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Rehabilitation of the BRD 03 drill access track continued

with seeding and fertilising.

A downhole EM 37 survey of BRD 05 showed disappointing

results with no significant anomalies.

Geological mapping in the northeast corner of the Licence

showed an abundance of quartz-feldspar porphyritic rocks in

Animal Creek Greywacke type sediments. These were similar to

the Animal Creek Greywacke sequence occurring southwest of the

Mt Charter Fault.

\

411006- 1 -

1. SUMMARY

Exploration continued during 1990 with the drilling of BRD

05 to 1181m. An upper 40m thick primitive basalt within the

Que River Shale in this hole had significant silica, pyrite and

chalcopyrite. The drilling shows Hellyer Basalt and the

underlying dacitic rocks dip to the south with the base of the

Hellyer Basalt being at 1045.9m in BRD 05 (onlY at 850.Sm in

BRD 01).

Thin section petrology and whole rock/trace element

geochemistry was completed. The thin section work and

geochemistry both showed areas of significant alteration

interspersed with areas of lesser alteration. The geochemistry

of all the drillholes enabled correlations to be made between

the EL 39/85 holes and with the Hellyer and Mt Charter areas.

This correlation also showed the volcanics in the bottom of BRD

01 were very similar to the lavas of the Mt Read Central Belt.

This may represent the basement for the Que/Hellyer volcanic

pile.
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EL 39/85. "Bulgobac River". IS located 60km SSW of Burnie.

a major industrial town and port on the NW coast of Tasmania.

The Murchison Highway formed the eastern boundary of the

original 11km2 title which was granted on 14 February. 1986.

Aberfoyle's Que River and Hellyer Mines are located immediately

east of the adjacent Murchison Highway (Figure 1).

The EL was granted after an application under the recently

introduced tender system. The area. which had been held by

Comstaff Pty Ltd as part of EL 5/63. became available when EL

5/63 was reduced to the maximum allowable area of 125km2 .

In June 1988. the area of EL 39/85 was increased to 16km 2

(Figure 1). This was caused by the Department of Mines

adjusting the Licence boundaries to the AMG kilometre

graticules on the relinquishment of the adjacent Exploration

Licence (EL 12/72 formerly held by EZ) .

Infrastructure in the area is excellent with major

electricity transmission lines passing through Aberfoyle's

nearby mining leases; the Murchison Highway being the eastern

boundary of the title area; the close proximity of EZ's Burnie

to Rosebery railway line; abundant water and new link roads

bringing population centres within commuting distances of any

possible mining operation.

The exploration target in EL 39/85 is a volcanogenic

polymetallic base and precious metal deposit similar to the

nearby Hellyer deposit. The Hellyer deposit has a published

resource of 15m tonnes indicated at 13.0% Zn. 6.9% Pb. 0.4% Cu.

156 g/t Ag and 2~3 g/t Au with a further 4.0m tonnes inferred

(Aberfoyle. 1987).



This report summarizes the investigations completed by

Placer Exploration Ltd (the purchaser of CSR's Mineral Group)

in the fifth twelve month term of the Licence ending on

February 14. 1991. This is only a short covering report as

much of the detail of the 1990 work in' included in an earlier

report (Appendix 1). No further information on location.

access, previous exploration or the regional geology will be

included here (already in Appendix I). Only the 1990 work will

be summarised. Details are available in Appendices I and II.
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The drilling of BRD 05 (600m south of BRD 01) was

completed to ll8lm. Details of this drilling have been

included in Appendix I (Section 10.6). The drill log summary

for BRD 05 is:

Weak alteration with some stronger patches were observed
l..

In the core. This included some fuchsite-carbonate alteration

in the Hellyer Basalt and other green carbonate (malacite?).

In thin section the Hellyer Basalt tended to be strong to

3.1 Diamond Drilling

Quartz-feldspar porphyry

Shale

Quartz-feldspar porphyry

Interlayered shale and quartz­

feldspar porphyry

Shale (micaceous)

Pyroclastics (mass flow unit with

conglomeratic base)

Que River Shale

Basalt

Que River Shale

Hellyer Basalt (with py T qtz veins)

Pyrite and Quartz

Que River Shale

Conglomerate

Que River Shale

Pepperitic Basalt and Shale

Quartz-carbonate vein

Hellyer Basalt

Polymict Breccia

Monomict Dacitic Breccia

Polymict Breccia

Dacitic Lavas and Breccias

41J010
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0 1l.5m

11. 5 - 24.4m

24.4 - 36.5m

36.5 - 48.4m

48.4 - 92.5m

92.5 l57.6m

157.6 - 530.6m

530.6 - 530.7m

530.7 - 531.8m

531.8 - 570.7m

570.7 - 570.9m

570.9 - 634.0m

634.0 - 684.2m

684.2 - 687.8m

687.8 - 697 Am

697.4 698.6m

698.6 -1045.9m

1045.9 -1055.0m

1055.0 -1061.0m

1061.0 -1067.0m

1067.0 -U81.0m
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3.3 GEOCHEMISTRY/PETROLOGY

intensely calcite altered with only small patches of weaker

(regionally metamorphosed) prehnite alteration. The stronger

alteration tended to be at the top and bottom of the basalt

units.

The underlying dacitic units showed strong but patchy

zones of chlorite. silica and sericite alteration. Minor

quartz-epidote-chlorite alteration occurred significantly after

extrusion of these dacites.

411012

(Figures 2 and 3).

- 5 -

No andesites were observed in BRD 05.

3.2 Downhole EM 37

011

BRD 05 contained no mineralisation requiring splitting the

drill core. However most of the volcanic rocks have been chip

sampled and analysed while selected samples were thin

sectioned (from both BRD 01 and 05). Geochemical results

(Appendix 11 were analysed by Dr. A. Crawford (Appendix II) in

conjunction with the thin section petrology (Appendix 11.

On completion of BRD 05 to 1181m. the hole was logged

using five separate 600 by 600m square loops and the EM 37

downhole logger and probe. Readings were taken at 20m

intervals to 680m and then at 10m intervals for the remainder

of the hole. Results were disappointing, with plots of the

data showing a simple decay curve for the electromagnetic field

generated by the surface loops. The curves showed very little

"noise" with only a few points falling off the curves. These

odd points probably represent off-hole thin. small

concentrations of pyrite. Interestingly. the high pyrite veins

and disseminations with quartz and chalcopyrite occurring in

and around the upper basalt (primitive) in the Que River Shale

did not show in the EM survey.
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The evaluation of all the geochemistry and petrology from

the EL 39/85 area suggested BRD 01 was stopped in Central

Volcanic Complex rocks of the Mt Read Volcanics overlain by

only a thinned (20-30m) Animal Creek Greywacke horizon. This

greywacke unit thickened northwards through BRD 03. Overlying

the greywacke in BRD 01 and 03 are about 30m of andesite rocks

correlated with the Que/Hellyer Footwall Andesites. None of

the above units occur to the south in BRD 05 as the sequence

dips significantly south of BRD 01.

Above the andesites are considerable thicknesses of

dacitic lavas capped (everywhere by MCH 1) by basalts (Hellyer

Basalt). Some of these are correlatable on petrochemistry

(Appendix II).

The petrology/geochemistry suggests there is a significant

basin in the area of EL 39/85. This basin contains rocks which

are correlatable with the Que/Hellyer mine sequences and is

thus a prospective target for Hellyer style polymetallic

mineralisation. It has also been suggested that. because of

the basin morphology the EL 39/85 area has potential for

mineralisation at the contact of the Hellyer Basin with the Que

River Shale.

Alteration was variable and patchy throughout.

3.4 GEOLOGICAL MAPPING

During 1990 the northwest corner of the Licence was

geologically mapped (See Appendix I for map and details).

Most of the northwest corner is underlain by a cover of

Tertiary Basalt. This is typical of the Tertiary Basalt over

large parts of Northwestern Tasmania. It tends to become

thicker towards the west. outcropping at lower levels in the

'valley of the Que River and its steep rocky tributaries.



3.5 REHABILITATION

Revegetation is currently progressing well and will be

monitored (along with refertilising) in the future.

During 1990 the track was reseeded and then covered by

ti-tree in an attempt to give some protection to the young new

vegetation and to prevent moisture loss. The entire track was

also fertilised at the rate prescribed for forestry activity

(by the Forestry Commission) .

Further rehabilitation has been completed on the drill

access track to the north of Que Road (to BRD 03). The initial

rehabilitation programme (completed previously) resulted in

some vegetation regrowing. However, a prolonged period of dry

weather and the exposed nature of the track led to much of the

vegetation dying.

411015
- 7 -

Underlying the basalt and outcropping in the floor of the

Que River (not much in the tributaries) are mainly

quartz-feldspar porphyritic rocks similar to that found In the

top of BRD 05 and to the southwest of the Mt Charter Fault.

These appear to intrude micaceous greywackes, sandstones and

siltstones which may be correlates of the Animal Creek

Greywacke. Another alternative is that they are the same

siltstone as that found intruded by porphyries in the top of

BRD 05 (i.e. Southwell subgroup). The former correlation

appears most likely.
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The proposed exploration (as suggested by Aberfoyle) for

the first six months of 1991 is:

After evaluation of the results of this grid based work

and the diamond drilling, it is expected at least one further

hole will be drilled (at a site to be determined).

Currently a joint venture has been negotiated with

Aberfoyle Resources to continue the exploration of the EL 39/85

area. This joint venture includes the proposed exploration for

the next period (until February 1992).

- downhole EM to be run In this hole.

411016- 8 -

the drilling of an 800m hole into the structure

north of BRD 01 (near Que Road).

geochemistry, petrology of the core from this

hole.

- UTEM coverage of these lines, to explore the

Sock Creek Volcanics for massive sulphides.

- 14kms of gridding (including EM loop lines) in

the southern area of the Licence to cover the

Sock Creek Volcanics.

- geological mapping along these grid lines.

4. PROPOSED EXPLORATION
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APPENDIX I

See:

ELLIS, P.D., 1990 BULGOBAC RIVER - EL 39/85 -

CURRENT STATUS AT THE COMPLETION OF BRD 05

PLACER EXPLORATION LIMITED REPORT NO TAS 2/90

(4 volumes)
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APPENDIX II

See;

CRAWFORD, A.J., 1990 PETROLOGY, GEOCHEMISTRY AND

CORRELATION OF LAVAS IN BULGOBAC RIVER

DRILLHOLES ERD 01, 02, 02 AND 05, W. TASMANIA

REPORT FOR PLACER EXPLORATION FROM UNI OF TAS GEOLOGY DEPT



CURRENT STATUS AT THE COMPLETION OF BRD 05
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1. INTRODUCTION

EL 39/85. "Bulgobac River". is located 60km SSW of Burnie.

a major industrial town and port on the NW coast of Tasmania.

The Murchison Highway formed the eastern boundary of the

original l1km 2 title which was granted on 14 February. 1986.

Aberfoyle's Que River and Hellyer Mines are located immediately

east of the adjacent Murchison Highway (Figure 1).

The EL was granted after an application under the recently

introduced tender system. The area. which had been held by

Comstaff Pty Ltd as part of EL5/63. became available when EL

5/63 was reduced to the maximum allowable area of 125km2 •

In June 1988. the area of EL 39/85 was increased to 16km2

(Figure 1). This was caused by the Department of Mines

adjusting the Licence boundaries to the AMG kilometre

graticules on the relinquishment of the adjacent Exploration

Licence (EL12/72 formerly held by EZ).

Infrastructure in the area is excellent With:

major electricity transmission lines passing
through Aberfoyle's nearby mining leases;

the Murchison Highway being the eastern
boundary of the title area;

the close proximity of EZ's Burnie to
Rosebery railway line;

abundant water;

new link roads bringing population centres
within commuting distances of any possible
mining operation.



This report summarizes the investigations completed by

Placer Exploration Ltd (the purchaser of CSR's Mineral Group)

and CSR Limited in the term of the Licence from February 14.

1986 until March 1990.

The exploration target in EL 39/85 is a volcanogenic

polymetallic base and precious metal deposit similar to the

nearby Hellyer deposit. The Hellyer deposit has a published

resource of 15m tonnes indicated at 13.0% Zn. 6.9% Pb. 0.4% Cu.

156 glt Ag and 2.3 glt Au with a further 4.0m tonnes inferred

(Aberfoyle. 1987).
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2. SUMMARY

The 1989/90 programme continued with the drilling of BRD05

to 1181m. A 40m thick primitive basalt within the Que River

Shale showed significant alteration and pyrite/quartz/

chalcopyrite veining. particularly near the contacts with the

shale. This suggests a late phase of volcanic activity in the

southern portion of the "graben structure. Mineralised fluids

were associated with this final phase of volcanic activity.

This programme showed the Que/Hellyer Volcanics with the

stratagraphic horizon containing the Que River and Hellyer

mineralisation continued south from BRD 01 to the_BRD 05 area.

However. the overlying Hellyer Basalt and Que River Shale

thicknesses increased towards the South. Thin section

petrology and geochemistry showed sections of the Hellyer

Basalt and the basalt within the Que River Shale were derived

from very primitive magmas similar to those near the Hellyer

mineralisation.

Exploration completed has:

defined a highly prospective 1.5 x 1.5km

downfaulted graben.

shown the graben bounding faults to be active

during the deposition of the Que/Hellyer volcanics

and the basal part of the Que River Shale but not

the upper part of the shale.

shown the Hellyer/Que River mineralised horizon to

occur at depths of 850+m in the graben. probablY

deepening to the south.
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shown the presence of fine grained sphalerite.

galena and chalcopyrite within the basalts and

dacites in the graben.

- shown significant sericite, calcite, silica and/or

chlorite alteration with minor areas with fuchsite

alteration in the volcanics in the graben.

- shown several possible structures within the graben

which may be suitable for mineralisation conduits

(similar to the Jack Fault?)

Only the eastern portion of the graben has been explored

by drilling with follow-up downhole EM. Further drilling with

essential downhole EM is required particularly in the area of

the proposed possible fault zone in the west of the graben.

The area west of the graben has not been significantly

explored. Mapping has shown this area is probably west of the

Mt Charter Fault with basement Animal Creek Greywacke

underlying Tertiary Basalt. This has been confirmed by

drilling (BRD 04) and partial coverage by the gravity survey.

North of the graben (north of Que River) mapping has shown

the occurrence of Que River Shale forming a shallQw dipping

syncline. However, drilling (ERD 03) has shown the Que/Hellyer

Volcanics thin rapidly northwards (confirmed by Mines

Department mapping in the area towards and northwest of

Hellyer.) A detailed gravity survey shows this thinning north

of the graben. This survey also shows a very clean gravity

field in this area suggesting there is no large basemetal

deposit in this area.
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East of the graben the Que/Hellyer volcanics tend to be

steeply west dipping and thin significantlY. Many of the units

in this sequence outcrop towards and beyond the Murchison

Highway,

The graben continues to the south of the Licence boundary

as shown bY the BHP drilling in the former EL5/63 (HP 3).

Further exploration should be confined to the graben

structure adjacent to the postulated internal fault in the

western part of the graben. This exploration should be further

deep drilling with associated downhole EM surveys.
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3. LOCATION AND GENERAL

EL 39/85 is centred 5km west of the Hellyer base metal

deposit and 25km North of Rosebery on the West Coast of

Tasmania. The 6km (N-S) by 4km (E-W) area is adjacent to and

West of Aberfoyle's EL 106/87 containing both the Hellyer and

Que River base metal deposits (Figure 1).

Excellent access to the Licence area is provided bY the

sealed Murchison Highway. which forms the eastern boundary.

The forestry constructed gravel Que Road bisects the Licence

from east to west providing good driving access to within 2km

of most parts. Access is further improved by a forestry track

to the Bulgobac River (in the south of the Licence) and

CSR/Placer constructed drill tracks in the central area to the

south of Que Road. A CSR drill track to the north of Que Road

has been rehabilitated, although this requires continuing

fertilization. Regrowth on this track was impeded by a dry

period shortly after rehabilitation. Recently this track has

been fertilised and covered by cut ti-tree with seed pods.

Most of the northwestern half of the Licence is a plateau

underlain by a cover of Tertiary Basalt flows. These flows

weather to form a rich soil supporting a thick rainforest

vegetation. Most of this rainforest was selectively logged

earlier this century (evidenced by large old butts and numerous

overgrown skidways) while the area around the western end of

Que Road was clear felled in recent times.

The southwestern portion of the Licence is underlain by

relativelY flat lying late Middle Cambrian volcanoclastics and

sediments overlying the Que/Hellyer volcanic sequence. Much of
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the volcanoclastics support only button grass type vegetation

which is now periodically burnt bY the forestry industry. To

the south, the volcanoclastics and intrusives are covered by

rainforest. horizontal and regrowth.

The Licence is drained by two main drainages. The area to

the north of Que Road is drained by the Que River while the

south is drained by the'Bulgobac River. These rivers join to

the west of the Licence and drain via the Huskisson River to

the Pieman River. The Que and Bulgobac Rivers and their

tributaries are deeply incised in steep gorges resulting in a

plateau area at an elevation of 630-680m and drainages at

heights to 480m above sea level.



Area selection by CSR resulted from geological experience

of the Mt Read Volcanics gathered over the preceding 12 years.

Additional to the data compilation. new airphoto and Landsat

interpretations were undertaken.

Exploration Licence 39/85 (Bulgobac River) resulted from

an application for the BUlgobac Exempt Area (ETA 8464) under

the tender system operated by the Department of Mines. This

tender was for the proposed work in the first 2 years of the

Licence's period of tenure.

On 14th February 1986. EL39/85 was granted to CSR Limited

and covered an area of approximatelY 11km2 • The Licence area

was increased to approximately 16km2 in June 1988. This

resulted from Licence boundary adjustments to AMG coordinates

on the expiry of the adjacent EL12/72. On the sale of the

Minerals Group of CSR Limited to Placer Exploration Limited in

1988. EL39/85 was transferred to the Placer Group.
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EL39/85 is subject to yearly renewals.

50% reduction on the 14th February 1991 and

411034

EL39/85 is due for

expires in 1996.
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5. PREVIOUS EXPLOR~TlON

la) Pre CSR/Placer

The Gold Hill prospect. located immediately north of the

Que River Mine. was located by prospecting activity in the

1920's. Prospectors followed pannable gold upstream from the

Que River to locate Gold Hill. Consequently. it is probable

that prospecting activity extended into EL 39/85. However. no

mineral occurrences are recorded Within EL 39/85 and

exploration to date has not located any evidence of early

prospecting.

Forestry operations were undertaken in the late 1960's ­

early 1970's in the plateau area on the western section of EL

39/85. The area logged was the myrtle rainforest growing on

red soils developed over Tertiary basalt. Access to this area

was by a gravelled road. the "Que Road". from the Murchison

Highway.

Geological mapping of the area was undertaken on a limited

basis by geologists employed by Rio Tinto as part of a joint

venture with EZ in the 1950's. Department of Mines' geologists

mapped part of the area as shown on the published Mackintosh 1"

= 1 mile geological map.

In 1969-1971. Comstaff Pty Ltd completed stream sediment

and geological mapping of the area as part of a reconnaissance

programme on EL 5/63. Results for this stream sediment

sampling are available on open-file reports at the Department

of Mines. Evidence of this sampling programme was observed

during geological mapping of EL 39/85.



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

030 411036

10

The programme undertaken by Comstaff consisted of detailed

-BO mesh stream sediment sampling and limited heavy mineral

concentrate stream sediment sampling. This sampling produced

two areas in or adjacent to EL 39/85 which were followed up:

(i) Debussey Creek resulted from an anomalous gold

assay In a heavy mineral concentrate stream

sediment sample~ and

(ii) Sock Creek area resulted from anomalous -80

mesh stream sediment samples.

The Debussey Creek anomaly was followed UP With additional

stream sediment geochemistry and Ao horizon soil sampling with

negative results. Additional follow-up in 1984 located only

one sample with detectable gold in a heavy mineral concentrate.

Comstaff Pty Ltd (1985).

The Sock Creek anomalies were followed UP and the Sock

Creek vein type Ag-Pb-Zn mineralization discovered. The Sock

Creek prospect is located lkm southwest of the south-west

corner of EL 39/85. The follow-up sampling programme in the

Sock Creek area extended into EL 39/B5 with grid lines being

cut into the Hash and Joint Creek areas. It is believed that

geological mapping, soil geochemistry and a moving loop EM

system was undertaken on these grid lines. but no data for this

work are available on open-file reports at the Department of

Mines.

In 1975. as part of a larger programme on EL 5/63. an

INPUT EM and magnetics survey was flown over the area. Within

EL 39/85. no follow-up to this survey was undertaken as the

major conductive zones located were interpreted to be due to

surficial or stratagraphic conductors. Butt et al. (1975).
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(b) CSR/Placer

After EL 39/85 was granted to CSR in February 1986. as a

result of a successful tender application for the Bulgobac

Exempt Area {ETA 8464l. work was commenced in the search for a

polymetallic volcanogenic deposit. An initial programme of

geological mapping and geophysical surveys involving

aeromagnetics. grid basBd VLF-EM. induced polarization. CSAMT

and gravity. resulted in the drilling of two diamond drill

holes. These two vertical holes BRD01 to 860.5m and BRD02 to

676m tested apparent CSAMT anomalies with some supporting

gravity anomalies. Weak mineralization in the hanging wall

Hellyer Basalt was intersected in BRD01. However. the greatly

increased thicknesses of the Que River Shales and the Hellyer

Basalt intersected in these holes suggests the Que/Hellyer

mineralization host horizons are deeper than the effective

depth penetration of electrical geophysics. 0 and C isotope

data on calcite veining and vesicle infilling from within the

Hellyer Basalt in BRD 01 and 02 indicated formation

temperatures of 150°C and 110-120°C, respectivelY. Downhole

EM was successfully completed to the full depth of BRD02, but

reached onlY 700m in BRDO! with no anomalies being detected

(Williams 1987a. 1987b).

Two further stratagraphic holes were drilled in 1988.

BRD03 near Que River showed the Que/Hellyer volcanic sequence

thinned dramatically to the north {north of Que Roadlwhile

BRD04 near Mutter Creek showed the Tertiary Basalt to the west

was underlain by Animal Creek GreyWacke. Mutter Creek was

thought to be on or near the Mt Charter Fault.

The programme of gridding. geological mapping and 50m

spaced gravity surveys were extended to cover most of the

Licence area. This work suggested the most prospective area of
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the Licence was a 1.5km square block between BRD02 and BRD04

and extending from between Que Road and BRDOi to the Licence

boundary in the south. This area contains an abnormal

thickness of Que River Shale and Hellyer Basalt and is bounded

by growth faults active during the deposition of these rocks.

A UTEM III survey was completed over the area north of Que

Road. Elsewhere the shale and basalt units extend to depths in

excess of 600m below surface. Weak anomalies associated with

the Tertiary basalt and sediments cover were noted. No deeper

significant anomalies were observed.

An evaluation of the BRDOi core showed the base of the

hole (850-860m) intersected Hellyer type "Mixed Sequence"

breccias (polymictl, the host horizon for the Que River and

Hellyer massive sulphide deposits. This part of BRDOI was not

explored with downhole EM.

BRDOI was re-opened and deepened to 1131m (BRDOIA). Much

of the dacitic/basaltic/andesitic sequence below the Hellyer

Basalt was significantly altered calcite/sericite and. in parts

of the lower Basalt. by fuchsite. Minor basemetal sulphides

were observed in vesicles and veins. Pb isotope evaluatIon of

these sulphides. trace element and whole rock analyses and thin

section descriptions show strong similarities to the Que

River/Hellyer deposit.

The lower part of BRDOIA (below the wedge at 600m) was

logged with an EM3? survey. Results were disappointing,

Magnetic remanance calculations for basalts from BRDOl,

02. 03 showed th~ core basalts were atypical of fresh surface

basalt but like glossy weathered/altered basalts,
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6. REGIONAL GEOLOGY AND MINERALIZATION

The lithologies of exploration interest are the Cambrian

calc-alkaline Mt Read Volcanics which host important base metal

deposits at Mt Lyell. Hercules, Rosebery, Que River and

Hellyer. The regional geology is described in numerous

publications. e.g. Corbett and Lees (1987).

Prior to the discovery of the Que River Deposit in 1974.

the geology of the area of EL 39/85 was poorly investigated.

Knowledge of the geology and structure of the area progressed

with exploration undertaken by Aberfoyle, Comstaff and EZ on

various ELs within the general area. Mapping was undertaken by

the Department of Mines prior to preparation of the explanatory

notes on the Mackintosh 1 mile map (Collins et al .. 1981).

Collins (op cit) postulated the following sub-division of

the Mt Read Volcanics in the Que River area:

(il a western volcano-sedimentary sequence of which

the Que River Beds (Que River Shales). of late

Middle Cambrian age, were interpreted as the

basal sediments in the Que River area. and

(ii) an eastern (centrall volcanic sequence which

in the Que River area was dominantly andesitic.

The boundary between the two sequences was interpreted to

be discordant and in places in faulted contact.

With the discovery of the Hellyer deposit in the early

1980's, and the consequent generation of more detailed

knowledge of the stratigraphy and structure. the Que River



03::;
411040o 5~..'----_.....'
Linear features of
Comtal Image Processing

('" ') Circular features
"'--'"

,.--_~_ ~-.J~~_~_

• 1 I" I I II I I Ii'"

r •

I
,.....__---'5::.:::cm~_ __.I

I ,- "I

FIG.·2 LANDSAT LINEARS BULGOBAC RIVER TAS.I



..
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

411041

14

Shale was interpreted to be in conformable contact with the

underlying volcanics. Thus. tile stratigraphy hosting the

Hellyer deposit could be projected down dip into the eastern

area of EL 39/85.

Previous conceptual thinking regarded the volcanics at Que

River-Hellyer as forming part of Corbett's "Central Volcanic

Sequence". However. recent geological mapping IKomyshan. 1986)

and trace and whole rock analyses (Crawford. 1987) have

resulted in a revised interpretation of the Que River-Hellyer

volcanics as forming the basal part of the Dundas Group. This

can be equated with Corbett's "Western Sequence" to the

northwest of the Henty Fault Zone.

Regional studies revealed the following features pertinent

to EL39/B5 from aerial photographs an interpreted:

major thrust cuts E-W immediatelY South of

Mt. Charter las subsequently shown on the

1:25000 Mines Department mapping)

a systematic pattern of Landsat linears was

interpreted as possible controls on the Que

River and possibly Hellyer deposits. Similar

intersecting linears occur in EL39/B5. This

interpretation. using lmages generated after

geometric correction of the digital data to the

Australian Metric Grid was undertaken as part

of a regional study. '[he relevant area of

EL39/85 is included as Figure 2.
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Exploration undertaken since granting of EL 39/85 has

extended the area of potential host stratigraphically for

Hellyer-Que River type mineralization. However. drilled

thicknesses of the Que River Shale have exceeded those

indicated by previous mapping and drilling on adjacent titles.

Although presenting problems for exploration. this

increased thickness of the Que River Shale and the underlying

Hellyer Basalt possibly suggests an increase in the size of any

massive sulphide deposits. (if the Kuroko model is considered

and believed).
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Pre-existing vehicular access to the EL was good with the

eastern boundary being the Murchison Highway. the "Que Road"

logging track running east to west through the centre of the

title and other logging tracks providing access into the SW

corner.

A 100m wide Scenic Reserv,,> occurs along the side of the

Murchison Highway. Discussions with the Department of Mines

indicate that the Natlonal Parks and Wildlife Service will not

allow any access construction for exploration purposes through

this Scenic Reserve.

Initial geological mapping was undertaken along creeks and

several grid lines cut on the AMG orientation (DRG No. SK55.3­

3302). Creek names shown on plans produced by Comstaff have

been utilised where no evidence of a previous name exists.

This phase of geological mapping indicated a grid

orientation similar to that used by Aberfoyle over the adjacent

EL would be suitable for geophysical surveys. The mathematical

formula for transformation of the Aberfoyle grid from AMG was

obtained from the Department of Mines and a base line at 2400£

established using Forestry Department survey points on Que

Road.

Parallel lines were cut from this baseline at 200m

intervals. Eventually this grid was extended to cover most of

the Licence area with two further sub-baselines being cut at

1600E and 800E.



On completion of the deepening of BRDOIA and the drllllllg

of BRD05 loops for downhole EM were roughly cut. These

nominally 600 x 60Um 100p.9 utilised eXisting cut cross lilies.

wherever possIble. alld were joined by new N-S erld lirles.l'lle

central loop over both Iroles wet'e lIew lines. These new loops

were not surveyed or level Jed but were controlled by existirlg

grid stations.

In order to provide accurate survey locations for the

detailed gravity survey. closed traverses were completed along

the 2400E and 800E base lIlies. and the Murchison Highway by

Peacock. Darcy and Anderson. consulting surveyors. During

these closed traverses. all visible grid pegs were

co-ordinated. Subsequently. all remaining gravity stations

were levelled by CSR personnel.
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Following discussions with the Department of Mines.

bUlldozed access tracks were constructed to the north and soutlr

of Que Road to provide access for diamond drilling.

Subsequently. tile access track to the north of Que Road

was rehabilitated. It was envisaged that this area had little

potential for massive sulplride deposits since no anomalies

occurred on either the UTEM or gravity surveys. Mapping and

drilling suggests any Hellyer sized orebodies should have been

detected by these methods.

Further tracks have recelltly been made to the BRDOS drill

site. The proposed route was examined by T. Duckett (Forestry

rehabilitation) and F. Podger (CSIRO) to discuss problems and

methods. Little soil and/or weathering occurs on the

quartz-feldspar porphyry occurrIng in this area. but tracks

tend to be very slippery.



This mapping outlined the following important aspects of

the geology as shown on DRG No. SK55.3-330I.

The first phase of geological mapping was undertaken to

improve geological knowledge and thus enable the more

prospective sections of the EL to be identified for early

geophysical testing, as well as to determine the structural

framework. and hence the ·most applicable grid orientation.

(1) shale units in the Bulgobac River downstream

of the Murchison Highway and in southward

flowing tributaries of the Bulgobac River

form a flat-lying synclinal structure

within the acid pyroclastics overlying

the Que River Shales.

(iii) mapping on a grid line cut along AMG 5395000mN

between 388UUOmE and 3890UUmE located shallow,

SE-dipping shales to the east of Mutter Creek.

These shales were also considered to be

correlates of the Que River Shales. thus

supporting a flat-lying syncline with a SW-NE

axis in the area between Mutter Creek and the

411045
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(ii) mapping in Mutter Creek. a major SSW flowing

tributary of the Bulgobac River, located

shales and pyritised and altered acid to

intermediate volcanics. These rocks were

interpreted as correlates of the Que River

Shales. A single thin sediment horizon within

the volcanics indicated a 200 dip to the SE.

~ GEOLOGICAL MAPPING
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Murchison Highway. The western side of this

syncline had potential for the location of

mineralisation at a shallow depth.

(iv) the stratigraphy hosting the Sock Creek

mineralisation to the SW of the EL continues

NE into the SW corner of the EL and must be

truncated by tile presumed continuation of the

Mt. Charter Fault as shown on the Department

of Mines recent 1:25.UUO scale mapping.

Subsequently. the geophysical grid was cut and mapping

completed on these lines.fhis mapping produced limited extra

geological information. but confirmed the previously

interpreted geology.

In early 199U the Que River was mapped to the northwest

corner of the grid. This showed the quartz-feldspar

porphyri tic rocks cont i nue a llnost to the Li cence boundary.

Around the Licence boundary micaceous greywacke. sandstone and

siltstone occurs. This is similar to that occurring west of

the Mt. Charter Fault in the souttlern part of the Licence.

Geological mapping was supported with petrological

examination of 54 samples.



As shown on DRG. No. SK55.3-330J the aeromagnetic

responses can be divided into the following:

(i) an intense pattern of highs and lows over

Tertiary basalt. and

Although a very subtle response can be demonstrated for

the massive sulphide deposIts of Western Tasmania (Leaman.

1987), aeromagnetics was not considered as a direct search

method but only as all aid to aeological interpretation. In the

summer of 1985-1986. CSR had arranqed a contractor to fly

aeromagnetics on another project in Western Tasmania and thus

EL39/85 was flown at marginal extra cost. Previous

reprocessing of the 1981 Department of Mines aeromagnetic

survey had suggested a vague linear distortion of the magnetics

which was interpreted as demagnetising alteration of a possible

fracture zone withirl EL39/85.

