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Chapter 6� 

Mineralisation� 

6.1 INTRODUCTION 

Disseminated sulphide mineralisation at the High Point prospect is present in 10 drill 

holes: six diamond drill holes from the Aberfoyle lease and four diamond drill holes collared by 

B.H.P. (HP I-HP 4) on the Western side of the Murchison Highway. The intersected 

mineralisation is presently sub-economic but indicates potential for a larger resource. Grades 

for the mineralisation on the Aberfoyle lease reach a maximum of 1.3 % Zn (MC 14 and Mac 
( 

27) and 0.2 % Pb over a down hole distance of approximately 10 m. Similar grades of Zn are 

reported from the initial High Point holes drilled by B.H.P, Le., 1.25 % Zn (HP-I, 181.5

182.5m) and 0.3 % Pb (HP-4, 409-415.7); (Barwick, 1991). Calculations for the total zinc in 

the area using an average grade of 0.1% Zn are in excess of 4.6 million tonnes of ore and 

comparable to a concentrated ore body the size of Que River. By using the initial core logging, 

polished slabs and thin sections, Pb isotopes and assay data, it is possible to: 

1/ Characterise the styles of mineralisation; 

2/ Construct a mineral paragenesis; and 

3/ Construct a metal zonation using relative grades of mineralisation. 

6.2 VEIN ASSEMBLAGES 

The development of several generations of vein assemblages throughout the lithologies 

ofHigh Point have enabled a more detailed interpretation of the mineralising events in the area. 

From core logging, 8 generations of veins have been recognised, and based on cross cutting 
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relationships and vein orientations it was possible to construct a vein paragenesis (Fig. 6.1). 

The earliest recorded event consists of sphalerite veinlets up to 4mm in width. These veinlets 

are almost exclusively sub parallel to the core axis (as detennined by bedding) and are defined 

as type I veins in this study. The second stage of veins (type IT) are sphalerite + galena ±pyrite 

veins that cross cut the type I veins at low angles. These veins have similar characteristics to 

type I veins and possibly reflect later cooler fluids responsible for type I veins. The final stage 

of earliest veins contain pyrite + barite (type ill). These veins occur at various angles to the core 

axis and are typically rare. The pyrite-barite veins possibly reflect a further cooling of 

hydrothermal fluids which interacted with sea water (Solomon et al., 1988). 

The final five stages of veins represent later mineralisation events. The first of the five 

events (type IV) are carbonate (predominantly calcite) with pyrrhotite ±chalcopyrite veins that 

cut the core at an angle of between 45 and 55°. Sub-parallel to type IV veins are veins 

containing carbonate, sphalerite, galena with minor amounts of pyrite ( type V veins). The type 

V veins represent the last stage of sulphide mineralisation in the area and are common, 

particularly in the Que River Shale and the upper sections of the basalts and andesites. The first 

of the sulphide barren veins are defined as type VI veins and contain carbonate (predominantly 

calcite with minor dolomite) and quartz. This stage of veining may also contain massive to 

crystalline epidote in rare 1 cm wide veins (Section 4.6). Type VII veins contain carbonate 

(dolomite) veins and are up to 1 m wide which occasionally form vein breccias. The thinner 

type VII veins can be seen to offset the type VI veins by up to 10 cm. The final vein stage (type 

VIII) is rare and cross-cuts all previous vein stages, occur almost parallel to the core axis. 

These veins are composed of a chlorite-calcite assemblage. 
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Type I (Sph) 

• Type 11 (Sph+Gn) 

Type ill (Ba+Py) 

Type VI(Co+Po±Cpy) 

Type V (Co+Sph+Gn) 

Type VI(Co) iI1 

• Type VIII (Chl±Co) 

Figure 6.1: Cartoon of cross cutting vein relationships at High Point. (Sph= Sphalerite, 

Gn= Galena, Py= Pyrite, Ba= Barite, Co= Carbonate, Po= Pyrrhotite, Cpy= 

Chalcopyrite, Chl= Chlorite). 

6.2.1 Comparison with stringer veins at Hellyer 

The veins that have been recorded in the stratigraphy at High Point can be 

partially correlated with those recorded in the stringer zone underlying Hellyer 

(Gemmell and Large, 1992). The High Point stage 11 and stage III veins are the 

respective equivalents of the syn-mineralisation 2B and 2C veins at Hellyer. The vein 

types V, VI, VII and VIII at High Point correspond to the post-mineralisation vein 

stages ill, IV, V, and VI at Hellyer. The post
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mineralsation veins at Hellyer are attributed to the Devonian Tabberaberran Orogeny (Williams 

et al., 1989; Drown and Downs, 1990), a similar origin for vein types V-VIII at High Point are 

envisaged. Type I and type IV veins at High Point do not directly correlate to any stages at 

Hellyer, although the type I veins may represent a different stage of the type 2B veins. Missing 

in the paragenetic sequence at High PQint are the stage 1 and stage 2A veins. 

6.3 MINERALOGY 

Mineralisation intersected in the Aberfoyle and B.H.P. drill holes extends from the 

overlying Southwell Subgroup and Que River Shale into the andesites, basalts, dacitic lavas 

and volcaniclastics of the Que-Hellyer suite. Mineralisation in the only Que River Shale and the 

volcanic package will be considered in this section, as it is considered to be indicative of all 

styles of mineralisation. The mineralisation occurs dominantly as sphalerite and pyrite with 

lesser amounts of galena, chalcopyrite, pyrrhotite and other gangue minerals. 

6.3.1 Sphalerite 

Typically there are two forms of sphalerite that can be separated by colour, mineral habit and 

mineral associations (plates 25, 27). The earliest form of sphalerite is a light orange brown in 

colour and occurs as aggregates of fine grained anhedral crystals and are associated with the 

type I and IT veins (Section 6.2). The most common occurrence of this sphalerite habit is in 

small millimetre wide veinlets that have a maximum core length of between 8-10 cm. Other 

associations of this form are at the edges of alteration assemblages (mainly silica-sericite and 

silica-albite) and within the pseudcrfragmental alteration patches (Section 4.2). In reflected light 

and under 200 x magnification, the earliest sphalerite stage occurs as fine grained disseminated 

aggregates within the mafic host rocks and do not appear to have any significant association 

with other minerals, except minor galena (plate 26). 

The later form of sphalerite is deep red to brown in colour and occurs as coarse grained 

subhedral crystals that are up to 2 cm in width (Plate 27). This type of sphalerite is found with 

intergrown with coarse grained galena ± pyrite in carbonate and quartz veins up to 5 cm wide 

and are the type V and VI veins (Section 6.2). It is also found within amygdales and breccia 
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matrices as coarser grain crystals associated with quartz and carbonate. Reflected light studies 

indicate that the sphalerite is complexly intergrown with galena (Plate 28). A common feature of 

this sphalerite in reflected light is chalcopyrite disease that occurs dominantly on the outer edges 

of the crystals. Under high power magnification (200 x) several sub-triangular intergrowths of 

clear sphalerite are observed as inclusions within the coarse grain sphalerite(Plate 28). 

6.3.2 Galena 

Galena occurs in association with both disseminated and vein style sphalerite. It 

typically occurs as fine grained (ie; less than Imm in size) anhedral masses in association with 

the disseminated sphalerite. The ratio of disseminated galena to disseminated sphalerite is 

approximately 1:10 and therefore is only a minor part of this mineralising phase. Disseminated 

galena is also observed to be associated with fuchsite alteration (drill holes. Mac 33 and Mac 

35). This style of galena appears to have the same characteristics as the fine grained galena that 

occurs in association with the disseminated sphalerite. 

Galena also occurs within carbonate and silica veins (Type V) as coarse grained 

subhedral to euhedral crystals (less than 2mm) associated with the coarser grained sphalerite 

(previous section). In both thin section and hand sample the coarse grain galena is observed to 

be intergrown with the coarse sphalerite (Plate 28). Pyrite intergrowths occur on the outer 

margins of the coarser grained galena and sphalerite crystals. 

6.3.3 Chalcopyrite 

The presence of visible chalcopyrite in drill core is rare and is reflected by the copper 

assay data that reaches a maximum of only 347 ppm for the core fillet grinds. Where 

chalcopyrite is visible, it is observed as small millimetre sized blebs within silica-sericite 

alteration patches, or more rarely as millimetre wide veins with or without pyrrhotite (Type IV 

veins) (Plates 29-30). In reflected light under high power magnification chalcopyrite is seen as 

subhedral grains or as inclusions within sphalerite, representing chalcopyrite disease (plates 28, 

30). 
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6.3.4 Pyrite 

The most abundant sulphide mineral visible in hand specimen and thin section is pyrite. 

Pyrite has three main habits and for the purposes of this study will be classified as FPy, DPy 

and MPy. 

FPy refers to framboidal pyrite that occurs as individual rounded grains up to 35 J.1m in 

diameter or clusters up to a maximum of 1.9 mm. The FPy can also be seen to occur within 

close proximity to disseminated euhedral pyrite (DPy) (Plate 32). Sharpe (1991) reported a 

similar association between FPy and disseminated euhedral pyrite from the Glassy Silica Pyrite 

cap at Hellyer. 

MPy refers to massive pyrite, which typically lacks crystal form and occurs in veins 

with other minerals such as carbonate and quartz and represents a form of type V veins 

DPy is a disseminated form of euhedral pyrite that occurs as J.1rn to mm sized individual 

crystals with occasional clusters present. The most common occurrence of this habit of pyrite is 

within the mafic hosts rocks. 

6.3.5 Pyrrhotite 

The presence of pyrrhotite is very sporadic and is limited mainly to drill core from Mac 

27. The main zone of pyrrhotite mineralisation is between 300 and 380 m downhole depth and 

occurs as fine grained anhedral to subhedral disseminations as well as in rare cm sized calcite 

veins (Type IV veins) (Plates 29, 31). The presence of pyrrhotite with VHMS style 

mineralisation in the Que-Hellyer volcanics is unusual and has not been reported from either 

Que River or Hellyer. 

6.4 MINERAL PARAGENESIS 

Using the mineral relationships observed in this study, a complex mineral paragenesis 

has been constructed (Fig. 6.1). The earliest form of mineralisation occurring within the area is 

pyrite associated with the deposition of the basalts and andesites. This event is followed by the 
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fIrst of the Pb-Zn mineralising events that deposited fIne grained disseminated sphalerite and 

galena. The coarse grained sphalerite and galena mineralising event is a more complex system 

in comparison to the earlier Pb-Zn mineralising event. The later stage sulphide mineralisation is 

characterised by early stage carbonate + pyrrhotite + chalcopyrite veins. This assemblage is 

followed deposition of carbonate (cal(~ite)  + coarse grained sphalerite + coarse grained galena 

veins. The fmal stage of sulphide deposition is that of massive pyrite. Following the deposition 

of the carbonat.e + sulphide veins is the deposition of barren sulphide veins consisting of a 

variety of gangue minerals (Section 6.2). The barren veins may be associated with 

mineralisation or it may be some younger event in the Que-Hellyer Volcanics. The paragenetic 

history is therefore quite complex and involves the combination of at least two major 

mineralisation events in the Mount Read volcanic belt. 
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Plate 25: Cambrian mineralisation (Both A and B) The disseminated light brown 

mineral within the silica-sericite alteration (A) and disseminated throughout the basalt 

(B) is sphalerite and is associated with or without galena (Sp= Sphalerite and Gn= 

Galena).(Mac 33, 254 m; MC 14, 171.0 m). 

Plate 26: Disseminated Cambrian style mineralisation (Plate 25 B). The fine grained 

anhedral nature of the sphalerite is quite distinctly displayed. 

Plate 27: Polished basalt slab, Cambrian sphalerite (light grey colour). Minor pyrite 

can be seen to occur with the sphalerite (Bright white; refllight, mag 50 x). 

Plate 28: Coarse grained sphalerite in Devonian quartz-carbonate veins. The 

sphalerite is subhedral and coarser grained than the Cambrian sphalerite. 

Plate 29: Reflected light view of the coarser grained sphalerite that displays 

chalcopyrite disease. Galena and minor pyrite are also associated with this form of 

sphalerite. 

Plate 30: Chalcopyrite veins infilling tension gashes. 

Plate 31: Reflected light view of the chalcopyrite tension gash infill. The chalcopyrite 

also has minor pyrrhotite and sphalerite (mag 25x). 

Plate 32: AI (fop). Carbonate-pyrrhotite vein cross cutting through shale (Mac 27, 

729m)(po= pyrrhotite). B/ (Bottom). Interpillow pyrite at the margins of andesite and 

shale. Minor K-feldspar occur as the edges of the andesite clast 
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6.5 ZINC RATIO 

The zinc ratio is a geochemical tool that allows the differentiation of different styles of 

lead-zinc mineralisation and is defined by Huston and Large (1987) as the ratio of looxZn/ 

(Zn+Pb). Zinc ratios are useful in west~rn Tasmania to discriminate between Cambrian VHMS 

and other styles of mineralisation. Huston and Large (1987) defined the western Tasmanian 

VHMS deposits as having a mean Zn ratio of between 60 and 77 and a standard deviation of 

less than 15 (Fig. 6.3). 

CAMBRIAN STRATIFORM SULPHIDES DEVON1AN VEIN DEPOSITS 

ROSEBERY 
FARREll MINE 
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Figure 6.3: Zn ratios for various western Tasmania sulphide deposits (After Huston and Large 1987). 

The ratios from the High Point mineralisation were calculated from the assay data 

obtained from the core fillet grinds during routine sampling. To reduce erroneous results only 

data that was above 100 ppm lead and 200 ppm zinc were used in the calculations as these are 

considered to be above background levels for the mafic host rocks. To aid in the interpretation 
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of the zinc numbers each hole was calculated separately and then all holes were combined to 

form an overall trend for the signature of the mineralisation. 

The plots of Zn number versus cumulative frequency for the assay data for drill holes 

Mac 27, 33, 35 and MC 14 (Figs., 6.4, 6.5, 6.6, 6.7, 6.8) reveals a general trend. For each of 

the holes there are two main peaks with a third minor grouping. The first major peak occurs at 

values between the intervals of 60-65 and 70-75, the second peak is visible between 85-90 and 

90-95. The two peaks are most pronounced in data from MC 14. If these two peaks are 

analysed separately, the mean for the first peak is near 70, compared to the mean for the second 

grouping that is approximately 91. The first of these peaks is characteristic of Cambrian VHMS 

mineralisation within the Que-Hellyer Volcanics (Le., Que River or Hellyer; Huston and Large, 

1987). An explanation for the second peak is that the mineralising fluids may have changed 

during the genesis of mineralisation. This could include changes in salinity, temperature and 

metal saturation levels (Huston and Large, 1987). Statistical data from each of the five drill 

holes plotted indicates that the ratios generally fall within those values assigned by Large (1989) 

Le., between 60-77 with a standard deviation below 15. When data is combined from each of 

the holes the majority of the ratios are above 65-70 indicating that the overall mineralisation has 

a VHMS signature. The Zn ratio values below this signature are attributed to Devonian style 

sphalerite galena veins 

6.6 METAL ZONATION 

Zonation of metals within VHMS deposits has been recorded by many authors (e.g. 

Large, 1977; Eldridge et al., 1983; Pisutha-Arnold and Ohmoto, 1983; Ruxton, 1987; 

McArthur and Dronseika, 1990 and Gemmell and Large, 1992). Deposits such as Hellyer 

display a classic zonation from central Fe-Cu rich core overlying the stringer system (Gemmell 

and Large, 1992) to an outer region enriched in Pb, Zn, Au, Ag, and As (McArthur, 1990). 

Metal grades from High Point were plotted against down hole depth to determine if any 

zonation of mineralisation is evident. 
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Figure 6.7: Zn Ratio MC 14 
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6.6.1 Depth zonation 

Down hole plots of Zn grade versus depth indicate a distinct position in which higher 

grades of Zn mineralisation occur. This zone occurs between lOOm and 250 m below the 

current topographic surface (Figs. 6.9-6.10). The zone does not appear to be limited to one 

particular lithological unit however, it appears that the majority of the higher grades are located 

near or within the base of the Que River Shale. The higher grades of mineralisation also appear 

to be spatially associated with interpreted faults within the stratigraphy. These faults may have 

acted as conduits for the hydrothennal solutions, and dispersed the mineralisation over a wide 

area. 



Figure 6.9: Down hole zonation of Zn grades for the N.E.-S.W cross section 
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6.6.2 Lateral zonation 

Analysis of the lateral zonation of down hole composite averages for the zinc grades 

reveal an interesting pattern (Fig. 6.11). Based on mapping, drilling and assay data by 

Aberfoyle and B.H.P. geologists, an average composite grade for the top 500m of each drill 

hole was calculated. Directions of possible fluid flow of mineralising solutions were determined 

by contouring the variations in assay metal ratios using lOO ppm lines(Goodell and Peterson, 

1974; Fig. 6.11). Figure 6.11 shows that there is an assay high centred around HP 4 that 
/, 

grades laterally into relative lows in drill holes HP 2, HP 3 and Mac 33. This pattern suggests 

that the mineralising event is centred somewhere in the location of HP 4 close to the Mount 

Charter Fault (Fig. 1.2). 

6.7 LEAD ISOTOPES 

A study of lead isotopes has been conducted on mineralisation from the major VHMS 

deposits at Rosebery, Hercules, Que River and Hellyer, and Devonian related vein deposits 

such as Farrell (Gulson et al., 1987). Devonian and Cambrian mineralisation display distinct Pb 

signatures (Gulson and Porritt, 1987 and Gulson et al., 1987). The Que River and Hellyer 

deposits also display slightly different lead isotope signature. The Que River deposit has lower 

207 Pbl 204 Pb versus 206 Pbl 204 Pb values in comparison with Hellyer. 

Two samples were analysed from disseminated sphalerite mineralisation within the 

High Point area (J.B. Gemmell, pers. comm., 1995). One sample was taken from the drill hole 

Mac 27 (274m) and the second sample was from drill hole MC 14 (165.9); (Table 6.1). The 

low lead sample (From Mac 27) falls within the Que River target signature while the higher lead 

sample (From MC 14) plots slightly outside the target signature (Fig. 6.12). This data indicates 

that the High Point mineralisation is Cambrian and plots close to the Que River lead target 

signature. 
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Figure 6.11: Lateral Zonation of Zn grades 

(Note: Grades decrease toward the N.E.) 
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Table 6.1 Lead isotope data for High Point.� 

Sample Location Mineral 206/204 207/204 208/204 Pb(ppm)� 

Mac 27 274 Sphalerite 18.281 15.603 38.104 1710� 

MC 14 165.9 Sphalerite 18.303 15.590 38.136 103� 

6.8 DISCUSSION 

From the descriptions of the vein stages at High Point and the comparison with the vein 

stages at Hellyer it is possible to ascribe three stages of vein mineralisation to Cambrian 

processes, and five to probable Devonian processes. Type I, 11 and ill vein stages are attributed 

to Cambrian processes and types IV-VIn to Devonian Processes. 

The two forms of sphalerite described represent two different mineralising events in the 

High Point area. Using lead isotope data and the vein relationships, the earliest light orange 

sphalerite is interpreted to have been precipitated from Cambrian hydrothermal fluids. 

Secondary evidence for this interpretation, i.e., the Zn ratios suggests that the disseminated 

mineralisation is related to Cambrian VHMS styles of mineralisation. The deep red to brown 

vein sphalerite which cross-cuts the disseminated sphalerite is interpreted to be related to 

remobilised Cambrian sphalerite during the Devonian Tabberabberan Orogenic event. The 

variation in colour of the sphalerite represent differences in Fe-content (Deer et al., 1992). This 

suggests that the deep red to brown sphalerite contains a much greater percentage of Fe within 

its crystal structure and the orange sphalerite contains less Fe. The significance of the clear 

sphalerite intergrowths is unknown however, it may suggest that the Devonian system became 

rapidly depleted in Fe during the [mal stages of cooling (Barwick, 1991). 

Chalcopyrite disease in the coarse grained sphalerite is thought to form as a replacement 

product by later hydrothermal solutions after crystallisation of primary the Fe-poor sphalerite 

(Mariko, 1988; Barton, et al., 1987; Eldrige et al., 1983). The chalcopyrite disease indicates 
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Figure 6.12: Lead isotope plots for disseminated sphalerite 
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that chalcopyrite is paragenetically later than the sphalerite. This is consistent with field 

observations. 

The exact origin of framboidal pyrite is unknown (Innes, 1993), however, they are 

indicative of relatively low temperature conditions (Sweeney and Kaplan, 1973). The euhedral 

pyrite associated with the framboidal pyrite may represent recrystallisation of framboidal pyrite 

in response to higher temperatures (Hekinian and Fouquet, 1985). 

Pyrrhotite has not been reported from either of the two major VHMS deposits in the 

Que-Hellyer Volcanics and is more common of Archaean massive sulphide deposits. Canadian 

Archaean VHMS deposits have pyrrhotite within their stringer systems and lower sections of 

the ore bodies and is thought to reflect hotter more reduced ore forming fluids (Franklin, et al., 

1981). Within the Mount Read Volcanics pyrrhotite has been recorded at the Rosebery VHMS 

deposit and occurs as large metasomatic replacement bodies at the southern end of the orebody 

(Braithwaite, 1974; Green, 1984; Khin Zaw, 1991). Other deposits that contain pyrrhotite are 

the Devonian granite related tin deposits of Renison Bell and Mt Bischoff (Morland, 1989). The 

pyrrhotite in the High Point is paragenetically very late and is considered to be related to 

Devonian mineralisation. 

The mineral textures described from High Point are comparable to several of those 

observed from Que River and Hellyer (Sections 2.5.1 and 2.5.2). The fine grained sphalerite, 

pyrite and galena at High Point is similar to featureless fine-grained pyrite-sphalerite-galena 

and/or chalcopyrite tensional veins from Hellyer (Section 2.5.1). The mineralisation associated 

with the silica-sericite alteration (Section 4.2.2) is akin to that described from Que River 

(Section 2.5.2) 

From the study of metal zonation, the mineralisation is partially concentrated at the base 

of the Que River Shale. It is suggested that the shale is acting as a trap for the mineralising 

fluids, Le., a chemical trap, where oxidised fluids contacted an anoxic barrier and precipitated 

sulphide minerals. The spatial association of higher grades of mineralisation with interpreted 

faults suggest that the faults have acted as possible conduits for the mineralising solutions and 
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have assisted dispersion of mineralisation over a wide area. Lateral zonation of Zn grades away 

from drill hole HP 4 is somehow related to the Mount Charter Fault zone (Fig. 6.10). 

