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MAC 89 PP, CC, Outcrop Geology 1:2,500
LL, TT, MM, NN and UU

MAC 161 C Interpretative Geology 1:10,000

. MAC 358 a, b, c, d, e, f, Soil Geochemical Results 1:10,000
. g, h, i

. MAC 88 R, PP, CC, LL, Rock Chip Geochemical Results 1:2,500
TT, MM, NN and UU
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MAC 204 C & D Stream Sediment Sample Results 1:10,000
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MAC 89/SS, KK Outcrop Geology 1:2,500
EE, FF, GG & A7

MAC 88 R, SS, KK, EE, Rock Chip Geochemical Results 1:2,500
FF and A7

MAC 356/EE, FF, GG, C Horizon Soil Geochemical Results 1:2,500
KK

MAC 89/A1, A2, 7 & 15 Outcrop Geology 1:2,500

MAC 88 R, A2 Rock Chip Geochemical Results 1:2,500

MAC 203 B & F Stream Sediment Sample Locations 1:10,000

MAC 204 B & F Stream Sediment Results 1:10,000
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1.0 SUMMARY

• Exploration data in areas to be relinquished from EL 106/87

Mackintosh is grouped into four blocks, being North Hatfield, Animal

Creek, Henty Fault and Mount Cripps.

• The North Hatfield Block is underlain by Animal Creek Greywacke

correlates and has been explored by regional mapping and one

diamond drill hole. It is concluded that if prospective volcanics of

either the Central Volcanic Complex or Que Hellyer Volcanics exist,

they would be greater than 500 m below surface and do not rank

as a priority target at Mackintosh.

• The Animal Creek Block comprises Central Volcanic Complex

stratigraphy which was considered prospective for Rosebery style

deposits. Exploration in the form of detailed mapping, soil

geochemistry, EM surveys and one diamond drill hole, have effectively

sterilised the block to 200 m. There is no data to encourage

exploration below these depths.

• The Henty Fault Block has been explored for Henty and Lakeside style

Au deposits by mapping, rock chip sampling and stream sediment

geochemical surveys. No targets worthy of drilling were identified.

• The Mount Cripps Block comprises Tyndall Group Volcanics overlain

in part by Ordovician siliciclastics and Tertiary basalt. Regional

mapping and stream sediment geochemical surveys did not locate

targets for follow up.

• The four blocks described above are the lowest ranking on the

Mackintosh property and are recommended for inclusion in the second

statutory partial relinquishment of EL 106/87.
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2.0 INTRODUCTION

Exploration Licence 106/87 Lake Mackintosh was granted to Aberfoyle

Resources Ltd on 5 February, 1988 under provisions of the Hellyer Mine

Agreement Ratification Act 1987. The licence was issued for ten years with

partial relinquishments required on the second and fifth anniversaries.

The first partial relinquishment was effected in February, 1990 when the

licence was reduced from 135 to 95 sq. km. (McNeill, 1990).

The second partial relinquishment from 95 to 54 sq. km. is due on 5

February, 1993. This report describes exploration undertaken on those areas

selected for the second relinquishment.

Prior to the granting of EL 106/87, exploration was conducted under EL's

2/70 Mackintosh and 15/73 Hatfield. Exploration data collected during the

currency of these licences is now available from reports held on open file at

the Tasmanian Department of Mines.
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3.0 EXPLORATION PROGRAMMES

Exploration data generated by programmes within the relinquished areas is

reported under four headings. They are: North Hatfield Block (Area's 2 F, G,

& H), Animal Creek Block (Area 2 I), Henty Fault Block (Area 2A) and Mount

Cripps Block (Area's 2B, C, D & E). These areas are located on Plate MAC

354.

3.1 NORTH HATFIELD BLOCK

Reconnaissance mapping by Aberfoyle (McNeill, 1989) and the Tasmanian

Department of Mines (Corbett and Komyshan, 1989) indicated an unexplored

window of Cambrian sediments which extended from the Cradle Mount Link

Road to south of the Hatfield River, (Plate MAC 161 B). Exploration of this

area by Aberfoyle has been directed toward locating and testing permissive

volcanics within the Cambrian sediments.

3.1.1 Geology

A programme of geological mapping at both 1:10,000 scale (Plate

MAC 193 A & B) and 1:2500 scale (Plates MAC 89/22, 3 and 4), rock

chip sampling (Appendix 2) and costeaning (Plate MAC 89/3) was

undertaken to explore the area. 1:2500 map sheet locations are

shown on Figure 1 and a geological legend is shown as Plate MAC

114.

Exposures on the Cradle Mountain Link Road are dominated by grey­

green mica sandstone and black shale with rare interbedded crystal

rich volcaniclastics similar in appearance to the Animal Creek

Greywacke. These rocks are folded into open shallowly NE and SW

plunging structures and are cut by dominantly SE trending steeply east

or west dipping faults, often associated with silicification and quartz

veining of adjacent sandstones. These sandstones become "dirtier" to

the east and grade into sandstones similar to those from the Southwell

SUb-Group.
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3.1.2 Geochemistry
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Samples from this area (Appendix 3, see Plate MAC 193 B for

locations and Plate 193 BIR for results) generally yielded low

base metal values, the exception being sample 427814 (525

ppm Pb, 1300 ppm Zn, 1.0 glt Ag) of a weakly pyrite altered

dacitic lava.

Rock Chip3.1.2.1

North of the Cradle Mountain link road the volcaniclastic component

increases (e.g. 427809) in generally fine grained sandstones

interbedded with mica sandstone. Around 12700N, 1700E is

conspicuous float of yellowlbrown massive to vesicular dacitic lava

(e.g. 427814), sericite-pyrite altered in part. Costeans at 12745N,

1615E and at 12700N, 1645E, (Black Harry's Road) have exposed

outcrop of this lava.

Costean 1615E has exposed the contact of dacite lava and mica

sandstone which has a variable strike and dip but is not obviously

faulted. In one exposure, clasts of pyritic dacite are included in the

base of a mica sandstone unit. This relationship is suggestive of some

mixing at the lava-sediment interface. Mineralisation is restricted to

disseminated pyrite at the sandstone-dacite contact.

Mapping, at 1:2500 scale of the Black Harry Road access track to

DDH MAC-24 (3.1.3) is shown on Plate MAC 89/3. Outcrop on the

access track is dominated by massive dacitic lava, with minor

disseminated pyrite, and is overlain to the south by moderately south

east dipping interbedded mica sandstone and volcaniclastic

sandstone. These rocks are in turn unconformably overlain by Tertiary

basalt at approximately 12400N.
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3.1.3 Diamond Drilling
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A detailed log and petrographic descriptions are included as

Appendix 5 while a section of the hole is presented as Plate

MAC 273 (see Plate MAC 115 for legend).

Pb Isotope

Geology

3.1.2.2

3.1.3.1

Both Black Harry Road costeans were channel sampled, at 2 m

intervals, and samples assayed for Cu, Pb, Zn, Ag, Au, As and

Ba. Results are presented in Appendix 3 and samples located

on Plate MAC 89/3. Samples from massive lava in the 1645E

costean yielded low base and precious metal values while those

from the 1615E costean also produced low values, with a

maximum of 565 ppm Cu and 0.8 ppm Ag from the dacitic lava.

Grab samples from the dacite/mica sandstone contact in the

1615E costean also have low base and precious metal values,

the exception being sample 515663 with 280 ppm Cu, 2 ppm

Ag, 26 ppb Au and 140 ppm As.

Sample 427814, a pyritic dacite (525 ppm Pb, 1300 ppm Zn, 1.0

ppm Ag), was submitted to Sirotope for Pb isotope analysis.

Results and interpretation are included as Appendix 4. This

sample falls within the target field for Cambrian massive

sulphide mineralisation, supporting the concept that the

disseminated mineralisation is syn-volcanic and related to

emplacement of the dacite.

This hole (see Plate MAC 89/3 for collar location) was drilled by

the Department of mines as part of the Mount Read Volcanic

project, to confirm the presence of interpreted Central Volcanic

Complex volcanics beneath mica sandstone near Black Harry's

Road (BLHY-1 in DOM terminology). Logistical support was

provided by Aberfoyle Resources and as a result, access was

granted to the core for logging and sampling.
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Alteration is of a generally low-grade regional type, dominated

by sericite-carbonate assemblages, with minor haematite in the

upper most dacite unit. Mineralisation is restricted to trace

minor disseminated and vein pyrite.:!: sphalerite apparently

concentrated in breccia zones within the dacitic lava.

The sequence intersected in this hole may be broadly

correlated with the basal part of the Animal Creek Greywacke,

defined near Animal Creek by Corbett and Komyshan (1989)

and at the southwest corner of EL 106/87 by McNeill and

Corbett (1989). In this area micaceous sandstone overlies a

sequence of dominantly ash volcaniclastic with minor sandstone

(referred to as tuffaceous lithicwacke by Corbett and Komyshan

[1989]). The major difference between the MAC 24 section and

areas to the south is the presence of shallow dacitic

intrusives/lavas and prominent ovoid devitrification structures,

not noted near Animal Creek. An implication of this correlation

is that the Central Volcanic Complex, if present, occurs at

considerable depth in this area (>500m).

Tertiary basalt and sediments.

Feldspar-phyric dacitic lava/intrusive

with minor volcaniclastic interbeds.

Interbedded shale, siltstone and sand­

stone with volcanic derived fragments and

minor volcaniclastic interbeds.

Dacite lava.

Interbedded sandstone, shale and ash to

fine lapilli volcaniclastic. Fault contact to:

Dacite lava. Gradational contact to:

Dominantly ash volcaniclastic.

Dacite lava.

Dominantly ash volcaniclastic with minor

lapilli volcaniclastic, shale and dacite lava.

o - 9.8m

9.8 -120.7m

150.95 -163.45m

163.45 - 230.9m

120.7 -150.95m

220.9 - 279.2m

279.2 - 302.2m

302.2 - 313.95m

313.95 - 488.8m
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3.1.4 Summary and Conclusions
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DDH MAC 24 was cased with PVC and read with DHEM (EM­

37). Results are included in Appendix 6. No conductors

attributable to massive sulphide mineralisation were detected.

Intercalated Cambrian sediments and volcanics have been located in a

Tertiary Basalt window north west of the Cradle Mountain Link Road.

Mapping by the Tasmanian Department of Mines indicates that these

rocks are part of the Animal Creek Greywacke sequence and thus

older than Que Hellyer Volcanics.

7

Geochemistry

Geophysics

3.1.3.2

The complete length of MAC 24 was core-ground and samples

analysed for Cu, Pb, Zn, Ba, As, Ag, Au, Cr, Ti and Zr. Results

are presented in Appendix 5 and on Plate MAC 273 a.

3.1.3.3

Base metal values are low throughout the section (maximum

300 ppm Zn and 100 ppm Pb) as are precious metals, which are

generally below detection limit with scattered values to 13 ppb

Au. As (max. 47 ppm) and Ba (360 ppm) are also low. Cr

values in sandstone units are generally much lower than in the

Animal Creek Greywacke, probably due to the increased

volcaniclastic component. Low Ti/Zr ratios and Cr values

confirm that the lavaslintrusives are dacitic.

Mineralisation is restricted to pyritisation of dacitic lavas with slightly

elevated base metal values. A diamond drill hole (MAC 24) was drilled

by the Department of Mines to test for Central Volcanic Complex rocks

beneath the Animal Creek Greywacke correlates. This hole was

completed at 489 m and was still in the sediment-felsic volcanic

sequence at that depth. Potential Central Volcanic Complex rocks

would be beyond that depth and do not constitute an attractive target

at this time.
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3.2 ANIMAL CREEK BLOCK

This area of activity is located south of the Mount Charter fault and is

dominantly underlain by felsic volcanics of the Central Volcanic Complex.

Exploration in this area has been directed toward locating Rosebery style

mineralisation.

3.2.1 Geology

Initial mapping at 1:2500 scale, on 400 m spaced lines was closed up

in the Boundary prospect area (see below) and then on 200 m spaced

lines with some re-mapping of earlier traverses. Outcrop geology is

shown on Plates MAC 89 PP, CC, LL, TT, MM, NN and UU (see Plate

MAC 114 for legend, Figure 1 for map sheet locations and Appendix 1

for geological abbreviations) while petrographic reports are included

as Appendix 7. A geological interpretation of the area is shown on

Plate 161C at 1:10,000 scale.

The general distribution of rock type indicates an anticlinal closure as

suggested by McNeill and Corbett (1989). However, structural data is

sparse, especially in the core where lithologies are dominated by

ma~sive to weakly flow-banded felsic feldspar-quartz phyric, dacite­

rhyolite, with some possibly andesitic lavas and intrusives and silicified

eutaxitic lapilli-breccia volcaniclastics. Quartz + sericite+chlorite

alteration of variable intensity is widespread and probably related to

low-grade regional metamorphism. This complex is overlain by a

sequence of interbedded feldspar-phyric ash to fine lapilli

volcaniclastic which grade into the overlying mica sandstone and shale

of the Animal Creek Greywacke (of Collins et aI1981).

In a quarry at 2825E, 2990N, a zone of strong silicification associated

with quartz-sphalerite and abundant pyrite-baryte veins and vug fillings

is exposed. This mineralisation occurs in a sericite-K-feldspar and

manganese altered lava and is bounded by two shear zones. This

alteration is quite restricted in area and costeaning (see Plate MAC 89

MM for location) and mapping have failed to locate any further

alteration of this type. This alteration zone has been named the

Boundary prospect.
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3.2.2 Geochemistry
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No anomalous values occur over the Boundary prospect which

appears to occur on the edge of a barium anomaly and adjacent

to a barium low.

Soil Sampling3.2.2.1

Chromium defines the mica sandstone to the east with values

generally >200 ppm. Titanium and zirconium do not appear to

define any major lithological changes.

Weakly anomalous As «20 ppm) and Zn «165 ppm) occur

between 1600N and 2400N around 4300E. The anomaly

appears to be related to the contact between rhyodacitic lava

and ash volcaniclastics. A single point Au (36 ppb) anomaly

occurs at 1600N, 4175E, with no obvious source.

Copper and Pb values are generally low throughout this area,

however a weak Ba-Zn-As anomaly was defined around 1800N,

4300E. An infill sampling programme was designed to further

detail this anomaly and in combination with rock-chip sampling

(3.2.3.2) indicate its source. A total of 92,25 m spaced

samples on lines 1600N and 2000N (3700-4700E) and 2400N

(4200-4500E) were collected by hand auger, sieved to -80# and

analysed for Cu, Pb, In, Ba, As, Ag, Au, Cr, Ti and lr. Sample

locations and results are included as Appendix 8.

"C" horizon soil sampling, by hand auger, was initially

completed at 25 m intervals on 400 m spaced lines from 1400N

to 3800N (590 samples) and followed-up by infill sampling on

50 m spaced lines over the Boundary prospect (123 samples).

Samples were analysed for Cu, Pb, In, Ba, As, Cr,_Ni Ti and
/~. --'".

lr; results and sample locations are included inAppendix 8. '/- ~/

Colour images of the processed data are included as Plates

MAC 358 a-i.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Bulk Cyanide Leach

Titanium and zirconium values confirm that lithologies are

generally dacitic-rhyolitic.

Sample locations are shown on Plate MAC 203C while

analytical results are presented on Plate MAC 204C and in

Appendix 10. Results were generally low with the majority

being below detection limit (Le. 50 ppt).

Samples from the Boundary prospect generally yield low base

and precious metal values, the exception being those from the

most intense alteration which contains weakly anomalous Zn

(550 ppm), Pb (225 ppm) and Ag (to 1.5 ppm). Gold values

were all below detection limit (8 ppb).

037016
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Stream Sediment Sampling

Rock Chip Sampling

3.2.2.3

A total of 10 samples were collected from sites either below

major creek junctions or where creeks intersected roads for

ease of access. From 4.6 to 16 kg of sieved (-6 mm) wet, active

stream sediment was collected and partially dried prior to

submission for analysis by ALS using method PM216. All

samples contained some organic material.

3.2.2.2.

This area has been extensively rock-chip sampled; results and

sample locations are included as Appendix 9. Locations are

also shown on the 1:2500 scale outcrop maps (Plates MAC 89

PP, CC, LL, n, MM, NN and UU) while results are shown on

Plates MAC 88 R, PP, CC, LL, n, MM, NN and UU.

Base metal values outside the Boundary prospect are low, with

Cu and Pb often below detection limit, and a maximum of 215

ppm Zn from a dacitic volcaniclastic. Silver values are low while

two weak Au values, 25 ppb and 17 ppb (427320 and 427316

respectively), occur in apparently unaltered rhyolitic lava.

I
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ii -80# Stream Sediment

A total of 45 samples (430786-430830) of active stream

sediment were collected and sieved to -72# in the laboratory.

Samples were analysed for Cu, Pb, Zn, Ba, As, Ag, Au and

splits of 430792, 430803 and 430826 (430831-833 respectively)

were assayed as a check on analytical precision. Sample

locations are shown on Plate MAC 203C and results on MAC

204C and in Appendix 10.

Due to the relatively small sample set, statistical analysis using

probability paper was not feasible so thresholds were selected

using the mean + 2 standard deviations. Results are tabulated

below:

Element Mean (ppm) Threshold (ppm)

Cu 28 52

Pb 33 137

Zn 86 293

Ba 360 591

As 16 79

A threshold of 15 ppb was set for Au by visual examination of

the data while no Ag results were considered to be anomalous

as all were at or below detection limit. Two anomalies were

defined:

i) Sample 430786 (2790N, 2185E) is anomalous in Cu, As

and Ag with high Ba (550 ppm). A probable source is the

hangingwall style alteration at the Boundary prospect,

tested by DDH MAC 16 (section 3.2.4).

ii) Sample 430829 (2780N, 3940E) a single point 15 ppb Au

anomaly.



3.2.4 Diamond Drilling DDH MAC 16
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A total of 30 line km. of UTEM data was collected from 5 loops.

Results are included in Appendix 12. No responses attributable

to a VMS accumulation were detected.

Diamond drill hole MAC 16 was sited 3 km. southwest of mount

Charter (Plate 89 NN) to test alteration in rhyolitic Central

Complex Volcanics, the target being Hellyer or Rosebery type

VMS.

12

Ground Magnetics

UTEM

Geology

Pb Isotope3.2.3.4

3.2.3.2

One sample (271234) from the Boundary prospect was

submitted for Pb isotope characterisation. A report is included

as Appendix 11. Results are consistent with a Cambrian age

but some uncertainty exists due to low Pb content.

3.2.4.1

3.2.3.1

A total of 21.9 line km, of 10m spaced ground magnetic data

was collected on 200 m lines using an Omni 4 EDA proton

precession magnetometer. This data was dumped to a porta­

pak computer and combined with data from a second Omni

magnetometer in base station mode, to produce the stacked

profiles on Plate MAC 235. This data is also available in digital

format.

3.2.3 Geophysics
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A detailed log and petrographic report are included in Appendix

13 while a section of the hole is included as Plate MAC 200. A

summary log is as follows:

Intense K-feldspar-sericite-quartz alteration, associated with

baryte veining, is restricted to one exposure in a quarry.

Further costeaning in this area has not located any additional

alteration. UTEM was ineffective due to the proximity of power

lines, so the alteration system had not been geophysically

tested. As the orientation of the alteration was unknown, a

vertical hole collared on the most intense alteration, was

designed to test this target.

Rhyodacitic lava. Baryte-pyrite-quartz

veins to 9.8m.

Banded volcaniclastic with lava clasts.

Rhyodacitic lava.

Felsic lapilli volcaniclastic.

Rhyodacitic-dacitic lava. Variably

chloritized + silicified. 146-148.5m trace

native Cu in microfissures.

Eutaxitic volcaniclastic with rhyodacitic lava

clasts.

Silica-K-feldspar-chlorite altered volcanic.

Increasing intensity of quartz veins down­

hole.

Quartz vein, massive to vuggy.

Altered, intensely quartz veined lava. Fault

contact to:

Rhyodacitic-dacitic lava.

Felsic lapilli volcaniclastic with pink lava

clasts.

o -44.2 m

281 - 340..4m

340.4 - 367.4m

173.1 - 223.6m

44.2 - 55.4 m

55.4 -116.7m

116.7 -123.1m

123.1 -173.1m

235.6 - 267m

267 -281m

223.6 - 235.6m
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The depletion of Ba is not characteristic of hangingwall

alteration and suggests the two altered intervals are unrelated.

Precious metal values are low throughout the hole.

The quartz vein is associated with high Cu (to 2000 ppm) which

also occurs in the interval 146-148 m while Ba shows a marked

depletion (and Zn is weakly enriched) around this vein system.

Geochemistrv3.2.4.2

The majority of MAC 16 was core-ground, on nominal 10m

intervals or lithological boundaries, and analysed for Cu, Pb,

Zn, Ba, As, Cr, Ti, Zr, Ag and Au while the interval 140.3-152.1

m was split and analysed for the elements listed above and

epithermal indicator elements. Results are presented on Plate

MAC 200A and in Appendix 13.

High Ba and As at the top of the hole correlate with the

hangingwall style alteration, however elevated Zn values reach

a peak below the obviously altered interval. The reason for this

is not obvious.

The quartz-pyrite-sericite-K- feldspar alteration seen at surface

extends to approximately 12 m depth, but may be equivalent to

the alteration associated with quartz veining deeper in the hole.

Mineralisation, i.e. native Cu, malachite and chalcocite (often

rimming chalcopyrite) has supergene characteristics although

both sphalerite and chalcopyrite occur in the quartz vein, as do

zones of sericite, K-feldspar and manganese oxide. Outside

this alteration, pyrite is often associated with chloritic veinlets or

alteration patches in the regionally silica-sericite altered lavas

and probable ignimbritic volcaniclastics. Bedding and f1ow­

banding in the volcanics appears to be at a high angle to the

core axis indicating relatively shallow dips.
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3.3 HENTY FAULT BLOCK

3.3.1 Geology

3.2.5 Summary and Conclusions

MAC 16 was read with Sirotem, results and interpretations of

which are presented in Appendix 14. No anomalies were

detected.

037021
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Geophysics3.2.4.3

This area has now been sterilised to a depth of 200 m by deep search

EM. There is no data available to encourage exploration beyond

these depths.

Geologic mapping at 1:2500 scale is shown on Plates MAC 89, TT,

SS, LL, KK, EE, FF, GG and A3 while a 1:10,000 scale geological

interpretation is included on Plate MAC 161 B. Petrological reports are

attached as Appendix 15.

The Animal Creek Block is dominantly underlain by Central Volcanic

Complex rocks which were thought to have potential for Rosebery

style deposits. Exploration undertaken by Aberfoyle comprised

mapping, soil geochemistry and UTEM, designed to identify targets for

drill testing. Results of these surveys indicated that only the Boundary

prospect (where EM was ineffective) was worthy of drilling. Drill

results were negative.

This part of the relinquished area contains sections of the Henty Fault Zone.

Exploration by Aberfoyle under EL 106/87 has been directed toward locating

either Henty (McNeill and Corbett, 1992) or Lakeside (Taheri and Green,

1990) style Au deposits associated with or near the Henty Fault zone.
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3.3.2 Geochemistry
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Southwest of the Sharks-Fin, Owen Conglomerate overlies rhyolitic

lava and volcaniclastic which are interbedded with mica sandstone

north of 5500N, 6000E, suggesting they stratigraphically underly the

Animal Creek Greywacke, and that very little movement has occurred

on the HFZ. Line 5200N is the northernmost line on which intense

deformation, as seen to the south, is exposed, but here the cleavage

appears to be at a high angle to the normal NW-SE trend associated

with the HFZ suggesting possible cross faulting that may offset the

HFZ.

Rock Chip3.3.2.1

A total of 24 samples from the HFZ and associated sequences

were assayed. Results and locations are included in Appendix

16 (also refer Plates MAC 89 n, SS, LL, KK, EE, FF, GG and

A7 for location and Plates MAC 88 R, n, SS, LL, KK, EE, FF

and A7 for results). No anomalous gold values were returned.

The most significant base metal results being from sample

427426, a weakly altered sandstone hosting galena veins, with

anomalous Pb (645 ppm), Zn (190 ppm) and As (250 ppm) and

427459, an altered volcanic, with Pb (250 ppm), Ag (2.5 ppm)

and As (280 ppm).

The Henty Fault Zone is well defined south of 5200N and contains a

mixed sequence of variably sheared, generally west dipping, mica

sandstone, shale and volcaniclastic. As the fault is crossed there is a

dramatic decrease in the intensity of deformation and a sequence of

massive, west dipping, mica sandstone ( an equivalent of the Animal

Creek Greywecke) and overlying prehnite-pumpellyite altered basalt

(the lower basalt of the QHV) is encountered. To the east the HFZ is

bounded by the Owen Conglomerate, dominantly correlates of the

Middle Owen, dipping moderately to the east, which unconformably

overly variably silicified and haematite altered, sheared to massive

rhyolite lava. The affinities of this lava (Le. Southwell Sub-Group or

Central Volcanics) is currently unclear.
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i Bulk Cyanide Leach

Results were generally below the detection limit of 50 ppt and

none were above 100 ppt Au.

Sample locations are shown on Plate MAC 203C and D and

results on Plate MAC 204C and D, and in Appendix 18.
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Soil Sampling

Stream Sediment

3.3.2.2

Samples were collected by hand auger at 10 or 25 m spacings

on lines spaced 200 m apart from 3000N to 8600N, then sieved

to -80# and analysed for Cu, Pb, Zn, Ba, As, Ag, Cr, Ti and Zr.

Both of these samples occur within the HFZ. Cr values from

mica sandstone samples in the HFZ are generally lower, (max.

220 ppm) than those from the Animal Creek Greywacke.

3.3.2.3

"C" horizon soil sampling of the Que Hellyer Volcanics often

extended easterly beyond the Henty Fault Zone. Approximately

450 samples lie within the Henty Fault Block and are reported

here. Sample locations and results are attached as Appendix

17 and are also plotted at 1:2500 scale on Plates MAC 356 EE,

FF, GG, KK.

A total of 12 samples, varying from 7.2 to 13.5 kg wet, of active

stream sediment were collected for Au analysis by cyanide

extraction. No sieving was carried out in the field to avoid

losing fines, however samples still comprised dominantly < 7

mm material.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~~



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

037024
18

ii -80#

A total of 33 samples of 2 to 3 kgs of active stream sediment

were collected at a sample density of 5 samples per sq. km.

Samples were sieved to -72 # in the laboratory and assayed for

Cu, Pb, Zn, Sa, As, Ag and Au.

Sample locations are shown on Plates MAC 203C and D and

results on Plates MAC 204C and D, and in Appendix 18.

Due to the relatively small number of samples, statistical

analysis using probability paper was not feasible so thresholds

were selected using the Mean + 2 standard deviations. Results

are tabulated below:

Element Mean (ppm) Threshold (ppm)

Cu 37.9 114

Pb 27.8 170

Zn 97.7 374

Sa 212.1 469

As 5.3 24

As a large number of Au and Ag analyses were below detection

limit, thresholds of .01 ppm and 2.0 ppm respectively, were

selected by visual examination of the data.

The anomaly and follow-up work completed are detailed below:

Sample 427718 (Cu) and 427719 (Cu, Pb, Zn, Ag, Au

anomalous) occur in adjacent creeks around 2800N, 6700E.

Mapping of these creeks failed to find an obvious source for

these anomalies.
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Follow-up sampling, spaced at 100 m, suggests that the source

of this anomaly is confined to the area between 6600E and

6800E and within approximately 100 m of the lakes shore. It

should be noted that the follow-up results were treated as a

statistically separate data set, to allow for analytical variance,

and that a repeat of 427719 (Sample 427765) was anomalous

in Cu and Zn only, while a repeat of 427718 (427773) was not

statistically anomalous in Cu, although the value obtained was

in the upper 15% of the population.

3.3.3 Summary and Conclusions

The Henty Fault Block has been explored for Henty or Lakeside style

Au deposits in or near the Henty Fault Zone. Exploration comprised

mapping, rock chip sampling and stream sediment geochemistry.

Extensions of the Que-Hellyer Volcanic soil sampling programme also

fall within this block.

Follow up of a weak Au anomaly detected in the stream sediment

sampling programme was unable to locate a source and no further

exploration was undertaken.

The area is considered to have little potential for base metal sulphide

deposits and no Au targets have been identified.
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3.4 MOUNT CRIPPS BLOCK

The area comprising the Mount Cripps Block has not been rated as highly

prospective and exploration has comprised regional geological and

geochemical surveys only.

3.4.1 Geology

A distinctive sequence of purple-weathering volcaniclastic

conglomerate, sandstone, siltstone and minor crystal tuff occurs on the

western slopes of Mount Cripps and is correlated with the Tyndall

Group of the Queenstown area (Corbett, et. aI., 1974, Corbett, 1979).

The sequence is in the order of 500-600 m thick, and appears to

conformably overlie the pumice-rich tuff unit of the Southwell Sub­

Group. The beds dip moderately to steeply east, and face east,

although occasional westerly dips indicate some minor folding.

Siliciclastic conglomerate and sandstone correlated with the Owen

Conglomerate (Denison Group) occurs in the Mount Cripps area and

dips moderately to steeply east. The contact with the underlying

Tyndall Group is apparently conformable. The sequence in this area

consists mostly of pink pebble to pebble-cobble conglomerate with

some interbedded sandstone and minor units with boulder grade

clasts.

Areas to the north east of Mount Cripps are covered by Tertiary flood

basalt.

Outcrop mapping is shown on Plates MAC 89 A1, A:2, 7 and 15.

Petrology sample locations are also shown on the outcrop maps and

are included in the petrology descriptions in Appendix 19.
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3.4.2 Geochemistry

3.4.3 Summary and Conclusions

037027

Stream Sediment

Rock Chip

The analytical results are in ppm; 15 Cu, 25 Pb, 90 Zn, <0.5 Ag,

<0.008 Au, 330 Ba, <1 As, <5 Cr, 25 Ni, 260 Zr, 1800 Ti and 35

Zr and are shown on Plate MAC 88 R A2.

3.4.2.1

3.4.2.2

Ten stream sediment samples were collected in the area using

the procedures described in section 3.3.2.3., ii and analysed for

Cu, Pb, Zn, Ag, Au, Ba and As. No anomalous values were

recorded.

One rock chip sample (427398) has been analysed from this

area. It is located at 10250N, 9540E and is also located on

Plate MAC 89 A2.

Sample locations are plotted on Plate MAC 203 B & F and

results on Plate MAC 204 B & F and in Appendix 20.

The Mount Cripps Block comprises Cambrian volcanics of the Tyndall

Group overlain in part by Owen Conglomerate and Tertiary Basalt.

Regional mapping and geochemical surveys have failed to identify

targets for follow up.
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east north sample REPORT No.
2950 10270 379427 CM87/5/35
2790 10850 383623 CM87/5/17
2680 11340 383624 CM87/5/17
2250 12710 427809 CM88/7/36
1570 13080 427811 CM88/7/36
1880 12680 427814 CM88/7/36
1880 12490 427815 CM88/7/36
2510 12230 427819 CM88/7/36
2800 11760 427821 CM88/7/36
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Central Mineralogical Services

Mr. A.M. Hespe
Project Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.D. Box 952
BURNIE / TAS. 732D

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NOS.:

SUBMITTED BY:

WORK REQUESTED:

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123. Camberwell Road
HAWTHORN EAST / VIC. 3123

39 Beulah Road
Norwood. SA 5067
Telephone 425659

FAX. 08-363 1820

22nd May, 1987

Letter dated 14.5.1987

15th May, 1987

383621 - 383625

A.M. Hespe

Petrology

H.W. Fander, M. Sc.
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REPORT CMS 87/5/17

Five rock chip samples of Que River shale and micaceous sandstone were

received for petrological examination, with emphasis on hydrothermal bleaching

and alteration effects. Representative thin-sections were prepared and examined

with the respective offcuts. Microscopic data is summarised in the attached

tabulated descriptions.

Summary

The two samples of shale are similar, both rocks representing incipiently

cleaved silty shales. with the clastic components dominated by white mica flakes.

Both examples exhibit partial ill itic degradation of the clastic mica flakes

and more or less pervasive kaolinisation of the primarily sericitic/white

micaceous matrix. Sample 383621 exhibits partial leaching of thin silty partings.

with resultant microscopic cavities partly infilled with ultrafine kaolin (visibl

as whitish clots and films in stereobinocular examination of sawn surfaces). On

this basis, the kaol initic bleaching is considered as a weathering effect.

In contrast, the similarly kaolinitic-illitic 383622 exhibits distinctive

bleaching effects in narrow zones adjacent to quartz veinlets. This phenomenon

is due to destruction of carbonaceous matter. There are nO microscopically

detectable changes in mineralogy, apart from removal of carbonaceous matter, in

the simple mica-kaolin-quartz assemblage.

The three sandstones are essentially quite similar and may be categorised as

micaceous protoquartzites. These rocks include low-grade regional metapelite­

derived carbonaceous lithic clasts and may be less prone to bleaching of

carbonaceous matter than the incipiently metamorphosed carbonaceous p~l ites.

Sample 383623 exhibits weathering-induced partial degradation of matrix mica.

Sample 383624 is essentially fresh, but does exhibit partial removal of

argillaceous (strictly micaceous) matrix components, and is consequently rather

porous. In contrast, 383625 exhibits rather subtle sericitic and silicification

alteration effects associated with sericitic quartz and crosscutting quartz

veinlets respectively. There is no apparent associated bleaching of carbonaceous

matter from the clast of metapelite.

D. Cowan, B. Sc.
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383623 Micaceous Protoquartzite. Framework of sub- Poorly/trend bimodally Minor clasts of meta- Li thoc 1ast ic protoquartzite with
angul ar quartz grains, subordinate variably sorted in silt to qU<'Irtzite, metachert. dominantly low-grade regional meta-
carbonaceous pelite and low-grade metapelite med ium sand range. Sparse detri tal sediment-derived I ithic clasts.
clasts, muscovite flakes. Weakly Fe-stained, Weak 1y bedded. Inc i p- tourma line. leucoxene, Reflects selective partial weather i 11

fine to semi-sericitlc white mica/minor quart iently stressed. zircon, chrom i te. Fe-staininq of fine matrix mica.
383624 Micaceous Protoquartzite. Framework ofcemen<. Simi Iar to 383623; Minor detrital Close aff i nit i e s wit h 383623.

subangular quartz grains, quartz-muscovite slightly finer- leucoxene, rare zircon relatively 1i thoc last i c in compar i 501

phyllite and subordinate carbonaceous pelite/ grained. Very very rare chromite. devoid of weathering/partial
low-grade metapel ite clasts, muscov i te flakes Inc i pie nt Iy stressed. Sparse clasts of chert ferruginisation effects, but wi th
Fine-grained quartz-muscovite matrix/cement. chlori t ised biotite. a partly Ieac hed mat r i x.
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Central Mineralogical Services

Mr. A.M. Hespe
Project Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NOS.:

SUBMITTED BY:

WORK REQUESTED:

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123, Camberwel1 Road
HAWTHORN EAST / VIC. 3123

39 Beulah Road
Norwood. S."'. 5067
Telephone 425659

FAX. 08-363 1820

17th July, 1987

Letter dated 27.5.1987

29th May, 1987

379425 - 379428

A.M. Hespe

Petrology

H.W. Fander, M. Sc.
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REPORT CMS 87/5/35

Four rock chip samples of dolerltic rock from separate intrusives in the

Que-Hellyer area were received for petrological examination. Representative

thin-sections were prepared, examined in transmitted light and together with

respective offcuts in oblique incident I ight. Attached tabulated descriptions

summarise the microscopic data and include comparative comments.

Summary

All four rocks may be classified as microgabbros and are compositionally

similar, although in detail each rock is different and characterised by a

specific pyroxene type or assemblage. These variations would support

interpretation as four separate intrusives, although conceivably from a

single magma.

Pyroxenes include pigeonite-diallagic augite, diopsidic augite-orthopyroxene,

pigeonitic augite and diopsidic augite-pigeonitic augite assemblages. Despite

these va~iations all four rocks carry accessory ilmenite and are of calc­

alkaline character. Three rocks are amygdaloidal. Sample 379425 represents the

single non-amygdaloidal phase, and this rock is relatively fresh in possible

explanation of the noted contrasting outcrop pattern. Sample 379428 represents

a distinctly relatively (saussurite-uralite) altered phase and, on this basis,

could be interpreted as a temporally early intrusive.

D. Cowan, B. Sc.
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379427 Amygdaloidal Microgabbro. Labradorite laths Amygdaloidal, medium- Relatively conspicuous Compos it iona I contrast s wi th both

and pigeonitic cl inopyroxene with a sparse grained, ophitic. i IlIIen i te. Fe-stainings 379425 and 3791126. Unaltered apart
hematitic, glassy to subvitric mesostasis. (partly degraded from carbonate amygdale overprint
semi-pervasive interstitial amygdales of carbonate) . Rare and mild weathering effects.
sideritic carbonate. 01 i vine.
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13th September, 19B8

A.W. McNeill

Letter dated 25.7.1988

26th July, 1988

7 Samples

Petrology

H.W. Fender, M. Sc.

YOUR REFERENCE:
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SAMPLE NOS.:
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Mr. A.W. McNeill
Geologist
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Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123, Camberwell Road
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REPORT CMS 88/7/36

A suite of seven rock chip samples from the Hatfield River area N.W. of

Hellyer was received for routine petrological examination. Representative

thin sections were prepared, examined in transmitted light and, together

with respective offcuts, in oblique incident light. Attached descriptions

summarise the microscopic data and include interpretative comments.

Summary

This suite is a composite of quartzose sandstones (samples 427811, 427818

and 4278211, sericite(-quartz1-altered impure pelitic and psammopelitic

ashes (or "xenotuffs", reworked in part, samples 427809, 427815, 427819),

and a similarly altered and pyritised felsitic "dacite" (sample 427814).

Sandstones are weakly carbonaceous and chromiferous micaceous types with

lithoclastic debris dominated by basement-derived low-grade regional meta­

sedimentary types. Sample 427818 IS a relatively fine-grained, well-sorted

and mature orthoquartzite, possibly reworked from the 427811/821-type facies.

Tuffaceous sediments are of sub- to distal character and, as noted, at

least locally reworked. These rocks may be interpreted as subaerially

transported/subaqueously deposited, and are weakly microfossiliferous.

The single devitrified and altered felsic volcanic (427814) is poorly

diagnostic in terms of possible correlatives with the inferred primary

dacitic composition perhaps more typical of the Que/Hellyer sequence than

the generally rhyolitic Central Volcanics complex.

O. Cowan, B. Sc.



CLASSIFICATION: Tuffaceous Siltstone

I
I

SAMPLE NO.: 427B09 (T .S. 60395)
037044

1.

I
I
I
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COMPOSITION: Sericite pseudomorphs after splintery to angular/subangular
silt-sized clastic debris, with relatively minor silt- to fine
sand-sized, splintery to subangular quartz grains, carbonaceous
pelite clasts, minor muscovite flakes. Poorly determinate
sericite/cryptocrystalline quartz matrix/cement. Weak/semi­
pervasive Fe-stainings.

FABRIC: Weakly bedded, slightly sandy silty clastic/vaguely relict
vitroclastic.

I
I
I
I

ACCESSORIES:

INTERPRETATION/
COMMENTS:

Rare siliceous microfossils (spicules, ?foram fragments). Minor
clastic leucoxenic semi-opaques, traces of degraded clastic
biotite. Minor clots, rhombs of degraded/ferruginised carbonate.
Rare clasts of impure chert, quartzose silty pelite.

Finer detail obscured by sericitic alteration of labile clastic
material interpreted as shards/shard fragments on the basis of
ghosted shapes. Rock is thus interpreted as a tuffaceous (vitro­
clastic) siltstone/trend pelitic ash. Microfossils, although rare,
may warrant palaeontological examination. Advanced sericitic
alteration may mask marginal contact effects.

CLASSIFICATION: Micaceous ProtoquartziteI
SAMPLE NO.: 427B11 (T .S. 60396)

I
I
I
I

COMPOSITION: Framework of angular to subangular quartz grains/minor composites,
subordinate lithic clasts (quartz-muscovite phyllite, mica
phyllite, chert-metaquartzite, carbonaceous shale, carbonaceous
slate, minor felsitic intermediate-acid lava clasts), relatively
minor muscovite flakes. Intergranular fine quartz/minor sericite
cement, supplemented byk a little overgrowth quartz and inter­
granular cavity-filling clots of chlorite.

FABRIC: Weakly bedded, moderately to well sorted, fine to medium sandy
clastic. Mildly stressed.

I
I
I
I
I
I

ACCESSORIES:

INTERPRETATION/
COMMENTS:

Traces of partly chloritised detrital biotite. Traces detrital
leucoxene, feldspar grains, minor traces detrital chromite, rare
detrital graphite, tourmaline.

A quartzose lithoclastic micaceous sandstone with lithoclastic
debris dominated by low-grade regional metasedimentary types
("basement"-derived). Reflects mild stress and chloritic
alteration effects. No detectable sulphide.



CLASSIFICATION: Pyritic, Altered Felsite

I
I

SAMPLE NO.: 427814 (T . S. 60397)

037045
2.
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COMPOSITION: Disseminated sericite (+ pyrite) pseudomorphed feldspar pheno­
crysts and phenocrystal-clusters in a matrix of variably sericite­
stained anhedral quartz with included sericite-pseudomorphed
feldspar microlites and interspersed sericitised anhedral feldspar.
Disseminated clots and minor discontinuous films of fine-grained
pyrite. Minor pyritic quartz veinlets.

FABRIC: Porphyritic/trend glomeroporphyritic, incipiently flow-structured
felsitic ("snowflake-textured"). Weakly cognate-xenolithic.

I
I
I
I

ACCESSORIES:

INTERPRETATION/
COMMENTS:

Leucoxenised opaques, rare cloudy microscopic zircons. Minor
traces of sphalerite and galena in pyritic quartz veinlets.

A thoroughly sericitised/mildly silicified and pyrite-mineralised,
devitrified, feldspar-porphyritic pitchstone with dacitic relict
compositional characteristics. Conceivably a semi-chilled minor
intrusive, dependent on field relationships. Accessory base metal
sulphide in traces only, apparently restricted to thin pyritic
quartz veinlets.

CLASSIFICATION: Altered Impure Pelitic AshI
SAMPLE NO.: 427815 (T. S. 60398)

I
I
I
I

COMPOSITION: Aggregates of semi- to sericitic white mica with a little inter­
grown chlorite and cryptocrystalline quartz. Evenly disseminated
splintery to subangular, silt- to fine sand-sized quartz grains,
minor muscovite flakes, carbonaceous pelite clasts, sericitised
and sericite-quartz-pseudomorphed feldspar grains and similarly
altered indeterminate lithic (?lava) clasts. Sporadic micro­
fractures with Fe-pigmented selvedges.

FABRIC: Similar to 427809, relatively massive (unbanded) ln comparlson.

I
I
I
I
I

•

ACCESSORIES:

INTERPRET AT ION/
COMMENTS:

Minor clastic leucoxenic semi-opaques, traces degraded biotite,
sparse siliceous microfossils, minor clots of degraded/
ferruginised carbonate.

Close affinities with 427809 and similarly altered; slightly
relatively distinctive pelitic vitric ashy characteristics,
although impure and strictly a tuffaceous siltstone.



CLASSIFICATION: Altered Impure Psammopelitic Ash

Similar to 427809 and 427815; coarser-grained. Weakly bedded and
slumped, with irregular pelitic dykes. Unsheared.

Relatively conspicuous detrital leucoxene. Minor microscale
kaolinitic quartz veinlets. Rare detrital zircon. Minor traces
degraded/ferruginised carbonate.

Aggregates of sericite and crypto- to finely microcrystalline
quartz with disseminated silt- to fine sand-sized, angular to
subangular and splintery quartz grains, minor muscovite flakes,
carbonaceous pelite clasts and sericitised lava clasts. Semi­
pervasive network of quartz veinlets.

037046

(1.5. 60400)427819

Close affinities with 427809 and 427815; similarly altered, but
relatively siliceous (i.e. silicified). Selectively sericitised
vitroclastic debris is dominated by weakly fragmental shards,
consistent with mild reworking. Initially pelitic ash-parted,
slumped and sedimentary-dyked.

ACCESSORIES:

INTERPRETATION/
COMMENTS:

FA8RIC:

COMPOSITION:

SAMPLE NO.:

I
I
I
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Detrital leucoxene, traces of chloritic/Fe-stained detrital
biotite, rare zircons and rare chromite.

Poorly (trend bimodally) sorted, slumped, sandy clastic. Very
incipiently stressed.

Close affinities with 427811, relatively lithoclastic and poorly
sorted in comparison. Finer detail obscured by partial
ferruginisation, but apparently similarly altered, with late
intergranular vugs of chlorite.

Framework of fine to medium/minor coarse sand-sized, angular to
subangular quartz grains, subordinate variably carbonaceous
pelite and regional metapelite, orthoquartzite and meta-
quartzite, impure chert and metachert clasts, minor muscovite
flakes. Limonitic, sericitic-chloritic/intergranular quartz cement.