411047
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The low-level detailed aeromagnetic survey. completed

early in 1986, used the Geometric gradiometer system and was

flown at a nominal terrain clearance of 70m and a flight line

spacing of 100m. The data presented as DRG No. SK55.3-3303 and

SK55.3-3304 are the contouring of the tail boom magnetometer

data as the pitch and roll measurement/corrections are

inadequate for the full gradiometer data in relation to the

detail obtained by 100m line spacing. Contouring of the

gradiometer data results in distortions due to altitude and

levelling difficulties. DRG No. SK55.3-3304 indicates the

flight path recovery of the survey.
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(ii) over the Cambrian rocks. a flat magnetic

field within Wllicll a strong regional

gradient increasing to the SW is observed.

(iii> a high/low dipole in the southern 1 km"
portion of the EL is probably straddling

the NW continuation of the Mt. Charter Fault.

(iv) a NE-SW trending ridge in the contouring on

the eastern side of the Murchison Highway is

considered to result from a +3-4 Nt response

over the Hellyer Basalt which is footwall to

the Que River Shales.

The only ground follow-up of the aeromagnetics has been a

single short traverse along 388350mE AMG south from 5395000mN

to locate an intense magnetic high. Tertiary basalt located on

this coincides WIth this magnetic high and is considered to be

the source of the magnetic anomaly.
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With the exception of the areas covered by Tertiary basalt

and the swampy area around the confluence of Mutter Creeks with

the Bulgobac River, soil cover is probably less than 1.0m depth

over the EL. Thus it was considered that VLF-EM could provide

a technique to map conductive shale units within resistive

volcanics, Consequently. CSR's VLF-EM 16 unit using the NW

Cape frequency. was run on the grid lines south of Que Road.

The orientation of the NW Cape signal to the orientation

of the relatively flat-IyiIl9 lithologies is far from ideal and

has added to the circumspection with which the VLF data were

regarded. The signal from the Japanese transmitter is almost

inaudible,' and consequently could not be utilised.

The VLF data are presented in Fraser filtered form as DRG

No. SK55.3-3305.
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With the interpretation of a synclinorial structure

between Mutter Creek and the Murchison Highway. it was decided

to use gradient array IP to outline the extent of the

chargeable and low resistivity shale unit within the more

resistive volcanics. In addition. the extent of the pyritised

volcanics in Mutter Creek could be determined and any other

zone of chargeable volcanics located.

Zonge Engineering undertook this work in December 1986 and

January 1987 using a current electrode separation of 3.5km and

energisation with a 7.5 KVA generator. Potential electrode

measurements were made at 25m dipole separation. The data are

presented as chargeability lDr. No. SK55.3-3306).

Results for this survey indicate the following:

(i) a western zone of bigll resistivity and low

chargeability (phase response) except over

the PYritised volcanics in Mutter Creek. and

(ii) an eastern zone of low resistivities and

moderate to high chargeabilities.

The western zone is interpreted to represent volcanic

footwall to the Que River Shale horizon. The eastern zone is

dominated by the response from the Que River Shale horizon

which is interpreted to have a shallower dip than indicated by

the geological mapping. Due to the effects of the current

channelling in such a flat-lYing conductive lithology. it is
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doubtful that the gradient array would have penetrated beneath

the Que River Shale horizon. Depth penetration in the

resistive western zone is estimated as a maximum at 100m.

Basalt from the CSR drilled holes of BRD 01, 02 and 03 had

magnetic remanance calculations made using field measurements

taken with a proton precision magnetometer. Measurements were

made of the magnetic field changes caused by a section of the

core basalt being inverted close to the magnetometer head.

These measurements were made for the basalt core at 3m

intervals down each of the holes.

Dr. D. Leaman used the measurement of field changes to

calculate rough relative magnetic remanance. These showed the

Hellyer Basalt intersected in the CSR diamond drilling at

Bulgobac River was atypical of fresh surface basalt but more

like glossy weathered or altered basalt. This would confirm

the geological/geochemical evaluation of the core.
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9.4 CSAMT

The input EM survey flown in 1975 (op cit) indicated that

the near-surface bedrock immediately west of the Murchison

Highway was of sufficiently low resistivity to generate strong

EM anomalies. The extent of these anomalies indicated probable

flat-lYing Que River Shales. Consequently. application of a

large. fixed loop EM system. was not regarded as an optimal

exploration technique in the search for a conductive massive

sulphide body beheath the Que River Shales. Previous

experience with the CSAMT technique. offered by Zonge

Engineering. suggested this could be applicable in the search

for a conductive body beneath a flat-lying conductive horizon.

Line 7600N was selected as a test line to test the

application of CSAMT to the area. This test line confirmed the

geological interpretation of the flat-lying synclinal

structure, and additionally, located an apparent phase anomaly

at depth beneath the Que River Shales. Geophysical

interpretation suggested this anomaly at 2350E/7600N was a

drill target regardless of the gravity data.

With the success of the test line of CSAMT, an extended

programme was undertaken during February/March 1987. A further

apparent phase anomaly similar to that at 2350E/7600N was

located at 2750E/7400N.

A Placer re-examination of the CSAMT survey data showed

the data to be of limited use. Near and transitional field

effects make most of the data below 256Hz to be

un-interpretable. Except for odd stations (eg 2400E/7600N)

most data was only froln shallow depth. The base of the Que

River Shales was not seen. (Appendix I) .
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9.5 UTEM

This Placer re-examination suggests a magnetotelluvics

survey using frequencies in the range 0.025 to 16Hz would have

to be used. to penetrate to depths of 1.5 to 2. OJ<m. Such a

survey would have a decrease in the resolvability of geological

units.

A fixed-loop TEM survey (using UTEM III equipment) was

completed over the northern half of the grid area, where CSAMT

results had indicated possible shallower depths to the base of

the Hellyer Basalt. The survey was conducted on 200 metre

spaced lines, with readings at 50 metre intervals, recording

both the horizontal and vertical components of the magnetic

field. The transmitter loop location and surveyed area are

shown in Figure 3 and results are included in APpendiX~'

Only one feature of interest is evident in the UTEM

profiles - at approximately 1450E on Lines 8200N and 8400N. An

early-time (Channels 10 to 7) residual Z component cross-over

and coincident X component peak are consistent with a steeply

dipping, poor quality conductor. The anomaly position however

coincides with an inferred fault position in an area of

Tertiary basalt cover and is interpreted as a probable

weathering feature in the pre-basalt surface. Elsewhere in the

survey area. the results are generally uniform, with variations

in the TEM response reflecting thickness of the major shale and

volcanic units, intersected in DDH 3.

411054
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411055

The area covered by gravity surveying was extended over. . .
most of the original licence area during the summer of 1967/66.
Further details of this survey. which was undertaken by Solo
Geophysics with Leaman Geophysic~ processing the data are
included as Appendix I. This Appendix includes Leaman's 3-D
modelling and interpr~tation.

- 27

Gravity9.6

A gravity 8Urvey undertaken bY the Department of Mines
(Hudspeth and Richardson. 1985) indicated a significant gravity

;

anomaly over the Hellyer deposit. With this encouragement. a
gravity survey was undertaken during the summer of 1966/67 over

the gridded area immediatelY west of the Murchison Highway to" ,

cover the areas of favourable stratigraphy delineated bY the
available geological mapping.

rl
I
I
I
I
I
I
I
I

I
I
I
I
I

Data from CSR'••~rvey•• the Department of Mine. detailed
surveys on the Que River and Hellyer areas and the regional
survey data from the Mt. Read project have been integrated and
are presented as Figure 4.

Three dimensional modelling of the geologi~al

interpretation derived from all available data has been
completed by Leaman Geophysics. This modelling has indicated
that the abnormal thicknesses of the Que Rive~ Shale and
underlying volcanics. which are hangingwall to the expected ore

pOsition. are restricted to a small block where boundaries
appear to have been growth faults during 'the deposition of the
units. This small basin. measuring 1.5 x 1.0 km is shown on
Figure 5.
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The lithologies intersected in this hole were:

DDH BRD 01A

41J057

Pyroclastics

Que River Shale

Hellyer Basalt

Mixed Epiclastic

Lower Basalt

Dacites - Lavas and Breccias

Andesites

Tuffs and Sediments

Animal Creek Greywacke Type Sediments

Basaltic Andesite Lava

EOH

o - 75m

75 531m

531 - 850.5m

850.5m - 917m

917 - 953m

953 - 1052m

1052 - 1086m

1086 - 1120m

1120 - 1131m

1131 - 1133m

1133m

An NO drill string was lowered down the original hole over

the PVC casing. With some difficulties the drill string was

lowered to 600m. the base of the NO in the original hole. The

casing was removed and a Hallrowe Wedge set at 586m down hole

(to the top). Due to hole conditions this could not be set at

the most appropriate direction. A new NO hole was drilled off

this wedge to a depth of 1133m. IDrg. No. SK55.3-3307)

The extension of BRD 01 was primarily to test the

Que/Hellyer Volcanics beneath the Hellyer Basalt by both drill

core analyses and a downhole EM survey. Petrology of the core

from the bottom of the original hole suggested the hole

terminated in the "Mixed Sequence", the host horizons for the

Que River and Hellyer basemetal deposits. Downhole EM could

not be completed on the original hole. even though it was cased

with PVC, due to a cave-in at about 680m.
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Downhole EM is known to detect massive sulphides at depths

of at least 1300m and is thus a viable exploration tool.

Consideration is being given to testing the potential of

uSlng a grounded fixed loop EM system in which the grounded

section of the loop would be from the bottom of drill holes

reaching beneath the Que River Shale. A large transmitter

system such as that manufactured by Zonge may be SUitable to

generate the primary EM field. A SIROTEM receiver could be

used to measure the secondary fIeld.

With the drillhole data indicating a depth penetration of

about 100 - 500m by CSAMT. the problem remalns of exploration

at depths greater than 500m. Current thinking if that the

large fixed loop EM systems such as UTEM would have no greater

depth penetration. Gravity remains as one technique by which

real data can be collected. but the decrease in anomaly

magnitude due to increasing depth. again reduces the ability to

detect Hellyer-sized massive sulphides.

411058
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10.1 Introduction

DIAMOND DRILLING

The following stratigraphy was expected in these holes.

The following programme was proposed for CSR's bUdget year

from 1st April, 1987 to 31st March, 1988.

an angle-hole on a westerly azimuth to test

the pyritised and altered volcanic

29

a stratigraphic hole immediately south of

Que River and west of the Murchison

Highway.

411059

a vertical hole at 2350E/7600N to a depth

of 450m. The target was a CSAMT-phase

anomaly at a depth of 370m. This anomaly

was located in the interpreted less

intense flank of the gravity high.

a vertical hole at 2750E/7400N to a depth

of 500m. The hole was centred on a gravity

high and a CSAMT-phase anomaly at a depth

of 400m.

DDH BRD 004

DDH BRD 001

BRD 001 BRD 002

Acid pyroclastics 0-50m 0-50m

Que River Shale 50-200m 50-200m

Volcanics 200-EOH 200-EOH

Drill Target 370m 400m

DDH BRD 002

DDH BRD 003

10.
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These holes have now been completed.

(iv) BRD 03 - as proposed to a final depth of 541.4m.

411061

a vertical hole 600m grid south of BRD01

with a final depth of 1100m - to test the

Que/Hellyer Volcanics outside the downhole

EM37 surveYs zone of exclusion of 450m

from BRD 01.

re-open and extend the old hole to 1100m

after penetrating the Que/Hellyer

Volcanics - this would enable a "wide­

seeing" down hole EM survey to be

completed (former BRD01 was blocked with

no EM coverage below 680m).

(iii) BRD 02 - as proposed but with a final depth of

676.0m.

(ii) BRD 01A - as proposed with a final depth of 1131m

ending in thin Animal Creek Greywacke type micaceous

sediments over further volcanics.

(1) BRD 01 - as proposed but considerably deeper than

expected with a final depth of 860.5m.

DDH BRD 01A

DDH BRD 05

A cross-section showing both these holes is presented as

Figure 6.

stratigraphy west of 1750E on Line 7600N.

The following 2 hole programme was proposed for the

current period to February 1990 (Drill locations are shown on

Drg. No. SK55. 3-3301) .
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(v) BRD 04 - as proposed to a final depth of 301.0m.

(vi) BRD 05 - as proposed but with a final depth of

1181.0m still in dacite volcanics.

Cross sections showing correlations between holes are

presented as Figures 6 and 7.

Core logging was undertaken uSIng a computerised format

(CSR derived). Appendix IV includes a description of thIS

system and the detailed drill logs for all drill holes.

(BRD 01-05).



occur in vesicles in the basalt.

This hole remailled remarkably near-vertical. flattening to

-830 at a depth of 750 m. on completion. the hole was cased

with plastic casing to the full depth.

This vertical hole was sited at grid co-ordinates 2375E.

7600N and intersected the expected stratigraphy. However. the

thickness of the Que River Shale was considerably greater than

recognised elsewhere which resulted in the target horizon being

at a significantly greater depth. i.e.

Petrography completed on 12 samples confirmed the visual

logging of a basic volcanic unit with pyroxene phenocrysts. but

no feldspar phenocrysts over the interval. 529.5 to 850.5m.

This unit is considered to be the Hellyer Basalt. Mineral­

isation was restricted to minor sphalerite-galena associated

with strong quartz-carbonate veining in the top section of the

411064

Proposed Actual

0 - 50 m 0 - 75 m

50 200 m 75 - 527.5 m

200 420 m 527.5- 850.5 m

420 - EOH 850.5 - EOH

450 m 860.5 m

32

In addition. sphalerite. galena and iron sulphides

10.~ DDH BRQ Ol/Ol~

DDH BRD 01

basalt.

Acid Pyroclastics

Que River Shale

Hellyer Basalt

Mixed Sequence

EOH
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In hand specimen large parts of the core between 850.5 and

1086m were significantly altered. Much of the alteration was

calcite-sericite but some zones were silica-chlorite-pyrite­

epidote altered. Fuchsite was visible in parts of the Lower

Basalt unit. particularly at 917-922m.

Core samples were selected for thin section petrography by

A. Crawford. This work (Appendix V) confirmed the above rock

types and showed the alteration to be extremelY patchY. Some

samples showed little more than normal regional burial

metamorphism (prehnite-pUffipellyite facies as in 701305 at 856m)

through local hydrothermal alteration (calcite-sericite as in

701306 at 862.8m) to intense hydrothermal alteration

(epidote-sericite-fuchsite alteration overprinted by calcite­

sericite alteration as in 701315 at 917.9m).

Intervals sampled for thin section evaluation were

generally sampled for comparative whole rock and trace element

analyses. Most of the core from below the Hellyer Basalt to

the end of the hole have been rock chip sampled (half core in

strongly altered zones). Results of analyses confirmed:

- the extensive alteration of the volcanics

- the thin section rock descriptions.

Several thin sections of core are being studied bY Dr. G.

Green (Mines Department) for deposition/extrusion temperature

as determined by probe analysis of the primary chlorites

occurring in the volcanics. Results are not yet available.
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Four pieces of basalt were analysed for Pb isotope

composition. Three samples contained sphalerite and galena in

vesicules in the basalt while the fourth sample was adjacent to

and included blobs of galena/sphalerite. Samples came from

both the Hellyer Basalt and Lower Basalt horizons. Results of

the analyses showed the Pb mineralization within the basalt

horizons of the Que/Hellyer Volcanics to have a similar

isotopic age to the Que River-Hellyer-Rosebery massive sulphide

mineralization (Figures 8 and 9).
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The hole was terminated in broken ground which created

drilling problems.

Following the limited deflection (from vertical)

experienced in BRD 01. BRD 02 was a vertical hole drilled at

2750E. 7400N. Re-interpretation of the CSAMT data suggested

that the phase anomaly may have been due to hangingwall

mineralisation above the target stratigraphy.

The original comparison of the stratigraphy in BRD 01 and

a re-evaluatlon of the CSAMT data indicated that the CSAMT may

have been penetrating to a maximum depth of 500m and

consequently would not have penetrated to the required target

depth. BRD 02 was sited directlY over a 0.5 mgal gravity

anomaly. However. the hole flattened more rapidly than BRD 01

and consequently deflected on an easterly azimuth and passed

into the Hellyer Basalt up dip of the target zone. The hole

was continued to 676m to enable downhole EM to be run and cased

with plastic casing to the full depth. The comparison of

expected and actual stratigraphic intersections is tabulated

below:

411069
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Proposed Actual

Acid Pyroclastics 0 50m 0 65.8m

Que River Shale 50 200m 65.8 373.0m

Hellyer Basalt 200 - 373.0 EOH

Mixed Sequence EOH

EOH 400m 676.6m
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Petrography was completed on 19 samples and confirmed that

the hole ended in a basic volcanic containing pyroxene

phenocrysts. but no feldspar phenocrysts. Thus. the hole is

considered to have ended in Hellyer Basalt.

Visually identified base metal mineralisation was more

sparse in BRD 02 than observed in BRD 01.
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This hole. collared immediately west of the Murchison

Highway and south of the Que River. was primarily drilled to

test the stratigraphy in an area of flat gravity response. The

geological data provided vital information for the 3D gravity

interpretation.

The lithologies intersected in this hole were:

0 - 301 Que River Shale

301 426 Hellyer Basalt

426 427 "Mixed Sequence II

427 - 458 Footwall Andesite

458 541 EOH Dundas Group (greywacke and shale

sequence)

Re-interpretation of Komysham's mapping suggests that

the Que-Hellyer volcanics thin northwards onto a basement of

Dundas Group sediments. This appears to be the case in BRD 03.



The lithologies intersected were:

411072

This hole collared at -55 0 and drilled on a 292°M

azimuth. was designed to test the postulated fault striking

NNE-SSW in the proximity of Mutter Creek. The pyritised

volcanics in Mutter Creek were also of interest. The data were

required for the 3-D gravity interpretation.

39

Dundas Group.

Volcanoclastics

Que River Shale

Fault Zone

Greywacke. etc.

- 86

- 205

- 209

301

o
86

205

209

10.5 DDH BRD 04
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10.6 DDH BRD 05

40

411074

Quartz-feldspar porphyry

Shale

Quartz-feldspar porphyry

Interlayered shale and quartz­

feldspar porphyry

Shale (micaceous)

Pyroclastics (mass flow unit with

conglomeratic base)

Que River Shale

Basalt

Que River Shale

Hellyer Basalt (with py + qtz veins)

Pyrite and Quartz

Que River Shale

Conglomerate

Que River Shale

Pepperitic Basalt and Shale

Quartz-carbonate vein

He IIyer Basa It

Polymict Breccia

Monomict Dacitic Breccia

Polymict Breccia

Dacitic Lavas and Breccias

0 11.5m

11.5 - 24.4m

24.4 - 36.5m

36.5 - 48.4m

48.4 - 92.5m

92.5 - 157.6m

157.6 - 530.6m

530.6 - 530.7m

530.7 - 531.8m

531.8 - 570.7m

570.7 - 570.9m

570.9 - 634.0m

634.0 - 684.2m

684.2 - 687.8m

687.8 - 697.4m

697.4 698.6m

698.6 -1045.9m

1045.9 -1055.0m

1055.0 -1061.0m

1061.0 -1067.0m

1067.0 -1181.0m

In hand specimen weak alteration with stronger patches

were observed. including some fuchsite-carbonate alteration In

the Hellyer Basalt. Some green carbonate (malacite?) was

observed. In thin section (Appendix IV) the Hellyer Basalt

This hole was commenced in late November/early

December 1989 and was completed in March 1990. Rocks

intersected in the hole (Drg. No. SK55.3-3312) were:
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tends to be strong to intensely calcite altered although
patches only showed weak (regional metamorphism) prehnite
alteration. The more intensely altered zones tended to be

closer to the top and bottom of the unit.

r
The underlying dacitic units show sbrong but patchy zones.

of chlorite. silica and sericitic alteration. Some zones of

quartz-epidote-chlorite alteration occur but these are

significantly later than the early sericite. calcite. chlorite'
or silica alteration.

No andesitic rocks were observed in hole BRD 05.
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10.7 DOWNHOLE EM

Downhole EM. using SIROTEM equipment. was run down both

BRD 01 and BRD 02 to ascertain if a conductor (massive

sulphide?) was detectable within the search radius.

This work was undertaken by McSkimming Geophysics using a

600m x 300m loop with corners at 7800N/2400E. 7800N/2700E.

7200N/2400E and 7200N/2700E. The holes were logged at 5m

intervals and profile results are shown in Figures 10 and 11.

DDH BRD 01 was not logged to the full depth (860.5m) due

to a blockage at 700m downhole. DDH BRD 02 was logged to the

end of the hole (676.6m). No anomalies were detected.

On completion of DDH BRD 01A to 1133m the hole was logged

using five separate 600m x 600m (nominally) square loops and

the EM 37 downhole logger and probe. The loops (Figure 12)

were set out such that Loop 1 was centred over the drill hole

and the remaining four loops were on the previously cut

geophysical grid with one common corner at the collar of BRD

01. Readings were taken at 10m intervals from 600m to 1133m

down the hole. 0 - 600m was not read as the downhole SIROTEM

EM survey of the original BRD 01 was completed to a blockage at

700m in 1987 (Williams 1987a, 1987b). The 600m to 700m zone

gave a sufficient overlap to enable a comparison of the two EM

systems to be made.

The downhole EM 37 survey results were very disappointing.

Essentially they show a simple slow decay curve for the

electromagnetic field generated at the surface by the loop

(Figure 13). They are fairly "clean" curves with very little
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"noise", probably due to tile large thIckness of shale. Only

minor off points do not fallon the decay curve. These

probably represent weak. off-hole but close. thin.

concentrations of sulphides (pyrite?) with no economic

significance.

Similarly. on completIon of BRD 05 to 1181m. the hole was

logged using five separate 6UO by 60010 square loops and the

EM 37 downhole logger and probe. Readings were taken at 20m

intervals to 6Hl!ln anel then a~ 10m intervals for the remainder

of the hole. Again results wer-e disappointing. WIth plots of

the data showing a simple decay curve for the electromagnetic

field generated bY the sllltClce loops. Agairi the curVeS

(AppendIX \II!. Fignre 1.4) showed very lIttle "nois-o". and only

a few pOInts tal I in9 oft the cut'ves. These odd points again

probahly ren.resent "fl··h"le thlll. sllIall concentrations of

pyrite. Interesl.inqly. tile hiqh pyrite veins and

disseminatjons with quartz and chalcopyrite occurring in and

around the upper basalt (prImItive) jn the Que River Shale did

not show in the EM sllrvey.
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Petrophysical measuremerlts were undertaken at the

Petrophysics Laboratory. University of Sydney. on drill core

from DOH's BRD 01 and BRD U~" Available results are presented

in Table 1.

These results indicate low induced conductivity but

galvanic measurements on some core samples indicate the Que

River Shales to be quite chargeable.

10.9 PAIHQS1BAJ'H'l:"

Petrography on thin and polIshed sections of core samples

selected from DDH"s BRD 01 and BRD 02 was undertaken by a

Consultarlt. Dr. Jane Bar·ron. Petrography on thin sections of

core samples selected from DDH's BRD 03 and 04 was completed by

Dr. A. Crawford. Further petrography of samples from the DOH's

BRO Ol/UIA and BRD U5 was recently completed by Dr. A. Crawford

(Appendix VI).
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intervals were sampled to confirm the visual estimates of

No mineralisation warranting split sampling was

These data

All these samples

A321402 in BRD 03

A321U52 1n BHD 02

A321057 in BHD 02

A321061 1n BRD 02

A321064 in BRD 02

A321064 1n BRD 01

A321064 in BRD 01

However, selected

In addition, 15 samples

e.g.

Alteration and mineralisation in

32--37

22-25

Ti/Zr

Ti/Zr

These units are as follows:

lnterestlnglv enouah. David Leaman came to the same

Unit 2

Unit 1

Volcanic Sequen,ce basement.

All the samples analysed for whole rock and trace elements

411086

interpretation.

two units.

Crawford suggests that the Hellyer Basalt sequences, which

he classifies as unusual shoshonitic magmas. represent discrete

large basaltic volcanic centres constructed upon CeTltral

from the initial two holes (BRD 01 and BRU 02) were analysed

for a full suite of wll01e rock and trace elements.

are presented as Table 2.

conclusion from the specific gravities used in his gravity

have a related thin section description.

intersected in any of the drill holes.

Recent work by Dr. A Crawford demoTlstrated. on the basis

of Ti/Zr ratios. that the Hellyer Basalt can be divided into

have suffered extensive alteration as indicated by the

analyses.

sphalerite and galena mineralisation.
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Recent work by IJ. Jack (pel's. comm.l suggests there is a

third. extremely primitive basalt occurring near the Hellyer

mineralisation. This is characterised by a Ti/Zr ratio near 50.

the Hellyer basalt is hangirlgwall to the orebody and thus it is

probable that the Inineralisation-related intrusive was the

shoshonitic magma which was eventually extruded as the Hellyer

Basalt (REW interpretationr.

With recent advances in trace element and stable element

geochemistry around the Hellyer and Que River deposits further

geochemistry has been compje>ted on hole BRD 01/01A and is being

completed on hole BRl! 05. Hesults al-e surrunarised in Appendix

VI I I .

G. Green is contJlluing the temperature of formation

evaluation of BRD alA and BRD US core. Recently. probing of

chlorites to determIne composition and then calculate formatIon

temperatures proved nifficult. f'oltJlati.on temperatures using C

and 0 isotopes are CUll"entlv being determined on selected

samples from BRU OlA and ERD 05.

411087
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o and C isotopes have heell analysed for calcites from the

Hellyer Basalt intervals in BHD 01. 02 and 03. The calcites

were from veins and from vesicle infillings. This work was

undertaken by the Tasmanian Department of Mines as part of

their Mt. Head l'r()ject I'rellrnJlJiHY results show temperatures

of 150 0 in BRD 01 and 110-120°C in BRD 02 (G. Green). Greerl

suggests that temperatures of 150 0 for BRD 01 WOUld. in the

context of data available over the Hellyer are body. suggest

BRD 01 was within 50 to 250m of a similar hYdrothermal event.

These data need closel- examination.
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(i) The presence of the horizon prospective for

The diamond drilling completed to date has indicated:

(v) near--surface gravity responses on the posit.ive

gravity anomaly generate too much geopllysical

noise to ellable r'esolution of the gravity

response of arl orebody at 9UOm deposit.

However. this increasedHellyer Basalt.

low resolution.

47

the positive gravity anomalY can be explained

by increased thickness of Que River Shale and

411088

thickness th.1S suggests a basin bounded by

growth faults which must then be considered as

a prIme enVIronment to generate and host the

target deposit.

the location of a Hellyer-type deposit occurs

at. depth wit.hin EL 39/85

a surprising increase in t.he t.hicknesses of

the Que £liver Shale (43Um+) and the Hellyer

Basalt (3UUm+) has decreased the effective

application of geophysics to target drill

holes and has Increased the hole depth

required.

CSAMT may be applied as a mapping tool but

care should be taken with any survey as near

and transitional field effects can be a problem.

- magnetotelluvlcS in the low frequency range

0.25 to . (:; lIz may "see" to 1 -- 2 kms but wi th

Ii i)

( i V)

( iii)
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the target tlorizon witllin tile positive gravity

i'lnomaly is located at greater that 850m depth

below surface, and tendIng to become deeper

towards the south.

o and C isotope studies i/ldjcate higher

temperatures of vesjcle infilling and vejning

in BRD 01 than 02. The suggestion IS that BRD

U1 js, in the context of the data, above the

Hellyer deposit. 50 to 250m lateral from an

ore bodY (G. Green. pel's. comm.).



It is recomnended tllat eXPlol'ation be continued with an

emphasis on completing the subsurface evaluation of the graben

area around BRD 01 and BRD 05 and between BRD U2 and BRD 04.

BRIJ U5 has shown i'l.nother possible prospective mineralising

source with the intersection of a previously unknown pyrite­

chalcopyrIte-quartz rich prImitive basalt wittlin the Que River

shale.

Exploration lIas vindicated the original geological concept

of the subsurface extension of the Ilellyer-Que River host rocks

into EL 39/85. However. no significant mineralization was

intersected ill the five diamond drill holes completed to date.

41J090
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'JJU

The Use of 0 and C isotopes to determine temperatures of

calcite formation in the Hellyer Basalt shows considerable

promise as a technique to select favourable areas. Although

the recently developed analysis of chlorfte grains shows some

problems as a quick n,ethod of detenninIng temperatures of

formation. G. Green from the Department of Mines is still

completing temperature calculations for BRIJ 05. This work may

suggest a directioll of increasing temperature land thus

prospectivity) .

Although the drilling has shown the target stratigraphy to

be at a great.er depth than originallY interpreted. the ",reatel'

thickness of Que River Shale and t.he Hellyer Bi'l.salt are

considered to be fi'l.VOU1'abJe factors in the applIcation of the

Kuroko-type model to the searcll for Hellyer-type deposit.s.

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
1

4110~1

50

Further drillll'Cl 18 lequlred wlttlin the downtaulted graben

structure on a wide spaced gr'ld. Downhole EM should be

completed as the drilling of each hole is finished.

Between BRD 01/05 and BRD 04 is a possible fault ZOlle

which may have been a conduit tor mineralisation. This is a

very prospective Zone and would best be tested by vertical

holes 400m to the west Of holes BRD Ul and BRD U5. o/e isotope

temperature gradients may suggest the best site.

Geoloqical mapping of the cll"ainages in t.he nort.h-wester'n

area of the Licence has been completed. This showed a

predominance of quartz-feldspar" porphyry wi th micaceous shales

and tuffs to the rocks southwest of the Mt Charter Fault. This

we considered t.o be less prospect.ive.
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The result of these boundary definitions is that most of the data
below 256 Hz is un-interpretable. However, exceptions to this were
discovered, for example station 2400E/7600N (Figure 3) Which
coincides with BRDOl. Figure 3 shows the modelling results for
this station which correspond with the geology in BRD01. Note that

Figure 1 shows an annotated plan of the stacked CSAMT traverses.
On this plan the inferred boundaries of the Far, Transitional and
Near field effects are also plotted. These boundaries were
inferred from selected station plots on a resistivity v's frequency
plot (Figure 2). The relevance of these boundaries is as follows:

The initial interpretation of CSAMT incorrectly infer~d that the
survey had detected the Mixed Layer Sequence Volcanics and that the
low resistivities between 128 - 256 Hz corresponded with the depth
limits of the Que River Shale. The drill-hole BRDOL quickly
dissolved this interpretation prompting the need for a re­
interpretation of the data in the light of new geological
information.

... 2/
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RE-INTERPRETATION OF 1986 CSAMT SURVEY

21 February 1990

Keiran Logan

Peter Ellis

responsible for the data above 256 Hz. It
the useful resistivity information at shallow

Far field

This is
displays
depths.

Near field

Transitional field zone between the Near and Far fields
which is displayed as a low resistivity "notch" on Figure
2 at frequencies 128 - 256 Hz.

Data within this field is uselesspecause of the complex
nature of the electromagnetic field which makes the
resistivity independent of frequency and hence not
representing the apparent resistivities.

Transitional field2.

3.

1.
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-1------------------

INTEROFFICE MEMO' SYDNEY OFFICE
G.P.O. BOX 4315 N.SW., 2001
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the bottom of the Que River Shale could not be seen in the data but
the model suggests that it could be seen at lower frequencies (ie
in the range of a Magnetotelluric survey). The model also suggests
that the top of the Que River shale is 'lery conductive .(150hm.m).

.;&.~~.......
Kliliran Logan
Geophysicist

The transmitter location for the survey was 12km to the SE and this
was considered (at the time) adequate to remove most of the Near
field from· the survey's lower frequencies. This did not work and
suggests that the transmitter was in highly resilkive geology
permitting a "good" propagation of the field. The modelling of
station 2400E/7600N infers that at places the Transitional zone
overlaps with the conductive top of the Que River Shale, but it
also infers that this conductive layer inhibits the depth
penetration of CSAMT regardless of the absence of a Near field
effect. Magnetotellurics in the frequency range of 0.025 - 16 Hz
would have to be used to penetrate to depths of 1.6 - 2km but this
would also have a decrease in resolvability .of geologically units.

Memo to P. Ellis 21.2.90
RE-INTERPRETATION OF 1986 CSAMT SURVEY .2
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Figures 1 to 3
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1

SUMMARY

An extensive gravity survey of most of EL 39/85, Bulgobac River in
NW Tasmania has revealed that abnormal thicknesses of Que River
Shale and underlying volcanics revealed by drilling are localised
to a small block whose boundaries appear to have been growth faults
during the deposition of the units.

4"11128'

Within this framework it is not possible to resolve any respons~.

which may be induced directly by mineralisation or an ore body. The
value of the survey resides in its ability to permit development of
a coherent geological and structural model for the units of the
area whose correlates less than 5 km away contain both the Que
River and Hellyer ore bodies.

Further eval uati on and def i ni ti on of the massi Ve e>:trusi ve basal t
piles and their magnetic properties may lead to recognition of the
vent system and thus sources for mineralisation. These cannot be
far removed from the growth faUlts, and massive volcanic piles,
identified by the present work.