6.9 SUMMARY 

The mineralisation at High Point consists of disseminated pyrite and sphalerite with 

minor galena, chalcopyrite, pyrrhotite and other gangue minerals such as calcite, quartz and 

barite. The mineralisation can be divided into Cambrian VHMS and Devonian mineralising 

systems. Evidence that discriminates the two types of mineralisation include lead isotope data, 

the habit of sphalerite and galena, the colour of the sphalerite, the paragenetic sequence of the 

minerals, the presence of minerals such as pyrrhotite, and associated mineral textures such as 

chalcopyrite disease. Secondary evidence that supports these conclusions include the zinc 

numbers. The higher grades of Zn appear to be associated with interpreted faults (Section 3.5) 

and basal sections of the Que River Shale. Down hole plots of Zn grades indicate that the 

basalts, andesites and the Que River Shale all contain some enrichment in Zn. It is postulated 

that the Que River Shale acted as a chemical and/or a physical trap for these mineralising fluids. 

The lateral zonation of Zn grades seems to suggest that the greater Zn concentrations are centred 

either around HP4 or between HP 4 and Mac 27. 
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Chapter 7 

Genetic Models 

Using the classification of the lithologies and the mineralisation a genetic model has been 

constructed that best explains most aspects of the High Point geology (Fig 7.1). The first 

recognised stage in the development of the High Point stratigraphy was characterised by the 

onset ofCambrian dacitic volcanism (Fig. 7.1B). The dacitic volcanic sequence include coherent 

feldspar-phyric lavas and lava breccias (hyaloclastites) that are genetically related to the lavas. 

Stage 2 of the model involves the intrusion and extrusion of amygdaloidal, augite + olivine

phyric coherent basalt into and on top of the pre-existing dacite units (Fig. 7.1C). Limited 

sedimentation has occurred prior to the deposition of the basalts due to the minor basalt

mudstone peperites. 

Stage 3 involves the deposition of up to 250 m of fine grained black sediments and felsic 

volcaniclastics in a quiet, deep marine, anoxic basin (Jago, 1973) (Fig. 7.10). These fine 

grained sediments and volcaniclastics were later lithified to form the Que River shale. Prior to 

the lithification of the sediments a sequence of massive to feldspar-phyric coherent andesites 

sills and dykes were emplaced into the Que River Shale sediments (as indicated by the peperitic 

margins), and the basalt and dacite units (Fig. 7.1£). The Que River Shale was then intruded by 

a sub-ophitic dolerite as a Cambrian event (7.1F). The heat source driving the Cambrian 

mineralisation is interpreted to be related to the emplacement of the andesite dykes and sills. The 

emplacement of the andesite is the preferred explanation to the heat source due to the association 

between the higher grades of Zn and the margins of the andesite bodies and the basal sections of 

the Que River Shale. The source for the metals is unknown however, two possible sources are 

postulated. The most likely source for metals are the dacite and basalt that lie deeper within the 

High Point stratigraphy. The second possibility for metals is a Cambrian massive sulphide that 
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is hosted within the dacites. Evidence for this includes the known mineralisation of 

Hellyer and Que River that occur within the same stratigraphic sequence at Hellyer 

and Que River. 

The final stage of the genetic model encompassed by this study is the 

deposition of the carbonate-pyn-hotite + chalcopyrite veins, quartz-carbonate

sphalerite-galena veins, carbonate veins and chlorite + carbonate veins (Fig. 7.1 G). 

These veins are attributed to the Devonian Tabberabberan Orogeny (Drown and 

Downs, 1990). This orogenic event has also produced the N.E trending, shallowly 

plunging open symmetrical folds and tpe epidote alteration. 

Figure 7.1: Genetic Model for the formation of the High Point Stratigraphy 

A) Basement (Animal Creek Greywacke). 

Basement (Animal Creek Greywacke) 

B) Emplacement of dacite lavas and hyaloclastites. 

....-. ..'. 
Coherent dacite lava ~~~~~~ Dacite hyaloclastite .... ...
~
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C) Intrusion and extrusion of coherent basalts and basalt breccias. 

Coherent basalts and basalt breccias 

D) Depositon of Que River Shale sediments. 
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• Que River Shale 

E) Emplacement of andesite dykes and sills and possible Cambrian mineralisation. 

(Note: Andesite emplacement possibly occurred soon after deposition of Que River Shale) 

Andesite dykes and sills
 
(Mineralisation is distributed at the base of the shale and in the basalts and andesites)
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F) Intrusion of Dolerite 

Dolerite intrusion 

G) Devonian metamorphism related to the Tabberabberan Orogeny 
and formation of epidote overprint. The event has also remobilised 
Cambrian sphalerite and galena with other minerals such as chalcopyrite, 
pyrrhotite and pyrite. 

• Distribution of Devonian veins (i.e throughout 
whole stratigraphy) 
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Chapter 8
 

Summary and Conclusions
 

The geology, mineralisation and genetic relationships noted within the High Point area 

have been described and interpreted based upon available data including; core logs, thin section 

studies, interpretative cross-sections, and analytical techniques such as X-ray fluorescence. In 

summary the main conclusions of this study are; 

1. The High Point area geology consists of six main Cambrian volcanic and sedimentary units; 

(i) A sequence of grey, fine grained, interbedded sandstones and siltstones that form the 

basal member of the interpreted stratigraphy. This unit is identified as the Animal Creek 

Greywacke. 

(ii) Dacitic units which are composed of coherent and brecciated dacites. The coherent 

feldspar-phyric dacites are interpreted to be lavas that have erupted in a subaqueous 

environment The dacites and their associated breccias are the equivalents of the Que

Hellyer mixed or mine sequence. 

(iii) Basaltic units which include coherent amygdaloidal, augite ± olivine-phyric basalts 

and associated basaltic breccias. The basalts may be both intrusive (deep or shallow) 

and extrusive. 

(iv) The Que River Shale, which in the High Point region is typically a massive, fme 

grained, pyritic black sediment, interbedded with minor volcaniclastic horizons that 

were deposited in a relatively quiet deeper water environment. 

L 
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(v) Andesites which occur as massive to weakly feldspar-phyric, coherent and 

brecciated horizons and 

(vi) A sub-ophitic dolerite that intrudes the Que River Shale. 

2. The Que River Shale, basalt and dacite units are intruded by a series of andesite sills and 

dykes. The andesite has developed peperitic margins where it intrudes shale, and chilled 

margins when it is in contact with the basalt and dacite. 

3. Hydrothermal alteration variably overprints the original lithologies at High Point. Up to five 

styles of Cambrian alteration are identified including; (i) silica, (ii) silica-albite, (iii) chlorite, 

(iv) sericite-fuchsite and (v) silica-sericite. 

4. A Devonian aged alteration assemblage is thought to overprint the earlier assemblages and is 

characterised by epidote. This later alteration may be associated with remobilisation of fluids 

during the Tabberabberan Orogeny. 

5. The structure of the area is dominated by N.E.-plunging synclines and by the Henty Fault 

zone to the east of the region, and the Mount Charter Fault immediately to the southwest of the 

study area. 

6. Alteration is vertically zoned and lithologically controlled with the main associations being; 

a) Silica-albite alteration in andesites, 

b) chlorite, and sericite-fuchsite alteration in basaltic units, 

c) silica alteration in shale sequences, 

d) silica-sericite alteration predominantly in the dacite units (also as a minor phase in the 

basalts and andesite sequences resulting in a pseudo-fragmental appearance) and, 
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e) epidote alteration occurs throughout all units in the sequence with the exception of the 

Que River Shale. 

7. The Cambrian alteration assemblages of the High Point lithologies are generally weak to 

moderate in intensity, with localised areas of strong to intense alteration occurring within 

brecciated units. 

8. The five Cambrian alteration assemblages at High Point are similar to those observed in 

association with the Hellyer and Que River massive sulphide deposits but are less intense. The 

similarity between the alteration observed in these areas is supported by the low alteration 

indices that are equivalent to those of the unaltered andesites in the stringer envelope zone in the 

footwall alteration zone at Hellyer. Lower alteration intensities at High Point are probably due 

to lower fluid temperatures, or the lack of fluid focussing along major structures. 

9. Based on ratios such as the Ti/Zr, P20S!fi02 and CrP20S, the three volcanic units noted in 

the High Point region (basalt, andesite and dacite) are correlateable to lithologies from the 

Mount Read Volcanics. Dacite units correlate with the suite I rocks of Crawford ~t  al. (1992), 

whereas the basalt units correspond to suite III lithologies. The andesite dykes of High Point 

are considered to be the temporal equivalents of the suite II lithologies. 

10. Geochemical evidence suggests that the High Point dolerite, previously mapped as a 

Devonian intrusive, is in fact a Cambrian intrusive that is broadly co-magmatic with the upper 

basalts of the Que-Hellyer Volcanics. Evidence supporting this correlation include similar 

P20S, Ti/Zr and CrP20S ratios for both the upper basalts and the dolerites. 

11. High Point mineralisation is characterised by eight main vein assemblages, these include; 

(i) Sphalerite veins (Type I); 

(ii) Sphalerite + galena ± pyrite veins (Type II); 

(ill) Pyrite + barite veins (Type III); 

(iv) Calcite + pyrrhotite ± chalcopyrite (Type IV); 
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(v) Quartz + calcite + sphalerite + galena + pyrite (Type V); 

(vi) Calcite (TyPe VI); 

(vii) Dolomite (Type VII); and 

(viii) Chlorite ±calcite 

12. Vein types I-Ill are similar to Cambrian VHMS style mineralisation observed within the 

stringer zone veins at Hellyer and are interpreted to be of a similar age. The remaining five vein 

stages are probably related to the Devonian Tabberabberan Orogeny . 

13. Disseminated sphalerite occurs in two main forms; as small fine-grained anhedral masses, 

and as coarse grained subhedral crystals. The fine-grained sphalerite in type I veins have a 

Cambrian lead isotope signature similar to that noted in the Que River deposit, suggesting that 

the lead is related to Cambrian VHMS style mineralisation. Coarse grained, subhedral sphalerite 

is associated with type V veins that are observed to cross-cut type I veins. This indicates that 

these veins are associated with a latter stage of mineralisation. 

14. The source of heat required to develop the Cambrian mineralisation and alteration may be 

attributed to either of the following; 

(i) the emplacement of the andesite dykes and sills 

(ii) or the dolerite intrusion. 

Based on the close spatial association between the higher grades of mineralisation and the 

margins of andesites units and faults, the favoured model is that the mineralisation is associated 

with emplacement of andesite dykes and sills. 

15. Lateral zonation of the zinc grades show a decrease in values towards the NE away from 

HP 4 and Mac 27. The higher zinc grades occur in close proximity to the Mount Charter Fault 

suggesting that it has acted as a conduit for mineralising fluids. Consequently the centre of 
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mineralisation in the High Point area may be located in the vicinity of drill holes HP 4 or Mac 

27. 

16. The relative enrichment of zinc below the Que River Shale in the High Point district is 

probably due to the shale behaving as a redox baIrier. 

17. The mineralisation is currently subeconomic however, potential exists for economic 

mineralisation deeper within the stratigraphic sequence. 
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Appendix 2
 

Raw geochemical data from High Point
 

Geochemical data from Que-Hellyer Volcanics (Corbett and Komyshan, 1989)
 

Sample localities for data from (Corbett and Komyshan, 1989)
 

Geochemical data from the Mount Read Volcanics (Crawford et al., 1992)
 



Appendix 2 : Whole Rock Geochemical data. 

Analabs Reports. 

Methods :-

GAIOl & GA 102 - Perchloric acid digest, AAS finish. 

GAI04 - Perchloric, Nitric, Hydrochloric and Hydrofluoric acid digest, 

AAS finish. 

GA140 - Aqua RegialPerchloric acid digest, AAS finish. 

GX401 - Pressed powder XRP. 

OX408 - Glass fusion XRF. 

OM615 - Loss on Ignition - gravimetric. 



+111I1I4-316896 AElERFOYLE Bl...l<N1E	 556 PI1I3 n:.R 15 • 95 1 
556 PI1I4 MAR 15 '95 13:1116+004-316896 AEERFOYLE BlRHE Analabs Ply. J

Analabs Pty. Ltd. A,C,~, 004 ~ 

".C,N. 004 50111M 6Analabs 
I Ill, I.;' lIt ~ I. I I ll. I j I • I j' I I I I'" I ,I' 1 I 1I I ,I j C,I. . I 11 •• ,I' ,I 

ANALYTICAL DATA 
ANALYTICAL DATA A!PORTNo, REPORT o.o.TE CUENT ORDER No 

IlIPOfll' OOE CLieNT OADI!R NO. 1100'60.60.10736 113/03/9, 1 7491 I 1 or 
1 100'60.60.10736 113/03/9' I 7491 I 2 tY 3 :\ 

.. . . . .. Pb Zn Zn Ni 8. er 
.' 

',..:T,; .;.:. rl '. ,~~ Sr Nb V A12D3 ~.iQ2 ,HU2,~ f~20:s..,. 
"	 

~ ,SAlo.1 ~101 SAlOl GAI04 GAI01 SAlOl GX401 aX401 6X4 
' , . ' 

~ .' ·,Ox:~o.., a"401, aX401 ,'GX~Ql ~X4Q:J, QX408. OUOS ~:)(4()a.,QX40,': ' 
1 1000 Cl)' 8 160 . 308 - <2 41 12'8 127 

.\)- 1 1000 12 3179 26 808 7 21 17.40 ~4.80 0.~3 6.72 
2 1001 ( 11 ) 48 1083 937 - <2 ~ 1300 6,,2 1001 11 2367 64 382 18 11.90 68.20 0.39 4.20 
3 1002 j~ 46 108 '68 <2 9 1483 6
 

3 1002 2001 64 37:1 13 3B 14.10 70.3Q 0.33 4.80 ,
...,< 4 1003 1'1- 8 73' 9 707 323
 
4 1003 '},1 3~32 29 297 11 2B 1~.70 ~7.30 0.159 8.3a
 

5 1004 I~	 B 60 <2 B2 437 
5	 

~:.
1004 I) 427~ <15 471 10 2B 13.00 46.20 0.71 8.24 " ..•.;. 8 100' (n\ 72 74 <2 183 

"•	 lOO:' (1 347& 22 316 8 19 12.150 ~2.30 0.~8 9.42
 
7 1006 'ij)\;\ B8 B3 141 <2 91 601 239
 

100. 4364 10 ~28 11 2' 14.10 47.70 0.73 6.91 ' '7 'fIJ.J. 8 1007(M( ~I 79 661 1026 <2 30 1960 67 
1007 2~~6 79 394 7 22 14.20 ~9.20 0.43 4.08 " .. ,"• '4 1008 11.-\ 34 94 1.220 <2 38 2934 81 

" 8 
1008 1'jf 3944 ~~ 461 10 36 14.50 ~5.10 0 ••6 7.30 " " 10 1009 ':JS 179 83 139 <2 130 744 496
 

10 1009 30&0 31 471 8 23 11.'0 42.40 0.~1 7.7~
~ 11 49 311 1001 <2 7 1400 10 
1010 3387 68 619 9 29 19.20 ~7.80 0.156 6.92 l·il"	 12 111 180 <2; 132 1763'!: 

12 1011 'j9 3146 31 393 10 21 12.20 42.20 0.'2 a.06 
13 132 390 <2 1274
 

13 1012 2760 46 646 8 27 16.50 55.30 0.46 6.31 .,:
 
" 

~~	 '/ 14 1013 (')..1\ 81 296 234 <2 37 3894 112
 
14 1013 "!i 20ti11 137 '02 B 22 13.70 60.90 0.44 '.'2'
 

15 101~ 1)\ 137 26 100 <2 100 1732 364
 
18 1014 367& ~1 787 10 26 1:'.40 48.10 0.61 10.02
tl ; 16	 64 1413 2404 <2 147 1407 427 
1. 101~ 2330 40 286 4 13.60 '4.'0 0.39 7.63':t~	 l' , " 17 1016 J':i) 206 111 <2 137 2044
 
17 1016 3346 39 419 9 24 12.'0 49.00 0.'6 9.01 ';" ,
16 18 1017 \~ \ 33 12:' 183 <2 112 741 364 .ii.':,'
18 1017 2416 34 707 4 14 13.60 ~':40 0.40 7.6~1Jb 

, ' 
.:1-'_9-4_10_1_8_~l..:\"~·:....J_)1+-__2_~-+-__9_4+-_2e_B_2-+- -+-__<_2-+-__1_3+-_1~_8_0-+-__2_1+-_ 

18 1018 3954 72 431 10 21 14.20 ~9.80 0.66 6.S4 
" 

~	 .:.~r. 20 1019 (').1\ 6 12 ~94 <2 9 123~ 249 
'" ,".20 1019 {~ 31~9 46 673 7 24 14.30 60.30 0.'3 6.44 .'. , . 21, 

:"' 
21
 

:'; ~~:' 22
 
22	 !'.,;, 

23 
24 DETECTION 4 4 0.002 2 10 :'I 

!lA DETECTION '0 ~ 3 3 0.0' 0.0' 0.01,	 0.01 

,~'I 25 UNITS ppm ppm ppm ppm ppm ppm ppm 
26 UNITS	 ppm ppm ppm 'l. Y.PP/II PP/II	 r. 'X " . IS • Inoulllcloro _ 



", 'J ., "f. 

Analabs Ply. Ltd. Analabs Pty.1 
.\-C.N. 8fM 511 GO+ 4.C.f'i,~'aA+i-alabs,:: ....:........ .'
 

I 'ilia•.'0041. 31~'. t·,~ p" • 

-·:~iA.~t!fl'!Je~;;:;:· 
Fu (004) 318890 

m:::i::
g:::(' 

Pill 

"\:: .:"'.: ;.~. 
1"':"-" ......... .. .' ..•..... ~ ..... ..' !'!J'lCl' 

'. 
.' ,', ......: ' .. 

.' '," .Mmtoo . 0~4Q" . 

ANALYTICAL DATA 
R£POfIT /to. I'lI:PORTDllTE ClJEm 0fI0E1l HQ. 

1100~00. 60.10736 113/03/9:5 17491 

..>1=<10 K2Q M;O P2Q:I S N.20 

DUO" P)(408 PX40B OX40a OX409 OK401i 

I 3 

LOI 

Pl'l015 

PllGE 

~ 

Tet 

Oll4' 

24/()2/95 

... ~. . , . 
. j,' 

Aberfoyle R.sourc&s Limited 
EMplor.tion Division 
P.O. BoM 952 
BURNIE TAS 7320 

1 

2 

3 

4 

1000 

1001 

1002 

1003 

0.27 

0.1 :I 

0.10 

0.39 

0.22 

3.24 

1.02 

2.30 

.1.29 

2.23 

2.32 

0.90 

3.62 0.30:1, 

1.30, 0.274 

0.77 0.081 

~ r)0.184 

0.013 

0.752 I 

0.~11 

0.0'i/~ 

4.37 

3.19 

4.38 

4.21 

4.13 99 

3.19 100 

1.39 100 

4.10 99 

,".:. ...... ..,. . 20": 
, " 

!I 1004 0.20 13.0~ 0.12 :1.70 0.613 0.79:1 3.96 6.07 100 

e 100:1 0.18 10.20 0.44 9.:17 0 • .145 0.009 1.20 3.09 99 

7 1000 0.23 11.93 O. ~11 0.12 0.40 0[ 0.014 4.23 6.64 "i9 

1./101' I:lI Prep I ~ ani FREE ... 

II&,Cr ,lr,llb, Y,Br ,RbiBI401 

Cu,Pb,ln,A9,lIi1IA101 8 

11 

1007 

1008 

0.18 

0.41 

0.08 

4.41 

2.92 

2.73 

2.2.~ 

3.74 

0.288 
~ 

0.796 

0.732 i 

0.3731 

4.12 

3.20 

4.09 

3.94 

99 

99 

1IIIlI.£ ROCK/DUOB TilDJ80B 
10 

11 

1009 

1010 

0.27 

0.2B 

10.80 

2.2:1 

1.14 

1.89 

6.~2 

3.17 

0.~36 

0.303 

0.~8 

0.4~8! 
2.16 

4.87 

8.20 

2.89 

99 

100 

..:;. 
12 

13 

1011 

10n 

0.48 

0.26 

15.08 

0.17 

1.21 

1.77 

0.86 

3.91 

0.:541 

0.299 

0.000 

0.3~6 

2.95 

3.90 

7.99 99, 

4.30 100 

-. :':' ·:T· ,.::;.;;'.::~:~:~::::;!::;:: ..;::':.:~-:~;' ~::. y. :',':', .'. ::, ;': ::..':"'::' 

:.::' : i· : .,,, .. .. /'Ir R de Ilomford

,::-.,!;; ~:F::f~::~:nLi" t., 

REMARKS 

, 

14 

HI 

18 

17 

1013 

1014 

101:1 

1010 

0.31 

0.30 

0.41 

0.47 

4.13 

7.70 

5.72 

11.12 

4.84 

1.88 

1.75 

1.47 

3.89 

7.42 

5.79 

8.02 

0.289 

0.5:12 

0.105 

0.583 

0.491 

0.020 

0.299 

0.022 

2.42 

2.40 

2.95 

2.31 

2.16 

:1.02 

6.02 

4.84 

9"i, 

99 

99, 

100 

L:.: ~i\~;:l!illjH~:\;;i~j;!r.,;q~;:·~i\!Ei~~~;::;i::;;/.· ,: :::':;;:':':::<:;::..:"::.::: .:: 
,.. 

1e 

18 

1017 

1018 

0.32 

0.43 

7.63 

4.78 

0.'i/8 

2.20 

7.14 

3.29 

0.098 

0.334 

0.017 

0.221 

2.18 

3.21 

4.75 

3.03 

100. 

99 

20 1019 0.46 6.42 1.43 4.bO 0.160 0.023 3.27 2.07 100. 

" 

.. 
a1 

, 22 

23 

24 DETECTION 0.01 0.01 0.01 0.01 0.00~ 0.005 0.0:1 0.01 O.,. 
215 UNITS ~ Y. ~ Y. Y. Y. Y. Y. 

.. ..... .. ... . .. ,".'. .. _7.'';''''.~·l.:~'1;;'~ ·'rrrw!,!.':~~~~~~-:--",!,·..~--....,.--,-,...------J ::~~'.~:" .. . '" ~HORlseOi n. ",11. ,,:, .. ,. ':l3i~=~.ii ~e::::OFFICER
• ;. '.: ".1.", ''''''':",' 



08 3247 
OJENT 0IDSl No. rAGI 

3 
0F 

4 0lIDEII No. 

Au Pb 9099 AHM 

lH5 280 14 1150 33 0-.20 

2 333674 110 200 20 x 1020 25 2.9.85 ASAP 

3 333673 94 80 17 0.3 968 60 TOTAL No. OF SAMl'l.fS 

333676 ea 120 130 24 x 1010 93 30 

6 

5 333677 

333678 

80 

91 133 

100 

11 

16 

x 

0.5 1130 

1020 x 

10 -
ANALYSIS 

( 

333679 

69 140 

13 

6 

x 

1130 

1230 

13 

Cu Pb Zn Ag 
As Ba. Cr 
Au(681-702 only 

9 333681 77 se 163 13 x 1170 0.01 10 

10 89 70 16 x 724 0.01 x 
II 333683 82 103 18 0.3 703 0.01 x 
12 333684 79 lee 263 20 0.3 729 0.01 70 

13 

14 

333683 

333686 69 130 

1030 

343 

2 

24 

x 

0.5 830 

770 x 

x 

lee 

90 
REMARKS 

15 

16 

333687 97 

33 18150 

1630 

14 

26 

x 

0.3 

2620 

2220 

x 

x 

130 

333 . /"IC-I'3 

Cctt-f£. G-tl. ~ 

HM"i'7~ '-'? 