037047
4.(T. S. 60401)427821

Micaceous Protoquartzite

FABRIC:

SAMPLE NO.:

ACCESSORIES:

CLASSIFICATION:

COMPOS I TION:

SAMPLE NO.:

CLASSIFICATION:

INTERPRETATION/
COMMENTS:

COMPOSITION:

FABRIC:

ACCESSORIES:

INTERPRETATION/
COMMENTS:
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e.st north s.mple lab s.mple Job No Cu[ppm Pb[ppm Zn[ppm Ag[ppm Au[ppm] Hg[ppm] As[ppm B.[ppm Cr[ppm Tl[ppm Zr[ppm V[ppm]
1643 12695 563501 ANA CSOIL 6690 10 50 B5 <.5 <.008 n. <2 250 n. n. n. no
1642 12691 563502 ANA CSOIL 6690 10 45 60 .5 <.008 n. <2 240 n. n. n. no
1641 12699 563503 ANA CSOIL 6690 10 15 35 <.5 <.OOB n. <2 220 n. n. n. n.
1640 12100 563504 ANA CSOIL 6690 10 20 35 <.5 <.008 na <2 210 na na na na
1639 12101 563505 ANA CSOIL 6690 5 10 30 <.5 <.OOB na <2 220 na na n. n.
163B 12103 563506 ANA CSOIL 6690 5 10 35 <.5 <.008 na <2 220 na n. n. na
1619 1213B 563501 ANA CSOIL 6690 20 30 40 <.5 <.OOB n. <2 220 n. no n. n.
161B 12139 56350B ANA CSOIL 6690 30 25 40 <.5 <.008 na <2 220 na na na na
1611 12141 563509 ANA CSOIL 6690 60 25 55 <.5 <.008 na 6 210 n. n. na n.
1616 12143 563510 ANA CSOIL 6690 565 30 45 .B <.008 n. 2 230 na na n. n.
1614 12144 563511 ANA CSOIL 6690 65 20 35 <.5 <.OOB n. 3 260 n. n. n. n.
1613 12146 563512 ANA CSOIL 6690 40 20 30 <.5 <.008 na 9 190 n. n. n. na
1612 12149 563513 ANA CSOIL 6690 110 100 60 <.5 <.OOB na 10 120 na na na na
1611 12150 563514 ANA CS01L 6690 20 IS 25 <.5 .009 na <2 340 n. na na na
1609 12152 563515 ANA CSOIL 6690 15 20 30 <.5 <.OOB n. 2 260 na na n. na
160B 12154 563516 ANA CSOIL 6690 10 15 30 <.5 <.OOB na <2 310 na na na n.
1510 12132 515060 ANA RC 6019 50 90 25 <.5 <.008 na B 110 B 1600 210 na
1510 12132 515061 ANA Be 6019 35 200 15 <.5 <.008 na 10 110 6 1500 210 na
1511 12133 515062 ANA RC 6019 35 145 10 <.5 <.008 na 11 IBO <5 1650 210 n.
1511 12133 515063 ANA Be 6019 2BO 45 15 2.0 .026 na 140 110 20 1550 190 na
1145 12430 515064 ANA RC 6019 <5 310 10 <.5 <.008 n. 2 200 25 1400 240 n.
1770 12435 515065 ANA RC 6019 55 95 5 <.5 <.008 na I IBO 65 1600 210 na
2250 12710 427B09 ANA RC 5609 15 105 450 <.5 <.ooe na B 500 30 1450 250 35
1510 13080 427811 ANA RC 5609 5 40 140 <.5 <.OOB no <I 250 630 1950 120 6
IBBO 126BO 421814 ANA RC 5609 90 525 1300 1.0 .025 na 20 160 45 1650 210 35
1BBO 12490 421B15 ANA RC 5609 5 35 30 .5 <.ooe na I IBO 35 1600 210 40
2510 12230 427B19 ANA RC 5609 <5 15 15 <.5 <.008 na <1 140 90 B50 130 15
2BOO 11760 421B21 ANA RC 5609 na na na na na na n. na na na na na
1610 12690 427BI2 ANA RC 5609 <5 20 55 <.5 <.OOB na 3 270 40 1900 220 30
1100 12600 427BI3 ANA RC 5609 <5 10 25 <.5 <.008 n. 10 2BO 20 2000 220 30
IB70 12490 427B16 ANA RC 5609 5 B5 20 .5 <.009 n. B 190 IS 1150 200 20
2940 101BO 379401 ANA RC 4503 100 35 20 <.5 na .IBO IB BOO 130 na na na
2B50 10790 379402 ANA RC 4503 30 30 15 <.5 n. .125 9 B20 140 na na na
2B20 10770 379403 ANA RC 4503 20 40 10 <.5 na .110 2 BIO 120 na no no

2820 10150 319404 ANA RC 4503 10 125 10 <.5 n. .135 1 B50 110 n. no na
2830 10730 319405 ANA RC 4503 10 155 15 <.5 n. .160 4 950 120 na n. na
2B30 10710 379406 ANA RC 4503 10 330 15 <.5 na .260 2 910 110 n. na n.
2B40 10690 319407 ANA RC 4503 20 130 20 <.5 na .135 2 950 110 n. n. n.
2B50 10610 37940B ANA RC 4503 25 125 20 <.5 no .110 6 950 110 na n. n.
2B60 10640 319409 ANA RC 4503 60 115 30 <.5 na .235 14 960 140 n. n. n.
2B60 10620 379410 ANA RC 4503 60 265 65 <.5 na .130 15 1100 140 na na n.
2B70 10590 379411 ANA RC 4503 60 225 SO <.5 na .135 12 1050 140 n. n. n.
2BIO 10BIO 379412 ANA RC 4503 15 155 10 <.5 n. .345 I 690 120 na no n.
2810 10830 379413 ANA RC 4503 25 60 5 <.5 n. .250 3 610 130 n. n. na
2BOO 10B50 379414 ANA RC 4503 30 15 10 <.5 n. .OBO 22 490 410 n. n. n.
27BO IOB10 379415 ANA RC 4503 45 15 10 <.5 n. .040 12 510 470 na n. na
2910 11120 319421 ANA RC 4503 <5 <5 15 <.5 n. .090 I 270 360 n. no n.
26BO 11330 379422 ANA RC 4503 10 20 40 <.5 n. .090 5 2BO 490 n. no n.
2690 11330 379423 ANA RC 4503 75 45 110 <.5 n. .110 10 410 340 n. na na
2700 11310 379424 ANA RC 4503 10 20 20 <.5 n. .110 4 270 470 no n. na
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8aqlle No: Location Type Description Pb content Cement

. 427426 1555 6080E Rock Chip Galena vein fron Nenty Fault Zone.
Any similarties to farrell style
mineralisation?

427814 12680N 1880E Rock Chip Pyritic dacite 525 P(XI Thought to be a correlate of
(pUlp) Central Complex i.e. younger

than Que-Hellyer
---.._--- --
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1. AIMS OF STUDY

The aim of this study has been to determine the likely

metallogenic association of exploration samples from the Ten Mile

Creek grid, Mount Romulus situated about 10km ENE of Hellyer, and

from two locations in the Mackintosh licence (106/87).

2. SAMPLES

MACKINTOSH LICENCE A galena from the Henty Fault Zone (427426)

and a sample of pyritic dacite (427814), thought to be a

correlate of the Central Complex, were submitted by A. McNeill.

3. TARGET SIGNATURES

All major Cambrian ore deposits of western Tasmania have

similar Pb isotopic compositions confirming that they formed

as part of a major metallogenic event (see Gulson and Porritt,

1987). A relatively homogeneous isotopic composition over such a

region suggests the hydrothermal systems were very large,

leaching Pb and other elements from a significant volume of crust

and thus tending to average out local variations in the Pb isotopic

composition of the source rocks. The Cambrian massive sulfide

("target") signature is represented in this study by the

overlapping fields for Hellyer, Que River and Rosebery(+Hercules)

(Fig. 1). The fields are 95% confidence ellipses Which depict the

mean +/- 2 x standard deviations of data for each deposit. Despite the

averaging effect of the hydrothermal systems, minor differences

can be expected between deposits, as is exemplified by

RoseberyjHercules and Que River/Hellyer fields.

1



4. METHODS

Whole rock powders provided by Aberfoyle were leached in

a mixture of 7N HN03 and 7N HCl acids. Lead was purified from the

leachate by anion exchange in HBr solutions and by micro­

electrodeposition techniques. The galena sample was dissolved in

concentrated nitric acid and Pb was purified by electroplating

Although it is likely that Devonian thermal events were

responsible for the generation of these relatively localized

hydrothermal systems, it is possible they developed at other

times, even during the Cambrian. Irrespective of the age, it is

unlikely that such mineralization would have significant economic

potential.

037054

2

Minor mineralization in western Tasmania commonly consists

of discontinuous pods or veins. The isotopic composition of such

mineralization varies between occurrences indicating that the

hydrothermal systems were probably much smaller. Most examples of

this mineralization have isotopic compositions that are more radiogenic

than the Cambrian .target ,(Le. higher 206pb/204pb ratios, Fig 1'.) .

and some can be associated with Devonian plutonism (e.g. Queen

Hill, Mt Farrell).

However, other examples have isotopic compositions that are

less radiogenic than the Cambrian target, e.g. wow/CAB, an old

Comstaff prospect in the Oonah Formation and the Marionoak

mineralization on the Pieman Dam road (Fig. 1). While the origin

of such mineralization remains enigmatic, the low 206pb/204

ratios may result from leaching of pb from nearby Precambrian

source rocks. At both WOW/CAB and Marionoak both more radiogenic

and less radiogenic populations are present indicating a complex

I "-_. ,;-.
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5. RESULTS

3

6. DISCUSSION AND CONCLUSIONS

037055
((

onto Pt electrodes as above.

Analyses were performed on an ISOMASS 54E thermal ionization

mass spectrometer run in fully automated mode. Precision

estimates for the ratios are depicted as error bars in the upper

left hand corner of the ratio plots and are based on the analyses
o

of over 1000 standards.

MACKINTOSH LICENCE Whereas sample 427814 plots within the Hellyer

signature, sample 427426 is slightly more radiogenic and plots

outside the Target signatures for Cambrian massive sulfide

mineralization (points 1-3 on Fig. 2 represent repeat analyses of

42746). It has a similar isotopic composition to the Murchison

Lode (Gulson and Porritt, 1987, Table 8) but is dissimilar to the

Mt Farrell mineralization.

Sample 427814 from the Mackintosh Licence also has a high

probability of being part of this major Cambrian event. However,

sample 427426 is more enigmatic because it plots between the

Cambrian and Devonian signatures, but close to the Cambrian

signature. The dilemma is: could this represent as yet

unrecognised local variation in the Cambrian signature of a scale

similar to the differences between Rosebery/Hercules and Que

River/Hellyer or is it part of the broad Devonian signature?
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LEAD ISOTOPE RATIOS FOR TEN MILE GRID AHD MACKINTOSH LICENCE.

I
I
I_TABLE 1.

Sample

I

(

1.07 ~
206

(

208 Pb
204 PI)

037056

Pb(ppm) .

427426g1
427426glR/1
427426glR/2
427814

2.0751
2.0770
2.0751
2.0795

0.8475
0.8479
0.8474
0.8501

18.389
18.419
18.407
18.343

15.585
15.617
15.-597
15.594

38.159
38.256
38.197
38.144

870,000

525

•
Sample No prefixes are used to plot points in Figures 2 _and 3
~l denotes galena

R/1, R/2 denote repeat dissolution and analysis.

I
I-
'I

••
I

•••
I
I

•
I
I
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0
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-0
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(\j

15.4

~NALYTICAL PRECISION

QUE RIVER . .. _

--~~;---~~--~
ROSEBERY HELLYER QU~EN HILL

FIGURE I. 15.2
18.0 18.2 18.4

206 Pb /204 Pb

• HARIONOAK
• WOW/CAB

18.6
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- - - --\ ,
,
..
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ROSEBERY HELLYER

15.4

• MURCHISON LODE
• Mt FARRELL MINE
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18.2 . 18.3 18.4 18.5 18.6 18.7
206 Pb /204 Pb
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** Header data set report for: D0MA0024

AMG E 390326.46
AMG N 5399479.95

HOLE NAME: 00.A0024

037060

I
I
I

Collar Coords:
Collar Dept"':
Hol. Depth:
oeologlst
Start DateTime
End OateTlme
Work. Proposal
Tenement
Prospect
Hole Objective

East North
lB22.305 12395.30.

.00
4BB.BO

A••cNeill
OB/05/1989
01/0B/19B9
DO. DOH VLHV-l
E.L.l06/B7
Black Harr,ys rd
Test cent camp

RL
6B5.80s

I •• SUrvey data set report for DDHAO024

I Depth Dip Ali Instrument

I
I
I
I
I
I
I
I
I
I

.00 -70.CO 338.50
25.00 -70.CO 336.00
50.00 -70.00 334.00
75.00 -70.00 332.00

100.00 -70.CO 329.00
125.00 -70.00327.00
150.00 -70.00 325.00
175.00 -69.20 325.00
200.00 -6B.40 325.00
225.00 -67.60 325.00
250.00 -66.80 325.00
275.00 -66.00 325.00
300.00 -65.20 325.00
325.00 ·64.40 324.00
350.00 -63.60 324.00
375.00 -62.BO 324.00
400.00 ·62.00 324.00
425.00 -61••0 324.00
450.00 ·60.60 324.00
475.00 -59.80 324.00
4BB.BO -59.40 324.00

theodolite
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
ustman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
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** Drill log data set report far: DDMAOO24

037061

I Item' FrOO'l To Contractor Drill Ri g Dr; 11 Method 10 SaJ'I1)le Type

I
I
I
I
I
I
I
I
I
I

1.00 .00 43.10
2.00 43.70 488.80

D.O.Mines
D.D.Mines

Oi amond
Di amond

96
15

cgrl
cgri



037062

lUI casing 1Del data Ht report for : DDKA0Q24

Item' From To

36 Y PVC broken in 2 places approx 200m, 32mm class 12

Conments10 L

Pvc

Casing Type

.00 488.801.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~I
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Yours sincerely,

A. W. McNeill
GEOLOGIST.

?lease find enclosed ten (10) samples for routine
)etrographic description. Sample numbers, depths and
descriptions are attached.

037076
1st Floor
123 Cambetftll1toad
Hawthorn BIll
VIClOria 3123
A.-.Jia
Telepbcmc: "(03) 882 2226
F,csjmiJr (03) 813 1016
TeIe:z: AA311646.

Limi· d MERfOY\.E RESOURCES LIMITED
te EXPLORATION DIV:£ION

39 RIVER ROAD WIVENHOE
JP.O. BOX 9S2 BURNIEI

TASMANIA 7320
!HONE 10041 31 6333

Dear David,

In addition could you please prepare two thin sections of
each sample and return these with off-cuts to our Burnie
office as soon as possible.

This suite of samples is from DOH MAC 24 drilled by the
Mines Department NW of Hellyer. Current geological
interpretation suggests that this hole should intersect
Central volcanic complex lithologies; however this has not
happened to date. Could you please comment on the
affinities of this suite, are they similar to upper
rhyolitic sequence type lithologies (e.g. CMS 88/6/28 and
88/12/9) or do they correlate with units transitional from
the QHV to underlying Central volcanic complex (e.g. CMS
reports 87/2/14 and some samples from CMS 86/11/12).

Mr. D. Cowans
:'O'rid Cowans & Associates Pty. Ltd.
= Xountford Avenue
BRIDGEWATER S.A. 5155

27 June, 1989
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Attachment MAC 24

037077
I

.. ;i ... ,

I
I Sample Ho:

515670

I 515671

I 515672

I
515673

515674

I 515675

I 515676

515677

I 515678

515679

I
I
I
I
I
I
I
I
I
I
I

•

pePth

70.45m

15S.7m

171.0m

IS6.0m

200.25m

123.45m

205.Sm

217.45m

263.45m

286.95m

pescription

Dacitic lava/intrusive

Dacitic lava/intrusive

. Laminated siltstone and
shale

Fine lapilli volcaniclastic

. Coarse polymict lapilli
volcaniclastic

Fine micaceous sandstone

Ash volcaniclastic

Ash volcaniclastic

Dacitic lava/intrusive

Fine grained volcaniclastic?



A ..boR, OWIled IUblkllary or Abcrfoylc UmJtcd

Yours sincerely,

A. W. McNeill,
GEOLOGIST.

037078
1st Floor
123 Camberw.lI Road
Hawthorn East
ViClOria 3123
Australia
Telephone:.(03) 882 2226
Facsimile: (03) 813 1086
T.la: AA38646

DCSuPl/'1"/cv0 //1/

o'1J.lcf? kenf'T

(3) samples for routine
Sample numbers, depths and

Limited ABERFOYLE RESCURC=S LrMITED
EXPLORATION DIVISION

39 RIVER ROAD WIVENHOE
(P.O. BOX 9S2 BURNIE)

TASMANIA 7320
PHONE 10041 31 6333

Dear David,

Mr. D. Cowans
David Cowans & Associates pty. Ltd.
5 Mountford Avenue
BRIDGEWATER SOUTH AUST 5155

These samples are a further group from DDH MAC 24. Could
you please include descriptions of these in the report
covering the previous batch of samples, despatched last
month. As with this previous batch could you prepare two
thin sections of each sample and return with off-cuts to
our Burnie office as soon as possible.

Please find enclosed three
petrographic description.
descriptions are attached.

EXPLORATION DIVISION

4 August, 1989

Aberfoyle Resources
1Dcarpan.1ed iD. Vidorla
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Attacblllent: DOH MAC 24

Sample No: Depth

Sf'!;11> 515676"'" 397.9

515(~6 ~ 426.5

S/~n.., ~ 462.5

Description

Shale

Ash volcaniclastic

Fine lapilli
volcaniclastic

037079



fJ)aIJid Cowan & clfHociate~ rPty. ..£td.

PETROLOGICAL & GEOLOGICAL SERVICES

o

5 MOUNTFORD AVENUE,
BRIDGEWATER, S.A. 5155
Telephone (08) 339 5560

24th August, 1989.

28/7/89 and 9/8/89.

A. W. McNeill.

Letters dated 27/6/89 and
4/8/89.

515670-515679 incl. and
515676A-515678A incl.

Petrology.

DAVID COWAN. M.Aus.I.M.M.

SUBMITTED BY:

SAMPLE NO'S:

DATES RECEIVED:

WORK REQUESTED:

YOUR REFERENCE:

REPORT DCA 89/7/4.

Mr. A. W. McNeill,
Geologist,
Aberfoyle Resources Limited,
Exploration Division,
P.O. Box 952,
BURNIE/ TAS. 7320

COPY TO:
Mr. H. Skey,
Exploration Manager,
Aberfoyle Resources Ltd.,
Exploration Division,
123 Camberwell Road,
HAWTHORN EAST/ VIC. 3123
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037081

REPORT DCA 89/7/4.

A total of thirteen samples of drill core from DDH/
MAC-24 was received in two submissions (of ten, and subseq­
uently three samples) for routine, petrological examination.
All thirteen samples are incorporated into this report at the
request of A.W. McNeill.

As the second group of three samples duplicated
previously received sample numbers these samples were arbitrarily
assigned the suffix-A to avoid confusion. As requested two
representative thin sections were prepared from each sample.
Sections are not strictly identical being prepared from separate
offcuts, and the attached tabulated descriptions, summarising
microscopic data, are, in a few cases, composites of the two
sections examined.

SUMMARY.

As drilled and sampled the MAC-14 sequence comprises an
altered felsic intermediate acid igneous "unit" (samples 515670,
515671) overlying a sequence of similarly altered sediments.

The "upper" unit exhibits leuco-andesitic/trend dacitic
relict compositional characteristics and semi-chilled textural
features. This unit is "amygdaloidal". Altered cavity fillings
in sample 515670 were primarily quartzofeldspathic with textural
features consistent with late magmatic/deuteric infilling of
miarolytic vuggs. On this basis, and generally homogeneous
textures this unit is interpreted as a minor intrusive.

The underlying sediments comprise a sequence of mainly
altered tuffaceous, or distal-ashy, pelitic to psammopelitic rocks
with intercalated coarser grained clastic sediments. Compos­
itional detail is partly obscured by alteration and mild shearing
effects but pelitic rocks typically exhibit relict "vitroclastic"
microtextures. Coarser grained units are generally polymict but
variably acid volcanic-derived (similarly the pelites) and include
a distinctly conglomeratic unit (sample 515674) in addition to
mass flow or turbiditic-textured units.

Sediments in general exhibit "intrabasinally" reworked
carbonaceous-pelitic material and coarser grained units may
include basement-derived clasts of low grade regional metased­
iment. The latter clastic assemblage is then similar to that of
polymict units representing "breaks" in the dominantly volcanic
QHV. However, these rocks appear devod of basic-intermediate
volcanic debris and, more specifically, clastic (or detrital)
chromite.

On these bases this sequence is considered as relatively
"basal" and probably trending towards or flanked by a "rhyolitic"
volcanic sequence.

mu : microns
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037082

The sequence, as a whole, is rather uniformly altered
with a sericite/Fe-carbonate assemblage locally accompanied by
chlorite and/or quartz and disseminations of pyrite.

Fe-carbonate is replacive in part, presumably after a
Ca-carbonate (?dolomite) as clasts and diagenetic concentrations
within the sediments.

A few rocks exhibit late, partly fracture-controlled,
development of kaolin as a partial replacement of sericite.

DAVID COWAN. M.AUS.I.M.M.

mu microns



mu microns

Strongly porphyritic, amygdaloidal, with evenly
disseminated phenocrysts and amygdales in a
felsitic ("snowflake-textured") groundmass.

Conspicicuous very fine, minor coarser leuco­
xenised opaques, traces of extremely fine acic­
ular apatite. Rare spherulitic-textured carb­
onate-stained sericite aggregates. Rare very
fine pyrite.

Amygdales are strictly altered quartzofelds­
pathic and on this basis reasonably inter­
preted as strictly miarolytic vuggs and this
rock as a semi-chilled minor intrusive.
Apparent primary composition was leuco-ande­
sitic/dacitic with detail obscured by pervasive
sericite-quartz-carbonate alteration. This rock
is essentially unstressed.

037083

(Section No. DCA 0093).515670.

Amygdaloidal Felsite.

Frequent variably Fe-carbonate-stained sericite
pseudomorphs (mean 500mu) after phenocrystal
feldspar, minor similarly altered but
leucoxenised opaque-stained phenocrystal
ferromags. Disseminated amygdales (to 2mm) of
quartz, sericite and cloudy microcrystalline
sideritic carbonate. Altered groundmass of
sericite and variably sericite-stained anhedral
quartz (mean 100mu) with included sericitised
feldspar microlites.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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mu microns

Similar to 515670. Reltively porphyritic,
weakly amygdaloidal and finer grained with a
felsitic/incipiently snowflake-textured ground­
mass.

Semi-conspicuous more or less evenly dissemi­
nated leucoxenised opaques, rare very fine
apatite. Thinly disseminated fine to ultra­
fine pyrite partly concentrated in the altered
ferromag. phenocrysts. Minor late discontinuous
kaolin veinlets.

Close compositional affinities with 515670 and
similarly altered but relatively pyritic. In
comparison this rock is finer grained and
relatively lava-like but may represent a
relatively chilled minor intrusive. Exhibits
relatively abundant altered phenocrystal amphi­
bole consistent with leuco-andesitic rather than
strictly dacitic primary composition.

037084

(Section No. DCA 0094).515671.

Amyqdaloidal "Leuco-Andesite".

Disseminated sericite (-carbonate) pseudomorphed
feldspar phenocrysts (mean 350mu, to 1mm).
Subordinate leucoxene-stained quartz-carbonate­
sericite pseudomorphs (mean 250 to 500mu) after
lathic phenocrystal ?amphibole. Sporadic/minor
quartz-carbonate micro-amygdales (mean 250mu).
Altered groundmass of sericite and sericite­
stained microcrystalline quartz (30mu) with
pervasive clots of cloudy carbonate and minor
sericite-quartz pseudomorphed feldspar micro­
laths (20mu).

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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mu microns

carbonaceous "Dolomitic" Pelite.

Rare recrystallised simple radiolaria and
?sponge spicules. Semi-conspicuous very fine
clastic leucoxenic semi-opaques, rare zircons
and apatite. Minor traces of ultrafine
"syngenetic" pyrite.

037085

(Section No. DCA 0095).515672.

Semi-sericitic and abundant fine silt sized
relict detrital muscovite with subordinatfe to
minor silt-sized splintery to subangular
detrital quartz. Semi-pervasive carbonaceous
matter. More or less pervasive fine grained and
coarser semi-Iustre-mottled patches of Fe-car­
bonate, concentrated in sporadic (quartzose,
micaceous) silty, semi-massive interbands (meso­
scopically pale grey).

Intricately banded on a micro- to submillimetric
scale with laminated micaceous silty shale
units, sporadic relatively carbonaceous shaly
and silty "dolomitic" partings/interbeds. Some
relatively quartzose silty shale units are
weakly graded, as are similarly the silty
"dolomite" units. Very incipient concordant
slaty cleavage with minor microscale high angle
discordant carbonaceous microfractures.

A finely banded micaceous, quartzose silty shale
with silty "dolomitic" interbeds. Strongly
carbonaceous, very weakly pyritic and
incipiently microfossiliferous. The carbonate
is a ferroan ("sideritic") variety and is inter­
preted as replacive, presumably after dolomite.
No tangible volcanically-derived or tuffaceous
features.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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mu microns

Polymict Breccia.

Randomly sorted, weakly bedded gritty fine to
coarse sandy clastic; silt-supported and clay­
cemented.

Carbonaceous pelite and low grade regional meta­
pelitic clasts, minor metaquartzite clasts.
Clastic leucoxene, minor zircons. Minor
quartz-carbonate veinlets. Thinly disseminated
pyrite.

037086

(Section No. DCA 0096).515673.

Clastic framework (50%) of sericitised/variably
sideritic carbonate-impregnated, poorly deter­
minate lithic clasts, splintery angular to sub­
angular/minor rounded quartz grains and minor
composites; frequent clastic muscovite flakes
and aggregates of sideritic carbonate/altered
dolomite(?) rock. Matrix of silt to fine sand
sized muscovite flakes, sericitised shard
fragments, minor quartz and carbonate grains.
Microcrystalline sericite-stained kaolinitic
cement.

Exhibit slump- or "mass flow debris" sedimentary
breccia characteristics. Strongly polymict with
a variety of intrabasinal sedimentary and
basement-derived metasedimentary components and
a partly reworked tuffaceous (fragmented-shardy
in part) clastic matrix. Finer detail obscured
by marked clay-carbonate alteration but no
definite primary pyroclastic components.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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mu microns

Essentially lithoclastic grit/coarse sand­
matrixed/sericite-cemented conglomeratic.
Subangular to subround poorly sorted pebbly
framework dominated by acid lava clasts.

Altered lithoclast-hosted leucoxenised opaques.
Thinly/semi-pervasively disseminated fine to
ultrafine pyrite. Minor chlorite-selvedged
quartz-carbonate veinlets. Rare coarse detrital
muscovite.

037087

(Section No. DCA 0097).515674.

Polymict Breccia.

Framework (75-80%) of quartz-sericite altered
and variably carbonate-impregnated felsitic­
devitrified acid (dacitic-rhyolitic) lava
clasts, subordinate clasts of chert/impure
(sericitic, sideritised-dolomitic(?) chert;
minor quartz grains and carbonaceous pelite
clasts. Cement of semi-sericitic white mica
with a little sericite stained quartz and
sporadic clots of sideritic carbonate.

A dominantly acid volcanomict but strictly
polymict sedimentary breccia, distinctly
conglomeratic in comparison with 515673,
relatively sericite-quartz altered, carbonate­
deficient and relatively pyritic. Additionally
apart from very minor coarse detrital muscovite
flakes this rock is devoid of metasedimentary
components.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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mu microns

Altered Dolomitic Tuffaceous(?) Siltstone.

Semi-conspicuous fine silt sized clastic leuc­
oxenic semi-opaques, rare zircons. Minor traces
of pyrite.

Planar- to lenticularly banded on a sub- to
millimetric scale with minor incipient grading,
scour and fill, and flaser microtextures.
Essentially unsheared. Vaguely pseudomorphous
sericite aggregates apparently replacive after
splintery to subangular felsic (?feldspathic)
debris. Rare late calcite veinlets.

037088

(Section No. DCA 0098).515675.

Aggregates of semi- to sericitic white mica with
subordinate/variable proportions of silt sized
splintery to subangular quartz and disseminated
to conspicuous silt sized relict detrital
muscovite flakes. Semi-pervasive spongy clots
(mean 100mu) of cloudy sideritic carbonate,
concentrated in relatively quartzose-micaceous
silty bands (to 5mm wide). Semi-pervasive
carbonaceous matter, partly as clastic silt­
sized aggregates.

Primarily a semi-labile siltstone with clastic
quartz and muscovite subordinate to feldspathic
and/or ashy debris now obscured by sericitic
alteration. Sideritic carbonate interpreted as
secondary after dolomite. This rock is
tentatively considered as primarily a composite
of distal ashy, detrital, and reworked "intra­
basinal" carbonaceous pelitic components.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

FABRIC:

ACCESSORIES:

COMMENTS:
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mu : microns

Conspicuous fine silt sized clastic leucoxenic
semi-opaques, minor zircons, rare apatite. Rare
spongy clots of pyrite in Fe-carbonate veinlets.
Rare recrystallised radiolaria(?).

Essentially similar to 515675; similarly but
relatively flaser-microtextured and relatively
massive/poorly banded. Mildly displacive carb­
onate veinlets, variably crenulated to mildly
segmented by late carbonaceous microfractures.

Close affinities with 515675 and similarly
interpreted as sericite-carbonate altered
tuffaceous on microtextural grounds. Vague
relict distal vitroclastic ashy type micro­
structures largely obscured by sericitisation
and mild heterogeneous shearing/deformational
effects.

037089

(Section No. DCA 0099).

Altered Tuffaceous!?) Siltstone.

515676.

Aggregates of semi- to sericitic white mica with
thinly/pervasively disseminated silt-sized
relict detrital muscovite flakes, carbonaceous
pelite clasts and splintery to subangular quartz
grains. More or less pervasively disseminated
spongy clots (mean 200mu) of cloudy Fe-carb­
onate. Irregular networks of variably contin­
uous carbonate veinlets. Semi-pervasive late
displacive carbonaceous microfractures.

SAMPLE NO.:

COMPOSITION:

CLASSIFICATION:

ACCESSORIES:

FABRIC:

COMMENTS:
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Altered Tuffaceous Pelite.

mu microns

Fine silt sized clastic leucoxenic semi-opaques,
rare zircons. Rare discontinuous microscale
carbonate veinlets with minor traces of
ultrafine grained galena(?).

037090

(Section No. DCA 0100).515677.

Aggregates of semi- to sericitic white mica
weakly stained with ultra fine leucoxenic mater­
ial partly concentrated into lensoid clots (mean
200mu diameter). Thinly disseminated silt sized
clastic muscovite flakes, relatively minor
quartz grains and carbonaceous pelite clasts.
Sporadic spongy impregnations of sideritic
carbonate (to 750mu diameter).

Massive to weakly banded and incipiently medium
angle discordantly sheared. Exhibits essent­
ially pervasive vague but diagnostic sericitic
"ghosts" of fine silt sized vitroclastic debris.

Affinities with 515675 and 515676. In
comparison this rock is finer grained and
exhibits relatively marked distal vitroclastic
ashy characteristics. Essentially an impure
pelitic ash with clastic/non-tuffaceous mica
flakes and carbonaceous pelitic intraclasts.
Pervasive sericitic alteration, with relatively
minor associated Fe-carbonate, enhanced by
incipient shearing effects.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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Altered Tuffaceous Pelite.

Clastic leucoxenic semi-opaques, rare zircons
and sericitised biotite flakes. Late displacive
veinlets of ankeritic carbonate with dissemi­
nated blebs of chalcopyrite. Rare disseminated
very fine pyrite.

Essentially massive (unbanded) silty clastic
with sporadic carbonate (-chlorite-sericite)
altered/poorly determinate sand sized
lithoclasts. The sericitic matrix exhibits
vague relict vitroclastic microtextures. Very
incipiently sheared.

Aggregates of semi- to sericitic white mica with
pervasively disseminated silt sized splintery to
subangular quartz grains, subordinate carbon­
aceous pelite clasts and muscovite flakes.
Semi-pervasive spongy clots/impregnations of
sideritic carbonate with sporadic associated
irregular discontinuous veinlets and minor inter­
grown chlorite.

037091

(Section No. DCA 0101).515678.

A sericite-carbonate (-chlorite) altered, vitro­
clastic ashy, slightly sandy-lithoclastic silt­
stone with close affinities to 515675, 515676
and 515677. "Sideritised" lithoclasts were
probably initially limey (?dolomitic) in part at
least, with minor selectively sericitised "vol­
canic" types. Carbonaceous matter virtually
entirely clastic in silt-sized aggregates as in
the associated (altered) ashy pelites.

SAMPLE NO.:

COMPOSITION:

CLASSIFICATION:

FABRIC:

ACCESSORIES:

COMMENTS:
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mu microns

Altered Dolomitic Tuffaceous Psammopelite.

Poorly sorted weakly bedded silty to medium
sandy clastic with a very vaguely relict vitro­
clastic-microtextured argillised matrix. Very
incipiently sheared.

Conspicuous fine clastic leucoxenic semi­
opaques, minor zircons, traces of apatite.
Minor discontinuous ankeritic carbonate vein­
lets. Minor late relatively continuous vein­
lets of microcrystalline kaolin and quartz.

037092

(Section No. DCA 0102).515679.

Framework (50%) of splintery to subangular silt
to fine/minor medium sand-sized quartz grains
and ankeritic carbonate lithoclasts with sub­
ordinate fine muscovite flakes and thinly diss­
eminated clasts of carbonaceous shale. Micro­
crystalline sericite-stained kaolinitic matrix/
cement with minor crypto- to microcrystalline
quartz.

This rock exhibits certain turbiditic charact­
eristics partly obscured by argillic alteration
with kaolin apparently developing as a late
partial replacement of sericite. Similarities
with 515675 etc. but distinctly quartzose, mic­
aceous and (altered) dolomitic-lithoclastic in
comparison. In contrast to the broadly compos­
itionally similar 515673 there are no definite
basement (i.e. metasediment) -derived compon­
ents. The vaguely tuffaceous matrix is supp­
lemented by minor sericitised volcanic litho­
clasts and embayed/fragmented volcanic quartz
grains.

SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

ACCESSORIES:

FABRIC:

COMMENTS:
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SAMPLE NO.:

CLASSIFICATION:

COMPOSITION:

FABRIC:

ACCESSORIES:

COMMENTS:

037093

(Section No. DCA 0120).

HCherty Argillite".

Aggreegates of semi- to sericitic white mica
and crypto- to microcrystalline sericite­
stained quartz with conspicuous fine silt sized
clastic white mica flakes. Pervasive microscopic
films and lensoid clots of carbonaceouse matter.
Thinly disseminated rhombs (mean 25mu) of Fe­
and minor relics of dolomitic carbonate.

Silty clastic and flaser-textured on a microscale
with an incipient concordant slaty cleavage and
sporadic late high angle discordant carbonaceous
microfractures.

Thinly disseminated silt to fine sand sized
clastic quartz grains. Conspicuous fine silt
sized clastic leucoxenic semi-opaques. Minor
traces of ultrafine pyrite.

Similarities with 515676 etc. and possibly
similarly strictly a distal ashy silty pelite.
Finer detail obscured by relatively fine grain­
sizing and the poorly optically determinate
sericitic quartz which may be primary, or
alternatively, replacive.

mu microns



I
I
I
I
I
I
I
I
I
I

•
I

•.'
I
I

•
I

•• mu microns

Altered Ashy Pelite.

037094

(Section No. DCA 0121).

Aggregates of semi- to sericitic white mica with
thinly/pervasively disseminated silt-sized
clastic quartz grains and muscovite flakes.
More or less pervasively disseminated clots
(mean 250mu) of sideritic carbonate, locally
concentrated into lensoid semi-massive aggr­
egates with minor associated discontinuous
(Fe-) carbonate veinlets. Subordinate/var­
iable proportions of cryptocrystalline quartz
intergrown with sericite.

Weakly planar to lenticularly laminated with
interspersed lenses of relatively massive
carbonate. Incipiently concordantly sheared.
More or less pervasively silty clastic/vaguely
relict vitroclastic.

Disseminated silt-sized clasts of carbonaceous
matter/carbonaceous pelite. Fine silt sized
clastic leucoxenic semi-opaques, extremely rare
zircons. Rare very fine to ultrafine pyrite

S(5l3~

51~.
•

Close affinities with the overlying distal ashy
dolomitic, carbonaceous, pelitic sediments and
similarly altered with a replacive Fe-carbonate
/sericiteassemblage. Relatively distinctly
altered ashy-vitroclastic in comparison with
515676A although much finer detail is obscured
by alteration and mild but penetrative shearing
effects.

SAMPLE NO.:

COMPOSITION:

CLASSIFICATION:

FABRIC:

ACCESSORIES:

COMMENTS:
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mu : microns

Altered Reworked Rhyolitic "Xenotuff".

Minor clasts of chert/impure chert and low grade
regional metapelite. Clastic muscovite flakes,
conspicuous clastic leucoxenic semi-opaques,
rare zircons, extremely rare apatite.

Poorly sorted silty fine to medium sandy clastic
with "turbiditic" bedding structures. Strongly
lithoclastic with sericite-carbonate altered/
poorly determinate felsic lava and eutaxite-like
clasts. Incipiently sheared.

037095

(Section No. DCA 0122).

Aggregates of sericite and crypto- to micro­
crystalline quartz with semi-pervasive clots and
rhombs of sideritic carbonate. Minor clots of
chlorite. Pervasively disseminated splintery to
subangular/minor subround silt to fine-medium
sand sized quartz grains. Minor sericite­
stained clastic feldspar (oligoclase-albite)
grains. Disseminated carbonaceous shale clasts.

A thoroughly altered turbidite-like sandy
clastic facies dominated by altered rhyolitic
debris which may be a composite of primary
tuffaceous and reworked components. Xenolithic
in carbonaceous pelitic, low grade regional
metapelitic, chert clasts, and mica flakes.
Affinities with for example 515679 but
relatively tuffaceous; similarly altered.

5 15"(37

.~.SAMPLE NO.:

CLASSIFICATION:

ACCESSORIES:

COMPOSITION:

FABRIC:

COMMENTS:

•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I ('3i096

Abet"foyle ResoLlr-ces Exp. Division
P. [j. Bo:>: 952
Burn::.e
Ti::..~;:.mani c:\ }:::.';.';:.l

I
I
I

DATEc
REPORTED

11/(l7/dC;'

No;.
OF COPIES TOTAL No. OF SAMPLES

i ()

PRE-TREATMENT ANALYSts

SAMPLE
NUMBERS 0" CRUSH sPur PUl·

VERlSE

OTHER
SIEVE SEt: NONE

R_EMARKS

J.Ef910
ANAlYSIS PREPARATION
SECTION

MElHO~

ANALYSIS - METHOD

REMARKS

!1/)C- ;;let

rEI.

I 5t,"7 (

I
~, ~ , -, ~,c-

I
I
I
I
I
I
I

•



037097

'. (> ,:
" 0 (J 08 j 60 "' ".:.\0 24 (I·-' . "'

"
(J ~.

" (l OU8 '240 " , r..:" 170· -' .. '. ,.!

, C"
( , '., ". .) ~.? i ( , .1 80'. · •.J .. J. ... "':.1 ,'. .•

, ,, [:.- () (.Ii', ~':':EiO
.

('- dU b;.'.._, . .. • "

, .. ): I c" ", 1 U
, ",

....:: U J ro" .. - ..
'. .. ~ ._-;"-'

:'1 Ci (j ,--, ..4(I '. 6:~~c..' ,,- ..

,:: ! c' "', , L.,' ."· . .. ..,'

,., , : _'C'
,:-j (}

i·,- c.::,

"' .. , , ..
'.... ~:\

.',r",
··r.,c., ;

~515671

515b7(J

2

I 'c; 1 ~"".,

Ii: j ~,b
---4---......----+------'----+---=-.:.....j.-----+------.:.....j.--=-----I------+------I----~

I-..!:----...L-----+---..-+I-----J-----+-------+-------+---=-+------!-----~
r;" '-",.;--,

2
~----1---__!--_1__---l--_1__---l--_+_-----1--_+_-~

5

DETECTION 0.5 0.008 10 1

UNITS PPM PPM PPM F'P~l PP~l F'PM F'Pt1 PF'M

I

•



OF
2 2

037098

11_-+~:'..;::..1~:::;:':::6~7,,::(>:-_~......:.l.:.7':''':'::'<::,,1I----j----j----t----t---+---+---t------j
') ~~1=,i~.71 2150

1-.+~.:..:..::,1~...::..'.. ,,'.; ...,~,,;,---t-~~-_+_-__+_-+_-+__---+-_+--+-____i
_ _ _ ~ .::::00(1

I
I

e.;}
..~.~

I

...... \-.

'·",·-',r.:'.
"-"-""';

I--J.-:.-.:.>1~"';";--.::...7':.< -+--.:...'--.::....<"'+.,--+----+--+--t------+--i----t-------t
;'C, j :~_-, /

Ilj~~ C.,_"' +- i-__---i ---i -+ -+ + + +__--j

I---'-----~-+---+---+____+--+--__t---+--j______j

I--l------l-----+----+--+-----+--+--~_+_-+_____l

I:
--!----+---i----+---i----+---t---+--t---+-----j

I~'-1----+----+---+----+--+----+--+---+--+-----1
c,

,
/

1-1----1--+---1---+---+--+---+--+---+-----1
2

DETECTION 50

UNITS F'F'r1

I
I



I
I

5156761678

5156711/678

515670/678

DC

DC

Aberfoyle Resources Exp. Division
P.O. Bo~~ 952
Burnie
Tasmani a 7~'::'20

037099

Cu ,Pb ,In,Agl101 ,A5111~

B.,C, ,1" Ti 1401

REMARKS



I
I
I
.~8E

NO.

15 90 , 70 <0 ~

" . ,.J

<~ ,::;" 45 .:" O. ~" ,~ ...
'.

,~ ," r.; 40 O. ~ :::0 (J08,.J ., .

037100

320 ')()

""=!; ) ) "; ':" c- I

~'9 J 7 , r..:;

II---+-_-+-_+----+-_+----+-_+----+-_+----+-_

.'~i.-~~~~+~~~+~~~+_~~~+_~~__1~~~~i_~~__t~~~_+~~~_+~~~__i
) I

I

I

.0

2

PPM

0.5 0.008 -.

PPMPPM

5

PPM

5

PPMUNITS

DETECTION

::"}S0i:~lts.ln·pplij:'~r,.~:",:':
'"·":~:1'~':,8JenlAnlp,, l ­

;,<;I(:~<e'o/h,enl~ci~en
}:';):7 ':::·:el8rJl~nt.,rll)~,~"\<

I
I



037101

515676 240 2300

2
515677 240 1950

~,j15678 190 :::::~;~OO

- II ,.+-,----i---------+--------+---+.---J-..----+----+----4-+------I

I ~-'-----------l-f-------I---------l..------i----------l.--__+__--I--___i

I

DETECTION

UNITS

5

PPM

50

PPM

I
I

n
R~ fn ppm unleiSo~" J'.

, i: = element J)l'888hfi btit
:;,n~,:',~,;:~~,d'_~~~~t§o~ijjl~.:I(~

.:,~i!;'~:~:,:~_~~~:.~-~~~i~J~,';,yj~



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX VI

037102



I
I
I
I
I

~ I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

Distribution

Hawthorn (1)
Burnie (1)

037103

ABERFOYLE RESOURCES

Exploration Division

INTERPRETATION REPORT

DHEM SURVEY

DDH MAC22, MAC23 , MAC24 , AND MAC25

MACKINTOSH EL 106/87

Prepared by:

J SILIC

J SILIC
Chief Geophysicist



I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

LIST OF CONTENTS

Introduction

Survey Specifications

Discussion of Results

Conclusion

References

Appendix I

DHEM: The Que-Hellyer Volcanics Experience

Appendix II

Fig 1 DHEM Mac 22 Loop 1
la DHEM Mac 22 Loop 2

Fig 2 DHEM Mac 23 Loop 1
2a DHEM Mac 23 Loop 2

Fig 3 DHEM Mac 24 Loop 1
3a DHEM Mac 24 Loop 2

Fig 4 DHEM Mac 25 Loop 1
4a DHEM Mac 25 Loop 1
4b DHEM Mac 25 Loop 1
4c DHEM Mac 25 Loop 2
4d DHEM Mac 25 Loop 2
4e DHEM Mac 25 Loop 2

037104



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

037105

Introduction

Elecromagnetic techniques have played an important role in the
discoveries of the Que River and Hellyer deposits (Webster and
Skey, 1979; Silic et aI, 1985: Eadie et aI, 1985). Since the
Hellyer discovery, downhole EM techniques (DHEM, Silic and Eadie,
1989, Appendix I) have been an important part of the exploration
strategy in the volcanic sequence hosting the above deposits
because of the failure of blanket Em surveys to locate further
targets worthy of follow up and because no other method can
accurately target drill holes at depths beyond the surface Em

.detection limits.

The purpose of this report is to discuss and present the results
from DHEM surveys in DDH MAC 22, 23, 24, and 25 on the Mackintosh
EL 106/87.

Survey Specifications

All loops were designed so that their primary magnetic field
would couple with targets at specified target horizons. Possible
variations in dips of the targets from the predicted dips (based
on the geological knowledge) was also taken into account, as was
the detection limitations of the DH&~ surveys, the parameters of
which are known from in-house research studies (Silic and Eadie
1989).

Discussion of Results

Only responses from host volcanics are evident in the data
(Appendix II). The data quality however is good enough for a
target of approximately 2 mt to have detected if it was within
150 metres from the holes.

Conclusion

No targets worthy of follow up have been detected by the DHEM
surveys in DDH MAC 22, 23, 24, and 25.
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Abstract

The intermediate volcanic sequence hosting the Que River and

Hellyer mines provides an excellent environment for

electromagnetics in that the-only two strong conductors ever

found in them have been developed into mines. Now that the

ground has been thoroughly explored by surface EM and the search

is by necessity becoming deeper, downhole EM has become an

extremely important aspect of the exploration programme.

However, even in this ideal environment for EM, there are factors

that cause interpretation headaches, although all can be overcome

with care and experience. These problems include the overlying

moderately conductive black shales, instrumentation responses

from the Sirotem unit, responses from culture, and the effect of

strong conductors such as the known ore bodies close to the

target.
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Introduction

Electromagnetic techniques have played an important role in the

discoveries of the Que River and Hellyer deposits (Webster and

Skey, 1979; Silic et aI, 1985; Eadie et aI, 1985). Since the

Hellyer discovery, downhole EM techniques (DHEM) have become an

important part of the exploration strategy in the volcanic

sequence hosting the above ore bodies (referred to in this paper

as the Que-Hellyer volcanics) because of the failure of blanket

surface EM surveys to locate further targets worthy of follow up

and because no other method can accurately target drillholes at

depths ~yond the surface EM detection limits. Some forty

exploration drillholes have been logged with EM since the Hellyer

discovery. Recently drillhole patterns have been designed and

are being drilled to be used as geophysical platforms for

potential targets at depths beyond the detection capabilities of

the surface systems.

This paper discusses our experience with DHEM techniques in the

Que-Hellyer volcanics by illustrating the power of the method and

also some of the problems encountered.

The EM environment of the Que Hellyer volcanics

The Que-Hellyer volcanics are known to be relatively resistive

with a bulk value of about 500 ohm-metres (Webster and Skey,

1979). The overlying Que River Shales are slightly more

conductive, although variable, with resistivities as low as 100

ohm-metres. Conductive weathering is not a problem in this

environment, and there are not many other spurious conductors.

In fact the only two first-priority surface EM conductors

followed up in the Que-Hellyer volcanics are the two are bodies,

Que River and Hellyer. However, given the relatively short time

constants associated with parts of these deposits (Silic et aI,

1985; Eadie et aI, 1985; Staltari, 1986) there have been two

candidates identified as having the potential to overshadow an EM

response from an ore body: the shales that overlie the Que­

Hellyer volcanics and the Sirotem instrumentation response.
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DHEM through the overlying shale horizon

The UTEM anomaly shown in Figure 1 is one of the few surface

responses in the area that is comparable in strength to the

Hellyer UTEM discovery anomaly and the Que River response, with

the anomaly lasting beyond 1 ms. An experienced interpreter,

using for example the second-derivative technique of Silic

(1989), would recognise that the sudden changes in slope of the

profile mark the edge of a conductive unit, in this case the Que

River shale horizon beneath a dolerite sill. This was understood

prior to drilling, and a hole was designed not to test the

conductor, but rather a prospective horizon some hundreds of

metres below the surface. Unlike the surface data which

superficially resembles the Hellyer results, the DHEM data

(Figure 1) do not at all replicate the DHEM results at Hellyer

where a time constant of 3-4 ms is evident (Eadie, 1987>.

Instead the response can be interpreted to be from a large body

with a moderately low resistivity (the shales), and would not be

confused with a good inductive ore body response.

Sirotem-~nstrumentationresponse

A number of responses occur with elevated signal levels which are

impossible to reconcile with the resistivites of the Que-Hellyer

volcanics. The shape of the response and the signal levels vary

significantly with the transmitter loop position. Similar

effects have been observed by other companies working in

relatively resistive terrains (Irvine, 1986>. An example of this

effect is shown in Figure 2, where the Sirotem response at 2.05

ms is shown for three loops. Although only the data at 2.05 ms

is shown here, the responses at other times have identical shapes

with amplitudes decreasing monotonically with time. In this case

the signal levels are much higher than the expected signal from

the volcanics, which should produce 0.1-0.2 uV/A at this delay

time for this set up. The shape of the profile and signal levels

vary considerably from loop to loop, with the secondary field

being practically zero for Loop 1. The response correlates very

closely with the axial component of the primary magnetic field



I
I
I
I
I
I
I
I
I
-.
~I

I
I
I
I
I
I
I
I
I

•

037112

produced by each transmitter loop (Figure 2), as was confirmed by

inverting the data using simple current filament models (eg

Fullagar, 1987). This response is presently referred to as the

"probe self response", although without further investigations we

cannot be absolutely certain whether this is the case.

Nevertheless, we have made the observation that in resistive

terrains when the loop is close to the drillhole and the primary

field is therefore expected to be large, these ·probe self

responses· have invariably been noted. To ensure that no target

responses are overshadowed, it is good practice to keep the loop

as far away from the drill hole as is possible.