Three dimensional modelling has established that the changes in
thickness, of the order of 100 per cent, occur in short lateral
distances and that the units are reasonably systematic and
predictable away from controlling structures. The effect is less
pronounced for the Que River Shale than for the underlying mafic
and intermediate volcanics. More massive basalts and denser overall
sections are restricted to the region immediately south or west of
the marginal faults close to the Murchison Highway.

The general rise in Bouguer anomaly across EL 39/85 reflects the
thickness and disposition of both Que River Shale and basalt. The
anomalies are eroded by the influence of patchy Tertiary cover,
largely sediment or thickened soils, and localised pockets of deep
weatheri ng of the e>:posed pyrocl asti c uni ts. These effects, wi thin
a more limited survey, give the illusion of dense, localised masses
no more than 250 m deep. The perspective of a broad survey,
however, shows these effects to be artifacts of near surface
alteration and that the anomalies are generated by units hundreds
of metres thick and up to 800m deep as is revealed by drilling.



Four hoI es have now been comp I eted (see Map 1). These have r.eveal ed
unexpected thicknesses of Que River Shale and the underlying
basaltic sequence. Apparent mass or conductor targets could not be
explained.

In view of the depth range to the predicted target section of
volcanics in excess of 600 m below surface - it became critical
that some appreciation of structure and unit distribution be made.
Few geophysical methods are suitable for such study; especially at
'the established depths.

The limited coverage of the primary survey led me to express
concern that the anomaly suggested could be part of soma larger
feature and that the gradients assessed to suggest a maximum depth
of 250 m to an ore density contrast could be induced by surface
weathering or alteration - i.e., subtraction effects. The drilling
results indicate that this was probably the case.

.
~

~-I
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f.
I
I
•
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to
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2

INTRODUCTION

within EL 39/85 held by CSR Limited and
side of the Murchison Highway adjacent

Aberfoyle Ltd for the Que River Mine.

The gravity sClrvey was thus extended to cover most of the licence
area with two objectives:-
- to place the previous survey and the drilling results in

perspective, and
to enable assessment of the area leading, if possible, to a
coherent geological model of the area which might indicate
prospective or critical areas .

The area surveyed lies
lccated on the western
the mining leases held by

The gravity survey described in this report represents the -work of
two field seasons. The initial survey was reported by Leaman
(1987). Although no comprehensive interpretation was undertaken it
was felt that the anomaly pattern was sufficient to encourage
drilling when coupled with other results (e.g. CSAMT) and the need
to establish stratigraphy.

120
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THE GRAVITY SURVEY:

The initial obse~vations we~e made by G.L. Rau of Solo Geophysics
between Janua~y 30 and Feb~ua~y 6, 1987. La Coste and Rombe~g mete~

numbe~ 561 with a scale constant of 1.00928 was used.
The su~vey was tied to Mines Depa~tment Que River alte~nate base;
station 8551.9976, 980177.5 mGal.
The g~id used was su~veyed and levelled and the cove~age was based
on a station spacing of 50 m on lines 200 m apa~t. The base line
was 2400 E. The g~id was oriented to match the la~ge~ Aberfoyle
g~ids in the ~egion. The highway was used as a sUbsidia~y base
1 ine .
Five tie points were used, each linked by drift cont~olled multiple
observations.
1. Que River base
2. 2400E,8300N -3.1 divisions with ~espect to base
3. 2400E,7600N -0.19 divisions
4. 2400E,8800N -0.38 divisions
5. highway,9300N 7.7 divisions

The survey increments were also unde~taken by G.L. Rau of Solo
Geophysics between December 14, 1987 and Feb~uary 11, 1988 using La
Coste and Romberg mete~ 556 with a scale constant of 1.01387. The
new work was ultimately tied to Que River base and tie points in
the original survey. Some additional tie points were established.
1. station 312 -3.03 divisions with ~espect to base
2. station 456 25.27 divisions
3. station 688 -3.42 divisions
4. station 726 -8.85 divisions

Two va~iants f~om normal practice we~e noted.
1. Due to unstable su~face conditions many stations were obse~ved

at t~ipod levels some 700 to 900 mm above ground level.
2. Some loops were not completed in balanced fo~mats; i.e., they
we~e te~minated on a tie point different f~om the sta~t point •
Although all loops were ~efe~~ed to tie points and all diffe~ences

were p~ope~ly established this is not ideal p~actice and
complicates corrections fo~ loops affected. Some ~esidual

unce~tainty is inevitable but is unavoidable in difficult ter~ain

where oppo~tunities fo~ simple closes and sho~t loop times are
limited.

The ~eduction was completed using a density of 2.67 t/cu m and the
old ellipsoid (fo~ compatibility with the TASGRAV data base).
Ter~ain cor~ections were applied up to Hammer zone M. Near station
compensation was based on special notes of the conditions up to 50
m f~om the observation point for the initial survey and 30 m for
the new su~vey.



Note that the Bouguer anomaly value attaches to the position of the
meter and this may have been up to 1 m above ground level.

Compensation for the raised meter levels at some stations was
included within the terrain correction since the Free-Air effect
can be directly applied to the height of the meter but the Bouguer
correction is inadequate by an amount equal to the elevation of the
meter above ground. This means that should the reduction density be
changed any adjustment can be simply applied to the correction
column as a scalar correction.

I••
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Some problems may attach to precise location of certain line
segments west of 1200E. These have not been fully resolved and were
generated by confusing identification of stations, and their own
reference points, by surveyors. A "best judgment'· alignment is
shown in Map 1 but some tens of metres may be involved along the
central part of BOOE. While of concern this error source is not
significant in terms of this presentation or use of the reduced
data since the elevations are reliable and the potential position
error amounts to no more than 0.02 mGal.

The gravity observations were found to be reproducible within 0.02
mGal after loop and drift corrections in most cases; exceptions
were always restricted to loops not closed to the starting point.
Only two misclosures greater than 0.04 mGal were found.
Errors dc,e to posi ti on 01- hei ght errors are not bel i eved to exceed
0.01 mGal. The terrain and, where necessary, Bouguer slab
adjustment corrections range between 0.2 and 1.1 mGal for this
relatively low relief area. Possible errors are considered to lie
in the range 0.02 to 0.07 mGal.
The RMS error is thus of the order of 0.05 mGal or less and the
values can be safely contoured with intervals of about 0.15 mGal.

12~
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Map 1 (folder) presents the distribution of stations, assigned
station numbering and Bouguer values. The body of the number system
is derived from surveyor loops rather than line references. This
was done to avoid, or at least minimise, risk of confusion from any
attempt to renumber Or recode the coordinate or level information
when combining it with the observed gravity and gravity correction
information. It is recommended that future surveys be coded on a
line basis and that surveyors note the peg nClmbers as a cross check
on location. Confusion also arose during the survey extension when
surveyors referred to their own, not the gravity, number system.

Contours in map 1 have been drawn with variable density but a
contour interval of 0.125 mGal has been used for much of the survey
area. Note that all values labelled and contoured include a scalar
addition of 15 mGal and this value should be removed if the plot is
to be compared with state datum ~aps.
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Tables 1 and 2 (Appendi>:) contain the observations prepared for
reduction and the reduced results of the Bouguer anomaly. The
numbering system should be referred to the above comments and Map
1. The tables include the results for the entire survey (including
corrections and omissions for the initial survey).



Inspection of Map 1
number of features.
subsequent quantitative
gross geological bases
anomalous.

reveals that the gravity field presents a
Each of these is described below. The

assessment was designed to evaluate the
for them and determine which characters are

The use of a 15 mGal shift to the Bouguer values has produced a
central positive segment in the survey. The artificial creation of
a zero enhances the recognition of this relatively positive zone
which lies south of Que Road and west of the highway. This feature
was partly defined by the original survey but the extended coverage
shows the effect to cover an area of at least 1 km by 1 km. The

. peak value lies on line 7200N. The most obvious part of this
feature arcs from 7800N/1600E to 7600N/2700E and then south to
cross the highway. There is no direct geological explanation for
this character and the southern extension of the feature is oblique
to the exposure of several units (refer Komyshan (1986) and CSR
mapping) •
The relatively positive region is limited to the south and west by
the Mt Charter Fault but Bouguer values near the fault are much
less than near lines 7600 or 7800N. No other significant positive
effects are evident in the survey.

Negative effects fall within two principal classes.
The largest negative anomalies can be directly correlated with the
exposure of Tertiary basalts and associated, often concealed,
sediments. These materials generate a moderate magnetic response
but clearly possess a substantial negative density contrast. The
combined gravity and magnetic responses would suggest that the
basalt content is very minor and that the material is either wholly
sediment with a coating of brown soil and occasional basalt
fragments or very deeply and erratically weathered. Features of
Tertiary origin occur near 800E and north of the Que River.
Lesser negative anomalies occur south and west of Que Road within
the grossly positive region described above. There is no clear
pattern to these features. Some might be considered to be due to
unmapped portions of the Tertiary section but shales and
pyroclastics or porphyries can often be 'found within the areas
defined by these responses. Since such materials, even if surface
weathered, do not produce extreme contrasts it must be presumed
that pockets of deep weathering have been integrated. The most
significant of these features, centred on 7200N/2400E, could be due
to unmapped Tertiary sediment, deep weathering and a contribution
from a porphyry. Only the first two options Can produce the
gradients and scale of effect observed. Such effects corrode the
gross positive form of the grayity field south of Que Road.

41.1133
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North of Que Road, but south of Que River, the field is relatively
smooth and plateau like. This character contrasts with the features
described south of the road.

3. 0-301 m Que River Shale
-458 m basaltic sequence, volcanics
-541 m greywacke etc

2. 0-66 m pyroclastics
-373 m Que River Shale
-676+m basaltic sequence

A. 0-86 m pyroclastics
-205 m Que River Shale
-209 m shear/fault
-301 m greywacke etc

Some of the features and apparent paradD>:es are explained or
complicated by the results of the initial drilling programme.
Consider condensed logs for the four holes drilled to date.
1. 0-75 m pyroclastics

-527 m Que River Shale
-850 m basaltic sequence, volcanics
-860 m mixed sequence, greywackes etc

are available for the materials
2. The relatively acid pyroclastics

determinations
holes 1 and

Some density
encountered in

The drilling reveals that the Que River Shale thickens from about
300 m to more than 450 m between holes 3 and 1 and. from 310m to
450 m between holes 2 and 1. Yet, consideration of mapping and
exposure to the immediate east of, and alon~, the Murchison Highway
would suggest a maximum thickness of 200 m.
Similar variations can be quoted for the basaltic sequence; less
than 100 m near the highway but more than 300 m in holes 1 and 2. A
more consistent regional thickness was noted in hole 3. Review of
Komyshan (1986) would indicate that the volcanic sequence is
variable across the region between EL 39/85 and the Henty Fault
Zone several kilometres to the east.

Limited data control exists in the south of the area but a negative
contrast can be recognised across the Mt Charter Fault. This shows
that the materials to the south west, the greywacke sequence, are
less dense than the shale and pyroclastic sequence to the north
east. This contrast could superficially explain the broad positive
response south of Que Road but not the anomaly step near line
7800N. There is no surface evidence for any structure or
compositional change which could account for the difference in the
gravity field north and south of this northing.j
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It should be considered an interim description.

The initial model was generated by inferring structure contours for
upper pyroclastics, Que River Shale, mafic volcanics and mixed
sequence from Komyshan (1986) and CSR detailed mapping. This was
then varied to allow for the thicknesses observed in drill holes.
This model was iterated and revised several times using a set of
five control profiles. The profiles were chosen for convenience,
interest or special character and are essentially random. Nothing
was assumed. The profi les 'used were baseline 2400E, lines 7200,
7600 and 8400N and an arbitrary transverse from 387000E/5394000N to
390000E/5395000N.

A three dimensional model was att.empted in order to evaluate the
general structure and stratigraphic patterns in the area. This was
initially controlled by the four drill holes and the established
surface exposure distribution. The model was iterated until a
consistent and geologically believable concept was attained.
There is no assurance that the model described below is valid
across the entire area or that it is precise. Not all aspects of it
have been tested and some ambiguity resides in the conclusions due
to the presence of high contrast near surface effects. The model
described is, however, internally consistent in so far as present
work has evaluated it and it satisfies all current controls.

41J135
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Consideration of the drilling results and the implied contrasts
suggested by the determinations described above suggests that the
observed gravity field reflects the general changes in thickness of
shale or volcanics or both. In each case there is a positive
contrast with respect to the underlying mixed or greywacke sequence
whether deep in the section or as exposed SW of the Mt Charter
Fault. It is not immediately obvious that the scale of observed
variations in the gravity field are consistent with these units and
the implied thickness-contrast product or whether other influences
are present. For example, there is no immediate explanation for the
N-S extension of the positive axis near the highway and across it.
Only shale is exposed.

e>: posed over much of the area SOLlt.h of the Que Ri ver and north east
of the Mt Charter Fault have a density of about 2.67 to 2.69 t/cu
m. The Que River Shales have a densities of about 2.76 to 2.77 t/cu
m in bulk. This value may be locally raised by additional pyrite
content but most present determinations would suggest that the rock
contains little pyrite. The basaltic sequence in holes 1 and 2 is
distinctive and presents a bimodal density distribution. Part of
each sequence is quite dense, averaging 2.90 t/cu m, while a large
part is of the order of 2.80 t/cu m. The dense segment is discrete
in each case. The basal sequence, mixed greywacke succession,
considered representative of the material south of the Mt Charter
Fault has a density of about 2.71 t/cu m.

I
-,

I
I-
I

---,

I
I-
I
I

­ I

-

--

,I

~

~

i
--



i
~
[
I]

il
f
f-,
I-,

I-,
•

411136
12'1

9

The gravitational attraction of the model was calculated for each
profile. Each of the four components was calculated separately and
a resultant compared with the observed profile. The model was
evaluated by the quality of profile match and the absolute level of
that match. The latter factor is most critical. The coherence of
the match is indicated in the top right hand corner of each profile
figure (Figures I to 5). The shift differential between the
calculated and observed profile must be the same for all profiles
for the same model and contrasts for the model to be a valid
solution. This aspect of the modelling process is not intuitive.
Respect of it does expose deficiencies since it is not valid to
force a fit by varying contrasts in different profile aspects.
However a particular piece of geology is viewed it can only present
a single effective contrast. Three dimensional models are sensitive
to this factor since some response from each component modelled
appears, with varying weight, on each profile. Separate calculation
of the components allows, for any given geometry or iteration of
the model, establishment of a response-contrast array and
production of a set of possible resultants. Comparison of the
requirements ~or the entire profile set enables geometric
deficiencies and the rel.evant contrast ranges to be determined.
Considerable fine detailing is possible by extended iteration but
any coherent solution shoul.d be tested and then refined after test.

The unambiguous presence of near surface negative high contrast
sources has led to use of the matching of the outer envelope of the
anomalies observed. This has been done on the basis that wherever
the rock mass is unaltered or unweathered or not covered by thick
soils the Bouguer anomaly would be greatest for that lithology or
part of the structure. Such a process may not precisely define the
function for an unweathered rock mass but will approach it
asymptotically.

The model has been divided into two parts; above 500 m ASL and
below 500 m. 500 m represents the lowest point in the surveyed
area. Above 500 m the model consists only of surface materials,
including Tertiary rocks,and the upper pyroclastics and part of the
Que River Shale. Since the pyroclastics have a mean density very
close to the Bouguer density assumption and thus contribute nothing
to the Bouguer anomaly they have been ignored. Their lower surface
(the upper surface of the shales) is significant and the volume of
shale between the contact and 500 m has been estimated and its
attraction deducted from the Bouguer values along each of the
profiles modelled. Thus each observed profile, as used below, is a
compensated profile adjusted for the near surface parts of the
model. The upper part of the model has not been varied throughout
the iteration process since the shale contribution is relatively
minor and no significant errors have been introduced by ignoring
possible fine structure at the level of the base of the
pyroclastics.
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solution based en the five
of the current model ....as based

LINE 2400E (Figure 1)

Consider now the primary cohe~ent

initial test profiles. All evolution
on analysis of these profiles.

All e>:tended modell i ng has been di rected at the geology belo.... 500 m
ASL. This procedure removes high level broad effects, sharpens soil
anomalies and increases resolution of deeper sources. The model
elements and profiles sho....n In Figures 1 to 5 have a reference
1eve1 of 500 m.

There is a general increase in Bouguer anomaly from north to south
.... ith a relatively pronounced step mid ....ay. This feature is sho....n to
be of regional impact in Map 1. The anomaly character south of it
is much more erratic. The minima could be relat~d to the values at
the northern end ....hich ....ould imply that the elevated features
represent positive contrasts of relatively local disposition.
Consideration of the drill control and the overall requirement to
derive a model .... ith systematic stratigraphic or structural changes
sho.... s that the general characteristics are e>:plained by a gross
change in positive contrast from north to south ....hich corresponds
to changes in thickness of both shale and volcanics. The anomaly
step, ho....ever, could be interpreted in t ....o ....ays; either the units
thicken rapidly over less than 300 m or there is a marked change in
density in at least one of them. Since there is no evidence for
variations in the shale of the magnitude required then the cause
must lie in the volcanics.

-I
~

I

The observed profile is irregular and ....as selected as a sample of
the e>:treme character south of Que Road. The overall effect,
ho....ever, is that of a broad positive and fragments of the crestal
anomalies sho.... features consistent .... ith an "eroded", large anomaly.
The strong gradients associated .... ith the negative effects clearly
demonstrate that the sources for these are very shallo.... and begin
.... ithin the soil profile.

This conclusion is c:onsistent with the observations in holes 1, and
3. The volcanics in hole 3 and most of hole 1 are variable in type
and character but there is a section in ....hich massive basalt·s
occur. Consideration of the thickness controls on both shale and
volcanics provided by holes 1 and 3 sho....s that the variation in
anomaly form can be directly related to the change in composition
and thickness of the basalt section .... ith only minor contribution
from the shale member.
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A minor deficiency
anomaly rise at the
and ....ould be revised

LINE 7200N (Figure 2)

in specification of
N end of the profile as
in the ne>:t iteration.

the model produced the
suggested in the Figure

t..
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LINE 7600N (Figure 3)

offered is relatively poor but is consistent with the
of other profiles, the match criteria and the

411138

Modelling shows that the shale and volcanics generate the broad
response. Each contributes about half the effect but the profile
match depends on a proportion of about 20% massive basalt in the
volcanic section. The shift differential is not satisfied in any
other way. This is also consistent with line 2400E.
The Figure also presents an option prOViding for some variation in
the position of the Mt Charter Fault. Other alternatives are
possible including some thinning of the volcanic section or shale
against the fault or thickening of the upper pyroclastic section.

This profile confirms the need to match the extreme positive
asymptote for the profiles and shows that the irregularity in the
southern part of 2400E is related to surface alteration of some
kind and that the solution offered is sound.

The solution
general thrust
implied geology.
The calculated profile is much too high in the region adjacent to
the Mt Charter Fault. Inspection of the model components shows that
the modelled thickness of both shale and volcanics may be
excessive. It is probable that both units thin westward although a
20% reduction in bulk density contrast for the volcanics would
produce much the same effect. This would also generate the moderate
gradient from west to east. Such an option is not simply modelled
but would imply an increase in the wedge of massive basalt from
west to east much as occurs on line 2400E from north tb south. (A
similar inference is possible On line 7200N but the profile is too
fragmental due to surface source effects) It should be noted that
the basic contrast used for the volcanics of 0.13 t/cu m is
equivalent to a section density of 2.80 t/cu m. The implied
reduction is equivalent to removal of about 100 m of basalt of
density 2.90 t/cu m such as known to exist in holes 1 and 2. Thus
the character of these lines reflects the variation in composition
of the volcanic section and that the most positive effects east of
the Murchison Highway and south of Que Road indicate the localised
presence of pods of massive basalt. Such material is not universal.

12~

The alternatives presented in the Figure offer a viable solution;
reduction in density rather than thickness in volcanics and a
placement of the Mt Charter Fault some 250 m to the east of the
current model (Figure 6) and as used in a previous iteration.
Further iteration would restore this geometry.

Note that the form ascribed to the upper pyroclastic unit is based
on mapped dips in surface exposure. The correlation between the
form of this surface and those below it should not be taken too
literally at this stage. It is possible, however, that the
depression in observed values could reflect mOre consistent
synclinal structuring as suggested by the broken line. A minimum
lowering of the shale top of 70 m is implied. Such variation is not
generally supported by surface implication of drilling but
thickened pockets may exist in the short wavelength folds.



Much more work wocil d be reqc,i red to establ i sh whi ch of these
factors is dominant.

The concept developed in previous lines may be tested at 8400N. The
p~ofile match is obtained without recou~se to any density inc~ease

in the volcanic component and is consistent with 2400E. The p~esent

model, in fact, contains too much volcanics no~th of 7800N. This
p~ofile, ",hen "Coupled with 2400E, suggests that the section as
drilled in hole 3 persists for several hundred metres and is only
va~ied near the E-W change in the anomaly patte~n nea~ line 7900N.

The current model is shown in Figure 6. Figure 6A gives a complex
plot of the structure contou~s as used in the cu~~ent model. It is
not possible to clearly label all of thes. at the scale p~esented

but thei~ sectional transformation is given for all profiles. In
order to ~elate the model to a geological basemap these contours
have been overprinted in Figure 6B. Note that the placement of the
NE-t~ending arm of the Mt Cha~ter Fault is not co~~ect in this
ite~ation (discussed above) and should be revised back to its
position in the p~evious iteration.
Various suggestions for modifications have been indicated above
with respect to the sample profiles. Mo~e detailed assessment is
not justified without at· least one more d~ill hole SW of holes 1
and 2 or a fu~ther test of the basalt pile concept.

This line p~ovides an alte~native pe~spective on the southe~n pa~t

of the a~ea. The ove~all effect of the model is as noted fo~ lines
7200 and 7600N. The match is excellent east of 2000E but deficient
to the west.
Some app~aisal of the disc~epancy has been attempted although the
model ~equi~es some majo~ ~evisions. The Figu~e shows the effect of
reducing the volcanic cont~ast to no~mal backg~ound (equivalent to
a unit bulk density of 2.80 tlcu m). This imp~oves the fit but does
not wholly satisfy the match ~equi~ements. It seems likely that
both the volanics and shale thin to the south west by at least 10%
in addition to the change in composition of the volcanics unless
the infe~red folded character of the upper surface of the shale is
inco~~ect. Such p~oblems we~e suggested fo~ line 7600N and a
variation of 50 m could account for the differences.

411139
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included allows fo~ use of lower density o~

the west. The mate~ials may well be absent
fault - a pa~tial extension of an a~m of the
Figu~e 9)

LINE 9387 (Figu~e 5)

The p~ofile va~iation

thinner volcanics to
west of the infe~~ed

Mt Cha~te~ Fault (refe~

LINE 8400N (Figu~e 4)
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The basic model evolved was tested by modelling two additional
random profiles and applying the contrast and matching factors
implied by the reference profiles. The results are shown in Figures
7 and 8 for lines 1600E and an oblique NW-trending line (8306)
which tests much of the positive feature south of Que Road. The
latter profile, from 388/5396 to 390000 mE/5393000 mN, also samples
the exposed up dip segments of most units as exposed near or east
of the highway.

LINE 1600E (Figure 7): This difficult ~rofile shows that the
central anomaly is related to the basalt pile at depth but that the
volcanics thin or reduce in density southward consistent with other
profiles. Most other effects are related to Tertiary and other
shallow sources.

LINE 8603 (Figure 8): This profile demonstrates the general
veracity of the model as presently evolved. Most features are
reflected. Deficiencies relate to the precise character of the
exposed units but this is not especially relevant to this study and
could be refined in further iterations, and to a possibly more
emphatic surface syncline involving the pyroclastics and upper
surface of the shale. The sustainability of this option is hazarded
by the intersections in holes 1, 2 and 4. Some surface change is
more likely.

The model has resolved a number of issues. The gross anomaly
character is deeply sourced and related directly to the thickness
of the shale and underlying volcanics. The nature of the marginal
gradients and their location is directly related to the composition
of the volcanics and in particular the proportion of massive
basalt. The anomaly distribution thus indicates localised piles of
massive volcanics along two axes within the area, axes along which
·the thickness of the shale and especially volcanics changes
abruptly. Growth faults are implied with peak activity ~uring

deposition of the volcanic sequence and tapering activity during
the deposition of part of the shale. The piles of massive volcanics
do not extend far to the south west and it seems probable that the
section also thins in this direction which might suggest that the
Mt Charter Fault, as mapped, represents a rejuvenated growth fault
system itself and is the western half of a small extensional block
system.
This is suggested in Figure 9 where the relationship between the
implied near E-W structure near 7900N and the N-S structure a
little west of the highway are essentially subparallel to the
interpreted and mapped forms for the Mt Charter Fault. The gravity
data and model would suggest that .igneous activity was concentrated
near the NE corner of this fault system. This area must be
considered prospective since active vent systems were involved.

A NNE-trending arm for the Mt'Charter Fault is indicated in Figure
6 and, although its position is not precisely determined by the
present study, may have exercised some control on Tertiary
deposition or topography.
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The model also e>:plains the principal anomaly paradol: - why the
relatively positive axis trends N-S near the highway in an area
where the shale is exposed and virtually E-W south of Que Road. The
gravity _.fleld reflects the abrupt changes in unit thickness and
composition (shale and volcanics) which OCcur locally and thus
pinpoints the hidden structure which has stimulated the change in
unit character.

An evaluation of the limits of resolution of an orebody were also
attempted within the framework of the basic model. Figure 10
provides a comparison of the attraction of a single massive body
with contrast of 1 t/cu m at differing depths. The target volume
translates into an equivalent of 80 million tonnes of anomalous
mass and could thus include both ore and gangue. Tests show that
such a mass might be resolved at the depths involved only in
certain parts of the area and only where the data set is not overly
disrupted by surface source effects. It must be stated that the
essential value of the survey and this interpretation is not
related to direct location of an ore body but the geological
understanding of a peculiar structural and sedimentological
environment and the focus on that part of it which is geologically
anomalous and which might contain ore deposits. Thus the
identification of the zones containing massive lavas and the
implication of vent systems is relevant to the overall goals of the
exploration.
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incl numbe~, coo~dlnates, elevation, g~avity values,
co~~ection and Bougue~ anomaly.

~educed g~avity values at density 2.67
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g~avity
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AF'F'ENDI X

g~avity data p~epa~ed fo~ ~eduction

incl station numbe~~ coordinates, elevation,
diffe~ence with ~espect to base station, combined
co~~ection and Bougue~ adjustment fo~ ~aised mete~.

"-< .,.j

134

Table 2: File CSRQUEBA

Table 1: File CSRQUERD
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GRAVITY DAHl

1
CSR QUE ROAD GRAVITY SURVEY FEB 1987
98131 n. 513 8551.9976 1. eene 561 10187

13 1 13 1 1 1 8700
1 1 389951 5395964 626.47 5. ~aj 13.36

~ 2 2 389748 5395572 661. 69 -1. 22 0.35

"I
:3 3 389921 5395924 630.19 ·L ~d (1,36
4 4 389758 5395618 658.72 -0.83 0.36

""'l 5 5 3898913 5395886 634.32 3.71 B.37
6 6 3897713 5395668 655.33 -0. 14 0.36

'I 7 7 389859 5395846 638.37 2.% 13.38
8 8 389784 5395716 651. 48 13.613 0.38--, 9 9 389833 5395805 642.66 2.20 13.39

'I Hl Hl389804 5395762 647.21 1. 38 t1. 39·
11 11 389738 5395523 664.32 -1 . 713 13.31

-, 12 12 3897311 5395474 666. ?2 -2. 12 0.30
13 13 389716 5395425 669.07 ~ C''=" 0.29

"I
-'"~ ...IL.

14 14 389707 5395375 672.30 -3.16 0.28
15 15 389699 5395327 674.51 -3.5S 0.23-,
16 16 389634 5394973 681. 25 -4.96 0.28

- ,-. 17 17 389640 5395(\26 631. 40 -4.88 0.28
18 18 389681 5395280 679.52 -4.57 0.27 ---, 19 19 389648 5395075 680.85 -4.73 €L 29

wi 213 20 389674 5395230 677.81 -4.21 0.27
21 21 389658 5395125 6813.00 -4.69 13.29 -
22 22 389668 5395175 678.74 -4.47 0.29

.-,

~I
23 23 339676 5394571 666.15 -1.27 0.36
24 24 389631 5394923 6813.68 -4.65 0.28
25 25 389666 53946213 669.01 -1. 87 0. :,3 -.-,

I 26 26 389635 5394872 679.63 -4.38 £1.29 "-. 27 27 389659 5394672 672.01 -2.65 £1.33
.~28 28 3896413 5394822 678.43 -3.95 13.313

29 29 389651 5394726 676.01 -3.56 o oj"':'
.;..., ...' '-

.~-. 38 30 389645 5394776 678.28 -3.91 0.38
~1 31 389674 5394222 £57.05 13.813 13.32 ~

32 32 389684 5394522 662.55 -13.33 13.36
,

1 j
23 33 389684 5394271 655.55 I. 16 13.33 -'

~I 34 34 389690 5394472 658.82 0.45 13.37 -\.
~5 35 389690 5394320 653.64 I. 64 H.33

l 36 36 389692 5394421 656.12 I. 05 13.33-, .31 37 389694 5394371 65~~. 89 1. 50 fL 33
...38 38 389622 5394081 6_6.8.09 e. 11 f). 313
39 39 389644 5394126 6583r 0. 17 13.31

l 1_0 40 389660 5394174 653. 15- 13.46 0.32:- _4.1 41 389595 53941337 659.94 0.27 13.313
42 42 389983 53960134 623.01 5.99 0.37

i 43 43 39001153961345 619.48 6.58 0,35

:1 44 44 390035 5396089 615.83 7.28 0.34
45 45 390058 5396134 612.87 7.66 0.31
d' 46 390086 5396230 612.69 7.63 ~j. 3 t.0

:-
47 47 390112 5396271 614.74 7.23 0.32
48 48 390130 5396:321 617.49 6.54 ~). 36

,,
49 49 389341 5395520 670.35 -3.15" 13.39 ~ ~

50 50 339360 5395567 665.09 -2.£\8 0.33 ·•
:1 51 51 389379 5395613 665.44 -2.11 0.41 ,

•

:1 'I

'I
1

• ~
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I 52 52 389398 5395659 666.98 -2.52 0.42 I
i

53 53 389417 5395705 66B.61 -2.92 e.44 .....
54 54 389435 5395752 667.57 -2.72 0.43

·1
55 55 389454 5395798 664.05 -2.11 0.41
56 56 389472 5395844 662.96 -1. 91 8.38 ~.

57 57 389490 539589J 660.46 -1.46 0.37
58 58 389545 5396030 652.23 (1.08 (1 oj",.~,

I 59 59 389582 5396122 648.91 8.48 0.41
6(1 60 339125 5395876 643.49 0.73 ,}. 40 ....
61 61 389169 5395858 649.32 0.57 0.39

I
62 62 389214 5395840 647.62 1. 19 0.37
63 63 389259 5395822 650.12 0.73 « -,C, ..• '>0

64 64 389303 5395804 652.17 0.31 (1.38

I
65 65 389347 5395737 657.22 -8.74 13.413
66 66 389480 5395734 670.79 -3.35 0.43

~

67 67 389391 5395769 662.66 -1.76 0.42
68 68 389525 53957J6 671.30 -3,39 (I. 4!

il 69 69 389314 5395585 663.28 -1.7'3 8.39
78 76 339263 5395605 667.08 -2.42 0.39 ....

I 71 71 389222 5395624 666.32 -2.33 0.39

'I
72 72 390175 5395643 665.10 -2.09 0. :39
73 73 389129 5395661 663.83 -1. 89 0.3E: ...
74 74 339083 539568& 659.31 -1. 22 0.37
75 75 339570 5395699 669.61 -3.02 f1.41 ~,. 76 76 389614 5395681 666.78 -2.41 0.41
77 77 389508 5395937 654.99 -0. :38 0.28 -
78 78 389643 5395885 661. 21 -1. 61 O,38

'I
79 ~Q 389553 5395919 657.41 -0.83 £1.3?,-
813 813 389464 5395955 656.54 -0.76 0.35 ...
81 81 389419 5395972 655.72 -13.78 0.36

,I
82 82 389374 5395990 6:.4.99 -0.67 0.36 i

83 83 389598 5395902 659.88 -1.38 3.37 ..
84 84 389626 5396102 652.134 -0.(15 fl.44

, 85 85 :{89536 5396139 644.83 1. 33 (1.413I. 86 86 389489 5396156 640.06 2,20 0.40
87 87 389442 5396172 6413.23 1. 99 8.39

..
88 88 389527 5395983 653.74 -0.13 0.37

I
89 89 38961313 5396169 6513.37 0.18 0.42
96 90 389563 5396676 648.65 0.66 0.413 ...
91 91 3893313 5396007 652.06 -'3.136 0.38
92 92 389079 5394873 663.62 -3.5? 0.3f!