333689 ,. 43 se 370 16 x 1740 x 130 

20 

19 

18 

333691 

333692 

333690 

1068 

27 

32 

123 

83 

1380 

3400 

2200 

14 

12 

26 

x 

x 

0.3 1070 

1260 

884 x 

x 

x 

213 

440 

960 

DATA ENTERED 

K:M .771Li&s-
By ........ 0.'0 ....... 

21 333693 160 22 x 673 x 140 ...t,N, 

24 

23 

22 

25 

333696 

333693 

333697 

333694 

303 

313 

379 

343 

1:50 

120 

330 

200 

2330 .. 

330 

410 

x 

23 

3 

X 

x 

x 

x 

X 

1170 

499 

926 

868 

X 

X 

X 

x 

210 

690 

213 

1000 
CA 
ss 
Ma 
AA 
vo 
IG 
pp 
GF 

_ aboo<i>olan A 

.·rot l'--a Xl 
opectr~ SI 
coIorim.try Cl 
dvo""u<>II'""PhY Cl 
"!lotion n 
oth.N ch«nk:.aI. meonI 0 
miac.llaneoul MJ 
HloIOtnc.-.c:. ft, 
1nduc1lvely CDupIed,..,... 'IQ 

:~1 

''i''~l 



CiJEHl' ClID8l ..... 

/l~ .~ ,..!f, 
".f:" :.::'~~ 

'" :1" 
~f. 

lUll 
No.. " 

2 

3 

.. 
5 

6' 

333698 

333699 

3337ee 

333781 

333782 

382 

298 

331 

481 

493 

128 

lUS 

14S 

12=:5 

lee 

1158 

12=:5 

218 

128 

148 

=:5 

6 

7 

3 

5 

)( 

)( 

X 

X 

X 

9899 

Au 

834 X 

769 X 

676 X 

1238 X 

1830 X 

20 

lS 

45 

15 

JolIto

;)S ... 

1414' 

,. : 
-:.:.' 

9 

10 

11 

'. 
!ij 

12 

13 

1.. 

15 

16 

18 

19 

20 

21 

22 

.~, 
.; 

:t 
23 

24 

25 

DETECTION 

DIGESTION 

METHOD 

18 

481 

2 0.5 

101 

10 

401 

0.008 

3139 

5 

101 

:": ..I~~~·l~~. .~ ;;".~ . A~.4I.4-$'1-



. . . .-.. ANA' ASSANA'ARS A o.v.on oIl~ TeAni;I Set>t>c.. \Ac.iNJ.., Pr, Uti 

A..C N. OOC $a! lS64A 0MMJn of ItII:I'II:IiIpl TNIIng Setwg. fAuN_) Ply. Ud. 

ANALYTICAL DATA 
A..C.N.ClIM5I'lWM 

SAMPLE PREfiX 

ANALYTICAL DATA 
REPORT No. REPORT DATE WENT ORDER No PAGE 

TUBE 
No. 

-..ePAEFIX 

SAMPLE 
No. Cu 

REPORT No. 

I100560.60.09357 

Pb Zn Ag 

REPORTD EAT CLIENT ORDER No. 

20/04/93 12738 

~u(R)Au Ba 

I 2 

As 

PAGE 

Of 10 

Cr 
TUBE 

No. 
SAMPLE 

No. 
Cu 

1100560.60.09357 

Pb Zn Ag 

20/04/93 12738 

~u(R)Au Ba 
I 1 

As 

Of 

1 622335 55 8 95 <2 <0.008 - 476 2 
1 622360 110 905 2090 <2 <0.008 - 1817 17 64 

2 622336 55 6 78 <2 <0.008 - 456 2 
2 622361 115 41 1146 <2 <0.008 - 1915 7 44 

3 622337 44 <5 74 <2 <0.008 - 443 4 
3 622362 58 68 1815 <2 <0.008 - 2537 10 41 

4 622338 41 <5 78 <2 <0.008 - 456 3 
4 622363 220 935 4238 <2 <0.008 - 1358 2 38 

5 622339 50 5 88 <2 <0.008 - 417 <2 
5 622364 130 17 2728 <2 <0.008 - 1456 19 39 

6 622340 94 41 166 <2 <0.008 - - -
6 622365 115 490 3079 <2 <0.008 - 2038 8 33 

~7 622366 88 29 1450 <2 <0.008 - 1531 5 34 f(7 
8 

622341 

622342 

70 

105 

59 

44 

329 

145 

<2 

<2 

<0.008 

<0.008 

-

-

-

-

-

-
8 622367 ~ 135 193 2191 <2 <0.008 - 1120 18 1010 

9 622343 41 135 500 <2 <0.008 - - -
9 622368 83 83 706 <2 <0.008 - 1113 18 165 

10 622344 77 37 153 <2 <0.008 - - -
10 622369 140 52 216 <2 <0.008 - 1449 7 173 

11 622345 73 . 15 92 <2 <0.008 <0.008 -
11 622370 130 25 188 <2 <0.008 - 1158 9 164 

12 622346 80 42 160 <2 <0.008 - -
12 622371 145 1030 1723 <2 <0.008 <0.008 140 46 21 

13 622347 115 33 200 <2 <0.008 - - -
13 622372 180 770 807 <2 <0.008 - 1415 16 19 

14 622348 80 30 135 <2 (0.008 - - - I 

14 622373 265 765 1610 <2 <0.008 - 1812 13 15 

15 622374 253 310 710 <2 <0.008 - 1702 12 20 
15 622349.,J 125 200 2180 <2 0.014' - 1136 16 li 

16 622350 47 9 99 <2 <0.008 - 529 <2 
16 622375 195 120 463 <2 <0.008 - 1700 13 14 

\ 622351 71 34 148 <2 <0.008 - - -
! I 622376 190 6 449 <2 <0.008 - 1574 11 1~ 

18 622377 150 30 307 <2 <0.008 - 1757 3 14 
18 622352 120 22 176 <2 <0.008 - - -

19 622378 56 <5 143 <2 <0.008 - 414 4 17 
19 622353 80 17 137 <2 <0.008 - - -

I 

20 622379 47 <5 123 <2 <0.008 - 803 2 16 
20 622354 86 18 83 <2 <0.008 - 804 3,; i 

I 

21 

22 

622380 

622381 

85 

46 

<5 

<5 

104 

105 

<2 

<2 

<0.008 

<0.008 

-

<0.008 

1456 

1530 

6 

<2 

13 

12 

21 

22 

622355 

622356 

63 

84 

57 

1130 

323 

2178 

<2 

<2 

<0.008 

<,0.008 

-

<0.008 

1783 

177·) 

12 I 

51 
23 622382 56 <5 83 <2 <0.008 - 1075 -t:2 11 

23 622357 71 1050 1086 ,2 <0.008 - 1382 13 I 
I 

24 622383 27 <5 132 <2 <0.008 - 845 7 19 I ! 
24 622358 74 155 31:2 ..:.2 <0.008 - 1469 ~O I 

I 

25 622359 83 875 1246 <2 <0.008 - 1769 13 
25 622384 60 30 

_inppm ___~ 

T· ........ _bul_loOlowlO_x • __ Io_doIecIiDn_ 
- • -'tmenI nul a.mined 

953 <2 <0.008 - 625 

AUTHORISED 
OFfiCER 

143 
1 

32 

a~ 
./ 

_ in ppm unIoss __ spogfiod 

T • .-men, pt....,r; ~ concentration reo low 10 measure 
X • -'tmenI conc:enlrabOn '1 beiow dlUection limd -....,1 noI deltH1'Ilined 

1 

AUTHORISED d~ 
OffiCER 

,../ .-/ 

, I
 



--
~. 

ANAl ASS 
. ANAl ASS 

A0tWII0'l 01 ~T....,.. s.tvKn t..........JPry. lid. 
A.C" 004 Slit, eM 

ANALYTICAL DATA 

AOIWIIO'loll~T...-.gs.w:..I~IPryLld 
A.e,N. 004 581 .. 

ANALYTICAL DATA 
SAIFLE l'AEF1X REPORT No. 

1100560.60.09357 

REPORT DATE 

20104/93 

CLIENT ORDER No. 

12738 I 1 

PAGE 

OF 10 

SAMPlE PREFIX REPORT No. 

I 100560.60.09357 

REPORT DATE 

20104/93 

CUENT ORDER No 

12738 12 

PAG' 

Of 

TUBE 
No. 

1 

SAMPLE 
No. 

622335 

Cu 

55 

Pb 

8 

Zn 

95 

Ag 

<2 

Au 

<0.008 

~uIR) 

-

8a 

476 

As 

2 

Cr 

746 

TUBE 
No. 

1 

SAMPlE 
No. 

622360 

Cu 

110 

Pb 

905 

Zn 

2090 

Ag 

<2 

Au 

<0.008 

~uIR) 

-

Ba 

1817 

As 

17 I 

2 622336 55 6 78 <2 <0.008 - 456 2 766 2 622361 115 41 1146 <2 <0.008 - 1915 7 

3 622337 44 <5 74 <2 <0.008 - 443 4 762 3 622362 58 68 1815 <2 <0.008 - 2537 1<) I:'-
4 

5 

622338 

622339 

41 

50 

<5 

5 

78 

88 

<2 

<2 

<0.008 

<0.008 

-

-
456 

417 

3 

<2 

789 

840 

4 

5 

622363 

622364 

220 

130 

935 

17 

4238 

272B 

<2 

<2 

<O.OOB 

<0.008 

-
-

1358 

1'156 

::? 

19 

i 
, 
I 

I 

6 622340 94 41 166 <2 <0.008 - - - - 6 622365 115 490 3079 <2 <0.008 - 203B 8 

~7 
6 

622341 

622342 

70 

105 

59 

44 

329 

145 

<2 

<2 

<0.008 

<0.008 

-
-

-
-

-
-

-
-

1-1,7 

6 

622366 

622367 ~ 

88 

135 

29 

193 

1450 

2191 

<2 

<2 

<0.008 

<0.008 

-
-

1531 

1120 

5 

lB J 

9 622343 41 135 500 <2 <0.008 - - - - 9 622368 83 83 706 <2 <O.OOB - 1113 18 

10 622344 77 37 153 <2 <0.008 - - - - 10 622369 140 52 216 <2 <O.OOB - 1449 7 

11 622345 73 '15 92 <2 <0.008 <0.008 - - - 11 622370 130 25 18B <2 <O.OOB - 1158 9 

12 622346 80 42 160 <2 <0.008 - - - - 12 622371 145 1030 1723 <2 <O.OOB <0.008 140 '16 I 
13 622347 115 33 200 <2 <0.008 - - - - 13 622372 180 770 807 <2 <O.OOB - 1'115 10 T 

14 622348 8b 30 135 <2 <0.008 - - _ J.. - 14 622373 265 765 1610 <2 <0.008 - 1812 13 , 

15 622349"; 125 200 2180 <2 0.014'" - 1136 18 951 15 622374 253 310 710 <2 <O.OOB - 1702 1: I 
I 

16 622350 47 9 99 <2 <0.008 - 529 <2 709 16 622375 195 120 463 <2 <O.OOB - 1700 13 I 
, 

16 

622351 

622352 

71 

120 

34 

22 

148 

176 

<2 

<2 

<0.008 

<0.008 

-

-
-
-

-

-
-

I 

-
\ I 

18 

622376 

622377 

lQO 

150 

6 

30 

449 

307 

<2 

<2 

<0.008 

<0.008 

-

-
1574 

1757 

II 

,~3 i 
-

19 622353 80 17 137 <2 <0.008 - - - - i 19 622378 56 <5 143 <2 <0.008 - 414 
I 

4 
I 

20 622354 86 18 83 <2 <0.008 - 864 30 131 [ 20 622379 47 <5 123 <2 <0.008 - 803 -
21 622355 63 57 323 <2 <0.008 - 1783 12 109 i 21 622380 85 <5 104 <2 <0.008 - 1456 " I 

22 622356 84 1130 2178 <2 <.0.008 <0.008 1770 5 128 ! 22 622381 46 <5 105 <2 <0.008 <0.008 1530 I 
., i 

--

23 

24 

25 

622357 71 1050 

622358 74 155 

622359 83 875 

_ ..ppm..-.....-~T. __bUI_IoO..... _ 
x .......... __ .beIow dlMIcdDn IImiI
-•.....,.1'101 ........ 

1086 

312 

1246 

<2 

<2 

<2 

<0.008 

<0.008 

<0.008 

- 1382 

- 1469 

- 1769 

AUTHORISED 
OFFICER 

13 124 
I 
! 

20 104 

13 67 

d~ 

23 

24 

25 

<S622382 56 

622383 27 <5 

60 30622384 _no in ppm"- otherwise speallod 
T • element pretMlt: but concentnlDon loo low 10 measure 
X • element conc»nl1llion is bekJw delec1iOn Iiml 
- • ea.menl naI deIermine<I 

83 

132 

953 

<2 

<2 

<2 

'.0.008 

<0.008 

(0.008 

- 1·)75 - , 
-

I 

- 845 7 
r--~ 

I 

.' 6"'~ ~~ ,
-~ ~-

AUTHORIS#
OFFICER • 

//
 



ANA'ABS 
A ew..... Of Inl::I'Ic.aCM r-....g s.tw.. (AuA., PfW Lld 

A.C H. C/OC sal 664 

ANA'.ABS ANALYTICAL DATA 
A~"_T__I-..qPlr·LId. 

A.e.N. QOI at .. 
SAAIPl.E PREFIX REPOATNo REPORT DATE CUENT OADER No PAGI 

-.ePllEFIlC 

ANALYTICAL DATA , 
REPORT No REPORT DATE 

I100560.60.09357 20104/93 

CLIENT ORIlER No 

12738 I.... 
PAGE 

OF 10 

TUBE 
No. 

1 

SAMPLE 
No. 

622385 

Cu 

72 

1100560.60.09357 

Pb Zn Ag 

155 404 <2 

20/04/93 12738 

Au AuCRI 

<0.008 -
Ba 

220 

1 
3 

As 

28 

CF 

TUBE 
No. 

SAMPlE 
No. Cu Pb Zn Ag Au ~u(R) Ba As Cr 

2 622386 83 36 339 <2 <0.008 - 1137 14 
1 622410 46 <5 83 <2 <0.008 - 783 2 13 

3 622387 70 <5 118 <2 <0.008 - 1476 2 
2 622411 77 41 423 <2 <0.008 - 1035 11 72 

4 622388 158 <5 146 <2 <0.008 - 1673 S 
3 622412 91 <5 118 <2 <0.008 - 320 8 273 

5 622389 196 <5 216 <2 <0.008 - 2795 3 
4 622413 90 <5 98 <2 <0.008 - 216 9 1068 

6 622390 '67 <5 122 <2 <0.008 - 1102 3 

h 

5 

6 

7 

8 

622414 

622415 

622416 

622417 

60 

79 

43 

32 

<5 

<5 

5 

<5 

85 

94 

75 

70 

<2 

<2 

<2 

<2 

<0.008 

<0.008 

<0.008 

<0.008 

-
-
-

180 

165 

294 

233 

15 

4 

7 

5 

394 

870 

355 

435 

l(7 
8 

9 

10 

622391 

622392 

622393 

622394 

107 

48 

94 

49 

<5 

<5 

7 

<5 

116 

97 

97 

123 

<2 

<2 

<2 

<2 

<0.008 

<0.008 

<0.008 

<0.008 

-

-
-
-

1526 

1359 

1563 

1487 

2 

<2 

<2 

<2 
9 622418 25 7 92 <2 <0.008 369 7 399 

11 622395 91 6 124 <2 <0.008 - 813 6 
10 12 622396 81 247 918 <2 <0.008 <0.008 1564 1,) 
11 13 622397 230 33 291 <2 <0.008 - 997 11 
12 14 622398 221 <5 515 <2 <0.008 - 855 11_: 

13 15 622399 205 <5 317 <2 <0.008 - 1386 El 
14 16 622400 239 <5 225 <2 <0.008 - 1015 

, 
" 

15 I. . 622401 214 <5 214 <2 <0.008 - 1058 ," -. 
~ 

16 18 622402 265 <5 244 <2 <0.008 - 1067 ~ -
19 622403 198 <5 195 <2 <0.008 - 819 -.,

,~ 

18 20 622404 194 5 199 <2 <0.008 - 965 '-2 
19 21 622405 245 <5 253 <2 <0.008 - 335 .' 
20 22 622406* 128 189 2211 <2 <0.0013 <0.008 1128 18 
21 

22 

23 

24 

622407 

622408 

144 

66 

<5 

<:.5 

187 

126 

<2 j <0.008 

<2 <0.008 

-

-

1174 

934 

9 

<: 
I 

23 DETECTION 4 5 4 2 0.008 0.008 10 2 5 
25 622409 64 <5 94 <2 <0.008 - 978 4 

24 

25 

UNITE 

METHOD 

ppm 

GA10l 

ppm 

GA10l 

ppm 

GAI0l 

ppm 

GAI0l 

ppm 

GG309 

ppm 

GG309 

ppm 

GX401 

ppm 

GX401 

ppm 

GX401 

Rnub in pptn unIeaa otherwise &P«ifted 
T. Nnent PfeMnt; but concenuabon too low to meUUI. 
X • eIemenI c:oncentration is below (Jelecaon 1iml.1 
- • "'menl not determined AUTHORISED £ ~ 

OFFICER ./'-L:L 
n • ,,~ ~ ........... nl.c .. ...""' ......,00: .....".,.,11,,11
 // / 
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ANALYTICAL DATA ANALYTICAL DATA 
SNoFl.£ PREF1X REPORT No. 
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~PORTDATE 

10104/93 

CLIENT ORDER No. 

12738 16 

PAGE 

OF 10 

SAMPlEPREFIX REPORT No. 

1 100560.60.09357 

REPORT DATE 

20/04/93 

CLIENT ORDER No 

12738 I 5 

PAGE 

OF 

TUBE 
No. 

SAMPLE 
No. Zr Ti A1203 Si02 Ti02 Fe203 MnO CaO K20 I TUBE 

No. 
SAMPlE 

No. Zr Ti A1203 Si02 Ti02 Fe203 MnO CaD K: 

1 622372 180 3410 15.98 60.10 0.57 7.17 0.28 4.05 2.25 1 622335 84 3140 13.95 50.70 0.52 8.67 0.18 8.61 1 

2 622373 168 3180 15.91 60.80 0.53 6.97 0.29 4.88 2.49 , 2 622336 89 3270 13.45 51.20 0.55 8.73 0.16 9.71 1 

3 622374 173 3200 15.71 60.70 0.53 7.40 0.29 4.62 2.60 3' 622337 84 3150 13.26 51.00 0.53 8.69 0.16 9.96 1 

4 622375 168 3190 15.65 61.80 0.53 6.57 0.24 4.59 2.36 4 622338 74 2900 12.76 48.80 0.48 8.80 0.17 10.12 C 

5 

6 

622376 

622377 

166 

168 

3120 

3120 

15.26 

15.23 

60.70 

61.20 

0.52 

0.52 

7.16 

6.97 

0.22 

0.22 

5.32 

4.59 

2.41 

2.60 

5 

8 

622339 

622349 >\
76 

84 

2950 

2610 

12.83 

15.12 

49.50 

51.70 

0.49.. 
0.44 

8.55 

10.06 

0.10 

0.87 

9.65 

3.87 

,-. 
1 

fi 
7 

6 

622378 

622379 

173 

177 

3170 

3180 

15.86 

15.52 

60.30 

60.80 

0.53 

0.53 

8.03 

8.17 

0.18 

0.21 

1.89 

2.27 

1.61 

2.19 
..( 

7 

8 

622350 

622354~ 

80 

179 

3070 

4770 

12.92 

14.41 

47.50 

59.20 

0.51 

0.80 

8.33 

9.84 

0.16 

0.23 

10.07 

1.44 

0 

2 

9 622380 166 3080 15.50 60.80 0.51 6.43 0.18 3.62 2.42 9 622355 195 4720 14.68 54.10 0.79 9.03 0.24 5.29 1 

10 622381 164 3130 15.36 59.20 0.52 8.08 0.22 3.03 2.52 10 622356 190 4670 14.54 55.30 0.78 8.74 0.29 3.93 1 

11 622382 158 2820 14.39 66.90 0.47 4.27 0.13 2.48 1. 70 
I 

11 622357 193 4790 14.55 56.30 0.80 9.28 0.40 4.18 1 

12 622383 182 3170 16.40 58.70 0.53 8.91 0.22 1.29 1. 54 
I 

12 622358 182 4500 14.57 54.60 0.75 9.01 0.43 6.83 1 

13 622384 194 2670 16.12 59.90 0.45 6.70 0.18 1. 58 0.77 I 13 622359 175 4230 14.82 55.40 0.71 8.09 0.45 7.09 1 

14 622385 79 2170 10.62 41.90 0.36 6.41 0.33 15.57 0.25 14 622360 187 4430 15.74 55.80 0.74 8.56 0.51 5.30 1 

15 

16 

622386 

622387 

230 

225 

2280 

2300 

14.95 

14.55 

66.10 

66.50 

0.38 

0.38 

5.18 

5.56 

0.13 

0.15 

1.35 

2.39 

2.52 

2.27 I 
15 

16 

622361 

622362 

171 

182 

4520 

4690 

15.24 

15.63 

55.20 

55.60 

0.75 

0.78 

8.99 

8.70 

0.50 

0.55 

5'; 56 

5.04 

1 

:2 

. , 
622388 215 2270 14.47 66.60 0.38 5.39 0.13 2.36 2.94 \ I 622363 178 4660 15.42 56.80 0.78 8.44 0.38 4.47 1 

18 622389 235 2330 15.07 65.80 0.39 6.19 0.13 1.30 4.59 18 622364 174 4710 15.53 56.60 0.79 9.15 0.36 3.76 1 

19 622390 210 2260 14.40 68.10 0.38 3.98 0.10 1.98 2.36 19 622365 180 4770 15.84 55.10 0.80 8.88 0.47 4.6c. 
I 

~ -

20 622391 231 2040 14.09 71.50 0.34 2.17 0.05 1.39 3.91 20 622366 185 4740 15.34 53.90 0.79 9.27 0.40 5.41 1 

21 622392 241 2240 15.41 65.40 0.37 6.56 0.16 1. 31 3.23 
i 

21 622367 ~ 82 2580 14.98 51.50 0.43 9.99 0.88 3.83 1 

22 622393 226 2100 14.40 71.!q 0.35 2.33 0.05 1.30 4.46 22 622368 163 4040 13.58 52.50 0.67 8.41 0.28 8.98 1 . 