Locating targets in electromagnetically active areas

One of the important exploration problems in the Que-Hellyer

volcanics is to locate targets in the immediate vicinity of the

existing deposits. In these cases the responses from the

existing deposits and the associated culture invariably

contribute to the DHEK data. Thus, the problem posed in these

situations is to understand the effects from the known ore bodies

and culture so that these responses may be separated from those

of the other targets. Two examples, one a discovery near the

Hellyer deposit and the other an attractive target about to be

drilled near the Que River mine will be used to show some of the

problems and solutions.

Figure 3 shows the Sirotem response at 3.4 ms in two drill holes

on a section about 100 m north of the northern limits of the

Hellyer ore body. The problem is to determine if the total

response can be explained by the nearby orebody or if there is an

unknown conductor influencing the results. Data from both

drillholes show similar amplitude variations from loop to loop

which are for the most part explainable by the Hellyer orebody,

but in drillhole HL045, there is a consistent migration of

crossovers from Loop 1 to 4, with a corresponding reduction in

the width of the anomalies. It was this observation that

suggested that a target conductor may lie close to this hole and

therefore northeast of the known orebody. In particular, loops 3

and 4, which couple relatively well with a hypothesised flat-
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lying conductor north east of Hellyer and poorly with Hellyer

itself, generate current flow within about 50-70 m of HL045. The

intersection of 1.9 m of conductive base metal sulphides in

HL069A gives geological support to the hypothetical conductor.

Another example of this type occurred during a drilling programme

at Que River. Two deep holes were drilled 400 m apart beneath

the mine. This pattern was based on the size and conductivity

parameters of the target and the detectability limitations of

DHEM. Both holes were.surveyed using Sirotem with a late time

broad negative trough detected in one of the holes, QRI060A

(Figure 4), centred at 975 m down the hole. This trough is at

least 700 m wide at 4.8 ms with a half-width greater than

500 m (half-width is defined as the width of the anomaly at half

of its peak amplitude). Two questions arose regarding this

response. The first question was whether or not the response was

due to the Que River massive sulphides or culture associated with

the mine, 500 metres above the hole. This possibility was ruled

out because no late time anomaly was observed in the other hole,

QRIOOI, which was the same distance from the deposit. The second

question involved the change in anomaly sign at approximately 2

ms • To better understand the response, both holes were

resurveyed with EM-37, and data was obtained from additional

surface loops. Selected time channels from two of the loops are

shown in Figure 5.

The early time capability and close channel sampling of the EM-37

system enable a thorough interpretation. In the loop 2 data, a

strong broad cultural response can be seen clearly at early times

shallow in the hole. In fact this cultural effect which

decreases slowly down the hole imprints a large long wavelength

background response on the data to late delay times even at

depth. It is this background response that gives the apparently

large half-width in both the EM-37 and Sirotem loop 2 data.

Therefore loop 7 data, which has no cultural contamination is

used for the interpretation. The signs of the responses are

inverted for the loop 7 data because the loop position is on the

opposite side of the conductor.

The major effect to be explained is the transition from a broad
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negative, centred at 975 m depth to a broad positive late in

time. A similar effect has been noted by Asten et aI, (1987) and

ascribed to drive delay. However in rocks as resistive as these,

this effect can be calculated (Silic, 1987) to die out by 0.1 ms.

Another possibility is a change in the magnetic field from being

current channelling dominated to vortex flow dominated as

documented and reported as a" possible effect at Thalanga (Irvine,

1987). This appears to explain the response very well in that

from our experience in these volcanics, strong current

channelling effects generally last to about 2 IDS. In addition,

at the changeover time, which in this case is between 1.77 IDS and

2.21 IDS, the response shows some characteristics of both

channelling and vortex flow, instead of just passing straight

through zero. Since the channelling and vortex flow responses

are of opposite polarity, the conductor is interpreted to lie

above the drill hole as shown in Figure 6.

Discussion

Even in the most ideal terrains for electromagnetics, care and

experience are necessary to not only ensure that drastic errors

are not made in DHEM interpretation, but also to derive the

maximum possible information from the data. In fact in these

areas, DHEM should be more than just another step in the

exploration programme. Rather it should actually lead the effort

with every drill hole planned to make full use of its potential.

One could also extrapolate the power of DHEM to areas of

conductive cover. Having the receiver down the hole overcomes

many of the problems of weathering and makes DHEM a powerful

exploration tool even in areas where surface EM has been only a

limited success.
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Figure 4: Downhole Sirotem response for QRI060A, loop 2. A very

broad anomaly centred at 975 m changes from a positive to a

negative with increasing" delay time.

Figure 2: The Sirotem data in MAC 8 from loops 1, 2 and 3 (toP)

correlates with the axial component of the primary magnetic field

of the transmitter loops (bottom). This instrumental response is

referred to as "probe self-response".

Location of drillhole QRl060A , transmitter loops, Que

and interpreted conductor.

Figure 1: Surface and downhole response to the overlying shale

unit. (a) The surface UTEM anomaly lasts to comparable times to

that of the Que River and Hellyer ore bodies. (b) The DHEM

response is interpreted to be from a large body with a moderately

low resistivity.

Webster, S. S. and Skey, E. H. (1979), 'Geophysical and

geochemical case history of the Que River deposit, Tasmania' in

Geophysics and Geochemistry in the Search for Metallic Ores;

Peter J Hood, editor, Geological Survey of Canada, Economic

Geology Report 31, 697-720.

Figure 3: Immediately north of Hellyer, the large responses in

HL04~·and HL062 can not be interpreted to arise solely from the

known ore body. A second conductor must be invoked and this is

supported by drill information.

Figure 5: Downhole EM-37 responses for QRl060A, loops 2 and 7.

The loop 2 response can be seen to have a very large long

wavelength response strongest at shallow depths from culture near

the Que River Mine, which superimposes a large background on the

response to depth. The loop 7 response is initially dominated by

a negative response (current channelling) at about 1000 m. It

undergoes a sign change, and is finally dominated by a broad

positive peak (vortex flow).

Figure 6:

River Mine
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2400
2550
3575
3650
3965
3960
2710
2884
2885
2886
2790
2775
2712
2725
2615
2552
2730
2270
2280
2670
2583
2450
2400
2300
3100
3425
3900
2815
3000
3080
4300
4300
4845
3445
3375
3510
3430
3325
3480
3680
3760
3465
2580
3495
3515

north sample REPORT No.
3400 156088 PONT1913
3400 156089 PONT1913
3400 156095 PONT1913
3400 166566 PONT1913
3400 166567 PONT1913
3490 271205 CM86/5/4
3000 271206 CM86/5/4
2992 271232 CM86/6/6
2993 271235 CM86/6/6
2994 271236 CM86/6/6
2919 271237 CM86/6/6
2915 271238 CM86/6/6
2897 271239 CM86/6/6
2900 271240 CM86/6/6
2634 271243 CM86/6/6
2615 271244 CM86/6/6
2740 271250 CM86/6/6
3000 271402 CM86/11/12
3235 271403 CM86/11/12
3940 271411 CM86/11/12
3830 271412 CM86/11/12
3690 271413 CM86/11/12
3650 271414 CM86/11/12
3530 271415 CM86/11/12
3000 271417 CM86/11/12
3000 271418 CM86/11/12
3000 271419 CM86/11/12
2976 271903 CM86/5/4
3355 271904 CM86/5/4
3545 271905 CM86/5/4
1910 379707 CM87/2/14
1580 379708 CM87/2/14
1400 379710 CM87/2/14
1000 427317 CM88/1/18
1800 427324 CM88/1/18
2000 427326 CM88/1/18
2200 427327 CM88/1/18
2400 427328 CM88/1/18
2400 427330 CM88/1/18
2600 427334 CM88/1/18
2600 427335 CM88/1/18
2800 427338 CM88/1/18
3200 427343 CM88/1/18
3200 427344 CM88/1/18
3200 427345 CM88/1/18
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A.H. 31 3816
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P.O. BOX 91, NORWOOD
SOUTH AUSTRALIA S067

SECTION PREPARATION•

Rock samples

Thin section and description

12th February 1976

Mr. E.H. Skey,
Cominco Exploration Pty. Ltd.,
c/- Fos t Off ice Luina,
TASMANIA 7321

Order ,,"0. 5345
ChargeH~

Mr. K.R. Yates,
Cominco Exploration pty. Ltd.,
1 Greenhill Road,
WAYVILLE, S.A. 5034

Returned to your Luina address

156088,89, 95
166566, 67, 68"
166599.

GEOLOGY•

26 KENSINGTON ROAD, ROSE PARK
SOUTH AUSTRALIA

IDENTIFICATION:

TO:

MINERALOGY - PETROLOGY

COPY TO:

YOUR REFERENCE:

MATERIAL:

WORK REOUESTED:

SAMPLES & SECTIONS:
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156088: very fine, acid (notably potassic)

vitric crystal tuff

This is a homogeneous, very fine grained (0.15 mm)

rock. It consists largely of a loosely packed aggregate of

fine quartz grains (20%) which are generally angular (broken),

but some are subrounded; shard-like individuals (20-25%) of

diffuse, microcrystalline devitrified glass, and fine angular

(broken) crystals of plagioclase (7107,) and potash felspar (715%).

These components have a generalised common alignment

and are evenly distributed through a turbid, diffuse matrix of

7clays, and/or cryptocrystalline material which gives a

strongly positive reaction to sodium cobaltinitrite stain,

indicating a highly potassic composition.

Fine turbid granules of secondary titania minerals

(7pseudobrookite) (5-77,) and accessory small grains of pyrite

and/or marcas ite are disseminated.

The rock is interpreted as an acid tuff, qualified

by "crys tal" by virtue of abundant quartz and plagioclase

grains which seem most likely to be of direct vole anic

derivation, although some may be "normal" clastic detritus

of alternate origin. Also it is qualified by "vitric" by

v irtue of the shards and apparent potass ic glass a1terat ion

products forming the matrix. It is conceivably related to

the crystal tuffs referred to in the covering notes.
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156089: diffuse, clouded cryptocrystalline mass of

silica and potassic (?felspar);

no diagnostic textures but conceivably

an original acid glass

This is an extremely fine grained, quite massive

rock, with a very vague, diffuse, streaky fine layering.

Staining of the offcut indicates a very fine and somewhat

mottled distribution of potassic material forming an

estimated 15-20% of the rock (seen under binocular

mic roscope) .

In thin section it is seen to consist of a clouded

mass of essentially cryptocrystalline silica, which

according to staining, is intimately mixed with potassic

(?glass or felspar). There are no diagnostic micro­

textures. The fine size, and diffuse turbid nature of the

bulk of the rock prevents a positive identification.

Fine (0.1 mm) grains of quartz (7-10%), fine

granules of limonite (3 -5%) and limonit ised secondary t itania

material (3-5%) are randomly disposed.

The petrographic evidence is insufficient to

positively identify this rock type. Comparisons with

156088 indicate that it is more-or-less equivalent to the

matrix in that rock and thus may be interpreted to represent

acid glass alteration products. Ouite conceivably it may

be an original, homogeneous, glassy lava which would agree

then with the field interpretation given in the covering

notes.



There is no evidence of a breccia.

Phenocrysts in this rock (0.2 to 2 rom)

consist of euhedral plagioclase crystals (l0-15'7,),

subrounded and embayed single quartz crystals (7-10%).

Irregular patches of microcrystalline epithermal-type

quartz mosaic (25-3W,) up to 3 rom are also present.

There is little doubt that this lS a rhyolite

lava, modified by late-stage volcanic exhalative silicifica-

t ion, wh ich confirms the fie Id inter pre ta tion. The re is

no petrographic evidence for its reported dyke-like mode of

occurrence.

These components are randomly dispersed through

a diffuse microcrystalline groundmass of essential

quartz (?tridynite-cristobilite) and potash felspar in

which turbid material including minor clay-sericite

outlines irregular spherulitic and variolitic textures

characteristic of volcanic glass.

037126

J.I-Ifde/~
3+00 "-' 3'>;>~£

silicified rhyolite lava156095:
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The quartz filled vesicles and plagioclase replicas

have a vaguely layered distribution, probably reflecting

a primary fTIow structure.

Irregular cavities, apparently primary ves icles,

are also scattered throughout this quartzose matrix,

and almost invariably they are filled by fibrous chalcedonic

silica, varying to microcrystalline mosaic.

Most of this rock cons is ts of a d i£fuse mottled,

microcrystalline aggregate of quartz, with a cristobilite

texture crowded with ultra fine sericite. Replicas of

small euhedral plagioclase phenocrysts, and clumps of

these (10-15%), preserved in clay-sericite, and smaller

(0.3 mm) primary quartz phenocrysts (3-5%) are scattered.

037127

very extensively silici£ied, vesicular

and weakly porphyritic, rhyodacitic lava

166566 :

The rock is a very extensively silici£ied, weakly

porphyritic felsic lava. Although the number of primary

quartz phenocrysts is very small there are sufficient

(together with more abundant plagioclase phenocrysts) to

indicate a probable acid rhyodacit ic, or possible intermediate

lava, rather than a basaltic lava (which is a possible

alternative suggested in the covering notes). Also there lS

no evidence of a basaltic texture, or of relict mafic

components.
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166567: (graphitic) muscovite quartz,

argillaceous, and silty,

very fine sandstone

This is a homogeneous, sedimentary rock In

which bedding is indicated by fairly regular but very

slight variations in the size of detrital quartz grains,

around 0.15 mm, also by the common orientation and

variable concentration of detrital muscovite.

Subangular to subrounded quartz grains form about

3~0 of the rock, detrital muscovite about 15% and detrital

"argillite grains" (7%) conceivably after felspar, and

these form a fairly loosely packed aggregate within a

largely indeterminate argillaceous matrix of clay-sericite.

The matrix also contains very fine (0.15 mrn) flakes

and/or minute lenses of almost certain graphitic, and

some limonitic, argillaceous material (7-1010); no doubt of

the same black shale facies noted in the covering letter.

Accessory fine tourmaline and trace minute pyrite lS

also present.

The detrital muscovite probably derived from

a metamorphic provenance, however such a provenance is by

no means proven to be the only source for this sed iment.
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Sc.

Letter dated 1.5.1986

D.J. Jack

2nd May. 1986

Petrology
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Central Mineralogical Services

Mr. D.J. Jack
Geologist
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REPORT CMS 86/5/4

A suite of seven rock chip samples was received for routine petrological

examination. Representative thin-sections were prepared and examined

together with respective offcuts, with feldspar and carbonate stain tests

performed as warranted.

Summary

Four rocks (271902 - 271905 inclusive) represent devitrified and altered

rhyolitic volcanics. These are rather typical of the Central sequence of

Mount Read Volcanics and may be contrasted with the dominantly basic to

intermediate facies comprising the bulk of the "M.R.V." sequences.

Sample 271205 represents a rebrecciated and extensively silicified dacitic

(trend rhyodacitic) breccia. Sample 271906 is a thoroughly quartz-chlorite­

albite-altered chromiferous basalt. The sediment (271206) may be categorised

as a carbonaceous pyritic micaceous siltstone.

D. Cowan, B. Sc.



---------------------
Sample
No. Classification Composition Fabric Accessor ies

CENTRAL MINERALOGICAL SERVICES

Comments

e
c
d

a

_.. __ . -_.
271903 Rhyol itic Tuff . Felsitic quartz and partly Irregularly quartz- Leucoxenised opaques. Devitrified, extensively s iii c i f i ed

degraded (kaol init ic) K-feldspar wi th dissem- veined, felsitic. Semi-pervasive seconda y rhyol it ic fragmental. Fabric Is
inated albite phenocrysts/phenocrystal Lava-like, but vitric- Fe-pigmer,tation.Minor heterogeneous, non-eutaxitic, but w
clusters, mi nor corroded quartz phenocrysts. crystal fragmental fine-scale vugs of microscale features consistent wi th
Frequent quartz veinlets, minor sericite. in deta i I. barite. a welded ignimbr ite.

271904 Brecciated Rhyo I I te. Felsitic and disseminate Flow-banded to Leucoxen i sed opaques. Textural deta i I obscured by irregul
phenocrysta I K-feldspar with minor pheno- brecciated perlitic- Sporadic clots of zones of brecciatlon/chloritic
crystal quartz, semi-pervasive chlorite, mine felsitic. Irregular limonite. sl I ic if icat ion. Re I jct features
se ric i te. Irregular veins and rep Iacement s of ch Ior i t ic quartz consistent wi th a glassy clastic
quartz and chlorite. aggregates. , ava (tuff lava) .

271905 Rhyol it Ic Tuff. Felsit ic quartz and K-feldspa Contorted to Leucoxen Ised opaqlles, Devitrified, quartz-calcite-chlorit
with disseminated sanldine, albite, minor brecciated, eutax i tic t rare zircons. Trace s (-adularia)-altered rhyolitic vitrl
quartz crystal fragments. Irregular po ik iIi t ic wi th a felsitic of adularia in crystal tuff. Flow-brecciated/weide
clots of calcite and chlor i teo Minor devitr if icat ion Qver- secondar y quartz Ignimbritic characteristics.
sericite. pr int. Weakly stressed .aggregates.

-

o----~-~-----------r---------r---------r-------------;W~
-.J
I-"
W

__...L ...L- ---L ~ i-"
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Central Mineralogical Services

Sc.
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Norwood, SA 5067
Telephone 42 5659

14 Samples

Letter dated 19.6.1986

Petrology

H. \.I. F

20th June, 1986

D.J. Jack

YOUR REFERENCE:

DATE RECEIVED:

SUBM ITTED BY:

SAMPLE NOS.:

\.IORK REQUESTED:

Mr. D. J. Jack
Geo log i st
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
The Chief Geologist
Aberfoyle Resources Ltd.
Exploration Division
123. Camberwell Road
HA\.ITHORN EAST / VIC. 3123
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REPORT CMS 86/6/6

Fourteen rock chip samples of variably weathered rocks were received for

routine petrological examination. Representative thin-sections were

prepared and examined together with respective offcuts, with stain tests

performed as warranted. Attached tabulated descriptions summarise the

microscopic data and include interpretative comments.

Summary

This suite comprises entirely extensively altered intermediate to acid

volcanics. Finer details of some rocks are obscured by alteration, mild

shearing and weathering effects. On the basis of reI ict features, however,

this suite is dominated by dacitic lavas and tuffs with subordinate andesitic

types.

These rocks exhibit essentially pervasive sericite-quartz alteration

assemblages, variably complexed by albite, chlorite, extensively degraded

and ferruginised carbonate, and traces of partly oxidised sulphide. Dacitic

rocks tend to be relatively quartz-veined and si I icified, and include

devitrification-induced and "tectonic" quartz-healed breccia facies.

D. Cowan, B. Sc.



.,Ie - - - - - - - - - - - - -NT_HlflllllliOG_ SE_ES _

No. Classification - Composition Fabric Accessor ies Comments

271232 Amygdaloidal Dacite. Sparse s iIi c i f ied feld- Amygdaloidal, weakly Frequent mlcroscale Thoroughly s I I ic if led (- ser Icit Ised)

(T . S. spar, corroded quartz, ferruglnised clay- porphyr it ic, flow- quartz veinlets. felsitic-devitrlfled amygdaloidal

56153) pseudomorphed ferromagnes Ian phenocrysts, structured f felsltic. Leucoxen i sed opaques. dacltic characteristics. Marked
sporadic quartz amygdales in a matrix of Hi Idly stressed. Minor oxidised and secondary ferruglnisation of seric
ferruginised clay-stained quartz. Irregular SE ricltic-pyritic qu",rt z supergene~alter~d Pyrite-chalcopyrite-bearing vein 15

271235 Brecciated Dac Ite. Clasts of s iIi c i f ied / Random angular sub- Minor relics of Close affinities with 271232;
var Iab Iy kao I Init ic , variably pyritic lava millimetric to centl- ser ic ite, traces similarly altered and weathered;
(s im. to 271232) in a matrix of fine to micro- metric clasts; mi Idly sphalerite, supergene relatively fractured/quartz-veined
crysta II Ine and c ha Icedon ic quartz, wi th inter- stressed, semi- altered chalcopyrite. and mineralised in comparison.
spersed clots of pyr I te. Minor lat~~9~m~ crustiform matrix. Leucoxenlsed opaques, ate chromite.

271236 Dacltlc Breccia. Clasts of strong 1y s iIi c If iec / Simi lar to 271235; Leucoxenised opaques. Interpreted as a devltrlflcatlon-
weakly ser icit i c felsic lava in a matrix of relatively strongly induced breccia. Matrix is cavlty-
fine to microcrystal line and chalcedonic quartz-amygdaloidal, fill ing rather than fracture-Infil!
quartz with minor seml-sericitic white mica, subround clasts. Relatively siliceous, weakly ser Ic
interspersed clots of kaol In. ie. non-pyritic a 1te r at ion.

271237 Amygdaloldal Dacite. Felsit ic and serlc ite- Porphyritic, amyg- Leucoxen i sed opaques, Affinities with 271235, 271236 and
stained secondary quartz with thinly dlssemln- daloldal, weakly flow- secondary Fe-stalnlngs particularly 271232. Similarly
ated albitised plagioclase and corroded quart> structured felsitlc; altered, but unmineralised.
phenocryst s, sporadic kaolin-quartz amygdales Incipiently stressed.
frequent sericite-quartz veinlets.

271238 Amygdaloldal Dacite. Variably se ric It e - s t a Inee Amygdaloidal, weakly Leucoxenised opaques. Close affinit ies with 271232 and
quartz with thinly disseminated se ric i tic f 1ow- st r uc t ured, Minor traces chlorite. 271237. Extensively s I I Ic if ied and
albltlsed plagioclase and corroded quart z porphyritic felsitic. Minor secondary Fe- sericite-quartz-velned; Incipiently
phenocrysts; sporadic quartz amygda Ies, minor Weakly stressed. stainings. Trace pyrite-mineral ised.
serlcltlc quartz velnlets. oxldised pyrite.-- -----_._._~ .... ----

271239 Amygdaloidal Dacite. Variably kaol in-stained Flow-structured, Leucoxen i sed opaques. Relatively flow-structured felsitic
microcrystalline-felsltic quartz with dis- porphyr i t Ic, amyg- Sporadic veinlets of devitrlfled dacite with conspicuous
seminated quartz amygda 1es, albltised/weakly daloidal, microfelsitl quartz, ferruglnlsed flow-orientated quartz amygdales.
sericite-stained plagioclase phenocrysts, Locally brecclated/ clay, degraded carbona e. Incipiently pyrite-mineralised.
mi nor corroded quartz microphenocrysts. quar tz-hea Ied.____ Trace oxidlsed pyr i te.-_.".

271240 Dacitic Tuff . Clasts of extensively sericit- Flow-structured Leucoxenised opaques, Interpreted as a welded ignlmbritic
ised/montmorillonite-stained fe I sic lava, 1I t h ic -c r ys La I frag- secondary Fe-stainings Ilthlc-vitric-crystal tuff on re 11 c
disseminated albitised p, ag ioc Ia se , mi nor mental; vaguely (part Iy after textura 1 grounds.Greenish
corroded quartz grains in a ser Ic It Ic/mont- eutaxitic/flow- montmorl I lonite. colouration reflects montmorilionit
morilionite-stained microfelsitic matrix. brecciated matrix. clay.

271243 Pel It Ic Ash. Microcrystalline a Ibite wi th Weakly banded, vaguely Fine s i It -s Ized Devltrlfled/albitised pe I It Ic
minor intergrown quartz, mi nor sericite. re I Ict silty vltro- clastic 1eucoxen Ic vi tr ic ash with very well-sorted
Sporadic irregular clots of partly degraded/ clastic. Locally semi -opaques. Minor distal character i st ics and felsic-
Fe-stained montmorillonite. Sporadic quart z brecciated/cherty fine sand-sized quartz Intermediate ac id ("d ac i tic" )
velnlets. qua,-tz-matrixed. feldspar grains. affinities.

037134
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CENTRAL MINERALOGICAL SERVICES

Sample
No. Classification - Composition Fabric Accessories Comments

~--

271244 Dacitic Tuff • Variably sericitic/chlorite- an Analogous to Leucoxen i sed opaques. Close affinities with 271240; flow-
1imonitic degraded carbonate-stained lava 271240. Weakly Minor quartz(-albite) structured/brecciated dacitic we Ide.
clasts, albitised pI ag ioc lase and mi nor stressed. amygda les. Minor ign imbr I tic lithic-vitric-crystal
corroded quartz grains in a similarly altered relics carbonate tuffaceous characteristics.
microcrystalline quartzofeldspathic matrix. (Fe-calcite).

271250 Felsite. Sparse quartz-pseudomorphed fe ld- Weakly porphyritic, Leucoxenised opaques. Devitrified/quartz-sericlte-altered
spar and minor corroded quartz phenocryst s In crudely banded, Traces oxidised obsidian. Rhyolitic in comparison
a groundmass of felsitic and sericite-stained felsitic. Weak 1y carbonate. Minor clots, wi th 271232-244 dacites.
feldspar-pseudomorphous quartz. Minor quatrtz stressed. stringers of ox id i sed
veinlets. pyrite.
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Letter dated 10.11.1986

D.J. Jack

20 Samples

H.W. Fander. M. Sc.

Petrology

YOUR REFERENCE:

SAMPLE NDS.:

DATE RECEIVED:

WORK REQUESTED:

SUBMITTED BY:

Mr. D.J. Jack
Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
The Chief Geologist
Aberfoyle Resources Ltd.
Exploration Division
123. Camberwell Road
HAWTHORN EAST / VIC. 3123
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REPORT CMS 86/11/12

Twenty rock chip samples from the Boundary Prospect of the Que-Hellyer

area were received for routine petrological examination. Representative

thin-sections were prepared and examined in transmitted and oblique

incident 1ight. Microscopic examinations were supplemented by stain tests,

where warranted. Petrological data is summar i sed in the attached tabulated

descriptions which include interpretative comments.

This suite is dominated by sedimentary rocks, particularly sub- to distal

tuffaceous (typically vitric-ashy) types. These include non-volcanic

components and grade into non-tuffaceous types which are relatively quartzose

and micaceous.

Subordinate igneous rocks include andesitic and dacitic volcanics and a

variety of felsitic-devetrified intermediate-acid phases considered as

intrusive in part.

O. Cowan, B. Sc.
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Comments
-

271402 Pe lit ic Ash. Fi ne silt-sized detrital wh i te Analogous to 271401 ; Conspicuous clastic Close affinities wi th 27140l,disti
mica flakes, mi nor albite and quartz grains relatively massive I eucoxen i c semi-op<1ques ,argillaceous-pel itic in comparison
in a matrix of sericitic/cl,lorite-stained (poorly bedded) and traces carbonaceous part 1y sericitised/incipiently cal
crypto- to microcrystal line albite. Pervasive incipiently sheared in matter, rare ultrafine ised. Only incipiently carbonaceoll
clots of dolomi te;rni nor late chloritic microf actures. comparison. pyri te.11inor clots of calcite. pyritic

27140 Pe lit ic Ash. 5 i 1t -s i zed detrital white mica Very simi 1ar to 271401 ConspiclIous leucoxenic Simi 1ar to 2711,01 and particularly
flakes. minor splintery quart z and al bite relatively banded/ semi-opaques, trace 5 of 2711,02. Vi troc last ic material larq
grains in a matrix of partly arg i 11 i ~ed incipiently shale- c~rhonaceous matter, obscured by argillic alteration.
crypto- to microcrystalline albite. r1inor parted in compari50n. III i nor traces of Tr ace s only of degraded carbonate.
degraded/ferruginised ?dolomite. Essellt i a~LunsJ::"'Llred. chlo!" ite.
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- ~CC_iC_ - II-c__[,,_t,.. -__- -__-_

Polymict sandstone with dominant
, mi Idly reworked andesitic/leuco­
andesitic tuffaceous components.
Affinities witl, the relatively
pe 1it i c 27140 I etc.
Finer silty units are vaguely vitro-
s clastic, with affinities to 271401
etc. Sand units are polymict, reworked
tuffaceous and microfossil iferous;
similar to 271411, but relativel&
Devitrified/pervasively~l~~~uartz­
chlorite-sericite-altered andesitic/
trend leuco-andesitic lava.
Compositional affinities with volcall c
components in 271410, 271411, 271111~_

, Close affinities with 271401, 271402
271403; relatively (altered) vitro­
clastic in comparison, but similarly
impure, with non-volcanic clastic
s. components. . _
Affinities with 271409. Framework
dominated by mica flakes, quartz
grains; matrix apparently argilliscd
vitroclast ic. Finer detai I obscured.

Tuffaceo~s Siltstone. Crypt~~ to micro~rystalline La~,;na~ed silty .Minor/s,;mi-pervasive
albite, minor quartz with varying proportions c~astlc wlth.cent,metrlc chlorite, carb~naceo

of silt- to fine sand-sized albite and quartz fine sandy slltstone/ matter, leucoxenle
grains, muscovite flakes, sericitic pelite, fine sandstone interbeds; semi-opaques,radio­
carbonaceous pelite,minor ch\oritic-albitised angular to rounded \aria,?sponge spicules
Andesite. Albitised/weakly seric:n~ pl~g\~: Strongly porph'yrrt'i2/ Leucoxenised opaques,
clase- t relatively minor quartz- and chlorite trend glol1leroporphyritic, minor discontinuous
pseudomorphed ferromagnesian phenocrysts in a with a sellli-periitic quartz-albite veilliets
chlorite-sericite-stained microcrystal I ine, felsi tic (devitrified)
albite-altered felsic groundmass. groundmass.
Pel itic Ash. Microcrystall ine feldspar- Massive to faintly Leucoxenic se,ni-opaque
replacive sericite with pervasively intergrowr banded; pervasively traces of carbonaceous
chlorite; pervasively thinly disseminated vaguely relict vitro- matter, minor carhon-
silt-sized, splintery to subangular quartz clastic on a microscale. aceouS pelite clasts
grains,minor sericitic albite grains, sparse nuscovite flakes. oxidised carbonate cl':'.
Tuffaceous Psammopel ite. Si It- to fine sand- Massive to crudely Clastic leucoxenic
sized quartz grains, partly degraded/ferrugin banded, slumped, si I t~ semi-opaques. Traces
ised muscovite flakes, minor albite grains, to fine sandy angular carbonaceolJs ,natter,
degraded biotite flakes, in a matrix of micro· c1astic.Vaguely si Ity minor pel ite clasts,
Grysta 11 i ne fe Idspar-rep Iac i ve, part I y ka-,,~~n__v_i!roc last ic ma~ri_x. +--=d-=e-=t:-r-:i-:t:.:a=-I~z::.-.ir=-c=-o.::..:..:n.::s:-. ...j~ _

Tuffaceous Sandstone. Sericitic/chloritic Massive to weakly Conspicuous clastic
microcrystalline albitised lava, minor tuff bedded, angular to leucoxenic semi-opaque
clasts; albitised plagioclase, subordinate subround, poorly minor carbonaceous
quartz grains, minor muscovite flakes, ,natrix sorted (silty fine to pel ite clasts, minor
of chloritic/s'i'riciti~ cryp~o- to micro- medium), sandy clastic.?radiolaria.

71413

71415

71411

71412

71414

e ,1nd

n

-
1417 IIFelsite ll

• Albitised/variably seriClllC Very 5 imi 1ar to Leucoxen i sed opaque 5, Close affinities wi th 271407. Ha i r
plagioclase phenocrysts, quartz-chlorite- 271407. minor traces ultrafine contrasts are pre sence of chlorit
epidote amygdales in a groundmass of albitise< / hemat i te. Pervasive cloudy microcrystal I ine epidote i
sericite-stained feldspar microlaths wi th a Fe-piglnentat ion i I' amygdales, and relatively marked
quartz mesostasis. feldspar. Fe-piqmentation of feldsoars.

7
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Sample CENTRAL MINERALOGICAL SERVICES

No. Classification - Composition Fabric Accessories Comment s

271418 Fel si teo Albitised/variably saussurite- Porphyritic/trend Conspicuous ICLIcoxcn- Simi larities wi th 27)1,07, 27)1f 17 •
stained plagioclase, minor corroded quartz, 9 lomeroporphyr i tic, i sed 0PQquc 5, tr<JCCS but relatively sl ight Iy bas ic and
epidotised ferromagnesian phenocrysts,sporadi wi th corroded lava of apatite. distinctly xenol i th ic in comparison
xenol iths in a groundmass of albiti5ed fe lsi t and tuff xenoliths. (intrusive ?brecc i a) • Phenocrystal
wi th clots and f i 1m s o!i~~~i~i~~rlyngD'T~J,~~ite Felsitic {devitrified groundlllass. qUClrtz is possibly xenocrystal.

271419 Dacitic Tuff. Sericite and crypto- to micro- Li thic-crystal frag- LClIcoxenised opaque 5; Interpreted as a I ithic-vitric-cryst
crysta II i ne quart z wi th d i ssemi nated albitise / mental wi th a minor clots of tuff on re' ict textural grounds.
sericite-stained to sericite-pseudanorphed local! y vaguely sllardy clllol"ite. Dac it i c characteristics; finer detai
feldspar crystals, minor <1uartz crystal 111,1 t ,- i x . II i Id I y obscured by sericite-quartz alterati
fragments. Sporadic quartz veil1lets. sheal"eo. mi Id shearing effects.
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REPORT CMS 87/2/14

13th March, 1987

39 Beulah Rood
Norwood. S."'. 5067
Telephone 42 5659

Letter dated 19.2.1987

Petrology

20th February. 1987

D.J. Jack

379705 - 379717 (10)SAMPLE NOS.:

WORK REQUESTED:

SUBM ITTED BY:

DATE RECEIVED:

YOUR REFERENCE:

Mr. D.J. Jack
Project Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123. Camberwell Road
HAWTHORN EAST / VIC. 3123

Central Mineralogical Services
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037142

REPORT CMS 87/2/14

Ten rock chip samples from the South Hatfield area were received for routine

petrological description. Representative thin-sections were prepared and

examined together with the offcuts, with stain tests performed as warranted.

Attached tabulated descriptions summarise the microscopic data and include

interpretative comments.

Summary

With the exception of sample 379712, which represents an intermediate (broadly

andesitic, but unusually feldspathic) lava, this suite consists entirely of

sedimentary rocks.

Sediments include typical quartz-mica sandstone and relatively micaceous

siltstones. The majority, however, are (primary or mildly reworked) tuffaceous

types, including tuffaceous sandstones, pelitic ashes and ashy or vitroclastic

pel ites.

These reflect sodic to sodi-potassic acid volcanism, apparently sub- to distal

to the sediments, but clearly contemporaneous in part. Minor acid-volcanic­

derived components appear within the quartz-mica psammopel ite facies which,

as elsewhere in the Que/Hellyer sequence, represent breaks in volcanism.

Pel itic ashes have been partly misidentified as cherts, no doubt due to cherty

"field" characteristics. Observation of fracture pattern (brittle, as against

conchoidal) may be useful in distinguishing these rocks from true cherts.

D. Cowan, B. Sc.



_._----- ~- - - - - - - - - - - - - - - - - - -
Sample
No. Classification Compos it ion Fabric Accessor ies

CENTRAL MINERALOGICAL SERVICES

Comments

..
379707 "Tuffaceous" Sandstone. Framework of sub- Loose, poorly sorted Minor clasitc Ieucoxen , Weakly micaceous arkosic s i It y sand

angular K-feldspar, subordinate quart z and sift Y fine sandy frame carbonaceous pelite, stone with reworked tuffaceous
albite grains, minor muscov i te flakes, sericit icl work. Featureless impure chert clasts. characteristics. Inc Iudes sporadic
degraded shard fragments. Weakly chloritic, matrix. Incipiently Traces degraded secondary clots of chloritic quartz.
cryptocrystalline quartz/illitised sericite m' rix. banded. carbonate, pyrite.

379708 "Tuf f aceou s" Sand stone. Loose framework of Very 5 imi 1ar to Carbonaceous pel ite, Close affinities with 379707; simi Iar
subangular feldspar, subordinate quartz grain , 379707; slightlY impure chert clasts, interpreted. Distinctly arkosic
devitrified/partly degraded shard fragments, coarser-grained. clastic leucoxene. reworked tuffaceous in compar i son
minor muscovi te flakes. Weakly chloritic- Tr ace 5 oxidised carbon te, wi th the mica-quartz sandstone
sericitic microcrystalline feldspathic cement. partly oxidised pyr i te facies.

379710 Cherty Argillite. Sericite and ser icit ic Homogeneous, massive Semi-pervasive Highly impure (argillaceous) chert I
microcrystalline quartz with thinly dissemin- (unbanded) , micro- secondary Fe - s t a i n i ng s che rt y argi 11 ite; chemi ca I sediment-
ated silt-sized clastic quart z grains, sub- crystalline, wi th Leucoxen i c pigmentatio s. ary characteristics. Exhibits
ordinate muscovite flakes. Sporadic cherty irregular discontin\.\olJ ") Millor traces vague sub-hornfelsic induration
quartz veinlets. veinlets. carbonaceous matter. features.
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REPORT CMS 88/1/18

Central Mineralogical Services

24th February, 198B

A. W. McNeill

Letter dated 22.1.1988

16 Samples

27th January, 19B8

Petrology

H.W. Fander, M. Sc.

WORK REQUESTED:

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NOS.:

SUBMITTED BY:

39 Beulah Road, Norwood, South Australia 5067
Telephone (OB) 425659 Fax (OB) 363 1B20
InternationaL Telephone + 618 425659 Fax + 618 363 1820

Mr. A.W. McNeill
Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
Mr. H. Skey
Exploration Manager
Aberfoyle Resources Ltd.
Exploration Division
123, Camberwell Road
HAWTHORN EAST / VIC. 3123
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REPORT CMS 88/1/18

A suite of sixteen rock chip samples was received for routine

petrological description. Representative thin sections were prepared,

examined in transmitted light and, together with respective

cobaltinitrite-stained offcuts, in oblique incident light. Attached

descriptions summarise the microscopic data and include interpretative

comments.

Summary

Twelve samples (427317 - 427345 non-inclusive) from the Boundary prospect

area represent a sequence of altered felsic intermediate to acid volcanics.

These range from andesitic or, strictly, quartz-trachyandesitic, through

dacitIc to rhyodacitic and rhvolitic in terms of composition, and include

lavas, and possibly minor intrusives, in addition to lava breccias

and (minor) pyroclastics.

Sample 427343 represents a strongly volcanomict/mildly reworked

tuffaceous lithic sandstone with intraclasts of carbonaceous pelite.

This rock provides a link with the previous suite of sediment-domInated

Central Complex volcanics.

This group, as a whole, exhibits quartz-serIcIte + chlorIte and

carbonate alteration assemblages, locally complexed by a little epidote,

and exhibits strictly limited sulphide mineralisation.

Of the remaIning four rocks, two represent devitrified and altered acid

glassy volcanics (sawples 427352, 427354). Sample 427355 represents an

altered basic volcanic with a pronounced kaolinitic weathering overprint

on the initial phyllosilicate-carbonate alteration assemblage. Sample

427356 represents a lithoclastic fine sandy siltstone with

similarities to QRS facies, but with finer detail obscured by partial

weathering effects.

D. Cowan, B. Sc.



Disseminated magnetite and leucoxenised opaques. Sparse corroded/
partly recrystallised phenocrystal quartz grains.

Amygdaloidal/semi-glomeroporphyritic with incipiently flow­
orientated phenocrysts. Mesostasis is weakly felsitic
("snowflake-textured") where siliceous.

Weakly flow-structured amygdaloidal lava with differentiated
intermediate rather than strictly acid characteristics (hence
quartz-trachyandesite). Reflects selective alteration of
phenocrysts, particularly the ferromagnesian (amphibole and pyroxene).

Amygdaloidal Quartz-Trachyandesite. Albitised/weakly argillised
plagioclase phenocrysts and phenocrystal clusters, subordinate
chlorite-montmorillonite-epidote-pseudomorphed ferromagnesian
phenocrysts, sporadic quartz-chlorite-epidote amygdales in a
groundmass of alkali (K-)feldspar microlaths with a felsic to
chloritic/locally siliceous mesostasis.

1.

037146

(T .S. 59586)427317

INTERPRETATION/
ClH£NT5:

ACCESSORIES:

FABRIC:

SAMPLE NO.:

CLASSIFICATION/
ClM'OSIT ION:

I
I
I
I
I
I
I
I
I
I

Magnetite and leucoxenised opaques, traces of apatite and corroded
phenocrystal quartz.

strongly porphyritic, mildly amygdaloidal. Groundmass similar to
that in 427317; relatively siliceous and slightly coarser-grained.

Compositional affinities with 427324, but with finer detail
obscured by advanced sericitic alteration. Fabric consistent with
a minor intrusive or flow core zone.

Altered "Porphyry". Frequent sericitised/albitised prismatic
feldspar laths, subordinate chloritised ferromagnesian phenocrysts,
sporadic quartz amygdales in a groundmass of quartz-mesostasised
sericitic alkali feldspar microlaths with subordinate chloritised
?amphibole.

(1.5. 59587)427324

ACCESSORIES:

FABRIC:

INTERPRETATION/
ClH£NTS:

SAMPLE NO.:

CLASSIFlCATION/
C()IPOSITION:

I
I
I
I
I
I
I
I
I
I
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Leucoxenised opaques.

Porphyritic/trend glomeroporphyritic and relatively coarsely
amygdaloidal. Strongly cognate-xenolithic/weakly flow-structured/
subtrachytic.

Amygdaloidal trachyandesitic clastic lava (tuff lava); quartz­
sericite-chlorite-veined and -amygdaloidal. Lava clasts (mean 1 mm)
are evenly sized, semi-orientated, texturally similar to the
host lava.

2.(T .5. 59588)427326

Amygdaloidal Trachyandesite. Albitised plagioclase-, relatively
minor chloritised ferromagnesian phenocrysts; sporadic quartz­
muscovite-chlorite amygdales in a groundmass of albite microlaths
with a K-feldspathic mesostasis. Sporadic quartz and crosscutting
chloritic quartz-muscovite veinlets.

SAMPLE NO.:

ACCESSORIES:

INTERPRETATION/
C£M£NTS:

CLASSIFICATION/
ClM'OSITIlJN:

fABRIC:

I
I
I
I
I
I
I
I
I
I

Weakly flow-structured lithoclastic, with featureless to
flow-structured and porphyritic clasts; similarly textured matrix.

Sparse quartz phenocrysts, conspicuous leucoxenised opaques.
Traces extensively oxidised pyrite. Minor discontinuous micro­
crystalline quartz veinlets.

"Dacitic Tuff Lava". Semi- to sericitic, partly degraded
(illitised to kaolinised/Fe-stained) white mica and very fine to
microcrystalline quartz in varying proportions. Very thinly
disseminated sericite-pseudomorphed phenocrystal feldspar.

The semi-orientated, sub- to fine millimetric-scale clasts
include minor pumiceous and vaguely vitric tuffaceous types. Much
detail obscured by devitrification, sericite-quartz alteration,
and weathering effects. Relict features consistent with a lava
breccia (tuff lava) rather than a strictly pyroclastic facies.

(LS. 595d9)427327SAMPLE NO.:

CLASSIFICATION/
ClJHPOSIT ION:

fABRIC:

ACCESSORIES:

INTERPRETATION/
C£H£NTS:

I
I
I
I
I
I
I
I
I
I
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3.

037148

(l.S. 59590)

(1.5. 59591)

4Z73ZB

Flow-structured lithic-crystal fragmental. Semi-pervasive
perlitic devitrification structures in the sericite-quartz-altered
groundmass/matrix. Locally vaguely relict microshard-textured.

"Rhyolitic Breccia. Weakly sericitic albite phenocrysts, clusters
and crystal fragments, subordinate sericite-quartz-pseudomorphed
7sanidine, minor quartz crystals in a matrix of sericite and
relatively minor fine granular to spherulitic and micro­
crystalline quartz, minor clots of chlorite.

Leucoxenised opaques, minor clots of chlorite, rare vugs of
sideritic carbonate, traces of ultra fine hematite, traces of
carbonaceous matter; rare apatite.

Finer detail obscured by perlitic (to locally microspherulitic)
devitrification and marked sericitic alteration. General features
consistent with a welded and flow-brecciated sod i-potassic
ignimbritic lithic-vitric-crystal tuff. Possibly strictly
rhyodacitic. k

4Z7330

"Trachyandesitic" Breccia. Albitic/epidote-stained plagioclase
crystals/clusters, minor silicified ferromags. in a matrix of
fine to microcrystalline quartz and sericite, with relics of
microcrystalline alkali (K-)feldspar.

Flow-structured, semi-moulded, lithoclastic. Weakly porphyritic,
semi-selectively silicified felsitic matrix.

Conspicuous oxidised/leucoxenised opaques. Minor traces of
phenocrystsl quartz. Minor clots of chlorite, traces of magnetite.

This rock lacks strictly pyroclastic features and is best
interpreted as a quartz-trachyandesitic lava breccia. Relatively
siliceous alteration in comparison with 4Z73Z8.

INTERPRETATION/
ClM£NTS:

ACCESSORIES:

FABRIC:

SAMPLE NO.:

CLASSlrICATION/
CI»4POSITION:

ACCESSORIES:

INTERPRETAT ION/
ClM£NTS:

FABRIC:

SAMPLE NO.:

CLASSlrICATION/
ClM'OSITION:

I
I
I
I
I
I
I
I
I
I
I~----------------
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Leucoxenised opaques, secondary limonitic Fe- and Mn-oxide
stainings. Minor traces of Cu-sulphide(?).

Semi-glomeroporphyritic, flow-banded, semi-pervasively per Ii tic
on a fine scale; pervasively mildly stressed, microfractured.

Primarily a subvitric felsic intermediate lava, quartz-trachyandesitic
rather than strictly acid, with affinities to 427317, 427324 and
427326. Moderately sericite-chlorite-altered, stressed, and
microfractured.

Quartz-Trachyandesite. Phenocrysts of albitised/variably sericitic
plagioclase, subordInate sericitised-chloritised ferromags.
(amphibole) and minor microphenocrystal quartz grains in a
matrix (altered groundmass) of sericitised plagioclase micro laths
with a K-feldspathic mesostasis and minor quartz.

4.

037t49
(T .5. 59592)427334

ACCESSORIES:

SAMPLE NO.:

CLASSIFICATION/
C(JI>OSITI ON :

INTERPRETATION/
CIM£NTS:

FABRIC:

I
I
I
I
I
I
I
I
I
I

Leucoxenised opaques, minor clots, films of chlorite in clasts
and matrix. Sporadic quartz veinlets. Semi-pervasive irregular
network of quartz-muscovite veinlets. Limonitic Fe-stainings.

Loose to semi-compact framework of lapilli-grade angular litho­
clasts. Featureless to vaguely relicc microshardy-textured matrix
with a semi-pervasive contorted microscale flow-banding.

"Rhyodacitic Breccia". Clasts of variably sericite/microcrystalline
quartz-altered albite- and weakly quartz-porphyritic K-feldspathic
groundmassed lava, minor clasts of relatively sericitised
microgabbro. Matrix of selectively cherty-silicified felsic
glass with sporadic feldspar crystal fragments.

Pelitic vitric ash-matrixed breccia, apparently a distal vitric
ash flow with lapilli-grade intraclasts of rhyodacitic lava and
relatively altered microgabbroic xenoliths. Reflects semi­
differential sericitic alteration of clasts, silicification of
matrix. The late quartz-muscovite vein lets are of marginal granitic
character.

(T.S. 59593)427335SAMPLE NO.:

ACCESSORIES:

FABRIC:

CLASSIFICATION/
COMPOSIT ION:

INTERPRETATION/
ClH£NTS:

I
I
I
I
I
I
I
I
I
I
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Minor chlorite. Leucoxenised opaques, rare magnetIte.

Flow-structured, weakly banded, mildly amygdaloidal, semI­
glomeroporphyritic, perlitic-devitrified.