I 93 93 389&97 5394919 664.49 -£'.81 9.38 ...
94 94 389116 5394966 664. 12 -fl.87 0.38
95 95 38913:, 5335012 664.08 -0.84 0.38

I
96 .96 389890 5395030 661.75 -£1.61 0.31
97 97 389044 5395049 659.70 -0.23 ('.38 ...
98 98 388998 5395067 658.07 0.16 0.37
99 99 388952 5395086 657.35 0. 19 0.34

I 1013 1&0 388907 5395105 658.04 -0.01 0.48 ..
101 101 389J53 53951358 663.40 -£1.82 0.38
1132 102 389172 53951134 662.83 -0.85 0.36

I 103 183 389191 5395150 663.51 - 1. 11 0.35
104 1\'14 389210 5395197 663.56 -1. 28 0.36 ...
IllS JB5 389165 53952J6 661. 96 -i.85 &.36

I
106 1136 389229 5395243 661. 23 -13.88 0.37
107 le7 389120 5395234 657.40 -0.08 0.36 -

i

:~
...

!. -
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f 1&8 103 389248 5395289 653.55 -0.37 0.39

i
109 189 3891374 5395252 654.97 3.313 13.39
110 110 389267 53953:~5 658.97 -13.52 0.38
111 111 3891330 53952713 651. 04 1. 08 13.33
112 112 389235 5395382 665.72 -1. 93 13.37

~
113 113 388986 5395288 653.97 (t.35 0.38
114 114 389333 5395363 669.26 -2.71 0.37

~
115 115 389379 5395344 672. ~,4 -3.34 ,:1.38
116 116 389239 5395400 661. 20 -8.89 0.36
117 117 339194 5395419 659.80 -0.76 0.35
118 118 389148 5395437 661. 91 -1.33 13.34,I- 119 119 389102 5395455 663.03 -1. 60 0.3:1

iJ
120 120 339003 5395493 658.313 -0.81 &.36
121 121 3891156 5395474 661. 97 -1. 43 0.37
122 122 389226 5394974 669.59 -2.£15 0.38
J23 123 389181 5394993 666.85 - 1. 44 6.38

~
124 124 389243 5394752 658.38 [t.30 0.415
125 125 389197 5394772 659.25 0.25 0.40
126 126 389152 5394790 659.59 (1. 18 13.41
127 127 389105 539481 (1 6615.29 £1.130 (1.4(1

128 128 389060 5394827 661. 133 -15.19 9.39

~
129 129 389014 5394846 662.46 -0.53 0.39
130 130 388963 5394866 665.60 -1.25 0.40
131 131 388923 5394885 667.43 - i. 48 0.41

I 132 132 389289 5394733 658. 16 0.47 B.42
133 133 339380 5394697 661. 31 -0.17 0.41

~
134 134 389618 5394602 673.96 -:3.32 13.41
135 135 389426 5394678 665.23 -1.(16 0.41
136 136 389564 5394621 673.35 -2.85 6.413
137 137 389472 5394659 667.81 -1. 54 13.39
138 138 389518 5394640 671. 13 -2.24 0.41
139 139 389347 5394487 647.38 2.75 0.46
140 140 389392 5394466 653.48 1. 57 O. 4~1

141 141 389438 5394446 655.28 1. (17 0.44
1.42 142 389229 5394331 628.16 6.53 13.56
143 143 389275 5394310 630.90 6.03 0.50
144 144 389364 5394275 649.42 2,45 0.46

~
145 145 3894113 5394256 654,29 1.813 [1.44
146 146 389457 5394237 654.40 1 .-..-, iJ. 43,l:O

147 147 389297 5394089 647.80 2.88 0.45
148 148 389484 53941316 655.99 I. 35 0.41

1: 149 149 389344 5394072 6513.19 2.76 0.44
150 150 389437 5394034 654.132 I. 90 (1.41

IJ
151 151 3893913 5394053 652.48 2.26 0.42
152 152 389407 5395548 665.62 -2.13 o -'Q• J_,

153 153 389453 5395529 670.80 -3.15 0.38

~
154 154 339499 5395511 676.87 -4.33 0.38
155 155 389545 5395492 676.11 -4.08 0.37
1~' 156 389591 5395473 674.55 -3.71 0.37~b

157 157 38%37 5395454 672. 19 -~:. 24 0.38
158 158 389953 5396407 618.28 .., 7'''' &.44I" I I 0

159 159 389906 5396424 609.97 7.79 0.47
160 1613 389859 5396441 608.43 8.03 13.48
161 161 389765 5396051 636.81 :3. £10 0.42
162 162 389811 53961333 629.68 4.39 0.43
163 163 389789 5396255 622.91 5.50 0.46

I
IJ
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I
164 164 389857 5396016 6213.813 6.15 13.43
165 1-" 389835 5396237 6213.32 6. 11 0.450';

166 166 389882 53962213 619.12 6.39 £1.43 ...
167 167 389928 5396202 622.17 6.03 13.44 .--J

I 168 168 388132 5395436 639. 14 -0.72 0.49
169 169 3891342 5394785 656.99 iL 54 0.45

~1713 178 383023 5394738 654.52 0.94 £1.49

I
171 171 3890133 5394692 655.24 - ~3. 82 0.55 ..
172 172 388984 5394648 6:1'3.91 -0.34 0.56

~173 173 388965 5394603 667.28 -1. 57 0.57
174 174 388947 5394556 668.42 -2.17 0.59

I 175 175 388927 5394510 667.24 -1.83 0.61
176 176 388908 5394464 671. 23 -2.74 0.60 ..

r177 177 388889 5394415 671. 53 -2.93 0.66 --I 178 178 388871 5394368 667.04 -2.02 0.74
179 179 388852 5394321 661. 55 -B.86 0.79

:J1813 1813 388834 5394272 653.06 0.85 0.81
181 181 388878 5394254 640.80 3.5tl 0.73

I .182 182 388926 5394235 626.48 6.70 [1.70
1:33 183 388972 5394217 619.65 8.16 0.64 :J184 184 389018 5394198 625.78 7. II 0.60

I 18~ 185 389864 5394180 631. 28 6.06 0.54
1.llii 186 389111 5394163 634.67 5.47 ~1. 50 :Jl,j7 187 389158 5394144 635.81 5.35 0.49

I laB 188 389283 5394126 .639~82 4.58 0.46 ,

1~ 189 389258 5394108 644.87 3.66 0.47

:J1913 1913 388953 5394444 --~-;" 34 -2.95 8.62or!.,
-En 191 388999 5394426 668.813 -2.3(1 8.64

I 192 192 3891345 5394407 660.77 -6.51 8.64
193 193 389891 5394388 650.86 1. 49 13.62 :J194 1.2,4 389137 5394369 637.21 4.36 13.59

I 195 195 389183 5394351 629.99 5.98 8.58
196 196 388529 53948513 653.96 -0.24 8.64 :J197 197 388574 53948313 648.01 I. 49 f1.61
198 198 388619 53948113 643.46 2.66 13.613

I 199 199 388664 5394790 642.78 2.93 0.53
200 2013 388710 5394770 643.53 2.97 0.57 :J201 201 388755 5394750 646.59 2.41 0.55

I 202 2132 388802 5394729 649.31 1.92 0.47 I
203 203 388846 53947138 651. ~,0 1.62 0.54 :J204 2lH 388893 5394688 655.35 13.77 0.53

I
2115 265 386946 5394668 659.58 -0.24 6.56 I

206 266 388876 5394905 663.25 -!3. 96 13.43 :-.r207 267 388831 5394924 660.89 -0.52 0.42
208 208 388784 5394945 659.84 -0.29 0.43 ,

I 209 209 388740 5394964 657.56 0.06 0.45
210 210 388692 5394964 653.08 13.91 13.49 :.l211 211 338646 53951303 645.70 2.26 13.49

I 212 ?'') 3886813 5395(123 635.42 4.48 0.51-"..
213 213 388555 539504::: 6:-: 1. 29 " ~" 0.50 =-.1...1. ~ __; I

214 214 388508 5395863 630.51 5.29 £1.49

I
215 215 388463 5395883 628.82 5.72 0.54
216 216 388408 5395103 624.67 6.19 [1,58 =-r217 217 388363 5395123 617.57 7.50 0.61
218 218 388318 ~,395143 6136.113 9.71 0.61

I 219 219 388267 5395163 585.57 13.39 0.68

:J:
I =--r
•
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220 22" 3t1822~ :;:~9::1 J (~3 ~84.1J4 1:<. ~4 OJ. 7(1 4:1.1148
I" 221 221 388177 5395203 597.67 10.62 0.67

222 222 38Si32 5395223 608.813 :::. 16 13.68

If 223 ,23 3SaaS7 5395243 621. 11 5,52 0,73
224 224 328042 5395263 629. IE: 3.69 ~ ""'J., ~
225 225 387997 5395283 630.23 3.53 0.61

f
226 226 387952 5395383 628.60 3.74 8.67
227 227 388862 5395123 653.86 0.74 0.4.3
228 228 388815 5395142 643.81 2.71 0.43

i
229 229 388768 5395162 637.00 4.09 (1.44

230 230 388722 5395181 640.84 3.23 (1.46
231 231 388676 5395199 639.69 0") ,I'j 13.47..... ., '-

232 232 388630 53952138 633.85 4.54 13.47

f 233 233 388584 5395239 622.86 6.69 8.48
234 234 388537 5395258 618.72 7.57 0.57
235 235 388492 5395276 617.79 7.64 0.57
236 236 388447 5395296 609.81. 9.02 f1 l:'~

j1
• .J~

237 237 388402 5395316 611.17 8.50 0.59
238 238 388357 5395336 622.28 5.91 13.68
239 239 388312 5395356 634.39 3.27 0.59

i 240 240 388267 5395376 649.84 -6.55 0.61
241 241 339272 5394955 674. i'2 _"j 'jC (1.38...' • L. ..I

242 242 389319 5394936 673.87 ~J t 7 3.42- ..... .I. I-- 243 243 389366 5394917 665.12 -I. 18 0.39

I~
244 244 3894\2 5394898 663.62 -0.85 0.38
245 245 389258 5395\78 667.34 -2.89 0.36

f
246 246 389384 5395161 671. 38 -2.96 0.37
247 247 ~,89358 5395142 674.64 -3.75 (1.37
248 248 389396 5395123 677.62 -4.35 8.36
249 249 389442 5395104 678.98 -4.55 0.37

i 250 250 389489 5395086 679.45 -4.57 0.36
251 251 389535 5395066· 680.(19 -4.72 0.37
2"? 252 389426 5395324 675.66 -3.88 0.38.J_

i
253 253 389518 5395287 682.26 -5.32 8.37
254 254 389564 5395267 683.89 -5.77 0.39
255 255 389610 5395248 685.56 -5.89 ·j.38
256 256 389656 5395229 680.81 -4.83 0.37

i 257 257 389672 5396086 649,94 0.27 0.46
258 258 389719 5396068 640.84 2. 13 0.48
259 259 389538 5396558 637.62 I. 11 0.6\

jl
260 260 389576 5396543 634.57 1. 82 £1.65
261 261 389623 5396525 638.60 2.75 0.64
262 262 389670 5396508 624.89 4.20 0.62
263 263 389718 5396492 614.52 6.45 0.62

jl 264 264 389765 5396475 686.85 8. 11 0.58
265 265 3898\3 5396458 686.813 8. \6 o r',• .J';:'

f
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GRAV IT'I DATA

I CSR QUE ROAD GRAVITY SURVEY FEB 1987 A[l[lEIWUt-1 "'-

980177.50 8551. 9976 1.00928 561 10187
0 1 0 1 1 1 8700 -

I I 266 389031 5394625 656.81 0.42 ,3,55
2 267 389076 5394607 658.16 I? .-" (1. ~12

la-

r. '" J

3 268 389121 5394586 657.41 0. :~4 ~l. 56

I
4 269 389167 5394565 6~4. 64 flo 99 6.51
5 270 389212 5394~,46 648.83 2.31 0.51 la-

6 271 389259 5394527 645.02 r. "'_j 13.48~.,:Il..

7 272 389305 5394506 640.99 4.05 0.49

I 8 273 388484 5394870 656.93 -1.20 0.82 a-
9 274 388439 539489') 652.03 -H.35 6.70

10 275 388394 5394910 644.49 I ~" 0.79 -• .....J. i
11 276 388349 5394930 636.08 rJ 70 0.83

I
l;.. I '_' !

12 2~- 388304 5394950 630.39 4.013 0.82 a-
, I

13 278 388259 5394970 618.46 6.5:3 0.76
14 279 388214 5394990 604.12 9.68 f~. 67

I 15 280 388169 5395010 587.95 12.613 0.67 ....
16 281 388124 5395€t30 580.23 14. 3(' ~ "'._ • f c..

17 282 388079 5395050 571. 14 16. (t6 0.77 I
I 18 283 388034 53950nt 575.0(1 14.80 0.66 ....

19 284 387989 5395090 588.51 12.14 £1.62
20 285 387944 5395110 597.21 9.87 (1.61

i21 286 387399 5395130 591. 87 1£1.87 13.59

I 22 287 3891134 5394716 654.40 1. 36 0.41 ...
23 288 389458 5394880 664.79 -1. 09 0.39 -24 289 389504 5394862 666.60 -1.45 0.41

I 25 290 388941 5395308 661. 54 -1. 14 0.42 ...
26 291 388896 5395327 660.82 -1.02 0.43
27 292 388851 5395347 655.57 0.00 (1,42 -

I
28 293 388962 5395513 655.66 -0.15 0.37
29 294 388914 5395533 652.09 0.63 0.38

...
30 295 388868 5395552 647.97 1. 49 0.37 -31 296 388823 5395572 644.93 2.86 0.34

I . 32 297 388777 5395591 645.42 2.62 0.33 a-

33 298 388732 539561ii 643.63 2.16 &.34
.34 299 389472 5395306 678.69 -4.53 0.37 r

I 35 3013 389038 5395699 655.70 -0.41 0.39 ...
36 301 388992 5395718 658.93 -1.16 13.40
37 302 3891380 5395895 643.57 1. 68 0.41 ,-

38 303 389398 5396191 640.77 1. 90 13.43 I

I 39 3134 389744 5396275 625.48 4.93 0.48
..

40 305 389698 5396295 628.34 4.23 13.51 -41 306 389653 5396314 626.51 4.54 0.49
,,

I 42 3137 3896138 5396334 630.29 3.62 0.49 ..
43 308 3895635396353 627.45 4.32 0~48

44 309 389517 5396372 621. 45 5.64 8.49

I
45 31e 389472 5396391 617.37 6.38 0.49 -46 311 389303 5395428 669.97 -2.86 ~1. 36
47 312 389322 5395474 671. 95 -3.£19 0.28
48 313 389618 5396215 650.27 " <'. 0,48t,;} • .l£:.

I 49 314 3S9636 5396261 638.35 -2.24 0.49 ..
50 315 389671 5396360 617.47 6.39 0.52
51 316 389689 53964134 605.27 8.75 0.54

I 52 317 389737 5396450 607.89 8.15 13.56 ...
J

/

I -
• ------- - ..



i~ ...... '.

lQ.l cpv 13"00S 1

f lORFtI/ ITY DATA

CSR QUE ROAD
411150

GRAVITY SURVE'! JAN 1988

~.
980177.50 8551.9976 1.01337 556 10188

6 1 6 1 1 1 8808
1 408 389323 5395474 671. 89 -2.62 0.28

~
2 401 389120 5395584 665.78 -2.04 0.29 .. ~...
3 402 339828 5395626 657.82 -(1.55 e 'jr,

"t, "'0

4 483 388949 5395671 657.29 -0.60 0.2:3
5 484 388854 5395721 653.45 G.15 8.28 .-

f 6 485 388765 5395768 649.57 O.6B 0.29
7 4136 338741 5395865 652.96 -0.14 0.:;' i
8 4137 388674 5395925 654.96 -1. 27 o '")')........'

f
9 48S 388581 5395932 660.96 -3.12 8.36

......

18 489 388480 5395982 668.41 -:3. 14 0.40 ,~,.....

11 410 388369 5395938 655.27 -2112 0.45
12 411 38.9289 5395911 650.65 - J, 12 0.38

j1 13 412 388192 5395854 645.09 -lj. i31 0.35
14 413 388118 5395796 641. 13 0.54 (t,36

15 414 388024 5395749 640.17 0.65 0.37

i 16 415 387942 5395699 642.83 0.1719 f.L 39
17 416 387346 5395671 647.95 -1. 3:~ 0.40
13 417 387764 5395715 654.913 -3. 15 0.46

f
19. 418 387667 5395731 653.14 -2.98 0.45
213 419 387571 5395724 650.51 -2.65 0.44
21 428 387460 5395704 650.23 -2.51 r. ',,-,

~l. "':;0

22 421 387357 5395709 650.28 -2.65 £1.35

~
23 422 387265 5395744 647.21 -2.03 0.36
24 423 3871913 5395798 645.14 -I. 40 0.37
25 424 .387102 5395854 643.84 -0.95 0.36 ..

i1
26 425 387003 5395882 643.01 -1.23 0,36
27 426 386907 5395889 643. 11 -). 42 0.38
28 427 386813 5395893 645.05 -I. 86 0.39
29 428 386710 5395893 642.91 -1. 55 0.41

f 313 429 386607 5395912 643.00 -1.68 0.41-
31 4313 386535 5395935 643.86 -1.89 0.42

·32 431 386526 53961364 636.59 -0.48 13.43

Jl
33 432 386525 5396165 634.27 0.14 0.44

J
34 433 386533 5396263 635.98 -0.07 0.44
35 434 386542 5396355 640.25 - ,~ (1.45-U.b~

;]. 36 435 386542 5396468 644.70 -1. 213 0.46
• 3f' 436 386536 5396563 645.57 -1.49 0.48

I 38 437 386532 5396668 640.55 -13.50 0.50
39 438 386527 5396765 638.35 -13.07 0.52

r 49 '119 389575 5394093 659.16 13.34 8.30
41 4413 388973 5393634 643.32 4.05 0.35
42 441 388898 5393629 6313.81 6.60 0.44

-J 43 442 389042 5393640 638.45 4.91 13.46
44 443 3891386 5393641 635.48 5.84 n.45

I 45 444 388963 539:;:509 648.47 3 ~,~ 0.45•.J ...

46 445 389029 5393508 642.29 4.71 ~j. 46

f 47 446 388951 5393691) 628.61 6.9? 0.45
48 447 388904 5393749 614.28 9.56 0."45
49 448 388863 539:3451 649.58 ':' L7;1:' 0.43oJ' ..., ...1

~
50 450 388788 5393279 661. 20 ~3. 79 (I. 4ft
51 451 388834 5393198 662.50 0.57 0.46

-,
I~ /

-,
I J

;]
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I ~2 452 383894 5393113 666.39 -0.20 0.5£1 411151 I
53 453 388865 5393079 665.83 ·0.05 o ~-.• ~ll .. -
54 454 388778 5393005 664.28 0.24 0.47

I 55 455 388801 5392931 660.22 I. 21 0.44 [56 456 386895 5393821 527.24 25.27 0.37
57 457 386873 5393774 539.63 23.62 0.69 .-

I
58 458 386865 5393727 549.134 21. 26 £1.69 -.
59 459 386881 5393678 559.39 19.27 0.65 r

:60 460 386899 5393614 561. 57 18.95 0.71 .. -

61 461 386930 5393592 566.613 1<.82 0.68

I 62 462 386968 5393558 576.94 15.69 £1.67 I63 463 386993 5393513 588.37 13.52 0.63
64 464 337025 5393471 593.87 12~59 0.62

..
I

65 465 387063 5393445 596.39 12.33 3.59
I66 466 337096 5393405 596.63 12.26 0.57

67 467 387129 5393367 599.87 11.69 0.55 ...
68 468 387149 5393320 602.52 11. 17 0.53

I 69 469 387149 5393274 604.11 10.82 13.50 r70 470 387142 5393225 607.68 9.92 0.48 .~

71 471 337124 5393176 61:3.55 3.76 G 1:' .....
.~~

I .72 472 387106 5393131 618.e2 7.81 0.50 r73 473 387086 5393037 623.16 6.90 0.48
74 474 387099 53931333 631. 49 5.34 0.46

...:-..-
~ ...-; ....

I
75 475 387132 5392993 639.59 3.79 13.48 F76 476 387156 5392957 645.59 2.62 a.5l3
77 477 387148 5392905 651. 25 1. 63 0.56 ..~~\:}

78 478 387150 5392857 652.96 I. 45 0.44

I 79 479 387172 53928139 652.05 1.62 0.39 r
813 4813 387182 5392758 651. 11 2.134 8.39 .~""~

81 481 387208 5392723 649.79 2.23 0.38

I 82 482 387247 5392689 644.88 3.57 0.36 -
83 483 387285 5392661 642.74 4.02 0.35
84 484 388S07 5393513 644.55 4.02 0.44 ......

I
85 485 388.791 5393584 644.67 3.97 13.46 --86 486.388773 53936313 647.07 3.35 0.43
87 487 388821 5393631 6413.35 4.74 13.48 -~
88 488 388711 5393633 64"9.48 2.74 13.49

I 89 489 388637 5393703 651.30 2.15 13.46 ~

90 491 388826 5393738 645.23 3.55 a.51
91 492 3887713 5393730 647,83 3.08 13.53

.. -

I
92 493 388802 5393704 646.69 3.28 0.49 .--
93 495 386893 5393885 542.85 22.19 0.87 i

94 496 386911 5393931 560.05 18.84 13.85 -
95 497 386931 5393977 560.24 18.61 0.83

I 96 498 386950 5394022 552.24 213.23 0.82
,--
I

97 499 386966 5394069 558.59 18;97 13.85 --,
98 5ea 386984 5394114 543.93 21.75 13.71 ..-

I 99 501 3870131 5394161l 564.84 17.59 0.63 ""-

1110 502 387019 5394206 5813.35 14.60 0.6:3
Hll 503 3871338 5394253 587.64 13.12 0.68 -

I
102 504 3871355-5394299 587.42 13.42 0.67 -103 ses 387073 5394346 585.19 13.70 0.66
184 506 387600 5394434 587.1~ 13.26 0.61 ~

105 5137 386954 5394455 592.97 12. 16 8.63

I 166 508 386908 5394476 596. 19 11.52 0.68 ~

HI? 509 386864 5394497 596.87 11. 42 13.69 -
I -
I ..-
• -
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~ 11~8j
[! ... 5113 38681.8 53~4518

109 511 386772 5394539

Lt'

111101 512 386726 5394560
513 386680 5394581

112 514 386634 5394602

T
113 515 386588 5394623

t
114 516 386542 5394644

~II 115 517 386496 5394665

f
~ 116 518 386458 5394686

117 519 386404 5394707
118 520 386358 5394728
119 521 386318 5394520

r 120 522 386374 5394588
. 121 523 386428 5394479I. 122 524 386466 5394458
~ 123 525 386518 5394437

124 526 386556 5394416
125 527 386602 5394395
126 529 386694 5394353
127 530 386742 5394332
128 531 386788 5394311
129 532 386834 5394298

r 130 533 386888 5394269

~
131 534 386926 5394248
132 535 386972 5394227
133 536 387098 5394390

]
134 537 387136 5394369

t 135 538 387181 5394348
136 539 387227 5394327

~]' 137 540 387262 5394386

I 138 541 387307 5394285
, .' 139 542 387353 5394264

~
148 543 387398 5394243

..... '. 141 544 387444 5394222'I ," 1
1
4
4
2
3

545 387489 5394201
546 387534 5394188

....... ',> .1
1
4
45

4 547 387579 5394159

~
548 387624 5394138

, 146 549 387669 5394117
c 147 550 387711 5394896'1' 148 551 387757 5394075

149· 552 387802 5394854
150 553 387848 5394033

-"'. 151 554 387894 5394012

I I . 152 555 387940 5393991
.153 5563879905393970

.., 154 557 388037 5393949

I I 155 558 388083 5393928
156 559 388138 5393987

~
157 560 387940 5393991

I
158 561 387930 5393950
159 562 387913 5393903
168 563 387896 5393855

~I 161 564 387879 5393807
III 162 565 387933 5393786

163 566 387978 5393765
-1

11
-1

I
I

I

596.51
594.33
606.48
617.54
627.41
629~42

630.59
635.85
641. 22
646.08
642.45
610.99
614.53
616.77
615.84
617.31
619.38
621. 24
596.93
582.57
576.38
561. 91
568.27
579.25
554.71
576.68
571. 85
568.65
562.83 .
552.73
558.36
554.54
556.15
543.34
544.16
554.65
565.71
563.84
568.45
575.47
585.38
596.94
609.37
621. 87
627.72
634.72
645. (jI]

648.16
647.69
630.89
639.64
643.34
641. 45
633.10
639. [6
645.83

11. 47
11.94
9.36
7.07
5. 13
4.91
4.65
3.36
2.82
13.63
1. 45
.-, ? 4
O .... .L

7.49
7.05
7.32
7. 14
6.73
6.36

11. 47
14.31
15.63
18.37
17.24
16.71
19.52
15.09
16. 13
16.82
17.94
20.04
20.36
19.37
19.24
21. 78
21.62
19.55
17.54
18.12
17. 12
15.76
14.05
11.84
9.49
6.96
5.79
4.42
2.35
1. 65
2. II
5.22
3.33
2.66
3.27
5.02
3.89
2.57

0.66
0.62
0.6B
0.59
0.53
£1.51
0.48
0.51
8.54
0.62
0.65
0.86
0.8:3
[1.79
u,81
0.82
0.83
13.84 .
0.83
0.91
0.96
1. 02
1. 10
1.00
0.96
0.61
0.57
0.63
0.68
a.68
8.69
0.63
8.58
0.56
a.52
a.54
0.55
3.58
0.59
0.60
0.63
a.64
0.68
0.67
0.63
0.60
B.58
i).57
0.. 56
8.63
0.78
0.86
0.80
0.75
l3.74
0.73
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I
I
I
I
I

164 567 387B90 5393714
165 568 388869 5393723
166 569 387834 5393828
167 579 397789 5393849
168 571 387743 5393870
169 572 387698 5393891
178 573 387653 5393912
171 574 387687 5393933
172 575 387562 5393954
173 576 387527 5393975
174 577 387471 5393996
175 578 387426 5394017
176 579 387381 5394838
177 580 387336 5394059
178 581 387298 5394888
179 582 387245 5394181
18B 583 387288 5394122
181 584 387155 5394143
182 585 387109 5394164
183 586 387064 5394185
184 587 387091 5394392
185 588 387109 5394438
186 589 387127 5394485
187 598 387144 5394531
188 591 387098 5394548
189 592 387050 5394565
190 593 387803 5394582
191 594 386956 5394599
192 595 386910 5394616
·193 596 386864 5394632
194 597 386818 5394649
195 598 386772 5394666
196 599 386726 5394683
197 600 386688 5394780·
198 601 386634 5394717
199 602 386586 5394735

'280 684 389519 5393928
~81 605 389488 5393880
282 606 389456 5393845
203 687 389417 5393811
284 ,608 389377 5393788
285 689 389341 5393743
206 610 389308 5393693
287 611 389284 5393664

.·208 612 389250 5393620
289 613 389195 5393533
210 614 389149 5393454
211 615 389131 53934\32
212 616 389112 5393353
213 617 389693 5393299
214 618 389674 5393248
215 619 389068 5393195
216 620 389058 5393151
217 621 389007 5393091
218 622 388963 5393848
219 623 388841 5392959

649.86
659.39
627.09
6J7.32
611. 97
597.17
588.93
581. 09
595.49
602.88
599.613
601. 75
.590.17
578.44
562.68
540.53
529.41
529.97
536.9:3
543.85
575.90
581).78
579.013
583.26
597.97
61 L 47
621. 70
625.17
626.95
626.38
622.04
618.18
632.87
638.55
643.56
646.fil7
657.32
655.43
653.31
658.96
648.71
643.12
637.80
635.18
633.13
637.85
642.16
643.00
644.22
645.72
647.08
646.66
647.44
651. 29
652.88
656.64

1.21 B.70
8.135 8.71
6.10 0.74
7.95 0.76
8.93 0.77

11.84 0.79
13.47 0.78
14.77 8.79
11. 73 a.80
HL26 0.79
10.88 -O,e~7B

1(1.33 0.79
12.54 0.81
14.71 0.87
17.66 0.88
21. 86 0.90
23.90 0.95
23.98 0.96
22.68 0.95
21. 51 0.98
15.72 0.65
14.60 0.67
14.65 13.69
13.25 8.73
18.16 8.b5
7.22 0.62
5.08 a.60
4.64 0.59
4.46 0.56
4.89 0.55
6.fl6 0.54
7.08 8.51
4.06 0.51
2.6E. fl.49
1. 33 0.50
8.66 0.52
1.18 0.31
1.69 13.35
2.J8 0.39
2.69 0.42
3.16 8.43
4.37 8.41
5.58 0.39
6.03 0.40
6.39 0.40
5.54 0.41
4.76 0.48
4.62 fil.4!
4.48 0~39

4. Hl 13.38
3.99 0.39
4.03 0.38
3.95 0.33
3.19 0.39
2.80 0.42
1. 72 0.45
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$~4" 411154
II 220 624 388760 5392894 661. 41 1. 00 0.47

] 221 625 388676 5392810 666.10 -13.08 0.49II: 222 626 388603 5392722 671. 51 -1.18 0.50
223 627 388557 5392651 674.13 -1. 72 0.50
224 628 388462 5392495 678.50 -2.41 0.51 ,.

j 225 629 388395 5392378 683.54 -3.72 0.53II: .226 638 388315 5392244 688.28 -4.91 0.55
227 631 387392 5392595 647.15 3.08 0.40

Il] ~~~
632 387447 5392512 652.22 1. 43 8.38

.633 387500 5392434 662.20 -0.81 0.36
238 634 387583 5392384 665.41 .... 1. 49 0.35
231 635 387678 5392322 673.79 -3.16 0.35 "." .

] 232 636 387758 5392263 684.31 -5.14 0.38t! 233 637 337843 5392226 678.3:{ -3.77 0.48
234 638 387891 53922&9 677.4& -3.49 0.41

L1J ~~~
639 387929 5392183 677.80 -3.48 0.4:,
640 367974 5392174 679.62 -3.83 3.45

237 641 388022 5392184 681. 96 -4.08 IJ. 48 .. '!.r ' 238 642 388868 5392217 685.17 -4.89 8.48 _ .4~

239 643 388189 5392244 688.85 -5.53 0.49
;~. ".::.

I!' 248 644 388154 5392265 690.79 -5.87 0.50
~

241 645 388208 5392280 692.60 -6.19 0.513J 242 646 388258 5392261 689.16 -5.40 0.52 - /'!-

~. '" 647 389668 5398101 698.69 -12.64 0.25
~:-:::

'-.~ •.'>

244 648 389694 5398061 697.72 -12.23 (1.25
245 649 389726 5398811 692.37 -11.51 0.26 - -(t 246 650 389756 5397959 686.89 -10.29 0.28

f 247 651 389784 5397915 684.76 -9.<;4 0.23
.-.

-] 248 652 389816 5397868 683.27 -9.49 0.28
- 249 653 389843 5397825 681. 07 -9.07 0.27

,-

.'-1 250 654 389873 5397776 677.56 -8.48 e.27
,
"

251 655 389902 5397731 673.92 -7.86 0.26

i 252 656 3899355397688 672.19 -7.60 0.27
c-

~

253 657 389963 5397635 673.41 -7.77 0.27 ":.'-
254 . 658 389993 5397586 676.26 -3.18 0.28

r 255 659 390007 5397549 676.28 -8.48 8.28
.:i2~256 6613 390034 5397508 678.74 -8.33 1l. 27

257 661 390061 5397444 679.63 -3.27 0.29
. ~;~.?-

--~::~.""

258 662 390079 5397396 680.82 -8.29 0.30 • -:.:<..~

f
-,r:::

259 663 390103 5397339 68e.76 -8.135 0.29 .' :"-:.'.
260 664 390122 5397284 680.91 -8.05 13.29 "-:~<

261 665 390158 5397221
". :-:"

681. 26 -8.05 0.27 .. :-...".;:r-

"J. 262 666 390179 5397145 678.713 -7.43 0.27 . ./;:-
263 667 390191 5397100 676.62 -7.01 0.28 r:-

I 264 668 390216 5397051 674.13 -6.55 0.29
-~--~~~.