.

23 622394 239 2200 15.27 65.30 0.37 6.94 0.16 1.37 2.62 23 622369 166 4040 14.02 55.50 0.67 9.00 0.24 7.10 1 

24 622395 141 5870 15.05 50.80 0.98 9.64 0.31 8.27 1.13 24 622370 173 3920 14.00 52.10 0.65 =1.25 o. ?14 8.45 1. 

25 622396 226 2750 14.31 65.4q 0.46 5.64 0.23 3.56 2.29 25 622371 178 3210 15.99 60.09 0.54 7.43 0.23 2.41 O. 

_ .. PP"''''--- opociIIod RasuIta in ppm unIMa othelWiae specrfied 
T .......... prMIftt but COflCIf\IrUon 100 kM 10 meuur. T • e&emenl pruent; buI concentnltion 100 kJw 10 measure� 
X .......... COflCIf\IrUon is below deleCdon IirM AUTHORISED .....--,~ -z-- X • ""'1 concentnllion ia bekJw delection limit AUTHORISED�4~ d b

- • elemenl nol dtllenmned -·...,.....not~ OFFICE!,! ,/ OFFICER 
./' /' 
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ANALYTICAL DATA ANALYTICAL DATA 
SMoF\.E PIlEf\)( IlEPORTNo. 
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CLIENT ORDER No. 
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- SAMPl.E PREFIX REPORT No 

1100560.60.09357 

CLIENT OROER NoREPORT DATE 
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PAGE 

OF 

TVBE 
No. 

SAMPlE 
No. MQO P205 5 Na20 LOI TOTAL 

TUBE 
No. 

SAMPLE 
No. Zr Ti A1203 Si02 Ti02 e203 MnO CaD K 

1 

2 

622335 

622336 

9.71 

10.55 

0.134 

0.129 

0.020 

0.010 

1.52 

1.67 

4.61 99.62 

2.98 100.20 

I 
1 

2 

622397 

622398 

155 

151 

30\0 
" 

2820 

12.38 

12.63 

54.80 

53.40 

0.50 

0.47 

7.54 

7.49 

0.27 

0.34 

9.20 

10.22 

1 

1 

3 622337 10.75 0.129 0.010 1.53 3.20 100.27 3 622399 178 2500 .1,3.63 60.80 0.42 5.81 0.22 5.39 1 

4 622338 11.30 0.125 0.040 1.61 4.50 99.55 4 622400 189 2480 14.69 65.90 0.41 4.53 0.1. 2.~7 :: 

5 622339 10.99 0.106 0.050 1.07 5.55 99.65 5 622401 203 2660 14.95 65.60 0.44 5.45 0.15 2.::' I 
I 
I 

-

6 622349* 7.53 0.192 0.050 3.38 5.60 100.04 6 622402 189 2580 14.33 66.20 0.43 3.94 0.12 3.:?9 I :: 

( 
7 

8 

622350 

622354 

9.95 

3.58 

0.117 

0.291 

0.040 

2.360 

1.34 

1.71 

8.55 

5.74 

99.94 

101.81 

~(7 

8 

622403 

622404 

194 

197 

2490 

2510 

14 •.30 

14.59 

64.70 

64.70 

0.42 

0.42 

3.84 

4.52 

0.12 

0.13 

4.13 

3.27 I 

2 

3 

9 622355 4.78 0.310 0.750 2.81 5.47 99.61 9 622405 197 2550 14.28 63.00 0.43 5.62 0.15 3.6~ 1 
-

10 

11 

622356 

622357 

5.22 

4.97 

0.288 

0.308 

0.590 

0.260 

3.19 

3.59 

5.35 

3.66 

99.51 

99.58 

10 

11 

622406 ~ 

622407 

88 

166 

2730 

4050 

15.13 

15.06 

51.50 

59.10 

0.45 

0.68 

10.03 

9.51 

0.88 

0.22 

3.79 I 1 

2.14 i :: 

12 622358 4.63 0.315 0.430 3.01 3.76 99.96 12 622408 168 3760 15.27 60.80 0.63 7.42 0.19 3 .. 23 i C 

13 

14 

622359 

622360 

3.93 

4.10 

0.288 

0.319 

0.270 

0.250 

2.75 

3.14 

4.13 

3.67 

99.60 

99.66 

13 

14 

622409 

622410 

152 

149 

3450 

3040 

13.72 

14.20 

62.70 

62.90 

0.58 

0.51 

4.49 

4.82 

0.15 

0.16 

5.9 1) 

4.Sc 

I, 
I 

I 

:: 

:: 

15 622361 3.96 0.306 0.110 2.84 4.31 99.64 15 622411 148 4790 15.09 56.40 0.80 8.13 0.19 "":' .., .... 
...... ",.J , :: 

16 

, 

622362 

622363 

3.76 

3.43 

0.332 

0.353 

0.100 

0.840 

2.55 

3.64 

4.30 

3.55 

99.70 

99.59 
, 

16 622412 

622413 

96 

33 

3170 

1950 

13.62 

11.79 

51.40 

39.30 

0.53 

0.32 

8.34 

8.08 

0.16 

0.25 

0.2:' 

14 .. 7·) 

, 
i 
I 
I 

.., 

1 
. 

18 

19 

20 

622364 

622365 

622366 

3.57 

3.77 

3.95 

0.338 

0.352 

0.353 

0.340 

0.230 

0.120 

3.35 

2.98 

2.76 

4.32 

4.35 

5.53 

99.71 

99.69 

99.70 

18 

19 

20 

622414 

622415 

622416 

144 

47 

188 

1960 

1820 

2800 

6.36 

10.68 

9.16 

68.9Q 

33.50 

~O 

0.33 

0.30 

0.47 

3.90 

7.92 

5.03 

0.10 

O.~4 

0.14 

7 .. ~:: 

16.::

S.7 0 

i 
, 

i 
I 
I 

: 

1 

Cl 

1 

21 622367 ~ 7.53 0.192 0.040 3.39 5.69 99.66 21 622417 167 2390 7.55 ~9 0.40 4.5t) 0.13 4.~~ I J 

22 

23 

622368 

622369 

5.32 

5.92 

0.261 

0.226 

0.130 

0.050 

2.56 

2.04 

5.73 

3.01 

99.91 

99.57 

22 

23 

622418 

DETECTION 

181 

5 

2570 

60 

8.65 

0.01 

~I 

o.Oli 

0.43 

0.01 

4.93 

0.01 

0.12 

0 .. I) 1 

I 

I 

:'" 7',3 

':' . ,~ .:. 

, 1 
. 

24 

25 

622370 6.25 0.248 0.070 

622371 2.60 0.237 1.510 

_"ppm---~
T._~bul_IDO"""__ 
X. __II ___ 

- ........ not cIiIIImIned 

2.01 

5.95 

4.82 

3.14 

99.59 

100.27 

AUTHORISED 
OFFICER / 

4'~ 
,/ 

24 

25 

UNITS ppm ppmi I. 

METHOD GX401 OX4081 OX408 

R_ in ppm ...... _rwiM spec;t\ed 
T ......... preMnt but c:oncentllldon 100 10\1I10 mea5lJl. 
X......... concennlkln it befow detection limit
-·-..wnol_ 

1·1 
OX4081 

~/. 

OX40S 

I. Oo .. 
OX408 OX 4cJe O~4(18 i 0' 

l--

0~AUTHORISED 
OFFICER 

/' ..-/ 
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1
10 OF 10 SAMPlE PREFIX . REPORT DATE CLIENT OROER No PAGE 

ruSE 
No. 

SAMPlE 
No. MgO P205 5 Na20 LOI TOTAL 

1100560.6C. ::;>357 20/04/93 12738 I 
9 OF 

1 622397 6.40 0.266 0.080 2.31 4.32 99.58 
ruBE 

No. 
SAMPLE 

No_ MgO P205 5 Na20 LOI TOTAL 

2 622398 5.79 0.256 0.050 2.42 5.42 99.84 1 622372 2.24 0.264 0.57: 3.58 2.55 99.60 • 
3 622399 2.59 0.139 0.110 3.55 4.98 99.53 2 622373 1.99 0.268 6.3~: 2.82 2.38 99.69 

4 622400 1.32 0.100 0.170 4.39 3.32 99.76 3 622374 2.21 0.275 
i 

0.2:;;: 2~62 2.44 99.64 

5 622401 1.42 0.113 0.040 4.37 3.05 99.84 4 622375 1.97 0.276 1 O. 1C: 2.95 2.91 99.96 

6 622402 1.02 0.110 0.070 3.94 3.29 99.57 5 622376 1.93 
, 

0.262 O.le: :::.85 2.99 99.70 

( 622403 1.03 0.111 0.100 3.53 4.46 99.72 6 622377 1.92 0.272 O.O~:: 2.95 3.31 99.76 

8 622404 1.16 0.107 0.090 3.41 4.18 99.79 (. 622378 2.93 0.283 0.14 : 3.47 4.38 99.61 

9 622405 1.95 0.111 0.260 4.29 4.63 99.61 
I 

8 622379 2.56 0.286 0.0"': 2.7.7 4.28 99.67 

10 622406 'JIf 7.50 0.190 0.040 3.41 5.64 99.78 9 622380 1.83 0.265 
I 

0.0.,: 3.99 4.05 99.71 

11 622407 2.86 0.200 0.530 2.97 4.30 99.58 10 622381 2.42 0. 275 1 O.O~: 4.26 4.33 100.21 

12 622408 2.25 0.187 0.070 3.43 4.42 99.82 11 622382 1.28 0. 2651 
0.07: 4.92 3.22 100.06 

13 

14 

622409 

622410 

0.70 

1.05 

0.165 

0.149 

0.050 

0.060 

3.21 

3.89 

5.28 

4.86 

99.72 

99.51 

12 

13 

622383 

622384 

3.79 

3.57 

O. 295 ~ 
, 

0.123 
I 

0.1:;;: 

O.7e: 

3.79 

5. :".8 

3.98 

4.17 

99.60 

99.73 
-

15 622411 4.17 0.170 0.230 3.13 5.29 99.69 14 622385 5.87 0.130: 0 .. 32: :.43 15.50 99.67 

16 622412 7.13 0.139 0.260 0.57 9.33 99.78 15 622386 1. 71 0.087i 0.5E": 3."16 2.79 99.71 

, 
.7 

18 

622413 

622414 

7.54 

3.19 

0.113 

0.100 

0.070 

0.250 

0.13 

<0.05 

16.19 

8.25 

100.04 

99.86 

16 

I\.; 
622387 

622388 

1.04 

1.00 

I 

0.083: 
I 

0.087: 

0.0:: 

O.O~: 

3.78 

3.60 

3.10 

2.83 

99.80 

99.88 

19 622415 8.17 0.105 0.150 0.67 18.93 99.69 18 622389 1 .. 27 
: 

0.087 0.02: :.53 2.35 99.72 

20 622416 5.33 0.114 0.200 0.14 8.49 99.80 19 622390 1. 12 0.092: 0.0c: ~ . ~7 2.79 99.73 

21 622417 5.22 0.092 0.100 0.23 7.18 99.50 20 622391 0.38 i 0.079: 0.02': ~. 16 1.62 99.74 

22 622418 5.37 0.115 0.160 0.34 6.77 99.96 21 622392 
I 

1.24 i o .l)881 (0.0': : 3. "11 2.03 99.75 

23 DETECTION 0.05 0.005 0.005 0.05 0.01 0.01 22 622393 0.27 : O. ':'lj2 0 .. ,").!.'. ~. l8 1.33 99.87 

24 UNITS 'l. 'l. I. % I. % 23 622394 1.5a 0 .. \ 1'17 , O. ,~~ . ~ . 141 2.37 100.26 

25 METHOD OX408 OX408 OX408 
_inppm _____ 

T· __bul_Ioo"""10-... 
x ........_ iabllcwt dIi&Kdon lINt-._nol_ 

OX408 OX408 OX408 

AUTHORISED 
OFFICER 

,/ 

6:? ..... 1:::= 

fr/? 
,/ 

24 

25 

622395 4.77 o .. ','1:'; 0.0<:". 
I 

622396 2.12 0.1-'51 O.OE': 
! 

_ in ppm"-_""5O.-..... 
T • .........,t preMOl: ~I ~lfal"l"IlOO10.... I., "'.,.Sufe 
X .........~lnlbOnIS belOw ')lfluCDOn 1111"1 

_ • e61menl not cUJlelfnlllod 

:.26 

3.05 

5.02 

2.19 

99.63 

99.55 

AUTHORISED 
OFFICER 

., 

~./ 
,/ ./ 



-.ANALABS A diwiMon 0' MocOoI'lQId Homllaon & Co. Ply. Lld
A etIwtalon 01 MocDotwald HamIlton. Co. Pr,. Lld. 

ne (09) 458 7999 52 Murray Road. Welshpool, W.A. 6106 Tele"AA92S< 

ANALYTICAL DATA 
ANALYTICAL REPORT No.1 2:;:.3 €le :;:12.2

SAMI'U I'REflX IIUOIIT NUMlU REI'ORT DATE CliENT OIIDU No I'AGI 

TUIl 
No. 

1 

2 

3 

SAMI'U 
No. 

333495 

3334:36 

333497 

0 - 'I) 

11) -~ 

20- ) .. 

123.3 0a 3122 

Cu Pb Zn 

69 40 65 

69 49 60 

60 80 220 

le.6.6~ 19028 

Ag Au As 

1.0 X 17 

1.0 )( 19 

13.5 X 27 

I 1 

Ba. 

1279 

1190 

1200 

Of 

C,.. 

98 

92 

93 

:3 

No. OfI'AGES 
Of RESULTS 

DATE RECEIVED 

OIIDEJI· No. 

9028 

7.6.85 

•TOTAL No. Of SAMl'LES 
No. 

Of COPIES 

nu IIPOaT MUST .. UAD IN CONJUNcnoN WITH THE ACCOWANYING ANAlnlCAL DATA 

DATE 
REI'ORTED 

Abe,-foY le Ex" lor-at i on Pty Ltd 
PO 80x 952 
Bll,-nioiO 
T~mania 7320 

I'IIOJECT 

ASfiP 

4 333498 30  '1 7e 35 179 1.0 )( 15 1290 82 

f 

5 

6 

7 

9 

333499 

333500 

333501 

333502 

333503 

l,,, - ~ 95 

Iso - ,. 95 

~- 14 70 

6370 - BI) 

~ - '\0 80 

35 

5 

10 

15 

25 

150 

lee 

115 

125 

2013 

1.5 

0.5 

1.0 

0.5 

1.0 

X 

x 

X 

X 

X 

13 

5 

a 

5 

X 

1370 

1300 

1200 

1210 

1160 

74 

8:3 

90 

91 

86 

IU••

11'''''' 

SlJ . 
. ( 

........ 
HUMIlU 

3334515-:333535 
(333528 missing: 

- CO"", ..... 
v..... 

0 ..... --. -
C~. 

As 
flu 

Pb 
B 3. 

2... 
Cr' 

ANALYSIS 

A.;, 

10 333504 't.. - 104 89 20 135 0.5 X 7 1070 74 

11 333593 l~ -11" 55 20 120 9.5 0.02 22 931 71 

12 333596 11'" - 12. 60 25 125 0.5 X 21 845 79 

13 

I. 

\5 

333507 

'333508 

333599 

120- 1')o'S 75 

1:):)-5  n't=! 123 

13~" - "'\.. 79 

45 

943 

1600 

145 

3400\ 

5000 
, 
I 

0.5 

0.5 

1.0 

0.92 

X 

X 

19 

a 

15 

791 

1980 

1360 

67 

x 
)( RESULTS Att. A. 11. Hes"... 

REMARKS 

16 

17 

18 

"3'33510 

333511 

333512 

I....  ISS 40 

1/55- Il~ 75 

145  liS 40 

815 

2659 

1900 

1459 I 1.13 

5350 I 1.0 

35013 I 1.0 

X 

X 

X 

31 

17 

8 

1050 

611 

1450 

X 

X 

X 

TO 

DATA ENTERED 

19 

20 

:333513 

333314 

/15· 11) 35 

/IS • 17) 55 

815 

685 

1050 \ 

1750 \ .. 

0.5 

1.0 

X 

X 

X 

v 
" 

1290 

1890 

::< 

i( 

8Y~ ., O";'~~(~ 

2\ 

22 

23 

2. 

25 

R..uhlln _ unIeu olhetwl.._IfI"" 
T ........t"...,.. butconctlft.ra.loralOO low to mM_Ut. 
X .. """-,, _,.._llbelow..ectlon limit- .. """-', ....,.............. 

333315 11(· .z.& 60 640 2150 j 
; 

333516 .1oS· ;1.1. 55 190 2300 \ 

:333517 21~ -2:zi 30 3913 155'3 ~. 

33:;;518 1725  J.J. 75 6613 945 

3")3519 \.1J(. :1~\ 60 335 815 

1.0 

0.5 

X 

13.5 

:< 

X 

X 

~-!, 

i< 

x 

AUTHORISED 0 0..,1.-
OfFICER ~ 

X 3860 )~ 

x 1870 :-< 

5 1330 :~ 

4 17059 '.'.", 

>~ 133£1 X 

_ 

WC 
se 
CU 
Ro 
so 
PU 
WA 
TI 
ss 
HM 

STATE OF SAMl'lES 

.....hol.cor. 
aplll cor. 
cuttinG 
rock 
loll 
pulp 
wot.r 
tluu. 
Ilream ,edlme"' 
heavy mineral 

C;d~~hl~~~ld 
nitric oeld 
oqualeglo 
nilrlc·perchloric 
HFmixtur. 
HF und., pr.nut. 
'usion 

AI 
A2 
A3 
A4 
AS 
A6 
Al 
A8 

ANALYSIS 

Glomi, oblOrbl~ AA 
J(-ra)' tlUOleKence XRI 
lp4tCtrophglom••1"f SPf 
colo(lmelry CO 
chromatograph., (HI 
lilrolion TU 
olh.r chemH:ol. m.ona ChJ 
mitcellon-.ovI MI5 
'11olO1.".1)('. flU 
induCli.".ty coypl.d plo,ma lep 

ANAL YSlS - MlilHOO 

AUTHOIlISfD OfFICfIl~!J.h~r"~J-,- _ 

cold acid CA 
'p.<ific lulphide 55 
oth.r mixed QCld, Ma 
alkalin_ Qllock AA 
volatilizo'ion VO 
ignition IG 
pr.ned powd.r (XRF) pp 
glon Iv.ion (XRF) GF 

PREPARATION 



1/	 ANALABSANALABSA_al h... aCA. Ply. Lld.	 A dMMori o' MocDonold tlclrn6llon' Co, hy. Ltd. 

ANALYTICAL DATAANALYTICAL DATA 
SAMPLE PREFIX R90IlT NUMIlR REPORT DATE QIENT 0llDIll No 

SAMI'U I'II£fIX R90IlT NUMBlR REPORT DATE CLIENT ORDER No PAGE 

I 3	 
Of123.3 08 3122 18.6.85 19~28 I 2123.3 0a 3122 18.6.85 19028 Of 3 

lUSE SAMPLE 
TUN SAMI'U No. No. Cll Pb 2n Ag Au A:a Ba Cl" 
No. No. Cu Pb 2n A.., Au As Ba C... 

I 333520 313 130 575 X :~ ;< 625 ~"(I STD 3036 165 5713 245 2.5	 .2 ~'-~5S
 

:1.57 -2~;

2 333521 313 20 365 el.S :-: ·3 14'50 ., 

2 RPT 33349 63 40 70 0.5 f> 

3 333522 55 5 2:30 X X X 1520 X3	 21.:'21'RPT 33351 ~3 680 1650 1.0 

4 :33352~~ 21; -28:; 30 X 175 ~( X >~ 14713 X4 

5 333524 2&; -21, 155 25 845 X X 14 1148 :.( 

6 

5 

:333525 315" - "3<£ 85 10 520 0.5 X 22 1150 X 

7 

6 

333526 3,,( - 31. 1213 X 1"35 X X X 11713 .-.,

I 333527 31' - J2! 140 se 1950 0.5 X 22 2::::8£1 X. 
7	 

( 

.... 
9 9 333529 31(' 3ot"1 65 60 sas x x 4 1420 It:5 

10 
10 33353(1 3....·,·1'0-· 39 240 810 X X 14 17130 616 

11 " 333531 Jql.• ·3't\. 90 25 100 X X 6 2(1713 99~: 

333532 30 35 2130 0.5 X 4 720 9012	 
12 1"'·1-}l.··
 

13 ;3
333533 10 X 85 X X 754 X13 ~"'11'"
 

14
 333534 10 X 45 0.5 X X 96:3I.	 1-" • la.. 

IS 
.,.,	 " 

15	 333535 1413 X 180 1.0 :-: X 555 ,",~ - 1'1f'1 

1616
 

17
17 
f-i

--l 
1818
 

19
19
 

20
20
 

21
21
 

22
22
 

23

23 DETECTION 5 5 5 0.5 0.13138 2 10 5
 

24 DIGESTION ., 2.
 
I 

2S25 I1ETHOD 101 101 101 101 3139 401 401 401 
R••"ltaln ppm unlell olherwl.e specifiedR••uh. Ulppm ........ othetwiM opeclflecl
 T • el.",ent preaent; but concen.rollon loo low'o ",eaaure

T a ..ement preMnt; but concentration too low to ","lure X .a elemen. concenlrotlon la below de.eellon limit	 AUTHOR.SfO ,~ "X ...lemM..........._ .. beIow....tlon limit AUTHORISED tJd L. ..	 
- • el.men. not de.er",ined OffICER --,I~I<-_"""q.-:: __
 - . _._cIetennlnecl OfFICER ~ 



I 
+004-31 ",8% HBERFOYLE BU":t 11 E -lO';' PO", FEB ';:3 '35 W: 1';' ; 

I 

. , ANALABS· 
" c...,IIIQn OllraG'~.pe In.~rlon ~Q T.~tlnQ $0,..,100. "ullralil Ply. Ud 

ANALYTICAL DATA 
SAIIPLei>ll...'x REI'O/l't NUMeER Rel'pR1'DATE CLIENT OADER No, PAGEI L",.'>'? ::I, • 08 •0'7q 0 (l ~~:Vl()/90 I 1008:5 I,',.:, OF a 

ruel SA.WPt,.1
No. No. C::~l Ph Zn Zn Ag All AI.ICh~: Boil Ela. 
1 56;;S6~5 140 :'.I 200 ... '::0.5 O. 01~;I 0.01::1 1420 -, 
2 t\63656 3:'.1 ~1 180 .. '(0. ~.1 ,-,O.Ol~\ ,.,786
 

3
 563657 30 5~, ;H5 .... -0::0. ~\ 0.015 .... 2~~53 
56365S,l( 125 1nl~ 2350 '" <0. ::1 ().O1,~,; - 105:1 -, 

5 5636::0'" 30 5 ..175 ..:::0. fj O .. O:W .... 1284 -.. 
tI M;Vw',O 65 <:.'I no ·(0. :;'t O .. Ol~' -, 1'1/1 -
7 563661 8:.'1 15 200 .. 