Devitrified, sericite-quartz(-chlorite-calcitel-altered/quartz­
amygdaloidal dacitic lava. Exhibits very incIpient shearing,
stress, and microfracturing effects.

Amygdaloidal Dacite. Weakly sericite-calcite-stained albite-,
minor corroded quartz and chlorite-quartz-pseudomorphed amphibole
phenocrysts, sporadic variably chalcedonic quartz amygdales in a
pervasively sericitic!variably silicified felsic groundmass.

5.

037150

(T • 5. 59594)427338

ACCESSORIES:

INTERPRETATION!
Cl»oI£NTS:

FABRIC:

SAMPLE NO.:

CLASSIFICATION!
ClI4POSIT ION :

I
I
I
I
I
I
I
I
I
I

Poorly sorted (silty fine to medium) sandy clastic, essentially
massive (unbanded), and only incipiently bedded.

Clasts of chloritic vitric and vitric-crystal tuff, carbonaceous
shale; detrital muscovite flakes, leucoxene, rare monazite,
tourmaline and zircon. Minor traces of pyrite, rare microscopic
blebs of (dark red) sphalerite.

Clastic debris almost entirely felsic intermediate-acid volcanic­
derived and is mildly reworked or slumped tuffaceous in part.
No apparent basement-derived components (e.g. metapelite clasts),
but finer detail is obscured by chloritic alteration effects.

Volcanomict Lithic Sandstone. Framework of fine to medium sand­
sized, subangular quartz-chlorite-altered felsic intermediate
lava clasts, subordinate sericite-chlorite-stained/albitised
plagioclase grains, minor quartz and sparse K-feldspar grains.
Chloritic microcrystalline quartz matrix/cement with pervasive
microscopic cloudy clots of zoisitic epidote.

(1.5. 59595)427343

ACCESSORIES:

CLASSIFICATION!
COMPOSI TION:

SAMPLE NO.:

FABRIC:

INTERPRETATION!
Cot+£NTS:

I
I
I
I
I
I
I
I
I
I
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Sparse leucoxene- and Fe-oxide stained quartz pseudomorphs
after phenocrystal amphibole. Leucoxenised opaques.

Porphyritic/weakly flow-structured, felsitic (devitrified felsic
glass) .

Devitrified/pervasively sericite-quartz altered dacitic(?)
pitchstone. Primarily a lava, or conceivably a semi-chilled minor
intrusive, dependent on field relationships.

Altered Felsite. Aggregates of sericite and variably sericite­
stained anhedral quartz with disseminated variably sericitic
quartz pseudomorphs after feldspar phenocrysts, thinly disseminated
corroded quartz phenocrysts. Sporadic films of sericite, sem1­
pervasive network of microcrystalline quartz veinlets.

6.

037151
(T.S. 59596)427344

ACCESSORIES:

INTERPRETATION/
COK'lENTS:

FABRIC:

SAMPLE NO.:

CLASSIFICATION/
ClWOSITION:

I
I
I
I
I
I
I
I
I
I

Random angular, millimetric to centimetric clasts; corrosive/
replacive crypto- to microcrystalline quartz matrix (cement).

Leucoxenised opaques. Disseminated to conspicuous ferruginised
carbonate (?siderite) rhombs, clusters, concentrated in sericitic
zones. Minor cavities after carbonate in quartz veinlets.

Dacitic Breccia. Variably sericitic albite-, minor quartz-chlorite­
pseudomorphed ferromagnesian-, sparse corroded quartz phenocrysts
and sporadic quartz amygdales in a variously extensively
sericitised felsitic to cherty-silicified microcrystalline
groundmass. Interspersed zones of cherty quartz matrix. Sporadic
quartz veinlets.

I
I
I
I
I
I
I

SAMPLE NO.:

CLASSIFICATION/
COHPOSIT ION:

FABRIC:

ACCESSORIES:

427345 (T.S.59597)

I
I
I

INTERPRETATION/
ClM£NTS:

Poorly diagnostic in terms of mode of or1g1n, although general
features are consistent with a subproximal subaerial lithic tuff
(" lapilli tuff"). Alternately, a flow-marginal breccia. No tangible
ignimbritic features.

•
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I 037153rnq2i soil s. rep "on 07-0ec-92 16:13:02 page 1 ......

I .ast north sample s.~l. eu[ppm Pb[ppm Zn[ppm Ag[ppm Au[ppm] As[ppm 8a[ppm er(ppm Ni[ppm Ti[ppm Zr[ppm
3000 1400 319161 eso l <5 <5 25 <1.0 n. 3 360 <5 10 2850 360
3025 1400 3191ti8 eSOll <5 <5 5 <1.0 n. I 70 20 10 2610 340
3050 1400 319169 CSOll <5 <5 15 <1.0 n. 1 230 <5 10 3200 380
3075 1400 319110 CSOll <5 <5 20 d.D na 1 210 35 10 4300 210

I 3100 1400 319111 CSOll <5 10 50 <1.0 n. 4 210 20 20 5300 230
3125 1400 319112 CSOll <5 5 30 <1.0 n. 3 320 60 20 7500 260
3150 1400 319113 CSOll 5 10 35 <1.0 n. 5 320 25 20 5400 250
3115 1400 319114 CSOll <5 10 35 <1.0 n. 4 330 35 20 5450 220
3200 1400 319115 CSOIL 5 5 50 <1.0 na 8 480 15 IS 4350 180

I 3225 1400 37911ti CSOIL <5 <5 50 <1.0 n. 3 520 10 15 4250 180
3250 1400 379177 eSOll <5 15 30 <1.0 na 3 420 10 10 5000 200
3275 1400 379118 CSOIL <5 5 20 <1.0 n. 5 390 30 15 5350 220
3300 1400 379179 eSOIL <5 10 25 <1.0 n. 5 500 15 10 4900 200
3325 1400 3791BO CSOIL <5 10 25 <l.0 n. 3 410 6 15 4050 240

I 3350 1400 379181 CSOIL <5 10 30 <1.0 n. 3 520 20 15 3650 2BO
3375 1400 379182 CSOIL <5 5 25 <1.0 n. 3 390 <5 10 3250 290
3400 1400 319183 CSOIL <5 5 20 <1.0 n. 2 590 <5 10 2250 280
3425 1400 319184 CSOIL <5 10 30 cl.D na 4 510 10 10 2850 290
3450 1400 379185 eSoIL <5 <5 10 <1.0 n. 1 570 15 10 2700 300

I 3475 1400 3791B6 CSOIL 35 20 BO <1.0 na B 770 15 25 7550 250
3500 1400 3191B7 CSOIL <5 5 45 <1.0 n. 5 5tiO 25 15 2700 200
3525 1400 3791B8 CSOIL <5 5 50 <1.0 n. 3 B20 10 10 3150 2tiO
3550 1400 379189 eSOIL <5 5 25 <1.0 n. 2 ti40 25 15 3100 220
3575 1400 319190 CSOIL <5 <5 35 <1.0 n. 3 B20 7 10 3000 230

I 3tiOO 1400 379191 CSOIL <5 <5 20 c;!.o n. 1 700 <5 10 3tiOO 250
3625 1400 319192 CSOIL <5 <5 20 <1.0 n. 1 120 30 15 3300 240
3650 1400 379193 C50lL <5 <5 15 <1.0 n. I B50 <5 5 3000 290
3675 1400 319194 CSOIL <5 <5 15 <1.0 n. 2 750 1 10 3200 210
3700 1400 379195 eSOIL <5 <5 15 <1.0 n. <1 250 <5 10 3200 320

I 3725 1400 379196 CSOIL <5 <5 20 <1.0 n. 3 tiBO 10 10 2700 300
3750 1400 379191 CSOIL <5 <5 20 <.1.0 n. 3 570 <5 10 2400 210
3775 1400 31919B CSOIL <5 5 20 <:1.0 n. 3 100 6 10 2150 2tiO
3BOO 1400 379199 CSOIL <5 5 20 1.0 n. 2 B10 <5 10 2250 250
3B25 1400 379200 CSOIL <5 5 25 <1.0 n. ti 110 25 10 2400 230

I 3B50 1400 379201 CSOIl <5 <5 25 <1.0 n. 5 600 15 10 2600 230
3B75 1400 379202 CSOIL <5 5 45 <1.0 n. 13 560 15 15 2BOO 210
3900 1400 319203 CSOIL <5 <5 20 <1. 0 n. 15 640 25 10 2400 210
3925 1400 379204 eSOIL <5 <5 10 <LO no 1 620 <5 10 2350 250
3950 1400 319205 eSOIL <5 <5 15 <1.0 n. 2 750 15 10 2550 250

I 3975 1400 319206 eSOIL <5 5 10 <1.0 n. <1 630 <5 5 2350 250
4000 1400 379207 eSOIL <5 5 30 <1.0 n. 3 640 30 5 2BOO 22G
4025 1400 31920B CSOIL <5 <5 25 <1.0 n. 4 560 B 10 3100 240
4050 1400 379209 eSOIL <5 5 25 1.0 n. 6 440 15 10 4350 2BO
4075 1400 319210 eSoIL 5 <5 10 <1.0 n. 2 390 15 5 3000 300

I 4100 1400 319211 eSOll <5 <5 20 <1.0 no 5 640 <5 5 2250 260
4125 1400 379212 eSOIL <5 <5 15 <1.0 n. 3 210 120 15 2000 lBO
4150 1400 379213 eSOIL <5 <5 20 <1.0 n. 2 450 10 10 2400 260
4175 1400 379214 CSOIL <5 5 30 <1.0 n. 1 460 30 15 3200 310
4200 1400 379215 CSOIL <5 <5 15 <1.0 n. I 4BO 25 10 2450 270

I 4225 1400 319216 eSOIL <5 <5 15 <1.0 n. <1 370 15 10 2B50 270
4250 1400 379217 CSOIL <5 <5 10 <l.0 n. <I 390 <5 5 3500 310
4215 1400 31921B eSOIl <5 <5 15 <1.0 n. <1 330 15 10 2700 240
4300 1400 319219 eSOIL <5 5 15 <1.0 n. <1 lBO no 15 4500 260
4325 1400 379220 eSOIL <5 <5 15 <1.0 n. 4 320 50 10 4300 320

I 4350 1400 379221 eSOIL <5 <5 5 <1.0 n. <1 150 15 5 4550 310
4315 1400 379222 CSOIL <5 <5 10 1.0 n. 1 240 10 10 4150 2BO
4400 1400 379223 eSOIL <5 <5 10 <1.0 n. 2 190 10 5 5100 360
4425 1400 319224 eSOIL <5 <5 20 1.0 n. 2 260 25 10 6000 400
4450 1400 319225 CSOIL <5 <5 15 1.0 n. 3 2BO 40 15 5050 320

I 4475 1400 319226 eSOIL <5 5 10 <1.0 n. 1 210 40 10 5950 530
4500 1400 379227 eSOIL <5 <5 10 1.0 n. <1 260 35 10 6B50 550
4525 1400 31922B eSOIL <5 <5 10 1.0 n. <1 310 120 15 3150 420
4550 1400 319229 eSOIL <5 <5 10 1.0 n. <1 410 45 10 4900 2BO
4515 1400 379230 eSOIL <5 <5 5 1.0 n. <1 230 55 10 5500 210

I 4600 1400 319231 eSOIL <5 <5 10 1.0 n. 2 360 20 10 3650 IBO
4625 1400 319232 eSOIL <5 5 20 1.0 n. I 400 B5 20 3400 240
4650 1400 379233 e50IL <5 <5 20 <1.0 n. 1 430 B5 15 3600 2BO
4675 1400 379234 eSOIL 15 5 20 d.O n. 3 310 190 25 3450 250
4700 1400 379235 eSOIL 5 <5 20 <1.0 n. 1 IBO 250 35 4150 190

I 4125 1400 31923ti CSOIL <5 5 15 <1.0 n. 7 160 250 30 4B50 220.
4150 1400 379237 eSOIL 10 <5 30 <1.0 n. 9 270 2BO 55 4550 200
4775 1400 31923B eSOIL 10 <5 25 <1.0 n. B 110 340 50 4450 IBO
4800 1400 379239 CSOIL <5 <5 20 <1.0 n. 3 160 230 20 4800 210
4B25 1400 379240 CSOIL <5 <5 10 <1.0 n. <1 220 45 10 2400 210

I 3100 1600 430B51 CSOIL 5 15 45 <.5 <.OOB 2 490 30 n. 2B50 250
3125 1600 430B53 eSOIL <5 <5 30 <.5 <.OOB 2 390 <5 n. 2250 290
3150 ltiOO 430B55 CSOIL <5 <5 25 <.5 <.OOB 2 5BO 15 n. 2550 2BO
3115 1600 430B51 eSOIL <5 <5 25 <.5 <.OOB I 530 <5 n. 1950 210
3BOO ltiOO 430B59 eSOIL <5 5 20 <.5 <.OOB 1 560 <5 na 2950 260

I 3B25 1600 430Btil CSOIL 5 <5 20 <.5 <.008 2 500 10 n. 2100 2BO
3B50 ltiOO 430B63 CSOIL <5 <5 25 <.5 <.OOB 2 480 <5 na 2700 2BO
3B15 ltiOO 430B65 eSOIL 5 <5 20 <.5 .010 2 290 15 n. 2500 290
3900 1600 430Btil eSOIL <5 <5 20 <.5 <.OOB 1 240 <5 n. 2100 290
3925 1600 430869 eSOIL 10 <5 25 <.5 <.OOB 5 270 20 na 2BOO 300

I 3950 1600 430Bl1 eSOIL <5 <5 25 <.5 <.OOB 2 280 <5 na 2BOO 2BO
3915 1600 430B13 eSOIL <5 <5 25 <.5 <.008 2 310 30 na 2500 2tiO
4000 1600 430875 eSOIL <5 <5 25 <.5 <.008 1 620 <5 na 1400 190
4025 ltiOO 430Bll CSOIL <5 <5 15 <.5 <.008 1 180 25 na 2500 250
4050 1600 430819 eSOIL <5 <5 20 <.5 <.OOB 1 340 <5 na 3000 320

I 4015 1600 430BBI CSOIL <5 <5 25 <.5 <.008 1 430 30 n. 3300 250
4100 1600 430BB3 CSOIL 20 <5 95 <.5 <.008 10 290 210 n• 4950 200

•
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I 4125 1600 4309B5 eSOll 5 <5 30 <.5 _010 2 260 30 na 2500 2BO
4150 1600 430BB7 eSOll <5 <5 35 <.5 <.008 3 260 25 n. 3400 320
4175 1600 430BB9 eSOll <5 <5 30 <.5 .032 2 250 10 n. 2B50 320
4200 1600 430991 eSOll <5 <5 15 <.5 <.OOB 1 3BO <5 n. 2BOO 320
4225 1600 430B93 eSOll 5 <5 40 <.5 <.OOB 4 400 20 na 2200 260

I 4250 1600 430B95 eSOll 5 <5 45 <.5 <.OOB 6 350 15 na 2650 270
4215 1600 430891 CSQll <5 5 60 <.5 <.008 1 390 25 na 2600 230
4300 1600 430B99 eSOll 20 10 110 <.5 <.008 14 320 60 n. 3200 260
4325 160Q 430901 eSOll 5 <5 45 <.5 <.OOB 9 240 45 n. 3800 310
4350 1600 430903 eSOll 10 10 45 <.5 <.OOB 9 250 50 no 3850 310

I 4375 1600 430905 eSOll 20 20 130 <.5 .013 16 360 75 n. 4150 320
4400 1600 430907 eSOll 20 25 150 <.5 <.OOB 16 390 75 na 4150 320
4425 1600 4309Q9 eSOll 10 20 45 <.5 <.008 7 170 45 na 3450 340
4450 1600 430911 eSOll 10 15 40 <.5 <.008 9 3BO 55 n. 4850 330
4475 1600 430913 eSOll 10 10 40 <.5 <.OOB 4 120 30 n. 4150 280

I 4500 1600 430915 eSOll 10 10 35 <.5 <.008 6 210 35 n. 4250 2BO
4525 1600 430911 eSOll 10 15 50 <.5 <.oOB B 320 35 na 3950 270
4550 1600 430919 eSOll 10 10 75 <.5 <.008 4 510 35 n. 2900 250
4515 1600 430921 eSOll <5 <5 25 <.5 <.OOB 5 270 25 na 2200 270
4600 1600 430923 eSOll <5 <5 15 <.5 c.OOB 2 260 50 na 3250 310

I 4625 1600 430925 eSOll <5 <5 15 <.5 <.OOB 1 90 490 na 3150 260
4650 1600 430921 eSOll 15 <5 45 <.5 <.008 3 360 60 n. 5400 220
4675 1600 430929 eSOll 15 <5 40 <.5 <.008 3 330 65 na 5450 210
4700 1600 430931 eSOll 20 <5 50 <.5 <.OOB 2 6BO 15 na 5400 200
4325 IBOO 31477B eSOll 5 20 BO na na 20 1600 na na na na

I 4350 1BOO 314779 eSOll 10 20 70 na na 20 1100 na na na na
4375 IBOO 314780 eSOll 5 5 20 na na <10 700 na na na na
4400 1BOO 3147Bl eSOll 10 10 60 na na 15 900 na na n. na
4425 IBOO 3147B2 eSOll 5 15 50 na na 15 950 na na na na
4450 IBOO 3147B3 eSOll 5 15 50 na na 15 900 na na na na

I 4475 IBOO 314784 eSOll <5 5 5 na na <10 550 na na n. n.
4500 IBOO 3147B5 eSOll <5 10 30 na na 15 BOO na na na n.
4525 1800 3147B6 eSOll 10 20 25 na na 15 600 na na na na
4550 IBOO 3147B7 eSOll <5 20 15 na n. <10 400 n. n. na na
4575 1BOO 3147BB eSOll 5 15 30 na na 20 900 na na n. na

I 4600 1BOO 314789 eSOll <5 15 5 na na 15 400 na na n. na
4625 1BOO 314790 eSOll 50 30 90 na na 70 500 n. na na na
4650 1BOO 314791 eSOll <5 <5 <5 n. n. <10 IBO na n. na na
4675 1BOO 314792 eSOll <5 <5 <5 na na <10 340 n. n. n. n.
2BOO 1BOO 379106 eSOIL <5 5 15 <1.0 na 2 500 6 5 6000 320

I 2B25 1BOO 379107 eSOll <5 15 35 <:.C na 3 4BO 20 20 4150 240
2B50 1BOO 37910B e50ll 20 10 25 1.0 na 3 510 <5 10 3200 290
2B75 1BOO 379109 eSOll 5 15 30 <1.0 na 5 510 6 10 4800 190
2900 1BOO 379110 eSOll <5 15 25 <1.0 na 2 400 30 10 6000 210
2925 IBOO 379111 eSOll <5 10 25 <l.a na 1 400 <5 10 5750 200

I 2950 1800 379112 eSOll 5 10 30 <1.0 na 2 350 40 20 5250 200
2975 1BOO 379113 eSOll <5 10 20 d.O na 1 590 <5 5 6050 240
3000 1BOO 379114 eSOll <5 10 25 <1.0 na 2 3BO 9 10 5450 230
3025 1800 379115 eSOll 10 15 50 <1.0 na 2 410 20 15 5150 190
3050 1800 379116 eSOll <5 10 35 <1.0 n. 2 BBO <5 10 4000 200

I 3075 1BOO 379117 eSOll <5 <5 20 <1.0 na 2 350 <5 10 2850 290
3100 1800 379118 eSOll <5 <5 10 1.0 na 2 220 55 10 3000 310
3125 1800 379119 eSOIL <5 <5 15 <1.0 na 3 480 5 5 3200 3BO
3150 1800 379120 eSOll <5 <5 10 <1.0 na 2 260 <5 5 3150 330
3175 1800 379121 eSOll <5 <5 35 <1.0 n. 3 350 15 10 3500 320

I 3200 1800 379122 eSOll 25 <5 75 <1.0 n. 7 450 120 5 3800 280
3225 1BOO 379123 eSOll 15 <5 50 <1.0 na 4 460 65 20 3000 260
3250 1800 319124 eSOll 5 <5 45 <l.a na 4 370 40 15 3500 290
3275 1800 379125 eSOIL <5 <5 20 <1.0 na 2 470 25 10 2850 340
3300 1BOO 379126 eSOll <5 <5 20 <1.0 n. 3 670 25 5 2900 270

I 3325 1800 379127 eSOll <5 <5 25 <1.0 na 5 600 30 15 2B50 200
3350 1BOO 37912B eSOll <5 5 20 <1.0 na 4 540 15 15 3200 170
3400 IBOO 379130 eSOll 10 <5 45 <1.0 na 5 4BO 40 20 4500 200
3425 1800 379131 eSOll 10 <5 25 <1.0 na 4 310 30 15 3050 180
3450 IBOO 379132 eSOll 5 <5 50 <1.0 na 6 500 40 20 4300 190

I 3475 1800 379133 eSOll <5 <5 20 <1.0 na 4 560 5 15 2750 240
3500 IBOO 379134 eSOll <5 <5 10 <1.0 na 2 460 9 10 2900 240
3525 1800 379135 eSOll <5 <5 10 <l.0 na 1 490 <5 10 3450 220
3550 IBOO 379136 eSOll <S <5 15 <1.0 na 1 370 15 15 2850 230
3575 1800 379137 eSOll <5 <5 10 <1.0 na 2 550 10 10 2800 260

I 3600 1800 379138 eSOll <5 <5 20 <1.0 na 7 630 <5 10 2300 230 _
3625 1800 379139 eSOll <5 <5 10 <1.0 na 2 470 IS 10 2650 230
3650 IBoo 379140 eSOll <5 <5 10 d.O na 2 340 <5 10 2750 2BO
3675 1BOO 379141 eSOll <5 <S 25 <1.0 na 3 440 20 10 2550 250
3700 1800 379142 eSOll 5 <5 45 <1.0 na 50 270 10 15 1900 190

I 3725 1800 379143 eSOll <5 <5 20 1.0 na 7 3BO 9 10 2750 300
3750 1800 379144 eSOll 5 <5 30 <1.0 na 15 290 <5 10 2600 260
3775 1800 37914S eSOll <5 <5 20 <1.0 na 15 360 15 10 2750 270
3800 IBOO 379146 eSOll <5 <S 25 <1.0 n. 14 390 <5 15 4BOO 260
3B25 1800 379147 eSOll <5 5 10 <1.0 na 9 310 <5 5 2950 300

I 3850 IBOO 379148 eSOll <5 <5 15 <1.0 na 3 270 50 10 2800 280
3875 1800 379149 eSOll <5 <5 15 <1.0 n. 5 960 5 10 2600 240
3900 1800 379150 eSOll <5 <5 15 <1.0 na 1 270 35 10 3200 320
3925 1800 379151 eSOll <5 <5 20 <l.0 na 5 350 <5 10 3000 330
3950 IBOO 379152 eSOll <5 <5 15 <1.0 n. 1 260 <5 10 3450 330

I 3975 IBOO 379153 eSOll <5 <5 20 d.D na 1 350 25 10 3050 370
4000 IBOO 379154 eSOll <5 <5 10 <1.0 n. 2 280 <5 10 4450 370
4025 IBOO 379155 eSOll <5 <5 15 <1.0 na 7 160 40 10 3600 320
4050 1800 379156 eSOll <5 <5 15 <1.0 na 4 250 15 10 3400 300
4075 IBOO 379157 eSOll <5 <5 10 <1.0 na 4 360 40 15 3500 290

I 4100 IBOO 37915B eSOll <5 <5 10 <1.0 na 2 400 20 10 3500 2BO
4125 IBOO 379159 eSOll <5 <5 15 <1.0 na 5 300 30 10 2750 240

•
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I 4150 IBOO 379160 eSOlL <5 <5 10 <1.0 na 4 460 5 10 2500 230
4175 IBOO 319161 eSOIL <5 <5 20 <1.0 na 5 520 10 10 2150 200
4200 1800 319162 eSOIL <5 <5 25 <1.0 na 7 300 5 10 4400 300
4225 1800 379163 eSOIL <5 <5 20 <1.0 n, 6 220 3D 10 3450 250
4250 1800 319164 eSOIL <5 5 20 <1.0 na 22 3BO 6 15 5750 190

I 4275 1800 319165 eSOIL <5 10 50 <1.0 na 34 340 20 10 5050 290
4300 IBOO 379166 eSOIL 5 20 120 <1.0 na 51 640 110 30 5B50 350
3700 2000 430932 CSOIL 10 <5 30 <.5 <.008 4 3BO 35 na 3500 290
3750 2000 430936 eSOIL <5 <5 15 <.5 <.OOB 1 170 3BO na 2750 250
3775 2000 430938 eSCIL <5 <5 15 <.5 <.OOB 1 160 360 na 3550 2BO

I 3BOO 2000 430940 CSOIL <5 <5 20 <.5 <.OOB 1 370 390 no 3100 290
3B25 2000 430942 eSOIL <5 <5 15 <.5 <.008 2 110 15 n, 4650 270
3850 2000 430944 eSOIL <5 <5 15 <.5 <.008 1 200 540 na 3500 290
3875 2000 430946 eSOIL <5 <5 25 <.5 <.OOB <1 560 210 na 2100 250
3900 2000 430948 eSOIL <5 <5 20 <.5 <.OOB <1 270 5 na 2550 300

I 3925 2000 430950 eSOIL <5 <5 20 .5 <.OOB 1 430 240 na 2400 270
3950 2000 430952 eSOIL <5 <5 25 <.5 <.008 2 360 150 na 2900 290
3975 2000 430954 eSOIL <5 <5 25 <.5 <.008 1 270 2BO na 2400 270
4000 2000 430956 eSOIL <5 <5 30 <.5 <.008 3 420 300 n, 1950 260
4025 2000 43095B eSOIL <5 <5 20 <.5 <.008 1 5BO 260 na 3900 340

I 4050 2000 430960 eSOIL <5 <5 20 <.5 <.OOB 1 620 B80 na 3300 360
4075 2000 430962 eSOIL <5 <5 20 <.5 <.OOB 2 690 1150 na 3300 340
4100 2000 430964 eSOIL <5 5 35 <.5 <.OOB 3 720 1250 na 3250 340
4125 2000 430966 eSOIL <5 <5 25 <.5 <.008 2 660 1150 na 3BOO 310
4150 2000 43096B eSOIL <5 <5 30 <.5 <.008 3 570 1200 na 4000 350

I 4175 2000 430970 eSOIL 5 <5 40 <.5 <.OOB 8 520 1300 na 4700 360
4200 2000 430972 eSOIL 5 10 30 <.5 <.008 7 340 230 na 3900 250
4225 2000 430974 eSOIL <5 125 30 <.5 <.OOB 8 260 550 na 4200 220
4250 2000 430976 eSOIL 10 5 35 <.5 <.008 9 460 850 na 5650 410
4275 2000 430978 eSOIL <5 <5 30 <.5 <.OOB 7 680 540 na 5200 380

I 4300 2000 4309BO eSOIL <5 <5 20 <.5 <.OOB 6 430 45 na 4200 260
4325 2000 430982 eSOIL <5 <5 15 <.5 <.008 1 310 20 na 4350 210
4350 2000 430984 eSOIL <5 <5 15 <.5 <.OOB 2 190 30 na 3600 200
4315 2000 430986 eSOIL <5 <5 20 <.5 <.OOB 11 360 25 na 2650 170
4400 2000 430988 eSOIL 15 <5 20 <.5 <.OOB 6 230 35 na 3400 200

I 4425 2000 430990 eSOIL 20 10 65 <.5 <.OOB 9 590 50 na 3400 220
4475 2000 430994 eSOIL 5 <5 30 <.5 <:.008 10 310 40 na 3050 180
4500 2000 430996 e50IL 25 10 165 <.5 <.OOB 15 430 95 na 4350 260
4525 2000 430998 eSOIL 5 <5 20 <.5 <.OOB 4 280 130 no 4200 270
4550 2000 431000 eSOIL <5 <5 20 <.5 <.008 8 330 210 na 3500 220

I 4575 2000 515002 eSOIL <5 <5 35 <.5 <.008 6 340 200 no 3500 230
2600 2200 378997 eSOIL <5 10 30 <1.0 no 5 690 10 10 3350 260
2625 2200 378998 eSOIL <5 10 45 <:1.0 na 4 590 <5 10 2800 300
2650 2200 378999 eSO!L <5 5 10 d.O no 3 160 15 5 3000 310
2615 2200 379000 eSOIL <5 5 20 <LO na 4 410 <5 5 2350 290

I 2100 2200 379001 eSOIL <5 5 10 <1.0 no 4 390 10 5 3350 310
2725 2200 379002 eSOIL <5 <5 30 <LO na 5 590 <5 10 3100 330
2150 2200 379003 eSOIL <5 5 20 <1.0 na 5 440 3D 10 3150 260
2775 2200 379004 eSOIL <5 5 10 <1.0 na 3 260 20 5 4850 340
2800 2200 379005 eSOIL <5 10 20 cl.O no 4 490 <5 <5 3350 310

I 2825 2200 379006 eSOIL <5 10 35 <1.0 no 1 270 15 10 5700 210
2850 2200 379007 eSOIL 15 10 75 <1.0 na 7 210 <5 15 8700 210
2B15 2200 37900B eSOIL <5 10 35 <1.0 na 6 390 <5 10 4350 330
2900 2200 379009 eSOIL <5 10 65 <1.0 no 15 630 6 10 4500 170
2925 2200 379010 eSOIL <5 10 50 <1.0 na 4 690 25 15 4BOO 200

I 2950 2200 319011 eSOIL <5 10 25 <1.0 na 4 590 7 10 5300 220
2975 2200 379012 eSOIL <5 10 40 <1.0 na 6 330 10 15 4450 210
3000 2200 319013 eSOIL <5 5 35 1.0 na 5 400 25 10 4100 200
3025 2200 319014 eSOIL <5 10 30 <l.0 na 5 320 5 10 3400 250
3050 2200 379015 eSOIL <5 5 30 <1.0 na 4 690 15 5 2BOO 320

I 3075 2200 319016 eSOIL <5 10 20 <1.0 no 4 390 <5 10 2550 300
3100 2200 319011 eSOIL <5 5 25 <1.0 na 5 350 10 5 2900 300
3125 2200 31901B eSOIL 15 15 45 <1.0 na 5 B50 230 20 3450 190
3150 2200 379019 eSOIL <5 10 30 <1.0 na 7 660 25 10 2700 IBO

I
3175 2200 319020 eSOIL 5 <5 35 d.O na 1 750 <5 <5 2700 220
3200 2200 379021 eSOIL <5 10 25 <1.0 na 4 930 15 10 2150 240
3225 2200 319022 eSOIL <5 10 20 d.O na 5 100 9 5 3150 250
3250 2200 319023 eSOIL <5 5 15 <.1.0 na 5 620 15 5 3BOO 270
3215 2200 379024 eSOIL <5 5 20 <1.0 na 4 5BO 15 10 2B50 230

I
3300 2200 379025 eSOIL <5 5 10 <1.0 na 4 BO <5 <5 3700 310
3325 2200 379026 eSOIL <5 10 10 <1.0 na 4 550 <5 <5 2950 320.
3350 2200 379027 eSOIL <5 10 15 <1.0 na 4 440 55 5 2400 320
3375 2200 37902B e50IL <5 5 35 d.O na 6 960 <5 5 2950 310
3400 2200 319029 eSOIL <5 5 50 <1.0 na 9 700 20 10 3250 2BO
3425 2200 379030 eSOIL <5 10 40 <1.0 na 6 530 7 5 3650 2BO

I 3450 2200 379031 eSOIL 15 . 10 50 <1.0 na 12 520 20 15 3700 220
3475 2200 379032 eSOIL 5 15 25 <1.0 na 9 360 10 15 3100 250
3500 2200 379033 eSOIL <5 5 10 <1.0 n, 6 730 35 5 3550 250
3525 2200 379034 eSOIL <5 10 15 <1.0 na 1 610 6 5 3300 240
3550 2200 379035 eSOIL <5 5 15 <1.0 na 5 460 30 <5 3350 340

I 3575 2200 319036 e50IL <5 15 10 <1.0 na 5 700 <5 5 2100 220
3600 2200 379037 eSOIL 10 20 35 <1.0 na 7 510 7 15 1600 190
3625 2200 379038 eSCIL <5 10 20 <1.0 na 1 540 20 10 2350 240
3650 2200 379039 eSOIL <5 15 20 <1.0 na 3 5BO 6 10 2300 240

I
3675 2200 379040 eSOIL <5 10 20 d.O na 2 480 15 10 2250 250
3100 2200 379041 eSOIL <5 5 10 <1.0 na 2 400 <5 5 2900 2BO
3725 2200 379042 eSOIL <5 10 15 <1.0 na 2 770 <5 10 2900 240
3750 2200 379043 eSOIL <5 10 10 <1.0. na 2 B20 25 10 2750 220
3775 2200 379044 eSOIL <5 5 15 <1.0 na 3 BOO <5 10 2450 250

I
3BOO 2200 319045 eSOIL <5 5 10 <1.0 na 1 5BO <5 10 2BOO 240
3B25 2200 379046 eSOIL <5 <5 20 <1.0 na 1 370 25 10 3000 210
3B50 2200 379047 eSOIL <5 5 15 <1.0 na 2 320 <5 10 35S0 210

•
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I 3875 2200 379048 eSOIL <5 5 20 <1.0 na 1 410 <5 10 3350 290
3900 2200 379049 eSOIL <5 5 20 <1.0 na 1 420 25 10 3500 290
3925 2200 379050 eSOIL <5 <5 10 d.O na 1 390 <5 10 4550 300
3950 2200 379051 eSOIL <5 5 15 <1.0 na 1 340 <5 10 3500 280
3975 2200 379052 eSOIL <5 10 3D <1.0 na 1 580 30 15 2400 280

I 4000 2200 379053 eSOIL <5 <5 35 <1.0 na 1 410 <5 10 3050 300
4025 2200 379054 eSOIL <5 <5 30 <1.0 na 1 350 <5 5 1950 240
4050 2200 379055 eSOIL <5 5 15 <1.0 na 1 550 10 5 3400 290
4075 2200 319056 eSOIL <5 <5 15 <1.0 na 1 710 <5 5 3550 310
4100 2200 319057 eSOIL <5 5 15 <1.0 na 1 510 <5 5 3450 320

I 4125 2200 319058 eSOIL 5 <5 55 <1.0 na 3 440 25 20 5350 200
4150 2200 319059 eSOIL <5 <5 20 <1.0 na I 440 <5 10 3200 290
4115 2200 379050 eS01L <5 5 15 1.0 na 1 290 5 5 3200 240
4200 2200 379051 eSOIL <5 5 15 <1.0 na 2 230 25 10 4400 240
4225 2200 379052 eSOIL <5 3D 20 <1.0 n. 9 310 B 5 3B50 210

I 4250 2200 379053 eSOIL <5 10 25 <1.0 na 23 240 10 10 4550 210
4275 2200 379054 eSOIL 10 20 75 <1.0 na 11 550 100 25 5750 400
4300 2200 379065 eSOIL <5 20 20 d.O na 8 300 20 5 3950 190
4325 2200 379066 eSOIL 15 60 155 <:1.0 n. 21 350 35 30 3700 300
4350 2200 319061 eSOIL 15 45 50 <:1.0 na 20 460 60 20 3150 290

I 4315 2200 37906B eSOIL 10 15 30 1.0 n. 11 660 75 30 3400 240
4400 2200 379069 eSOIL 5 10 20 1.0 na 4 500 B5 20 3350 230
4425 2200 379070 eSOIL <5 15 20 1.0 n. 12 3BO 210 30 3250 210
4450 2200 379071 eSOIL <5 10 20 1.0 na 9 370 210 30 3500 220
4475 2200 379072 esoIL 10 10 25 1.0 n. 7 340 180 25 3350 240

I 4500 2200 379073 eSOIL 10 15 35 1.0 n. 7 420 190 40 3500 200
4200 2400 515013 eSOIL 5 35 105 <.5 <.008 5 710 40 na 3500 250
4225 2400 515015 eSOIL <5 B5 35 <.5 <.008 5 540 15 na 5150 250
4275 2400 515019 eSOIL <5 <5 25 <.5 <.OOB 3 400 100 na 3200 250
4300 2400 515021 eSOIL <5 <5 25 <.5 <.ooe 4 390 150 no 3050 230

I 4325 2400 515023 eSOIL <5 <5 25 <.5 <.OOB 5 340 130 na 3100 240
4350 2400 515025 eSOIL <5 <5 30 <.5 <.008 4 340 140 na 2B50 220
4375 2400 515027 eSOIL <5 <5 20 <.5 <.008 4 400 130 na 3600 300
4400 2400 515029 eSOIL <5 <5 20 <.5 <.008 3 290 190 n. 3600 230
4425 2400 515031 eSOIL 5 <5 30 <.5 <.008 6 4BO 130 na 2B50 240

I 2450 2600 37BBB2 eSOIL 10 <5 15 <1.0 na 5 610 15 15 2700 350
2475 2600 37BBB3 eSOIL 5 <5 15 <LO na 6 4BO 50 15 2750 350
2500 2600 37BBB4 eSOIL 5 <5 15 <1.0 na 7 3BO 20 15 3550 400
2525 2500 37BBB5 e50l L 5 10 15 <1.0 n. 5 350 25 20 3550 390
2550 2600 37BBB6 eSOIL 10 <5 20 <1.0 na 5 190 55 20 4550 490

I 2575 2600 37BBB7 eSOIL 10 5 40 <1.0 na 5 BBO <5 10 2700 370
2600 2600 37BBBB eSOIL 15 20 75 1.0 na 13 450 10 15 2400 350
2625 2600 37BBB9 eSOIL 10 15 130 1.0 na 9 470 15 15 3000 350
2650 2500 37BB90 eSOIL 10 15 50 <1.0 na 9 430 10 10 3600 430
2675 2600 37BB91 eSOIL 10 <5 35 1.0 na 11 490 25 15 3100 420

I 2B25 2500 378B91 eSOIL 10 5 20 <:1.0 na 5 340 10 15 2B50 360
2850 2600 379898 eSOIL 10 10 55 1.0 na 7 450 <5 10 2450 360
2875 2600 37BB99 eSOIL 10 <5 65 1.0 na B 390 55 15 2150 2BO
2900 2600 379900 ,SOIL 10 15 30 1.0 na 7 690 20 20 1750 270
2925 2600 37B901 ,SOIL 10 <5 25 1.0 na B 550 10 10 3750 340

I 2950 2600 37B902 ,SOIL 25 5 45 1.0 na B 960 25 15 2500 250
2975 2600 37B903 eSOIL 10 25 20 <1.0 n. 6 290 15 10 4850 270
3000 2600 37B904 ,SOIL 10 <5 45 1.0 na 5 5BO <5 10 2300 240
3025 2600 378905 eSOIL 10 10 40 <1.0 na 5 5BO <5 10 2900 240
3050 2600 37B906 ,SOIL 10 <5 10 <1.0 n. 6 310 35 15 2450 260

I 3075 2500 37B907 ,SOIL 5 <5 10 1.0 n. 5 220 15 10 2350 220
3100 2600 37B90B eSOIL 5 <5 20 <1.0 na 4 3BO 35 15 2250 250
3125 2600 37B909 eSOIL 10 5 20 1.0 n. B 620 15 15 2700 250
3150 2500 37B910 eSOIL 10 <5 45 <1.0 na 9 590 15 15 2300 270
3175 2600 31B911 ,SOIL 10 30 15 d.O n. 9 BOD 40 IS 2100 240

I 3200 2600 37B912 eSOIL 5 <5 15 <1.0 n. 5 640 <5 10 2500 250
3225 2600 378913 eSOIL 5 <5 15 d.O n. 7 440 15 15 3100 260
3250 2600 37B914 ,SOIL 5 15 15 <1.0 n. 7 420 55 20 2750 240
3275 2500 37B915 eSOIl 5 <5 15 d.O na 4 390 20 15 3000 270
3300 2600 378916 ,SOIL 5 10 10 1.0 n. 3 300 10 15 2200 280

I 3350 2600 37B918 ,SOIL 5 <5 15 <1.0 n. 5 430 15 15 2300 280
3375 2600 378919 eSOll 5 20 20 <1.0 n. 13 410 9 15 2B50 340
3400 2500 37B920 ,SOIL 5 <5 30 <1.0 n. 5 490 25 15 2450 340
3425 2600 378921 ,SOIL 5 <5 40 <1.0 n. 7 490 5 15 3500 340
3450 2600 379922 ,SOIL 5 10 25 <1.0 n. 7 2BO B 15 2550 330

I 3475 2600 37B923 eSOll 5 5 25 1.0 n. 7 390 15 15 2650 350
3500 2600 379924 eSOIL 5 <5 20 1.0 na 7 450 10 10 2750 350 •
3525 2600 37B925 eSOIl 10 <5 15 <1.0 n. 2 340 20 45 2500 330
3550 2600 378926 ,SOIL 5 <5 30 <1.0 n. 5 570 20 15 2050 300
3575 2600 319927 eSOIL 5 <5 25 <1.0 na 2 610 15 10 2150 260

I 3600 2600 37892B ,SOIL 5 <5 40 1.0 n. 6 910 10 15 1800 220
3625 2600 37B929 eSOIl 5 10 35 <1.0 na 8 120 25 15 2100 260
3650 2600 378930 eSOIL 5 15 30 <1.0 na 6 580 B 25 2050 290
3675 2600 37B931 ,SOIL 5 10 25 <1.0 n. 7 600 20 25 2300 310
3700 2600 318932 eSOIl 5 <5 25 1.0 n. 6 450 <5 15 2500 300

I 3725 2600 378933 ,SOIL 5 <5 10 d.D n. 3 410 10 10 3350 390
3750 2600 37B934 eSOIl 10 5 20 <1.0 na 8 430 100 20 2900 330
3715 2600 318935 eSOIL 5 10 15 <1.0 na 2 3BO 20 30 3100 340
3800 2600 378936 ,SOIL 10 5 25 1.0 n. 2 460 55 30 2750 330
3925 2600 378937 eSOIL 10 20 40 <1.0 na 5 300 230 35 2600 240

I 3B15 2600 379939 eSOIL 5 <5 10 d.O na 2 150 35 15 3100 350
3900 2600 378940 eSOIL 5 <5 10 d.O n. 2 250 35 15 3400 330
3925 2600 379941 eSOIL 5 <5 15 <1.0 na 2 250 45 20 2700 270
3950 2600 318942 eSOIL 5 5 20 d.O na 1 350 50 25 3000 290
3915 2600 378943 eSOIL 5 <5 15 <1.0 n. 2 460 25 15 2900 300

I 4000 2600 378944 eSOll 5 <5 25 d.O na 3 400 30 15 3200 370
4025 2600 37B945 eSOIL 5 <5 20 <1.0 n• 2 450 45 15 2550 310

•
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I 4050 2500 378945 eSOIl 5 <5 40 <1.0 na 9 570 5 15 2250 250
4075 2500 378947 eSOIl 10 15 30 <1.0 na 2 510 75 25 2300 260
4100 2600 378948 eSOll 5 <5 20 <1.0 na 1 540 5 15 2300 290
4125 2600 378949 eSOll 5 <5 25 <1.0 na 2 570 7 15 2350 310
4150 2600 378950 eS01l 5 <5 25 <1.0 na <1 340 20 10 2200 250

I 4175 2600 378951 eSOll 5 <5 20 <1.0 na 2 450 <5 20 2000 252
4200 2500 378952 eSOIl 10 <5 50 1.0 na 10 340 10 20 4250 300
4225 2600 378953 eSOIl 10 <5 40 <1.0 na 18 &10 50 25 5050 400
4250 2500 378954 eSOll 10 10 35 <1.0 na 7 830 30 25 2950 290
4275 2500 378955 CSOIl 10 <5 15 1.0 na 5 250 85 25 2850 280

I 4300 2600 378956 eSOIl 10 <5 20 <1.0 na 6 280 55 30 2400 290
4325 2600 378957 eSOll 10 <5 15 <1.0 na 10 310 140 25 2750 280
4350 2600 378958 eSOIl 10 <5 20 1.0 na 11 310 170 35 2750 260
3900 2800 314516 eSOIl <5 <5 10 na na <10 800 28 10 3400 200
3925 2800 314517 eSOll <5 <5 <5 na na <10 850 na na na na

I 3950 2800 314518 eSOll <5 <5 10 n. na <10 800 na na na na
3975 2800 314519 eSOll <5 <5 15 na na <10 380 na na na na
4000 2800 314520 eSOll <5 80 180 na na 15 2BO na na na na
4025 2800 314521 eSOIl <5 20 60 na na 10 120 na na na na
4050 2800 314522 eSOll 10 15 70 n. na <10 550 na na na na

I 4075 2800 314523 CSOIl <5 <5 30 na na <10 360 na na na na
4100 2800 314524 eSOll <5 40 80 na na 10 440 na na na na
4125 2800 314525 eSOIl <5 15 10 na na <10 360 na na na na
4150 2800 314526 eSOll <5 35 45 na n. 10 460 n' na na n.
4175 2800 314527 eSOIl <5 <5 35 n. na <10 260 na na na na

I 4200 2800 314528 eSOll <5 <5 45 na n. <10 650 n. n. n. n.
4225 2800 314529 eSOIl <5 20 60 n. na 30 550 na na na n.
4250 2800 314530 eSOIl <5 <5 30 n. na <10 650 na n. na n.
2600 2900 379620 eSOIl <5 <5 30 <1.0 .000 <1 830 <5 10 3150 220
2625 2900 379621 eSOIl 5 <5 35 d.O .000 I BID 35 15 3000 220

I 2650 2900 379622 eSOIl 15 <5 50 <1.0 .000 I 500 25 10 2600 270
2675 2900 379623 eSOIL 15 <5 40 <1.0 .000 <I 410 <5 10 2500 310
2700 2900 379624 eSOIl <5 <5 25 <1.0 .000 <I 420 15 5 3400 350
2750 2900 379628 eSOIl 10 <5 20 <1.0 .000 <1 200 40 10 2BOO 300
2763 2900 379629 eSOIL <5 <5 40 <1.0 .000 2 420 20 10 2700 290

I 2838 2900 379635 eSOIL 5 <5 60 <1.0 .000 <1 570 5 10 1800 300
2850 2900 379636 eSOIl 5 <5 20 cloD .000 1 210 <5 5 3000 310
2863 2900 379637 eSOIL <5 <5 25 <:.0 .000 <1 620 5 5 2750 300
2875 2900 379638 eSOIL 5 <5 60 <1.0 .000 3 870 5 10 3450 220
2888 2900 379639 eSOIL 5 <5 60 <LO .000 1 560 10 10 2300 280

I 2900 2900 379640 eSOIL 5 <5 25 1.0 .000 1 620 10 10 2650 310
2913 2900 379641 eSOIL 5 <5 30 <1.0 .000 2 470 5 15 3200 310
2925 2900 379642 eSOIL 5 <5 25 <1.0 .000 3 460 20 10 3300 300
2938 2900 379643 eSOIL 10 <5 20 1.0 .000 6 610 15 10 3400 290
2950 2900 379644 eSOIL 5 <5 25 <l.0 .000 4 430 10 10 3850 310

I 2963 2900 379645 eSOIL 10 <5 50 d.O .000 5 390 20 15 3750 200
2975 2900 379646 eSOIL 5 <5 45 <1.0 .000 11 660 15 15 3500 260
29BB 2900 379647 eSOIL 20 <5 25 <1.0 .000 2 690 15 15 3650 290
3025 2900 379649 eSOIl 5 <5 30 <1.0 .000 2 980 15 5 2200 250
3050 2900 379650 eSOIL <5 <5 25 1.0 .000 1 630 <5 10 2400 270