." >~,
265 669 390237 5396997 669.62 -5.71 0.31

- '.-,
I

266 670 390251 5396957 665.913 -4.98 0.32
267 671 390270 5396984 660.86 -3.98 8 ..35
268 672 390284 5396842 655.14 -2.78 0.38-, 269 673 390292'5396770 651. 92 -2.03 0.40 '-.~

I 270 674 390289 5396723 649.33 -1.48 0.40
271 675 390282 5396671 646.11 -0.68 0.40

• -,".1
c~:::

-, 272 676 390257 5396592 640.58 13.53 0-.36
-.

273 677 390229 5396540 634.99 L 72 0.37
-

I
.,..-~~

274 678 390204 5396484 628.72 3.29 0.36
. !~,.

..-.-.'
275 679 390178 5396432 622.81 4.83 0.35 .....:--, .: -.!::.~.;.

>":-.....-"',

I >U
:>
",-'':;'_<:r---, ..-~_J

I
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:.:-~
0" t-
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I
I
I
I
I
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1/1 b

276 689 390158 5396385 618.68 6.03 0.35
277 681 387331 5395760 647.91 -2.15 0.36
278 682 387302 5395809 646.42 -1. 74 0.27
279 683 387294 5395854 644.99 -I. 27 0.39
280 684 387272 5395903 644.5:3 -0.99 0.40
281 685 387248 5395955 645.69 -I. 06 0.42
282 686 387229 5396017 648.12 -1.53 0.43
283 687 387228 5396061 651. 19 -2.313 0.44
284 688 387703 539{;736 655.24 -3.42 e .......,

• ..,.::.
285- 689 387681 5395694 66'3.95 -5.47 0.58
286 690 387660 5395650 671. 03 -7.03 13.62
287 691 387639 5395605 677.06 -8.45 13.66
288 692 387617 5395560 679.18 -8.84 0.63
289 693 387595 5395516 681. 82 -9.33 0.62
290 694 387574 5395472 683.38 -9_65 0.63
291 695 387552 5395427 680.97 -9.12 tl .63
292 696 387532 5395382 674.70 -7.80 0.60
293 697 387512 5395338 669.15 -6.61 13.613
294 698 387489 5395293 662.93 -5.40 0.57
295 699 387444 5395312 659.31 -4. ~,1 0.56

..
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II:! (
GRAVITY DATA CjJUe-O"DS ..2.
CSR QUE ROAD ~RAVITY SURVEY JAN 1988 (2)

4111569813177.513 8551. 9976 U11387 556 10188
0 1 13 1 1 1 88130

l 1 71313 387489 5395293 6513.47 -2.30 0.57
2 7131 387579 5395245 642.46 -6.24 0.58
3 762 387629 5395226 635.80 1.34 0.59 ".t 4 7133 387679 5395207 628.04 3.10 0.62
5 764 387729 5395188 6213.08 4.85 1).61
6 765 387779 5395169 614.88 6.135 0.61

~
7 7136 387829 53951513 598.83 9 I:''J 0.60,,)~

8 707 387899 53951313 591. 87 10.99 8.59
9 708 387944 5395386 628.60 3.82 ~3. 57

Ie 7139 387899 5395326 628.05 3.81 8.60
11 710 387854 5395347 63a.76 3.09 0.66 -!: 12 711 387809 5395368 639.26 e CiCl 13.713
13 712 387754 5395389 645.48 -13.76 13.70 "

tj 14 713 387709 5395410 654. 10 -2.98 (1.68
15 714"387664 5395436 67a.33 -6.68 a.65
16 715 387619 5395451 682.83 -9.37 0.613

t
17 716 387574 5395472 684.14 -9.71 a.58
18 717 3872413 5396115 647.89 -1. 49 0.46
19 718 387271 5396156 645.83 -1.15 0.47
20 719 387275 5396218 646.26 -1.35 8.48
21 728 387266 5396288 644.33 -1.63 13.48
22 721 387263 5396343 643.57 -6.99 0.49
23 722 3872413 5396391 638.78 €l.e8 13.513
24 723 387192 5396429 635.58 0.68 0.513 .. ,":

25 724 387148 5396462 638.94 1.58 0.51 .-

26 727 386780 5395884 649.19 '-2.46 8.39 "

~:y,'".:

27 728 386790 5395722 645.66 -1. 71 (1.39
28 729 386776 5395662 643.57 -1. 23 0.38
29 736 386765 5395593 643.20 -1. 17 8.38
30 731 386750 5395531 643. Hi -1.02 0.37 ," ;-

t 31 732 386716 5395507 643.30 -1.02 0.37
32 733 387171 5394592 570.03 15.85 0.6:3 ,'"

33 734 387221 5394569 565.15 16.92 13.72
• ~ o'

j . 34 735 387267 5394546 559.13 18.2:3 0.76

!: "35 736 387313 5394523 553. 10 19.55 8.68
36 737 887358 5394500 551. 64 20.12 0.63
.37 738 887463 5394477 548. 11 20.68 0.61

t 38 739387450 5394453 546.79 21.06 0.65
39 748 387495 53944313 545.47 21. 46 8.62
48 741 387542 5394487 543.61 21.83 0.68

!:
41 742 387589 5394384 544.94 21. 66 13.71
42 743 387634 5394361 546.95 21. 11 0.73
43 744 387678 5394338 551. 82 21'1.13 6.75

I 44 745 387723 5394315 . 557.44 19.64 0.76

~
45 746 387767 5394292 563.85 17.98 0.78
46 747 3878125394269 571.13 16.713 13;74
47 748 337857 5394246 582.20 14.62 0.713
48 749 387900 5394223 594.44 12. 18 0.64L- 49 758 837940 5394200 602.54 10.70 8.613
58 751 887942 5394195 599.59 11.43 0.43

I J 51 752 887961 5394241 593.19· 12.82 8.44
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I'" ....,,11 III 'lIilllllooi'.... ,- L.. ll!tI,
52 753 387980 5394287 5B9.79 13.84 0.46

- 53 754 387999 5394333 587.84 14.u4 u.47 411157 r54 755 388107 5394349 582.23 14.88 0.49 ..
I

55 756 388061 5394368 584.74 14.34 0.48
56 758 387978 5394406 571. 43 17.07 0.50 r
57 759 387932 5394425 568.99 li'.3i' 13.50 l-

i 58 760 387885 5394444 560.01 18.97 0.49

~
59 761 387838 5394463 552.03 20.54 0.48

..
60 762 387792 5394482 550.12 2(1.66 0.52 r
61 763 387745 5394501 548.i'4 20.86 0.55 -62 764 387699 5394520 548.23 20.83 0.57

I 63 765 387652 5394539 547.41 213.8E: '.:1.59 I
64 766 3876u6 5394558 550.13 20. l:3 (j.6\) -65 767 387559 5394577 550.47 20.08 0.63

I
66 768 387493 5394596 5.52.00 1Q ",-, 0.65_" • u.;. I67 769 387447 5394615 555.47 19.27 0.64
68 770 387401 53946:34 l;"l;""" ...,.-, 18.41 0.62 ..

.J.){ • (.::.

I
69 771 3872.54 5:394653 570.53 15.42 0.61
70 772 387:3BB 5394672 5713.11 15.36 0.60 -I
71 773 387261 5394691 l;"""'" .-, .... 1:3.66 O.5E:

i
.J( i • oJ'::' ..

; 72 774 387215 53947IG 59:3.62 10.26 0.57

I 73 775 387216 5394715 597.18 9.51 fi.6i3 r74 776 387660 5395650 677.22 -8.54 0. :.1
75 777 387705 5395628 683.69 -10.04 0.51

.,
,

;
76 779 387795 5395584 658.83 -4.23 0.50

II 77 780 387840 5395562 648.72 -1. 71 0.49 r
78 781 387885 5395540 642.99 -0.28 0.48 ..
79 782 387930 5395518 641. 43 0.313 0.49

il 80 783 387975 5395496 64a.56 13.66 0.50 r81 784 3881320 5395474 641. 65 13.72 0.513 -, 82 785 388065 5395452 645.96 0.132 0.53

I
83 786 388110 539543a 650.25 -0.66 0.56 ,..-

84 787 388155 5395408 655.89 -I. 79 0.58
85 78e 3882130 5395386 657.94 -2.14 13.66 -
86 789 388245 5395364 649.84 -0.46 0.61 -I 87 790 387390 53951376 634.87 0.77 13.62
88 791 337394 5395073 633.34 1. 18 0.62 --89 792 3874413 5395055 630.23 2.01 0.66

I 913 793 387486 5395037 625.98 3.07 0.70
,..-

91 794 387532 53951319 618.01 4.97 13.73 I
92 795 387578 53950Bl 612.49 6.30

..,
B.76

I
93 797 387670 5394965 597. 15 9.20 13.85 r94 798 387716 5394946 590.86 10.79 a.88
95 799 387762 5394927 581. 94 12.72 13.91 ..
96 800 3879£18 5395692 642.85 0.02 13.47

I 97 801 387861 5395709 643.713 -13.37 13.44
r-
I

98 802 387814 5395726 644.43 -0.65 0.45 .,
99 803 387767 5395743 645.66 -1.113 0.45

I
1013 884 3877213 5395760 645.20 -1.132 13.46 r-
101 8135 387731 5395799 645.35 -I. 15 0.54 :

102 806 387744 5395877 635. 11 1. 47 0.59 -
103 807 387758 5395877 635. 11 1. 32 0.62 -

I Hl4 808 387769 539592,) 631. 40 2.10 13.63
1135 809 387780 5395930 631. :33 2.11 13.56 -
106 810 387827 5395914 629.44 2.64 0.56

I 107 811 387874 5395898 6:3:3.88 1. 80 0.58

--
I -
t
L ---
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4111581139 813 387967 5395866 635.18 I. 62 0.54
110 814 388014 5395856 637.98 1. 10 '3.53
111 815 388061 5395834 639.61 0,76 lUG
112 816 38BHl7 5395818 642.33 0.30 0.48
113 817 388154 53958132 645.63 -13.14 0.46
114 818 388200 53957136 648.32 -0.60 13.45
115 819 388247 5395770 649.73 -0.78 0.44
116 8213 388294 5395754 651. 69 -1. 00 0.44
117 821 388341 5395738 655.15 -1. 63 0.45
118 822 388387 5395722 651. 36 -13.75 0.44
119 823 388434 53957% 645.62 0.85 0.45
1213 824 388481 5395690 641.38 2.132 0.45 •
121 825 388528 5395674 637.69 2.74 13.44
122 829 388472 5395488 631. 7:3 .f c.::, 0.48"t • .J.oJ

123 8313 388425 53955135 637.54- .-, .-, t:' 13.48~,.:: ....

124 831 388378 5395572 646.15 1. H' H.48
125 832 388331 5395539 657.33 -1.85 0.45
126 833 388284 5395556 661. 96 -2.78 0.46
127 834 388237 5395573 6613.81 -2.613 13.47
128 835 3881913 53955913 654.83 -1. 46 0.45
129 836 388143 53956137 648.12 -0.33 0.46
1313 837 38813% 5395624 644. 17 13.22 0.46

~
131 838 3881349 5395641 642.11 13.49 0.43
132 839 3880132 5395658 641. 86 13.33 0.47
133 840 387955 5395675 642.41 13.134 0.46
134 841 388485 5395914 6613.08 -3.31 0.51
135 842 387804 5394908 569.92 15.42 0.89
136 843 387846 5394890 559.50 17.96 0.93
137 844 387890 5394872 562.134· 17.73 0.91

~
138 845 387932 5394853 571. 24 16.07 13.913
139 846 387974 5394834 576.72 15.08 0.91
140 847 388135 5394805 602.93 9.57 0.89
141 848 388177 5394770 635.133 2.54 0.92
142 849 388220 5394787 623.04 5.41 B.91

E
143 852 388100 5394567 561. 78 18.26 0.65
144 853 388054 5394583 554.78 19.64 13.63
145 854 3881308 53946013 553.65 19.83 0.62
146 855 387960 5394619 552.67 19.86 0.61

. 147 856 387908 5394637 551. 62 19.93 0.60
148 857 387866 5394654 550.65 19.99 0.58

t 149 858 387818 5394673 5513.26 19.89 0.55
150 S59 3877713 5394692 551.19 19.71 13.5'3
151 860 387722 5394711 551. 97 19.37 0.51

!: 152 861 387674 5394730 554.84 18.52 (1,52
153 862 387626 5394749 563.83 16.5:3 0.54
154 863 387580 5394767 573.68 15. 13 0.55

!
155 864 387533 5394785 581. 22 12.81 0.55
I""' 865 387487 5394803 591. 61 lIJ.42 o C"-"'I

"I;> •.•N:.

157 866 387440 5394822 6134.% 7.64 13.51

r 158 867 387393 5394841 6Hl. 70 6.49 0.50
159 868 387346 5394860 612.15 6.09 0.49
160 869 387297 5394878 610.4:3 6.46 0.46
161 870 387280 5394840 608.50 6.65 ~3. 5(1

IJ 162 871 388527 5395897 659.42 -:3.1& 13 • .50
163 872 388574 5395879 656.53 . -2. 18 0.47

iJ,
';l'
I-I
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15iJ 411159 rI 164 873 383620 5395861 651. 19 -0.67 0.46
165 874 338665 5395843 649.35 0.00 0.43

?166 875 388710 5395324 650.71 0.03 0.43

I 167 876 388755 5395806 652.84 -0.40 (1, 41
168 877 388802 5395797 647. 16 (j ':l' 0.39.""'
169 878 388847 5395778 650.09 0.42 &.33

~I
17El 879 388892 5.395760 652.12 0.11 O.:3H
171 e80 388937 5:395740 654.89 -0.42 13.39
172 e81 388985 5395718 655.06 -0.37 ~3. 39

~173 882 389123 5395882 643.57 1. 69 0.42

I 174 883 389077 5395980 636.28 3. 11 0.45
175 884 3890.31 5395918 633. 18 3.62 0.44
176 885 388985 53959J6 642.76 1. 75 e.43

~I 177 886 388938 5395954 643.29 1.72 0.43
178 887 388892 5395972 E,42.68 1.77 13.48
179 888 388845 5395991) 651. 14 -0.92 '3.46

~I
180 889 388799 5396086 645.26 1. 21 tL 46
181 890 388752 5396024 648.79 0. 11 13.48
182 891 '388760 5396076 650.52 -0.27 0.4B

~183 894 388769 53962213 632.50 3. 3~: (1,55

I 184 895 388816 53962t13 624.30 5.14 0.54
185 896 388863 5396186 631. 137 3.72 0.52

~186 897 388910 5396169 633.00 3.36 0.48

I
187 898 388957 5396152 624.37 5.37 0.44
188 899 389604 5396135 629.88 4.27 0.45 r

189 900 389051 5396118 6:34.17 3.51 0.44 ;JI
190 901 389098 5396101 634.66 3.49 0.40
191 902 389145 5396084 635.21 3.56 0.39
192 9133 389192 53961367 639. 13~: 2.73 o '-,q

:J."'-
193 904 389239 53960513 645.17 1. 40 13.37

I 194 9135 389286 5396033 649.74 0.47 0.36 I
195 906 389333 53961316 652.06 -0.02 13.38

:J196 9137 388706 53961342 663.25 -3.77 0.49

I
197 908 388659 5396060 665.74 -4.513 0.51
J98 909 388613 5396878 662.37 -4.85 3.55' :

199 911 388520 5396114 645.81 -0.85 13.61 ?-200 912 388473 5396132 640.68 -13.02 0.68

I 201 913 388426 53961513 625.54 3.37 8.72
2132 914 3883813 5396168 616.31 5.45 0.73

;J2133 915 388333 5396186 611.11 6.66 13.75

I
2134 916 388287 5396204 609.88 6.65 0.77
205 918 388194 5396240 591. 77 18.134 0.78
206 919 3881513 5:394556 567.27 18.38 0.613 2I
2117 9213 388102 5396276 591:1.18 18.25 0.81
20S 921 388055 5396294 588.94 HI.52 0.82
209 922 388809 5396312 576.00 12.99 8.90

~210 923 387962 5396328 567.75 14.61 13.94

~
211 924 387916 5396346 568.89 14.33 0.66
212 925 387890 5396163 611. 45 6.18 0.69

:J213 926 387935 5396144 612.03 6.44 0.62

~
214 927 387981 5396125 614.46 6. tl9 ~j. 54
215 928 388026 5396106 613.98 6 ,v, 0.51. ;;..)

216 929 388t172 5396087 618.41 ~ ~~ 0:50 :JoJ • .,:. ...1

217 930 388117 5396068 626.20 3.59 0.50

~
218 931 388162 5396849 631. 56 2. :39 1}.51 I

219 932 388908 5394464 671. 23 -2.73 0.70 ':-1
~

~

:J
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220 933 388252 5396811 642.79 0. 11 0.49
221 934 388297 5395992 649.3? -i. 25 0.48

If
222 935 388345 5395976 654.30 -2.33 0.48
223 936 388391 5395957 658.86 -:3.20 0.49
224 93? 381)427 5395938 660.16 -3.36 0.48

~
225 938 389298 5394521 642.413 3.8.3 0.45
226 939 389313 5394570 651. 61 2.H3 3.43
227 940 389296 5394629 651.l\2 2.0S 0.43
228 941 389229 5394682 654.24 1. 40 B.41

~
229 942 389171 5394729 655.5:3 1. 13 0.39
230 943 389089 5394767 656.77 0.79 0.43
231 944 389fl15 5394846 662.22 -0.41 8.39

,-I 232 945 388943 5394853 667.00 -I. 49 0.40
233 946 389092 5394567 662.82 r' "'-.. 0.58-:,t. ( ....

234 947 389037 5394575 661. 62 -0.43 0.55

,j 235 948 388985 5394630 662.15 -0.67 0.55
236 949 388963 5394698 657.62 0.52 0.42
237 9513 388949 5394777 662.21 -0.36 0.47

j
238 951 388888 5394925 662.53 -0.66 0.32
239 952 388810 5394967 660.02 -0.26 0.42
2413 953 388752 5395015 658.61 -0.06 0.42
241 954 388676 5395089 647.52 1.90 fl.48

1 242 955 388629 5395169 638.85 3.59 0.48
243 956 388574 5395232 622.49 6.92 0.47
244 957 388499 5395284 615.88 8. 11 0.54

j
245 958 388729 5395648 647.65 I. 31 13.42
246 959 3886513 5395545 637. Hi 3.52 0.45
247 9613 388521 5395471 626.13 5.87 13.46
248 961 388568 5395454 630.15 5.15 0.45

I} 249 962 388615 5395437 636.99 3.62 0.47
25.£l 963 388662 5395420 642.27 2.66 0.45

j
251 964 388709 5395403 647.09 1. 73 13.44
252 965 388756 5395386 649.78 I. 26 0.43
253 966 388883 5395368 652.80 0.58 0.43
254 967 388851 5395347 655.57 0.12 0.42

j: 255 968 388579 5395360 628.68 5.57 0.48
'256 969 388620 5395642 646.25 I. 38 0.42
257 970 388689 5395623 644.85 I. 78 0.45
258 971 388735 5395604 643.59 2.23 13.36_I

fl 259 972 388848 5394487 666.33 -I. 81 0.58
260 973 388883 5394505 657.65 13.05 a C"Q.,,-
261 974 388756 5394525 650.27 2.14 0.61

I 262 975 3887139 5394545 639. 15 4.513 0.65-I:
I 263 976 388672 5394565 6:30.54 6.15 0.67

: ! 264 977 388627 5,394582 625.40 7. II 0.69
I 265 978 388582 5394600 620.97 7.84 8.7:3I

-Ii
266 979 388537 5394617 638.45 3.59 0.77

~: 267 9813 388492 5394639 652.74 -0.08 0.77
268 981 388446 5394661 660.42 -2.28 0.79

I

-I' 269 982 388302 5394683 658.98 -1.79 8.78

I- 270 983 388356 5394705 652.04 -8.33 0.76
271 984 388311 5394727 646.74 0.75 ~3. 84

-I 272 985 388266 5394750 642.8:,: I. 21 0.84
273 986 388196 5394537 C""C' r,.) 15.81 0.57I- JI-J.';",-

274 987 388243 5394518 580.57 '14.80 0.5:3
275 988 388290 5394499 579.66 15. 17 0.48-,

I~
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276 9913 338373 5394461 568.67 17.59 8.58
277 991 388419 5394442 574.44 16.52 8.53
278 992 388466 5394423 575.87 16.413 0.55
279 993 3885138 5394484 585.135 14.58 0.59
2813 994 388555 5394385 595.74 12.46 8.63
281 995 388662 5394367 61i:i.18 9.54 0.('2
282 997 388696 5394329 644.91 2.46 9,63
283 998 388742 5394318 652.11 I. 83 0.72
284 999 388788 5394291 654.48 0.58 8.77
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GRAVITY DATA Que;o~~3r CSR QUE ROAD GRAVITY SURVEY JAN 1988 (3)
980177.50 8551. 9976 1. 01387 556 10188 o.

r 0 .1 0 • 1 1 8800l

1 1000 388834 5394272 653.06 0.91 8.81
2 1001 389097 5394919 664.49 -0.93 0. :;:8

!J 3 1802 389052 5394938 662.81 -0.61 £1.38
4 1883 389009 5394960 668.48 -0.18 0.39
5 1084 388966 5394979 657.97 0.32 0.40
6 1005 388922 5394998 657.29 0.49 0.40r 7 1006 388876 5395017 656.64 0.35 (1.41
8 1007 388831 5395036 658.96 -0.B6 0.43
9 1008 388787 5395055 658. 6~3 -0.13 0.45

~
18 1889 388771 5394125 600.79 11.63 0.72
11 1010 388792 5394175 621. 92 7.62 13.66
12 11311 388752 53:'14080 610.013 9.97 0.60
13 1012 388730 5394100 588.34 13.87 0.63

~
14 1014 388637 53:'14140 592.14 13.36 I.'!. 61
15 1015 3885:'11 53:'14159 580. 10 15.66 0.63
16 1016 388545 5394178 581. 50 15.139 8.61
17 11317 388478 53:'14197 588.75 13.67 13.57t- 18 1018 388432 5394216 577.54 15.84 13.54
19 1019 388386 5394235 577.25 15.84 G.54
20 1020 388339 5394254 578.25 15.63 0.50
21 1021 388293 5394273 579.32 15.34 13.47
22 1022 388238 5397057 636.91,1 1. 16 0.90
23 1023 388200 5394311 577.45 lr ... ? 0.44.;. ( ....
24 1024 388153 5394330 574.89 16.27 0.45
25 1025 388023 5394349 568.67 17.24 0.49
26 1026 388038 5394157 602.25 11.26 0.50

t
l

27 1027 388085 5394136 602.50 11.33 0.48
28 1028 388131 5394119 606.96 10.60 0.49
29 1029 388177 5394100 616.17 8.72 0.49

. 30 1030 388223 5394082 626.41 6.51 0.48

I· 31 !B31 388270 5394064 627.09 6.55 0.47
32 1032 388316 5394846 629.88 5.99 8.47

f
33 1033 388363 5394027 622.37 ? OQ 13.46I ....1...

034 1034 388409 5394608 610.51 9.94 0.44
35 1035 389755 5397101 667.26 -5.90 0.45
36 1036 388502 5393971 614.31 9.13 0.42

.~
37 1037 388549 5393953 626.71 6.43 0.43
38 1038 388595 5393934 633.89 4.97 0.41
39 1039 388640 5393916 638.23 4.08 0.41
40 1040 388685 5393898 636.72 4.61 0.42

~!
41 1041 388704 5394944 585.44 14.27 0.45
42 1042 388798 5394061 623.93 7.47 0t63
43 1043 388844 5394042 628.38 6.813 0.53
44 1044 388890 53941323 6313.96 6.313 0.47t: 45 lB45 388936 5394004 636.49 5.10 0.41
46 1046 388982 5393985 643.83 3.84 0.43

IJ
47 1047 389028 5393966 650,40 '> 00 0.41"" • ..J.J

48 1048 389074 5393947 6C:C: ")-' 1.52 0.413;.};.} ... ~
49 1049 389120 5393928 654.72 1. 51 0.43

-I 50 1050 390004 5397237 679.23 -8.01 0.37
51 1051 389959 5397256 678.82 -8.13 tJ.38I- •-,

1-
"-1....



-. ... .
- .. "..

I 1;)4 411163 r..
I 52 1G52 389914 5397275 677.23 -8.04 0.40 r53 1053 389869 5397294 673.91 -7.47 0.41)

54 1054 339823 5397314 670.56 -6.73 13.42
,..

I
55 11355 389778 5397333 665. 11 -5. 9~: 0. 4~:

56 11356 339733 5397352 657.62 -4.62 ~). 40 1
57 11357 389688 5397371 657.58 -4.68 1'1.40 ...
58 Hl58 :389643 53973~'B 661. 59 -5.46 0.42

I 59 Hl59 389598 5397409 668.82 -6.97 [1 1 40
60 1060 389552 5397429 67~,. 8J -~:. 4~1 0,39
61 1061 389507 5397448 678.71 -9.08 13.37 ..

I
62 1062 389462 5397467 6813.\)7 -9.32 0.38
63 1063 389417 5397486 682,27 -1O,132 13 Fjr''co I

64 1064 389372 53975(~5 686.9:3 -11.11 0.36 ..
I

65 1065 389327 5397525 691. 78 -11. 47 8.35
66 1066 389280 5397545 693.17 -10.87 0.34
67 11367 389229 5397384 6Bl3.88 -9.06 0.41
68 1068 38nD4 53973:34 679,46 -8.75 0.42 -

I, 69 1069 389158 5397353 677.78 -8.27 0.42
(1) 10(1) 389112 53973702 677.65 -8.39 0.42
71 1071 389066 5397391 678.29 -8.66 0.41 ...
72 1072 3890213 539741& 686.23 _:"\ 0':< 0.42

I
b • .. '-

73 1073 388975 5397431j 683.54 -9. 6:~ 0,43
74 Hl74 338929 53~,7449 684.06 -9.86 0.45 ..
75 H175 388883 5397463 682.l36 -9.64 0.46

I 76 1076 388837 5397487 679.48 -9.135 0.47
n 11377 388792 53975136 677.77 -8.52 e.S0
78 1078 388746 5397526 674.71 -8. 11 0.53

..
I

79 11379 389220 5397327 680.13 -8.86 0.42
89 19S0 389250 5397315 679.91 -8.85 0.40
81 1681 389296 5397295 679.82 -8.64 0.42 ..

I
82 1682 389342 5397<:!76 678,88 -8.41 13.45
83 1083 389388 5397257 672.97 -7.23 9.45
84 1084 389434 5397238 665.21 -5.62 13, 46
85 11385 38~'480 5397219 659.14 -4.45 13. 43 -

I 86 1086 389526 5397288 656.99 -3.97 0.49
087 1887 389572 5397180 654.04 -3.39 0.51

88 1088 389617 5397161 652.61 -3,24 0.513 ..
I

089 1089 389663 5397142 655.79 -3.86 13.49
90 1090 389709 5397123 6613.39 -4.66 13.47
91 1a91 389801 5397083 672,43 -6.86 0.45 ..
92 11392 389847 5397664 676.47 -7.78 0.45

I 93 1093 389893 5397845 678.43 -7.98 13,44
94 1094 389939 5397026 679.2:3 -7.98 0.43
95 1095 389985 53970137 679.93 -8.05 0.43

...

I 96 11396 398031 5397988 680.64 -9.113 0.42
97 1897 39131377 5396970 6813.19 -8.09 0.42
98 Ilee 389865 05396880 677.73 -7.73 8.43 -

I
99 1101 389911 5396861 676.86 -7,69 fl,47

1130 11&2 36'994? 5396842 671.1f: -6.62 8.47
181 1103 389993 ~,396823 665.65 C' -j'-, 13.47-'.oI, .... Q -102 1104 3913039 5396:304 663.33 -4.75 0.46

I 1133 j1(l5 39131385 5396785 664.78 -:1, ~l3 0.48
1134 1106 390131 5396766 664.82 ,-5.01 0.49
1135 11137 389814 5396895 677.62 -7.83 &.48

..
I

10136 1188 389767 5396914 677.55 -7.95 (1,49
1137 1109 389722 539£933 678.37 -:3. 13 (1 ;'").0" ..

I ..
I ...-
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I 1G8 IIlG 389673 5396950 6"18.24 -8. 12 B.53
1139 1111 389626 5396971 672.41 -7.08 0,51)

i
110 1112 389579 5396990 663.84 -5.45 0.49 ..
111 1113 389534 5397087 655.96 -3.77 0.48
112 1114 389485 5397828 650.58 -2.74 0.46
113 1115 389433 5397849 648.66 -2.10 (l,47

i 114 1116 389390 5397066 651. 14 ..... C-j 0.47-c:. ....1.:..

115 1117 389343 5397088 656.54 -3.75 0.45
116 1118 389296 5397107 663.37 -5.18 i3.46

i
117 1119 389252 5397128 666.88 -5.79 0.45
118 112B 389204 5397145 665.69 -5.40 t

'
,43

119 1121 389157 5397164 663.&5 -4.86 0,42
120 1122 389116 5397181 659.61 -4.01 (1,44

j 121 1123 3891373 5397197 657.15 -3.46 &.43
122 1124 339027 5397216 6613.38 -4.31 0.44
123 1125 388981 5397234 668.59 -6. til 13.42

j 124 1126 388935 5397254 673.91 -7.13 0.42
125 1127 388889 5397275 676.27 -7.70 0.40
126 1128 388843 5397293 676.44 -7.93 fl.42

i
127 1129 388797 5397311 673.91 -7.51 13.43
123 1130 388752 5397329 671.44 -7.25 13.44
129 1131 388704 5397348 668.73 -6.82 0.45

i
13B 1132 388658 5397366 666.39 -6.13 0.47
131 1133 388612 5397385 664.43 -5.78 0.49
132 1134 388563 53974134 661. 23 -4.96 0.51

i 133 1135 388519 5397423 659.10 -4.43 0.48
134 1136 388472 5397441 658.64 -4.41 9.48
135 1137 388426 5397460 658.54 -4.39 13.46
136 1138 338379 5397479 657.49 -4.23 13.48

jJ
137 1139 338366 5397399 663.77 -5.31 0.49
138 1140 388327 5397306 656.91 -3.81 0.50
139 1141 388325 53973013 656.17 -3.64 0.51
140 1142 389009 5396983 645.65 -0.91 0,42

jJ . 141 1143 389055 53969713 643.36 -0.131 0.44
.142 1144 389101 5396952 644.% -0.30 0.44
143 1145 389148 5396934 645.31 -0.62 o 41;".,-,

i
144 1146 389194 5396916 646.130 -,L 79 r~ J. .....- • • 0

i45 1147 389240 5396898 647.2:3 -1. 11 0.48
146 1148 389286 53968813 648.63 -1.17 13.48

i
147 1149 389332 5396862 645.49 -0.82 13.49
148 11513 389378 5396344 646.45 -1. 0S ~3. 44
149 1151 389424 5396326 649.89 -1. 66 0.44
150 1152 389470 5396808 655.41 -2.93 0.48- 151 1153 389517 5396790 661. 93 -4.41 tL 53

IJ 152 1154 389564 5396772 669. 11 -6.01 0.55
153 1155 3896113 5396754 670.78 -6.20 ~3. 60

iJ
154 1156 389656 5396736 666.32 -5.31 13.58
155 1157 389702 5396718 666.07 -5.139 .0.56
156 1158 389748 53967013 666.57 -5.42 9.53
157 1159 389795 5396682 657.35 -3.67 0.50

-1 158 1160 389530 5396558 637.42 1. 15 13.61

I· 159 1161 389484 5396576 639.78 0.57 0.6(1
16a 1162 389438 5396594 638.23 ~3. 81 0.57

! 161 1163 389392 5396612 634.82 1. 55 0,56

I~
162 1164 389346 5396631 629.77 2.65 0.54
163 1165 3893013 5396649 6213.513 4.67 0.55

jJ
-,

.J



[

1;)6 411165 r
164 1166 389253 5396667 611. 68 6.61 0.52 r.-
165 1167 389207 5396685 610.22 7.08 0.48
166 1168 389161 53967€13 621. 35 5.03 0.48 r-167 1169 389115 5396721 £,313.25 3 ".-, 0.47. .::."-
168 1170 389069 5396739 633.48 2.57 9,50 •
169 1171 389023 5396758 638.62 1.52 0.51 e-
170 1172 388977 5396776 640.70 1. 10 0.49 I
171 1173 38893·1 5396794 639 .. 87 1. 21 0.51 · -

172 1174 388885 5396803 642. i 6 0.68 (3 C'''J
.~"

173 1175 388838 5396822 647.87 -0.75 0.54 -
174 1177 388746 5396858 653.31 -1.82 0.57 •
175 1178 388700 5396876 652.47 -1. 57 0.59
176 1179 388654 5396894 653.69 -1. 8:' 0.63 -
177 1180 388608 5396913 656.68 -2.82 0.64
178 1181 388561 5396931 659.36 -3.57 0.73 · .