~" <0.5 O. o2~' 0.0~?5 >:~500 0.:10
 

::i63662 35 20 ...
u 900 ·~O. 5 0.0:'10 ,- 2250 ,
9 563663 12~ 30 ;;S~\O .. '(:0.5 0.0;;;0 - 12~\7 ...• 

10 563664 75 3:.'1 500 -, «>. ~l 0.020 ' .. 1260 _. 
11 563665 75 1:.'\ ..275 <:0 .. ~, ().. O~~~;i H34 ...'. 
12 563666 ....60 160 1800 -r~O. 5 0.035 '.. ..1606
 

13 56366')'
 2~ :'.\ 1250 .. <() .. ~, 0.030 ..'" 16f:1~i 

14 563668 25 ..'<5 47:; -(0 .. ::. O.O~:O ... ~1~;9 
'5 563669 30 <5 450 '- <0.5 0.035 _. 10"113 ... 
16 563670 80 5 ....250 <0.5 O.O/~O 901- -

~63671 -,2' 35 610 <q.5 O.OtlO .... 1061I- - f--' 
18 ::163672 _.6~ 10 aao -(0.5 0 .. 055 .... 904 ..•. 
19 563673 30 10 ...1350 <0.5 O .. O~~t, ... 10ll:~ .... I 
20 56367tJ 25 ::.; 630 - <0.5 O .. ();U~ ... >2MO o. :So 
21 56367-' 20 15 695 -' <0. ~\ 0.030 .. 176lil -
22 563676 ~~O 40 610 ....-' J,.O 0.030 1:':137 ,.. 

23 563677 20 130 ~'175 -' 1.0 ().O::;O o u O:.:~~~ ';16"1 .... 
24 56.:1678 3::1 340 ...6:;'~~ :1.0 0.030 1067 .... 

563679 30 11:10 li4J5 .... .., 25 <0. ~;I O. ()~'50 967 .. 

ANALABS
 

ANALYTICAL DATA
 
SAMPLE PREFIX REPOIlT NUMBER REPORT DATE CUENT OROER ... : e, 

I ~,"5.:~"OB.07liOO ~J/IO/'''O 1100b~\ I I ~. 
TUBe SAMPLE 
No, No, Cl.l Zn Zn Ag Au AuChk il.l
 

'/30 3050 1 .. 0 0.0~0 O.O~j 50,/
 

2 1. 1 ~iO 1.0 0.01 :.i
 

3 ~iOO
 

4 'IOC- ;~ 1 00
 

~_5_+~_;t!_':_'lc!_':_''>_4~_+-__6_~_'+-_'_1._:';_O_O-+_~_)'I_~\_(l-+ +__l_,.,_"+_O_ ':-_c',_"'.~ t!.._\_l,1_0_r

6 ~i6:56:.::15 SO 14~'i0 18:;;0 ,I. .. 0 (I. O;,~~i ,;6.; , 

7 ~.i63636 50 1. ~1::;0 .q 150 <0. :J u • ()~W ! d~: 1 T 
f--'- -J.---~f_-__I---+---+----+---_+_--+---+----+-

<15 1050 '7100 1 I ;~; 

:l ~iO(l ~;.:'IoO 1 J'd :
 

10 ~63639 :l.ll~iO <,0.5 O .. O;;~O'
 

~, 5l'36'''O)</ 11'15 j O~.itt
 

"/0 2100 ",0.:5 O .. OH)
 

1700 <,0. ~l 0 .0:<:0 IH.;,~ I
 
I
 

woo <:0 .. ~.', I [) .0,[ ~i ,[/<11 

T2500 I.:.JO 

500 1',':":'1 ~_ 
ll'JO llJ'N. I -

'8 5636/~7 ZtlO 900 

20 ::I6::l649 7~.\ ~iO 160
 

, I

80 HlO 345 '::0. ~.i 0.01:; :';:·H l I
 

22 ~636:'i1 95 6'/5 lB()() ·,()"5 0.010 l.:8t;
 

1400 ·:o.:~ 1l) .. (OI.~i I "~.l(lol
 

24 :;636~.i3 7~.1 16~'\O ':,0.:> l).OJ~' I L:U(; 1
 

40 BOO :::\).:1
 : O._C_J~_,:::;_·-,-- t=a 
RtSIJltl in PAf'!'I ~" ..... otlWlwia. 1ptC1_ltG R.auHa ill ppm ,,""I... Olr.t'fWI" 'pWCltUld
T • ,""..nl pr•••tn; bUl ooncenlrltlon 100 IOw :0 tr'I8l1&ure . .... 

T ~ gl611'l.nt prttMnl: but c.onc.r;lrll"r. loo Icw :0 m••,U t •
X • ".men, tohc·.ntl'".:~r i. blIO.... ~,tee1.::u: Ilmn ." X • olom....: .:onc.nrr.. hCI'l I' ;)OI"W d_llKl.on l'm'l . _ ..."ntent"Of d""mlneG . _ • • /~n:ttn! no~ d_,.rm,nodOF',CER ~~""~ 

~ 



----------

+OO-l-"31b89b HBEPFU{LE BLJPtll E 

·ANALABS 
-10:3 i='01 FEe: ~3 ,.::.-:. 1.1]:20 

, 

1"UO.... :..1::,;j'3b HbEr-FU: LE 60FIl. c. 

ANALABS 
It OI\lI.I~".:I' Ir:Cl\Clpe 11"Iat)«:'lgl1 ..no T"un~ S''',,"I' .".. wa.. , "'tt. .. :13 

-'-  .. 

A Oi,..lo~ of ,,,cncajJll,.,..c1lon 'I'lt:l T..rl,,; $WVlCM ALlI1'I.lia Pty Ltd. 

ANALYTICAL DATA '''''''P~I PREFIX 

ANALYTICAL DATA 
REPOfl1' NUMBER RfPORTOA-:'E CLIENT CilD!A 

rUB! 
No. 

SAMI't.II ,..EJlllC 

SAM'LE I::uNo. 

. RePORT NUMBER 

I 2;:1.3.08.07400 

PP 1,.. Zn 

REPOIITOAn CLIENTOROERNO. 

2;3/10/90 I 14100S:;\ 

AQ All l'\uf.:M·: Iif:l 

PAOE 

OF El 

El", 

TUBE 
No. 

1 

SAMPLE 
NO 

5b:';;6flO 

ClI 

100 

T:::~;.:5. 08.07'100 

Pb Zn Zn 

190 60:: .... 

:'~.:i/ !O/90 I lO()8~' 
.. 

Al,J Au AuCtl~: 

<0.:':> O.():J~i >2500 
1 ::.6370::, 25 <5 375 - ·::0. :,I 0.015 . 7:59 .. 

2 563681 30 HjO 650 _. ';.0. ~ O.O.';;~i 1134 
2 ~63706 40 10 60 - <0.5 0.02~ . <!,30 .. 

3 :'.\6~U,82 ;;10 .LO~i 890 ... 1.0 O.():35 ... 118~.\ 

3 563707 340 10 9~ - -::0.5 0.030 .... 1~~t""5 .... 
4 56~:;683 7Q 95 87::> - ·~ ..o. ~.\ 0.01:') /:]6 

4 ::163708 60 ~ 130 _. <0.5 0.01:> ... 46t, ... 
5 563684 70 20 120 .. ·::0 .. :' O. 01~, 4!/ 

~ 
6 06366:1 5:'l ::. 90 1.0 0.040 :'\6~·. 

6 

7 

7 
I-  51,;:1686 65 <~; 100 

_. 
<0.5 IJ. O~:::> - ~;86 

f a 56368'7 :"'5 <5 80 . <0. ~1 0.040 ... 'Ill] 

8 
9 ~\636aa 7~ <t':i 85 ... <0.5 0.020 . 290 

9 
10 563689 fJ5 <5 85 ... <0.5 0.0;,:0 .. ,545 

10 
11 :'6;3690 80 30 ~;:20 ... <0. ~\ 0.040 . 6/3 

11 
12 56:;1691. 70 10 3000 .. <0.5 o.o;~el .- BCf 

12 

13 

14 

S~ 
14 

56~>692.A( 

5636';>~1 

95 

l;W 

1130 

2~1 

;;:400 

>10000 

.

1 ".\". 
.~.J 

<0.:':1 

:::Q •. tl 

0::0.008 

o .0:·jOI 

-

-

101f.1 

:?413 

15 ~i6369q 80 :LO l~IO - -:':0 .. ~) () .O:jO -. !3411 
15 

16 :;163695 85 ~75 4~;:,O - <0.5 O.Q!:'I .. 1 ~~.~ / 

16 

f
~.\6;:5696 90 'J05 - 60:;1 -. "::0.5 1).0::;0 - 11 :':It. ; 

18 
18 ~\63697 90 .. 145 ;S95 - <0.5 0.02::> Q.020 lL::1 

19 ~\6369El 5~'\ 20 20~ - <0.5 0.010 - ';' ~j 

19 
20 563699 e~\ 1.6~ 270 - <<>. ~) 0.020 '1 :/:'i 

20 
21 ~\6~1700 95 125 270 ... "::0.5 O.O!~ - ~l~~i 

21 
22 56:~701 70 l3~J 295 ... ':0. :':I 0.02~i ~c·9'1 

22 
23 ~\63'''02 90 80 :<:00 ... -::0 .. ~\ 0.025 ... 

23 DETECTION 5 5 5 0.01 o. ~, O. ()O~) O. ()O~I 10 O.Ol. 
24 :.'I~,370:'i lOO BO 2 cj)5 .. «~. ~\ 0.0;'::> .. 

24 

25 

lIHlTS 

METHOD 

ppm 

101 

ppm 

101 

p~1m 

101 

:-~ 

105 

ppm 

1(>1 

PPIIl 

30';; 

~IPIll 

309 

ppm 

401 

~.~ 

40;J 
25 ~.\6;:;704 40 20 

Ralultl in pgm unla., OlhMWI.. apecllutd 

2700 - <0. ::' O.(j:~5 .. 

T ••llrnvOI rallnl; but conCOnlr,aiOll 100 Jovw 10 InU'U'1 
X • Ilernent ;:c·nctO:lllion I1 ~Oh)* Ottlction li'TII( 

P 

_ ••'amttnr nOI del.,mlnldAUTHO~ISiO cJ,~~.........:...a
 
O~~IC!II ~ 



-T\]o"'---:J.Lcc~nl;J~I-'-·_-'--'=""-"'·=-O"""""-·-'-~~~=---=---- I	 ~~~___:____;;___;;;:::_::;~---------

ANALABS 
11 oa..iliof' ", IncnClDl 1~C1lo" .0.3 T••rInQ S.rv~ .. l1ulf,.h, PI~ L.ld 

ANALYTICAL DATA 
s.lM..... '''Ilf'X	 IlEPOAT NUMBER "epORTOATE CLIENT ORPER No, PAaE 

OPT23.3.08.0'7400 2~$/10/'i'O I 1()Oa~\ 16 1:1 
f- 

TUBE SAMPLE 
No No, As Cl" Z... Ti ri cZy' 

1
 563655 <2 ::11 137 2678 19.5
 

2
 563656 <2 54 139 .~n5 19.8
 

3
 ::>63657 <2 5::1 12<; "~5B7 20.0
 

4 ~1636t18A- 16 Elll 74 31.2
A:~311. 

5
 563659 <2	 62 1:11 248::1 19.0
 

!\-,
8 :::163660 <2 .~ 12::1 2411 19.3 I
I
 

7 503661 <2 69 137 2680 19.6
 
~ 

8 563662 :s ::16 135 2516 18.6
 

9 563663 2 :,18 135 2515 18.6
 

10 56:3664 :5 53 133 2354 17.7
 

11 563665 <2 6" 140 2454 17.5
.
12 5<!.3666 13 58 132 249~ 18.9
 

13 ~63667 7 177 122 2931 24.0
 

14 563668 <2 293 119 3253 27.3
 

15 :163669 2 266 Us 2949 :';~5.6
 

16 563670 2 286 12:L 3168 26 .. 2
 

:;.630'71 <:2 270 117 3048 ;~6.0
 

18 563672 5 :GM 113 307t1 27.2
 

19 563673 2 246 122 3074 25.2
 

20 563674 <2 230 11'7 ;~elB8 24.7
 

21 563675 8 2J~ 121 300"! ~~4 .. a
 

22 5636'76 <2 217 ~,1t. 287.2 24.7
 

23 563677 c' 2Z4 1;~0 299:'\ 2 1•• 9
"4' 

24 ~\6367a <2 2~"1 114 2(-196 25 .. 'l 

25 :j63679 3 210 107 ;~760 ::~:s. u
 
RaIliI" 11" DDnt un.... OU\trwllt aotCltlld 
t·., _menl DtMtnt: IN\ ton<;~tr.tIOl"100 10.. to fM.....,.	 I
 
X ... ,ilfr.r.11 conc"'lr,~io!\ i. t.l~w de*t;-Jr. !IMI1	 AUTHORISE 

OFFICER . _ _••"0""' no' aete,m,ned ~ 



...00';-3168'36 HBEPFO,LE BUFlilE FEE 13 • ':;tS 10:.2-1 . :.

ANALABS ANALABS 
ANALYTICAL DATA ANALYTICAL DATA 

TUIII 
No, 

S......PLIPR!I"X 

S......PLE 
AllNo, 

REPoRT !'lUMBER 

I ~~;S. 3.08.07400 

Cl" Zr Ti 

REPOIITDATI C"'INT ORDER No, 

~:~:;i/ 10/90 I 100l:l5 

Ti;Z". 

Is 
P"'GE 

OF l:l 

TUBI 
No, 

S.."'PLE PIlEPlX 

SAMPLE 
AsNo, 

RIPORT NUMBER 

I :;'\5.~;. OB. 07'100 

C". Zt" T:I. 

REPOAT DATE CL-lENT :::flCER 6,.:. 

23/10/90 I 1008~\ 

Ti =Zr' 

I I 

P ... ~ 

0' 

-t'
1 

56370~ 1 " A. <::i 179 168e 9. l l 56;5c!,80 <2 65 195 ;~118 ~·:~2 .. .3 

2 ~6J706 '7 <::I 177 172::.1 9.'7 2 :;16::;6131 1.5 94 1~~9 ~55::;O ~J .t~ 

3 563'707 9 67 161 18'78 11.7 3 56:5682 ~~o 94 141 ~~:'57 HI.! 

4 o6~ll08 2 {,Ol 63 29~,:i 46.;1 4 ::'6:5683 8 6()O 69 .5tlO '15. t 

5 
5 ~ic!l~~6a4 (. ~\l:l1 '72 ::;OlolJ "12.:1 

6 
6 ::16;:;68::1 2 ::'"\32 63 28')8 46.0 I 

1, 
I 1 

'
~\6::;6a6 3 546 59 2B82 'IB.8 

I 

8 
8 ::163613'7 2 ~25 60 :':~788 '16.5 

9 
9 ~\636FJ8 <2 5Elq 61 2,?l9 '17.8 

, 10 
10 ::163689 2 5'71 67 ~~992 4'l.6 j 

11 

12 

11 

12 

~'\63690 

~163691 

5 

4 

588 

64;~ 

60 

5;:~ 

3029 

;:,:9/6 

~7\O. ~1 

~i7 .. :~ l 
13 

13 "6"'~9';'#..1 .J) ... 1'7 8~~4 74:~ ::':~I~U? ::il.U 

14 
14 56;:;69::; 29 lO 1;$() ~'~l.)~':)~~ 20 .. ~~ ,

'-' 
15 

15 :,\6~169q u 2'7 1t~() 11...49 11.13 
i 

16 
16 tI6;:l695 :35 ~~4q 93 1974 ~~1 .. 2 

~\6::;c!I96 10 ::i27 ::10 2~~~)~i 44./ ! 
I 

18 
18 :;'6:3697 ~~ 323 ~\6 ~~;::'76 '10.6 ~ 

I 

19 
19 ~i6:5698 4 364 58 24;~1 tl1.7 I 

I 

20 

21 

22 

20 

21 

22 

56::;699 

~\c!I3'700 

563701 

<2 

<;~ 

.q 

2'14 

:;"86 

~':>;?4 

43 

4'1 

40 

200'j' 

.A·:~ () :2 ~, 

2198 

"16. :1 

46.0 

~lt' .. o.} 

! 

i 
;

--t., 
i 

23 

24 

l>ETECTION 

UNIHI 

2 

ppm 

5 

ppfP 

~ 

ppm 

~:lO 

ppm 

(). ,L 

:,.~ 

23 

24 

5{'::S70;~ 

563'70:5 

::> 

6 

::;~il-l 

':;A::6 

50 

"I::; 

~'~=S06 

;:'T79 

'lb. I 

~iO.7 
I 
i 

-~J
I 
J 

25 METHOD 401 401 {IOl 

RaM..llI io ppm unl... omorwise ~lnOQ 
T ••me", p,..nl: but C'nQnlr.~~ SOO tow 10 moU1Jr8 
X • .'......", CcnCIil\~fl(tol'\ l£ 0"0* a.Itc(I~r. llr-!1 
-. .Ie""nl AQ1 GetermlnlG 

" 

401 fyoB2t, 

AUTHORISED r.k 
OFFICER 

\} 

~ ... 
25 ~itl::"704 19 <~\ 1/;, 

A••ulllln ppm uol~. oU,trw1w .p-,iht4 
T ~ elemenl prtllOI; OUl C\:lf\unu...on 100 10"", IQ ",t,'SU,e 
X • elOm~1l1 c:>ncO·M.trIO'\ , ~eJ,'h~ Otl,ct "n hm ~ 

_. tl.",'''1 nor dtr.,mined 

111 ::. '1.9 L 
A'-'T~OR'SED~ 

OFF. eEl; 



..". . ;t"r .	 M u.-: -·'na ':Q;"H *l e. '., d 

~a$:.·,·.	 ~.:. J./ ), •.//P _A~~~~~~'L~'. '" .. &c.; P.!r. '!d.. ',".",	 .:."
I,~, ',., ,'. ,...... ,	 11~~,,~.~:~:.:l· ..,..... ".:q{.' . "/"	 ~"~LYTICAL DATA~~A~VlI~A~ PAT.A.	 '"' 

1	 / SAMl'\.E PREFIX . IIS'OIlT NUMBER REPOItT OATE CllENT 0RD£ll No. PAGE 

I
aI'O«T NUMIEIl,' IW'OIlT DATE ClIEIff OItDElt No, PAGE 

~7~. '':''. V "S • ~.J ...:, ..J·I--9~""..::. ... 7 

123.3.08.03959 03112/861 14.33 I. O' 

!~ TUIE SAMPLE 'Cu Pb ,: Zn Ag Ni As Ba 

Of ." 

TUII SAMI'l.I Cu Pb 2n ,.,~g Ni Ba er Zr ~ No. No. .. /No. Moo. 

35 45 290 100 22 280 21U 170 iO .120 4· 

95 <.(1.5 :,,,,,.1675 22 1650 420 7 '= .. ' 
. ',.
.1 "'t'.'50 275	 i25 e 

'.. :J 1 1 (l390 1 .L 50 1.3(> 3 1050 340 8:5 

0565 130 415 <0.5 150 5 790 400 75 

55 .:~ (i. :5 ...:.: ..j60 65 35,) <c.~ 150 4 520 75 

45 100 <.1). ~ 6() 4" .95 15 95 <0.5 155 4 41C 

80 150 480 (0.5 95 20 220 140 

50 270 <0.5 55 17 1550 13(, 170 ·; .• I~J .. ~ 65 

S5 185 1100 (0.5 105.) 140 170 I:" 10 ~~201(i ~~ 200 .;; .). 5 .3/)
I Q"J.s-~I·t? ~ ~
 

I 65 30 . , .• t)
310 <0.5 24 1750 1:,;<)	 11 

-'!'q'.,,-........
 90 ~ .: I.:: 1550 <0.52~O 27:5	 <0.5 00 130 ti'C I 12 -'j/~;: ~ ~_t6 ... 

80 75 295 '. '.'.;:' 0"",13 10:92<,)38 110 1800 <0.5	 1500 .120 
1"l7.1,'-J6~8 

7':, 1650 «.1.5 =.... 

.:..~iO 0.5 

45	 60 130 17(: 

50 190	 585 6':' 20 ~050 130
 

'27:5 14G
 ..~ " 

15 115 13 

'::". ..:..' .1.'.:: .. .:; 13 

(" c/u 20 90 .- ..... 55 15 l:250 

· ' ... :::.75 30 115 <0.5 6n I. ';j :20 

..;<0.::: 
.;: .,2~)'2.:	 ...::.:, .•• 1., · \.••j

~:.:.. l5 .) .. 5	 . 22 
><.S7' 

r T''',:/·.•.-:>	 · l~i •.~ 
23	 95 .i25(; 0 .. 5 .L .:.' .i.: :"" '25 L.:;;·,.:

-~:/:'--~ 

24 1 1 135.:)
 

460 ":C.5 .1_.1'."
 

~..ul.. k1 ppm unl... olhe<wl.. _Ifled .
 R..ulllln ppm unIeu otherwl•• _lIIed 
/I / T = _!..-nen' preaenl; b,:,' c:~~~ttoll.on I~ lo~ I~ mealur. IJ I / 



.~ 
~ .. ::... !:.': ......-...Jl·'.~ .. ..........~~••
 

. " 
;'\ .. ~ '. 

'AGE CUENT OllDU No. PAGE 

Of 6 - ... _:_'-'1 23.3. OS. 03959 03.112;86\14:..:;. ':. -.,'" .-.. "'- I Of 

TUII ..... SAMI"LE ..... Ti Au TUIE 
No• 

SAMI'll 
No.' . 

Cu Pb Zn Ag !'li As Ba c" £" 

265(, <0.0(1<:3 592051 85 25 °:::(;5 <0. r.' 
~ 5.) 1·) ::-:.-: 

~·t?-S:»·7 

240C ·.0.008 2 ':""9·:>nt::.··., ~ 
·''r~8. ::;:rIl9. ~ 280 15 4 l"," l'). -, " l2':, 

215~·:· "'f) • ...:...:.a 3 

23:::(, (J. ').)5 4 

5 .c.92005 225 1) -:0.008 5 

6 39::G06 245(; <:O.OOS 6 

7 f:;92007
;:

2150 

1650 

:0.008 

~0.OO8 

'!-~--,: 
9 c.92Cn)9 .2500 O.OtJ8 9 

10 392010 :.2150 «).OOS 10 

11 392011 Z65t) 0.017 II 

12 39201:: 2650 :0. ,)OS 12 

13 .c.9201 ..s 2750 ::~; .. 1,)08 13 

14 ~:;;2l).l.4 ·5250 <.0.008 . 14 

15 ~92013 3500 0.0.)8 15 

16 f592010 370') <0.00S 16 

re 1:.92017 3350 <0. (h)6 'C. 