I 3075 2900 379651 eSOIl <5 <5 40 1.0 .000 <1 570 15 5 2700 290
3100 2900 379652 eSOIL <5 <5 20 <1.0 .000 <1 630 35 10 2900 290
2600 2950 379587 eSOIL 5 20 75 <1.0 .000 4 790 55 20 2850 220
2625 2950 379588 eSOIL <5 20 50 <1.0 .000 1 910 20 15 2700 no
2650 2950 379589 eSOIL 5 5 40 <:1.0 .000 2 880 30 15 3050 230

I 2675 2950 379590 eSOIL <5 10 50 <1.0 .000 3 530 15 10 2800 290
2700 2950 379591 eSOIl <5 5 30 <1.0 .000 2 280 3D 10 3000 300
2713 2950 379592 eSOIL <5 <5 25 <1.0 .000 1 440 10 15 3100 320
2725 2950 379593 eSOll <5 10 20 <1.0 .000 <1 470 <5 5 3100 310
2738 2950 379594 eSOIl <5 <5 35 <1.0 .000 2 260 15 10 2650 330

I 2750 2950 379595 eSOIL <5 5 10 <1.0 .000 2 90 110 15 1800 190
2763 2950 379596 eSOIL <5 <5 35 <1.0 .000 2 300 7 10 2900 350
2775 2950 379597 eSOIL <5 5 30 <1.0 .000 3 200 30 5 2950 350
2788 2950 379598 eSOIL <5 <5 55 <1.0 .000 2 330 15 10 2350 330
2800 2950 379599 eSOIL <5 5 25 <.1.0 .000 2 580 35 10 2700 310

I 2813 2950 379600 eSOIL <5 5 55 <1.0 .000 5 600 15 5 2650 340
2850 2950 379603 eSOIl 5 5 140 <1.0 .000 4 300 9 10 2450 350
2B63 2950 379604 eSOIL 5 5 105 <1.0 .000 5 370 15 10 2750 300
2875 2950 379605 eSOIL 5 <5 35 <1.0 .000 1 310 20 10 3150 360
28B8 2950 379606 eSOIL 5 <5 25 <.LO .000 1 790 10 10 2900 320

I 2900 2950 379607 eSOIL 5 <5 25 <1.0 .000 1 580 10 10 2650 320 _
2913 2950 379608 eSOIL 10 <5 30 <1.0 .000 1 370 20 10 2700 310
2925 2950 379609 eSOIl 10 <5 35 <1.0 .000 I 540 10 15 3100 350
2938 2950 379610 eSOIL 10 <5 30 <1.0 .000 I 600 10 15 2950 330
2950 2950 379611 eSOIL 5 5 25 <1.0 .000 1 510 <5 10 3750 340

I 2963 2950 379612 e50Il 10 <5 60 <1.0 .000 12 630 9 15 3BOO 210
2975 2950 379613 eSOIl 10 <5 40 <1.0 .000 3 570 10 15 3B50 220
298B 2950 379614 eSOIl 5 <5 20 <1.0 .000 <I 380 <5 10 3900 370
3000 2950 379615 eSOIL 5 <5 10 <1.0 .000 <1 530 55 10 3800 340
3025 2950 379616 eSOll 5 <5 25 <1.0 .000 <1 760 <5 10 1750 230

I 3050 2950 379617 eSOIl 10 <5 25 <1.0 .000 <1 640 35 10 2650 250
3075 2950 379618 eSOll 10 <5 35 d.D .000 <1 750 9 10 2700 310
3100 2950 379619 eSOIl 5 <5 35 <1.0 .000 <1 670 20 10 2450 270
2275 3000 378774 eSOIl 5 <5 15 <1.0 na 3 460 30 10 4100 220
2300 3000 378775 eSOll 5 15 35 <1.0 na 3 440 25 10 3950 250

I 2325 3000 378776 eSOIl 10 5 40 <1.0 na 5 610 20 15 3100 240
2350 3000 378777 eSOIl 5 <5 25 <l.O na 6 750 30 15 3500 280
2375 3000 378778 CSOIl 5 5 30 <1.0 na 3 750 15 10 3500 260
2400 3000 378779 eSOIl 5 <5 20 <1.0 na 2 770 35 10 3400 260
2425 3000 378780 eSOIl 5 <5 20 <1.0 na 1 570 8 10 3800 270

I 2450 3000 378781 CSOIl 5 <5 40 <1.0 na 2 380 25 20 2900 270
2475 3000 378782 eSOIl 5 <5 25 <1.0 n. 6 650 15 10 3750 290

I
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I 2500 3000 378783 eSOlL 5 10 25 <1.0 n. 1 920 15 10 3300 280
2525 3000 378784 eSOIL 5 <5 20 <1.0 n. 3 1000 25 10 3100 280
2550 3000 3787BS eSOIL 5 5 30 <1.0 n. 2 860 15 15 3400 290
2575 3000 378786 eSOIL 5 <5 40 cl.O na 3 800 5 10 3600 350
2600 3000 378787 eSOIL 5 10 15 c1.0 n. 3 690 30 10 3250 300

I 2625 3000 378788 CSOIL 5 <5 95 <1.0 na 8 840 10 15 3150 270
2650 3000 378789 eSOIL 5 <5 90 1.0 na 6 910 25 15 2850 240
2675 3000 378790 CSOIL 5 <5 35 <1.0 na 2 630 6 10 3650 310
2700 3000 378791 eSOIL 10 <5 50 1.0 na 2 670 7 10 3500 270
2713 3000 379567 eSOIL <5 15 40 <1.0 .000 3 600 35 10 4200 240

I 2725 3000 378792 eSOIL 15 5 55 1.0 na 2 460 30 15 3300 250
2738 3000 379568 eSOIL <5 10 65 c1.0 .000 2 550 <5 10 3250 260
2750 3000 378793 eSOlL 10 <5 65 <1.0 na 2 790 10 15 3000 260
2763 3000 379569 eSOIL <5 15 35 <1.0 .000 2 920 25 10 3350 250
2775 3000 378794 eSOIL 10 5 65 <1.0 na 1 540 30 15 3050 270

I 2788 3000 379570 eSOIL 5 <5 60 <1.0 .000 8 410 5 10 3050 280
2800 3000 378795 eSOIL 10 <5 55 <1.0 n. 7 270 <5 10 2850 390
2813 3000 379571 eSOIL <5 20 3D <1.0 .000 4 740 290 5 2500 280
2825 3000 378796 eSOIL 10 <5 85 <1.0 na 12 450 20 20 2850 340
2838 3000 379572 eSOIL 10 15 110 d.O .000 16 490 90 10 2900 290

I 2900 3000 378799 eSOIL 5 <5 40 <1.0 n. 2 460 20 15 2500 370
2913 3000 379575 eSOIL <5 5 40 cl.D .000 3 350 20 10 3100 360
2925 3000 378800 eSOIL 5 <5 35 <1.0 n. <1 780 <5 10 2400 390
2938 3000 379576 eSOIL <5 <5 15 <1.0 .000 <1 S30 3D 10 2800 350
2950 3000 378801 eSOIL 5 <5 3D 1.0 n. <1 630 <5 15 2900 390

I 2963 3000 379577 eSOIL <5 <5 15 <1.0 .000 <1 380 25 10 3450 380
2975 3000 378802 CSOIL 5 <5 3D 1.0 n. <1 350 35 20 3100 410
2988 3000 379578 eSOIL <5 5 25 <:1.0 • DOD 5 390 15 10 2650 330
3000 3000 378B03 eSOIL 5 <5 25 1.0 n. 1 670 10 15 2B50 370
3025 3000 3788D4 eS01L 5 <5 40 <:1.0 n. 1 570 9 15 2200 310

I 3050 3000 378B05 eSOIL 5 <5 40 <1.0 n. 1 B30 25 15 2450 290
3075 3000 378806 eSOIL 5 <5 25 <1.0 n. 3 670 7 15 2350 2BO
3100 3000 378807 CSOIL 5 <5 3D <1.0 n. 4 650 25 15 3000 320
3125 3000 378808 eSOIL 5 <5 40 <1.0 n. 5 660 10 15 2700 290
3150 3000 376809 eSOIL 5 <5 40 <1.0 n. 3 750 45 15 2600 270

I 3175 3000 378610 eSOIL 5 <5 20 <LO n. 1 720 <5 15 3100 330
3200 3000 378811 eSOIL 5 <5 20 <:1.0 n. 2 450 <5 10 3000 390
3225 3000 378812 eSOIL 5 10 35 1.0 n. 1 440 3D 15 2550 370
3250 3000 378813 eS01L 5 <5 60 <I.e n. 6 380 <5 10 2350 380
3275 3000 378614 eSOll 10 <5 30 <~.[) n. 3 420 6 15 2800 390

I 3300 3000 37BB15 eSOIL 5 10 30 <1.0 n. 5 460 25 15 3000 410
3325 3000 378616 eSOIL 10 <5 45 <1.0 n. 4 510 5 15 3100 390
3350 3000 378617 eSOIL 10 15 35 1.0 n. <1 1500 6 15 2500 380
3375 3000 378818 eSOIL 10 20 3D 1.0 n. 1 410 30 15 3000 390
3400 3000 378819 eSOIl 5 20 25 1.0 n. 3 600 <5 15 3400 440

I 3425 3000 37B820 eSOll 5 25 25 1.0 n. 1 330 7 15 2850 390
3450 3000 378821 eSOll 5 20 25 1.0 n. 2 300 25 15 2750 360
3475 3000 378822 eSOIL 5 15 3D 1.0 n. 3 450 <5 10 2600 370
3500 3000 378823 eSOll 5 15 25 <1.0 n. <1 680 5 10 2200 270
3525 3000 378824 eSOIL 5 15 35 <1.0 n. 4 500 3D 15 3050 370

I 3550 3000 378825 eSOll <5 20 3D <1.0 n. 3 440 5 15 2950 380
3575 3000 378826 eSOll <5 20 25 1.0 n. 3 480 8 10 2400 330
3600 3000 37BB27 eSOll <5 15 20 1.0 n. <I 450 25 15 2400 320
3625 3000 378828 eSOIL <5 <5 20 1.0 n. 1 510 5 10 2550 300
3650 3000 378829 eSOIL <5 15 25 1.0 n. 7 320 5 10 2450 360

I 3675 3000 378830 eSOIL <5 30 30 1.0 n. 5 290 40 20 2950 390
3700 3000 378831 eSOIL <5 15 3D <1.0 n. <1 290 <5 15 2900 390
3125 3000 378832 eSOll <5 <5 35 <1.0 n. 3 280 30 20 2800 360
3750 3000 378833 eSOIL <5 20 20 1.0 n. <1 220 <5 15 2750 370
3775 3000 378834 eSOIL <5 10 20 1.0 n. 3 460 5 10 2900 340

I 3600 3000 378835 eSOIL <5 15 15 d.O n. <1 370 25 15 2850 340
3825 3000 378836 eSOIL 5 25 20 <1.0 n. 2 490 <5 15 2550 330
3850 3000 378837 eSOIL 5 20 20 1.0 n. 1 370 9 15 2600 330
3675 3000 378838 eSOIL 10 <5 40 <1.0 n. <I 340 20 20 2400 230
3900 3000 378839 CSOIL 5 5 20 1.0 n. <1 400 7 20 2450 280

I 3925 3000 378840 CSOIL 5 25 30 1.0 n. 4 440 9 15 2950 300
3950 3000 378841 CSOIL 10 55 85 1.0 n. 8 340 260 45 4200 260
3975 3000 378842 CSOIL 10 20 50 1.0 n. <1 420 70 35 4050 350
4000 3000 378843 C50lL 10 25 45 1.0 na 8 780 35 35 4700 370
4025 3000 378844 eSOIL 10 30 35 cl.O na 2 300 75 45 3750 240

I 4OS0 3000 378845 CSOIL 5 15 25 1.0 na 7 290 100 35 3100 310.
4075 3000 378846 eSOIL 5 <5 2S <1.0 n. 6 240 240 45 3600 250
4100 3000 378847 CSOIL 5 5 20 <1.0 na 4 310 260 35 3750 240
4125 3000 37B848 CSOIL <5 15 20 <1.0 na 2 250 180 25 3700 250
4150 3000 378849 CSOIL <5 20 20 <1.0 na 1 230 160 25 3750 340

I 4175 3000 378850 CSOIL <5 15 20 <1.0 na <1 240 120 20 3150 310
2600 3050 379534 CSOIL 5 5 100 <1.0 .000 1 930 15 15 3050 220
2625 3050 379535 CSOIL <5 5 3D <1.0 .000 1 280 20 10 3350 240
2650 3050 379536 CSOIL <5 10 55 <1.0 .000 1 660 10 10 3250 240
2675 3050 379537 CSOIL <5 5 40 <1.0 .000 2 870 <5 10 3400 260

I 2700 3050 379536 CSOIL <5 5 15 <l.0 .000 <1 700 40 10 3900 270
2713 3050 379539 CSOIL <5 5 35 <1.0 .000 2 980 7 10 3400 240
2125 3050 379540 CSOIL <5 5 10 <1.0 .000 <1 590 <5 5 4000 240
2738 3050 379541 CSOIL <5 <5 35 <1.0 .000 1 940 10 5 3100 250
2750 3050 379542 CSOIL 5 5 45 <1.0 .000 3 850 7 10 3050 210

I 2763 3050 379543 CSOIL <5 5 65 <1.0 .000 2 680 15 IS 2850 220
2775 3050 379544 CSOIL <5 5 25 <1.0 .000 1 570 5 10 BODO 240
2788 3050 379545 CSOIL 5 25 60 <:1.0 .000 6 660 20 10 3550 240
2825 3050 379548 CSOIL 5 10 30 <1.0 .000 5 530 5 10 2550 270
2838 3050 379549 CSOIL <5 5 25 <1.0 .000 5 420 15 10 3250 310

I 2900 3050 379554 CSOIL <5 5 25 <1.0 .000 4 710 <5 10 2650 340
2913 3050 379555 CSOIL <5 5 20 <1.0 .000 3 420 <5 10 2300 280

•
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I 2925 3050 379556 eSOIL <5 5 15 <1.0 .000 3 350 25 5 3450 370
2939 3050 379557 eSOIL <5 10 40 <1.0 .000 5 730 <5 5 2950 340
2950 30S0 379559 eSOIL <5 <5 20 <1.0 .000 3 790 20 10 3600 370
2963 30S0 379559 CSOIL <5 10 25 <1.0 .000 4 710 <5 5 3550 350
2975 3050 379560 eSOIL <5 5 20 <1.0 .000 4 390 <5 5 3750 360

I 2999 3050 379561 eSOIL <5 15 45 <1.0 .000 6 600 20 10 2900 340
30DO 3050 379562 eSOIL <5 <5 25 <1.0 .000 3 570 <5 5 3550 370
3025 30S0 379563 eSOIL <5 5 35 <1.0 .000 1 690 <5 5 2950 330
3050 3050 37i564 eSOIL <5 10 50 <1.0 .000 2 590 15 10 3450 310
3075 30SQ 37i565 eSOIL <5 5 15 <1.0 .000 5 420 <5 5 2950 300

I 3100 3050 379566 eSOIL <S 5 20 <1.0 .000 2 600 <5 5 J200 290
2600 3100 379501 eSOIl <5 25 120 cl.D .000 13 210 15 15 2250 290
2625 3100 379502 eSOIl <5 5 40 <1.0 .000 4 310 10 10 2950 220
2650 3100 379503 eSOIl 10 5 40 <1.0 .000 4 200 <5 10 S350 210
2675 3100 379S04 eSOIL 10 10 60 <1.0 .000 4 240 10 10 2650 210

I 2700 3100 379505 eSOIL <5 5 25 <1.0 .000 3 390 <5 10 38S0 220
2713 3100 379506 eSOIl <5 10 40 <1.0 .000 3 660 20 10 4150 240
2725 3100 379507 eSOIL <5 5 40 <1.0 .000 4 700 IS 10 3550 240
2738 3100 379508 eSOIL <5 15 40 <1.0 .000 2 720 25 10 3600 2S0
2750 3100 379509 eSOll <5 10 65 <1.0 .000 2 780 9 10 3750 270

I 2763 3100 379510 eSOIL <5 5 60 <1.0 .000 8 650 10 10 3400 230
271S 3100 379511 eSOll <5 5 40 <1.0 .000 4 640 5 10 3800 280
2788 3100 379512 eSOIl <5 5 35 1.0 .000 3 730 15 10 3500 230
2800 3100 379513 eSOIl <5 5 20 <1.0 .000 2 930 <5 10 3450 250
2813 3100 379S14 eSOIL <5 10 25 <1.0 .000 2 290 10 10 2950 260

I 2825 3100 379S15 eSOll <5 5 40 <1.0 .000 2 920 6 10 2950 240
2838 3100 379516 eSOIL <5 20 75 <1.0 .000 2 540 15 10 2850 260
2850 3100 379517 eSOll <5 <5 2S d.O .000 2 470 <5 10 2600 280
2863 3100 379518 eSOIl <5 10 35 <1.0 .000 2 550 25 10 2700 270
2938 3100 379S24 eSOIl <5 5 25 <1.0 .000 3 220 <5 10 2950 350

I 2950 3100 379525 eSOll <5 5 20 <1.0 .000 I 310 25 10 3000 340
2963 3100 379526 eSOIl <5 5 3D <1.0 .000 2 290 15 10 3050 380
2975 3100 379527 eSOIl <5 5 30 <1.0 .000 2 390 <5 10 3400 370
2988 3100 379528 e50Il 5 10 40 <1.0 .000 2 500 25 10 3350 360
3000 3100 379529 eSOIl <5 5 30 <1.0 .000 3 470 7 5 2950 300

I 3025 3100 379530 eSOll <5 <5 25 cloD .000 I 740 35 10 3100 330
3050 3100 379531 eSOIl <5 20 155 <1.0 .000 2 430 <5 10 3200 350
3075 3100 379532 eSOIL <5 10 35 <1.0 .000 I 480 15 10 4650 270
3100 3100 379533 eSOIl <5 <5 10 <1.0 .000 1 540 7 10 3250 310
3900 3200 314415 eSOIl <5 60 90 n. n. 10 240 n. n. n. n.

I 3925 3200 314416 eSOIl 5 70 200 n. n. 15 360 n' n. n. n.
3950 3200 314417 eSOIL <5 15 20 n. n. <10 120 n' n. n. n.
3975 3200 314418 eSOIL <5 10 45 n. n. <10 400 n' n. n. n.
4000 3200 314419 eSOIL <5 10 15 n. n. <10 360 n' n. n. n.
4025 3200 314420 eSOll <5 5 20 n. ne <10 340 n' n. n. n.

I 4050 3200 314421 eSOll <5 10 15 n. n. <10 300 n' n. n. n.
4075 3200 314422 eSOIl <5 5 15 n. n. <10 340 n. n' n' n.
4100 3200 314423 eSOll <5 5 5 n. n. <10 180 n' n' n' n.
3900 3200 515750 eSOIl n. n. n. <.5 n. 5 240 330 n. 3800 210
3925 3200 515751 eSOIl n. n. n. <.5 n. 3 300 450 n' 2850 130

I 3950 3200 515752 eSOll n' n. n. <.5 n. <2 220 220 na 3950 230
3975 3200 515753 eSOIL na n. n' <.5 n' <2 140 90 n' 4200 250
4000 3200 515754 eSOIL n. n. n. <.5 n. <2 170 70 n' 3350 220
4025 3200 515755 esOIL n. n' na .5 na <2 290 210 na 3500 250
4050 3200 515756 eSOIl n. n' na .5 na <2 240 280 na 3450 230

I 4075 3200 515757 eSOIl n. n' n. <.5 n. 3 210 320 n. 3250 210
4100 3200 515758 eSOIl n' n. na .5 no <2 140 290 na 3350 240
3400 3800 378114 eSOIL 3 12 9 <1.0 n' 3 230 30 6 2200 280
3400 3825 378115 eSOIl 30 10 20 <1.0 na 2 130 50 <4 2200 250
2260 3400 178117 eSOIl 9 30 26 na n. n. n. n' na n. n.

I 2270 3400 178118 esoIL 5 <20 28 n. n. na na na na na na
2280 3400 178119 eSOIl 5 30 22 na na na na na na n. n.
2310 3400 178121 eSOIL 3 <20 15 n. n. n. n. n. na na na
2320 3400 178122 eSOIl <2 <20 13 na na na na na na na na
2330 3400 178123 eSOll 3 25 33 n. n. n. n. n. n. n. n.

I 2340 3400 178124 eSOIl 4 20 38 n. n. n. n. n' n. n. na
2370 3400 178126 eSOIL 3 <20 15 na na na na na n. n. na
2380 3400 178127 eSOIL 4 <20 35 n' n. n. na na n. na na
2390 3400 178128 eSOIL 3 20 14 na na na na na na na na
2410 3400 178130 eSOIl <2 <20 6 na na n' na n' n. n. n.

I 2420 3400 178131 eSOll 6 <20 23 na n. n. na n. n. n. n. -
2430 3400 178132 eSOIl 7 20 26 na na na n. na na n. na
2440 3400 178133 eSOIL 8 40 28 na n. na na na na na n.
2460 3400 178135 eSOll 6 <20 57 na na na na na n. na na
2470 3400 178136 eSOIl 4 <20 74 na na na na na na n. na

I 2480 3400 178137 eSOIL 4. <20 32 n. na n. na n. na na na
2490 3400 178138 eSOIL 4 <20 53 n. na n. na n' na na na
2510 3400 178140 eSOIL 3 <20 32 na na na na na na na na
2520 3400 178141 eSOIL 3 <20 39 na na na na n' n. na na
2530 3400 178142 eSOIL 3 <20 44 n. na na na na na n. na

I 2540 3400 178143 eSOIL <2 <20 34 na na na no na na na n.
2560 3400 17826S eSOIl 3 <20 15 n. n. n. n. na na na na
2580 3400 178267 eSOIL 2 <20 14 na na na na na na na na
2620 3400 178271 eSOIL 6 <20 100 na na na na n' na na na
2640 3400 178273 eSOIL 3 <20 11 na n. na na na na na na

I 2660 3400 179275 eSOIL 3 <20 50 na na na na na n. n. na
2680 3400 179277 eSOIL 4 <20 43 na na na na na na na na
2720 3400 178291 eSOIL 3 <20 13 na na na na n' na na na
2740 3400 179293 eSOIL 3 <20 18 na na na na na na na n.
2760 3400 179295 eSOIL 3 <20 15 n. na na na na na na n.

I 2790 3400 179297 eSOIL 3 <20 17 na na na na na na na n.
2920 3400 179291 eSOIL 3 <20 10 na na na na na n. n. na

•
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I 2840 3400 178293 eSOIL 2 <20 23 na na na na n' na na na
2860 3400 178295 eSOIL 3 <20 15 na na na na na na na na
2880 3400 178297 eSOIL 3 <20 16 na na na na na na na na
2920 3400 178301 esOIL 4 <20 13 n. na na na n. na na na
2940 3400 178303 eSDIL 5 <20 16 na na na na na na na na

I 2960 3400 178305 eSOIL 6 <20 30 na n. na na na na na na
2980 3400 178307 eSDIL 5 <20 18 na na n. na na na na na
3020 3400 178311 esOIL 4 <20 30 na na na na na na na na
3040 3400 118313 eSOIL 4 <20 22 na na na na na na na na
3060 3400 178315 esOIL 2 <20 10 na na na na no na na na

I 3080 3400 178311 esOIL 3 <20 34 na na na na na na na na
3110 3400 178320 eSOIL na na na na na na na na na na na
3120 3400 178321 eSOIL 5 <20 41 na na na n. na na na na
3130 3400 178322 eSOIL na na na na na na na na na na na
3140 3400 178323 eSOIL 4 <20 28 na na na na na na na na

I 3160 3400 178325 eSOIL 4 <20 22 na na na na na na na na
3170 3400 178326 eSOIL na na na na na na na na na na na
3180 3400 178327 eSDIL 3 <20 11 na na na na na na na na
3190 3400 178328 eSOIL na na na na na na na na na na na
3210 3400 178330 eSOIL na na na na na na na na na na na

I 3220 3400 178331 eSOIL 2 <20 8 na na na na na na na na
3230 3400 178332 eSOIL na na na na na na na na na na na
3240 3400 178333 eSOIL 2 <20 IS na na na na na na na na
3260 3400 178335 eSOIL 2 <20 8 na na na na na na na na
3270 3400 178336 eSDIL na na na na na na na na na na na

I 3280 3400 178337 eSOIL 2 <20 13 na na na na na na na na
3290 3400 178338 eSOIL na na na na na na na na na na na
3310 3400 178340 eSDIL na na na na na na na na na na na
3320 3400 178341 eSDIL 4 <20 19 na na na na na no na na
3330 3400 178342 eSOIL na na na na na na na na na na na

I 3340 3400 178343 eSOIL 4 <20 23 na na na na na na na na
3360 3400 178345 eSOIL 4 <20 14 na na n. na na na na na
3370 3400 178346 eSOIL na na na na na na na na na na na
3380 3400 178347 eSOIL 4 <20 13 na na na na na na na na
3390 3400 178348 eSOIL na na na na na na na na na na na

I 3410 3400 178350 eSOIL na na na na na na na na na na na
3420 3400 178351 eSOIL 5 <20 20 na na na na na na na na
3430 3400 178352 eSOIL na na na na n. n. na n. n. n. n.
3440 3400 178353 eSOIL 6 <20 18 n. n. n. n. n' n. na n.
3460 3400 178355 eSOIL 8 <20 10 n. na na n. na na na na

I 3470 3400 178356 eSOIL n. n. n. n. na na na na na n. na
3480 3400 178357 eSOIL 5 <20 15 na na na n. n. na n. n.
3490 3400 178358 eSOIL na na na n. na n. na n. na na na
3520 3400 178361 eSOIL 3 <20 25 na na na na na na na na
3540 3400 178363 eSOIL 4 <20 22 na na na na na na na n.

I 3560 3400 178365 eSOIL 4 <20 25 na na na na na na na na
3580 3400 178367 eSOIL 3 <20 30 na na na na na na na na
3620 3400 178371 eSOIL 6 <20 22 na na na na na na na na
3640 3400 178373 eSOIL 6 <20 33 na na na na na na na na
3660 3400 178375 eSOIL 4 <20 11 na n. na na na na na na

I 3680 3400 178377 eSOIL 5 <20 20 na na na na na na na na
3720 3400 178381 eSOIL 4 <20 91 na na na na na na na na
3740 3400 178383 eSOIL 4 <20 15 na na na na na na na na
3760 3400 178455 eSOIL 5 <20 27 na na na na na na na na
3770 3400 178456 eSOIL 6 <20 19 na na na na na na na na

I 3780 3400 178457 eSOIL 6 <20 18 na na na na na na na na
3790 3400 178458 eSOIL 3 <20 18 na na na na na na na na
3810 3400 178460 eSOIL 2 <20 16 na na na na na na na na
3820 3400 178461 eSOIL 4 <20 16 na na na na na na na na

.3830 3400 178462 eSOIL 2 <20 10 na na na na na na na na

I 3840 3400 178463 eSOIL <2 <20 8 na na na na na na na na
3860 3400 178465 eSOIL 3 <20 13 na na na na na na na na
3870 3400 178466 eSOIL 4 <20 20 na na na na na na na na
3880 3400 178467 eSOIL 3 <20 16 na na na na na na na na
3890 3400 178468 eSOIL 3 <20 13 na na na na na na na na

I 3910 3400 178470 eSOIL 3 <20 10 na na na na na na na na
3920 3400 178471 eSOlL 2 <20 11 na na na na na na n. n.
3930 3400 178472 eSOIL <2 <20 8 na na na na na na na na
3940 3400 178473 eSOIL 2 <20 19 na na na na na na na na
3950 3400 178474 eSOIL <2 <20 4 na na na na na na na na

I 3960 3400 178475 eSOIL <2 <20 4 na na na na na na na na _
3970 3400 178476 eSOIL <2 <20 2 na na na na na na na na
3980 3400 178477 eSOIL <2 <20 6 na na na na na na na na
3990 3400 178478 eSOIL 3 <20 19 na na na na na na na na
4000 3400 178479 eSOIL 7 <20 25 na na na na na na na na

I 4010 3400 178460 eSOIL 4 <20 11 na na na na na na na na
4020 3400 178461 eSOIL 10 <20 36 na na na na na na na na
2250 3400 37869B eSOIL 15 35 95 <1.0 na 13 390 90 55 3650 320
2275 3400 37B699 eSOIL 15 35 40 1.0 na 6 400 35 35 3700 2BO
2300 3400 37B700 eSOIL 10 35 45 1.0 na 5 3BO 40 35 4550 260

I 2325 3400 37B70I eSOIL IS 40 65 d.O na 5 520 30 30 3550 2BO
2350 3400 378702 eSOIL 5 35 30 <1.0 na 2 500 25 20 3750 260
2375 3400 378703 eSDIL 5 10 10 <1.0 na <1 4BO 40 15 3750 340
2400 3400 37B704 eSOIL 10 IS 35 d.O na 6 460 45 30 3400 290
2425 3400 37B705 eSOIL 10 20 40 <1.0 na 3 330 40 30 4400 330

I 2450 3400 37B706 eSOIL 10 60 35 1_0 na 3 250 60 35 4200 310
2475 3400 37B701 eSOIL 5 30 50 <1.0 na B Hill BO 45 4550 390
2500 3400 31B708 eSOIL 5 10 50 d.O na 5 180 65 40 3100 340
2525 3400 378109 eSOIL 5 15 25 <1.0 na 1 210 B 20 3B50 300
2550 3400 31B710 eSOIL 5 15 30 <1.0 na <l 65 10 15 4150 250

I 2515 3400 378711 eSOIL 5 20 170 <1.0 na 8 310 10 30 2750 350
2600 3400 378712 eSOIL 5 20 60 <1.0 na 3 690 15 20 2700 270

•
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I 2625 3400 37B713 CSOIL <5 20 25 d.D na 3 120 <5 15 6250 220
2650 3400 37B714 CSOIL 5 10 25 <1.0 na <1 150 20 20 3000 220
2675 3400 37B715 CSOIL 5 20 25 d.O na 9 300 <5 15 4950 320
2700 3400 37B716 CSOIL 5 3D 100 1.0 na 20 B60 9 70 4350 250
2725 3400 37B717 CSOIL 5 10 20 <1.0 na 7 460 15 15 2250 240

I 2750 3400 37B71B CSOIL 5 5 15 <1.0 na <1 240 B 15 2300 300
2775 3400 37B719 CSOIL 5 5 25 <1.0 na <1 340 35 20 2200 310
2BOO 3400 37B720 CSOIL 5 5 30 <1.0 na <1 410 <5 15 2250 320
2825 3400 37B721 [SOIL 10 5 15 d.C na <1 360 7 15 3400 340
2850 3400 37B722 [SOIL 5 5 10 <1.0 na <1 420 25 15 2800 330

I 2875 3400 378723 CSOIL 5 5 15 1.0 na <1 550 <5 10 3650 380
2900 3400 37B724 CSOIL 5 <5 <5 <1.0 na 2 460 <5 10 3300 420
2925 3400 378725 CSOIL 5 <5 30 d.O na 2 690 20 10 2550 370
2950 3400 378726 CSOIL 10 <5 15 <l.0 na 4 450 5 15 2500 360
2975 3400 37B727 CSOIL 5 <5 20 <1.0 na 6 450 <5 15 3250 340

I 3000 3400 37B72B CSOIL 5 <5 30 <1.0 na 3 3BO 25 20 2550 340
3075 3400 37B731 CSOIL 5 5 25 <l.0 na 6 360 25 10 3250 400
3100 3400 37B732 CSOIL <5 <5 40 <1.0 na 3 510 <5 15 2650 410
3125 3400 37B733 CSOIL 5 20 50 d.D na B 540 20 20 3200 420
3115 3400 37B735 CSOIL <5 10 45 1.0 na 6 570 9 20 2450 300

I 3200 3400 37B736 CSOIL 5 <5 30 1.0 na 3 560 20 20 2500 310
3225 3400 37B737 CSOIL 10 10 25 1.0 na 2 650 <5 15 2600 300
3250 3400 37B73B CSOIL 5 10 20 <1.0 na 3 540 <5 15 2550 310
3275 3400 37B739 CSOIL <5 <5 20 d.O na B 430 <5 10 2750 320
3300 3400 378740 CSOIL 5 <5 15 1.0 na 2 BI0 <5 10 2500 310

I 3325 3400 37B741 CSOIL 5 <5 20 <1.0 na 3 B20 B 15 2750 300
3350 3400 37B742 CSOIL 5 <5 15 <1.0 na 5 400 10 10 2300 330
3375 3400 37B743 CSOIL 5 <5 10 <1.0 na 1 320 <5 10 2950 3BO
3400 3400 37B744 CSOIL 5 5 15 <1.0 na 4 310 5 10 2250 310
3425 3400 378745 CSOIL 5 <5 10 <:1.0 na 4 320 15 10 3500 400

I 3450 3400 37B746 CSOIL 5 <5 25 <1.0 na 7 450 <5 15 2950 350
3475 3400 37B747 CSOIL 5 <5 30 <1.0 na 1 390 25 20 2550 340
3500 3400 37B74B CSOll 5 <5 35 1.0 na 7 460 B 20 2000 330
3525 3400 37B749 CSOll 5 <5 25 <1.0 na 11 320 <5 15 2500 340
3550 3400 37B750 CSOIL <5 <5 25 cloD na 4 490 7 15 2050 330

I 3575 3400 37B751 C50lL 5 <5 20 d.O na <I 160 55 3D 2900 340
3600 3400 37B752 CSOIL 5 5 45 <1.0 na 9 360 5 40 3200 400
3625 3400 37B753 CSOIl 5 <5 20 1.0 na 9 270 35 40 2500 340
3650 3400 37B754 CSOIL 5 <5 15 <:1.0 na 5 270 <5 15 2050 2BO
3675 3400 37B755 CSOIL 5 <5 35 <1.0 na 9 440 <5 15 2450 300

I 3700 3400 37B756 CSOll 5 10 25 <1.0 na 4 370 15 20 2300 310
3725 3400 37B757 CSOIl 10 30 45 <1.0 na 10 370 35 20 1700 IBO
3750 3400 37B75B CSOIl 5 <5 25 <1.0 na 5 2BO 75 20 2600 2BO
3775 3400 37B759 CSOIL 5 <5 15 <1.0 na <1 210 90 20 2500 230
3BOO 3400 37B760 CSOIL 5 15 15 <1.0 na <1 320 55 20 2550 240

I 3B25 3400 37B761 CSOll <5 <5 15 <1.0 na <1 270 45 15 2450 210
3B50 3400 37B762 CSOIL 10 <5 20 <1.0 na 3 320 90 35 2650 300
3B75 3400 37B763 CSOIL 5 <5 10 <1.0 na <1 170 70 20 2550 230
3900 3400 37B764 CSOIl <5 <5 10 <1.0 na 4 270 120 20 3200 220
3925 3400 515796 CSOIl na na na <.5 na <2 210 200 na 4050 270

I 3950 3400 515797 CSOIL na na na <.5 na <2 220 100 na 2700 230
3975 3400 51579B CSOIL na na na <.5 na <2 140 95 na 2700 170
4000 3400 515799 CSOIL na na na <.5 na <2 210 3BO na 3100 110
4025 3400 515BOO CSOll na na na <.5 na 15 200 270 na 3650 IBO
3500 3BOO 37BOBI CSOIl 7 14 10 <.1.0 na 7 340 32 <4 2300 290

I 3500 3B25 37BOB2 CSOIL 4 B 6 d.O na 7 145 40 10 2100 250
3500 3B50 37BOB3 CSOIl 4 B 6 d.O na 5 155 20 6 2100 260
3750 3500 200049 CSOIL 5 10 5 na na na na na na na na
3760 3500 200047 CSOIL 2 10 5 na na na na na na na na
3770 3500 200046 CSOIL 5 10 10 na na na na na na na na

I 37BO 3500 200045 CSOIL 5 10 10 na na na na na na na na
3790 3500 200044 CSOIL 2 10 10 na na na na na na na na
3BOO 3500 200043 CSOIL 5 10 5 na na na na na na na na
3BI0 3500 200042 CSOIL <2 15 5 na na na na na na na na
3B20 3500 200041 CSOIL 5 15 5 na na na na na na na na

I 3840 3500 200040 CSOIL 2 10 5 na na na na na na na na
3B50 3500 200039 CSOIL 2 10 10 na na na na na na na na
3B60 3500 20003B CSOIl 5 10 5 na na na na na na na na
3B70 3500 200037 CSOIL 5 15 10 na na na na na na na na
3BBO 3500 200036 CSOIL 2 15 5 na na na na na na na na

I 3B90 3500 200035 CSOIL 5 20 5 na na na na na na na na •
3900 3500 200034 CSOIL 2 15 10 na na na na na na na na
3910 3500 200033 CSOIL 2 15 5 na na na na na na na na
3920 3500 200032 CSOIL 5 10 5 na na na na na na na na
3930 3500 200031 CSOIL 5 10 10 na na na na na na na na

I 3940 3500 200030 CSOIL 5. 10 10 na na na na na na na na
3950 3500 200029 CSOIL 5 15 15 na na na na na na na na
3960 3500 20002B CSOIL 5 10 10 na na na na na na na na
3970 3500 200027 CSOIL 5 20 10 na na na na na na na na
39BO 3500 200026 CSOIL 2 10 10 na na na na na na na na

I 3750 3600 200255 CSOIL 10 15 20 na na na na na na na na
3760 3600 200254 CSOIL 5 20 30 na na na na na na na na
3770 3600 200253 CSOIL 2 15 30 na na na na na na na na
37BO 3600 200252 CSOIL 2 30 25 na na na na na na na na
3790 3600 200251 CSOIL <2 15 10 na na na na na na na na

I 3800 3600 200250 CSOIL <2 15 10 na na na na na na na na
3BI0 3600 200249 [SOIL <2 15 10 na na na na na na na na
3B20 3600 200248 CSOIL <2 15 10 na na na na na na na na
3830 3600 200247 CSOIL <2 10 10 na na na na na na na na
3840 3600 200246 CSOIL <2 10 10 na na na na na na na na

I 3B50 3600 200245 CSOIL <2 10 10 na na na na na na na na
3B60 3600 200244 C50IL <2 10 10 na na na na na na na na
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I 3870 3600 200243 CSOIL <2 10 10 nB na nB na nB nB nB nB
3880 3600 200242 CSOIL <2 10 10 nB na na nB na nB nB nB
38!lO 3600 200241 CSOIL <2 10 10 nB nB nB na nB nB nB na
3900 360Q 200240 CSOIL <2 5 10 nB na nB nB nB nB nB nB
3910 3600 200239 CSOIL <2 10 IS nB nB nB nB na nB nB na

I 3920 3600 200238 CSOIL <2 5 10 nB na na na na nB na na
3930 3600 200237 CSOIL 5 IS 35 na nB nB nB nB nB nB nB
3940 3600 200236 CSOIL <2 lS lS nB nB na na na na na na
3900 3600 515840 CSOIL nB nB na <.5 nB <2 360 140 nB 4100 180
3925 3600 515841 CSOIL nB na no <.5 na <2 160 40 nB 2200 160

I 3750 3700 200336 CSOIL 10 <5 60 nB nB nB nB na na nB na
3760 3700 200335 CSOIL <5 <5 15 nB nB nB nB nB nB nB nB
3770 3700 200334 CSOIL 10 15 15 nB nB na na nB nB na na
3780 3700 200939 CSOIL 10 IS 20 na nB na na nB na nB na
9790 3700 200392 CSOIL 5 15 30 na na nB nB na na na nB

I 3800 3700 200331 CSOIL 5 IS 10 nB na nB nB nB nB nB nB
3810 3700 200330 CSOIL 5 15 30 na na na nB na na nB nB
3820 3700 200329 CSOIL 5 IS 2S nB na na na nB nB nB nB
3890 3700 200328 CSOIL 3 10 10 na na na na nB nB nB na
3840 9700 200327 CSOIL 2 10 10 na na na na na nB nB na

I 3850 3700 200326 CSOIL 2 IS 20 nB nB nB nB nB nB nB nB
3860 3700 200325 CSOIL 5 IS IS na na na nB nB nB na na
3870 3700 200324 CSOIL 10 IS 35 na na nB nB na na na na
3880 3700 200329 CSOIL 2 10 10 na nB na na na na na na
3890 3700 200322 CSOIL 2 10 10 na na na na na na na na

I 3900 3700 200321 CSOIL 2 15 IS na na na na na na na na
2575 3800 378642 CSOIL 2 10 24 <1.0 nB 6 170 28 <4 4500 200
2600 3800 378643 CSOIL 8 12 44 <1.0 nB 16 220 40 <4 5500 175
2625 3800 378644 CSOIL <2 <4 10 1.0 na 7 155 18 <4 3100 270
2650 3800 978645 CSOIL 2 6 16 1.0 nB 2 500 16 <4 2900 240

I 2675 3800 378646 CSOIL <2 <4 9 d.O na 8 300 18 <4 3000 280
2700 3800 378647 CSOIL <2 <4 12 <l.0 na 4 420 14 <4 2900 250
2725 3800 378648 CSOIL <2 <4 4 <1.0 nB 6 400 40 <4 3600 240
2750 3800 378649 CSOIL <2 <4 9 d.O nB 3 570 20 <4 3300 210
2775 3800 378650 CSOIL <2 <4 14 <1.0 na 6 450 18 <4 2900 200

I 3350 3800 378673 CSOIL <2 <4 3 <1.0 nB 2 230 20 <4 2500 270
3375 3800 378674 CSOIL <2 <4 5 d.O na <2 180 30 <4 2800 270
3425 3800 378676 CSOIL <2 <4 5 <1.0 na 5 220 18 <4 2700 280
3450 3800 378677 CSOIL <2 <4 7 <1.0 n. 9 280 26 <4 2900 270
3475 3800 378678 CSOIL <2 <4 5 <1.0 n. <2 145 30 <4 3000 310

I 3500 3800 378679 CSOIL <2 <4 12 <1. 0 n. 10 600 26 <4 3000 320
3525 3800 378680 CSOIL <2 <4 18 <1.0 n. 4 140 30 <4 3000 280
3550 3800 378681 CSOIL <2 <4 12 <1.0 n. 7 290 20 <4 2700 280
3575 3800 378682 CSOIL <2 14 20 <1.0 na 8 190 26 <4 3200 320
3600 3800 378683 CSOIL <2 <4 6 d.O n. 7 165 22 <4 2800 290

I 3625 3800 378684 CSOIL <2 <4 5 <l.0 na 5 220 30 <4 3600 165
3710 3800 200386 CSOIL 10 <5 15 n. na n. na na na na nB
3720 3800 200385 CSOIL 5 <5 10 nB na na n. na na na na
3725 3800 378688 CSOIL 14 8 18 na na na na nB 75 na n.
3730 3800 200384 CSOIL 15 <5 25 nB na n. na nB na na na

I 3740 3800 200383 CSOIL 10 <5 20 na na na na n. na na na
3750 3800 378689 CSOIL 6 <4 18 n. na na na na 50 na na
3760 3800 200381 CSOIL 10 <5 35 nB n. nB n. nB na n. na
3770 3800 200380 CSOIL 10 <5 20 na na na na na na na na
3775 3800 378690 CSOIL 5 <4 10 n. na na n. n. 50 na na

I 3780 3800 200379 CSOIL 5 <5 15 na nB na nB na na na na
3790 3800 200378 CSOIL 5 <5 10 na na na na na na nB nB
3800 3800 378691 CSOIL 6 <4 8 nB na na na na 46 nB nB
3810 3800 200376 CSOIL 10 <5 IS na nB na nB nB nB nB na
3820 3800 200375 CSOIL 10 <5 15 na na n. na na na na na

I 3825 3800 378692 CSOIL 7 <4 10 na na na nB na 40 na na
3830 3800 200374 CSOIL IS <5 15 nB na nB na nB na nB nB
3840 3800 200373 CSOIL 10 <5 15 nB na nB nB nB nB nB na
3850 3800 378693 CSOIL 3 <4 4 na na na nB nB 42 nB na
3860 3800 200371 CSOIL 5 <5 10 na na n. nB nB n. n. na

I 3650 3800 515885 CSOIL na na na <.5 na 30 370 <5 na 2150 200
3700 3800 515887 CSOIL n. na na <.5 na 30 190 250 na 3900 200
3725 3800 515888 CSOIL na na na <.5 na 5 180 380 na 3150 160
3750 3800 515889 CSOIL na nB na <.5 na 7 220 280 nB 3550 200
3775 3800 515890 CSOIL nB na nB <.5 na 20 190 340 na 3900 200

I 3800 3800 515891 CSOIL na na na <.5 na 25 180 350 na 3650 200
3825 3800 515892 CSOIL na na nB <.5 nB 35 140 300 na 3600 170·
3850 3800 515893 CSOIL nB na nB <.5 na 4 40 530 na 3150 230
3700 3900 200594 CSOIL 5 <5 15 na na na na na na na na
3710 3900 200595 CSOIL 5 <5 10 na na na na na na nB nB

I 3720 3900 200596 CSOIL 5 15 20 nB nB nB nB nB nB nB nB
3730 3900 200597 CSOIL 5· 5 20 nB nB nB nB na nB nB na
3740 3900 200598 CSOIL 5 5 10 nB na na nB na na nB 118

3750 3900 200599 CSOIL 5 5 10 na na nB na nB nB na na
3760 3900 200600 CSOIL lS 10 10 na na na na na na na na

I 3770 3900 200601 CSOIL 10 5 5 na na na na nB nB na no
3780 3900 200602 CSOIL 5 S 5 nB nB nB nB nB na na na
3790 3900 200603 CSOIL 5 <5 5 na na nB na na nB nB na
3800 3900 200604 CSOIL 5 5 10 na na na nB na nB na nB
3810 3900 20060S CSOIL 5 5 10 nB na nB nB nB na nB na

I 3820 3900 200606 CSOIL 5 5 5 nB nB nB nB nB nB na na
2700 4000 198467 CSOIL 4 90 56 nB nB na nB nB nB nB na

I

•
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I .ast north sample lab sample Job No Cu[ppm Pb(ppm Zn(ppm Ag(ppm AU[ppm] AS[Ppm Ba(ppm Cr[ppm Nl[ppm Ti(ppm Zr[ppm V[ppm]
2B11 2929 319Bl0 ANA CN 3B46 <5 <5 10 .5 <.OOB 4 4BO 5 15 IBOO 340 na
2B15 293B 319Bl1 ANA CN 3B46 <5 <5 65 <.5 <.008 2 6BO <5 35 1BOO 360 na

I
2B17 2941 379B72 ANA CN 3846 <5 <5 65 .5 <.OOB 3 B70 <5 45 IBOO 350 na
2B21 2957 379B73 ANA CN 3B46 5 <5 10 .5 <.008 5 1000 <5 20 1700 350 na
2B24 2966 319B14 ANA CN 3846 15 210 175 .5 <.coa 10 960 <5 40 1500 310 na
2B77 306B 379B75 ANA CN 3B46 10 <5 45 <.5 <.OOB 3 530 <5 10 1650 330 na
2BB5 30B5 379B76 ANA CN 3846 10 <5 60 .5 <.008 2 700 10 40 1750 3BO na

I 2B95 3105 319B17 ANA CN 3B46 5 <5 45 <.5 <.008 1 750 <5 15 1700 350 na
2902 3123 379B7B ANA CN 3B46 5 <5 40 <.5 <.008 1 650 10 20 1600 330 na
2911 3141 379B79 ANA CN 3846 10 <5 45 <.5 <.008 3 250 15 50 IBOO 340 na
2916 315B 379BBO ANA CN 3B46 10 <5 45 1.0 .040 4 240 B 10 1B50 340 na

I
2920 3198 379BB1 ANA CN 3B46 5 <5 60 <.5 <.OOB 5 630 20 25 1700 340 na
291B 3214 3798B2 ANA CN 3846 5 <5 75 <.5 <.008 3 960 <5 40 1BOO 360 na
2B57 2919 319BB3 ANA CN 3B47 10 <5 50 <.5 <.OOB 1 570 <5 10 2050 3BO na
2841 2919 379884 ANA CN 3B41 10 <5 45 <.5 <.008 <1 690 9 15 1750 340 na
2837 291B 319885 ANA CN 3847 10 <5 40 <.5 <.DOS I 650 <5 5 2050 380 na

I 2BZ7 2918 379BB6 ANA CN 3847 5 <5 50 <.5 <.008 I 450 5 10 2000 360 na
2B17 291B 379B87 ANA CN 3847 5 <5 60 <.5 <.OOS 1 540 <5 10 1950 370 na
Z791 Z916 379BB9 ANA CN 3B47 10 <5 90 <.5 <.008 4 680 15 10 1600 310 na
2781 2911 379890 ANA CN 3B47 10 <5 BO <.5 <.009 9 B10 <5 10 1350 ZBO na

I
Z771 2915 379B91 ANA CN 3B47 10 <5 55 <.5 <.OOB 5 610 Z5 15 IZ50 Z50 na
2762 2912 379B92 ANA CN 3B47 10 <5 50 <.5 <.008 B 950 1 10 1250 260 na
2752 2910 379B93 ANA CN 3B41 10 <5 30 <.5 <..008 I 770 B 10 1550 300 na
2143 2906 319B94 ANA CN 3B47 5 <5 25 <.5 <.008 2 420 20 15 1950 310 na

I
2133 2903 379B95 ANA CN 3847 5 <5 45 <.5 <.OOB I 700 <5 10 1950 370 na
2724 2901 379B96 ANA CN 3B47 5 <5 40 <.5 <.008 I 490 10 15 1700 310 na
2114 2B96 379B97 ANA CN 3B47 5 <5 BO <.5 <.009 I 740 20 10 1750 350 na
2107 2B94 379B9B ANA CN 3B47 5 <5 50 <.5 <.OOB I 290 5 15 1900 350 na
4615 IBOO 427B59 ANA RC 6002 40 30 50 <.5 <.008 19 B40 160 <999 3400 200 30

I 4565 IBOO 427B61 ANA RC 6002 20 40 15 <.5 <.008 15 570 25 <999 1950 170 30
4295 IBOO 421B62 ANA RC 6002 10 35 95 <.5 <.:J08 64 240 160 <999 5200 420 30
4265 1BOO 427B63 ANA RC 6002 <5 15 60 <.5 <.OOB B 1750 <5 <999 4000 3BO 50
4295 2200 421B65 ANA RC 6002 35 20 265 <.5 <.008 34 260 25 <999 2100 2BO 40

I
4415 2200 421B66 ANA RC 6002 <5 10 30 <.5 <.008 5 230 240 <999 Z300 140 10
4415 2000 427B69 ANA RC 6002 <5 5 35 <.5 <.008 B 190 30 <999 1250 200 30
4300 IB50 427B72 ANA RC 6002 <5 5 60 <.5 <.008 4 6BO 55 <999 3000 260 15
4440 1600 427873 ANA RC 6002 10 20 B5 <.5 <.009 11 930 50 <999 3000 250 15
4520 1600 421B14 ANA RC 6002 10 Z5 35 <.5 <.008 7 6BO 15 <999 1600 150 20

I 4400 2000 421Bl1 ANA RC 6002 15 45 25 <.5 <.008 22 BIO 20 <999 2100 160 30
2B20 2990 271232 ANA RC 3759 35 120 140 1.5 <:.008 na 1550 na <999 na na na
ZBZO 2990 211234 ANA RC 3159 30 Z45 420 1.0 <.008 na 2050 na <999 na na na
3900 3000 271419 ANA RC 39BO 5 <5 10 .5 <.OOB 3 na na Z5 na na na

I
3950 3000 211420 ANA RC 39BO 5 10 55 <.5 <.008 IB B60 15 15 1700 2BO n.
4300 15BO 319109 ANA RC 4248 5 5 105 .5 <.008 25 B20 20 15 1900 250 na
3430 1000 427316 ANA RC 5097 30 <5 100 <.5 .017 2 1150 15 10 3000 l70 na
3445 1000 427317 ANA RC 5097 35 <5 30 <.5 <.008 1 140 <5 <5 1600 270 na
3190 lZ00 42731B ANA RC 5097 <5 <5 30 <.5 <.008 <1 660 5 <5 1950 300 na

I 3300 1200 421319 ANA RC 5097 5 10 70 <.5 <.GOa 1 1750 <5 10 1100 Z50 na
3915 1400 427320 ANA RC 5091 <5 <5 20 <.5 .025 1 1100 15 10 1350 ZIO na
.4560 1400 421321 ANA RC 5097 20 20 45 <.5 .DOB 10 720 90 35 2350 240 n.
3125 IBOO 421322 ANA RC 5097 <5 <5 30 <.5 <.:JOB 6 IB50 15 10 1950 Z60 na

I
3350 IBOO 427323 ANA RC 5097 <5 5 55 <.5 <.008 4 8BO 6 5 3250 170 na
3375 IBOO 421324 ANA RC 5097 <5 5 35 <.5 oC.008 9 1050 25 10 2900 150 na
2930 2000 421325 ANA RC 5097 <5 <5 10 <.5 <.008 1 1100 6 10 3400 170 na
3510 2000 421326 ANA RC 5091 <5 <5 15 <.5 <.008 <1 lBO 10 15 2050 210 na
3430 2200 427321 ANA RC 5097 5 <5 20 <.5 <.OOS 1 810 <5 <5 1950 300 na

I 3325 2400 427328 ANA RC 5091 5 <5 55 <.5 <.008 I 1900 <5 10 2400 ""0 na
3450 2400 421329 ANA RC 5091 <5 <5 30 <.5 <.008 6 1100 <5 <5 2050 320 na
34BO 2400 421330 ANA RC 5097 <5 <5 35 <.5 <.008 4 1250 <5 <5 1750 290 na
3500 2400 427331 ANA RC 5091 <5 <5 60 <.5 <.OOB 5 490 15 10 lBOO 290 na

I
3525 2400 421332 ANA RC 5091 <5 5 15 <.5 .OOB B 1150 <5 <5 1400 240 na
2BOO 2600 421333 ANA RC 5091 15 <5 120 <.5 <.008 3 1150 15 10 3450 210 na
36BO 2600 427334 ANA RC 5091 <5 <5 30 <.5 <.OOB I 1000 <5 <5 1600 260 na
3160 2600 421335 ANA RC 5091 <5 <5 40 <.5 <.OOB 2 1450 <5 5 1400 230 na
3180 2600 427336 ANA RC 5091 <5 <5 25 <.5 <.008 1 910 30 10 1550 260 na

I 3340 2BOO 427337 ANA RC 5091 <5 <5 30 <.5 <.008 1 930 <5 5 1450 Z50 na
3465 2BOO 421338 ANA RC 5091 <5 5 50 <.5 <.OOB 1 1500 <5 <5 2150 340 n.
3315 2BOO 421339 ANA RC 5091 10 10 35 <.5 <.DDB 1 250 20 10 1450 230 na
2530 3000 427340 ANA RC 5097 5 20 65 <.5 <.OOB 2 1250 <5 5 2100 220 n.

