140 31.950 -3.100 2.820 -B0. 300 0.830 5.890 1.330 -1.610 2.\90 130.000 191.800 -191.200
JI 930 15.000 139,600 1. 810 14.310 -3.400 5.420 -326,600 -0.190 5.m -1.210 -1. 450 3.050 100.000 131.100 -181.900 CXJ
Jl9; l 14.000 15.900 0.110 35.400 -4.300 3.110 -413.600 -0.850 3. 110 -1.580 -2.000 1.360 110.000 189.900 -231.200 cr.
H931 -5.000 57. 100 UN 21.140 -3.800 8. 110 -318.000 1. J30 10.450 -1. 430 -1.6 80 3.210 83. 000 112.100 -201.100 0]6901 11.000 lJ .100 1.690 21.020 -5.900 39.610 -538.900 -1.110 1.120 -2.610 -3,680 12.120 185.000 291.900 400.100
36902 20.000 10.400 0.210 2.440 -2.100 2.550 -148.000 0.150 1.910 -I.m 2.110 l.m 51.0M 96.m Ill.m ....
3690 ; 31.000 91. 500 0.340 2. 100 -3.100 4.560 -H5.300 -I. 010 10.580 2.360 -1.390 2.180 18U00 219.500 118.700 ~36904 180.000 100.600 -0.250 12.310 -4.000 1.510 -311.100 1.550 8. 160 -1.5 30 -1.100 2.090 280.000 318.000 408.500

Lahoratory: ARALAB mi uE m~u! mi"E mi"! mQD! BECQU! B!CQUE mQUE B!CQUE B!CQU! mQUE AN&LAB mQU! BECQU!
D!t!'tloD Lillt, 5.000 0. 00 0. 00 5. 00 5. 00 • 0.200 500.00 1.000 0.500 2.000 2.000 0.500 5.000 100.00 100.00

Method, nil'·
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Supl! Pb nl Rb 0 pi Sb 0 IPI Se 0 IPI Sa 0 IPI SI 0 IPI 50 0 IPI Ta 0 1'1 Tb 0 IP' U0 W M 0 OPI 'ib a IPI 20 nl 20 0 IPI m~UE 2rm 6 BEfOU 6EfQU BEfQU BEfiU 6EfOU BEfQU BEfi U BEfQU mQ B[CQ E miu m B BEfiu PPI RAm
GAI40 IMH niA INH INA 1m IRAA INA IUH mA3 IUHl InA GAl40 IRA

l6!O 5 9.000 171.100 2.190 22,620 -l.000 2.8 20 -291.\00 I. 450 lU90 l.670 -I. 810 2./70 105.000 115.100 -167.700
l6 90 6 92U00 18.600 1.270 24.2l0 -1.500 5.550 -121.600 1.110 5.660 -I. 700 -2.060 3.1 B0 B80.000 926.700 -24 J.000
36901 59.000 14.900 0.9J0 19.610 -2.m 1.9l0 -173.200 -0.410 6.010 -l.060 ·1.140 l.lB0 47.000 83.700 279.600
36903 125.000 206.100 1.890 25.500 -4.100 9.500 -lBl.900 I .510 11.\ 70 -1.\ 70 -1.910 l.690 295.000 l56.900 213.100
36909 120,000 -B.800 3. Jl0 38.380 -3.500 2.190 -350.200 0. B50 4.140 -1.330 -l.960 2.180 145.000 218.600 -204.100
36 ~ l'~ 65,000 7.600 2.620 21.370 -2.900 I. 130 - 28U00 0.36< l, 200 -1.090 -1.550 l. J80 31.000 78.000 -163.100
3691\ 210.000 I.m UI0 B.180 -3.100 1.900 -306.100 0.W 2.B20 -I. 190 -1,620 2.950 43.000 76.100 229,600
J6912 J. 000 299.100 7.560 17.610 -3.100 4.090 -331.400 1.\10 B.610 -1.310 -1.810 1. J50 115.000 132.000 202.100
36913 8.000 179.100 7.150 21.140 - 3. J00 4.020 -360.100 1.030 5.m -1.120 -1.910 1.590 190.000 226.900 -211.800
16911 6.000 115.m 10.560 20.650 -2.900 3. 170 -28B.500 I. 110 8.m -l.l 30 -1.910 1.810 71.000 115.100 -163.700
36915 6.000 118.500 11.280 11.450 -2.100 1.600 -143,600 -0.m J, 560 -I. 110 -1.930 1.160 38.000 66.200 -IJ5.600
36916 10.000 95.100 11.810 JI. m -l,500 l.960 -351,000 1.290 2.990 -1.l10 -2.020 I.IH 56.000 109.100 -102.400
J6!1 J -5.000 170.600 7.040 26.960 -3.700 5.100 -163.300 I. 720 9.3~0 -1.470 -2.m 3.410 125.000 176.100 311. 500
36918 5.000 lI9.100 2.140 20.190 -1.000 5. J70 -J11.600 1.880 11. 710 -1.580 -2.m 3.020 99.m 159.700 J26.200
J6 919 -5.000 35.900 1. 960 25.960 -1.400 8.010 -415.000 0.890 5.010 -1.110 -2.270 4,800 115.000 224.900 -235.100