18 ;;;'~:'::<; , :i 365U <. :). ':)(~3 18 

19 ::;'92019 3550 ".).0.)8 19 

20 

21 

:,;.Gl ":(;2~) 

~:t:(.2i. 

355(~ 

.::.c:._,l.l 

.~i:;. l)I:,8 

.. '). ·)08 I 20 

21 

:1 22 

23 . ':;::",:' 23 3-i5(. '..• ).008 
23 Dt::T~C r 1 Ci" : .. 5 -

" ... .: 

:u c.'72('24 3550 "0.')('6 24 uN 1"";;; F'P,'! Fr',": ;::'j,:n ;: =j.: "-1- f'1 ;:.;= r t- ., = 

25 '·~2t)25 ';~O(i '.~) .oua 
25 i'"'!cr:",~:~, h· - -I~' I : .' 

I_In PP'" unIeo. o~... _Hied ~••ult. I," PP'" unl... ot~.rwil••~If~~
T • .Iement pr....,•. but ton<entratlon too low to measure 

http:pr....,�


..
 

. : .~.,,J t .;,ANALABS 
A_"~'Co.PIy.LId.:.... .'-:- '..., I"J..' .• l' ~ •. ;, 
. 'Ii"~...c,,'f ' ~~~t.~~ ~ .. ~,...4",'.,:., \ .,< ;ki~:t;f;"\i, 

Of 6,..1433 

~ .." 

/2::::.3.08.03959 03/12/86 1 

ANALYTICAL· DATA ",.. " 
,"' .,~. ~'i~~t, ~ ;~T DATE" 

.!;.... . .. ~. 

TUIE ~'" 
No. "~ Ti Au... <•• ...:, _ ......_ ... 

1 3920~~:-;1--r-::;2:;~;::':;O:i,;::;O;:'-.;;0:;0::;8:t---+-:......:.::...:....+....::..:.::.'--+....:;,..:......:....+---+---+--'--~ 

TUIE 
No. 
~ . tto· 

392026 

Ti 

IIS'OIlT _ 

Au 

I :::::.3. ('8. 0.395'7' 

<.0.008 

IUOIIT DATE 

U.3i l~/d61 

CUENT CWlER No. PAGE 

2 392052 :>150 <0.008 2 3'72')27 

3 3 392\)28 

.. .. 39202'7 

5 5 39:030 18\)1) <0. O(~a 

" 
6 I 

" 6 3920:51 185 iJ <0.008 

7 

J)t-------t--r--t----+-+---+----4---1--.+--------J 
7 392032 

:' t.
. ----.... .....9"'· .~., 

• ~ '_' .L(J~..;. 

180(, <').008 

9 9 392034 

10 ~'!: 10 :592U·35 2700 <0.008 

11 ~ 11 392036 245(' <G. OU8 

12 '., 12 392l)37 
",', 

13 13 39:2038 2600 ':" l). ooa 

1.. 1.. 3'~2(1.39 

15 15 ::9~O40 2900 0.008 

16 16 392041 

f) ~) ::::~:O42 

18 18 

19 19 

20 20 392-::·45 

21 21 

22 22 ._·T _....' "..:. , .:..;:',::; 

23 P'=:7E:CTION 50 0.008 23 3";2048 ::.)::;.::. :,'.). ,),~;a 

2.. UNITS PPM PPM 2.. :392049 

401 309 25 :::',:)'::050 :; 150 0 • ,) L .; 

......... _ ..... otIMtwIM opeclfled 
, ..a...ient """": but concentration too low to meoeure 
X ..a.m.n. concentrot&on I, below cie'«tlon limit 

11 I ITHORISl=n IJ / 1/ 
a••ulta In PP'" un'''' otherwl.e 1p«ltled 
, • ........, present; but concentrotlon too low to measure 
y - ~I._...... • .• " " .... I " .• ·._1:_:. III J 



.. 
ANA'ABS (!!Jllc )~ '. 

ANft'ARSA 0MI0'l ot~T........ ~(AuMJ.,Pry- Lld.
 
....C.N. DQ4 581 .. 

AOrMuonot~TMCIng~(~IPtylll:J 
....CH 00458'004ANALYTICAL DATA 

'-	 ANALYTICAL DATA REPORT No. REPORT DATE CLIENT ORDER No.SAMPLE PflEFIX	 PAGE 

SAMPLE PREFIX REPORT No.	 CLIENT ORDER No PAGE
1100560.60.09379 16/04/93 12752	 OF 15I 2 

100560.60.09379 2752 Of I 
TUBE SAMPLE Cu Pb In Ag Au ~u(R) Ba As CrNo. No.	 : 

TUBE SAMPLE Cu Pb In Ag Au Ba As
No. No. 

1 622510 92 35 257 <2 <0.008 - 797 6 26 -t-----4-----f----+---+---i----+-----+-----I-----1
1 622485 42 32 133 <2 <0.008 732 13 

2 622:111 81 37 208 <2 0.010 - 565 44 57 
2 622486 39 35 122 <2 <0.008 857 8 

3 622:112 82 861 4921 2 0.089 - 354 505 248 r 
I 

3 622487 41 99 159 <2 <0.008 888 12 
4 622513 201 933 1625 3 <0.008 - 1139 90 597 

4 622488 55 53 142 <2 <0.008 739 1·) 

5 622514 186 108 240 <2 <0.008 - 2167 15 634 
5 622489 102 65 217 <2 <0.008 1247 7
 

6 62251:1 199 187 548 <2 <0.008 - 1036 13 619 I
 
6 622490 106 63 204 <2 <0.008 867 4
 

622516 166 85 256 <2 <0.008 - 798 6 591
-1"'	 I 622491 82 37 221 <2 <0.008 423 6
-t."'8 622517 145 194 473 <2 <0.008 - 578 6 604 -

8 622492 93 50 188 <2 <0.008 406 8
 
9 622518 135 212 410 <2 <0.008 - 1343 6 651
 

9 622493 91 96 300 <2 <0.008 730 7
 
10 622:119 123 83 191 <2 <0.008 - 1158 3 647
 

1o 622494 132 262 412 <2 <0.008 904 '5
 
11 622520 332 <2 <0.008 - 1917 5 964
~. ~ 

1 622495 116 25 167 <2 <0.008 758 4 
12 622521 110 76 156 <2 <0.008 0.008 776 4 566 

12 622496 162 38 194 <2 <0.008 <0.008 769 11 
13 622522 177 189 329 <2 <0.008 - 1154 7 553 

13 622497 145 23 157 <2 <0.008 685 3 
14 622523 167 117 271 <2 <0.008 - 1469 3 371 

14 622498 151 171 420 <2 <0.008 1091 4 

15 622:124 125 72 288 <2 <0.008 - 1013 6 365 
15 622499 105 1099 2471 <2 <0.008 1191 C:' 

16 622525 139 52 231 <2 <0.008 - 2521 <2 338 
I 16 622500 116 791 2115 <2 <0.008 1876 2 

-

I. 622:126 149 25 140 <2 <0.008 - 966 2 258 
i	 .622501 124 1575 2906 <2 <0.008 2571 '" 

~ 

18 622527 220 47 236 <2 <0.008 - 2204 3 327 
18 622502 222 1088 2255 <2 <0.008 2186 12 

19 622528 213 40 199 <2 <0.008 - 121'0 2 306 
19 622503 106 649 1319 <2 <0.008 2144 3 

20 622529 135 41 140 <2 0.010 - 944 6 321 
2o 622504 70 609 1194 <2 <0.008 1026 , :' 

21 622530 193 40 159 <2 0.008 - 1131 3 317 
2 622505 ,/' 126 205 2236 <2 <0.008 1128 IS 1' ,,1' . 

22~ 622531:sf?J 125 201 22~ <2 0.008 0.009 1120 16 979 
22 622506 84 1201 1257 <2 <0.008 <0.008 917 o I 

23 622532 205 30 178 <2 <0.008 - 1088 2 396 I 

23 622507 93 16 1 345 <2 <0.008 696 '5 
24 622533 243 31 212 <2 <0.008 - 1447 :; 359 I 

24 622508 116 61 1 293 <2 <0.008 873 <2 
25 622534 307 37 278 <2 <0.008 - 747 6 2~._in_...... __ 25 622509 145 112 282 <2 <0.008 

T ......... preeent buI concenIradon 100 kM &0 meuure
 
x ........~.,blIIow 4tIedIon IirN.	 ReIUIIS in ppm utMsa oth• ...,.. speafied
AUTHORISED~~

7 
' 

T • e&etnenl ptllMIII; ~ CXWlCef'lIl'aDon ~~ 10 measure-._...-~ OFFICER/	 X• element concentrabOn ia below detection hm.1 
- • eaement noc oetermined 



ANA'ABS 
i1~~ 

ft .••.•T~ ANAIABS 
ACIIw6Iu\oI~T..-no ~(~....) Pty. Lld. 

A.e.N. 0l)I 581 M4 

A ~oIl~ r..-ng SeMcH (AuW......1Ply LkI 
A,C N. 004 ~ I 664 

ANALYTICAL DATA ANALYTICAL DATA 
REPORT No

I100~60.60.09379 
CLIENT ORDER NoREPORT DATE 

16/04/93 l2752 I 4 

PAGE 

OF 15 

SAMPlE PREFIX REPORT No. 

100560.60.09379 

CUENT ORDER No. 

3 OF 15 

PAGE 

ruBE 
No. 

SAMPlE 
No. Cu Pb Zn Ag Au ~u(R) Ba As Cr TUBE 

No. 
SAMPLE 

No. Cu Pb Zn Ag Ba As er 

1 622560 29 10 212 <2 <0.008 - 508 3 57 622535 269 45 252 <2 <0.008 631 4 27 

2 622561 26 16 80 <2 <0.008 - 541 2 8 2 622536 347 44 320 <2 <0.008 799 3 2,: 

3 622562 23 38 98 <2 <0.008 - 769 4 17 3 622537 325 98 324 <2 <0.008 577 <2 2<; 

4 622563 70 54 467 <2 <0.008 - 604 <2 81 4 622538 239 62 267 <2 <0.008 515 2 

5 622564 32 12 63 <2 <0.008 - 506 <2 8 5 622539 223 33 260 <2 <0.008 1217 

6 62256~ 100 29 58 <2 <0.008 - 751 2 9 6 622540 165 86 538 6 <0.008 376 <2 

~ 622~66 81 17 98 <2 <0.008 - 925 <2 13 7 622541 135 25 366 <2 <0.008 841 4 2' 

-
8 622567 21 51 67 <2 <0.008 - 735 <2 13 8 622542 263 38 459 <2 <0.008 1269 2 

9 622~68 39 24 71 <2 <0.008 - 667 <2 18 9 622543 282 32 810 2 <0.008 544 4 

10 622~69 42 52 103 <2 <0.008 - 701 <2 24 10 622544 220 24 449 <2 <0.008 1467 <2 1 

11 622~70 78 28 98 <2 <0.008 - 1382 6 18 11 622545 105 59 469 <2 <0.008 480 <2 

12 622~71 34 17 59 <2 <0.008 <::0.008 652 6 13 12 622546 90 21 346 <2 <0.008 <0.008 427 <2 

13 622~72 41 6 94 <2 <0.008 - 548 3 31 13 622547 91 19 145 <2 <0.008 580 <2 

; 
14 622573 17 <5 59 <2 <0.008 - 660 2 8 : 14 622548 120 13 144 <2 <0.008 699 4 

15 622574 31 33 84 <2 <0.008 - 586 <2 26 ! 15 622549 94 69 248 <2 <0.008 815 <2 
I 

: 16 622~75 36 32 73 <2 <0.008 - 584 4 9 'I 
I 

16 622550 126 47 274 <2 <0.008 931 <2 

622576 22 11 41 <2 <0.008 - 604 4 <5 ! 622551 129 38 308 <2 <0.008 606 2 

18 622~77 30 21 87 <2 <0.008 - 372 6 28 , 18 622552 152 33 343 <2 <0.008 1184 <2 

19 622578 25 25 49 <2 <0.008 - 470 9 40 19 622553 96 33 168 <2 <0.008 781 2 

20 622579 20 19 38 <2 <0.008 - 542 3 15 20 622554 63 20 209 <2 <0.008 535 

21 622~80 13 16 87 <2 <0.008 - 349 2 21 

22 622581 31 6 91 <2 <0.008 <0.008 654 2 17 22 622556 54 17 174 <2 <0.008 <0.008 441 

23 622582 17 13 70 (2 <0.008 - 544 <2 17 , 1766<2 <0.008157307323 622557 
I--l----l-----j~--+---+--t_--r__-__t--___t_--__,__ 

24 622583 19 44 71 <2 <0.008 - 615 3 18 24 622558 17 5 88 <2 <0.008 556':' : 
~_+----1---+---+---+--__t--_+--+__--+--r_ -

25 622584 21 23 81 <2 <0.008 - 426 25 622559 21 13 72 <2 <0.008 
_ inppm__opKilIod ~ ~ 
X·__ Io___ -... in ppm ..... oIhe~ apec:itIed

T ......... pnIIIIW; buI ~ 100 low 10 meuure T • element pr..."l; but CCIflC4tnlr8.taon l~ ~ 10 meaSllfe
 

AUTHORISED ~~ __ X• eIemenf c:oncenttadon la be&ow detecuon llmal 
OFFICER-._""'- ,"'~::~i3t5=-._'OOlole_OFFICE~/ / 



ANA'ASS 
A 0MsI0n oll~ Teang ~ IAuau..., Pry 1.14 

A.C N. Cll:lot $81 M4ANA'ASS 
A0MI60n ~ Ind'apI TIMIng SrttvbiI (AuMr....J~. Lld. ANALYTICAL DATA 

A.C.N. G)4 $81 M4 

REPORT DATEREPORT Ho 

ANALYTICAL DATA 
CLIENT ORDER Ho PAGE 

SAMPLE PREFIX REPORT Ho 

1100560.60.09379 

CL ENT ORDER NoREPORT DATE I 

16/04/93 12752 I 5 

PAGE 

OF 

1100560.60.09379 16/04/93 12752 T6 OF 15 TUBE 
No. 

SAMPLE 
No. CU Pb Zn Ag Au ~u(R) 8a As 

ruse 
No. 

SAMPLE 
No. Zr Ti A1203 Si02 Ti02 e203 MnO CaO K20 1 622585 23 13 74 <2 <0.008 - 710 <2 

1 622485 204 3751 20.87 53.20 0.63 8.00 0.29 1. 73 1.47 2 622586 23 12 70 <2 <0.008 - 898 2 

2 622486 190 3571 17.80 58.60 0.60 7.55 0.14 2.38 1.84 3 622587 17 17 97 <2 <0.008 - 1084 <2 

3 622487 173 3247 16.63 59.60 0.54 7.51 0.15 1.28 '2.16 4 622588 36 22 90 <2 <0.008 - 474 :? 

4 622488 176 3317 16.50 60.60 0.55 7.41 0.16 2.72 1.15 5 622589 28 35 90 <2 <0.008 - 849 c:: 

5 622489 175 3177 16.98 58.90 0.53 7.05 0.14 3.20 1.89 6t11 622590~ 129-  203 2254- <2 0.009 - 1102- 16 

6 622490 180 3305 16.12 58.80 0.55 7.55 0.14 2.82 1.53 W: 622591 88 8 118 <2 <0.008 - 1515 
- f

3 

.. 
f--c' 622491 171 3200 16.19 57.30 0.53 7.34 0.15 2.99 1.12 8 622592 24 29 120 <2 <0.008 - 1192 4 

6 622492 177 3217 15.89 56.60 0.54 7.16 0.23 3.70 1.43 9 622593 33 14 103 <2 <0.008 - 2498-- 5 

9 622493 180 3142 16.34 56.80 0.52 6.55 0.23 3.53 2.37 10 622594 76 16 125 <2 <0.008 - 2124 
.. . '" 

10 622494 171 3026 15.56 61.00 0.50 6.30 0.18 2.81 1.22 11 622595 36 21 105 .. <2 <0.008 - 1015 ..,, 

11 622495 157 2781 14.21 55.00 0.46 6.04 0.16 7.11 1.61 12 622596 21 36 101 <2 <0.008 <0.008 1032- 2 

12 622496 177 3094 15.77 59.30 0.52 6.00 0.12 5.53 1.36 13 622597 121 23 144 <2 <0.008 - 1307 
- - <2 

13 622497 178 2972 15.19 60.10 0.50 5.91 0.13 4.57 1. 57 I 
i 
j 

14 622598 13 29 139 <2 <0.008 -
r .. 

462 <:2 
I 

-

14 622498 175 3021 15.18 61.20 0.50 5.92 0.17 4.54 1.80 15 622599 10 43 109 <2 <0.008 - 513 <2 

15 622499 166 2869 14.99 58.50 0.48 6.10 0.30 4.64 1.80 16 622600 18 17 63 <2 <0.008 - 1211-  :2 
I 

I 
16 622500 168 2872 15.20 58.60 0.48 5.98 0.33 4.48 1.98 

I 
, 622601 98 16 123 <2 <0.008 - 943 6 

( 622501 167 2878 15.10 59.90 0.48 5.66 0.41 4.07 2.15 
, 

18 

18 622502 164 2909 14.88 60.60 0.49 5.78 0.40 4.28 1.84 ! 19 

19 

20 

622503 

622504 

179 

169 

3004 

3024 

15.46 

15.17 

59.70 

59.40 

0.50 

0.50 

6.C?0 

6.26 

0.27 

0.22 

4.64 

4.36 

2.06 

2.33 

20 

21 : 1-
21.w. 

22 

622505 \1~ 

622506 

84 

154 

2675 

2762 

15.12 

14.14 

51.40 

56.70 

0.45 

0.46 

9.97 

6.13 

0.90 

0.23 

3.85 

6.43 

1.15 

2.10 

i 22 

23 DETECT ION 4 5 4 2 
I 

0.008 0.008 

I 

I 
! 

11) i 
I 

r- 
I 
I 

,-r-- 
I 

23 622507 167 2758 14.95 60.90 0.46 7.80 0.21 2.18 1.62 24 UNITS ppm ppm ppm ppm opm ppm ppm j 

I 
pom i 

I 

24 

25 

622508 

622509 

167 

161 

2872 

2826 

14.56 

14.33 

60.30 

63.10 

0.48 

0.47 

5.94 

4.92 

0.22 

0.19 

5.11 1.90 ! 
i 

3.8~ b·4~17' 

25 METHOD GAI01 GAI01 GA10l 

Reaulll in ppm unless othef'WiH speafted
T _ element pt...,!; but concenltaUon too k)w to meuul. 
X -1lIemen1 conc::entIadon ia below deledkw1limil 

GAIOl GG309 GG309 GX40l I GX'k-!:. G:< 

AUTHORISED 7 ~ 
_inppm_,*-~ - -1lIemen1 noI delenn6ned OFFICER
 
T _ element pI'MMt buI c:oncentration too low to rneuur.
 
X ........ c:oncentraIkxI ia below dMec:Iian MtniI AUTHORISED /
 
- ........ naI drIIlNminId OFFICER
 ??:~ 

/ 



ANA'ABS ANA'ABS 
A 0MIiGn oIlnd'lc.Ipe T..-ng s.rca lAuMt.) Ply. Lld 

A.e.N. «M ~1 014 

A ew..on oIln:fapI T..-ng s.mc-I........' P1y LIG 
A.e.N. 004 ~1 564 

ANALYTICAL DATA ANALYTICAL DATA 
REPORT No 

1100560.60.09379 

CLIENT ORDER NoREPORT DATE 

16/04/93 12752 I 8 

PAGE 

OF 15 

SAMPlE PREFIX REPORT No 
I! 100560.60.09379 

REPORT DATE 

16/04/93 

CLIENT OAOER No 

12752 I 
7 

PAGE 

~ 

TU8E 
Ho. 

SAMPlE 
Ho. Zr Ti A1203 Si02 Ti02 Fe203 MnO CaD K2D 

TUBE 
No. 

SAMPlE 
No. I Zr I Ti A12D3 Si02 TiD2 Fe2D3 MnD CaD K; 

1 622535 66 2643 13.93 53.20 0.44 8.78 0.18 8.51 0.72 1 622510 : 73 ;
I 

2878 15.05 61.10 0.48 6.39 0.22 3.58 1 

2 622536 74 2727 14.08 53.70 0.45 8.76 0.18 9.01 1. 20 I 2 622511 ! 189 ! 3055 1.6.04 56.40 0.51 6.54 0.20 4.97 3 

3 622537 66 2708 13.47 53.90 0.45 8.40 0.18 9.07 0.91 3 622512 9:; , 2098 9.29 32.40 0.35 9.50 0.64 19.28 2 

4 622538 70 2625 13.13 49.50 0.44 8.36 0.24 10.98 0.78 4 622513 135 3016 10.31 41.30 0.50 11.58 0.40 12.45 I) 

5 622539 69 2601 13.55 49.80 0.43 8.97 0.23 9.62 0.65 5 622514 .:.42 3110 11.02 43.00 0.52 8.14 0.38 16.35 1 

6 622540 85 2688 13.98 50.70 0.45 9.22 0.37 6.52 0.41 6 622515 142 3188 10.93 44.20 0.53 7.48 0.30 16.80 0 

"7 622541 66 2733 14.26 53.20 0.46 9.31 0.51 8.26 0.82 
~ 

"7 622516 :. 3: 3005 10.87 46.40 0.50 7.47 0.27 15.46 0 

-' 

6 622542 72 2717 14.01 52.30 0.45 9.03 0.46 8.87 0.98 6 622517 132 2964 11.24 44.60 0.49 8.20 0.28 13.90 0 

9 622543 77 2691 13.59 53.40 0.45 9.18 0.55 8.29 0.39 9 622518 11a 2715 9.51 39.10 
-

0.45 7.28 0.33 20.42 1 

10 622544 82 2644 14.86 52.40 0.44 9.58 0.53 5.76 1.18 10 622519 11: 2471 8.67 ~5.40 0.41 6.25 0.28 24.72 1 

11 622545 82 2701 14.36 50.90 0.45 11.04 0.48 5.34 0.77 11 622520 :. ~= : 3337 12.26 51.50- -. 
0.56 8.71 0.33 10.22 2 

12 622546 82 2858 14.47 50.60 0.48 9.94 0.37 6.97 1.02 12 622521 "':"",  2410 8.35 ~3_~§9' 0.40 5.89 0.27 25.78 1 

13 622547 87 2530 14.09 49.60 0.42 9.57 0.35 8.69 2.06 13 622522 .• = -  3\)09 12.70 52.10 0.50 8.93 0.28 9.78 1 

14 622548 75 2760 14.64 51.80 0.46 7.91 0.27 9.06 1.45 ! 
14 622523 ., :927 12.75 51.10 0.49 9.20 0.23 7.50 1 

15 622549 81 2709 14.97 53.70 0.45 8.67 0.25 7.07 1.42 15 622524 -:;= 2836 12.91 50.60 0.47 9.55 0.23 9.08 1 

16 622550 75 2976 15.69 55.20 0.50 9.33 0.27 4.27 1.18 16 622525 0: :::'737 12.88 52.40 0.46 8.87 0.20 9.04 1 

622551 80 2856 15.45 55.20 0.48. 7.69 0.27 7.42 1.13 i 
i, 622526 c= 2435 10.98 45.70 0.41 7.59 0.20 15.87 0 

18 622552 66 2856 15.62 54.50 0.48 7.32 0.24 8.59 1.06 18 622527 ':'. :::'781 12.73 53.40 0.46 8.76 0.18 8.51 "2 

19 622553 68 2910 15.59 56.00 0.49 8.17 0.20 7.78 1.39 19 622528 -.= :737 12.97 52.20 0.46 8.95 0.17 9.68 1 

20 622554 61 2777 15.42 53.60 0.46 8.59 0.28 6.08 1.00 20 622529 - :"88 13.54 52.60 0.50 9.54 0.15 8.62 1 

21 622555 153 2867 15.23 54.30 0.48 8.04 0.30 6.19 0.95 21 622530 7 :::>99 12.45 51.50 0.45 8.72 0.17 10.56 1 

-
22 622556 172 2837 15.18 52.90 0.47 7.94 0.26 8.79 0.96 2~ 622531 ::./,. 