I
3115 3000 421341 ANA RC 5097 <5 <5 45 <.5 <.008 <I 1500 10 15 1800 210 na
3BOO 3000 427342 ANA RC 5097 <5 <5 20 <.5 <.008 <1 1300 <5 <5 1500 240 na
25BO 3200 427343 ANA RC 5097 45 15 215 <.5 <.OOB 9 1300 85 40 3600 210 na
3495 3200 421344 AHA RC 5091 <5 <5 20 <.5 <.oas 1 260 <5 5 1400 210 na

I
3515 3200 427345 ANA RC 5091 <5 <5 15 <.5 <.OOB 1 350 35 10 1BOO 290 n.
2900 3400 421346 ANA RC 5091 <5 <5 25 <.5 <.OOB 2 970 <5 5 1550 240 na

I
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east north sample lab sample Job No Cu[ppm Pb[ppm Zn[ppm Ag[ppm Au[ppm) As[ppm Ba[ppm
2200 3360 430B3B AL5 BCl P427 na na na na .00005 na na
3475 2370 430940 ALS Bel P427 na na na na .00005 na na
3250 1800 430942 AlS Btl P427 na na na na .00002 na na
3435 1270 430844 AL5 BCl P427 na na na na .00002 na na
3940 2820 430845 ALS Bel P427 na na "I na .00010 na na
4670 1400 430846 AlS Bel P427 na na na na .00025 na na
2695 1535 430791 ANA 55 595B 30 35 90 <.5 .01000 16 310
3110 16BO 430792 ANA 55 595B 35 60 160 <.5 .01000 16 310
2205 3350 430795 ANA 55 595B 40 60 160 <.5 .00900 15 460
2505 3715 430796 ANA 55 595B 35 15 75 <.5 <.00600 9 490
3965 30B5 430799 ANA 55 5956 45 10 65 <.5 <.00600 9 140
3950 3100 430600 ANA 55 595B 15 25 60 <.5 <.OOBOO 13 210
3690 3475 430602 ANA 55 595B 35 30 65 <.5 <.OOBOO 25 330
3730 3510 430B03 ANA 55 595B 5 5 30 <.5 <.00600 9 110
3660 3245 430B04 ANA 55 595B 30 10 45 <.5 <.00600 11 170
3B40 3200 430B05 ANA 55 5956 25 10 45 <.5 <.00600 10 270
2975 3240 430B06 ANA 55 595B 20 5 40 <.5 <.OOBOO 13 360
3035 2400 430607 ANA 55 5956 20 10 50 <.5 .00900 II 530
3225 1735 430B09 ANA 55 595B 40 20 65 .5 <.OOBOO 9 440
3260 17B5 430BIO ANA 55 595B 15 25 60 <.5 <.00600 14 260
3540 2160 430611 ANA 55 5956 40 15 55 <.5 <.00600 II 520
3570 2125 430612 ANA 55 5956 40 15 50 <.5 <C00600 7 460
3475 2160 430613 ANA 55 5956 30 50 BO <.5 <.OOBOO 24 2BO
3460 2420 430614 ANA 55 5956 30 25 50 <.5 <.00600 19 360
3490 2425 430615 ANA 55 595B 20 45 B5 <.5 .OOBOO 20 240
3545 2550 430BI6 ANA 55 5956 30 25 60 <.5 <.00600 10 450
3600 2575 430BI7 ANA 55 595B 20 45 100 <.5 <.OOBOO 26 260
2995 1305 43061B ANA 55 595B 20 35 70 <.5 <.00600 7 450
3300 1260 430BI9 ANA 55 595B 40 5 50 <.5 <.00600 2 210
3425 1260 430620 ANA 55 5956 45 35 100 <.5 <.OOBOO 5 470
3440 1000 430621 ANA 55 5956 30 10 50 <.5 <.00600 3 450
3775 1260 430622 ANA 55 595B 20 5 40 <.5 <.OOBOO 4 420
45BO IBOO 430625 ANA 55 595B 30 20 60 <.5 <.OOBOO 21 370
4640 1500 430B27 ANA 55 595B 15 20 40 <.5 <.00600 II 330
4620 14B5 430626 ANA 55 595B 20 15 45 <.5 <.OOBOO 7 460
3940 27BO 430B29 ANA 55 5956 20 50 115 <.5 .01500 29 250
3990 2710 430630 ANA 55 595B 10 15 50 <.5 <.00600 9 540
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2. SAI1PLES

Two pyritic samples, containing 145 and 225ppm Pb, were

analysed.

3 TARGET SIGNATURES

The target signatures used are that of the Hellyer mine,

Devonian veins from throughout the west coast of Tasmania and

pyritic rocks from the Lake Selina deposit. The target signature

is defined by ellipses which represent the distribution of the

target data (mean + 2xSD, or 95Y. confidence domains).

4. METHODS

Sample 271234 was received in a coarsely crushed form which

was used for the initial analysis. Subsequently the sample was

pulverised and analyses 2 and 3 are duplicates of this material.

All samples were digested in a 7N nitric + 7N hydrochloric

solution prior to ion exchange and electroplating onto Pt

electrodes. The samples were analysed on an ISOMASS 54E solid

source thermal ionization mass spectrometer in fully automated

mode. Precision estimates representing 2 standard deviations

about the mean of over 700 analyses of standards are shown in

the top left hand corner of the figures presented below.

Pb in

Hellyer

2 and 3

and 5,

271234

r-
1. AIMS OF STUDY

The aim of this work has been to determine whether

pyritic rocks from Cambrian rhyolitic volcanics in the

area is Cambrian or Devonian in origin.

2

5. RESULTS

Sample 271234 was analysed in triplicate (points 1,

in Figures 1 and 2) and 271221 in duplicate (points 4

Figures 1 and 2) <Table 1). Pb in the pyrite pod sample
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plots within and adjacent to the Hellyer 95X confidence ellipse

on the 2oepb/204Pb VB 2°·Pb/204Pb diagram (Figure 1) and adjacent

to the ellipse on the 207Pb/204 Pb VB 2°·Pb/204 Pb diagram (Figure

2). On Figure 1 the variation between point 1 and points 2 and 3

is outside the analytical precision indicating possible sample

inhomogeneity in the 2°&Pb/204Pb ratio. Pb in sample 271221 plots

outside the target ellipse and has higher 2°·Pb/204Pb ratios.

6. DISCUSSION AND CONCLUSION

The isotopic compositions of both samples are consistent

with a Cambrian origin but, because of the relatively low Pb

contents, some uncertainty exists. The variation from the target

signature, especially in sample 271221, can be accounted for if

the samples contain about 2 to 3ppm U. The addition of radiogenic

2°·Pb from the decay of 23&U over the past 500 Ma could have

changed the isotopic composition from the target signature to

their present values.

A comparison of the results with pyrite material from Lake

Selina indicates some subtle differences exist between the two

groups. On both Figures 3 and 4 most of the Lake Selina data plot

on a linear array (also probably produced by the post Cambrian in

situ decay of U and Th) which lies closer to the average global

Pb evolution (growth) curve than does the data from this study.

Such differences probably result from slight variations in the

isotopic composition of the source rocks of Pb in the two sets of

samples.

The results are also compared with a suite of Devonian veins

from throughout the west coast of Tasmania. It is apparent that

these veins have Pb isotopic compositions that plot in two

clusters on both Figure 5 and 6. One cluster has lower

3



20bPb/204 Pb ratios than the Cambrian target and the other

(including the majority of samples from the Queen Hill area) has

higher ratios. Except for two low-Pb samples that fall within

the Cambrian target, these Devonian data do not overlap the

isotopic composition of the pyritic rocks of this study. However,

because of the relative heterogeneity of the Devonian data, these

two groups cannot be differentiated with any confidence on

statistical grounds.
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TABLE 1. Pb ISOTOPE COMPOSITIONS Of PYRITIC SAMPLES.

I"
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

- -

271234
271234

208 Pb
206 pb

2.0721
2.0719

207 P~206 p

0.8451
0.8451

206 Pb
204 pb

18.450
18.436

~r Pb4 Pb

15.593
15.581
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208 Pb Pb(pp~)

204 pb

38.231 225
38.197 225
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CONCLUSION

DISCUSSION OF THE RESULTS

Vertical component (Hz) data was collected at 25-50 metre station
spacing.

No targets worthy of follow-up have been detected by the UTEM
survey.

3037183

INTRODUCTION

SURVEy SPECIFICATIONS

A five loop, UTEM survey covering lines (2800N to 3800N Ifrom 2200E
to 4000E, lines 1800N to 2800N from 2400E to 5000E and lines 1200N
to 1600N from 3500E to 4800E was conducted over the South Hatfield
grid.

Electromagnetic techniques have played important roles in the
discoveries of the Que River and Hellyer deposits (Webster and
Skey, 1979; Silic et aI, 1985; Eadie et aI, 1985). Since the
Hellyer discovery Aberfoyle Resources has further refined the use
of these techniques in the search for Hellyer and Que River type
targets (Silic, 1989).

The purpose of this report is to discuss the results of a UTEM
(West et aI, 1984) survey over the South Hatfield grid on the
Hatfield licence. (Plate 1)

The major problem in this survey has been the power line noise.
However, careful stacking of the data has resulted in the data
being good enough for the Que River and Hellyer type responses to
be recognised in the data. No such responses were detected.
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UTEM SURVEY .l Ml. CHARTI::R for ABERFOYLE

"onducled by PMM PAO Job 8721 bo.. fceq Ch,.) 26.230

Loop 0005 IlrMI 1eeeN cOlnpon.nl Hz ••condgry fl.ld

037186

1/9/87

eh I conlin. norln.

4100E

4000E

3900E

38001::

37001::

36001::

•••
••

••••••••••••••••
I



UTEM SURVEY 0\ Mt. CHARTER foe ABERFOYLE
condudod by PMM PAO Jab 8721 bose feoq (hz) 26 230
loop 0005 line 1000N cOIDPonenl:. Hz .econdo.... y field
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eh 1 poi~l:. nor~

6/9/87

4700E

4400E

4200E

4100E

4300E

45001:.

4600E

3800E

3700E

4000E

3900E

3600E
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I\l
111
~

100E

200E

300E

400E

lHEM SURVEY al Ml. CHARTER far ABERFOYLE

oanducled by PMM PAO Jab 8721 ba.. frea <hz) 26.230

Loop e006 J Ine 1200N co..ponenl Hz ••condal"y (1.ld
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4/9/87

Ch I cClnlln. norm.
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UTEM SURVEY at Mt. CHARTER far ABERFDYLE

norm

I\)
(fl

~

3100E

3 0E

3400E

canducted by PMM PAD Jab 8721 base freq (hz) 26 230 6/9/87

Loop 0006 line 1200N component:. Hz 58condory field Ch I poin~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Ch I conlin. norm.
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2/9/87
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700E
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800E

300E

000E

900E

3600E

UTEH SURVEY al Hl. CHARTER fDr ABERFDYLE
cDnducled by PHH PAD Job 8721 ba.. freq (hz) 26.230
Loop 0005 II ne 1200N ccullponenl Hz ••condClry f 1.1 d

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



037191
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Ch 1 poinl nor-Ill.

4500

4600E

4000E

4100E

3600E

4700E

3se0E

3900E

37e0E

UTEM SURVEY a\ Ml. CHARTER far ABERFDYLE

canduc\.d by PMM PAD jab 872! base frea Chz) 26.2313

Loop 0eeS I jne 1200N component Hz secondor" f i.1 d
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UTEM SURVEY al Ml. CHARTER far ABERFDYLE

cand"cled by PMM PAD Jab 8721 ba.. freo (hz) 26.230

laop 0005 line 1400N co",ponenl Hz .e=ndary field
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3600E

3700E

3800E

3900E

4000E

4400

4500E

4600E

4700E

UTEM SURVEY al Mt. CHARTER for ABERFOYLE

oonduclod by PMM PAG Job 8721 ba.. freo (hz) 26.2313 6/9/87

Loop 13005 I in. 1400N componenl Hz Ilec:ondo,..y field Ch I point.
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000E

100E

200E

300E

400E

UTEM SURVEY g, Ml. CHARTER fgr ABERFOYLE

cgnduc\.d by PMM PAO Job 8721 bg.. fr.q <hz> 26.230

Loop 0006 II ne t 400N compon.nt. Hz ••condarv f 1.1 d
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eh I conlin. norm.
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3 00E
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3400E

UTEM SURVE.Y cl Ml CHARTER fer ABERFOYLE

ccnducled by PMM PAO jcb 8721 ban freq (hz) 26.230 6/9/8"'

Loop 13'21136 I j ne 140l3N componenl Hz 5.condar-y f i til I d Ch 1 po i nl norm
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UTEM SURVEY o~ Ml. CHARTER for ABERFDYLE

condud.d by PMM PAD Job 8721 boae freq (hz) 26 230 6/9/87

Loop 0006 I j n. 1600N component Hz aeconda.-y f i.1 d Ch 1 po i nl norlll
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900E

3000E

100E

200E

300E

400E

UTEM SURVEY al Ml. CHARTER for ABERFOYLE

cond"cl.d by PMM PAO Job 8721 baO'. fr.q (hz) 26.2313

Loop 0'0.06 lin. 16eeN componenl Hz ••condary fl.ld
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4/9/87
Ch I conlin. norl'l'l ..
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4400E

4S00E

UTEM SURVEY al Ml. CHARTER for ABERFDYLE

"""ducl.d by PMM PAD Job 8721 b_. fc.q <hz) 26.230

I.""" 000S II". IS00N co"pon.nl H:z ••condary fl.1 d
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1/9/87

Ch I conLin. nor-In.



Ch I poink norm.
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6/9/87

•

conduclod by PMM PAO Job 8721 bClIOe f,..eq <hz) 26.230

Loop 0005 I in. 1600N c:omponenl Hz ••condary field

4700E
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UTEM SURVEY al Mt. CHARTER far ABERFOYLE
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UTEM SURVEY ok Ml. CHARTER for ABERFOYLE

conducked by PMM PAO job 8721 bon freq (hz) 26.230

Lool') 013134 I j ne 18e0N COfnPQnenl Hz secondary fie I d
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42eaE

43eeE

4413eE

4seeE

46eet

4713eE

4813eE

4geeE

seeeE

UTEM SURVEY al Ml. CHARTER for ABERFOYLE
canducled by PMM PAO Job 8721 ba.. freq (hz) 26 2313 6/9/87
Loop 01304 I ina~eN eom.ponenk Hz ..econdol"'¥ fl.ld en. I pOinl norln.
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UTEM SURVEY a~ Ml. CHARTER for ABERFOYLE
conduc~.d by PMM PAO Job 8721 b ..... fr.q <hz) 26.230 :J/9/87

loop 0004 line 1800N compan.nk Hz lIullcondary field Ch I conlin. norm ..
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2pe0E

32efJE

34efJE

2geeE

3eefJE

31eeE

33eeE

.. 0eE

UTEH SURVEY al HOUNT CHARTER fa, ABERFOYLE RESOURCES

cand"cI.d by PAD PMM Jab 8721 b..... f,.q eh,,) 26.2313 29/8/87

Loop 00e2 line ISeeN cOlnpon.nk. Hz ••condary fl.ld Ch I cont.ln. no.......
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340eE

3100E

2500E

2600E

2800E

2766E

2906E

3300E

366eE

32eeE

UTEM SURVEY ot MOUNT CHARTER foe ABERFOYLE RESOURCES

conducted by PAO PMM job 8721 bo._ fc_q (h,,) 26 230 6/9/87

loop 0002 I in. laBaN CQlllpon.nl:. Hz ••condary fJ.ld Ch I poinl norlll.
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3 00E

3 00E

3 00E

400E

UTEH SURVEY al HOUNT CHARTER for ABERFOYLE RESOURCES

conducl ..d by PAO PHH Job 8721 b"", .. fr ..q 'n") 26.230 30/8/87

Loop 0002 lIne 2000N co"pon.n~ Hz ••c:ondary f,.eld Ch I conlin.

037205

norm.



UTEM SURVEY at MOUNT CHARTER

conducted by PAO PMM Job 8721

Loap 0802 line 2000N compon.n\:.

<~HH+

Hz secondary field Ch I poin\:. norm.
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for ABERFOYLE RESOURCES

bo.. fceq (h~) 26.230 6/9/87
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3600E

3700E

3800E

3900E

4000E

4100E

:4200E

4300E

400E

4 00E

UTEM SURVEY al Ml. CHARTER far ABERFOYLE

canducl.d bv PMM PAO Jab 8721 ba•• fr.q Chz) 26.230 31/8/87

Loop 00&34 Iln.2000N componenl. Hz ••condary field Ch I conlin. nor•.
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4613I1lE
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4800E

4113I1lE

411l13I1lE

37013E

3600E

381313E

391313E

UTEM SURVEY at Mlc. CHARTER for ABERFOYLE

oonducted by PMM PAO job 8721 boae freq (hz) 26.230 6/9/87

loop 0004 line 2000N componenl Hz S1ec:ondory field Ch I polnl norm.
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UTEH SURVEY aL Hl. CHARTER for ABERFOYLE
conducLed by PHH PAO Job 8721 ba.. freq (hz) 26.2313

Loop 0004 line 220BN componenL Hz ..oondary field
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Ch I conlin. norm.



eh I poln\. norm.
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3900E

440121

3700E

3600E

4i21i210E

UTEM SURVEY at Ml, CHARTER for ABERFOYLE
conducted by PMM PAO Jab 8721 baae freq <hz) 26.23121
loop €H384 line 2200N componanl Hz eecondary field
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norm.
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UTEM SURVEY el MOUNT CHARTER fer ABERFOYLE RESOURCES

conduoled by PAO PMM Jab 8721 be.. freq (hz) 26.2313 28/8/87

loop 2113.02 lin- 2200N componen\. Hz ••concfoI"'V fl.ld Ch I conlin.
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2900E

3 00E-[

3300E

UTEM SURVEY 0\ MOUNT CHARTER For ABERFOYLE RESOURCES

condUC\Qd by PAO PMM Job 8721 bo.. Fre. (hz) 26.230 6/9/87
Loop 01302 I in. 2200N component. Hz secondory field Ch I point.
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UTEM SURVEY 01 MOUNT CHARTER fo~ ABERFOYLE RESOURCES

conducl.d by PAO PMM Job 8721 bo.. f~.q (hz) 26.2313 28/8/87

Loop e.002 lin- 2400N cOMpon.n~ Hz ••condary flel d Ch I con~ In.
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33eeE

-_ .._. -
UTEM SURVEY 01 MOUNT CHARTER f_ ABERFOYLE RESOURCES
candud.d by PAO PMM Jab 8721 ba•• rr.q ("2) 26" 2313 6/9/87
Loop .0002 Iln<lil 2400N CQI\"I~on.nl Hz aec.ondor'V field eh 1 pOin\:.
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4200E

4300E

4400E

4500E

4600E

UTEM SURVEY el Ml. CHARTER for ABERFOYLE
cond",cl.d by PMM PAO Job 8721 be.. fr.q (hz) 26.230

Loop 0004 lin- 2400N co",pon.nl Hz ••condery f1.ld
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31/8/87

Ch I conlin. norm.
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eh I poinl:. norm.

6/9/87
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. I

conduclad by PMM PAO job 8721 base r....q (hz) 26.230

Loop 0004 I in.. 2400N component. Hz secondary field
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UTEM SURVEY ol MOUNT CHARTER for ABERFOYLE RESOURCES

conducl.d by PAO PMM Job 8721 b~. fr.q (hz) 26. 23e 28/8/87

Loop .0.0.02 line 2600N &:::-oD'lpon.ni. Hz ...condary fl.Jd Ch I conlin.
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UTEM SURVEY ok MOUNT CHARTER for ABERFOYLE RESOURCES

cond"d.d by PAO PMM job 8721 bo•• f ••• eh,) 26,2313 6/9/87

Loop 13802 I in. 2600N co,"pcnfiln~ Hz .ec::ondary fi.ld eh 1 polnl norm.
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UTEM SURVEY al Ml. CHARTER for ABERFOYLE

cond"cled by PMM PAO Jab 8721 b_e rreq <hz) 26.2313 31/8/87
Loop 0.094 line 2600N cOll'llpcn.ni. Hz ••condary fl.ld Ch I conlin. norm.
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3ge0E

UTEM SURVEY .~ Ml, CHARTER f." ABERFOYLE

cQnduc~od b', PMM PAO J.b 8721 ba.. f"oq (nz) 26 230
Loop 0004 I in. 2600N component Hz ••conddl"y field
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UTEM SURVEY ak MOUNT CHARTERar AB RFOYLE RESOURCES

cand"c\ed by PAO PMM jab 8721 base freq Chz) 26.230 6/9/87

Loop 130132 line 2800N componenk Hz seconda.... y field Ch I conlin.
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UTEM SURVEY al MOUNT CHARTER for ABERFOYLE RESOURCES

conduded by PAO PMM job 8721 bose freq (1->,) 26 230 6/9/87

Loop 0002 line 2800N componenl Hz secondary f j 81 d Ch I po i n~ norm.
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UTEM SURVEY el Ml. CHARTER fer A8ERFOYLE

conducled by PMM PAO Job 8721 boae freq (hz) 26.230 30/8/87
Loop 00133 line 2800N cOOlponenl Hz 8econd....y field eh I conlin. nor...
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41elelE

4200E
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4800E

4900E

UTEM S RVEY at m. CHARTER

conducted by PMM PAO Job 8721 base freq <hz) 26.230 6/9/87
Loop 01303 J j ne 2800N componQn~ Hz eeeondary fie I d Ch I po i nt norm



UTEM SURVEY .l Ml. CHARTER for ABERFOYLE

oonduoled bv PMM PAO Job 8721 b .... freq <hz) 26.230
loop eee3 line 2SeeN co..ponan~ Hz ••condgry field
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UTEM SURVE'{ al I'IT. CHARTER far ABERFOYLE RESOURCES

eo"duel.d b,t PAO PI1M job 8721 boo. fr •• <.... ) 26.230 6/9/87

Loop eee 1 line 2800N ca..panent Hz secondal"'Y f j e r d en I

037227

point no.....

N
Gl
Gl
X



037228,

Ch I conlin. norm.

11/7/87

E

E

38 13E

39 13E

37 E

31 E

36 E

UTEM SURVEY Gl MOUNT CHARTER for ABERFOYLE P/L

cond"cl.d by PAO PMM Job 8721 bose fr.q (hz) 26.2313

Loop 0001 lIne 2800N compononl Hz eeconda... y f 1.1 d

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY a\ MOUNT CHARTER for ABERFOYLE P/L

candudod by PAO PMM Jab 8721 bose freq (nz) 26.230

Loop 0001 lin. 2800N componenl Hz 8econdary field Ch I conlin. norm ..

037229

22/8/87

E

E

37

38 0E

39 0E

290 E

31 E

I
I ,-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



037230

Ch I conlin. no,.,...

30/8/87

I\l
111
)C

4 a0E

4 aaE

4 aaE

4 00E

UTEH SURVEY gl H~. CHARTER fgr ABERFOYLE

conduol.d by PHH PAO Job 8721 b..... fr.q (hz) 26. 23a

loop .0003 line 3eeeN cOl'ponen\ Hz ••c;;:ondary fl ... ld

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



037231

4900E

4800E

"'1313E

431313E

411313E

42013E

4131313E

UTEM SURVEY a' Ml. CHARTER far ABERFOYLE

canduded by PMM PAO jab 8721 base freq ChzJ 26.2313 6/9/87

Loop 0003 Ii nllil 3000N componenl Hz secondary f i Q I d Ch I po i nl norm

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

N
U1
)l:

UTEM SURVEY al Ml. CHARTER far ABERFOYLE

cond...cl.d bv PMM PAO Job 8721 b_. fr.q (hz) 26.230

loop 0003 I I ne 3eeeN co..ponan l Hz ••condarv f 1.1 d

037232

30/8/87

eh I conlIn. norm.



UTEM SURVEY at Ml. CHARTER for ABERFOYLE

conducted by PMM PAO Jab 8721 baee freq (nz) 26.230

Loop eee3 line 30a0N c:olnponent Hz liecondary field

23013

037233

eh I point norm.

6/9/87

00E

N
Ul
X

2200E

2600E

2700E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



037234

Ch I conlin. norm.

22/8/87

N
1I1
~

35 13E

33 13E

32 13E

34 13E

UTEH SURVEY al HOUNT CHARTER fo, ABERFOYLE P/L

conducled by PAO PHH Job 8721 ba•• f,eq (hz) 26.2313

Loop 0001 J In. 3eeeN cOllponenl. Hz secondary f leI d

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



Ch I conlin. norm.

037235

t 1/7/87

I\l
111
~

I\l
111
~

E

E

39 E

35 0E

32 0E

33 0E

34 0E

UTEM SURVEY al MOUNT CHARTER for ABERFOYLE P/L

conducl ..d by PAO PMM Job 8721 b".. fr ..q (hz) 26.230

loop aee I line 3000N componenl Hz .econdgry fie Id

••
.'
•••••••••••••••••••



poirtt norlft.

J\)
U1
~

31aaE

32eeE

38eeE

36ae

371313E

3eeeE

3ge13E

UTE"1 SURVI::'( al HT, CHARTER far ABERFDYLE RESOURCES

cand~ded DY PAD PMM jab 8721 ba•• fr.q (hz) 26, 23e 6/9/87
Loop 000' line 3l300N colftponenl Hz sQcondary f I <III I d en I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



037237

norm.

I\l
U1
~

4S00E

4'300 E

4S00E

4600E

UTEM SURVEY o~ Ml. CHARTER for ABERFOYLE

conduc~.d bv PMM PAO Job 8721 ban fr.q (hz) 26.230 30/8/87

Loop 0e03 line 320eN cOMponent. Hz ..econdarv fI.ld Ch I conlin.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



UTEM SURVEY al Ml. CHARTER for ABERFOYLE

conducl ..d by PMM PAO Jab 8721 b"".. fr ..q (hz) 26.230

Loop eeS3 II~ 32SeN cOlllponanl:. Hz aacondary field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

N
111
X

2300E

2400E

2500E

2600E

2700E

2800E

037238

30/8/87

Ch I conlin. nortn.



eh I conlin. norm.

037239

11/7/87

100E

200E

I\l
U1
~

39 0E

3000E

UTEM SURVEY gt MOUNT CHARTER for ABERFOYLE P/L

conducted by PAO PMM Job 8721 1t088 freq (h~) 26.230

Loop 01301 line 3200N cOll'lponen~ Hz .econdory field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I:



UTEM SURVEY ok MT. CHARTER for ABERFOYLE RESOURCES

conduded by PAO PMM Job 872\ base freq (hz) 26 2313 6/9/87

Loop Bal31 I in. 3200N component Hz secondary field eh I

N
(S)
(S)
x

037240

poinl norft.

3tElElE

4ElelE

3elelelE

N
U1
X

32ElelE

33ElElE

37ElElE

38El0E

390elE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY at Ml. CHARTER far ABERFOYLE
conduded by PMM PAO job 8721 baae freq (hz) 26 230
Loop eee3 line 32eeN cOl'lponent Hz 8ocondary fie.ld

<'***

037241

eh I poinl norM

6/9/87

230eE

24aeE

22aaE

I\l
(f1
x

250eE

2600E

2800E

30a0E

29a0E

31a0E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



037242

en I point. norm

6/9/87

I\l
lJ1
~

I , , , , , J I

4200E

4300E

4900E

4500E

4600E

4700E

4800E

4400E

UTEM SURVEY at Mlc CHARTER for ABERFOYLE

candudad by PMM PAO Jab 8721 baaa fraq (h~) 26.230

Loop 013133 r lne 3200N colftPQnent. Hz liI8condary field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY al MOUNT CHARTER fo~ ABERFOYLE P/L

cond"cl.d by PAO PMM Job 8721 ba•• f~.q (hz) 26.230

Loop eae 1 line 3400N cOlrlponenl Hz .econdary field

3300

037243

Ch I conlin. norM.

22/8/87

380 E

390 E

3100E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY al M~. CHARTER far ABERFOYLE

canducl..d bV PMM PAO Jab 8721 baae freq (hz) 26.230

Laop 0003 II ne 3400N ca..ponenl Hz .econdarv f , .. I d

037244

Ch I conlin. norll'-

30/8/87

2900E

N
111
X

2600E

2800E

2S00E

2300E

2700E

2.41l0€

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



Ch' poinl nOl"'!ft·

037245

6/9/87

, , ,

N
(11
x

26ElaE

2SEleE

24ElaE

3e00E

23ElaE

27ElaE

22ElElE

UTEM SURVEY al Mt. CHARTER roo ABERfO·fLE

canducled b·, PMM PAO jab 8721 baa. ro.q (hz) 26.2313
Loop ee133 linG 3400N component. Hz .econoa.... y field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY 01 MT CHARTER foe ABERFOYLE RESOURCES

cond"cl.d b, PAO PMM Job 8721 baso fceq (hz) 26 230 6/9/87

loop Bee 1 I i no '34l30N component Hz secondary' fie Id eh t

037246

point. norm

3900E

38B0E

I\l
Ul
X

3t00E

3 BBE

3700E

I'
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

3200E

3300E

3600

UTEM SURVEY al MOUNT CHARTER for ABERFOYLE P/L

conducled by PAD PMM Job 8721 bose freq (hz) 26. 230

Loop 000 I line 360eN cOlllponent. Hz eecondar-y field

037247

22/8/87

Ch I conlin. norm.



I\l
111
N

037248

eh I conlin. norm.

313/8/87

2800E

27013E

25U13L:

2600E

29013E

3000E

UTEM SURVEY al Ml. CHARTER for ABERFOYLE

conducled by PMM PAO Job 8721 baee freq (hz) 26.2313

Loop 1313133 line 36aaN co~ponenl Hz .econdary field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

N
U1
l<:

22EleE

2300E

2400E

2S00E

2600E

27a0E

28aeE

3eeeE

3100E

UTEM SURVEY ol Ml CHARTER fO' ABERFOYLE

conductod by PMM PAO Job 8721 ba•• fr.q <h~) 26 230

Loop eee3 line 3600N cQ..ponen~ Hz aacondol"'Y fie I d

037249

•

6/9/87

Ch I point. nO!"'Ift.



UTEM SURvEY ol Mr CHARTER for ABERFOYLE RESOURCES

oondueted bf PAO PMM job 8721 base freq (hz) 26 230 6/9/87

Loop 1313131 ! ine 3600N component. Hz secol"ldary field Ch t

037250

pOinl norm

3800E

3900E

3500

N
Ul
~

3400

3700E

3300E

3600E

3200E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY al MOUNT CHARTER for ABERFOYLE P/L

ecndueled by PAO PMM Job 8721 boee freq (hz) 26.2313

Loop 0001 line 3S00N component Hz 8econdary field

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

3300E

370 E

380 E

390

037251

23/8/87

Ch I conlin. norm.



UTEM SURVEY at MT. CHARTER for ABERFOYLE RESOURCES

oonduot.d by PAO PMM Job 8721 ba•• fro. (hz) 26 23B 6/9/87

Loop a0a1 lIne 3S00N component. Hz secondo,-'( field Ch I

N
CS)
CS)
X

037252

!=lolnt. nor-.., , .

N
U1
X

013E

38130E

39l30E

3400E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~1



037253

2800E

2900E

2700E

3100E

3000E

UTEH SURVEY al Hl. CHARTER for ABERFOYLE

conducled by PHH PAO Job 8721 baae freq (hz) 26.230 30/8/87

Loop eee3 lin. 3aBaN co..ponenl Hz ••condary field Ch I conlin. norm.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEM SURVEY al Mt. CHARTER foe ABERFOYLE

canducl ..d by PMM PAO Jab 8 7 21 ba•• fc.q (hz) 26 23<J
Loop 0003 I J n. 3SaaN cOIllPonent Hz secondary fie Id

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

N
111
X

22a<JE

23a<JE

24aOE

2500E

26<J<JE

2700E

28a0E

29013E

3<J13<JE

31 ClC\1=---

037254

6/9/87
eh 1 polnk nor-",.



UTEM SURVEY at MT. CHARTER fac ABERFOYLE RESOURCES

canductod by PAO PMM Jab 8721 ba.o fco. (nz) 26 230 6/9/87

loop 1313131 I ino 3800N component Hz secondo!"'( field Ch I

037'255

point nOl"'m .

N
(Il
x

E

0l3E

3900E

3800E

3400E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



UTEH SURVEY a\ Hl. CHARTER far ABERFOYLE

candud..d by PHH PAO Jab 872 t ba... freq (n",) 26.230

Loop eee3 line 3800N c:o..ponen~ Hz aec:ondary field Ch t conlin. norm.

037256

30/8/87

2900E

I\l
1I1
X

2700E

2800E

3100E

3000E

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



UTEM SURVEY al Ml. CHARTER fa" ABERFOYLE

conducled by PMM PAO Job 8 7 21 boes f"sq (hz) 26 230

Loop 130133 r in. 3800N co",ponGn~ Hz eGcondory fie I d

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

IV
U1
X

220eE

2300E

2400E

2S00E

26eeE

2700E

2800E

2900E

3000E

31 ClCl;;---

03725~'

6/9/87

en I point nOl'"IIl.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX XIII

037258



I
I
I
I
I

lit. Header data lit report far ; DOf!AOOlli

AMG E 3lI7707.2
AMG N 5380402.7

037259

North
2995.995I

I
I

Collar Coords:
Collar Depth:
Hole Depth:
Geol ogi st
Start DateTime
End OateT1me
Work PropoSi1
Tenement
Prospect
Hel! Objective

Eist
2914.765

.00
367.40

A.~eNel11

26/04/1999
24/05/1999

E.L.l06/97
Boundarj Pspect
Alt.1n CS Voles

RL
676.00s

I
I

** SUrveY data set report for DDtIAOO16

.00 -90.00 200.00
25.00 -90.00 200.00
50.00 -90.00 200.00
75.00 -90.00 200.00

100.00 -90.00 200.00
125.00 -90.00 200.00
150.00 -90.00 200.00
175.00 -90.00 200.00
200.00 -90.00 200.00
225.00 -90.00 200.00
250_00 -90.00 200.00
275.00 -99.70 200.00
300.00 -99.20 200.00
325.00 -99.00 203.00
350.00 -99.00 207.00
367.40 -69.00 210.00

I
I
I
I
I
I
I
I
I
I

•

Depth Dip Ali Instrument

theodolite
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman
eastman



*111 casing 'CXI data set report for: DDMAQ016

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

Item 1/ From To

1.00 .00 1.00
2.00 .00167.40

Casing Type

H\I
PVC

10 l

101.6 Y
16 y

Cornnents

32Tm1 c1ass 12

037260



I
I
I
I
I
I
I ** Drill log data s,t report far: DDnAQ01&

037261

I
I
I
I
I
I
I
I
I
I
I
I
I
I

It.... ,

1.00
2.00
3.00

From

.00
1.00

52.70

ro

1.00
52.70

367.40

Contractor

F.Ortner
F.Ortner
F.Ortner

Or; 11 Ri 9

F49J
F49J
F49J

Drill Method

Tri cone
Diamond
Oi amond

10

liB
96
75

Sample Type

cgri
cgri

cgri {scor



I 037262

I From To Sample Type Cu Pb Zn Ag Au 8a As Cr Zr Ii y Sb Ni Hg

Pom ppm ppm ppm ppm Pom ppm ppm ppm ppm ppm ppm ppm ppm

I .00 13.90 428217 CGRI 20 15 310 .50 <.OOB 2500 21 6 230 1550 35 1.6 na na
13.90 22.40 428218 CGRI 15 35 535 <.50 <.000 1300 6 25 290 2050 65 .6 na na
22.40 32.20 428219 CGRI 15 50 610 <.50 .015 1400 5 5 290 1950 50 1.0 na na
32.20 31.30 428220 CGRI 10 55 165 <.50 <.ODB 1100 4 15 340 2250 35 1.0 na na
31.30 48.10 428221 CGRI 15 15 600 <.50 <.008 1900 4 5 280 1850 40 .6 na na

I 48.10 55.40 428222 CGRI 30 25 95 <.50 <.009 1150 1 25 290 1950 40 .6 na na
55.40 65.40 428223 CGRI 10 55 80 <.50 <.OOB 1150 2 15 200 1900 45 .4 na na
65.40 75.40 428224 CGRI 15 60 80 <.50 <.008 1250 1 30 210 2050 35 .2 na na
15.40 85.40 428225 CGRI 15 80 80 <.50 <.OOB 1200 2 10 200 2200 40 <.2 na na

I
85.40 95.40 428226 CGRJ 15 65 90 <.50 <.000 1350 2 30 210 2100 40 <.2 na na
95.40 105.40 428227 CSRI 10 50 80 <.50 <.OOB 1300 1 10 210 2100 45 .2 na na

105.40 116.10 428229 CGRJ 20 55 90 .50 <.008 1250 <1 10 200 2000 35 .6 na na
116.70 126.10 428230 CGRI 15 25 60 <.50 <.008 1200 <l 6 260 1950 40 .2 na na
126.70 133.40 428231 CGRI 20 30 55 <.50 <.OOB 1150 <1 35 280 1850 40 <.2 na na

I 133.40 140.30 428232 CGRI 20 35 55 <.50 <.008 1250 2 <5 280 1900 35 .2 na na
140.30 140.70 428201 SCOR 60 20 230 <.50 <.OOB 2200 10 20 330 1850 30 <.2 15 .030
140.10 141.70 428202 SCaR 45 15 45 <.50 <.OOB 1450 15 25 220 1200 25 <.2 15 .010
141.70 142.10 428203 SCaR 25 5 30 <.50 <.OOB 1350 8 <5 240 1250 25 <.2 15 .020

I
142.10 143.60 428204 SCOR 15 <5 30 <.50 <.OOB 1550 5 30 260 1350 25 <.1 15 .010
143.60 144.50 428105 SCaR 185 10 55 <.50 <.008 1300 7 15 220 1150 15 <.1 15 .020
144.50 145.50 428206 sceR 585 15 50 1.00 <.DOB 1300 3 20 210 1100 15 <.1 15 .020
145.50 145.70 418101 SCOR 140 <5 55 <.50 <.OOB 1400 8 45 220 1150 15 <.1 10 <:.005
145.70 146.20 428208 SCOR 110 5 35 <.50 <.OOB 1350 8 5 140 1300 15 <.1 10 <.005

I 146.20 146.70 428209 SCOR 300 10 40 <.50 <.008 1350 15 35 220 1150 15 <.1 15 <.005

,146.70 147.30 418110 SCOR 305 30 45 <.50 <.OOB 1350 6 <5 210 1150 15 <.2 10 .020
147.30 147.90 428211 SCOR 155 <5 50 <.50 <.008 1450 1 35 160 1300 30 <.2 20 .010
147.90 148.50 428212 scaR 150 <5 35 <.5C <.009 1150 <1 <5 220 1150 15 <.1 10 .010
148.50 149.50 428213 sceR 165 15 90 <.50 <.OOB 1150 4 30 240 1150 30 <.1 15 .020

I 149.50 150.50 428214 SCOR 20 <5 65 c.50 <.OOB 1400 1 15 140 1250 30 <.2 10 .030
150.50 151.60 418215 SCaR 15 <5 40 <.50 <.OOB 1400 <2 20 230 1200 30 <.2 15 <.005
151.60 152.10 428216 SCQR JC <5 30 <.5C <.008 1350 <2 15 220 1150 30 <.1 10 <.005

152.10 155.30 428233 CGRI 60 30 115 1.00 .009 1350 7 35 210 1800 45 1.0 n, n,

I
155.30 163.40 418234 CGRI 1D 50 70 <:.50 <.008 1400 6 7 200 2000 45 ,1 na na
163.40 168.00 428235 CGRI 280 50 70 <.5C <.OOB 1350 3 25 250 1600 35 .2 n, n'
168.00 118.40 42B236 CGRI 30 40 6C .SV <.008 1300 I <5 270 1750 40 .4 na na
118.40 IB8.4O 428237 [GRI 15 80 70 <.50 <. DaB 1250 1 <5 300 1950 45 .2 na n'
188.40 198.40 428238 CGRI 15 35 65 <.50 <.OOB 950 1 15 300 1900 40 <.1 na na

I 198.40 208.40 428139 CGRI 15 45 85 <.50 <.008 720 I 5 190 1750 40 .4 na na
20B.40 218.40 428240 CGRI 15 35 75 <.50 <.OOB 540 1 10 280 1750 35 <.1 n, na
218.40 113.40 428141 CGRI 20 55 95 <.50 <.OOB 510 I 6 280 1650 30 .1 n, na
213.40 135.60 428242 CGRI 35 40 150 <.50 <.OOB 410 1 15 300 1800 40 .1 n, n'

I
235.60 245.40 418243 CGRI 2000 45 100 <.50 <.OOB 230 6 10 80 460 25 9.4 na na
245.40 151.80 418144 CGRI 1100 20 240 <.50 <.OOB 250 5 lOa 10 70 10 5.4 n, n'
163.10 270.00 428145 CGRI 500 50 110 <.50 <.OOB 140 1 6 160 950 10 <.2 na na
170.00 280.40 428146 CGRI 685 60 90 <.50 <.008 340 1 50 200 1250 10 <.2 n, na
280.40 290.40 428241 CGRI 90 60 40 <.50 <.OOB 760 1 <5 140 1400 15 <.1 n, na

I
190.40 300.40 428148 CGRI 90 40 60 <.50 <.008 1000 1 15 240 1500 15 <.1 na na
300.40 310.40 418149 CGRI 50 60 55 <.50 <.OOB 1000 1 <5 140 1350 35 <.1 na na
310.40 310.40 418250 CGRI 50 35 60 <.50 <.OOB 1350 1 15 140 1450 35 <.1 na n'
320.40 330.40 429251 CGRl 75 50 85 <.50 <.OOB 1350 <l <5 270 1600 35 <.1 na n'
330.40 340.40 42B252 CGRI 65 60 75 <.50 <.OOB 1050 <l 15 260 1500 35 <.2 na n'

I 340.40 348.00 428153 CGRI 10 45 60 <.50 <.OOB 540 <1 <5 110 1500 35 <.2 na n,
349.00 355.40 42B254 CGRI 60 35 85 <~50 <.OOB 310 1 15 270 1650 40 <.2 na na
355.40 367.40 428155 CGRI 15 40 60 <.50 <.OOB 460 <1 5 300 1750 40 <.1 na na
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APPEBDIX - !lAC 16

Sample No. Depth Description

428256 52.9 Dacitic volcaniclastic

428257 46.2 Dacitic volcaniclastic - eutaxitic?