179 1182 388515 5396949 661.65 -4.17 0.79 -180 1183 388469 5396967 658.07 -3.17 0.87
181 1184 388422 5396985 651. 16 -1. 66 B.88 •
182 1185 388376 5397003 645.19 -0.46 0.87
183 1186 388330 5397021 640.93 0.41 H.87 -
184 1187 388284 53971339 634.20 1. 56 0.85
185 1188 388192 5397077 636.46 1.04 0.92 -
186 1189 388146 5397095 634.47 1. 18 ".95
187 1190 388100 5397114 629.48 1. 70 0.99
188 1191 388052 5397133 622.82 3.28 1. 05 -
189 1192 389475 5396389 617.37 6.48 0.49 --190 1193 389428 5396406 617.01 6.38 0.50
191 1194 389380 5396424 612.68 7.25 0.48

:J192 11.95 389333 5396442 612.55 7. 17 0.49
193 1196 389239 5396478 610.25 7.63 0.48

I 194 1197 389192 5396496 613.21 7.00 0.50
195 1198 389145 5396514 607.30 8.13 o 0-) ':J.~-

-196 1199 389098 5396532 602.47 8.98 (1.51

I 197 120a 3891351 53965513 607.66 7.94 0.48
198 1201 389004 5396568 625.29 4.49 0.50 .':J199 12132 3889113 5396604 631. 36 3.35 0.53

I
21313 12133 388863 5396622 627.54 4.21 0.52
2131 1204 388816 5396640 634.133 2.49 0.54

:J202 1285 388769 5396658 633.59 2.57 o 0".~~
2133 12136 388722 5396676 630.43 3.20 13.55

I 204 1287 388675 5396694 630.20 3.10 0.53
205 1208 388628 5396712 630.09 3.06 0.58 :J206 12139 388581 5396730 623.17 4.65 0.60

I 287 1216 388534 5396748 617.6.5 5.64 0.65
2138 1211 388487 5396766 618.51 5,34 0.• 67 -289 1212 3884413 5396784 616.25 5.69 0.68
210 1213 388393 53968132 621. 76 4.55 B.69 --

I 211 1214 388346 5396820 633.19 2.15 0.69
212 1215 388299 5396838 641. 44 0.29 0.72 -
213 1216 388252 5396856 638.50 1. 09 0.73 --

I 214 1217 388205 5396874 631. 93 2.43 0.75
215 1218 388158 5396892 624.62 3.75 13.8B ..
216 1226 389398 5396191 640.77 2.03 0.44
217 1221 389351 5396209 639.52 l. 35 0.43 ---'

I 218 1222 389304 5396227 635.61 3.09 0.44 ..
219 1223 389257 5396245 636.39 2.78 0.42

---'

I ..
----"• ~



~-
411166t: ... ~"-
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226 1224 389210 5396263 640.15 1.92 13.44
221 1225 389163 5396281 637.64 2.25 0.42 ..
222 1226 389116 5396299 634.58 3.135 0.44
223 1227 389069 5396317 626.39 4.62 ~]. 42
224 1228 389022 5396335 623.62 5.05 13.41
225 1229 388975 5396353 623.69 4.94 0.43
226 12313 388928 5396371 620.97 5.37 13.42
227 1231 388881 5396389 611. 133 7.41 13.46
228 1232 388834 53964137 596.7£1 1a. 14 0.48
229 1233 388787 5396425 596.213 18.34 13.51
230 1234 3887413 5396443 594.76 113.46 0.55
231 1235 388693 5396461 605.91 8.29 8.613
232 1236 388646 5396479 612.99 6.83 13.75
233 1237 388633 5396497 612.74 6.79 0.72
234 1238 388553 5396515 6013.57 9.69 13.68
235 1239 3885136 5396533 583.93 12. 113 13.66
236 12413 388459 5396551 562.73 15.713 13.62
237 1241 388412 5396569 547.86 18.34 13.67
238 1242 388365 5396587 546.62 18.62 0.73
239 1243 388318 53966135 5.16 .. 13 18.613 13.76
240 1244 388271 5396623 565.50 15.07 0.75
241 1245 388224 5396641 593.913 9,79 13.83
242 1246 388177 5396659 6139.69 6.60 1. 132
243 1247 3881313 5396677 6135.93 7 -:.., 1. 10I • '- I

244 1248 388083 5396696 594.813 9.47 1. 13
245 1249 3880132 5396394 582.49 11.87 13.92

~
246 1251 3879713 5396499 539.15 19.78 13.913
247 1252 388017 5396482 554.40 17. 12 0.88
248 1253 3871364 5396465 557. 12 16.55 0.83
249 1255 388158 5396431 555.66 16.98 0.71
250 1256 3882135 5396414 559.30 16.45 0.813
251 1257 388252 5396397 555.61 17.08 0.73
252 1258 388299 5396380 549.86 17.95 13.72
253 1259 388346 5396363 549.134 17.98 13.813
254 1260 388393 5396356 53:~. 24 19.36 0.83
255 1262 388487 5396322 533.01 19.43 0.73

~
2561263 388534 53963135 569.33 13.71 13.76
257 1264 388581 5396288 602.513 8.34 13.73
258 1265 388628 5396271 620.95 5.31 0.71
259 1266 388675 5396254 633.15 3.013 0.65
260 1267 388722 5396237 638.60 2.135 0.62
261 1268 3891413 539491313 665.40 -1. 09 8.37
262 1269 389186 5394891 665.31 -1. 09 0.38
263 1270 389230 5394872 664.28 -€l.88 8.39
264 1271 389277 5394853 662.51 -(1.60 13.39
265 1272 389320 5394834 660.49 -13.138 0.39

~
266 1273 389366 5394815 6613.13 13.01 13.39
267 1274 389314 5394796 659.97 6.04 0.413
269 1275 389461 5394777 662.913 -0.52 0.39
269 1276 3895138 5394758 665.75 - 1. 16 13.4'3

'I'" 270 1277 389554 5394739 667.98 -1. 63 0.40
271 1278 389600 53947213 672. 11 -2.55 0.41

:I 272 1279 389647 5394700 676.13 ~ .. 13.42-.) • .,J.J

'1- 273 1280 389361 5394752 657.88 0.61 0.413
274 1281 3893413 5394716 654.23 1. 43 i3.41

iJ
275 1282 389572 5394495 663.37 -0.51 0.40

~
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I r
276 1283 389525 5394514 662.52 -0.41 0.41

:1 277 1284 389480 5394533 661. 25 -13.08 0.40 r278 1285 389435 5394552 659.88 0.24 H,413
279 1286 389392 5394571 656.99 1.3 0" (i. 41, .\.."

28G 1287 389347 5394590 655.43 I. 24 0.41 r1:1 281 1288 389302 5394609 650.04 " .,.-, 0.42'- • L·::J

282 1289 389282 5394566 644.31 ,-, '"\0 13.46.J • .Jv

283 1290389259 5394527 645.07 3.21 0.49

I 284 1291 389245 5394480 643.39 3.39 0.49 r235 1292 389226 5394432 644.94 2.95 13.51 ..
286 1293 389207 5394390 638.21 4 '~Q 0.54.... ~.

I
287 1295 389023 5394738 654.52 1. 02 0.49 r288 1296 388078 5394757 658.82 -0.02 0.47
289 1297 388933 5394776 661. 30 -0.32 0.46 -290 1298 388888 5394795 662.42 -0.60 0.46 rI 291 1299 388843 5394814 662.03 -0.59 0.44
292 1300 388798 53:34833 656.30 0.46 0.50 ..
293 1381 388754 5394852 650.59 1. 42 0.53

I
294 1302 388709 5394871 643.95 2.74 8.57 r295 1311 388273 5397721 653.11 -3.17 0.64
296 1312 388181 5397759 643.63 -1.37 8.66

..
297 1313 388135 5397777 639.48 -0.52 0.71 rI 298 1314 388690 5397795 636.96 -e.17 e.76
299 1315 388045 5397813 631.65 13.53 0.83 -30B 1316 387998 5397831 621.79 2.46 13.87
381 1317 387952 53:37849 613.81 4.35 0.98 -

I 302 1318 387986 5397867 602.68 6.38 3.98 -303 1319 388365 53:37240 656.43 -3.66 8.613

I
304 1320 388411 53:37222 654.52 -3.21 a.57 -
385 1321 388458 53972134 653.63 -2.84 13.55
386 1322 388534 5397186 653.98 -3.03 13.52 -
'l07 1323 388550 5397168 656.01 -3.38 6.50

II ?oa 1324 388596 5397150 660.74 -4.37 0.47
389 1325 388643 5397132 666.54 -5.51 0.44 ..
3113 1326 388689 5397114 671. 46 -6.48 0.43

I 3"11 1327 388735 53970% 673.28 -6.84 H.42 I
312 1328 388781 53971378 672.69 -6.60 0.40

,...
313 1329 388827 53971360 672.56 -6.53 0.38
314 1336 388873 53971342 669.-53 -6.05 0.39 ~

I 315 1331 388919 53971324 659.01 -3.70 0.41 I
316 1332 388966 5397006 652.63 -1. 82 0.41 ..

I
,..

I -
I ...

I ..
I ..

• ...



CSR QUE ROAD GRAVITY SURVEY FEB 1987

BASE VALUE BASE NUMBER METER CAL DATE
9813177.513 9551.9976 561 10187

GRAVITY REDUCTION

~ ".- -"

1;)~

LEAMAN GEOPHVSICS

CORR 80UG At10M
0.36· -1~.• 06
3,35 -15.£13
13.36 -15.15
tt.36 -15.17
0.37 -15.17
0.36 -15.11
e.38 -15.15
0.38 -15.06
,1.39 -15.10
'3.39 -15.06
(j.31 -15.08
tt.30 -15.139
0.29 -15.07
3.28 -15.13
0.29 -15.16
0.28 -15.51
e;28 -15.36
3.27 -15.22
8.29 -15.26
0.27 -15.23
0.29 -15.35
0.29 -15.34
8.36 -15.08
(1.28 -15.35
0.33 -15.83
0.29 -15.32
0.33 -15.19
0.30 -15.15
0.32 -15.29
0.30 -15.17
(1.32 -15.132
0.36 -14.80
0.33 -14.91
0.37 -14.78
0.33 -14.76
0.33 -14.78
0.33 -14.81
0.3& -1~1.25

0.31 -15.37
13.32 -15.19
B.30 -15.16
0.37 -15.00
e.35 -15.0S
0.34 -15.15
0.31 -15.26
0.31 -15.20
0.32 -15.21
0.36 -15.28

411168
;.I',~..;~ ... ,L-l;,·':;'•• ·l'i~\'~'NII'tllD!zmsm_,..m.T _

THEO GRAV
980321.49
980321. Bt1
980321. 52
980321.77
988:321. 55
980321.73
980321. 59
9813321. 69
980321. 62
980321.65
980321. 84
9813321.88
980321.92
980321.96
98,1322.00
980322.29
98tt322.24
980322.34
9813322.20
980322.08
980322.16
988322.12
980322.61
9sea22.33
980322 .. 57
980322. :-:7
980322.53
980322.41
980322.49
980322.45
980322.89
980322.65
980322.85
990322.69
988322.81
980322.73
980322.77
980323. (11
980322.97
980322.93
988323.04
988321.46
9813321. 43
988321.39
980321. 35
980321.28
980321.25
983321.20

DENSITY ELEV DATUM
2.67 0.00

SCALE
1.0093

OBS GRA'y'
98£1182. 8~5

980J76.27
980182.£15
980176.66
98Ci18i.24
980177.36
980180.49
980178.11
980179.72
980178.89
9813175.78
980175.36
980174.96
980174.31
980173.89
980172.49
980172. ~,7

980172.89
988172.7:3
980173.25
980172.77
980172.99
980176.22
9813172.81
98BI7~,. 61
980173.138
990174.83
981317:3.51
989173,91
988173.55
98(;178.31
980177 . 17
98017~:. 67
980177.95
980179.16
988178.56
9813179.01
980177.61
9:30177.67
98B177.96
980177.77
980183. 5~,

980184.14
980184.77
98l3185.23
980185. 2~1

980184.80
988184.10

HEIGHT
626.47

653. 7~~

634.32
655.33
638.37
651.48
642.66
647.21
664.32
666.72
669.07
672.38
674.51
681. 25
681. 40
679.52
6a(i.85
677.81
6813; 00
678.74
666.15
688.68
669.01
679.63
672;81
678.43
676.01
678.28
657.85
662.55
655.55
658.82
653.64
656.12
653.89
660. (19
658.97
658.15
659.94
623.01
619.48
615.83
612.87
612.69
614.74
617.49

66i. 69
630. 19

T7

EASTIHG NORTHING
339951.0 5395964.13
389748.8 5395572.0
38.9921.0 5395924.0
389758.6 5395618.0
389890.8 5395886.0
389770.0 5395668.0
389859.0 5395846.0
389784.0 5395716.0
389330.13 5395805.0
389804.13 5395762.13
389738.0 5395523.0
389730.0 5395474.0
389716.0 5395425.0
389787.8 5395375.13
38.9699.0 5395327.0
38.9634.0 5394973.0
389640.0 5395026.0
389681.0 5395280.0
389648.0 5395075.13
389674.0 5395230.0
339658.0 5395125.0
389669.0 5395175.0
389676.0 5394571.0
339631.0 5394923.0
389666.0 5394620.0
389635.0 5394872.0
389659.0 5394672.0
389640.0 5394822.0
389651.0 5394726.0
389645.0 5394776.0
389674.8 5394222.8
389684.0 5394522.0
389684.0 5394271.0
389690.13 5394472.0
389690.0 5394320.0
389692.0 5394421.0
389694.0 5394371.0
389622.0 5394081.0
389644.0 5394126.0
389660.0 5394174.13
389595.0 5394837.0
389993.0 53960134.0
390011.0 5396045.13
390035.0· 5396089.0
390058.0 5396134.0
390086.0 5396230.0
390112.0 5396271.0
390130.0 5396321.0

=

HUMBER
971313.131301
9700.8002
878\3.0003
8700.0fJ04
870a.efJ05
87fJfJ.0006
87ee.0e07
87fJCi. fJ<)08
B7013.0009
87e0.fJ01fl
87ee.0fJl1
87efJ.0012
8700.efJ13
8700.0014
87fJ0.0fJ15
87fJfJ.IHH6
8711fJ.0fJI7
B7fJ0.11111B
8700.El019
870fJ.002e
87EH3. ElEl21
B70~l.e022

8708.0823
8700.0,124
8700.0825
9700.0026
8780.131327
87fJfJ.01328
8.700.0629
87013.0030
9700.81331
8700.0832
871313.0033
8700.81334
87130.8035
8701Ul036
8700.8037
8700.0039
8700.0039
8700.131340
8700.0041
87130.13042
8700.0043
87013.0044
870B.8B45
8700.8046
8.7013.01347
8700.0048

-1

I
-I-.-..'-
-I'-I:
i-I,-
f-
';l·1,
j1
jl
il
i
i
f
il
jl
IJ
Jl.J

".
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-• HliMBER EASTING IWRTHHIG HEIGHT aBS G~:fi',l THEO GRAV CORR SOLIG ANOrl -8700.0649 389341.13 5395520.13 670.35 980174.32 980321.84 0.39 -15.27

37a8.ea5e 389360.0 5395567.0 665.[19 980175.40 980321.80 o ':o(j -15.19• OJ

I 8780.0851 389379.0 5395613.0 665.44 980175.37 980321.77 0.41 -15.09
8700.0052 389398.0 5395659.0 666.98 98(117"4.96 980321.7:3 0.42 -15.16 -
8780.8053 389417.0 5395705.£1 668.61 98.3174,55 980321.69 0.44 -15.18
8700.8054 389435.0 5395752.0 .-,...... C'7 986174.75 980321.66 0.43 -15.16

I
bl:. ( ..... I

8780.0055 389454.0 5395798.0 654.05 980175.37 9813321.62 0.41 -15.22 -87013.0056 :;39472. I) 5395844.0 662.96 98(\175.57 988321.58 8.38 -15.23
8700.eB57 389490.0 5395891.13 66&.46 980176.B3 9313321.54 0.37 -15.24

I 87ee.ee58 389545.0 53960313.13 652.23 980177 , 58 980321.43 B.37 -15.19
87aO.Oa59 389582.13 5396122.13 648.91 9813177.98 980321.36 13.41 -15.32 -
871313.8060 389125.8 5395876.13 648.49 980178.24 980321. :15 13.40 -15.36 --

I 87013.8061 389169.0 5395858.0 649.82 9t:0178".08 98f1321.57 0.39 -15.28
8700.8862 389214.a 5395840.0 647.62 980178.70 980321.58 e.37 -15.12 -
870e.0e63 389259.0 5395822.0 650.12 980173.24 980321. 60 0.38 -15.10
87013.0864 389303.0 5395884.e 652.17 9f:017?81 980321. 61 -O. :::8 -15.14 ,

'. I

. 8700.0065 389347. ~3 53957B7.8 61:"7 .~':' 98017"6.75 980321. 63 0.40 -15.20..II • il.. <- -87130.01366 389480.13 5395734.0 67f1.79 980174.12 980321.67 0.43 -15.18
870e.01l67 389391. 0 5395769.0 662.66 988175.72 980321. 64 0.42 -15.15 II 8700.13068 389525.0 5395716.0 671. 30 9S0174.€18 980321.69 13.41 -15.15
8700.0069 389314.0 5395585.0 663.28 9813175.78 980321. 79 ,:., 39 -15.15

...
87e8.0078 389268.13 5395605.£1 667.08 980175.£16 980321.77 8.39 -15.11 rI 8700.ee71 389222.0 5395624.0 666.32 980175.15 980321.76 0.39 -15.15
8700.01372 389175.0 5395643.0 665.113 980175.39 9813321. 75 (3 ':Jr- -15.15 "-.,,~

87138.01373 389129.0 5395661.0 663.83 980175.59 980321.73 13.38 -15.18
8708.0074 389083.0 5395680.0 659.81 930176.27 9813321. 71 13.37 -15.29 -

I 8700.0075 3895713.0 5395699.0 669.61 9813174.45 980321.70 0.41 -15.13 -870a.e076 389614.0 53956S1.tt 666.78 980175.07 988321.71 0.41 -15.138
870e.8877 389588.0 5395937.0 654.99 980177.12 980321. 51 0.28 -15.27 -

I 878e.0078 389643.0 5395885.0 661. 21 980175.88 98E132 1. 55 13.38 -15.24
8700.0079 389553.0 5395919.0 657.41 980176.66 980:;21.52 0.37 -15.18 "-

87BB.Oe80 389464.0 5395955.0 656.54 980176.73 9813321. 49 0.35 -15.27

I
8700.8881 389419.B 5395972.0 655.72 980176.71 980321.48 13.36 -15.42 !
87013.0882 389374.0 5395990.0 654.99 980176.82 930321.46 0.36 -15.44 ...
8708.0083 389598.13 5395982. (1 659.88 980176.11 980321.54 0.37 -15.26
8708.01384 389626.E1 5396182.0 652.04 98ti 177 .4::1 93;3321.38 6.44 -15.23 II 87130.13085 339536.8 5396139.0 644.83 980178.84 980321.34 t!.4'3 -15.26
87ee.8e86 389489.0 5395156.0 640.06 9813179.72 9813321.33 0.40 -15.31 -
8700.0087 389442.0 5396172.0 640.23 980179.51 980321.32 fl.39 -15.48 rI
8700.ee88 389527.E1 :,395983.8 653.74 980177.37 980321. 47 0.37 -15.14
S700.0aB9 3896eO.B 5396169.8 550.37 980177.68 980}21.32 O,42 -15.29
8700.ee9a 389563.0 5396076.0 648.65 980178.17 980321.413 0.40 -15.24
8700.8091 389330.13 5396007.0 652.06 988177.44 980321.45 0.38 -15.37 r

I 87130.01392 :::89079.13 5394873.t1 563.62 980175.92 9813:;22.36 0.3t! -14.60
87813 .01393 3891397.13 5394919.0 664.49 980176.68 9813322.32 0.38 -14.56
8700.0094 389116.0 5394966.0 664. 12 9813176.62 980322.29 0.38 -14.65 -

I 8700.0€!95 389135.0 5395012.€i 664.138 980176.65 980322.25 0.38 -14.59
8708.0096 3891390.0 5395')30. E1 661. 75 9813176. :;8 9813322.23 tl.31 -14.87 -
8780.81397 389044.0 5395049.8 659.70 980177.27 98B322.22 (I. :~8 -14.81
8700.!J098 388998.0 5395067.0 658.e? 980177.66 980a22.20 -

I
~j. 37 -14.73 I

87013.0099 388952.0 5395£185. 0 657. ~-:I 980177.69 9813322.19 1).34 I
-14.85 I-

87013.8180 388907.0 5395105.0 658.134 980177.49 980322.17 0.40 -14.84
87E10.0101 389153.0 5395058.0 66:?.40 980176.67 980322.21 l1.38 -14.67 LI 871313.8102 399172.13 5395104.13 662.83 980176.64 980322.18 0.36 -14.79

I
r...

• r
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NUrlBER EASTiIiG NORTHHIG HEIGHT 08S GRA'·! THEO GRAV CORR BOUG ANOM
8700.0103 389191. 0 5395150.8 663.51 9~:tt176.38 986322.14 0.35 -14.90
8700.0104 389210.0 5395197.0 663.56 9:30176.21 980322.10 3.36 -15.01
870(1.01(j5 389165.0 5395216.e 661.96 980176.44 983322.08 0.36 -15.08
8700.8106 389229.0 .. 5Z95243.0 661.2:3 9:313176.61 980322.06 0.37 -15.'32
870e.0107 389120.(i 53'5234.0 657.40 9:::(1177,42 980322.07 0.36 -14.98• 980322.038700.0108 389248.0 5395289.0 658.5~S 9:3(H77.13 H.39 -14.97
8700.0109 389074".0 539~,252. & 654.97 980177.88 980322. €15 0.39 -15.03
8700.0110 389267.8 5395335.0 658.97 980176.98 980321.99 0.38 -15.02
8700.0111 389030.0 5395270.13 65 i. ~~4 9:3(1178.59 980322.04 e ojO -15.01.~v

8700.0112 339285.13 5395382. f1 665.72 980175.55 98e321.95 I}. :37 -15.08
8700.0113 388986.0 5395288.0 6-53.97 98t1177.85 980322.02 e.38 -15.15
8700.0114 389333.0 5395363.0 669.26 980174.76 988321.97 8.37 -15.19
8708.0115 389379.0 5395344.0 672.54 980174.13 980321.98 0.38 -15.19
8700.0116 389239.0 5395400.e 661. 20 9813176.60 980321.94 0.36 -14.92
B7eiL 0117 389194.0 5395419.0 659.8(1 9813176.73 988321.92 (1.35 -15.06
8700. fH 18 389148.0 5395437.0 661.91 980176.16 980321. 9i 13.34 -15.21
870B.0119 389102.0 5395455.£1 663.133 980175.89 980321. 89 €L 35 -15.24
8700.0120 3890B8.8 5395493.0 658.813 930176.68 980321.86 0.36 -15.23
8780.0121 389056.0 5395474.13 661. 97 988176.131 980321. 88 13.37 -15.29
8780.0122 389226.0 5394974.0 669.59 988175.43 9813322.28 9.38 -14.76
8700.0123 389181.13 5394993.0 666.85 980176.135 9813322.26 8.38 -14.67
8700.0124 389243.0 5394752.13 658.88 980177.80 980322.46 0.40 -14.66
8700.0125 389197.13 5394772.0 659.25 980177.75 980322.44 0.40 -14.62
8700.0126 389152.0 5394790.0 659.59 988177.68 980322.43 0.41 -14.613
8700.0127 3891135.0 53948113.13 660.29 9813 177.50 980322.41 0.413 -14.63
8700.0128 3891360.0 5394827.0 661. 03 980177.31 980322.40 0.39 -14.67
87B0.B129 389014.8 5394846.0 662.46 980176.97 980322.38 0.39 -14.72
8700.0130 388968.0 5394866.0 665.60 9813176.24 9813322.36 13.413 -14.88
8700.0131 388923.13 5394885.0 667.43 988176.01 980322.35 8.41 -14.65
8700.0132 389289.B 5:<94733. B 658. 16 9813177.97 980322.48 8.42 -14.62
87130.0133 389380.0 5394697. (1 661. 31 9813177.33 980322.51 13.41 -14.69
871313.0134 389610.0 5394602.13 673.96 980174.15 980322.59 8.41 -15.46
8700.0135 389426.13 5394678.0 6f.5.23 930176.49 980322.52 e.41 -14.77
87013.13136 389564.e 5394621.13 67:3.35 98(1174.62 980322.57 0.40 -15 •. 113
87f1B.0137 389472.0 ~1394659. (1 667.B1 9813175.95 980322.54 8. :~9 -14.84
8700.0138 389518.0 539464'3.0 671. 13 980175.24 980322.55 13.41 -14.89
87013.aI39 389347.0 5394487.0 647.38 9813130.28 980322.67 0.46 -14.60
87130.014fl 389392.13 5394466.13 653.48 98fl!79.08 980322.69 0.45 -14.62
87fl0.0141 389438.0 5394446.0 655.28 98B17:3.58 988322.71 0.44 -14.80
871313.13142 389229.0 5394331.0 ~:,,;·:j.16 980184.09 9130322.80 0.56 -14.59
8780.0143 389275.0 5394310.0 (, '~:i-l. 90 980183.59 9813322.82 0.50 -14.63
8700.0144 389364.13 5394275.0 C'·, ~~. 42 980179.97 988322.85 fl.46 -14.67
8700.fl145 389410.0 5394256.0 654.29 980179.32 980322.86 B.44 -14.41
8700.0146 389457.0 5394237.0 654.40 983178.79 98~3322.88 B.43 -14.93
871313.0147 389297.0 5394fl89.0 647.80 9813180.41 980323. '30 0.45 -14.72
8700.0148 389484.0 5394016~ 13 655.99 980178.86 980:323.06 13.41 -14.75
8708.0149 389344.13 5394(172.0 650.19 98018'3.29 980323.81 6.44 -14.39
87BI3.8150 389437.13 5394034.0 654.£12 98f1179.42 98(1323.134 ~}. 41 -14.57
8700.B151 389:{9B. (1 5394053. ,1 6'52.48 930179.78 930323.03 0.42 -14.48
8700.0152 389407.0 5395548.0 6f.5.62 983175. :-:5 980321.82 8.39 -15.15
870'3.13153 38945:3.0 539~1529. 0 670.80 980174.32 980321.84 (1,38 -15.19
8700.0154 389499.0 5395511, e 676.87 980173.13 980321.85 13.38 -15.20
8700.0155 389545.0 5395492.0 676.11 980173.33 9813321.87 ,1.37 -15.12
8700.0156 389591. 0 5395473.0 674.55 988173.76 9813321.88 0.37 -15.07

~J
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I HUMBER EASTIl~G HOF:TH IfjG HEIGHT OBS GRA'·,' THEO GRFtV CORR BOUG AHOM L-

8700.0157 389637.0 5395454.0 672. 19 980174.23 980321.90 0.38 -1 :",,07 -----'

I
B700.0158 389953.0 5396407.0 6113.28 980185.35 980321.13 0.44 -15.30
8700.13159 3899136.0 5396424.0 6139.97 98l3185.36 93(.321. 12 0.47 -15.31 L-

870e.016B 389859.0 5396441. (1 608.43 98~3185. 6~j 980321. II 0.4:3 -15.34
8700.0161 389765.0 5396051.0 636.81 98618(1,53 980321. 42 3.42 -15.21 -----'

I 8700.8162 389811.0 :1:396033.0 629.68 981:1181. 93 988321. 43 0.43 -15.21
8708.0163 389789.0 5396255.0 622.91 980183.05 983321.25 8.46 -15.22 :J3700.0164 389857.9 5396016.13 620.813 980183.71 9313321. 45 0.43 -15.213

I 8700.6165 389835.0 5396237. f1 620.32 980183.67 988321.27 0.45 -15.14
8700.6166 389882.0 5396220.8 619.12 9<:0183.95 980321.28 8.43 -15.12 :J8700.0167 389928. (1 5396202.0 622.17 980133.59 980321.3& 0.44 -14.89

I
871313.13168 388132.0 5395436.0 639.14 980176.77 980321.89 0.49 -13.91
87013.13169 389042.0 5394 785. ~3 656.99 980178.05 980322.43 0.45 -14.71 ~

870lLfl178 389023.0 539473B. 0 654.52 98(1178.45 9813322.47 2.49 -14.79
8700.0171 389B03.0 5394692.13 655.24 9:30i 78.33 98B322.51 0.55 -14.74 .........J

I 870B.BI72 388984.0 :1394648.0 659.91 980177.16 98B322.54 0.56 -15.B2
37Ba.B173 388965.B 5394603.0 667.28 980175.92 980322.58 a.57 -14.84 :J37B0.0174 388947.0 5394556.13 668.42 98(1175.31 980322.61 0.59 -15.24

- 870B.9175 388927.0 53945HL0 667.24 9BB175.55 9813322.65 B.61 -15.14
87BIl 0176 388908.B 5394464.0 67L23 9813174.73 980322.69 0.60 -15.32 :J870e.0177 388889.13 5394415.0 671. 53 980174.54 980n2.73 0.66 -15.43
87aB.e178 388871.0 5394368.8 667.04 980175.46 988322.77 0.74 -15.36

I 8700.0179 388852.0 5394321. 0 661. 55 980176.63 9SB322.80 0.79 -15.25 ~

S7BO.BI80 388834.0 5394272.e 653.06 980178.36 98B322.84 0.81 -15.22
8700.B181 388878.0 5394254.0 640.80 980181.03 980322.86 B.73 -15.05 ..........