.·  ':'26 15.11 51.50 0.45 9.97 0.89 3.84 1 

23 622557 89 2877 14.90 51.40 0.48 7.67 0.25 9.10 1. 41 23 622532 -· . .: ~~87 13.10 53.60 0.45 8.99 0.18 8.89 1 

24 622558 293 2561 13.57 46.80 0.43 6.60 0.25 12.29 1. 71 24 622533 -: :500 12.34 51.30 0.42 8.57 0.20 10.79 1 

25 622559 271 2570 13.77 48.40 0.43 7.59 0.26. 11.49 ..... 1.6':'. 
25 622534 ·  2729 13.83 54.40 0.46 8.81 0.17 8.44 0 

_in",,",___ Re.una In ppm urJesa elherN1$8 s..~~
 
T••menl pteMnt !:vi concI'!"C"iiI.:~'" 1:<: C\oIII' 10 measure
T ...... prMWII; buI c:oncentIaIion 100 kJw 10 meuure 

X • .........,. c:oncentIaIion ie below -..cdon IImiI. 

~ 

#.£-J-. X • ....-rent CDI"\I(:8ntr.l:J()f'l11 ~c" =-,er.-;r.... 'lnll AUTHORISED ~.0
AUTHORISED - • el8r:-enl nol ctile-r-lI,ed- • .......,. noI dllIlnnined OFFICER
OFFICER /' ;/ 7 

.7 



ANA' ARS 
AOMIIonofl ~'!'.... 5r..c..(~...) PIr. Ud. 

A.CJII ':.C4Y'e6I 

ANALYTICAL DATA 
/'1/fC dS 

SAMPlE PREFIX REPORT No 

ANALYTICAL DATA 

It o..-an oIlnc;ht.ape TaInQ S.I"W'IC4IIAulUalI.a) Pry L.IQ 
A.C" 004 ~1 MC 

ANA'ABS 

REPORT DATE CLIENT DADER No PAGE 

SAWLEPREFIX REPORT:... CLIENT ORDER No. PAGE 
1100560.60.09379 16/04/93 -12752 1 9 Of 

2752 10 Of' 15 

TUBE 
No. 

SAMPLE 
No. Zr Ti A1203 MnO CaO K20 

TUBE 
No. 

SAMPLE 
No. Zr Ti A1203 Si02 Ti02 e203 MnO CaO K: 

622585 182 2380 14.H· ::.:;0 0.40 4.97 0.14 3.90 3.01 
1 622560 307 2667 14.55 49.90 0.44 13.14 0.34 5.40 1 

2 622586 190 2380 13.88 
, 

:':%.70' 0.40 3.98 0.11 4.52 2.53 
2 622561 248 2631 14.57 63.30 0.44 6.47 0.17 3.16 2 

3 622562 285 2732 15.07 61.80 0.46 6.59 0.17 3.36 2 
3 622587 168 2454 14.3= :';."7) 0.41 5.36 0.10 2.55 1.87 

4 622588 196 2414 14.4: "';.E::> 0.40 6.64 0.13 2.63 1.95 
4 622563 284 2692 14.65 54.70 0.45 8.41 0.29 6.10 0 

5 622564 210 2630 14.68 66.40 0.44 4.25 0.13 2.67 1 
5 622589 174 2367 13.9': c ~ .It) 0.39 4.59 0.13 4.21 2.18 

6 622565 230 2446 14.70 64.30 0.41 5.01 0.18 3.44 2 
6 81 2720 15.07 ~:.eO 0.45 10.01 0.89 3.82 1.14 

622591 192 2500 14.3C ~~.. :) • 0.42 5.42 0.12 2.27 3.06 U 
7 622566 46 2143 14.36 65.50 0.36 4.35 0.10 3.48 3 

8 622567 214 1900 14.03 68.60 0.32 3.89 0.10 2.76 2 
8 622592 191 2350 13.53 ::3.7'): 0.39 4.71 0.13 4.48 2.68 

9 622593 186 2386 14.3E =~. -:.J 0.40 5.38 0.13 2.73 3.05 
9 622568 35 1930 14.41 67.80 0.32 3.90 0.11 2.31 2 

10 622594 189 2410 14.52 :::.::.) 0.40 5.96 0.16 3.59 3.40 
10 622569 76 1905 14.00 68.40 0.32 4.08 0.12 2.12 1 

11 622595 176 2356 13.9: =:.7) 0.39 5.60 0.17 5.03 2.51 
11 622570 76 1871 13.93 68.20 0.31 4.25 0.12 2.17 3 

12 622596 181 2395 13.8 =".':) 0.40 4.38 0.14 5.11 2.49 
12 622571 62 1743 14.02 67.00 0.29 3.91 0.14 3.38 2 

13 622597 181 2526 14.3'=. = ~. -) 0.42 7.22 0.15 2.57 1.43 
13 622572 97 2623 15.76 48.90 0.44 11.01 0.29 7.13 2 

14 622598 187 2568 14.4 :=. :"; 0.43 7.22 0.12 1.68 1.25 
14 622573 85 1642 13.43 66.20 0.27 5.29 0.18 3.40 3 

15 622599 179 2369 13.5c =: • :) 0.40 7.13 0.17 4.63 1. 55 
15 622574 112 2456 14.96 49.30 0.41 11.87 0.31 6.52 '2 

16 622600 203 2020 13.07 =:.:") 0.34 3.23 0.13 6.77 3.75 
16 622575 206 1790 13.66 63.80 0.30 2.60 0.21 5.80 3 

622601 130 2461 12.9'; ::.:") 0.41 7.65 0.24 9.42 1.88 
622576 205 1640 13.87 61.20 0.27 3.79 0.23 6.55 4 

16 
18 622577 44 2186 13.86 45.20 0.36 11.63 0.33 8.21 2 

19 
19 622578 195 2055 13.41 61.90 0.34 4.60 0.19 ! 5.93 3 

20 622579 203 1871 13.19 63.80 0.31 2.48 0.19 6.38 4 
20 

21 
21 622580 191 2436 14.41 64.50 0.41 5.93 0.10 2.57 2 

22 
22 622581 200 2517 14.96 64.60 0.42 6.42 0.09 I 1.53 1 

23 5 100 O. r.:: ...  .) .')1 0.01 0.01 0.01 0.01 
23 622582 201 2478 14.81 65.60 0.41 6.34 0.09 

I 

i 1.48 .: 

24 ppm ppm .. 'l. 'l. 'l. 'l. 'l. 
24 622583 202 2389 14.34 65.50 0.40 5.45 0.13 2.57 '2 

25 GX401 OX408 OX4CE 
_ inppm _____ 

T ......... pteMnI; but ~ tDa kM to tnl&UUte 
)( ......... CCIf'lCIenIrdon .. be60W 4ItiIdlon limit-._nol_ 

:,.:::; OX408 OX408 OX408 

AUTHORISED 
OFFICER 

OX408 OX408 
25 

_inppm"-othe,.... ___ 
T • IiIemenI prMIJf'II; but CICInl:*\ttUon loo ~ 10 measure 
X • element conoenuadon i:I below detection limit 
-'-'noldo_ 

622584 186 2411 14.36 63.60 0.40 

AUTHORISED4:f 
OFFICER / 

5.98 0.14 3.20 1 



ANA'ASS 
AOMIoIonolInC:hC.lPlT~~IAua"JPtyU:8 

A.e.N, 004 $81 ....ANA'ABS 
ADr-.onol~T ...s.vc-I~I~ ...n ANALYTICAL DATA 

ACN. :0- 5&1 ... 

ANALYTICAL DATA 
SAMPLE PREFIX REPOATNo. REPORT DATE CLIENT OROER No. PAO 

REPOATNo. RE"'~A'T DATE CLIENT ORDER No. 1100560.60.09379 16/04/93 12752 111 OF 

1100560.60.09379 1~. ;.:. '93 12752 OF 15 TUBE 
No. 

SAMPLE 
No. MgO P205 5 Na20 LO! TOTAL 

TUBE 
No. 

SAMPLE 
No. MgO P205 5 Na20 LJ! fOTAL 622485 2.15 0.397 0.034 0.66 10.41 99.87 

622510 2.42 0.246 0.203 
, ~c,- .. - 99.60 2 622486 2.41 0.328 0.029 2.43 5.71 99.76 

2 622511 2.58 0.247 0.688 ~.10 99.66 3 622487 3.16 0.312 0.427 3.68 4.13 99.59 

3 622512 1.94 0.337 4.770 ~.23 :: . .:.= 99.81 4 622488 2.47 0.304 0.376 4.69 3.10 100.01 

4 622513 5.04 0.537 4.700 2.2b ::.~= 100.35 5 622489 2.70 0.295 0.477 3.87 3.48 99.51 

5 622514 6.14 0.542 1.478 2.13 :.:3 99.71 6 622490 3.94 0.288 0.508 3.72 4.51 100.44 

a 622515 5.64 0.533 1.320 2.34 E.:5 99.63 7 

f-i" 622491 4.04 0.285 0.562 4.26 5.27 00.02 

622516 6.31 0.496 0.436 : .71 =• '7 ~ , 99.54 a 622492 4.13 0.281 0.694 3.60 5.69 99.97 
--l. 

a 622517 7.59 0.508 0.482 l.7l ::.:3 99.65 9 622493 3.47 0.267 0.896 2.90 6.53 00.40 

9 622518 5.97 0.459 0.487 10 622494 3.67 0.247 0.663 4.32 4.00 100.46 

10 622519 5.01 0.421 0.207 ~.25 ::.=~ 99.69 11 622495 3.30· 0.234 0.644 3.12 7.86 99.80 

11 622520 6.96 0.511 0.131 1..20 .:. • .:.= 99.61 12 622496 2.37 0.253 0.406 4.04 4.39 100.05 

12 622521 4.81 0.418 0.110 1.33 :-.-: 99.64 13 622497 3.04 0.248 0.488 3.59 4.62 99.98 

13 622522 7.41 0.369 0.089 ':'.:::: 99.65 14 622498 2.43 0.254 0.406 3.24 4.26 99.86 I 

i -
14 622523 9.21 0.285 0.091 2.01 :. :'''' ... -'" 99.72 15 62~499 2.52 0.256 0.919 3.55 5.41 99.50 

15 622524 7.91 0.291 0.045 2.3.1 • - 99.61 16 622500 2.02 0.248 0.880 3.86 5.60 99.64 

16 622525 7.58 0.292 0.022 99.65 622501 2.02 0.250 0.940 3.85 4.83 99.62 

~ 622526 6.36 0.285 0.023 100.11 18 622502 2.25 0.244 0.728 4.04 4.05 99.57 

18 622527 7.43 0.277 0.023 2.00 :-.::= 99.55 19 622503 2.02 0.249 0.522 3.77 4.42 99.65 

f--+------+---t------"'lr----;---.-' ----+------I-----!------1 
99.90 

99.672.3"0.026 

0.084 

0.292 

0.295 

7.56 

7.82 

622528 

62252920 

19 

f--+-----+---+------;~---i---'-' -----\----+---+------1 
21;J 
20 622504 

622505 y/i 

2.38 

7.48 

0.251 

0.187 

0.72:2 

0.089 

2.73 

3.49 

5.66 

5.55 

99.9~ 

99.66 

21 622530 7.20 0.2821 0.029 2.34 ;.=" 99.76 22 622506 2.61 0.239 1.218 2.40 6.88 99.58 
,  --~---+----+---+----j 

22,)c; 622531 S~ 7.52 0.191. 0.039 :.~: 99.64 23 622507 3.50 0.2441 0.256 3.17 4.38 99.67 
r 

23 622532 7.47 0.248; 0.014. 99.80 24 622508 2.18 0.241 0.170 3.12 5.44 99.68 
~-\----+_--+_-_i---I;--, 

!--\----+_--+_--j---t-- , 
24 622533 7.09 0.240 0.020 i 2.0' 

----+---I------'-/-----j 
99.57 25 622509 1.94 0.244 0.192 4.00 4.80 99.58 

25 622534 6.84 0.187 0.032 

AUTHORISED 

99.60 

~.~ 

Re6uftI in ppm l.'Nns olNNrise spocdied 
T • IIemItII prNet\t but concentnlbOn too bw 10 measure 
X • eIemenI ~t...tion is betow delecbon Imn 
- • element noI delermned 

AUTHORISED ~# 
OFFICE/ 

OFFICER / .,. 



. ' . 

ANA'ABS 
~~"_T__I__ Ply.l". 

ANA'ARS 
A 0MrMan 01 ~ T..-.g s.rw:u t~... Pty L/Q 

Ae,N.OO4 :581 .. 

Ae.N. 004.' .. ANALYTICAL DATA 
ANALYTICAL DATA SAMPLE PREFIX REPORT No. REPORT DATE CLIENT ORDER No PAGE 

SAMPLE PREFIX REPOIlT No. REPORT DATE CLIENT ORDER NO. PAGE 1100560.60.09379 16/04/93 12752 13 OF 

TUBE 
No. 

SAMPLE 
No. MgO 

1100560.60.09379 

P205 5 Na20 

16/04/93 12752 

LOI OTAL 

1 
14 OF 15 

TUBE 
No. 

1 

SAMPLE 
No. 

622535 

MgO 

6.93 

P205 

0.189 

S 

0.083 

Na20 

2.43 

LOI 

4.20 

/TOTAL 

99.62 
1 622560 4.90 0.131 0.161 2.18 8.04 100.44 

2 622536 6.71 0.188 0.. 074 2.17 3.56 100.07 
2 622561 1.85 0.146 0.114 2.48 4.87 99.82 

3 622537 6.56 0.184 0.068 2.34 4.71 ~00.22 
3 622562 1.90 0.135 0.174 3.02 5.07 99.84 

4 622538 6.97 0.184 0.072 2.19 7.25 100.07 
4 622563 3.61 0.138 0.072 3.55 7.42 00.34 

5 622539 7.80 0.180 0.111 2.19 6.70 ~00.22 
5 622~64 1.10 0.104 0.045 4.35 3.91 99.71 

6 622540 8.26 0.170 0.099 2.32 7.42 99.88 
6 

. 
i 

622565 

622566 

1.22 

1.04 

0.092 

0.081 

0.075 

0.124 

2.41 

1.12 

5.06 

5.39 

99.74 

99.58 

. 
W 

8 

622541 

622542 

6.51 

6.54 

0.166 

0.160 

0.018 

0.021 

2.30 

2.29 

4.47 

4.40 

~00.24 

99.51 
8 622567 0.81 0.069 0.066 2.85 4.11 00.18 

9 622543 6.26 0.149 0.034 2.55 5.01 99.83 
9 622568 0.76 0.069 0.049 3.61 3.90 99.50 

10 622544 7.10 0.133 0.024 2.22 5.94 100.18 
10 622569 0.69 0.066 0.098 .4.29 3.46 99.57 

11 622545 6.00 0.127 0.124 .1.97 7.96 99.55 
11 622~70 0.79 0.063 0.152 3.15 3.44 99.65 

12 622546 5.00 0.210 0.030 2.38 8.44 99.88 
12 622~71 0.87 0.063 0.1~7 2.17 4.81 99.64 

13 622547 3.54 0.142 0.090 1.30 9.72 99.57 
13 622572 3.17 0.107 0.179 1.49 9.52 100.21 

14 622548 2.53 0.144 0.096 3.35 8.62 100.39 
14 622573 1.31 0.• 052 0.045 0.94 5.20 99.53 

15 622549 3.11 0.141 0.056 2.70 7.45 00.00 
15 622574 3.31 0.100 0.149 0.99 9.27 99.73 

16 622550 4.03 0.152 0.061 3.41 5.41 99.53 
16 622~7~ 0.83 0.070 0.137 0.87 7.52 99.60 f-

- 622551 3.15 0.147 0.052 3.38 5.49 99.83 
622576 1.16 0.053 0.176 0.12 8.55 100.25 

18 622552 2.93 0.153 0.037 3.16 5.70 99.77 
18 622~77 3.78 0.089 0.240 1.11 13.17 100.34 

19 622553 3.51 0.147 0.018 2.07 4.96 100.27 
19 622578 1.~9 0.097 0.281 0.76 7.66 100.19 

20 622579 0.99 0.093 0.154 0.33 7.62 99.55 i 20 622554 4.98 0.146 0.273 2.64 6.20 99.72 

I 21 622555 4.04 0.151 0.085 3.39 6.32 99.51 
21 622580 2.60 0.101 0.102 1. 58 5.04 99.57 

22 622581 2.59 0.106 0.098 3.10 3.99 99.91 

: 
I 

22 622556 3.36 0.152 0.019 2.97 6.63 99.61 

23 622557 3.48 0.185 0.044 2.48 8.15 99.54 
23 622582 2.02 0.106 0.062 2.77 3.80 99.67 ! 

24 622558 3.05 0.142 0.036 2.43 12.2') 99.52 
24 622583 1.09 0.102 0.075 2.05 5.09 99.56 I 25 622559 2.26 0.149 0.095 2.98 10.89 99.91 
25 622584 1.26 0.100 0.026 

_inppn __ opociIIod 

~:=:'-:''':n~-=~IMMUl.-.--..nal_ 

3.32 5.64 99.59 

AUTHORISED 
OFFICER .; 

., I,..

/~-~9~. 
RnuIs in PP'" unIesa olherwise speclf.ed 
~ • ........,., praent; but concentration loo low 10 meuur. 

• ........,., concentration is below deledion limil 
- • element not delermined AtgrF9~~~ED ./ 



,"~'\I~ ...... 
TABI..E 3. Rl'prl'Selllative Whole-Ilock Analyses. Recalculated Volatile-Free, of Suite III Rocks fmlll tt.e MOllnt Il('ad Vllkanit's 

Lynch Creek basalis Howard's Plains area Que-Ilellyer hanging-wall sequence So(·k Cn·(·k 

Yolande River sequence Mouut Charter Group 

Sample no. 482080 482074 C9 C8 Z627 Y408 ZI02 Z96 334161 Z7251 334162 MR437 Z72.50 Z72·17 
796336 796336 790363 788364 781423 790469 790423 791424 HL6200.lm HP2392m HL6208.4 913959 SCS382m SCS269m 

Locality· 

(Wt %)
 
SiO. 52.1 52.6 57 57.2 49.5 51.8 54.6 57.3 49.9 52.9 55.6 56.2 50.9 52.2
 
TiO. 0.57 0.81 0.55 0.47 0.32 0.41 0.38 0.47 0.85 0.52 0.77 0.60 OAI O.-l-l
 
AI.O, 17.5 18.1 17.6 15.9 8.9 12.5 12.1 13.8 14.1 13.6 18.6 13.1 14.5 1.5. !J
 
FeO..... 12.50 9.53 7.79 7.95 10.50 10.00 8.24 8.02 9.77 8..51 10.5 9.02 8.78 9.2
 
MnO 0.15 0.1I 0.17 0.14 0.20 0.18 0.14 0.17 0.16 . 0.14 0.23 0.18 0.24 0.26
 
MgO 6.16 4.18 5.05 6.26 16.40 11.40 9.89 6.98 11.6 15.2 4.60 8.20 9.22 8.66
 
Cao 4.53 7.38 5.99 5.73 11.90 9.48 9.25 6.62 8.83 6.50 3.08 7.96 12.10 11.2
 
Na-O 4.28 4.85 3.99 3.41 1.35 2.02 2.93 3.26 1.22 1.53 4.12 3.06 3.53 1.66 :s:
 
K.O 1.83 1.36 1.68 2.61 0.70 1.66 2.22 3.14 3.07 0.99 1.93 1.31 0.29 0.34 0 
p.O. 0.36 1.00 0.24 0.28 0.17 0.48 0.28 0.24 0.43 0.12 0.57 0.41 0.07 0.06 ~ 

-I 
L.O.I. 3.41 3.53 4.28 . 3.87 3.28 4.07 2.87 2.59 3.29 5.37 3.99 2.64 5.38 3.34 

. Trace elements ~ 
(ppm) ~
 

Ni 70 34 42 57 303 130 1I5 67 380 17 87 137 120
 <:: 
0

Cr 85 47 85 152 819 580 640 280 I.133 5 370 4!:J7 370 r-
V 294 305 217 227 221 240 240 195 '223 302 282 263 271 !;?
 
Se 33 36 19 21 49 39 42 31 28 31 32 39 43 :z.: ;.
 