428258 102.6 Rhyodacitic lava

428259 156.0 Devitrified dacitic lava - patch of alteration

428260 193.4 Volcaniclastic - eutaxitic?
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REPORT CMS 88/6/37

Central Mineralogical Services

12th September, 19BB

Letter dated 22.6.1988

A.W. McNeill

28th June, 1988

Petrology

428256 - 428260

I
.1'- (,

~v<~~

H.W. Fander, M. Sc.

YOUR REFERENCE:

WORK REQUESTED:

DATE RECEIVED:

SUBMI TTED BY:

SAMPLE NOS.:

Mr. A.W. McNeill
Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

39 Beulah Rood, Norwood, South Australia 5067
Telephone (08) 425659 Fox (08) 363 1820
International: Telephone + 618 425659 Fox + 618 363 1820

Copy to:

Mr. H. Skey

Exploration Manager

Aberfoyle Resources Ltd.

Exploration Division

123, Camberwell Road

HAWTHORN EAST / VIC. 3123
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REPORT CMS 88/6/37

Five slabbed drill core samples from DDH MAC-16 at the Boundary prospect

were received for routine petrological examination. Representative thin

sections were prepared and examined together with respective offcuts,

with stain tests performed as warranted. Attached descriptions summar1se

the microscopic data and include interpretative comments.

Summary

As sampled, this suite represents altered dacitic volcanics flanking

an andesitic to trachyandesitic unit represented by samples 428258 and

428259 (MAC-16/102.6 m and 156.0 m, respectively).

Dacites are typically flow-brecciated types, with some evidence of a

flow-brecciated ignimbritic mode of origin, although much of the finer

detail is obscured by alteration effects.

The andesitic unit is possibly intrusive in part, specifically the

relatively coarse-grained and texturally homogeneous 428258 sample.

Pyritic mineralisation is associated with discontinuous, weakly chloritic

quartz veinlets and sericitic micro fractures in the 428259 (trachy)andesite.

Alteration assemblages are noted in the individual descriptions.

D. Cowan, B. Sc.



Conspicuous leucoxenised opaques. Secondary limonitic stainings
and minor films of Mn-oxide. Rare oxidised pyrite. Rare zircon
and monazite.

Minor traces of apatite, rare montmorillonite-chlorite-pseudo­
morphed ferromagnesian (?amphibolel microphenocrysts. Extremely
rare feldspar-replacive clots of fibrous zoisitic epidote.

Flow-structured and brecciated porphyritic, semi-felsitic with
flow-orientated sub- to fine millimetric-scale lava clasts in a
texturally similar matrix (hence tuff laval. Locally vaguely
relict eutaxite-like on a microscale. Incipiently sheared.

Random to semi-flow-structured, moulded, psammite to lapilli
grade lithoclastic. Featureless to distinctly microshardy/
contorted eutaxitic matrix in individual clasts, partly obscured
by felsitic devitrification. Incipiently sheared.

1.037275(l.S.60250)

(loS. 60251)

Altered Dacitic Tuff Lava

4282')6

Altered Dacitic "Breccia"

An argillised/partly silicified felsic intermediate-acid flow
breccia with dacitic compositional characteristics. This rock is
clastic lava-like, but may represent a thoroughly welded and
flow-brecciated tuff (vitric-crystal) on vague relict micro­
textural grounds.

Frequent aibitised/weakly sericitised plagioclase-, minor
variably corroded quartz phenocrysts in a matrix of partly
degraded/kaolinised sericite, with varying proportions of anhedral
fine to microcrystalline quartz. Minor spongy clots of chlorite
and partly degraded "montmorillonitic" clay. Conspicuous
leucoxenic semi-opaques.

Disseminated to frequent variably sericitised and extensively
degraded/kaolinised feldspar phenocrysts and crystals fragments,
relatively quite minor corroded quartz phenocrysts in a matrix
of semi- to sericitic partly degraded (illitic, to kaolinitic,
variably Fe-stained) white mica with varying proportions of
felsitic-anhedral quartz.

An altered dacitic flow breccia with affinities to 428256; coarser
lithoclastic structures and relatively diagnostic flow-brecciated
welded-tuffaceous features. Reasonably interpreted as a flow­
brecciated ignimbritic lithic-vitric-crystal tuff.

428257

INTERPRETATIoN/
COMMENTS:

ACCESSORIES:

FABRIC:

CLASSIFICATION:

CoMPoSIT ION:

ACCESSORIES:

SAMPLE NO.:

INTERPRETATIoN/
COMMENTS:

FABRIC:

SAMPLE NO.:

CLASSIFICATION:

COMPOS IT ION:
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Leucoxenised opaques, traces of apatite.

Porphyritic, amygdaloidal, weakly flow-structured/subtrachytic.
Very incipient post-veining stress effects.

Irregular Fe-stainings partly controlled by late limonitic
microfractures. Leucoxenised opaques, minor traces of apatite.

Porphyritic/trend glomeroporphyritic, weakly amygdaloidal with
a fine/trend medium-grained random semi-felted lathic groundmass.

2.037276(T.S. 60252)

(T.S. 60253)

Amygdaloidal Andesite

428259

42B25B

Amygdaloidal Trachyandesite

Albitised/sericite-montmorillonite-stained plagioclase pheno­
crysts and phenocrystal clusters, subordinate chloritic
montmorillonite semi-pseudomorphed ferromagnesian (amphibole,
pyroxene) phenocrysts and microphenocrysts, disseminated quartz
amygdales and micro-amygdales. Groundmass of Fe-pigmented, weakly
argillised (kaolinitic) albite microlaths with subordinate
chloritised amphibole laths and a semi-pervasive quartz mesostasis.

A texturally homogeneous andesitic/trend quartz-andesitic phase
with textural features suggestive of a minor intrusive mode of
origin; alternately, may represent the core zone of a relatively
thick flow. Moderately chlorite-clay-altered, enhanced by mild
weathering effects.

Albitised/weakly sericitic plagioclase phenocrysts, relatively
quite minor chlorite-montmorillonite pseudomorphs after
ferromagnesian phenocrysts and microphenocrysts, sporadic quartz
amygdales in a groundmass of albite microlaths and microlites
with a K-feldspathic mesostasis. Sporadic discontinuous
weakly chloritic quartz veinlets and sericitic micro fractures.
Disseminated extensively oxidised pyrite (mean 750 um).

Similarities with 428258, but distinctly finer-grained, lava-
like and trachyandesitic in comparison. Finer detail obscured
by irregular zones of secondary Fe-staining. Pyrite partly
controlled by quartz veinlets and semi-contemporaneous sericitic
microfractures. The host rock is only mildly chlorite-clay-altered.

ACCESSORIES:

INTERPRETATION/
COMMENTS:

FABRIC:

CLASSIFICATION:

SAMPLE NO.:

COMPOSITION:

ACCESSORIES:

INTERPRETATION/
COMMENTS:

FABRIC:

CLASSIFICATION:

SAMPLE NO.:

COMPOSITION:
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Psammite to lapilli grade, moulded lithoclastic, with porphyritic
lava-like to vaguely relict eutaxitic clasts.

Rare leucoxenic anatase-stained chlorite pseudomorphs after
microphenocrystal ferromags. Traces of K-feldspar. Disseminated
leucoxenic semI-opaques.

This rock is broadly similar to 428256 and particularly 428257.
In contrast, it exhibits a chloritic alteration assemblage with
subsequent irregular replacive Zones of weakly Fe-pigmented
microcrystalline albite. Tuff lava-like, but probably a flow­
brecciated welded tuff.

3.,1.5.60254)

Altered Dacite Breccia

428260

Phenocrysts and phenocrystal clusters of oligoclase-albite,
relatively minor quartz microphenocrysts in a matrix of very
fine to microcrystalline albite with subordinate/variable
proportions of microcrystalline quartz and semi-pervasive
microscopic intergranular clots of chlorite.

ACCESSORIES:

FABRIC:

SAMPLE NO.:

COMPOS I TION:

CLASSIFICATION:

INTERPRETATION/
COMMENTS:

FABRIC:

SAMPLE NO.:

COMPOS IT I ON:

CLASSIFICATION:

ACCESSORIES:
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Cu,Pb,Zn,Aq/l0l,Asl114

Ba,Cr,Zr,Ti/401,AuI309

REMARKS
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INTRODUCTION

In keeping with Aberfoyle's exploration strategy, that every

drillhole be logged with Down Hole Electromagnetic (DHEM)

techniques, MAC 16 and MAC 20 were logged.

For both holes loops were laid out so that the loop's primary

magnetic field would couple with any vertical and horizontally

dipping targets that may exist within 150 meters from the hole.

Loop locations for MAC 16 are shown on Fig 1, while the loop

coordinates for the MAC 20 hole are given on the legend

accompanying the profile plots.

Mac 16 was logged by McSkimmins Geophysics using the SIROTEM

downhole unit, while the MAC 20 hole was logged by a Geoterrex

crew using an EM-37 unit.

MAC 20 RESULTS (Figures 2 & 3>

MAC 16 RESULTS (Figures 4 - 7)

The MAC 16 data is obviously polluted by powerline noise,

particularly evident in the uphole negatives in the loop 2 data.

Nevertheless, no obvious effects from an off-hole conductor are

present in the data.



037285.

/1 ~-------'yt" /'