I 3700.B182 388926.0 5394235.e 626.48 980184.26 98B322.87 B.70 -14.68
8700.0183 388972.0 5394217.0 619.65 980185.74 980322.89 0.64 -14.63 ...
87B0.B184 389018.0 5394198.13 625.78 980184.68 980322.9B 0.60 -14.54 -

I
87BO.0185 3891364.B 5394180.0 631.2:3 980183.62 980322.92 0.54 -14.59
3780.0186 389111. 0 5394163.0 634.67 98B183.02 980322.93 8.50 -14.57 "-

870B.BIB7 389158.0 5394144. '3 635.81- 980182.98 930322.95 8.49 -14.50
870e.0188 3892133.0 5394126.8 639.82 980182.12 930322.96 8.46 -14.53 ---'

I 8700.0189 389250.0 53941ft8.8 644.37 988181.19 98B322.98 13.47 -14.47
87130.0190 388953.0 5394444.8 672.34 980174.52 980322.7(1 0.62 -15 .. 31 :J8700.0191 388999. '3 5394426.0 668.80 980175.18 93£1322.72 13.64 -15.35

I
87BB.BI92 389045.0 5394487.0 660.77 980176.99 nB322.74 13.64 -15.14
870e.0193 38ge91.B 5394388.0 65(1.86 98(1179. Ol' 980322.75 0.62 -15. Ia --8700.0194 389137.e 5394:369.0 637.21 980181. 90 980322.77 0.59 -14.94 -8708. iH95 389183.B 5394351. B 629.99 98~3183.54 98B322.78 6.58 -14.75

I 870il. 0196 388529.0 5394850.0 653.96 983177.26 980322.37 13.64 -15.84 "'-
87B0.0197 388574.0 5394830.0 648.fH 9813179.00 988322.39 0.61 -15.31
8700.0198 388619.B 5394810.0 643.46 980180.18 98B322.41 0.6B -15.05 -

I 8790.0199 388664.0 5394790.0 642.78 980180.46 980322.42 0.58 -14.95
8700.820B 388710.0 5394770.0 643.53 98(1180. 5~3 98B322.44 0.57 -14.79 -
870e.B2Bl 388755.0 53'34750.0 E,46.59 98BI79.93 980322.46 (1. ':1) -14.79 -

I
87B13.02e2 388802.13 5394729.0 649.31 980179.44 988322.47 0.47 -14.85
878B.lJ2B3 388848.0 5394708.0 651.50 980179.14 988322.49 0.54 -14.67 ~

8700.02B4 388893.0 5394688.B 655.35 980178.28 98e322.51 0,53 -14.79
8780.0285 338940.0 5394668.0 659.58 98(1177.26 988322.52 8.56 -14.97 --

I 87BO.Cl206 388876.0 53949B5. t1 663,.25 980176.53 980322.33 0.43 -14.91
8700.0207 338331.0 5394924.0 660.89 980176.98 980322.32

0<

0.42 -14.92
87BO.0208 388784.13 5394945.0 659.84 980177.21 980322.3(1 0.43 -14.87 -

I
8700.0209 388740. i) 5394964.13 657.56 980177.56 980322.23 0.45 -14.93
8700.B21B 388692. e 5394984.0 653.B8 980178.42 98B322.27 13.49 -14.9B -

I -
----• -
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NU~lBER EASTHIG NORTHHIG HEIGHT oes GRfW THEO GRfll/ CORR BOUG AHOM

~
8700.0211 388646.0 5395003.0 645.70 980179.78 98\3322.25 6.49 -14.97
8760.13212 388613(\.6 5395023.0 635.42 98(1182.B2 980322.23 0.51 -14.71
8700.\\213 388555.0 5395843.0 631. 29 980182.813 980322.22 0.50 -14.74
B70il. \\214 383:,08. e 5395063.a 63(1,51 9G:0182.84 9813322.213 0.49 -14.85
8700.0215 388463.0 539:,083. (r 628.02 9813183.27 9813322.18 6.54 -14.84
8780.0216 388408.0 53351133.8 624.67 9t:0 i 83.75 980322.17 0.58 -14.97

~
8700.0217 383363.}!, 5395123.£1 617.57 980185.07 9813322.15 0.61 -14.99
87013.0218 388318.0 5395143.0 6fJ5.1B 980187.30 980322.13 e.. 61 -15.£10
87£10. £1219 383267.0 5395163.0 585.57 98t1191. 81 9813322.12 0.68 -15.24
8700.0228 338222.0 5395183. (j 584.04 9813191.17 988322.10 0.70 -15.35
8766.0221 .388177.6 5395203.0 .'597.67 980188.22 980322.08 0.67 -15.63

~
8700.13222 388132.0 5395223.0 608.8B 988185.74 980322.87 13.68 -15.90
8700.8223 388887.6 5395243.0 621. II 983183.87 980322.05 0.73 -16.08
8700.0224 31313042.0 5395263.0 629.18 9801 f: 1. 22 9130322.83 0.72 -16.33
8700.0225 337997. (i 5395283.0 638.2:{ 980181. 06 980322.62 6.61 -16.38
87013.0226 387952.13 5395303.13 628.60 983181. 27 980322.813 0.67 -16.41

~
8700.0227 3881362.13 5395123.0 653.86 9813178.25 980322.16 13.40 -14.89
8788.0228 388815.8 5395142.0 643.81 9813180.24 980322.14 0.43 -14.84
8700.0229 388768.0 5395162.8 637. ee 9813181.63 980322.12 8.44 -14.76
871313.02313 388722.0 5395181. 0 640.84 9801813. 76 980322.11 0.46 -14.83
87813.8231 388676.B 5395199.8 639.69 98018e.95 930322.09 O,47 -14.84
8780.8232 388638.0 5395208.0 633.85 980182.08 9813322.03 8.47 -14.85
8700.8233 388584.0 5395239.8 622.86 9813184.25 980322.06 0.43 -14.81
8780.0234 388537.0 5:395258. e 618.72 980185.14 980322.04 0.57 -14.63
8708.0235 388492.0 5395276.8 617.79 980185.21 988322.83 a.57 -14.73
87013.0236 388447.0 53'j5296. a 6139.81 98\\186.68 9813322.131 8.58 -14.88
8788.0237 388402.0 5395316.0 611.17 988186.138 9813322.813 0.59 -15.11

~.
8780.0238 388357.8 5395336.8 622.28 9813183.46 98032L 98 8.613 -15.51
8708.0239 388312.8 5395356.13 634.39 980180.B0 980321. 96 8.59 -15.79
87013.0240 388267.0 5395376.0 649.84 9813176.94 980321.94 0.61 -16.57
3700.3241 389272.13 5394955.e 674,72 980174.22 988322.30 0.38 -14.98
8700.13242 389319.0 5394936.0 673.87 983174.30 9813322.31 0.42 -15.84
8730.0243 389366.0 5394917.0 665.12 9813176.31 980322.33 (1,39 -14.80
87013.0244 389412.0 53941398.0 663.62 9813176.64 980322.34 3.38 -14.79
-871313.8245 389258.0 5395178.13 667.34 989175.39 988322.12 ~). 36 -15.10
8700.0246 389304.0 ~5:395161. 0 671. 38 980174.51 980322.13 0.37 -15.19
871313.13247 38935(1. (1 5395142.0 674.64 9813173.72 '380322.15 13.37 -15.36

t
8708.0248 389396.0 5:395123. {3 677.62 980173. 11 980322.16 8.36 -15.41
871313.(1249 389442.3 53951134.13 678.90 93&i72,91 980322.18 13.37 -15.36
8700.0250 389489.8 5395086.0 679.45 983172.89 98(1322.19 0.35 -15.30

t 8780.13251 389535.8 5:395066.0 6813.09 988172,74 980322.21 13.37 -15.33
87813.8252 389426.8 5395324.0 675.66 gee In. :.3 98(1322.1313 £1 '",J"', -15. 13• ".J.
87£10.13253 389518.13 5395287~O 682.26 980172. 13 988322.133 &.37 -15.33
8700.0254 389564.0 :1395267. (1 683.89 9813171.68 980322.05 3.39 -15.46

I- 87138.0255 389610.13 5395248.0 685.56 988171.56 9813322.1:16 (1.38 -15.28
8780.0256 389656.& 5395229.0 6813.81 980172.63 988322.08 8.37 -15.17

I 8700.8257 389672.13 53960:36.13 649.94 980177.77 980321. 39 0.46 -15.31:l 87013.0258 389719.0 5396068.8 640.84 9813179.65 980321.40 0.48 -15.22II- 871313.8259 389538.0 5396558.0 637.62 980178.62 980321. 81 t1.61 -16.36
8700;02613 389576.13 5:396543.13 6:34.57 98\:1\79.34 9813321.82' 0.6.5 -16.21

I 870\\.8261 389623.8 5396525.0 630.60 9801813.28 980321.03 0.64 -16.08

t 871313.0262 389670.0 '5396503.0 624.89 9813181.74 98€1321.0S 8.62 -15.77
8708.0263 389718. t1 5396492.& 614.52 9813184.131 980321. e6 13.62 -1:,.56
8700.8264 389765.0 5396475.8 606.85 9881.95.69 980321. 88 13.58 -15.44

I~
871ila.0265 389813.0 53%458.0 6_36.8(1 980185.74 980321. 09 13.53 -15.47

-
I J

;J
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GRAVITY REDUCTION rII LEAMAH GEOPHYSICS ..

CSR QUE ROAD GRAVITY SURVEY FEB 1987 ADDENDUM

II BASE VALUE BASE NUrlBER METER (:AL [lATE SCALE DENSITY ELEV DATUrt I-, 980177.50 8551. 9976 561 10137 1.0093 2.67 0.00

I, ,-
flUMBER EASTWG NORTHING HEIGHT aBS GRAV THEO GRAV CORR BljUG ANON ,
3700.0266 3891331. 0 5394625.@ 656.81 988177.92 988322.56 0.55 -14.89 -
8780.0267 389076.0 5394607.0 658. 16 980177.71 988322.57 0.52 -14.88

I: 87M. 826B 389121. 0 5394586.0 657.41 988177.84 988322.59 13.58 -14.94 I
8788.8269 389167.8 5394565.0 654.64 980178.50 988322.61 0.51 -14.83 -8708.8279 389212.8 5394546.8 648.83 980179.83 980322.63 0.51 -14.66

II 8790.9271 389259.0 5394527.0 645.62 980180.75 980322.64 (1.48 -14.54 -
B700.0272 389305. e 5394506.0 640.99 980181. 59 980322.66 0.49 -14.50 I
8700.0273 338484.8 5394878.0 656.93 980176.29 980322.36 0.82 -16.83 -I 8700.0274 388439.0 5394890.0 652.03 9813177.15 980322.34 13.70 -16.24 r-Ii 87013.0275 388394.13 5394910.0 644.49 980178.74 980322.32 0.79 -16.02
8780.0276 388349.0 5394930.0 636. f)8 980180.31 980322.31 0.83 -16.05

_.
"I 8700.0277 388384.0 5394950.0 630.39 980181. 54 980322.29 0.82 -15.93

II! 8709.6278 388259.8 5394976.8 618.46 980184.14 980322.27 0.76 -15.72
8708.0279 388214.0 5394990.0 604.12 980187.27 988322.26 0.67 -15.48

,-I 8708.0280 388169.0 53950Hl.8 587.95 980190.22 930322.24 0.67 -15.70

Ii 870ll.0281 388124.0 5395030.0 588.23 9Se191.93 980322.22 13.72 -15.44 I8780.0282 388879.0 5395050.0 571.14 980193.71 988322.21 0.77 -15.38
87013.0283 388034.6 53951370.0 575.ll0 980192.44 980322.19 13.66 -15.99 -

II!
8700.0284 387989.0 5395090.0 588.51 . 980189.75 980322.17 9.62 -16.04

I8700.0285 387944.0 5395110.0 597.21 98£1/ 87.46 980322.16 0.61 -16.61
8700.8286 387899.13 5395130.13 591.87 986188.47 9813322.14 0.59 -16.66 -I
8700.0287 38~34.0 5394716.0 654.40 980178.37 98B322.50 0.41 -14.49

I 8700.6288 389458.0 5394880.0 664.79 980176.40 980322.36 0.39 -14.81 r-
8708.0289 389534.0 5:'94862.0 666.68 980176.04 988322.37 0.41 -14.81

,_.
8700.0290 388941. i.l 5395308. ;3 66i. 54 980176.35 980322.01 0.42 -15.11

I
871313.0291 388896.0 5395327.0 660.32 9813176.47 9813321.99 0.43 -15.11 I'8703.0292 388851.13 5395347.0 655.57 930177.50 980321.97 13.42 -15.1ll
8700.ll293 388962.0 5395513.0 655.66 9813177.35 980321.84 8.37 -15.15 -.8700.0294 388914.0 5395533.0 652.09 980178.14 980321.83 0.38 -15.94 rI 87130.0295 388868.0 5395552.0 647.97 980179. ;;10 983321. 81 0.37 -14.98
8700.ll296 388823.0 5395572,0 644.93 980179.58 9813321.79 0.34 -15.02 -8708.13297 388777.13 5395591.ll 645.42 981318ll.14 983321. 78 8.33 -14~35

Ii 87013.13298 338732.6 5395616.0 643.63 988179.68 980321.76 8.34 -15.14 I'8780.0299 389472.0 5395306.0 678.69 98ll172.93 980322.02 0.37 -15.22
871313.133013 389838.8 5395699.0 655.70 980177.89 980321.69

..
13.39 -15.24

8700.ll381 388992.0 5395718.13 658.93 988176.33 980321.68 0.40 ~15.34 rI, 87ll0.8362 389ll88.8 5395895.0 643.57 980179.20 980321.54 0.41 -15.34
8780.(j303 389398.8 5396191.0 640.77 91313179.42 986321. 38 0.43 -15.41 i.
87138. 83114 339744.0 5396275.0 625.48 980182.48 980321. 24 8.48 -15.25

I 8788.03135 389698.0 5396295.8 62B.34 980181.77 980321.22 8.51 -15.35 r-
J

8700.8386 389653.0 5396314.13 626.51 980182.138 980321. 20 13.49 -15.40 -87013.0387 3896138 ... 5396334.8 6313.29 980181.15 980321.19 13.49 -15.57

I
8713l3.13308 389563.13 5396353.8 627.45 980181. 86 9813321.17 0.48 -15.41 :-
878ll.8309 389517.0 5396372.0 621. 45 9813183.19 98ll321.16 ll.49 -15.23
87fH3. 031 e 389472. (I 5396391. 13 617.37 9813183.94 9813321.14 6.49 -15.27

_.
87ee. e311 389303.0 5395428.0 669.97 9813174.61 980321. 92 0.36 -15.16

I 8700.0312 389322.0 5395474.8 671.95 980174.38 980321.88 0.28 -15.04 I

87130.13313 389618.ll 5396215.13 650.27 980177.62 980321.28 0.48 -15.28 -87Bll.8314 339636.0 5396261.0 638.35 9813179.76 980321. 25 8.49 -15.43

I
87130.13315 389671.0 5396360.0 617.47 980183.95 988321.17 ll.52 -15.24 -I

8700.8316 389689. II 5396404.0 685.27 980186.33 9813321.13 ll.54 -15.20 -87138.13317 3897ll7.13 539645a.0 687.89 9813185.73 980321.113 13.56 -15.24

I
,-
!-
-~• ::;~fi~
-~



4 --' 411:1.74Ib;)
LEAMAN GEOPHYSICS GRAVITY REDUCT IOli QuGR£D\
CSR QUE ROAD 'GRAVITY SURVEY JAH lS88

BASE VALUE BASE NU~lBER t1ETER CAL ['ATE SCALE DENSITY ELEI' DATUM
980177.50 8551. 9976 556 10188 1. 0139 2.67 0.00

•NUMBER EASTHIG NORTHING HEIGHT OBS GRAV THEO GRAI' CORR BOUG ANOM
BBOO.e40(1 389323.0 5395474.0 671.89 980174.84 980321.88 0..28 -14.59
8800.0401 389120.0 5395584.0 665.78 980175.43 980321.79 0.29 -15.11
880e.0402 389028.0 5395626.0 657.82 980176.94 980321. 75 0.28 -15.14
8800.04133 388949.0 5395671.0 657.29 980176.89 980321.72 0.28 -15.25
88130.04134 388854.0 5395721.0 653.45 980177.65 980321. 67 0.2S -15.21
8800.0405 388765.9 5395768.0 649.57 980178.19 980321. 63 0.29 -15.38
8888.8406 388741.8 5395865.8 652.96 980177.36 980321.56 0.31 -15.45
8800.0407 388674.0 5395925.0 654.96 980176.21 980321. 51 t\.33 -16.13
88130.0408 388581. 0 5395932,e 660.96 980174.34 980321.50 0.36 -1'6.79
8800.0409 3884813.0 5395932.0 660.41 980174.32 980321.50 0.40 -16.B8
8B00.0410 388369.0 5395938.0 655.27 980175.35 980321. 49 0.45 -16.80
8800.0411 388280.0 5395911.0 650.65 980176.36 980321. 51 0.38 -16.79
8880.0412 388192.0 5395854.0 645.09 980177.49 988321. 56 0.35 -16.83
8808.8413 388118.0 5395796. e 641. 13 980178.05 980321. 60 0.36 -17.09
8880.0414 3881324.0 5395749.0 64e.17 980178.16 980321.64 0.37 -17.19
8808.8415 387942.8 5395699.8 642.03 980177.59 980321.68 o ......~ -17.41.~.
8800.8416 387846.0 5395671.0 647.95 980176.09 980321. 70 0.48 -17.76
8808.0417 387764.0 5395715.0 654.913 980174.31 980321.66 0.46 -18.138
88013.8418 387667.13 5395731.0 653.14 980174.48 980321. 65 0.45 -18.25
8800.0419 387571.0 5395724.9 650.51 930174.81 980321. 66 8.44 -18.45
8888.8420 387460.0 5395784.0 650.23 980174.96 980321. 67 0.38 -18.43
8808.0421 387357.0 5395709.0 650.28 980174.81 980321. 66 0.35 -18.59
8800.0422 381:265.0 5395744.0 647.21 980175.44 980321.63 0.36 -18.53
8808.8423 387190.8 5395798.8 645.14 988176.08 988321. 59 0.37 -18.24
8888.13424 387102.0 5395854.0 643.84 980176.54 980321. 54 0.36 -18.88
8800.0425 387083.0 5395882.0 643.01 980176.25 988321, 52 0.36 -18.43
88013.8426 386907.0 5395889.£1 643. 11 980176.06 988321. 51 0.38 -18.57
8880.0427 386813JJ 5395893.0 645.05 980175.61 980321. 51 0.39 -18.62
8888.0428 386710.0 5395893.0 642.91 980175.93 988321. 51 0.41 -18.71
-88813.0429 386607.0 5395912.0 643.00 980175.80 980:321. 49 0.41 -18.81
8808.0438 386535.0 5395935.0 643.86 980175.58 980321.47 0.42 -18.82
8800.8431 386526.0 5396064.0 636.59 988177.01 980321.37 0.43 -18.71
8880.8432 386525.0 5396165.0 634.27 980177.64 980321.29 13.44 -18.44
8800.0433 386533.0 5396263.0 635.98 980177.43 980321.21 0.44 -18.24
8880.8434 386542.0 5396355.0 640.25 980176.86 980321. 13 8.45 -17.88
8830.0435 386542.3 5396468.0 644.70 980176.28 980321.04 0.46 -17.49
8808.8436 386536.0 5396563.0 645.57 9813175.99 9803213.96 0.48 -17.51
88l:i0.8437 386532.0 5396668.0 640.55 98\3176.99 980328.88 9.58 -17.39
8880.0438 386527.0 5396765.8 638.35 980177.43 98,8320.80 0.52 -17.29

~
8880.0439 389575.0 5394003.8 659. 16 980177.84. 988323.07 0.30 -15.27
8888.8440 388973.\3 5393634.0 643.32 980181. 61 988323.36 0.35 -14.86
8880.0441 388898.8 5393629.0 630'.81 98\3184.19 988323.36 0.44 -14.65
B8138.8442 389042.0 5393640.8 638.45 980182.48 980323.35 0.46 -14.83
8800.0443 389086.0 5393641.8 635.48 980183.42 980323.35 0.45 -14.48

~
BB00.0444 388963.0 5393509.0 648.47 988181.14 980323.46 8.45 . -14.32
8888.13445 389029.0 5393588.0 642.29 980182.28 983323.46 0.46 -14.39
8888.0446 388951.8 5393690.0 628.61 980184.57 980323.31 0.45 -14.65
8880.0447 388984.0 5393749.8 614.28 980187.19 980323.26 0.46 -14.78

-]I.





Jj 16'i
HUMBER
6880.0505
8808.0586
8800.0587
6888.8508
8800.13509

IIr 6800.0510
J.-

iJ
6800.13511
6800.0512

IJr 8800.0513
J.- 8800.B514

-1 8800.BS15

~
J 8800.0516

8800.0517
8800.0518
8808,0519

jj
8808.0520
8808.8521
8800.0522
6800.0523

jj 8880.0524
8808.0525

. 68011. 11526

j ·8888.0527
8800.0529
8800.f.l53fl
881313.8531

. 8800.0532
8800.0533

88118.0535
8800.13536
88013.8537

jj 8800.8538
88138.8539
8800.8540

1
8811fl.8541
8880.8542--J1 8880.8543

i.

8800.13544
88flll.8545
8888.8546
8888.8547

, 88138.8548
, 8888.8549

jJ 8811fl.0550

I
8800.0551
88138.8552

--, 8800.8553

I I 8880.8554
i" 8800.0555

iJ
8808.0556

I
8880.8557

I 8888.8558
~ 8808.8559

I ..

~
IJ

ERST! HG
387073.0
387000.0
386954.0
3869f.l8.0
386864,0
386818.0
386772.0
386726.13
3866>313.13
386634.13
386588.0
386542.0
386496.0
386450.0
386404.0
386358,0
386318.0
386374.0
3864213.0
386466.0
386510.0
386556.0
3866fl2.8
386694.0
386742.0
386788.8
386834.0
386888.8
386926.0
386972.8
387098.0
387136.0
387181.8
387227.8
387262.8
3873137.0
387353.0
387398.0
387444.13
387489.0
387534.13
387579.0
387624.0
387669.8
387711.8
387757.0
387882.0
387848.0
387894.8
3879413. (j
38799l3.0
388037.0
388883.8
38813~3.0

HORTHIHG
5394346.0
5394434.0
5394455.0
5394476.0
5394497.0
5394518.0
5394539.13
5394560.0
5394581. 0
5394602.0
5394623.0
5394644. tl
5394665,0
5394686.0
5394707.0
5394728.0
5394520. ;)
53945013.0
5394479.0
5394458.0
5394437.0
5394416.13
5394395.8
53:~4353. 8
5394332.8
5394311.0
5394290.0
5394269.0
5394248.0
5394227.0
5394390.0
5394369.13
5394348.0
5394327.0
5394306.0
5394285.0
5394264.8
5394243.8
5394222.8
5394201. e
5394188.0
5394159.0
5394138.0
5394117,0
5394896.0
5394075.0
5394054.0
5394333.8
5394812.8
5393991.0
5393970.0
5393949.0
539:3928.0
5393987.0

HEIGHT
585. 19
587. 19
592.97
596. 19
5%.87
596.51
594.33
6136.48
617.54
627.41
629.42
630.59
635.85
641. 22
646.08
642.45
610.99
614.53
616.77
615.84
617.31
619.38
621. 24
596.93
582.57
576.30
561. 91
568.27
570.25
554.71
576.68
571. 85
568.65
562.83
552.7:3
550.36
554.54
556.15
543.34
544. 16
554.65
565.71
563.84
568,45
575.47
585.38
596.94
609.37
621. 87
627.72
634.72
645,00
648.16
647,69

08S GF:RIl
9813191. 39
980190.94
980189.83
980189.18
980189.08
9801>39.13
9813189.61
9813186,99
9801:::4.67
9:~B182. 70
980182.48
988182.21
980180.91
980179,55
980178.14
988178.97
980185.82
980185.09
9813184.65
980184.92
98'3184.74
980184.32
980183.95
980 1B9, 13
980192.81
98fi193.35
980196.12
9813194.98
980194.44
980197.29
988192.88
980193.85
980194.55
980195.69
980197.82
988198.14
980197.14
980197.01
988199.58
980199.42
980197.32
980195.28
980195.87
988194.86
980193.48
980191. 74
980189,50
9801:37.12
980184.56
St80.183.37
980181. 98
98H179.88
980179.17
980i79.54

THEa GRAil
980322.76
988322.69
980322.67
980322,65
989322.64
9813322.62
980322.60
9813322.58
9813322.57
980322,55
986322.5:3
98i3322.51
980322.513
98(1322.43
988322.46
9813322.44
980322.61
980322.63
980322.64
9813322.66
980322.68
9813322.713
980322.71
980322.75
980322.77
980322.78
980322.80
9813322.82
988322.84
980322.86
98a322.72
988322.74
980322.76
980322.78
980322.79
988322.81
988322.83
9813322.85
9813322.87
9813322.88
988322.90
980322.92
980322,94
9813322.95
9813322.97
98a322.99
980323.01
989323.132
988323.84
988323.06
98032.3.07
9Be323~09

988323.11
980323.13

411176
CORR BOUG ANOM
0.66 -15.613
0.61 -15.63
6.6:3 -15.57
13.68 -15.52
8.69 -15.46
0,66 -15.50
0.62 -15.47
8. 60 -15. 70'
0.59 -15.84
0.53 -15.91
0.51 -15,74
e.48 -15.78
0.51 -16.01
&.54 -16.26
0.62 -16.62
0.65 -16.45
13.86 -15.74
0.B3 -15.83
0.79 -15.89
0.81 -15.813
13.82 -15.70
0.83 -15.71
13.84 -15.73
0.83 -15.37
a.91 -15.26
13.96 -15.12
1.02 -15.13
1.10 -14.96
1.88 -15.23
0,96 -15.49
13.61 -15.88
0.57 -15.84
8.63 -15.72
8.68 -15.78
8.68 -15.57
13,69 -15.72
0.63 -15.98
0.58 -15.87
0.56 -15.85
0.52 -15.91
8.54 -15.94
13.55 -15,81
0.58 -15.58
fL59 -15.69
8.60 -15.78
0.63 -15.47
0.64 -15.44
0.68 -15.36
0.67 -15.49
&,63 -15.58
0.68 -15.64
0,58 -15.76
0,57 -15.87
8.56 -15.53



411177I
I

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Ib8
HUMBER
88130.135613
8800.8561
88013.0562
8800.0563
8880.13564
8800.13565
881313.0566
881313.0567
88130.13568
a8130.0569
88130.05713
8813il. 0571
88013.0572
8eee.13573
8880.13574
88013.13575
88130.13576
88130.0577
881313.0578
8800.0579
8800.0588
881313.0581
881313.13582
88013.0583
8880.0584
88013.8585
881313.0586
88"10.8587
88138.8588
88130.0589
88813.0598
88013.0591
88130.8592
88813.8593
88813.13594
8808.8595
BB0B.8596
88130.0597
8B00.9598
8$1313.0599
8808.136913
8880.0601
88813.0602
8800.0604
8800.13605
8800.13606
8800.0607
8800.13608
8800.0609
8800.0610
8808.0611
8808.0612
88130.0613
88813.0614

EASTHIG
38;'940.0
387930.0
387913.13
387896.13
387879.0
387933.13
387978.8
38713913.13
388069.0
387834.13
387789.8
387743.13
387698. ~)

387653.13
3876137.13
387562.13
387527.0
387471.0
387426.13
387381. 13
387336.0
387290.0
387245.0
3872130.13
387155.0
387189.0
3871364.0
387091.13
387189.8
387127.13
387144.0
387898.0
38713513.13
387003. ~3

386956.0
386910.0
386864.0
386818.0
386772.0
386726.0
386680.13
386634.8
386586.0
389519.8
389488.13
389456.8
389417.0
389377.0
389341.0
3S9308.e
389284.13
3892S0.B
389195.0
389149.0

HORTHING
5393991.13
5393950.0
5393903.0
5393855.13
5393807.0
5:393786.0
5393765.0
5393714.0
5393723.0
539:3~:28.B
5393849.8
5393870.0
5393891. 0
5393912.0
5~:9393:3.B
5393954.13
5393975. ~3

5393996.0
53941317. (;
53940:38.13
5394859.13
53941380.13
5394101. 13
5394122.8
5394143.0
5394164.0
5394185.0
5394392.0
5394438.0
5394485.13
5394531.0
5394548.13
5394565.0
5394582.0
5394599.13
5394616.0
5394632.13
5394649.13
5394666.0
5394683.8
539471313.13
5394717.13
5394735.0
53939213.0
53938813.13
5393845.13
5393811.0
53937813.0
5393743.0
539~:693.0
5393664.0
5393620.0
5393533.B
5393454.13

HEIGHT aes GRAY
630.89 9813182.79
639.64 980180.88
643.34 980180.20
641.45 9813180.82
633.10 980182.59
639.16 9813181.44
645.83 980180.11
649.86 9813178.73
659.39 980177.55
627.139 9813183.68
617.32 98~185.56

611.97 980186.55
597.17 9813189.50
588.93 988191.16
581.09 980192.47
595.49 988189.39
602.88 9813187.90
599.60 98e188.53
601.75 980187.97
590.17 980190.21
578.44 980192.41
562.68 9813195.40
540.53 980199.66
529.41 9813201.73
529.97 980201.81
536.98 980280.49
543.85 980199.31
575.913 988193.44
5813.78 9813192.30
579.00 980192.35
583.26 988190.93
597.97 9813187.80
611.47 .9813184.82
621.70 980182.65
625.17 9813182.20
626.95 980182.132
626.38 9813182.46
622.84 9813183.64
618.18 980184.68
632.137 988181.62
638.55 9813180.213
643.56 9813178.85
646.137 9813178.17
657.32 9813178.62
655.43 988179.21
653.31 9813179.71
650.96 980180.23
648.71 980180.70
643.12 980181.93
637.88 980183.08
635.18 9813183.61
633.13 988183.98
637.85 980123.12
642.16 980182.33

THEO GRAY
980323.136
980323.09
988323.13
980323.17
980323.21
980323.22
980323.24
980323.27
980323.28
980323.19
9813323.17
980323.15
9813323.14
980323.12
980323.113
9813323.08
988323.06
9813323.05
980323.03
9813323.131
9813322.99
980322.98
980322.96
989322.94
980322.93
989322.91
980322.89
980322.72
980322.69
980322.65
9813322.61
980322.60
980322.58
988322.57
980322.55
9813322.54
989322.53
980322.51
989322.58
9813322.48
980322.47
9813322.46
98e322.44
98e323.13
988323.17
980323.19
980323.22
988323.25
9813323.28
986323.32
988323.34
980323.37
980323.44
980323.51

CORR
13.63
8.78
13.86
0.80
13.75
0.74
0.73
0.713
0.?1
0.74
0.76
13.77
0.79
13.78
9.79
13.80
0.79
0.78
0.79
6.81
B.8?
.0.88
€1.90
e.95
8.96
0.96
0.98
13.65
0.67
0.69
0.73
13.65
0.62
0.613
0.59
0.56
13.55
0.54
13.51
0.51
9.49
9.513
0.52
0.31
9.35
0.39
0.42
13.43
13.41
13.39
0.413
13.40
13.41
<1.413

BOUG AN OM
-15.54
-15.62
-15.53
-15.38
-15.33
-15.33
-15.37
-16.02
-15.31
-15.41
-15.42
-15.45
-15.38
-15.34
-15.54
-15.76
-15.79
-15.80
-15.913
-15.913
-15.93
-16.01
-16.07
-16.13
-15.91
-15.83
-15.63
-15.36
-15.47
-15.72
-16.22
-16.53
-16.87
-17.e3
-16.79
-16.64
-16.31
-15.97
-15.71
-16.03
-16.18
-16.52
-16.67
-14.91
-14.68
-14.59
-14.53
-14.51
-14.43
-14.39
-14.38
-14.46
-14.45
-14.47
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IJ ~ .