Zr 168 254 114 137 53 105 76 105 195 75 187 131 28 30 ("') 
{J'l

Nb 9 10 9 <5 4 4 <3 <3 13 5 1I 8 3 3 
C')

Y 22 35 20 24 34 32 17 22 32 16 32 21 12 15 t"l 
Sr 372 1,025 372 636 182 420 185 220 404 183 595 612 307 374 0 

("')Rb 41 31 35 34 155 41 45 72 50 27 46 24 9 8 ::t: 
Ba 1,052 1,352 825 1,650 382 1.300 1,750 1,150 13,337 3,407 1,1I4 323 328 t"l:s: 

ViTI(Lr 20.3 19.1 28.9 20.6 36.2 23.4 30 26.8 25.2 41.6 24.7 27.5 87.8 87.9 ;JP.O,jTiO. 0.632 1.235 0.436 0.596 0.531 1.171 0.737 0.511 0.512 0.231 0.740 0.683 0.171 0.136
 
Rare earth ~
 

elements (ppm)
 
La 84.0 126.0 40.1 60.1 112.5 54.3 63.3 58.6 21.3 93.5 50.5 9.0 8.2
 
Ce 186.0 270.0 82.5 124.0 209.0 99.9 117.1 137.0 42.1 193.8 105.0 19.8 18.5
 
Pr 20.50 31.40 8.64 13.50 26.20 1l.40 12.85 15.60 4.71 21.40 11.70 2.29 2.22
 
Nd 71.7 121.0 33.5 50.0 103.4 43.6 47.8 59.3 18.2 84.1 44.5 9.8 9.3
 
Srn 12.30 20.60 5.69 8.17 18.80 7.65 8.18 10.50 3.49 15.10 7.33 2.10 1.80
 
Eu 3.03 5.38 0.93 2.16 4.49 1.96 1.69 2.59 1.02 3.80 1.97 0.50 0.36
 
Cd 7.58 13.90 4.32 5.79 13.20 6.09 6.03 7.18 3.17 10.70 5.58 2.21 1.91
 
Dy 4.52 7.96 3.68 4.33 7.51 3.84 4.41 5.79 2.77 6.93 3.94 2.41 2.16
 
Er 2.15 3.41 2.43 2.67 3.67 2.18 2.75 3.00 1.77 3.32 1.97 1.5.5 1.28
 
Yb 1.61 2.44 2.10 2.16 2.87 1.78 2.14 2.03 1.67 2.93 1.62 1.50 1.23
 

(La/Yb)N 34.46 34.1I 12.61 18.38 25.89 20.14 19.53 19.07 8.44 21.08 20..59 3.96 4.-12 

Samples 334161 and 33416 are from Aberfoyle drill hole HL6; sample Z7251 is from Broken Hill Pty. drill hole High Point 2; samples Z7247 and Z7240 are from Broken Hill Ply.
 
drill holes Sock Creek South (j)
 

0L.O.I. - loss on ignition (Q 
" 

I Australian metric grid reference for sheet prefixed CP 

,;
• 



~~.r"'." .. 

TABU: 3. Hepft'S!'lIlali\'e Whule-Ruck Allalyses, R('(·alclllal.ed Volalilc-Frel', of Suite IlIl\ocks frolll till' Mouot I\<'ad Vult-alii", 

Lyuch Creek basalis Howard's Plains area Qlle-lIellyer hanging-wall sequl'uce So"k Crel'k 

Yolande [liver sequence Mount Charter Croup 

Sample no. 482080 
796336 

482074 
796336 

C9 
790363 

C8 
788364 

Z627 
781423 

Y408 
790469 

ZI02 
790423 

Z96 
.791424 

334161 
HL6200.lm 

Z7251 
HP2392m 

334162 
HL6208.4 

MH·I:l7 
91 :3959 

Z72S0 
SCS:3 11211I 

Z7217 
SCS2 6911l 

Locality' 

(Wt %) 
SiO. 
TiO. 
AI.O, 
FeO...... 
MnO 
MgO
Cao 
Na.O 
K.O 
P.O. 

L.O.I. 
. Trace elements 

(ppm) 
Ni 
Cr 
V 
Se 
Zr 
Nb 
Y 
Sr 
Rb 
Ba 

TlfLr 
p.°afno.
Rare earth 

elements (ppm) 
La 
Ce 
Pr 
Nd 
Srn 
Eu 
Cd 
Dy 
Er 
Yb 

52.1 52.6 57 57.2 49.5 
0.57 0.81 0.55 0.47 0.32 

17.5 18.1 17.6 15.9 8.9 
12.50 9.53 7.79 7.95 10.50 
0.15 0.11 0.17 0.14 0.20 
6.16 4.18 5.05 6.26 16.40 
4.53 7.38 5.99 5.73 11.90 
4.28 4.85 3.99 3.41 1.35 
1.83 1.36 1.68 2.61 0.70 
0.36 1.00 0.24 0.28 0.17 

3.41 3.53 4.28 '3.87 3.28 

70 34 42 57 303 
85 47 85 152 819 

294 305 217 227 221 
33 36 19 21 49 

168 254 114 137 53 
9 10 9 <5 4 
22 35 20 24 34 

372 1,025 372 636 182 
41 31 35 34 155 

1,052 1,352 825 1,650 382 

20.3 19.1 28.9 20.6 36.2 
0.632 1.235 Q.436 0.596 0.531 

84.0 126.0 40.1 60.1 
186.0 270.0 82.5 124.0 

20.50 31.40 8.64 13.50 
71.7 121.0 33.5 50.0 
12.30 20.60 5.69 8.17 

3.03 5.38 0.93 2.16 
7.58 13.90 4.32 5.79 
4.52 7.96 3.68 4.33 
2.15 3.41 2.43 2.67 
1.61 2.44 2.10 2.16 

51.8 54.6 57.3 
0.41 0.38 0.47 

12.5 12.1 13.8 
10.00 8.24 8.02 
0.18 0.14 0.17 

11.40 9.89 6.98 
9.48 9.25 6.62 
2.02 2.93 3.26 
1.66 2.22 3.14 
0.48 0.28 0.24 

4.07 2.87 2.59 

130 115 67 
580 640 280 
240 240 195 

39 42 31 
105 76 105 

4 <3 <3 
32 17 22 

420 185 220 
41 45 72 

1,300 1,750 1,150 

23.4 30 26.8 
1.171 0.737 0.511 

112.5 54.3 63.3 
209.0 99.9 117.1 

26.20 11.40 12.85 
103.4 43.6 47.8 

18.80 7.65 8.18 
4.49 1.96 1.69 

13.20 6.09 6.03 
7.51 3.84 4.41 
3.67 2.18 2.75 
2.87 1.78 2.14 

49.9 
0.85 

14.1 
9.77 
0.16 

11.6 
8.83 
1.22 
3.07 
0.43 

3.29 

195 
13 
32 

404 
50 

25.2 
0.512 

58.6 
137.0 

15.60 
59.3 
10.50 
2.59 
7.18 
5.79 
3.00 
2.03 

52.9 
0.52 

13.6 
8.S1 
0.14 

15.2 
6.50 
1.53 
0.99 
0.12 

5.37 

380 
1,133 
'223 

28 
75 

5 
16 

183 
27 

13,337 

41.6 
0.231 

21.3 
42.1 

4.71 
18.2 
3.49 
1.02 
3.17 
2.77 
1.77 
1.67 

55.6 
0.77 

18.6 
10.S 
0.23 
4.60 
3.08 
4.12 
1.93 
0.57 

3.99 

17 
5 

302 
31 

187 
11 
32 

595 
46 

3,407 

24.7 
0.740 

93.5 
193.8 
21.40 
84.1 
15.10 
3.80 

10.70 
6.93 
3.32 
2.93 

56.2 
0.60 

13.1 
9.02 
0.18 
8.20 
7.96 
3.06 
1.31 
0.41 

2.64 

87 
370 
282 

32 
131 

8 
21 

612 
24 

1,114 

27.5 
0.683 

50.5 
105.0 

11.70 
44.5 

7.33 
1.97 
5.58 
3.94 
1.97 
1.62 

50.9 
041 

14.5 
8.711 
0.2·1 
9.22 

12.10 
3.S3 
0.29 
0.07 

5.38 

137 
497 
263 

39 
28 

3 
12 

307 
9 

323 

87.8 
0.171 

9.0 
19.8 
2.29 
9.8 
2.10 
0.50 
2.21 
2.41 
1.55 
1.50 

52.2 
O.H 

IS.!J 
9.2 
0.26 
8.1;6 

11.2 
1.66 
0.34 
0.06 

3.34 

120 
370 
271 

43 
30 

3 
15 

374 
8 

328 

87.9 
0.136 

8.2 
18.5 
2.22 
9.3 
1.80 
0.36 
1.91 
2.16 
1.28 
1.23 

~ 
0 

~ 
-l 

~ 
t:l 
-::: 
0 
t"' 

~ 
2;; 
i:l 
0 
t>1 
0 
Cl::c 
t>1 

""5; 
;j 
-< 

(La/Yb)N 34.46 34.11 12.61 18.38 25.89 20.14 19.53 19.07 8.44 21.08 20.59 3.96 4.42 

Samples 334161 and 33416 are from Abcrfoyle drill hole HL6; sample Z7251 is from Broken Hill Pty. drill hole High Point 2; samples Z7247 and Z7240 are from Brokeulfill Pty. 
drill holes Sock Creek South 

L.O.l... loss on ignition 
I Australian metric grid reference for sheet prefixed CP 

Ol 
0 
CD 

'. 

';0" 

f 



Table I (continued) 
. W/lOLE-ROCK C/lEMICALANALYSES OF 44 ROCKS FROM TilE //ELLYER-MTC//ARTER AREA 

QUE-HELLYER VOLCANICS 

MIXED SEQUENCE I>ACITES UPPER BASALTS ANI) ANI)ESITES SOCK CREEK 

MC2AJC P200 MCI/C P088 P202 PI91 PI92 P220 PI99 P211 PI98 P222 Average MCI/B MR437 PII6 PI77 P218 P097 P115 Average PI86 P209 
values values 

SiOz 68.3S 70.90 71.11 72.18 72.09 73.43 73.76 7S.27 76.S5 77.51 78.61 80.38 74.18 48.07 56.41 59.87 58.55 60.84 6\.87 64.97 58.65 72.65 74.51 

liOz 0.38 0.32 0.39 0.27 0.62 0.28 0.26 0.41 0.26 0.29 0.31 0.28 0.34 0.59 0.56 0.75 0.50 0.36 0.63 0.32 0.53 0.61 0.62 

Alz03 16.23 16.17 14.94 13.98 20.82 14.80 14.45 16.14 13.52 15.90 15.00 13.99 15.50 17.96 12.99 17.23 14.46 19.07 16.71 14.43 16.12 15.62 14.32 

Fez03 I.2S 0.98 4.76· 3.07 0.30 2.10 2.01 2.32 0.66 1.41 0.86 0.87 1.44 11.28· 0.81 2.58 \.08 \.44 10.99 1.13 3.01 \.43 0.18 ;<: 

FeO 4.07 2.45 - 2.93 0.37 0.79 1.86 1.17 1.09 0.37 0.43 0.67 1.47 - 8.2S 4.34 5.35 7.07 3.43 8.63 6.18 0.96 1.34 r. 
> 
CMnO 0.12 0.11 0.09 0.39 0,0\ 0.04 0.05 0.13 0.10 0.01 0,0\ 0.01 0.09 0.28 0.20 0.07 0.76 0.22 0.04 0.49 0.29 0.04 0.04
 

MgO I.S2 1.24 0.94 0.80 0.19 0.05 0.31 0.40 0.41 0.15 0.03 0.03 0.51 8.96 8.29 5.08 6.07 3.64 3.02 6.73 5.97 0.55 0.27 <
 
C 

CaD 0.69 2.99 0.68 2.SI 0.02 0.35 0.24 0.14 2.74 0.04 0.08 0.03 0.88 8.12 8.05 6.23 6.63 0.56 0.15 0.37 4.30 0.19 0.31 r.r 
>NazO 4.83 1.18 S.lO 1.41 0.41 5.35 2.57 0.52 1.90 0.19 1.30 0.34 2.09 2.80 2.84 0.53 4.12 5.24 0.49 2.43 2.64 6.00 7.34 z 

KzO 2.49 3.57 2.20 2.37 ·5.14 2.74 4.45 3.37 2.73 4.10 3.30 3.37 3.32 1.39 1.24 2.91 2.35 1.45 2.49 0.43 1.75 1.84 0.94 Q 
PzO, 0.07 0.09 0.08 0.09 0.03 0.07 0.04 0.13 0.08 0.Q3 0.07 0.03 0.07 0.55 0.36 0.41 0.13 0.11 0.18 0.07 0.26 0.11 0.13 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 - 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

LOI 1.71 S.63 2.04 5.27 3.28 1.64 2.35 3.82 4.64 2.86 2.63 2.97 - 3.59 4.16 9.71 3.60 4.26 7.65 5.73 2.16 0.89 

Cl
Ba 1300 730 - 550 630 1800 2300 1650 SOO 420 670 640 1017 - 1130 670 1550 1050 6900 260 1927 880 250 r.1 oRb 92 ISO 72 82 125 81 135 140 99 145 liS 115 113 33 32 93 85 73 93 32 63 65 105 r 
Sr 200 26 187 53 66 260 210 42 135 11 39 32 105 768 610 120 280 240 34 98 307 145 7 8 
Y 30 19 36 25 21 28 26 28 17 21 26 23 25 29 17 23 5~ 16 31 16 27 32 30 n 

> 
Nb IS 8 14 8 9 7 6 7 8 9 8 11 9 10 6 11 5 7 9 4 7 10 12	 r 

;<:Zr 230 140 223 140 170 165 175 135 150 160 170 185 162 137 ISO 160 95 200 170 85 142 750 135 ~ 

Co 7 S . 8 11 8 7 11 6 <4 <4 7 7 - 36 34 23 9 33 35 28 7 4 a 
;<: 

Ni 14 S - 5 <3 4 <3 11 4 3 3 6 5 - 85 45 55 24 150 125 81 <3 3 --l 

Cr 64 115 - 46 74 82 47 110 82 39 42 82 72 - 430 420 410 31 770 680 457 40 62 

V 19 260 . 20 30 31 28 66 26 39 31 23 52 - 310 . 280 230 91 280 195 231 41 6 

Se <10 35 - 14 11 15 14 17 11 12 12 <10 13 - 32 39 33 15 40 28 31 15 <10 

Cu 10 12 6 11 10 9 20 8 9 12 8 10 10 85 110 39 8 8 99 68 60 7 10 

Pb <4 26 4 6 9 8 9 5 7 7 '8 12 9 5 7 32 8 <4 I1 9 11 5 6 

Zn 33 11 46 28 26 37 150 37 17 16 26 26 38 84 75 92 760 74 140 160 198 59 11 
TJ{l.r 10 14 10 12 22 9 9 18 10 11 11 9 13 26 22 28 32 11 22 23 22 5 28 

CrlY 2 7 - 2 3 3 2 4 5 2 2 4 3 - 25 18 8 2 25 43 20 I 2 

ColNi 0.5 1.0 - 1.6 - 2.0 - \.0 1.5 - - 1.2 1.3 - 0.4 0.07 0.4 0.4 0.2 Q.3 0.4 1.3 

• TOlal Fe expressed as Fe20).
 
Major elanent value. have been re-caleulaled volatile-free. Analyses MCI/C ..nd MCI/B kindly supplied by A. J. Stob; (University of Tasmania. Geology Department), all olhers by Department of Mines, I..aunceslon Laboralories.
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AMGeast 
389580 
389300 
389580 
389580 
389580 
389580 
389300 
389580 
389300 
389300 
388340 
389110 
388340 
389110 
389110 
389110 
389300 

389300 
389580 
389300 
388500 
389580 
388340 
389580 
389580 
388340 
389580 
389580 
388340 
388340 
389110 
389300 
389580 
389580 
389580 
389110 

AMGnortb DDH 
5392935 Mac 35 
5391520 Mac 33 
5392935 Mac 35 
5392935 Mac 35 
5392935 Mac 35 
5392935 Mac 35 
5391520 Mac 33 
5392935 Mac 35 
5391520 Mac 33 
5391520 Mac 33 
5392460 Mac 27 
5392870 MC 13 
5392460 Mac 27 
5392870 MC 13 
5392870 MC 13 
5392870 MC 13 
5391520 Mac 33 

5391520 Mac 33 
5392935 Mac 35 
5391520 Mac 33 
5391780 MC14 
5392935 Mac 35 
5392460 Mac 27 
5392935 Mac 35 
5392935 Mac 35 
5392460 Mac 27 
5392935 Mac 35 
5392935 Mac 35 
5392460 Mac 27 
5392460 Mac 27 
5392870 MC13 
5391520 Mac 33 
5392935 Mac 35 
5392935 Mac 35 
5392935 Mac 35 
5392870 MC 13 

Deptb Formation 
910 Que-Hellver Volcanics 
504 Que-Hellyer Volcanics 
910 Que-Hellyer Volcanics 
630 Que-Hellyer Volcanics 

299.5 Que-Hellyer Volcanics 
299.5 Que-Hellyer Volcanics 
320.8 Que-Hellyer Volcanics 

320 Que-Hellyer Volcanics 
252 Que-Hellver Volcanics 

652.5 Que-Hellyer Volcanics 
644.9 Que-Hellyer Volcanics 
260.1 Que-Hellyer Volcanics 
644.9 Que-Hellyer Volcanics 
252.7 Que-Hellyer Volcanics 
255.4 Que-Hellyer Volcanics 
255.4 Que-Hellyer Volcanics 

676 Que-Hellver Volcanics 
Que-Hellver Volcanics 

676 Que-Hellyer Volcanics 
780 Que-Hellyer Volcanlcs 
524 Que-Hellyer Volcanlcs 
345 Que-Hellyer Volcanics 

234.4 Que-Hellyer Volcanics 
367.5 Que-Hellyer Volcanics 
323.6 Que-Hellyer Volcanics 

382.75 Que-Hellyer Volcanics 
260.1 Que-Hellver Volcanics 

263 Que-Hellver Volcanics 
262.6 Que-Hellyer Volcanics 
690.2 Que-Hellyer Volcanics 
637.3 Que-Hellyer Volcanics 
286.2 Que-Hellyer Volcanics 

364-366 Que-Hellver Volcanics 
288.4 Que-Hellyer Volcanics 

207 Que-Hellyer Volcanics 
295.5 Que-Hellyer Volcanics 

310 Que-Hellyer Volcanics 

Member Preparations 
upper dacite R 
upper dacite R 
upper dacite TS 
upper basalt R 
upper basalt R 
upper basalt TS 
upper basalt TS 
upper basalt R 
upper basalt R 
upper dacite R 
Que River Shal R 
Que River Shal R 
Que River Shal TS 

R
 
R
 
TS 

upper andesite R 
uoper andesite R 
upper andesite TS 
upper andesite R 
upper andesite R 
upper andesite R 
upper andesite R 
upper andesite R 
upper basalt R 
upper andesite R 
upper andesite R 
upper basalt R 
upper basalt R 
upper basalt R 
upper basalt R 
upper basalt R 
upper andesite R 
upper basalt R 
upper basalt R 
upper basalt R 
upper basalt R 

Catalog# Rock name
 
130833 dacite
 
130834 dacite
 
130835 dacite
 
130836 basalt
 
130837 basalt
 
130838 basalt
 
130839 basalt
 
130840 basalt
 

Rock description 
silica-sericite altered, feldspar phyric dacite 
silica-sericite altered, feldspar phyric dacite 
silica-sericite altered feldspar phvric dacite 
amvadaloidal basalt lava 
amygdaloidal basalt lava 
amygdaloidal basalt lava, augite olivine-phyric 
amygdaloidal basalt lava, augite olivine-phyric 
amygdaloidal basalt lava auaite olivine-ohvric 

130841 basalt breccia monomiet auaite + olivine ohvric basalt lava breccia 
130842 hyaloclastite dacite hyaloclastite, clasts of feldspar phyric dacite 
130843 black shale black, massive pyritic shale 
130844 black shale black, finely laminated 
130845 black shale 
130846 volcaniclastic 
130847 siltstone 
130848 siltstone 
130849 andesite 
130850 andesite 
130851 andesite 
130852 andesite 
130853 andeslte 
130854 breccia 
130855 breccia 
130856 peperite 
130857 peperite 
130858 andesite 
130859 andesite 
130860 basalt? 
130861 peDerite 
130862 basalt? 
130863 basalt 
130864 basalt 
130865 andesite 
130866 basalt 
130867 breccia 
130868 peperite 
130869 basalt 

black fine-arained pyritic 
volcaniclastic, andesite ash laver 
laminated siltstone, with pyrite clasts 
laminated siltstone, with pyrite clasts 
chlorite altered, feldspar phyric andesite 
massive andesite lava 
chlorite altered, feldspar phyric andesite 
hydrofractured, aphyric andesite 
lperlitically cracked massive andesite 
monomiet andesite breccia, silica-sericite 
hydrofractured weakly feldspar phvric andes. 
silica-sericite altered, mudstone-andesite. 
sericite-chlorite altered basalt peperite 
massive, silica vein cross cuttfna 
massive, pseudofraamental silica-sericite 
Ipervasive silica-sericite-ovrite altn 
chlorite altn of igneous clasts 
sericite-fuchsite-calcite altn of bas 
massive fuchsite alteration of basalt 
massive basalt 
silica-albite altn with haematite 
K-feldspar altn of amvadales 
carbonate vein breccia 
complex Si-Se-Chl-Ep-Ab altn of pep. 
K-feldspar altn of amvadales 



Worksheet3 

Catalog# Rock name Minerals Sample form Min. Relation Stage AMGeast AMGnorth DDH Depth Preparations 
111728 Basalt sph-gn disseminated earlv 389300 5391520 Mac 33 254 R 
111729 Basalt sph-on disseminated early 388500 5391780 MC14 171 R 
111730 Basalt sph-gn disseminated early 388500 5391780 MC14 171 R 
111731 Basalt sph-on-pv disseminated earlv 388500 5391780 MC14 171 PS 
111732 Basalt sph-qz-co veins overprint late 388340 5392460 Mac 27 268.2 R 
111733 Basalt sph-qz-co veins overprint late 388340 5392460 Mac 27 390 R 
111734 Basalt sph-on-py-cpy veins overprint late 388340 5392460 Mac 27 529.1 PS 
111735 Basalt cpy-co veins overprint late 388340 5392460 Mac 27 529.1 R 
111736 Basalt sp-py-on-po-c~ veins overprint late 388340 5392460 Mac 27 729.1 PS 
111737 Basalt po-co veins overprint very late 388340 5392460 Mac 27 729 R 
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Worksheet3 

Catalog# Rock name Minerals Sample form Min. Relation Stage AMGeast AMGnorth DOH Depth Preparations 
111728 Basalt sph-Qn disseminated early 389300 5391520 Mac 33 254 R 
111729 Basalt sph-gn disseminated early 388500 5391780 MC14 171 R 
111730 Basalt sph-gn disseminated early 388500 5391780 MC14 171 R 
111731 Basalt sph-an-py disseminated early 388500 5391780 MC14 171 PS 
111732 Basalt sph-qz-co veins overprint late 388340 5392460 Mac 27 268.2 R 
111733 Basalt sph-qz-co veins overprint late 388340 5392460 Mac 27 390 R 
111734 Basalt sph-gn-py-cpy veins overprint late 388340 5392460 Mac 27 529.1 PS 
111735 Basalt cpy-co veins overprint late 388340 5392460 Mac 27 529.1 R 
111736 Basalt sp-py-gn-po-c~ veins overprint late 388340 5392460 Mac 27 729.1 PS 
111737 Basalt po-co veins overprint very late 388340 5392460 Mac 27 729 R 
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