\~\//\~ ~" "".,'" .'\.+' ;y

L'~ 1,/ '~7
3800N

\,

r--J' ~ fI; I

o~
,'>

,

~-~ ~'"'' "'" "'---J,,'"
",'"
~

lope 6 compass survey '\

i / 3400N

t-yj

'4~!
-\

,~,
~~~ /

, f

~
, I

/

"
""

y 11/ \J.
y ~ // '~

../-- f/
!IOON

'" )
...... " {/ 3""0 N

MAC 16 "ill TI
29QON

I.- ," \

~ 11\ f1 12\ 12

II ------

/Ir
,) / I

\" (
\

2600N

~
.. \
0

\
0.,
N

"
1"-_ /1----,

"-
"

N

0 500

Metres

I
5cm

I" -I

Aberfoyle Resources Limited
EXPLORATION DIVISION FIG. I

REVISIONS
NORTH WEST TASMANIA Compiled:

Inil. Dilte Init. Dale
Drawn:

MAC 16
Traced : Geo Drafting

DHEM LOOP LOCATIONS Checked ;
1

1 Date: February 19891 Locltion Code: Scale: 1'10000 Plale No : MAC 229

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1
5

I



- - - - - - - - - - - - - - - - - - -
SURVEY SPECIFlcmoNS

I R1•.(J

IUIftT ~T'E I MIlE1 1_
alFllUItollW I CIIl8UlllE TIM8llna lJII',

tIllLJ. IIU lm¥ET
IE60IIii nrr. t tD IEIB
Ill. rI' nlOS I 2DaI
rIIMQIUIB '1BJ11Il ...
EiUBl I 1111I10 II &'II IS
CUIEIIT I 1.1 ....

CftIMTOR I P "'1.11Ii

ABERFOYLE EXPLORATION
T

TASMANIA
0

MACINTOSH W
SIROTEM PROFILE -.]

LINE MAC 16 Loor 1 ~
T

SI SI II '"
,., 'SI 'ID 'SI '"~ ... .. '" CXJ

DEPTH IMI IDlE • UID O?

2 10.81 PLOT 5PEI:lFIC~TlONS
:<,

I alnllTlt. sot.E - 1:1ID1
IBIIIDL IDlE - UQllnIllC

Q. I'6l aDIlE

il!
UIUlIETJIBI .! .... fl

J II.D

0

~
~

ffi
.II.IEI

---

~ I: (Z.II

I a;~ I- 5cm .. ,~

.d.m



- - - - - - - - - - - - - - - - - - -
SUlVEY SPEC IFlCAlI OHS

IIU. GJIf'1I I ....IIC CEII'Rl'SlCl' M .

TASMANIA

.' MACINTOSH

SIROTEM PROFILE
LINE MAC 16 LOOP 1

IDLE - , :1111I

ABERFOYLE EXPLORATlON

5cm

PlOT SPECIFICAIIOHS

fIIllZllllTIl SOlE - 1mUD
19T1QL au: . lJDIlIJlIlC..........

UIUI: If:T&I -t MIl "

IiUlVET lMTE: 1 MII5T I.
(DF(QJIATlIII: CIIlIilllMl: rMDI11lBI1..DlII".

"[lL fIlE: U\'E1'
EMIllii lIfT. ~ II IETIIt
lID. rJ' li10r : :IINI
I1IAI8UmI I 1IIBl11II ....
EEI'IBI : ItIlOIBI II 11II I.
aJIEIl1 ~ 1.0 III'S

OI'IIlIlrat 1 , "[11I1110

I lV.41

4CUJ

2 flUI

i ~:IJ
StUI

, 11.21

..'"........,.,
IJ£PTH IMI

..'01'01,.,,.,

•
!l

0

":

- -
h.

~ '- -
~ :----- -

---
~ - ---~ '--- ./

"-

~-#'A~~ ~ "- -
0

-7 v -- ~-
T

'"T , , , , , , , , ,



• - - - - - - - - - - - - - - - - - - -
I 1U.4J

!!:r--------------------;,L-----------------------------.-

SlllVEY SPEI:IFICATIONS

IiIR'IET IIAIE I MIII&T 1_
ClllFllDll'llM I GIl ...... JlM8IIla UllI'.

mtlLL IIU IIIl'IET
EMIl'" IIII'. ~ I' IIEl"IEJ
III. IF (TMJ:S ~ .-

l: 10.11 IlWIIlltll1l I 1ED11ll .....
EI18 = IIIGIBI II " ••
IlIIEIlT I I.a III'S

DI'EIl*.IlIlI :r ...llIlll5

II fr••

• 'l.lI
• (.c.lI

PLOT SPECIFICATIONS

Scm1--

1111UmnM. IOU - IlUIU
WIlTIIJl EX.E - UDllIIIIIIC

a. PlllIIDI£
UlEIi IEIB:iI -I lID fI• aUI

7 11.41

ABERFOYLE EXPLORATION

TASMAHIA c
MACIHTOSH W

5IROTEM PROF ILE ~

LINE MAC 16 LOOP 2 M
00T,. .. OJ 01 'ID I,. ,.. ,OJ '01 XlI XlI

DEPTH IMI 5Dl..E ~ 1:1. 00



----------~--~--~-~-~ - laI.4J

!l:i-------------------------------------------..-.ll&D

• - - - - - - - - - - - - - - - - - - -

z ra.11

• n.ll

I lI.n

1 1lI.41

51JlVEY SPECIFICATIONS

Il.R'JU' IMIE : NII&T I_
DlFIa.U_ l .... ..,. ,....lnR ....,

IRILLIIU ....
IE'H1II5 m. I II IEIIII
!D. IF Sl'1DS , ala
TIIMIIIT1II I IBJI~ ....
EEI1'Bl t IIl1lto II M I.
DJIIlIJ t '.D ...
llI'BboTIII t, ""_1110

I'lOT 5PECIFICAT!OHS

IIlIlmrlM.liDI.f - 1:111II
lBTltM. D.E ~ LailIllID11IC

a. PllIIDIE
UIDIEr-. ... lID tl

5cm

ABERFOYLE EXPLORATION

TASMANIA c
MACINTOSH W

S[ROTEl-l PROF ILE ...J

LINE MAC 16 LOOP 2 M

'i.. I..
, , , 00

Oel ,.. .. ... lei .. .. .. ... ... ..
DEPTH 1M) IDLE - ilIa ~



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX XV

037290



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

east
7430
6878
6780
6780
6770
6150
6075
6475
5400
6700
6700
7525
7525
6850
6850
6850
6660
6660
7200
7200
6580
6400
6395
6880
5670
5485

north sample REPORT No.
6400 206348 CM77/4/18
5000 271424 CM86/11/14
4803 271425 CM86/11/14
4814 271426 CM86/11/14
4800 271427 CM86/11/14
3600 271444 CM86/11/14
3800 271445 CM86/11/14
4000 271447 CM86/11/14
1400 379717 CM87/2/14

310 379727 CM87/6/22
310 379732 CM87/6/22

4100 379734 CM87/6/22
4100 379735 CM87/6/22
2830 379737 CM87/6/22
2830 379739 CM87/6/22
2830 379740 CM87/6/22
2400 379743 CM87/6/22
2400 379745 CM87/6/22

<10 379746 CM87/6/22
<10 379747 CM87/6/22

2570 379749 CM87/6/22
6055 427465 CM88/6/31
5800 427472 CM88/6/31
2830 427478 CM88/6/31
1260 562660 TC46
1210 562662 TC46
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D. Cowan, B.Sc.

Minor traces of detrital zircon and partly leucoxenised brown rutile are also
present.

The rock is a poorly sorted weakly argillaceous orthoquartzite consisting of
quartz-cemented fine to coarse sand sized single and composite quartz grains
with sporadic Quartzite, chert, and argillite) lithic fragments. Traces of
kaolin are included in the quartz cement and the rock is quite markedly stressed.

037292

Date 3rd May 1977

IDENTIFICATION

206348

DETRITAL? PICOTITE

MACKINTOSH
640011 7430E

Date Received:_---'2....8.....,,4'---'-7-1-7 _

Nature of Sample: ~_H",a",n~d,----,S",p",e",c ....i",me=n _

SECTION No. 21059

The opaque phase is an accessory detrital constituent as fairly evenly sized
angular to rounded grains (mean about 100u) comprising 0.2 - 0.5% of the rock.
Optical features (opaque to incipiently translucent in dark red brown at thin
edges, isotropic, unzoned, grey, low reflectivity) indicate that this is a spinel
and one of the more chemically complex varieties most likely a picotite. This
could be confirmed by spectography but a larger specimen would be required for
initial heavy liquid separation/concentration.

DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

a. Hand Specimen:

Grey white argillaceous quartzite, non-magnetic.

Job No. CMS 77/4/1 8

Reference Order No. 7129

Sample No. 206348

. CENTRAL MINERALOGICAL SERVICES PTY. LTD.

b. Microscopic:

This specimen was examined briefly in thin section and subsequently in polished
section and by determination of Vickers Microhardness of the opaque phase appear­

( ing as minute black specks in hand specimen.
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REPORT CMS 86/11/14

Central Mineralogical Services
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23rd December, 1986

39 Beulah Road
Norwood, S.A. 5067
Telephone 425659

Letter dated 10.11. 1986

14th November, 1986

32 Samples

Petrology

D. J. Jack

H.W. Fander,M. Sc.

YOUR REFERENCE:

WORK REQUESTED:

DATE RECEIVED:

SUBMITTED BY:

SAMPLE NOS.:

Mr. D. J. Jack
Geologist
Aberfoyle Resources Ltd.
Exploration Division
P.O. Box 952
BURNIE / TAS. 7320

Copy to:
The Chief Geologist
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REPORT CMS 86/11/14

Thirty-two rock samples from the Barite Creek Grid were received for

routine petrological examination. Representative thin-sections were

prepared and examined in transmitted and obI ique incident 1ight,

supplemented by stain tests on offcuts, where warranted. Attached tabulated

descriptions summarise the microscopic data and include interpretative

comment s.

Summary

This suite is a composite of altered volcanics and quartzose-micaceous

sedimentary rocks. Volcanics range from basic to acid and are analogous

to those developed in the Que-Hellyer area. In compari son, however,

rhyol itic facies appear relatively conspicuous, although this may reflect

samp ling.

Sediments are typified by micaceous quartzites grading into protoquartzite

and relatively micaceous pel itic facies. These rocks are non-tuffaceous,

but may include minor reworked volcanic components. In this sense, these

rocks may be contrasted with simi lar quartzose-micaceous psammopel itic

facies developed at the Boundary Prospect (CMS 86/11/12), which are

typically distinctly tuffaceous in comparison.

D. Cowan, B. Sc.
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271424 Mica Si Itstone. Fine silt-sized, partly de- Si I ty sha Ie-parted Minor clastic Fine-grained micaceous pelite with

graded white mica flakes, subordinate to minor fine-grained siltstone leucoxenic sem i-opaque , ami nor quartz sand component
s i It- to 1oca II y fine sand-sized quartz grain, with minor fine sandy traces of carbonaceous concentrated in thin bands. Exhibit
wi th a sem i - se ric i tic white mica Inatrix, quartzose part Ings. matter. lacustr Ine bedding/sorting
minor shale partings. characteristics.

~- -

271425 Basaltic Breccia. Clasts of s i I ic i f ied Weakly flow-structured, Tr ace s magnet i te, Impure chert-cemented subaqueous
?orthopyroxene/weakly augite-porphyritic, psammite to lap i \I i apatite. Sporadic basaltic flow-breccia characterist
albitised feldspar-microlathic, chlorltic grade, I It hoc Ias tic. albite-epidote-quartz Sulphides concentrated in amygdales
glass-mesostasised lava with varying proport ic ns locally crustiform amygda Ies. Traces of and a I tered pyroxene phenocrysts.
sericitised pllenocry~~aI feldspar.Chloritic matrix. pyrite,pale sphalerite

271426 Sericitlc Orthoquartzite. Framework of sub- Poorly sorted, gritty, ~1 i nor detrital 51 ightly impure (weakly sericiti5~d

angular to subround quartz grains, mi nor fine to medium sand- sericitised feldspar, f e Idspat hie) orthoquartzite or
angular quartizte clasts. Fi ne to micro- stone. Unbedded leucoxenic sem I-opaque , llquartz pebble sandstone". Harked
crysta Iii ne quartz cement with disseminations, (?s 1umped). Stressed. zircons. and pervasive stress effects.
mi nor clots of sericite.

271427 Amygdaloidal Basa It. Saussuritised feldspar Flow-textured, porphyr itic/ '1i nor leucoxenis d Massive to flow-brecciated/chert-
and fresh to chloritic pigeonitic aug i te trend giomeroporphyrit ie, opaques, rare cemented, amygdaloidal pyroxenic
phenocrysts, sporad ic chlor i te-quartz amyg- amygdaloidal, basaltic. ultrafine pyrite. basa It. Close compositional
dal es. Albitised plagioclase-microlathlc/ locally brecc iated/ ninor chlorit I sed affinities with 271423, 271425.
epidote-stained chloritic mesostagised ground" ass. chert-cemented. phenocrystal ?ort hapyr xene.

~~- f-' - --- ---
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2714/14 Andesi t ic Tuff. Montmor. onltlc clay Sheared/crudely Leucoxenised/oxidised Interpreted as an andesitic 1it h ic-
aggregates wi th interspersed clots of rnicro- phyll i tic, vaguely opaques. Semi -pervasivE crystal tuff on re Ii ct compositiona
crysta 11 i ne quartz, partly degraded/argil lise re I ic t sandy clastic Iirllonitic stainings. and textural features. Deta i I
feldspar-replacive albite, clots/lenses of lithic-crystal obscured by weather i ng effect s.
chlor i teo fragmenta I.

271445 Basal t ic Breccia. Clasts of augite/albitised- Simi Iar to 2714 1;1, but Le ucoxe n i sed opaque s, Flow-breccia characteristics, but
saussuritised feldspar-porphyritic, chlorite- semi-moulded in traces of chrom i te. alternately a weakly moulded 1i thic
quartz-amygdaloidal, subvitric feldspar- comparison. Cor ros ivel Minor clots of pale ("Iapi 11 i") tuff. Typ ica I basaltic
microlitic lava. Microcrystall ine a Ib i te-quar z replacive matrix. microcrystal I i ne re Ii ct compos it i ona I and alteration
rnatrix wi th frequent fine vugs of chlorite an quartz. I pumpe I IYi te. features. ---_ ..- -- -------'

271447 Protoguartzi teo Framework of subangular to Moderately to well- Detr i tal zi rcons, "Fuchsitic quartzite" with affiniti
subround quartz grains, subordinate chert/ sorted. fine to medium leucoxene, tourmal ine, to 271426, but carrying accessory,
impure chert/cherty arg iii te clasts. dissem- sandy clastic. Weak Iy cloud y leucoxenic- volcanically-derived lithic clasts,
inated chrom i te gra i ns wi th associated clots/ bedded; incipiently arq ill ic degraded partly altered chrom i te gra i ns.
discontinuous films of fuchsite.Overgrowth qu ~rtz cement. stressed. albitic lava clasts._.---_ ..-.- -
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REPORT CMS 87/2/14

Ten rock chip samples from the South Hatfield area were received for routine

petrological description. Representative thin-sections were prepared and

examined together with the offcuts, with stain tests performed as warranted.

Attached tabulated descriptions summarise the microscopic data and include

interpretative comments.

Summary

Sediments include typical quartz-mica sandstone and relatively micaceous

siltstones. The majority, however, are (primary or mildly reworked) tuffaceous

types, including tuffaceous sandstones, pelitic ashes and ashy or vitroclastic

pelites.

These reflect sodic to sodi-potassic acid volcanism, apparently sub- to distal

to the sediments, but clearly contemporaneous in part. Minor acid-volcanic­

derived components appear within the quartz-mica psammopel ite facies which,

as elsewhere in the Que/Hellyer sequence, represent breaks in volcanism.

Pel itic ashes have been partly misidentified as cherts, no doubt due to cherty

"field" characteristics. Observation of fracture pattern (brittle, as against

conchoidal) may be useful in distinguishing these rocks from true cherts.

D. Cowan, B. Sc.
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Comment s
•

-
379717 Mica-Quartz Sandstone. Silt-sized muscovite Well-sorted, s i 1ty Clastic teucoxene, Essent ially a s i It y, relatively

(1. S. flakes, subordinate subangular quartz, mi nor clast ie, mass i ve to carbonaceous matter, micaceous variant of 379716 ; only

57498 ) se ric i tic feldspar grains, with a partly finely 'landed; carbonaceous pe Ii te incipiently volcanomict in comparis
degraded ( ill i tic /kao lin it ic ) sericite incipiently sheared. clasts. Discontinuous Pyritic stringer is a mi Idly sheare
matrix. spon'lY stringer of pyr; te-chlor i te veinlet.

pyrite ana c", uri ,e.

.

,-

W
-J
~.
e.o.-
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REPORT CMS 87/6/22

Twenty-two rock chip samples from the Lake Mackintosh (17 samples) and Romny

Moor (5 samples) were received for routine petrological examination.

Representative thin-sections were prepared, examined in transmitted 1ight and.

together with respective offcuts, in oblique incident I ight. with feldspar and

carbonate stain tests performed as warranted.

Attached tabulated descriptions summarise the microscopic data and include

interpretative comments.

Summary

The Lake Mackintosh suite is dominated by incipiently regionally metamorphosed

pelitic and psammopel itic sedimentary rocks. These reflect sub- to low-greenschist

facies metamorphic effects with weakly directed sericitic white mica. quartz

and chloritic assemblages. Sandstones are volcanomict in part. but in general

these rocks are devoid of tuffaceous components. This group, however, includes

a psammopel itic ash (sample 379702) and an altered andesitic volcanic (79701),
which could be considered as distal equivalents of the Que/Hellyer volcanic

sequence and may warrant trace element analysis in confirmation.

A group of devitrified and sericite-altered, dacitic to rhyol itic acid volcanics

is represented by samples 379737. 739. 740. 743 and 750. These rocks appear to

represent minor intrusives in part. although this group includes one rhyol itic

tuff (79743).

Partly recrystall ized/weakly directed sedimentary quartzites comprise a

distinctive minor group of rocks. represented by samples 379735. 746 and 747.
These rocks are incipiently volcanomict and carry minor detrital chromite with

related development of secondary fuchsitic mica in these variously quartz-veined

and restressed rocks. Individual examples carry traces of pyrite; concentrated

in pel itic I ithic clasts, and/or secondary films of pyrite-derived jarosite.

The Romny Moor suite is similarly dominated by psammopel itic rocks. These include

two tuffaceous siltstones or distal impure pel itic ashes and a quartz-mica

sandstone with affinities to those in the Que River Shale, and representing breaks

in the Que/Hellyer volcanic sequence.

D. Cowan, B. Sc.
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CENTRAL MINERALOGICAL SERVICESSar"p I
r~o • Classification Compositioll leaoric Comments

....• --- ---------

37972 Sericitic Slate. Semi - to serlcltlc 'v/h i te Banded on a sub- to Minor degraded serlcltl Weakly carbonaceous quartzose-
mica with minor fine silt-sized re lie t fine mi II imetric seal e clastic feldspar and micaceous s i I ty shale with variably
detrital quartz and mu SCOII i t e flakes, minor concordantly mildly degraded/ferruginised (degraded) dolomitic argillaceous
carbonaceous matter. Sporadic quartzose- sheared. carbonate in s i I ty si Itstone partings. Rare oxidised,
s i It y interbeds. un its. weakly pressure-shadowed ovrite.-

37973 Lithic Sandstone. Re Ii ct framework of se ric i t ic We II-sorted, medium Degraded/ferruginised Primarily a coarse-grained lit hi c
pel i te, carbonaceous shale and se ric i tic to to coarse sandy biot ite flakes, minor sandstone, pel ite/chert-derived, with
(deg r aded ) dolomitic impure chert/cherty clast ie, wi th a feldspar grains, minor felsic intermediate-acid
argillite clasts, minor quartz grains. Senl i phyllitic overprint. sericitic lava c'asts~ \lolcanic-. and granite-derived
sericitic white nlica matrix. leucoxene,chromite gra i s. components. Non-tuffaceous; mi Idl v

379 73~ Quartz-Mica Phyllite. Subpolygonal/directed Strictly a fine-graine Semi-pervasive .'''''Ld'''Ur~n,?sea. .
Primari Iy an impure (sericitic) ortho-quartz and subordinate fine-grained muscovite banded schist. Dis- sericitic to locally quartzite. Reflects relativelywi th thinly disseminated magnetite and s i1t- harmonically resheared Ilematitic micro- advanced greensch i st facies regionalto fine sand-sized, well-rounded re I ict and crenutated. fractures. metamorphism and reshearing effects.detrital zircons.

37973~ "Metaguartzite ll
• Re Ii ct framework of sub- lie II-sorted, weakly De t r ita I zircon, Simi larit ies with 379734, but

angul ar to -rounded overgrown quartz grains bedded fine sandy schor 1, chrom i te, represent i ng a relatively pure ortho.
wi th disseminated re Ii ct detrital magnetite~ clastic; partly re- leucoxene. Traces of quartzite. Mildly regionally meta-
films of chlorite and fuchsitic mica. crystall ized. Mi Idly carbonaceous matter. morpho sed; irregularly qua rt z-ve i ned ;'~
Irregular quartz veins. stressed veins. mi Idly restressed.

~
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Sample

CENTRAL MINERALOGICAL SERVICES

No. Classif ication - Conpos it ion Fabric Accessories Comments

379737 AI tered Felsite. Aggregates of sericite and Weakly banded,felsitic Leucoxen i sed opaques. Dev i t r if ied, sericitised/mildly
variably sericitic fine-grained quartz with Irregularly fractured Rare sericitised si I iclfied-chloritised felsic pi tch-
thinly disseminated se ric i t i sed feldspar to semi-brecciated. biotite phenocrysts. stone; broadly dacitic. Hematitic
phenoc rys ts. Minor clots, films of chlorite. Incipiently sheared. fracture pattern simi lar to that in
Irregular hemat it i c fractures. 379734, relativeiy marked.

379739 Altered Felsite. Aggregates of sericite and Sim i Jar to 379737; Relatively abundant Close affinities with 379737 ; s light I
weakly sericitised fine anhedral quartz; sl ightly relatively 1eucoxen i sed opaques, relatively siliceous. Pyr i te in micro
thinly disseminated sericitised feldspar banded, simi larly rare sericitised scal e siliceous-sericitic stringers;
phenocryst s. Semi-pervasive limonitic Fe- incipiently sheared. biotite. Minor fine partly recrystallized/pressure-
stainings. oxidised pyrite. shadowed.

379740 Altered Felsite. Sericite and variably Weakly quart z- Leucoxen i sed opaques, Affinities with 379737 and 379739,
sericite-stained quartz, with minor sericit- alllygdaloidal, fel sit ic minor clots of with simi Iar devitrified/sericitised
ised feldspar phenocrysts, thinly dissemin- seln i -pe r lit ic. Weak I y chlorite. Minor dacitic characteristics. Limonitic
ated corroded quartz microphenocrysts. sericite-veined. 1 imonitic micro- microfractures, apparently degraded

Incipientlv sheared. fractures. hematitic.
379743 Rhyol itic Tuff. Quartz and subordinate Poorly sorted,psammite Conspicuous leuc0x- Extensively sericitised rhyolitic

sericitic al bite crystal s/crystal fragments, grade fragmental wi th enised opaques. Minor vltric-crystal tuff wi th accessory
minor sericitised/poorly determinate lith ic a vaguely re I ict but pervas i ve fine I I thi c clasts. Finer detai I obscured
clasts in a matr ix of Fe-stained ser icite sllardy micro-textured degraded carbonate. by alteration and partial weathering.
and microcrystalline quartz. matrix. Traces oxidised pyri teo Incipiently sheared.

379745 Sericit ic Slate. Semi-sericitic white mica Banded/fine si I tstone- Degraded/ferruginised Similarities with 379727 , wi th
with varying proportions of fine s I I t - sized parted on sub- to fine carbonate in s i It y relatively fine-grained, well-sorted
re Ii ct detrital quartz (partly recrystall i zed ) , millimetric sca Ie; part ings. Minor trace s dolomitic siltstone partings; Fe-
subordinate clastic muscovite; sem i - microcrenulated con- oxidised pyrite. staining largely reflects degradation
pervasive carbonaceous matter. cordant slatv cleavaqe of carbonate.

379746 "Met aguart zit ell. Re Ii ct framework of over- Analogous to 379735 ; De t r ita I magnet i te, Close affinities with 379735, 5 imi Iar
grown subangular quartz grains, minor slightly coarser- leucoxene, tourrna line, I y part I y recrystallized/weakly
sericitic pe lite and impure chert clasts, grained. Sim i Iarl y zircon, rnuscov i te. directed, veined and mil d I y restresse
minor se r j cit i c shaly partings. Sporadic st ressed irregular Traces of pyrite, Pyrite concentrated in lithic clasts.
quartz veinlets. veinlets. secondary fi Ims of jarc sit e.

379747 "Metaguartzi tell. Re I i c t framework of over- Analogous to 379735 Detrital leucoxene, Close affinities wi th 379735 and
grown subangular quartz grains, relatively and particularly albite, magnet i te, particularly 379746. Main contrast
minor ser i cit ic pelite, impure chert clasts. 3797"6. Relatively chromite, schor I, is the presence of accessory detrital
Minor clots, films of fuchsitic sericitt:: unslressed. zircon, apatite. Hi nor feldspar grains.
f ring ing d i scant i nuous quartz veinlets. f i IillS of deqraded iaro i te.

379749 Sericitic Slate. Orientated semi - to sericiti t1assive to faintly Detrital leucoxene, Primari Iy an essentially massive
white mica·with pervasively disseminated banded s i I t y fine minor low-grade meta- s i I ty fine sandy shale. Weak 1y ,

re 1ict detrital s i I t- to fine sand-sized sandy pelite; con- pel i te, metaquartzite volcanomict, but non-tuffaceous.
quartz, minor a Ibite grains, muscov i l e flake ,cordantly cleaved. clasts. Minor quart z Locally weakly dolomitic (degraded,
carbonaceous pel ite clasts. veinlets. ferruginised). Co!
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REPORT CMS 88/6/31

A suite of twelve rock chip samples from the Henty Fault Zone was received
for routine petrological examination. Representative thin sections were
prepared and examined together with respective offcuts, with stain tests
performed as warranted. Attached tabulated descriptions summarise the
microscopic data and include interpretative comments.

Summary

Following A.W. McNeill's grouping (letter of 22nd June), the Que-Hellyer
Volcanics are represented by two basics (lava and quartz microgabbro;
samples 427463, 427467 respectively), and an altered felsitic (devitrified)
pitchstone interoreted 8S dacitic (sample 427451)

The second group, of acid volcanics, comprises rhyolitic tuff lavas and
a variety of variably tuffaceous sediments. This group includes carbonaceous
tuffaceous facies broadly similar to those previously noted in the
eMS 87/11/16 suite described fro A.M. Hespe. Associated are impure- and
pelitic-ashy cherty sediments which enhance the similarities.

This latter group includes a "dacitic" altered felsitic pitchstone
similar to 427451, although thlS may be simply co-incidental. Alteration
assemblages and stereobinocular-determined sulphide assemblages are
noted in the individual descriptions.

D. Cowan, 8. Sc.
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Carbonaceous stainings, minor poorly determinate carbonaceous
pelitic and impure cherty xenoclasts. Leucoxenised opaques.
Secondary limonitic stainings.

Similar to 427464, coarser-grained and relatively lithoclastic.
Some evidence of flow-brecciation with "cognate" xenoclasts
to 2.5 mm. Vaguely relict eutaxite-structured matrix.

Close affinities with 427464 and similarly altered/mildly
sheared. In comparison, this rock is coarser-grained and relatively
lithoclastic, with evidence of flow-brecciation which would
support an ignimbritic interpretation (similarly 427464?).

Abundant weakly sericite-stained/variably degraded, partly
ferruginised feldspar (albite-oligoclase), subordinate quartz
crystals/crystal fragments, sporadic cryptocrystalline quartz­
sericite-altered lithic clasts in a matrix of sericite and
cryptocrystalline quartz.

(T .S. 60218)

Rhyolitic Tuff

427465

ACCESSORIES:

INTERPRETAT ION/
COMMENTS:

SAMPLE NO.:

COMPOS IT ION:

FABRIC:

CLASSIFICATION:
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CLASSIFICATION:

COMPOSITION:

FABRIC:

ACCESSORIES:

lNTERPRETATION/
COMMENTS:

Altered, Veined Felsite

Sericite and variably sericite-stained fine anhedral quartz
with minor irregular sericite vein lets and relatively massive
feldspar phenocryst semi-pseudomorphous sericite aggregates;
sparse corroded microphenocrystal quartz (to 300 urn). Sporadic
quartz veins and veinlets with interspersed clots and films of
semi-sericitic white mica and small vugs partly in filled with
secondary aggregates of kaolin and quartzose silt.

Weakly porphyritic, even-grained, massive to incipiently
banded felsitic (devitrifiedJ. Stressed quartz veinlets and
crudely comb-structured semi-stockwork-style quartz veins,
incipiently displaced by sericite veinlets.

Rare zircons, traces ultrafine leucoxenic semi-opaques, rare
ver fine oxidised pyrite. Sporadic secondary exotic (introduced)
limonitic stainings.

A devitrified felsic pitchstone (weakly porphyritic glassy lava),
reasonably interpreted as dacitic. Reflects partial silicification
with semi-contemporaneous to subsequent sericitisation and "grades"
into a quartz-sericite-matrixed breccia. Close affinities with
427462; porphyritic and slightly relatively siliceous in
comparlson.



Disseminated leucoxenic semi-opaques and microscopic clots
of carbonaceous matter. Extremely rare microscopic "authigenic"
green tourmaline.

Crudely lenticularly banded with lensoid chert clasts, sericitic
matrix. Cherty zones are vaguely relict microshardy in part.
Mildly sheared.

Crypto- to microcrystalline quartz with subordinate to minor
semi- to sericitic white mica; thinly disseminated siIt- to
fine sand-sized clastic quartz grains and minor silt-sized
muscovite flakes. Sporadic discontinuous quartz veinlets,
sericitic micro fractures and late chlorite-quartz veinlets.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLE NO.:

CLASSIFICATION:

COMPOS IT ION:

FABRIC:

ACCESSORIES:

427478

Tuffaceous Impure Chert

(T .5. 60222)

037308

I
I
I
I

•

INTERPRETATION/
COMMENTS:

Affinities with 427474; relatively cherty in comparison and
with enhanced silty to fine sandy clastic components (quartz
grains, mica flakes, leucoxenic semi-opaques), supplemented by
poorly defined silicified vitroclastic debris. This rock could
grade into a pelitic ash.
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SAMPLE; 562660

SUMMARY; This sample is a holocrystalline plagioclase+augite-phyric

andesitic dyke rock with a low greenschist facies alteration assemblage.

HAND SPECIMEN:

This is a weathered pinkish speckled felsic lava or shallow intrusive with abundant

clay-altered feldspar phenocrysts and black chloritic spots, some several mm long.

THIN SECTION DESCRIPTION:

In thin section, it is clear that this sample is a holocrystalline andesitic rock, probably

a dyke rock, with abundant phenocrysts of augite and albitized plagioclase, and common

groundmass quartz. The plagioclase phenocrysts make up around 10 modal% of this

rock, and are totally albitized; many are longer than 2mm, although multi-crystal clots of

intimately intergrown plagioclase crystals are present. These are speckled with sericite

and little crystals of epidote, but are not clay-altered, as suggested in the hand specimen

description. Rather, it is the augite phenocrysts that are partly altered to dirty brownish­

red clayey material. Augite crystals make up around 5-8 modal% of this rock and are

often altered to chlorite and the clay material noted above; significantly, they show

actinolite fringes on many crystals, indicating lowermost greenschist facies conditions of

recrystallization. They range from several mm long to tiny crystals in the matrix, and are

rather ragged and often intergrown with plagioclase at their margins. Several small

gabbroic inclusions are composed of intergrown augite and plagioclase crystals identical

to the phenocrysts, and are clearly cognate.

The groundmass of this rock is holocrystalline, being composed of intergrown albite

laths, stubby chloritized augite, and common interstitial quartz, with subordinate tiny

leucoxenitized FeTi oxide grains. Angular patches of green chlorite up to several mm

across frequently have quartz crystals projecting into the chlorite. Secondary minerals

other than albite and chlorite include not uncommon granular epidote, that also forms

veinlets, and interstitial palest green acicular actinolite.

This sample was definitely an intrusive andesite or basaltic andesite. The

greenschist metamorphic assemblage is unusual for the Hellyer area, and may be of

some significance.
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SAMPLE: 562662

SUMMARY: This sample is a volcaniclastic sandstone containing detritus

from both felsic volcanics (mainly tuffs) and also from pelitic metamorphics.

HAND SPECIMEN:

This is a dark green volcaniclastic with detrital altered plagioclase crystals to

several mm long, lithic fragments of dacite or andesite, and black areas of intensely

chloritized groundmass.

THIN SECTION DESCRIPTION:

By far the most abundant component of this volcaniclastic sandstone are large

partially to totally sericitized detrital phenocrysts of albitized plagioclase, most of which

are 1-2mm long. These have blocky shapes typical of the more evolved Mount Read

Volcanics (ie. felsic lavas and tuffs). and their well-preserved crystal shapes suggest that

they have been liberated from ashes or non-welded tuffs rather than lavas. Detrital

quartz grains are less common than feldspar, and smaller, rarely being larger than 1mm

long. They show features indicative of both volcanic (even extinction, relic crystal faces)

and pelitic metamorphic (multi-crystalline, uneven extinction) quartz, indicating

unambiguously that the quartz was supplied from two different sources. Detrital

muscovite crystals are not uncommon, and lithic clasts composed of quartz-muscovite

schist, and quartzite, are also present (-5 modal%). A few lithic clasts were clearly once­

glassy sparsely plagioclase-phyric lavas; one large clast was a plagioclase-phyric

andesite with perlitic cracks in the glassy groundmass. Common former FeTi oxide

crystals have totally altered to dirty brown leucoxenitic material.

This sandstone was crystal-riCh, but not quite framework supported. The matrix of

this rock was largely a mixed volcanogenic silt with a large vitric component, although

tiny detrital muscovite and metamorphic quartz are also common. Areas of the

groundmass have been replaced by pale green streaky chlorite, and dirty brownish

carbonate is not uncommon overprinting both groundmass and phenocrysts. This

sandstone was clearly derived from two sources, one composed of felsic volcanic tuffs

and lavas, and the other Precambrian pelitic metamorphics.
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e.st north s.mple lab sample Job No Cu[ppm Pb[ppm In[ppm Ag[ppm AU[ppm) As[ppm 8a[ppm Cr[ppm Ni[ppm Ti[ppm lr[ppm Y[ppm)
6782 4806 271425 ANA RC 3981 190 35 510 .5 <.008 9 1250 130 40 2950 150 na
6759 4800 271427 ANA RC 3981 30 30 80 <.5 <.008 4 750 95 35 4000 150 na
6075 3800 271445 ANA RC 3981 15 30 120 <.5 <.008 7 830 60 30 4000 150 n.
6595 2815 427450 ANA RC 5413 10 10 45 <.5 <.008 6 60 na <999 na na na
6330 5800 427470 ANA RC 5413 5 5 5 <.5 <.OOB <1 330 na <999 na na na
6375 5800 427472 ANA RC 5413· 5 <5 10 <.5 <.008 1 1100 na <999 na na na
6080 <155 427426 ANA RC 5295 60 645 190 <.5 <.008 250 850 260 135 3200 190 20
5950 <55 427427 ANA RC 5295 55 <5 35 <.5 <.008 6 1050 25 20 1800 220 25
6200 140 427428 ANA RC 5295 25 <5 35 <.5 <.008 3 360 <5 35 1700 170 20
6145 210 427429 ANA RC 5295 25 5 125 <.5 <.008 1 770 490 130 3150 110 15
6435 440 427430 ANA RC 5295 75 5 40 <.5 <.008 2 130 75 60 1550 60 15
6270 1720 427431 ANA RC 5295 30 15 20 <.5 <.008 <1 1050 .45 10 2150 lBO 15
6595 16B5 427432 ANA RC 5295 20 10 20 <.5 <.008 4 420 35 15 1500 150 20
6780 1830 427433 ANA RC 5295 5 5 50 <.5 <.008 1 820 <5 10 1850 170 25
6700 310 379728 ANA RC 4567 na na na na .017 na na na <999 na na na
6700 310 379729 ANA RC 4567 na na na na <.008 na na na <999 na na na
6700 310 379730 ARA RC 4567 na na na na <.aOB na na na <999 na na na
6700 310 379731 ANA RC 4561 na na na na <.008 na na na <999 na na na
7525 4100 379733 ANA RC 4567 5 <5 10 <.5 <.OOB na na na <999 na na na
6850 2830 379736 ANA RC 4567 15 20 50 <.5 na 6 1700 <5 15 2450 200 na
6850 2830 379738 ANA RC 4567 10 20 40 <.5 na 6 1800 25 20 2400 200 na
6850 2930 379741 ANA RC 4567 na na na na <.008 na na na <999 na na na
6660 2400 379742 ANA RC 4567 10 50 95 <.5 na 7 210 7 75 990 210 na
6£60 2400 379744 ANA RC 4567 na na na na <.008 na na na <999 na na na
1200 <10 319748 ANA RC 4567 na na na na <.009 na na nB <999 na na na
5400 1400 379718 ANA RC 4248 25 <5 50 .5 <.008 15 750 220 125 3150 210 na
5670 1260 562660 ANA RC 7720 20 40 100 2.0 n. <2 764 165 na 3343 94 na
5515 1225 562661 ANA RC 7720 5 30 20 3.0 na <2 115 18 na 1201 219 n.
5485 1210 562662 ANA RC 7720 10 30 100 1.0 na <2 834 90 na 3263 186 n.
5450 830 562664 ANA RC 7720 5 30 50 <.5 na <2 1069 63 na 3638 170 na
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east north sample sample Cu[ppm Pb[ppm In[ppm Ag[ppm Au[ppmJ AS[Ppm 8a[ppm Cr[ppm Ni[ppm Ti[ppm zr[ppm
6350 3000 314919 CSOIl 20 50 40 na na 20 400 140 36 3500 165
6375 3000 314920 CSOIl <5 10 <10 na na <10 140 18 4 3800 314
6400 3000 314921 CSOll <5 10 <10 na na <10 120 16 <4 3600 389
6275 3200 314510 CSOll 35 90 90 na na 20 360 500 70 6400 140
6300 3200 314511 CSOll 30 25 50 na na <10 180 210 24 5800 150
6325 3200 314512 CSOll 15 30 90 na na 10 140 400 25 5900 260
6350 3200 314513 CSOIl 20 40 35 na na 10 160 450 18 6600 200
6375 3200 314514 CSOll 30 15 60 na na 10 180 430 24 7500 200
6400 3200 314515 CSOll 35 15 60 na na 10 140 390 49 5500 195
6200 3400 314974 CSOll <5 15 10 na na <10 180 65 12 4600 250
6210 3400 178768 CSOIL 14 <20 21 na na na na na na na na
6220 3400 178769 CSOIL na na na na na na na na na na na
6225 3400 314975 CSOll 15 40 60 na na <10 480 60 8 6400 195
6230 3400 178770 CSOIL 22 <20 30 na na na na na na na na
6240 3400 178171 CSOIL na na na na na na na na na na na
6250 3400 314976 CSOll 10 30 45 na na 15 240 36 4 7400 190
6260 3400 178800 CSOIL 23 <20 40 na na na na na na na na
6270 3400 178799 CSOIl na na na na na na na ~a na na na
6275 3400 314977 CSOll 25 30 50 na na 15 240 38 6 7300 164
6280 3400 118798 CSOIl 32 25 84 na na na na na na na na
6290 3400 178797 CSOIL na na na na na na na na na na na
6300 3400 314976 CSOll 45 30 80 na na 10 240 70 12 8600 220
6325 3400 314979 CSOll 40 50 90 na na 20 280 210 20 7000 220
6350 3400 314980 CSOll 25 40 100 na na 15 260 160 10 8700 185
6375 3400 314981 CSOll 15 15 20 na na <10 300 240 12 5000 220
6420 3400 178784 CSOIL 16 30 22 na na na na na na na na
6440 3400 178792 CSOIL 10 <20 41 na na na na na na na na
6460 3400 178780 tSOll 7 20 20 na na na na na na na na
6470 3400 178779 CSOIL na na na na na na na na na na na
6480 3400 178778 CSOIL 10 <20 80 na na na na na na na na
6490 3400 178777 CSOIL n8 na na na na na na na na na na
6520 3400 197995 CSOIL 2 20 IB na na na na na na na na
6540 3400 197994 CSOIL <2 <20 7 na na na na na na na na
6560 3400 197993 CSOIL <2 <20 19 na na na na na na na na
6580 3400 197992 CSOIL 3 25 23 na na na na na na na na
6620 3400 191990 CSOIL <2 <20 3 na na na na na na na na
6640 3400 197989 CSOIL <2 <20 5 na na na na na na na na
6660 3400 197988 CSOIL <2 <20 12 na na na na na na na na
6680 3400 197987 CSOIL <2 <20 7 na na na na na na na na
6700 3400 197986 CSOIL <2 <20 1 na na na na na na na na
6720 3400 197985 CSOIL <2 <20 10 na na na na na na na na
6740 3400 197984 CSOIL <2 <20 B na na na na na na na na
6760 3400 197983 CSOIL <2 <20 B na na na na na na na na
6780 3400 197982 CSOIL 9 20 41 na na na na na na na na
6800 3400 197981 CSOIL <2 <20 10 na na na na na na na na
6820 3400 197980 CSOIL <2 <20 7 na na na na na na na na
6840 3400 197979 CSOIL <2 <20 12 na na na na na na na na
6860 3400 197978 CSOIL 21 25 250 na na na na na na na na
6880 3400 197977 CSOIL 2 <20 15 na na na na na na na na
6900 3400 191976 CSOIL <2 <20 12 na na na na na na na na
6920 )400 197915 (SOIL <2 <20 19 na na na na na na na na
6940 3400 197974 CSOIL 3 <20 18 na na na na na na na na
6960 3400 197973 (SOIL <2 <20 6 na na na na na r.a na na
6980 3400 197972 CSOIL <2 10 9 na na na na na na na na
7000 3400 197971 CSOIL 28 25 33 ~a na na na na na na na
6400 3400 378006 CSOIl 30 5 50 <1.0 na 9 150 460 70 4900 150
6425 3400 378008 CSOIL 15 <5 25 <1.0 na 7 190 130 20 4550 200
6450 3400 378010 CSOll 15 <5 25 <1.0 na 5 160 340 40 4600 140
6475 3400 378012 CSOIl 15 5 20 <1.0 na 5 160 290 Z5 4850 150
6500 3400 378014 CSOIl 5 <5 15 <1.0 na 1 75 260 10 3550 170
6525 3400 378016 CSOll 10 <5 25 <1.0 na 4 160 400 35 4100 140
6550 3400 378018 CSOIl 35 15 70 <1.0 na 11 210 640 100 3750 140
6575 3400 378020 CSOIl 10 <5 10 <1.0 na 2 75 230 15 5550 200
6600 3400 378022 CSOIl 10 <5 5 <1.0 na 2 25 160 10 1750 170
6125 3600 377276 CSOll 40 10 80 <1.0 na 8 260 85 20 6850 160
6150 3600 377276 CSOIl 25 5 70 <1.0 na 5 190 55 20 7950 170
6175 3600 377260 CSOIl 30 5 5 <1.0 na 7 260 55 20 7200 170
6200 3600 377282 CSOll 30 10 70 <1.0 na 7 240 90 20 7650 160
6225 3600 377284 CSOll 25 10 50 <1.0 na 7 230 75 20 7650 160
6250 3600 377286 CSOll 55 10 70 <1.0 na 10 150 460 45 7650 150
6275 3600 377288 CSOll 40 10 60 1.0 na 12 130 410 35 8500 180
6300 3600 377290 CSOIl 30 10 55 <1.0 na 9 120 570 35 8750 190
6325 3600 377292 CSOIl 40 10 60 <1.0 na 11 170 540 50 8200 200
6350 3600 377294 CSOIl 35 5 50 <1.0 na 7 130 560 70 6450 150
6375 3600 377296 CSOIl 35 10 35 <1.0 na 9 160 590 60 5500 130
6400 3600 377298 CSOll 25 <5 30 <1.0 na 4 80 530 55 5300 140
6425 3600 377300 CSOIl 30 15 40 <1.0 na 5 30 550 50 3150 110
6450 3600 377302 CSOll 10 <5 20 <1.0 na 2 70 360 30 4200 130
6475 3600 377304 CSOIl 10 <5 10 <1.0 na 1 30 170 10 3350 190
6500 3600 377306 CSOIL 5 <5 10 <1.0 na <1 <10 80 10 2150 150
6550 3600 377310 CSOll 5 <5 5 <1.0 na 1 20 150 10 2100 230
6575 3600 377312 CSOll 5 <5 10 <1.0 na <1 15 100 15 1950 240
6050 3800 377190 CSOIl 40 30 85 <1.0 na 8 90 120 20 10500 250
6075 3800 377192 CSOIL 45 20 80 <1.0 na 5 110 100 5 9700 240
6100 3800 377194 CSOll 30 10 55 <1.0 n. 4 110 70 25 8200 210
6125 3800 377196 CSOll 30 30 75 <1.0 na 11 50 85 25 7700 190
6150 3800 377198 CSOll 35 30 60 <1.0 na 7 110 80 25 6400 140
6175 3800 377200 CSOIL 20 10 45 <1.0 na 4 150 75 20 6400 160
6200 3800 377202 CSOIL 10 10 25 <1.0 na 2 65 90 20 6300 160
6225 3800 377204 CSOIl 20 5 40 <1.0 na 2 130 80 20 6350 170
6275 3800 377208 CSOIl 30 5 55 <1.0 na 3 140 270 35 6450 170
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6300 3800 377210 CSOIl 10 <5 20 <1.0 na 2 140 260 40 6600 210
6325 3800 377212 CSOll 10 5 15 <l.0 na 1 65 250 30 5740 210
6350 3800 377214 CSOIl 5 <5 10 <1.0 na 1 45 220 15 3400 200
6375 3800 377216 CSOll 5 5 10 <1.0 na <1 60 340 25 2500 280
6400 3800 377218 CSOIl 10 <5 15 <1.0 na 1 35 170 25 3800 190

I
6425 3800 377220 CSOIl 15 5 10 <1.0 na 6 70 270 35 4600 180
6450 3800 377222 CSOIl 25 5 35 <1.0 na 3 120 410 60 5700 160
6475 3800 377224 CSOll 30 5 45 <1.0 n. 4 140 570 80 5050 1150
6500 3800 377226 CSOIl 10 10 30 <l.0 na S 180 270 65 4400 180
6525 3800 377228 CSOll 5 <5 10 <1.0 na <1 10 240 15 4150 230

I
6575 3800 377232 CSOIl 5 <5 5 <1.0 na <1 45 220 20 3850 160
6625 3800 377236 CSOIl 5 <5 5 <1.0 na <1 25 260 20 3050 220
6650 3800 377238 CSOIl 5 <5 5 1.0 na <1 <10 95 20 2550 220
6900 4800 179090 CSOIl <2 <20 <2 na na na na na na na na
6910 4900 179089 CSOIl <2 <20 <2 na na na na na na na na

I
6920 4900 179088 CSOIl <2 <20 <2 na na na na na na na na
6930 4800 179087 CSOIl <2 <20 <2 na na na na na na na na
6940 4900 179086 CSOIl <2 <20 2 na na na na na na n. na
6950 4800 179085 CSOIl <2 <20 3 na na na na na na na na
6960 4900 179084 CSOIl <2 <20 3 na na na na na na na na

I
6970 4900 179093 CSOIl <2 <20 <2 na na na n. na na na na
6980 4800 179082 CSOIl <2 <20 6 na na na na na na na na
6990 4900 179091 CSOIl <2 <20 4 na na na na na na na na
7010 4800 179080 CSOll <2 <20 5 na na na na na na na na
7020 4900 179079 CSOll 3 <20 12 na na na na no na na na

I
7030 4900 179078 CSOIl 2 <20 9 na n. n. n. n. n. n. n.
7040 4900 179077 CSOIl 3 <20 13 n. n. na n. na n. na na
7050 4900 179076 CSOIl <2 <20 6 n. na na na na na na n.
7060 4800 179075 CSOll <2 <20 4 n. n. na n. n. n. na na
7070 4900 179074 CSOIl 2 20 10 na na n. n. n. na n. na

I
7080 4900 179073 CSOIl <2 <20 5 na na n. n. n. n. na n.
7090 4900 179072 CSOll <2 <20 6 na n. na na na na na na
7100 4900 179071 CSOIl 2 <20 5 n. na na n. na na na na
7110 4900 179070 CSOIl 2 30 10 n. na n. na n. n. na n.
7120 4800 179069 CSOIl <2 20 8 na na n. n. n. n. n. na

I
7130 4900 179068 CSOll 4 45 15 n. na na na na n. na n.
7140 4900 179067 CSOIl 5 30 19 na na n. n. na na n. na
7150 4900 179066 CSOIl <2 35 11 n. n. na n. n. na n. na
7160 4800 179065 CSOIl <2 <20 9 n. n. n. n. n. n. n. n.
7170 4800 179064 CSOIl 3 <20 18 n. n. n. n. n. n. n. n.

I
7180 4900 179063 CSOIl 12 30 45 n. na na n. n. n. na n.
7190 4800 179062 CSOIl <2 <20 9 n. n. n. n. n. n. n. n.
7200 4900 179061 CSOIl 2 <20 12 n. na na na n. n. n. n.
7210 4800 179060 CSOll <2 <20 6 n. n. n. na na na na n.
7220 4900 179059 CSOIl <2 <20 7 n. n. na n. n. n. n. n.

I
7230 4800 179058 CSOIl <2 <20 6 n. n. n. na n. n. na n.
7240 4900 179057 CSOIl <2 <20 4 n. n. n. n. n. n. n. n.
7250 4800 179056 CSOll <2 <20 6 na n. na na n. n. n. n.
7260 4900 179055 CSOIl 3 <20 14 n. n. n. n. n. n. n. n.
7270 4900 179054 CSOIl 3 <20 17 n. n. n. n. n. n. na n.

I
7280 4800 179053 CSOll 2 <20 13 n. n. n. n. n. na na na
7290 4900 179052 CSOIl 14 60 39 no na n. n. n. n. na n.
7300 4800 179051 CSOIl 5 25 28 n. n. n. n. n. n. n. na
6750 4800 376836 CSOIl 30 45 80 <1. a n. 11 550 75 25 3600 250
6775 4800 376838 CSOIl 20 30 65 1.0 na 8 410 75 30 3100 290

I
6800 4800 376840 CSOIl 50 30 70 <1.0 n. 16 410 120 35 3500 190
6650 5000 376746 CSOIl <5 5 10 <1.0 na I 95 25 5 3050 500
6675 5000 376748 CSOIl 15 35 30 <1.0 na I 300 35 10 2850 440
6700 5000 376750 CSOll 5 30 30 d.O n. 4 320 40 15 2950 390
6725 5000 376752 CSOIl <5 5 5 <1. 0 n. 2 80 30 5 3050 580

I
6750 5000 376754 CSOll 5 30 20 <1.0 n. 3 280 40 10 3050 490
6775 5000 376756 CSOIl 15 55 40 d.O na 3 370 55 15 3200 350
6800 5000 376758 CSOll 10 35 40 <1.0 n. 6 370 50 15 3300 370
6825 5000 376760 CSOIl 15 55 40 <1.0 n. 5 430 50 15 3100 300
6850 5000 376762 CSOIl 10 35 25 <La n. 4 340 40 10 3400 330

I
6875 5000 376784 CSOIl 5 40 25 <1.0 na 7 350 45 15 3500 380
6900 5000 376766 CSOIl 25 50 100 <1.0 na 16 600 65 25 3200 290
6925 5000 376768 CSOIl 20 60 65 <1.0 n. 10 490 55 20 3350 270
6950 5000 376770 CSOIl 10 35 40 0:;1.0 n. 8 450 50 15 3250 310
6975 5000 376772 CSOIl 20 50 50 <1.0 na 6 490 75 20 3200 350

I
7000 5000 376774 CSOIl 20 40 50 <1.0 n. 8 390 95 30 2950 290
6610 5200 179092 CSOIl 5 35 20 na na na na na na n. na
6620 5200 179093 CSOIl <2 20 8 n. na n. na na n. na na
6630 5200 179094 CSOll 7 SO 35 na na n. n. na n. n. n.
6840 5200 179095 CSOIl <2 <20 10 na na n. na n. n. n. n.

I
6660 5200 179097 CSOIl 3 25 14 na na na n. na na na n.
6670 5200 179098 CSOIl 3 25 14 na n. na n. na na n. na
6680 5200 179099 CSOIl 5 30 19 n. n. n. n. na n. na n.
6690 5200 179100 CSOIl <2 <20 7 na na na na n. n. n. n.
6710 5200 179102 CSOIl <2 20 10 n. n. n. n. n. n. n. n.

I
6720 5200 179103 CSOIl 3 25 15 na na na na n. na na na
6730 5200 179104 CSOIl 10 30 29 na n. na n. na na na n.
6740 5200 179105 CSOll 6 30 21 na na n. na n. na na na
6760 5200 179107 CSOll 3 40 14 na n. na na n. n. n. na
6770 5200 179109 CSOll 7 40 25 na n. na na na n. no n.

I
6780 5200 179109 CSOIl <2 25 10 na na na na na na na na
6790 5200 179110 CSOIl <2 <20 5 na na na na n. n. n. n.
6910 5200 179112 CSOIl <2 <20 5 na na na na n. na na na
6920 5200 179113 CSOIl <2 <20 5 na na na na na na na na
6830 5200 179114 CSOll 7 40 16 na n. n. n. na n. na n.

I
6840 5200 179115 CSOIl 5 40 20 na na na na n. na n. n.
6860 5200 179117 CSOIl 7 40 27 n. na na na na na na na

I
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6B70 5200 17911B CSOIL 9 40 31 na no no no na na no no
6BBO 5200 179119 CSOIL 6 30 20 no na na na no no na no
6B90 5200 119120 CSOIL 3 20 12 no no no no na na no no
6910 5200 179122 CSOIL 17 60 51 n. n' na no na na na na
6920 5200 179123 CSOIL 10 45 34 na na na no n. n. n. no

I
6930 5200 179124 CSOIL 2 20 14 no no no no no no no no
6940 5200 179125 CSOIL 6 35 27 no no no no no n. no no
6950 5200 179126 CSOIL 25 50 B9 no n' no no n. no n. no
6960 5200 119127 CSOIL 9 35 30 no no no no no n. no no
6970 5200 17912B CSOIL 6 30 24 n. no no no no n. no no

I
69BO 5200 179129 CSOIL 13 35 36 no no no no no no no n.
6990 5200 179130 CSOIL 13 40 39 n. no n. n. no n. no no
6575 5200 37665B C50lL 20 35 40 1.0 no 6 3BO 70 25 3150 330
6600 5200 376660 CSOIL 15 20 30 <1.0 no 4 290 60 <5 3300 430
6625 5200 376662 C50lL 25 35 65 <1.0 no 16 420 75 10 3100 310

I
6650 5200 376664 CSOIL 15 45 45 1.0 n. 5 470 60 10 3250 340
6675 5200 376666 CSOIL 25 40 SO 1.0 no 9 410 140 5 3300 320
6100 5200 31666B CSOIL 15 15 40 1.0 no 3 340 95 <5 3300 310
6725 5200 316610 CSOIL 25 55 10 d.O no 10 510 120 10 3500 300
6150 5200 316612 CSOIL 20 40 55 <1.0 no 9 510 75 <5 3400 350

I
6175 5200 316614 CSOIL 10 20 30 <1.0 n. 5 290 40 10 3400 440
6BOO 5200 316676 CSOIL 20 45 SO 1.0 n' 9 440 55 20 3350 320
6B25 5200 31661B CSOIL 15 25 40 1.0 no 5 2BO 50 10 3000 3BO
6B50 5200 3166BO CSOIL 10 10 40 1.0 no 5 190 55 10 3100 340
6B15 5200 3166B2 C50IL 10 35 45 <1.0 n' 5 290 SO 15 3500 330

I
6900 5200 376694 CSOIL 5 40 45 1.0 no 2 260 45 10 3400 400
6490 5400 119252 CSOIL no no no no no no no no n. n. no
6510 5400 119250 CSOIL no no n' n. no no n. no no no n.
6520 5400 179249 C50IL 15 40 2B n. no n. n. n. n. no no
6530 5400 119248 CSOIL n. no n' n. n' n. n. no no no n.

I
6540 5400 119241 CSOIL 10 35 25 no no no n. no no n. n.
6560 5400 119245 CSOIL 2 <20 12 n. no n. n. n. n. no n.
6510 5400 179244 CSOIL n. no no n. n. no no no n. no no
65BO 5400 119243 CSOIL 6 <20 20 no no n. no n. n. no n.
6590 5400 119242 CSOIL no no n. no no no no n. no n. no

I
66lD 5400 179240 CSOIL n. no n' n. n' no no n. n. no no
6620 5400 119239 CSOIL 6 <20 20 no no no no n. n. n. n.
6630 5400 11923B CSOIL n. no n. no n. n. n. n. n. na n.
6640 5400 179237 CSOIL 23 45 IB no no no no n. no no no
6660 5400 179235 CSOIL 5 <20 IB n. no no no n. n. no n.

I
6610 5400 119234 CSOIL n. na na na na na na na na na na
66BO 5400 179233 CSOIL B 40 26 na na na na na na na n.
6690 5400 119232 CSOIL n. na na n. na n. na n. n. na na
6110 5400 179230 CSOIL na na n. n. na na n. na na n. no
6720 5400 119229 C50lL 5 35 20 na na na no no no na n.

I
6130 5400 11922B CSOIL n. na no no no n. na n. n. n. n.
6740 5400 119221 CSOIL 3 25 16 n. n. n. na n. na na na
6760 5400 179225 CSOIL 27 30 5B na na na na n. na na na
6170 5400 179224 CSOIL na na na n. na n. na na na na na
61BO 5400 179223 CSOIL 4 20 IB n. n' na na na na na n.

I
6190 5400 179222 CSOlL n. na na na na na na na na na n.
6BlD 5400 119220 CSOIL na na n. n. n. na n. n. na no na
6B20 5400 179219 CSOIL 5 30 20 na n. n. na n. n. na n.
6B30 5400 11921B CSOIL n. n. n. no na n. na n. no no n.
6840 5400 179211 CSOIL 2 <20 10 n. n' na na na na n. na

I
6860 5400 119215 CSOIL 3 20 10 na na na na na na n. n.
6BI0 5400 119214 CSOlL no no na n. na n. n. no n. n. na
6BBO 5400 119213 CSOIL 3 25 11 n. na n. n. na na na na
6B90 5400 119212 CSOIL n. na na na na na na na na na na
6910 5400 119210 CSOIL n. na na n. n' n. na n. n. n. n.

I
6920 5400 179209 CSOIL 3 25 13 na na na na na na na na
6930 5400 11920B csorL na n. no n. na na na n. n. n. n.
6940 5400 179201 CSOIL 1 40 18 na no n. na na na n. na
6950 5400 119206 CSOIL na na na na na na na na na na n.
6960 5400 119205 CSOIL 4 20 13 n. n. n. na na na n. na

I
6910 5400 179204 CSOIL n. na n. na n. na na na na na na
6980 5400 119203 CSOIL 3 30 16 na na na na na n. n. n.
6990 5400 119202 CSOIL na na na na na na n. na n. na na
1000 5400 119201 CSOIL 3 25 14 na na na n. na na na na
6500 5400 316510 CSOlL 10 <5 30 <1.0 na 13 2BO 5 15 1300 110

I
6525 5400 316572 CSOIL 10 5 25 <.1.0 na 1 260 20 15 1900 180
6550 5400 376514 CSOIL 10 5 20 <1.0 na 4 290 <5 15 1650 160
6515 5400 316516 CSOIL 10 5 30 <1.0 na 3 250 15 15 2200 180
6600 5400 376578 CSOIL 10 10 BO <1.0 n' 6 2BO 120 30 2550 160
6625 5400 3165BO CSOIL 35 55 105 1.0 na 20 390 290 55 3500 130

I
6650 5400 376582 C501L 30 45 75 <1.0 na 25 240 330 35 4400 120
6615 5400 3165B4 CSOIL 10 100 205 <1.0 na 29 3BO 460 100 4100 150
6700 5400 376586 CSOIL 30 60 15 d.C na 19 600 190 30 3500 110
6150 5400 376590 CSOIL 15 40 40 <1.0 no 5 3BO 60 15 3050 300
6175 5400 376592 C50lL 15 40 40 <1.0 na 4 310 50 15 3250 290

I
6800 5400 376594 CSOIL 45 45 B5 <1.0 na 12 390 260 50 3BOO 200
6B25 5400 376596 CSOIL 25 30 55 1.0 n' 10 310 200 35 3650 250
6850 5400 376598 CSOIL 35 50 60 <1.0 na 45 470 120 30 3450 260
6815 5400 376600 CSOIL 20 4S 40 <1.0 na 6 420 60 20 3150 2BO
6900 5400 376602 CSOIL 15 40 25 <1.0 na 4 400 50 15 3200 330

I
6925 5400 376604 CSOIL 10 20 25 <1.0 n. 5 330 55 10 3300 310
6425 5600 3764B2 CSOIL 5 <5 5 <1.0 n. <I 80 15 5 1850 90
6450 5600 376484 C50IL <5 <5 15 <1.0 no 1 140 20 5 1050 130
6415 5600 316486 CSOIL <5 <5 10 <1.0 no <1 350 15 10 1150 140
6500 5600 37648B CSOIL <5 <5 10 <1.0 no 1 130 20 5 1950 130

I
6525 5600 316490 CSOIL <5 <5 15 <1.0 na 1 85 10 15 2350 140
6550 5600 316492 CSOIL <5 <5 20 <1.0 n. 5 310 20 10 14S0 120

I
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6600 5600 376496 CSOIL 5 10 30 d.O na 6 350 80 20 2550 190
6325 5800 376392 CSOIL 5 <5 15 d.O na 2 140 45 15 1550 110
6350 5800 376394 C50lL 5 <5 15 <1.0 n. 3 290 55 10 1800 100
6375 5900 376396 CSOIL <5 <5 15 <1.0 na 2 290 30 15 1200 90
6400 5900 376399 CSOIL 10 <5 20 <1.0 na 2 390 60 15 1250 110

I
6450 5800 376402 CSOIL 10 10 35 <1.0 na 3 400 30 15 1950 170
6475 5900 376404 CSOIL 10 5 30 <1.0 na 2 320 90 15 1200 100
6500 5900 376406 CSOIL 75 35 100 <1.0 na 19 490 130 45 5900 120
6525 5900 376408 CSOIL 10 <5 15 <1.0 na 3 100 130 25 2650 160
6550 5800 376410 CSOIL 5 <5 IS <1.0 na 1 90 70 15 2200 190

I
6575 5800 376412 CSOIL 5 <5 10 <1.0 na 2 30 95 20 2000 300
6675 5900 376420 CSOIL 10 <5 10 d.O na 2 15 70 25 3350 410
6700 5900 376422 CSOIL 10 <5 20 <1.0 n. 1 25 140 35 2400 220
6725 5900 376424 CSOIL 5 <5 10 <1.0 na 1 <10 90 30 1950 220
6775 5800 376429 CSOIL 10 <5 10 <1.0 na 1 <10 220 40 2050 260

I
6800 5800 376430 CSOIL 5 <5 20 <1.0 na 1 <10 110 <5 1700 190
6925 5900 376432 CSOIL 5 <5 15 <1.0 na 1 <10 290 20 1600 240
6850 5900 376434 CSOIL 5 <5 15 <1.0 na 1 15 390 20 3650 350
6900 5900 376438 CSOIL 5 <5 15 <1.0 na 2 <10 50 15 2000 230
7000 5900 376446 CSOIL 5 <5 5 <1.0 na 2 20 60 25 1450 200

I
6250 6000 376352 CSOIL 5 <5 5 1.0 na <1 210 260 15 2750 200
6275 6000 376354 CSOIL 5 <5 5 <1.0 n. <1 45 180 15 2450 170
6300 6000 376356 CSOIL 5 5 5 1.0 na 2 130 270 20 3050 210
6325 6000 376358 CSOIL 5 10 10 1.0 na 3 290 320 25 3950 240
6350 6000 376360 CSOIL 10 15 15 1.0 na 17 340 260 35 3530 150

I
6375 6000 376362 CSOIL 10 IS 5 1.0 n. 13 360 120 15 3550 150
6400 6000 376364 CSOIL S 10 5 1.0 na 3 270 90 15 2100 140
7000 6400 163396 CSOIL <2 <20 3 n. n. n. n. no na no n.
7010 6400 163397 CSOIL <2 <20 3 na na na na na na na na
7020 6400 163399 C50IL <2 <20 4 na na na na na na na na

I
7030 6400 163399 CSOIL <2 <20 4 na na na na na na na na
7040 6400 163400 CSOIL <2 <20 4 n. no n. n. n. n. na n.
7050 6400 163401 C50IL <2 <20 3 n. n. n. n. n. n. n. n.
7060 6400 163402 CSOIL <2 <20 4 n. n. n. n. n. n. n. n.
7070 6400 163403 CSOIL <2 <20 4 na n. na n. na n. n. n.

I
7090 6400 163404 CSOIL <2 <20 3 na na na na n. na na n.
7090 6400 163405 CSOIL <2 <20 7 na n. na na na na na no
7100 6400 163406 CSOIL <2 <20 5 n. n. n. no na no no na
7110 6400 163407 CSOIL <2 <20 3 no no n. n. n. n. n. no
7120 6400 163409 CSOIL <2 <20 2 no no no no no no no no

I
7130 6400 163409 CSOIL <2 <20 2 no no no no no no no no
7140 6400 163410 C50IL <2 <20 3 no no no no no na na no
7150 6400 163411 CSOIL <2 <20 3 n. no no no n. no no no
7160 6400 163412 GSOIL <2 <20 4 n. no n. na no n. n. na
7170 6400 163413 GSOIL <2 <20 4 n. n. na n. n. n. n. no

I
7190 6400 163414 CSOIL <2 <20 9 no n. n. n. no no n. n.
7190 6400 163415 GSOIL <2 <20 5 no no no no no no no no
7200 6400 163416 GSOIL <2 <20 5 no no no no n. no no no
7210 6400 163417 CSOIL <2 <20 7 no no na no no no no no
7220 6400 163418 CSOIL <2 <20 3 na no no no no no no no

I
7230 6400 163419 GSOIL <2 <20 4 no no no no no no no no
7240 6400 163420 GSOIL <2 <20 3 no n. no no no no ,. no
7250 6400 163421 GSOIL <2 <20 3 no no no no no no no no
7260 6400 163422 GSOIL <2 <20 6 no no no no no no no no
7270 6400 163423 GSOIL 2 <20 6 no n. no na na no no no

I
7290 6400 163424 GSOIL 2 <20 7 no no n. no no no no no
7290 6400 163425 GSOIl <2 <20 7 no no n. n. n. no n. n.
7300 6400 163426 CSOIL <2 <20 5 no no no no no no no no
7310 6400 163427 GSOIL <2 <20 6 no no no no no no no no
7320 6400 163429 GSOIL <2 <20 6 no n. no na na na no no

I
7330 6400 163429 GSOIL <2 <20 4 n. no n. n. no no n. na
7340 6400 163430 GSOIL <2 <20 5 no no no no na no no no
7350 6400 163431 GSOIL 3 <20 11 no no no no no no no no
7360 6400 163432 CSOIL <2 <20 4 no no no no n. n. n. na
7370 6400 163433 GSOIL <2 <20 5 n. n. n. n. n. no n. no

I
7390 6400 163434 GSOIL <2 <20 4 na n. n. n. n. n. n. n.
7390 6400 163435 CSOIL <2 <20 4 no no n. no no no no no
7400 6400 163436 CSOIL <2 <20 4 no no no no no no no n.
7410 6400 163437 CSOIl <2 <20 6 n. n. n. no na na n. n.
7420 6400 163439 CSOIL <2 <20 4 n. na no n. n. n. n. n.

I
7430 6400 163439 CSOIL <2 <20 6 no na no no no no no no
7440 6400 163440 CSOIL 3 <20 14 n. n. na n. na n. n. n.
7450 6400 163441 CSOIL 2 <20 12 n. n. na no n. na n. na
7460 6400 163442 CSOIL 2 <20 6 na n. na n. na na n. n.
7470 6400 163443 CSOIL <2 20 5 n. n. n. n. no no n. no

I
7480 6400 163444 CSOIL <2 <20 6 na na na n. n. na n. n.
7490 6400 163445 CSOIL <2 <20 6 n. na n. n. n. n. n. n.
7500 6400 163446 CSOIL <2 <20 5 n. n. na na n. n. na na
7510 6400 163447 GSOIL <2 <20 8 n. n. n. n. na na n. n.
7520 6400 163449 CSOIL <2 <20 9 n. na n. n. na na na na

I
7530 6400 163449 CSOIL 6 <20 12 no n. na na no n. na n.
7540 6400 163450 CSOIL 18 60 43 no na no na na na na na
7550 6400 163451 CSOIL 18 35 35 na na na na na na na na
7000 6900 376018 (SOIL 5 <4 2 <1.0 na <2 12 48 <4 3000 320
7000 4800 179131 CSOIL <2 <20 5 na na na na na na na na

I
7000 4810 179132 (SOIL na na no na na na na na na na na
7000 4820 179133 CSOIL <2 <20 7 na na na na na na na na
7000 4830 179134 (SOIL na na na na na na na na na na na
7000 4B4O 179135 (SOIL <2 <20 3 na na na na na na na na
7000 4850 179136 GSOIL na na na na na na na na na na na

I
7000 4860 179137 (SOIL <2 <20 4 na na na n. n. na na n.
7000 4870 179138 (SOIL n. n. na na n. n. na na na n. na

•
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1000 4660 119139 CSOIL <2 <20 6 na na na na na na na na

I 1000 4690 119140 CSOIL 1 na n. na na na na na na na na
1000 4900 119141 CSOIL <2 <20 6 na na na na na na na na
1000 4910 119142 C50IL n' na na na na na na na na na na
1000 4920 119143 CSOIL <2 <20 3 na na na na na na na na

I
1000 4930 119144 CSOIL n. na na na na n. n. na na na na
1000 4940 119145 CSOIL <2 <20 3 na no n. na na n. na na
1000 4950 119146 CSOIL na na na na na n. na n. na na na
1000 4960 119141 CSOIL <2 <20 4 na na na na na na na na
1000 4910 119146 CSOIL na na n. na na na na na na na na

I
7000 4960 119149 CSOIL <2 <20 9 na na na na na na na na
1000 4990 119150 CSOIL na na na na na na na na na na na
1000 5010 119152 CSOIL na na na na na na na na na na na
1000 5020 179153 CSOIL <2 <20 10 na na na n. n. na na na
7000 5030 119154 CSOIL na na na na na na na na na na n.
7000 5040 119155 CSOIL 2 70 11 na na n. na na na na na

I 1000 5050 179156 CSOIL na na na na na na na na na na n.
7000 5060 179157 CSOIL 15 46 27 n. na na na na na na na
7000 5010 179156 CSOIL n' na na na na na na n. na na na
7000 5060 179159 CSOIL 10 25 33 na na na na na na na na
7000 5090 119160 CSOIL na na na na na na na na na na n.

I 7000 5100 179161 CSOIL 10 30 26 na na na na na na na na
7000 5110 179162 CSOIL na na n. na na na na na na na na
7000 5120 179163 CSOIL 20 30 55 na n' na na na na n. na
1000 5130 119164 CSOIL na na na n. na na n. n. na na na
7000 5140 179165 CSOIL 10 20 26 na n' na n. na n. n. n.

I 1000 5150 119166 CSOIL n' na na na n. n. na na na na na
7000 5160 119161 CSOIL 2 <20 9 na na na n. n. n. na n.
7000 SIlO 119166 CSOIL na n. na na n' na na na na n. na
7000 5160 179169 CSOIL 10 25 30 na no na na n. na na na

I
1000 5190 179110 CSOIL na na n. n. na n. na na n. na na
1000 5200 119111 CSOIL 17 35 51 n. n. n. na na n. n. n.
1000 5210 119112 CSOIL n' n. na na na na na na na na na
1000 5220 179173 CSOIL 19 40 48 n. na na n. n. n. n. n.
7000 5230 119114 CSOIL na na na n. n' na n. n. n. n. n.

I
7000 5240 179175 CSOIL 4 40 11 n. n. n. n. na n. na n.
1000 5250 119116 CSOIL n. na na na na na na na na na na
7000 5260 119111 CSOIL 2 <20 5 na na n. na n. n. n. na
1000 5210 119116 CSOIL n. n. n. n. n' n. n. na n. n. na
7000 5260 119119 CSOIL <2 <20 5 n. na na n. na n. n. n.

I
7000 5290 119160 CSOIL na n. na n. n' n. na n. n. n. n.
1000 5300 119181 CSOIL 4 <20 1 na na n. n. n. na n. n.
1000 5310 119162 CSOIL n' n. n. n. n. na n. n. n. n. na
7000 5320 119183 CSOIL 4 20 11 n. n' n. na na n. n. n.
1000 5330 119164 CSOIL n' n. n. na n' na na na n. na n.

I
1000 5340 119165 CSOIL 3 25 11 na n' n. n. n. na n. n.
1000 5350 119166 CSOIL na n. n. n. na n. n. n. n. n. na
7000 5360 119167 CSOIL 2 <20 1 n. n. n. n. n. na n. no
1000 5310 119188 CSOIL n' n. n. n. n' n. n. na n. na na
1000 5380 119189 CSOIL 2 20 10 n. n' n. n. n. n. n. n.

I
1000 5390 179190 CSOIL n. n. n. na n' na na n. n. n. n.
7000 5400 179191 CSOIL <2 20 8 n. n. n. n. n. n. "' n.
6925 7000 315690 CSOIL 4 <4 4 <:1.0 n' 3 10 70 4 3300 300
6950 1000 315692 CSOIL 7 <4 10 <1. 0 n' 5 15 250 <4 2000 240
6975 7000 375694 CSOIL 5 <4 8 d.O n' 7 15 20 <4 1500 320

I
1000 7000 375696 CSOIL 4 <4 7 <1.0 n' 4 <10 100 <4 1500 210
6650 7200 375164 CSOIL 4 <4 9 <1. Q n' 5 <10 150 4 2300 450
6615 7200 375766 CSOIL 3 <4 8 d.O n. 3 <10 15 <4 2900 390
6900 7200 315766 CSOIL 4 <4 10 <1.0 n' 7 10 75 <4 3200 400
6925 7200 315110 CSOIL 4 6 20 <1. a n' 4 10 130 <4 140e 160

I
6950 1200 315112 CSOIL 5 <4 16 <1.0 n' 6 10 165 <4 2600 350
6625 1400 315640 CSoIL 4 <4 7 <1.0 n' 6 20 J2 <4 2900 290
6650 7400 315642 CSOIL 3 <4 6 d.O n' 5 10 120 <4 1600 210
8675 7400 375644 CSOIL 4 <4 4 <1. a n' 4 20 115 <4 2600 290
6900 7400 375646 CSOIL 4 <4 7 d.O na 1 20 115 <4 2400 240

I
6925 7400 315646 CSOIL 4 <4 6 <1.0 n' 4 15 135 <4 1300 140
6950 1400 375650 CSOIL 4 <4 10 <1.0 n' 4 10 160 4 1900 115
6915 7400 375652 CSOIL 4 <4 6 <1.0 n' 4 15 55 4 3200 300
7000 1400 315654 CSOIL 3 <4 5 <1.0 n' 4 <10 75 <4 3300 440
13J2 7596 376626 CSOIL 24 46 65 <1.0 n. 26 230 130 24 3900 155

I
7351 1596 376626 CSOIL 5 30 26 <1.0 n. 16 300 65 16 4300 195
7406 7596 376632 CSOIL 22 42 46 <1.0 n' 26 200 155 24 4000 115
7433 1596 316634 CSOIL <2 24 12 <:1.0 n. 6 260 44 <4 5900 310
1458 7599 378636 CSOIL <2 22 12 <1.0 n' 10 240 38 <4 5700 330
7463 1599 376636 C50IL 7 40 30 <1.0 n. 26 410 50 4 4300 200

I
7506 7599 376640 CSOIL 6 36 30 <1.0 n. 30 490 55 <4 4400 200
1444 8399 318414 CSOIL 24 15 50 1.0 n' 14 430 130 24 4500 150
7469 8399 378416 CSOIL 42 80 110 <1.0 n' 16 410 150 42 4200 135
1494 6399 376476 CSOIL 26 60 70 <1.0 na 14 460 125 26 4400 150
7519 6399 318460 CSOIL 18 65 34 <1.0 n' 12 450 110 22 4400 160

I
1310 6600 318428 CSOIL 10 50 20 <1.0 n. 9 400 165 32 4800 175
1395 8600 318430 CSOIL 10 26 12 <1.0 n. 14 200 85 16 4100 145
1420 6600 31B432 CSOIL 12 34 20 <1.0 na 12 155 80 10 5000 160
1445 6600 378434 CSOIL 6 40 14 <1.0 na 14 115 65 6 5200 220
7470 8600 318436 CSOIL 3 16 6 <1.0 na 6 65 40 6 4500 240

I
1495 8600 318438 CSOIL 9 44 14 <1.0 n' 16 160 100 22 5900 195
1520 8600 378440 CSOIL 4 24 10 <1.0 n. 9 220 85 8 5100 180
7515 8600 395102 CSOIL 30 65 60 .5 n' 1 720 85 na 3500 230

I

•
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east north sample lab sample Job No e"[ppm Pb[ppm Zn[ppm Ag[ppm Au[ppm] As[ppm Ba[ppm
6145 255 427BB6 AL5 Bel 0010 na na na na .00002 na na
6255 1BO 427BB7 Al5 Bel 0010 na na na na .00002 na na
6475 280 427888 ALS Bel 0010 na na na na .00002 na na
6B05 1090 427BB9 AL5 Bel 0010 na na na na .00005 na na
6955 1740 427990 ALS Bel 0010 na na na na .00002 na na
6855 1B75 427B91 Al5 8el 0010 na na na na .00002 na na
6645 2775 427994 ALS Bel 0010 na na na "I .00002 na na
6835 2815 427895 AL5 8el 0010 na na na na .00002 na na
7770 4735 427996 ALS Bel 0010 na na na na .00010 na na
6645 2335 427897 AL5 Bel 0010 na na na na .00002 na na
7640 5975 427BB8 Al5 Bel 0010 na na na na .00005 na na
B020 6610 427899 AL5 8el 0010 na na na na .00005 na na
6305 9910 427762 ANA 55 5525 10 <5 20 1.0 <.00800 2 90
6320 3810 427763 ANA 55 5525 10 <5 10 .5 <.00800 1 50
6320 3510 427764 ANA 55 5525 10 <5 10 <.5 <.OOBOO 1 80
6B15 2B15 427765 ANA 55 5525 115 65 250 1.0 <.00800 16 300
6825 2B05 427766 ANA 55 5525 30 10 55 .5 <.OOBOO 6 310
6795 2915 427767 ANA 55 5525 45 20 55 1.5 <.OOBOO B 340
6770 3035 427768 ANA 55 5525 70 20 55 1.0 <.00800 B 360
6760 9105 427769 ANA 55 5525 25 5 20 1.0 <.OOBOO 6 240
67B5 3115 427770 ANA 55 5525 20 <5 15 .5 <.OOBOO 2 130
6765 9220 427771 ANA 55 5525 40 <5 25 1.5 <.00800 3 95
6745 3330 427772 ANA 55 5525 10 5 15 .5 <.00800 2 70
6645 2775 427773 ANA 55 5525 BO 20 90 .5 <.OOBOO 10 210
6B90 2835 427774 ANA 55 5525 20 <5 20 1.0 <.00800 2 190
6590 2820 427775 ANA 55 5525 40 20 50 1.5 <.00800 7 160
6145 <255 427709 ANA 55 5417 15 <5 3D <.5 <.OOBOO 2 60
6255 <lBO 427710 ANA 55 5417 20 <5 35 <.5 <.OOBOO 2 190
6150 210 427711 ANA 55 5417 55 <5 70 <.5 <.00800 6 120
6475 2BO 427712 ANA 55 5417 45 <5 90 <.5 <.OOBOO 9 230
6B05 1090 427713 ANA 55 5417 40 25 110 <.5 <.OOBOO 2 230
6B55 1740 427714 ANA 55 5417 30 50 95 <.5 <.OOBOO 1 260
6B55 1B75 427715 ANA 55 5417 35 55 135 <.5 <.OOBOO B 290
6645 2775 42771B ANA 55 5417 130 15 120 .5 <.OOBOO 5 160
6B15 2B15 427719 ANA 55 5417 230 345 885 2.5 <.OOBOO 50 300
7770 4735 427720 ANA 55 5417 55 5 110 <.5 <.OOBOO 4 270
6645 2335 427721 ANA 55 5417 70 <5 75 <.5 <.OOBOO 1 160
B020 6610 427726 ANA 55 5417 115 110 990 <.5 <.OOBOO 10 420
7640 5975 427727 ANA S5 5417 10 <5 30 <.5 <.00800 1 70
7815 6875 421728 ANA 55 5417 10 <5 30 <.5 <.00800 1 <10
6765 4830 427737 ANA 55 5417 40 45 B5 <.5 <.OOBOO 10 3BO
6565 5295 427742 ANA 55 5411 15 10 40 <.5 <.OOBOO 1 240
6530 5290 427743 ANA 55 5411 150 260 2150 <.5 <.OOBOO 25 510
6695 5525 427744 ANA 55 5417 10 <5 25 <.5 <.00800 2 250
6545 5935 427150 ANA 55 5417 30 <5 35 <.5 <.OOBOO 6 290
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east
9400
9330

north
10080

9960

sample REPORT No.
427440 IN HOUSE
427442 IN HOUSE
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427440.

427442.

A light grey. massive fine grained lithology that, in thin
section, is composed dominantly of sericite rich felsite with
scattered quartz crystal fragments and opaque grains, these
clssts have haloes of relatively coarsely crystallised
sericite and quartz. Unidentified opaque acicular minerals
are also common. This lithology is considered to be a highly
recrystallised ash volcaniclastic.

A light green-grey fine grained sandstone. Equigranular,
subangular quartz grains with weakly serate grain boundaries
and undulose extinction form a grain to weakly matrix
supported mass and constitute 90% of the sample. Other clast
types are micaceous quartzite and detrital muscovite while the
major accessories, subhedral tourmaline and anhedral zircon
define bedding. Rare subhedral pyrite was noted. The matrix
is fine grained sericite with a weak crystallographic
preferred orientation defining a cleavage.

This lithology appears to be dominantly derived from a low­
grade regionally metamorphosed source and is a probable Eldon
group correlate.
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e.st north s.mple lab sample Job No Cu[ppm Pb[ppm In[ppm Ag[ppm Au[ppm] As[ppm B.[ppm
7905 12940 427660 ANA 55 5250 5 10 30 <.5 <.OOB 1 220
B01B 13123 427661 ANA 55 5250 5 <5 20 2.5 <.008 1 240
9700 10297 427666 ANA 5S 5250 15 lOSS <.5 <.OOB 1 550
9B77 1026B 427667 ANA 55 5250 5 10 50 <.5 <.OOB 1 470
9982 10219 427668 ANA 55 5250 10 10 10 <.5 <.OOB 1 15
9B37 10346 427669 ANA 55 5250 25 10 65 <.5 <.008 3 430
9750 10656 427670 A~ 55 5250 15 15 60 <.5 <.OOB 2 510
8B27 11264 427694 ANA 55 5250 50 5 50 <.5 <.008 2 310
9090 11113 427695 ANA 55 5250 60 15 110 <.5 <.008 5 1150
B235 11B50 427696 ANA 55 5250 10 <5 50 <.5 <.OOB 2 480
8736 10830 427708 ANA 55 5250 10 10 110 <.5 <.OOB 3 830
B6B3 13956 427653 ANA 55 5250 10 15 40 <.5 <.OOB 1 35
B654 13983 427654 ANA 55 5250 15 10 15 <.5 <.OOB 1 15
852B 14012 427655 ANA SS 5250 5 <5 10 <.5 <.OOB 1 10
B513 1399B 427656 ANA 55 5250 25 20 25 1.0 <.008 1 <10
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