00
~

o
C.H
o

Laboratory: AMALAB
D~taetioo ,illt: 5.000

Ketbod:

mOOE
0.000

mOO!
0.200

mQOE
U00

mOUE
U00

mQOE
. 0.100

BECQUE
500.00

mOO!
l.~00

mQUE
0.500

mOOE
2.~00

mOOE
2.000

BECQUE
0.500

ANALAB
5.000

mOOE
100.00

mOUE
100.00
mm
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CSIRO REPORT ON STRONTIUM ISOTOPE COMPOSITION OF
• BEULAH BARITE
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INTRODUCTION

Following discussions with Scott Halley, a sample of barite was analysed for Sr isotopic
composition. The sample was from a prospect with low-grade disseminated base metal
mineralization about 50 km east of Hellyer in the Mount Read Volcanics.

The isotopic analysis was undertaken in an attempt to constrain the metallogenic
association of the barite. Further west in the Mount Read Volcanics, there is a suggestion
thal barites related to Cambrian mineralization can be distinguished from those related to
Devonian plutonism (Whitford et a1., 1992).

METHODS

Analytical techniques were similar to those described by Whitford et al. (1992). The
procedure was miniaturised with only 20 mg of sample being dissolved in 5 ml 0.1 M HCI
in the presence of 1 g of cation resin.

The isotopic composition was measured using a VG 354 Sector thermal ionisation mass
spectrometer fitted with seven collectors. The analyses were performed in dynamic mode
with an 88Sr beam of 10- 11 amp. Replicate analyses of the standard reference material
"o13S987 measured in the interval during which the barite was analysed yielded an
8i'Sr/86Sr ratio of 0.710244 ± 00026%

RESULTS

-\nalvtical results are listed in Table 1 together with relevant normalization and
standardization data.

Table I. Sf Isotope Results

Sample 87Sr/86S r 20(mean)

T22766 0710872 0.0032%

87Sr/86Sr normalized to 86Sr/88Sf = 0.1194
NBS987 87Sr/86Sr =0.710244 ± 0.0026% (20 population, n = 85)

DISCUSSION

The measured Sr isotopic composition of the barite is similar to that typical ofbarites
ITom the Que Hellyer Volcanics at Mount Charter, Que River and Hellyer (Whitford et
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al, 1992). On this basis, the barite has clear Cambrian affinities

In a more systematic study of the barites from Hellrer, Whitford, Gemmell and Sharpe
(unpubl.) have demonstrated a crude zonation in 8 Sr/86Sr. Barites from the stringer
zone and towards the base of the barite blanket have slightly higher ratios than those
from the top of the blanket. Thus 87Sr/86Sr ratios up to 0.71144 are found in the
stringer zone whereas values from near the top of the blanket have ratios as low as
0.71064. The variation in 87Sr/86Sr ratio may reflect a greater degree of isotopic re­
equilibration with seawater for samples from near the top of the blanket. By analogy with
the results from Hellyer, the ratio measured in this study is typical of samples from the
barite blanket.

REFERENCES

Whitford D J, Korsch M J and Solomon M (1992) Strontium isotope studies ofbarites:
Implications for the origin ofbase metal mineralization in Tasmania. Econ. Geol. 87,
953-959.
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