1.t'~ 411~.78

jl HIJ~1BER EfIST HIG NORINIHG Htl GilT OBS GR.f1V HIED GRIW CDRR BOUG AHDM8800,0615 389131.0 5393402.0 643.00 980182.18 51813323.55 0.41 -14.48

i1
8800.0616 389112.0 5:393353. e 644.22 9813181. 96 980323.59 o ':10. -14.52.w.
8800,0617 389093.0 5393299.0 645. ?2 980181. 66 988323.63 0.38 -14.58
8800.13618 389074,0 5393248.B 647.08 98@191.55 98332.3. 67 6.39 -j 'I. 45- 8800.0619 3891368.0 5393195.0 646.66 980181. 59 980323.71 13.38 -14.55

I~
8800.0620 389050.0 5393151. 0 647.44 980181. 50 980323.75 0.39 -14.513,
8800.8621 389007.0 5393091.0 651. 29 980180.73 980323.813 0.39 -14.56
8800,0622 383963.0 ~5~:93B48.e 652.88 9:30180. ::::4 980323. <::3 0.42 -14.65- 88f.l0.0623 38<:841.8 5:392959. e 656.64 980179.24 980323,90 0.45 -15.85I; 8880.0624 388760.13 5392894.0 661. 41 980178.51 980323.95 0.47 -14.87
8800.0625 388676.0 5392810.0 666.18 980177.42 98l:l324.82 13.49 -15.09- 88013.9626 388603.8 5392722.0 671. 51 980176.30 980324.09 0.50 -15.20

·I! 8800.0627 388557.0 5392651.0 674. 13 980175.76 986324.15 0.50 -15.29
8800.0628 388462.0 5392495.0 678.5'3 980175.136 980324.27 0.51 -15.24
88013.0629 388395.0 5392378.G 68:3.54 98;3173.73 980324.36 13,53 -15.65

j] 8880.0630 388315.13 5392244.0 688.20 980172.52 988324.47 0..55 -16.03
8800.8631 387392.0 5392595.0 647.15 980180.62 9813324. i 8 0.40 -15.86
8800,0632 387447.0 5392512,13 6C'-;' ?? 980178.95 9813324.24 0.38 -16.62...1..........

j]
8808.0633 3875013.0 5392434.0 662.20 980176.68 980324.31 0,36 -17.131
8800.0634 387583,0 5392384.0 665.41 980175.99 980324.35 0,35 -17.12

·BB0El.0635 387678.8 53:~2:322. 0 673.79 980174.30 980324.40 0.35 -17.22

iJ
8800.0636 387758.0 5392263.0 684.31 980172.29 9813324,45 3.38 -17.18
88El0,0637 387843.0 5392226.0 678.33 980173.68 988324.48 13.40 -16,97
88130.0638 387891. 0 5392209.8 677.40 98£1173.96 988324.49 13.41 -16.88
88130,0639 387929.0 5392183.0 677.80 980173.97 980324.52 0.43 -16.79

iJ 8880.0648 387974.8 5392174.0 679.62 980173.62 980324.52 0.45 -16.78
88130.0641 388022,13 5392184.f1 681. 96 980173.36 980324.52 0.48 -16.53
88130.8642 388068.0 5392217.0 685.17 980172.54 980324.49 (j, 48 -16.69

iJ
8800,8643 388109.0 5392244.0 688.85 980171.89 980324.47 0.49 -16.59
81:11313.6644 388154.0 539226,5. () 698.79 9813171. 55 98El324,45 8.53 -16.53
880El.0645 388238,8 5392288.13 692,68 9813171. 22 9813324.44 0.50 -16.48
88El0.El646 388258.0 5392261.0 689.16 98l1l72.03 980324.46 3.52 -16.35

j 889El,0647 389668.0 5398101.0 698,69 988164.68 980319.76 0.25 -17.40
88El0,8648 389694,El 5398061. 0 697.72 9813165.16 983:319,88 e ":oc:' -17.213...~
8806.0649 389726.0 5398811. 8 692.37 980165.83 983319.84 0.26 -17.56, 8830,8650 389756.0 5397959.0 686.89 9813167.07 980319.88 13.28 -17.42
8808.0651 389784.0 5397915,0 684.76 980167,52 980319.91 0.29 -17.41
8809.3652 389816.8 5397868,0 683.27 980167.88 980319.95 0.28 -17.49- 8890, El653 389843.13 5397825.8 681. 137 930168.313 980319.99 13.27 -17.45

I; 8808,8654 389873.0 5397776.13 677.56 989168.90 980329.83 0.27 -17.58
8809.0655 3899132.8 5397731. 0 673,92 988169.53 980320.07 8.26 -17,71
8800,0656 389935.8 5397680,0 672.19 980169,79 980320. II 0,27 -17.82- 8800.0657 389963.0 5397635.8 673.41 980169.62 980328.14 0.27 -17,79

·1: 8800.0658 33999:3.0 5397586.0 676.26 9813169.21 980320.18 8.28 -17.68
8808.0659 390007.9 5397549.0 676.28 980168.90 980:320.21 6.28 -18.01- 8800,0660 390034.8 53975(18.8 678.74 980169.05 988320.25 0.27 -17.41

I· 8808.0661 3901361.0 5397444,8 679.63 980169.12 980328.313 0.29 -17.21
8880.0662 390079.0 5397396.0 681).02 980169.10 980320.34 B,30 -17.18
8800.0663 3913103.9 5397339.0 680.76 988169.34 980320,38 0.29 -16.85

j 8890.0664 390122.0 5397284.0 680.91 980169.34 980320.43 13.29 -16.86
8800.9665 390158.0 5397221. 0 681. 26 980169.34 980328.48 13.27 -16.87
8880,0666 391j I79.0 5397145.0 678.70 98£1169.97 9803213.54 0.27 -16.80

i
8808.0667 390191.0 5~:97100.0 676.62 980171').39 980320.58 0.28 -16.81
88138,0668 390216.0 5397051. 0 674.13 9E:ui 70.86 980320.62 0.29 -16.87

-
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1;;-:--170
HUI1BER
B800.8669
8S0ll.a670
8800.0671
8800.0672
8800.0673
880e.0674
8800.0675
88ee.0676
880(;.0677
8800.0678
8880.13679
8800.0680
8800.0681
8800.0682
8800.0683
8800.0684
8880.0685
8808.13686
880e.0687
88130.8688
88013.13689
88BO.f1690

·88813.0691
88013.13692
88130.0693
8800.0694
8800.0695
8800.0696
8800.0697
88013.0698
8800.0699

EASTING NORTHING
390237.9 5396997.0
390251.8 5396957,0
398270.0 5396984.0
390284.0 5396842.3
390292.0 5396770.0
390289.0 5396723.0
390282.0 5396671.0
390257.0 5396592.0
390229.0 5396540.0
390204.0 ~396484.0

390178.0 5396432.0
390158.0 5396385.0
387331.6 5395768.0
387302.0 5395809.0
387294.0 5395854.0
387272.13 5395903.13
387248.0 5395955.0
387229.0 5396017.0
387228.0 5396061.0
3877133.0 5395736.0
387681.0 5395694.0
387660.0 5395650.0
387639.0 5395605.0
387617.0 5395560.0
387595.0 5395516.0
387574.0 5395472.0
387552.0 5395427.0
387532.13 5395382.0
387512.0 5395338.0
387489.0 5395293.0
387444.0 5395312.13

HEIGHT
669.62
665. 9~j

660.86
655. 14
651. 92
649.3~1

646. 11
640.58
634.99
628.72
622.81
6.18.68
647.91
646.42
644.99
644.53
645.69
648. 12
651.19
65.5.24
663.95
671. 03
677.06
679.18
681. 82
683.39
680.97
674.713
669.15
662.93
659.31

OBS GRAV
980171 . 71
980172.45
980173.46
980174.68
9813175. :3~;

980176.1313
980176.81
9813178.04
9:30179.24
98131813. <:4
980182.40
981318:3.61
980175.32
9:31317,5.74
98')176.21
98l3176.50
983176.43
9813175.95
980175.17
98(Jl74.03
9813171. 95
980170.37
980168.93
9813168.54
980168.04
98flI67.72
980168.25
980169.59
980170.80
98Bl72.03
988172.93

THEO GRAV
98e:320.66
980:320.69
980320.74
980320.79
980320.84
9:313320.88
980320.93
98~332G, 99
980321.03
9813:321. 137
980321. 12
980321. 15
9813321. 62
980321.58
9813321.55
980321. 51
980321. 46
980321. 41
980321. 38
980321.65
980321. 68
980321.72
9813321. 75
980321.79
980321. 82
980321. 86
980321.89
980321. 93
980321. 97
980322.00
989321. 99

411179
CORR 80UG ANOM
0.31 -16.93
o ~·i -16.94.~-

9.35 -i6.93
0.38 -16.86
0.40 -16.82
0.40 -16.76
0.43 -16.62
0.36 -16.59
~3. 37 -16.51
0.36 -16.21
0.35 -15.86
13.35 -15.50
0.36 -18.50
e.27 -18.43
0.39 -18.08
0.40 -17.83
13.42 -17.61
13.43 -17.55
0.44 -17.68
0.42 -18.31
13.58 -18.55
0.62 -18.73
13.66 -18.98
0.63 -19.133
0.62 -19.135
0.63 -19.11
0.63 -19.06
f.l.60 -19.02
13.613 -18.95
0.57 -19.01
0.56 -18.81
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~
~EA~IAN GEOPHYSICS GRAV IT't REDUCT! Ol~

C~V cHI.~"'D 'J-
CSR QUE ROAD G~HV lTV SURVEY JAI~ l~aa ,2)

BASE VALUE BASE NU~IBER t1ETER CAL. DATE SCALE DEflSiTY ELEV DATUfi
980177.50 8551.9976 556 1~188 1.0139 2 -~ 0.00

lJ
•bt,

fM1BER EASTING NORTHlflG HEIGHT OBS GRAV THEO GRAV CORR BOUG ANOM
B830.0708 387439.0 5395293.0 653.47 983175.17 980322.30 ».57 -18.32

lJ 8830.0731 387579.13 5395245.13 642.46 980177.26 980322.04 H.5e: -17.83
8833.lJ702 387629.0 5395226.13 635.80 980178.86 980322.86 0.59 -17.55
8838.8783 387679.8 53952fJ7.B 628.04 98~)180.64 988322.37 0.62 -17.27

~
8800.8734 387729.8 5395188.0 620.08 988182.42 980322.09 0.61 -17.09
8800.0735 387779.13 5395169.0 614.88 9813183.63 980322.11 0.61 -16.91
881313.0706 387829.0 5395150.0 598.83 980187.15 9813322.12 13.63 -16.58
88313.8707 387899.8 5395130.8 591.87 980188.64 980322.14 13.59 -16.49
8888.0788 387944.e 5395306.3 623.63 983181. 37 9813322.130 13.57 -16.41

IJ 88013.87139 387899.0 5395326.0 628.35 983181.36 980321. 98 0.60 -16.48
8880.0718 387854.0 5395347.13 630.76 980183.63 983321.96 0.66 -16.60
8800.8711 3878139.13 5395368.8 639.26 983178.50 980321. 94 3.7» -17.33

r 8803.0712 387754.0 5395:389.0 645.48 980176.73 980321. 93 3.71) -17.53
8800.0713 387739.3 5395410.0 654. 10 983174.48 983321. 91 0.68 -18.e9

.88313.3714 387664.0 5395430.3 673. :33 9813173.73 983321.89 0.65 -18.66
88ee.0715 387619.0 5395451.3 682.03 980168.03 9813321. 88 3.613 -19.12

J 88130.3716 387574.3 5395472.3 684. 14 980167.66 980321. 86 0.58 -19.05

~
8880.0717 387240.0 5396115.e 647.89 980175.99 980321.33 0.46 -17.45
88013.0718 387271.13 5396156. a 645.83 983176.33 980321.30 3.47 -17.46
8830.0719 387275.0 5396218.0 646.26 980176.13 983321. 25 3.48 -17.52
8800.072e 387266.e 5396288.0 644.33 980176.46 980321.213 3.48 -17.52
8800.0721 387263.0 5396343.0 643.57 983176.53 9813321.15 0.49 -17.58

iJ
8803.8722 387240.0 5:396391.0 638.78 988177.58 9813321.11 a.50 -17.38
8800.0723 387192.3 5396429.0 635.58 980173.19 981')321. 08 0.58 -17.37
88e0.3724 387148.8 5396462.0 6:::3.94 980179.10 983321.85 0.51 -17.34
88138.0727 :38678e.8 5395804.0 649.19 983175.31 988321. 58 0.39 -18.49

;] 8880. e728 386790.3 5395722.13 645.66 980175.77 983321.65 0.39 -18.49
8803.3729 386776.13 5395662.0 643.57 980176.25 988321. 69 9.38 -18.47I 8808.13738 386765.0 5395593.0 643.20 9813176.31 980321.75 0.38 -18.54

~J
88e0.0731 386753.8 5395531,O 643. 13 980176.47 9813321.813 3.37 -18.47
88e0.0732 386716.3 5395507.0 648.30 983176.47 980321.82 8.37 -18.45

I 888e.0733 387171.0 5394592. \3 573.03 98&193.57 980322.56 6.£8 -16.19
8830.3734 387221.0 5394569.3 565.15 980194.65 983322.58 0.72 -16.34

iJ 8800.e735 387267.8 5394546.& .559.13 983195.98 988322.60 0.713 -15.94
8830.0736 387313.3 5394523.0 553.113 980197.32 983322.62 e.68 -15.82
88130.0737 387353.13 53945130.13 551. 134 983197.913 9813322.64 0.63 -15.72

~ 888e.8738 3874133.0 5394477.0 548. 11 980198.47 980322.66 0.61 -15.77'

,.J 8800.0739 387453.3 5394453.0 546.79 980198.85 980322.68 3.65 -15.62
8800.3740 387495.3 5394430.3 545.47 980199.26 980322.7f) 0.62 -15.53

--o.J 8833.0741 387542.0 5394407.0 543.61 983199.63 98&322.72 ».68 -15.48
88130.8742 387589.3 5394384.3 544.94 980199.46 983322.74 0.71 -15.38

1 8883.0743 387634.0 5394361.3 546.95 983198.93 980322.76 ».73 -15.54
88138.8744 387678.13 5394:338.3 551.82 986197.91 980322.77 0.75 -15.57-] 881'113.6745 387723.0 5394315.3 557.44 9801%.80 980322.79 0.76 -15.58
8883.0746 387767.13 5394292.e 563.85 98.0195.73 980322.81 3.78 -15.39I 8808.8747 387812.0 5394269.13 571. 13 9813194.43 980322.83 0.74 -15.32

I J
8800.6748 387857.13 5394246.0 582.20 980192.32 980322.85 0.70 -15.31
8868.13749 387930.3 5394223.0 594.44 9813189.85 980322.137 0.64 -15.45

I J
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~
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Iii
NUMBER EAST !rIG HaRTH !rIG HEIGHT 085 GRAV THEa GRAV CORR aOOG ANON
8800.0750 387940.13 539421313,0 602.54 980188.35 980322.89 0.60 -15.42 i
88013.0751 387942.0 5394195.13 599.59 980189.09 980322.89 13.43 -15.44 ..

! 88l}!l.6752 387961.0 53942·41. a 593.19 980190.50 983322.86 0.44 -15.24

:1 88013.0753 387980.0 5394287.0 589.79 980191. 53 98133.22.82 0.46 -14.82
8860.0754 387999.0 539433:3.0 587.84 980191. 73 980322.78 0.47 -14.95 ...
8800.0755 388107,0 5394349.0 582.23 980192.59 980322.77 0.49 -15.17.

II 88130.13756 388061,0 5394368.0 584.74 9813 192.04 980322.76 0.48 -15.22
8800.0758 387978. e 53944136.13 571. 43 980194.81 980322.72 &.50 -15.02
8800.13759 387932.13 5394425.0 568.99 980195.11 980322.71 0.50 -15.18

...
! S8110.a761) 387885.0 5394444.0 560.01 980196, ?3 980322.69 0.49 -15,31II 8800.0761 387838.0 5394463,0 552.03 980198.32 980322.68 0.48 -15.29

8800,0762 387792.0 5394482.0 550,12 980198.45 9£0322.66 9.52 -15.48 "-

880e.0763 387745.0 5394501.0 548.74 980198.65 980322.64 0.55 -15.51

I 8800.0764 3£7699.0 5394520.0 548.23 980198.62 980322.63 a.57 -15.60
880lUl765 387652.0 5394539.0 547.41 980198.67 9813322.61 13.59 -15.68 ...
88013.0766 3876136.0 5394558.0 550. 13 9813197.91 980:322.613 0.613 -15'.88

I 8800.0767 387559.0 5394577.0 550.47 980197.86 980322.58 8.63 -15.81
880ll,0768 387493.13 5394596.0 552.00 980197.66 980322.56 13.65 -15,68
8800,13769 387447.e 5394615.0 555.47 980197.134 980322.55 0.64 -15.61 ~

881313.0770 ~:87401. e 5394634.0 557.72 980196.17 988322.53 e .-'. -16.134

I
. , t:.l.

88130.0771 387354.13 5:39465:3. e 570.5:3 98!3193.13 988322.52 0.61 -16.55
·8800.0772 387308.13 5:394672.0 570. 11 980193.07 98fB22.50 e.60 -16.69 "-

88013,13773 387261.0 5394691.0 t:'.,"" .... --. 980191. 35 920322.48 8.58 -17.00,_, I l I ..:...::

I 8808.0774 387215.0 5394710.0 593.62 980187.90 980322.47 0.57 -17.23
88130.0775 387216.0 5394715.8 597.18 9813187.14 980322.46 0.60 -17.26 ....
8800,0776 387660.0 5:395650.0 677.22 9813168.84 980321. 72 (l,51 -19.15

I
888a.a777 387705.0 5395628.8 683.69 988167.32 988321.73 0.51 -19.42
8801l.0779 387795.0 5395584.0 658.83 980173.21 980321.77 13.50 -18.47
881313.07813 387840.13 5395562.0 648.72 980175.77 980321.79 0.49 -17.93 -
8800.0781 387885.0 5395540.0 642.99 980177.22 980321. 81 8.48 -17.63

I 8800.0782 387930.0 5395518.0 641. 43 980177.8(l 980321.83 0.49 -17.36
8800.0783 387975.0 5395496.3 640.56 980178.17 980321.84 0.50 -17.18 -8800.8784 388020.0 5395474.0 641. 65 980178.23 980321. 86 0.50 -16.92

I aa08.a785 388065.8 5395452.0 645.96 980177.52 988321.88 0.53 -16.77
8800.0786 388110.3 5395430.0 650.25 988176.83 9813321.90 0.56 -16.60
88130.0787 388155.0 5:395408.0 655.89 980175.69 980321.92 8.58 -16.64 -
8800.0788 38132130.0 5395386.0 657.94 980175.33 980321. 94 0.60 -16.59

I 8800.07£9 388245.0 5395364.J3 649.84 980177.03 980321.95 0.61 -16.49
81300.0790 387390.0 5395076.ll 634.87 980178.213 988322.18 0.62 -18.40 L

8800.0791 387394,0 5395073.0 633.34 980178.70 980322.18 0.62 -18.28

I 880B.1l792 387440.0 5395055.0 630.23 980179.54 9£0322.19 0.66 -18.03
880€l.€l793 387486.0 5395037.0 625.93 980180.61 980322.21 €l.70 -17.77 -88011,0794 387532.0 5395019.13 618.01 980182.54 980322,22 0.73 -17,39

I
8800.0795 387578.0 5395001.0 612.49 980183.89 980322.24 0.76 -17.11
8800.0797 387670.0 5394965.0 597.15 980186.£3 980322.27 0.85 -17.13
88110.0798 387716.0 5394946.0 590.86 9811188.44 981)322.28 0.1313 -16.74 "-

8800,0799 387762.0 5394927.0 581.94 980190.40 980322.30 0.91 -16.53

I 88013.138130 38('9138.0 5395692. t1 642.85 980177.52 980321.69 0.47 -17.25
8800,0801 387861.0 5395709.0 643.70 980.177 . 12 980321.67 0.44 -17.49 -88011.0802 387814.0 5395726.0 644.43 9813176.134 980321. 66 0.45 -17.61

I
8800.0803 387767.0 5395743.0 645.66 980176.38 980321. 64 0.45 -17.81
88130.0804 387720.3 5:::95760.0 645.20 980176.47 980321.63 0.46 .-17.79· -8800.0805 387731. 0 5395799.0 645.35 980176.:3:3 988321.613 0.54 -17.78

I
88116.88136 387744.0 5395877.0 635.11 980178.99 988321.53 8.59 -17.133

L
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I=- 1', J 411182, HUl1BER En.sTING 11O~:nIING ~IF.IGHT OBS G~:HV THEO GRAV CORR SOUG AHOM88B0.0887 387758.0 :5:395>377. ,) 635. 11 988178.84 988321.53 ~). 62 -17.15
88OO,0808 387769.0 5395920.0 631. 40 980179.63 980321.50 0.63 -17.04

J ea00,0a09 38778O,0 5395938,0 631. 33 980179,64 980321, 49 O,56 -17.11
88e0.0810 387827.0 5395914.0 629.44 980180.18 980321. 50 3.56 -16.96
8800.0811 387874.0 5395898.0 633.88 980179.:32 980321. 52 e.S8 -16.93

jl
8880.0812 3879213.0 5395882.0 634.06 980179.38 980321.53 0.57 -16.87
880e.0813 387967.0 5395866.0 635.18 980179.14 980321. 55 0.54 -16.9l
8800.0814 388014.13 5395850.0 637.98 980178.62 9813321. 56 e.5:3 -16.92
8800.13815 338061.0 5395834.13 6:39.61 980178.27 980321.57 0.50 -16.99•• 8800.0816 388107.0 5395818.0 642.33 980177.80 980321.59 0.48 -16.95

J 8800.0817 388154.0 5:395802. e 645.63 98~3177.36 980321. 60 ').46 -16.79
888e.0818 388200.0 5395786.0 648.32 980176.89 980321. 61 e.45 -16.75.- 88eO.0819 388247.0 5395770.0 649.73 980176.71 98e321. 63 0.44 -16.68

·1 8800.0820 388294.0 5395754.0 651, 69 9813176.49 980321.64 0.44 -16.53
8800.0821 388341.0 5395738.0 655.15 9813175.85 980321.65 0.45 -16.49
88013.0822 388387.13 5395722.0 651, 36 980176.74 980321.67 0.44 -16.36

""- 880e.0823 388434.0 5395706.0 645.62 980178. :36 980321.68 0.45 -15.87

·1 8800.0824 388481. 0 53956913.0 641, 38 9813179.. 55 980:321.69 0.45 -15.54
8800.0825 388528.9 5395674.0 637.69 980180.28 980321. 71 0.44 -15.56

""- 8800.B829 388472.0 5395488.0 631.73 980182.14 980321.86 0.48 -14.97

.1 88BB.B830 388425.13 53955135.0 637.54 980180.80 980321. 84 0.48 -15.16
. 88BO.0831 388378.0 5395572. e 646.15 980178.62 980321.79 0.48 -15.59

""- 8800.0832 388331.0 5395539.0 657.33 980175.62 980321,81 0.45 -16.44

••
88e0.083:3 388284.0 5395.556.0 661.96 980174.68 980321.80 0.46 -16.45
88613.0834 388237.8 5395573.3 660.81 980174.86 980:321.78 0.47 -16.47
8800.13835 388190.0 5395596.0 654.83 980176.02 980321.77 0.45 -16.50..- 886e.0836 388143.0 5395607.13 648.12 98017(.17 98,1:321.76 0.46 -16.65

•• 88e6.0S37 388096.0 5395624.e 644. 17 980177.72 980321. 74 e.46 -16.85
8806.0838 388049.0 5395641.0 642.11 980178.00 980321.73 0.43 -17.0e..... 8800.0S39 388002.0 5395658.13 641. 86 98017(.83 980:321. 71 0.47 -17.15

••
886e.e840 387955.13 5395675.0 642.41 980177.54 980321.79 0.46 -17.34
8BOi.). 13841 388485.e 5395914.13 660.08 980174.14 98~l321. 51 0.51 -17.02
8800.0842 387804.13 .53949138.0 569.92 98319:3.13 980322.32 0.89 -16.19-- 886e.0843 5394890.0 559.50 980195.71 980322.33 0.93 -15.64I 387846.0
88013.0844 387890.0 5394872.0 562.04 980195.48 980322.35 0.91 -15.41
88013.11845 387932.0 5394853.0 571. 24 9813193.79 980322.36 ').90 -15.31

"- B800.e846 387974.0 5394834.0 576.72 980192. 79 980322.38 13.91 -15.24

•• 880€l.0847 388135.0 5394805.0 602.9:3 980187.20 980322.413 0.89 -15.71
8800.0848 388177.0 5394770.0 635.03 980180.08 980322.43 0.92 -16.53.... 880e.e849 388220.103 5394787.0 623.04 980182.99 980:322.42 ,).91 -15.97

·1
8800.0852 3881013.0 5394567.0 56 L 7:3 980196.01 980322.60 0.65 -15.43
8800.0853 :388054.0 5394583.0 554.78 980197.41 980322.58 0.63 -15.41
8800.0854 388008.0 5394600.0 553.65 980197.61 980322.57 0.62 -15.44.... 88e0.0855 387960.0 5394619.13 552.67 9813197.64 980322.55 0.61 -15.60

·1 8800.0856 387908.9 5394637.9 551. 62 980197.71 980322.54 0.60 -15.73
8800.0857 387866.0 5394654.0 550.65 980197.77 980322.52 0.58 -15.86

...... 8800.0858 387818.0 5394673.0 550.26 980197.67 980322.51 0.55 -16.135

I 88013.8859 387770.8 5394692.0 551.19 980197.48 980322.49 3.53 -16.06
8S00.0860 387722.0 5394711. 0 551. 97 980197.14 980322.47 0.51 -16.25
8800.0861 387674.0 5394730.0 554.84 980196.28 980322.46 13.52 -16.52.- 8800.0862 387626.0 5394749.0 563.83 980194.31 980322.44

I 0.54 -16.69
8800.086:3 387580.0 5394767.6 570.68 980192.84 980322.43 0.55 -16.78
880e.0864 387533. ,) 5394785.0 581. 22 980190.49 980322.41 0.55 -17.05- 883e.0865 387487.0 53948133.0 591. 61 980188.06 980322.40 0.52 -17.44

I
~-

I
_I

.~•
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NUMBER EASTING ~IORTH ING HEIGHT OB:, GRAV THEO GRAV CORR BOUG ANOM8800.0924 387916.0 5396346.0 563.89 980192.03 980321.16 0.66 -16.57
8SeO.On5 38~890.0 5396163.0 611.45 988183.77 980321. 31 0.69 -16.58

~]
8800.0926 387935.0 5396144.0 612.63 980184.03 980321.32 0.62 -16.28
8800.0927 387981. 0 5396125.0 614.46 980183.67 980321.34 0.54 -16.26
88013.0928 388026.6 5396106.0 613.98 980183.22 989321.35 u.51 -16.26
8800.13929 388072.0 5396087.e 618.41 980182.92 983321. 37 0.50 -16.30

~]
8800. 0931~ 388117.e 53961368. (. 626.20 9::;0181. 14 981:)321. 38 0.50 -16.57
8800.09:31 388162.0 5396049.0 631. 56 980179.92 980321. 40 0.51 -16.74
8800.0932 388908.0 5394464.1:) 671. 23 980174.73 988322.69 ~3. 70 -15.23

~
88130.0933 388252.3 5396011. 0 642.79 980177.61 980321. 43 0,49 -16.89
8800.0934 388297.0 5395992.0 649.37 98€1176.23 980321. 45 0.48 -17.00
8800.0935 388345.0 5395976.0 654.30 980175.14 980321.46 0.48 -17.14
8800.0936 388391. 0 5395957.8 658.86 980i74.26 980321.48 0.49 -17.13
8800.13937 388427.0 5395938.13 660.16 980174.09 980321. 49 0.48 -17.137

~
88613.8938 389298.0 5394521. 0 642.40 980 181. ~:5 9813322.65 0.45 -14.48
8868.13939 389313.8 5394570.6 651. 61 980179.56 939322.61 0.43 -14.45
88013.6940 389296.0 5394629.0 651. 82 980179.61 980322.56 13.43 -14.47
8800.13941 389229.0 5394682.0 654.24 989178.92 980322.52 0.41 -14.513
88130.0942 339171.0 5394729.8 655.58 9:::0178.65 980322.48 0.39 -14.49
88130.13943 389089.9 5394767.0 656.77 980178.38 9813322.45 8.40 -14.56
8800.0944 389015.13 5394846.0 662.22 98&177.08 9813322.38 e ~~ -14.65.y,

88130.6945 388943.8 5394853.13 667.80 980175.99 9813322.37 13.40 -14.79
88130.0946 3891392.0 5394567.0 662.82 980176.76 980322.61 Y.58 -14.89
88138.0947 3891337.0 5394575.13 661. 62 980177.iJ6 9813322.6iJ iJ.55 -14.85
88138.0948 388985.8 5394636.iJ 662.15 98iJ176.82 980322.55 fL 55 -14.94
8800.8949 388963.0 5394698.0 657.62 986178.03 9813322.50 0.42 -14.70
8880.8950 388949.0 53947('7.0 662.21 988177.14 9813322.44 0.47 -14.57

~
8800.0951 388888.0 5394925.0 662.53 980176.83 980322.32 0.32 -14.85
8813lUl952 388810.0 5394967.0 660.02 988177.24 980322.28 0.42 -14.813
881313.0953 388752.0 5395~315. 8 658.61 988177.44 9813322.24 8.42 -14.83
88130.8954 388676.0 5395889.0 647.52 980179.43 9813322.18 9.48 -14.91
8880.13955 388629.0 5395169.0 638.85 988181.14 9813322.12 0.48 -14.83
8806.13956 388574.13 5395232.0 622.49 980184.52 980322.06 0.47 -14.63

jJ 8808.0957 388499.0 5395284.0 615.88 980185.72 980322.02 0.54 -14.61
8860.6958 388729.0 5395648.13 647.65 980178.83 980321.73 13.42 -15.139
88013.0959 388650.0 5395545.a 637.10 980181.137 980321. 81 8.45 -14.98

j1 88130.0960 388521.0 5395471. e 626. 13 988183.45 980321. 87 0.46 -14.80
8860.0961 388568.0 5395454.13 630.15 988182.72 980321.88 0.45 -14.76
8800.0962 388615.8 5395437.8 636.99 988181.17 980321.90 0.47 -14.96

i
8800.8963 388662.0 539542~).0 642.27 9:::818-).20 986321. 91 0.45 -14.93
8800.0964 388709.8 53954£1:3. e 647.09 986179.25 980321.93 0.44 -14.95
88130.0965 388756.0 5395386.3 649.73 980178.78 980:321. 94 0.43 -14.92
8808.8966 388883.8 5395368.0 652.80 980178.131 980321. 96 0.43 -15.11

";1 8880.6967 388851.0 5395347.0 655.57 9813177.62 980321.97 0.42 -14.98

'•. 88ee.0968 388579.3 5395:360.0 628.68 980183.15 980321.96 0.48 -14.67
8800.13969 388620.0 5395642.e 646.25 980178.913 988321.73 0.42 -15.38

i
881313.0970 388689.0 5:395623. e 644.85 980179.3~~ 9813321. 75 0.45 -15.15
8808.0971 388735.0 5:395604. B £.43.59 9S0179.76 980321. 77 6.36 -15.135
8800.6972 388848. ~3 5394487.0 666.38 9813175.66 980322.67 €t,58 -15.35

j
88813.13973 338803.1~ 5394505.0 657.65 980177.55 980322.65 0.59 -15.15
8800.0974 388756 ..3 5394525.0 650.27 980179.67 983322.64 0.61 -14.45
8880.13975 388709.0 5:394545. £1 639.15 980182.136 980322.62 0.65 -14.19
8seO.0976 388672.0 5394565.0 £:30.54 988183.74 9:30322.613 0.67 -14.17

i 8800.13977 388627.0 5394582. [I 625.40 980184.71 98~~322 •.59 0.69 -14.17

-,
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HUt'18ER EASTIHG I-IORTHIHG HEIGHT 085 GRAV THEa GRAV COR,: 80UG AflOM
8800.0978 388582.0 53946.)0.0 620.97 980185.45 980322.57 o "'. -14.25,I ~

8880.0979 383537.0 5394617.0 638.45 9813181.14 9813322.56 13.77 -15.07
880e.09813 388492.0 5394639.0 652.74 9813177.42 980322.54 0.77 -15.96
8800.6981 388446.13 5394661.13 666.42 980175.19 980322.52 (I .,~ -16.64., -
8860.0982 388302.0 5394683.0 658.98 980175.69 980322.53 e.78 -16.42
88013.0983 388356.0 5394765.0 652.64 980177.17 980322.49 0.76 -16.30
8800.0984 388311. e 5394727.0 646.74 930178.26 986322.47 6.84 -16.• 15
8806.6985 388266.13 5394756.0 642.83 986178.73 980322.45 0.84 -16.44
8866.0986 388196.13 5394537.0 575.32 9813193.53 980322.62 0.57 -15.36
8800.0987 388243.0 5394518.0 580.57 98.)192.51 980322.64 0.53 -15.40
8860.0988 338290.0 5394499.0 579.06 9813192.88 980322.65 0.48 -15.39
8800.0990 388373.0 5394461.3 568.67 980195.33 9813322.68 13.50 -14.99
8800.0991 388419.0 5394442.0 574.44 980194.25 980322.70 0.53 -14.93
8800.0992 388466.0 5394423.0 575.87 980194.13 980322.72 0.55 -14.76
8800.0993 388508.0 5394404.0 585.05 988192.28 988322.73 0.59 -14.78
8800.0994 388555.0 5394385.0 595.74 980190.13 980322.75 13.63 -14.813
8811a.a995 3886132.0 5394367.0 610.18 980187.17 980322.76 0.72 -14.85
8800.0997 388696.0 5394329.0 644.91 980179.99 980322.79 0.63 -15.32
88130.0998 388742.0 5394310.0 652. 11 988178.54 980322.81 0.72 -15.28
8880.0999 388788.0 5394291. 0 654.48 980178.09 980322.83 0.77 -15.23
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80UG AHOM
-15.15
-14.68
-14.67
-14.67
-14.63
-14.57
-14.82
-14,.74
-14.85
-14.77
-14.70
-14.80
-15.66
-14.82
-14.82
-15.12
-15.16
-15.18
-15.22
-15.26
-15.36
-15.73
-15.34
-15.26
-15.44
-15.05
-14.96
-14.83
-14.94
-15.19
-15.04
-15.08
-14.96
-14.94
-17.35
-15.07
-15.37
-15.48
-15.54
-15.31
-14.72
-14.58
-14.50
-14.58
-14.78
-14.61
-14.66
-14.78

CORR
0.81
0.38
0.38
0,39
0.40
6.413
0.41
0.43
0.45
8.72
0.66
13.66
[1.63
13.61
0.63
0.6!
0.57
0.54
0.54
0.50
0.47
6.90
0.44
0.45
0.49
6.50
B.43
0.49
0.49
0.48
13.47
0.47
0.46
0.44
8.45
0.42
0.43
0.41
6.41
0.42
0.45
0.63
0.53
0.47
0.41
0.43
0.41
0.40

THEO GRAV
986322.84
980322.32
980322.31
980322.29
983322.27
980322.26
9813322.24
980322.23
980322.21
930322.96
98&322.92
980323.130.
9813322.98
980322.95
980322.93
980322.91
980322.90
986322.88
980322.87
986322.85
98'3322.83
980320.59
980322.80
980322.79
986322.77
988322.93
986322.94
980322.96
986322.97
986322.99
980323.60
980323.02
986323.03
980323.65
980320.57
988323.08
980323.16
980323.11
980323.13
980323.14
980322.33
980323.01
980323.03
980323.04
98(1323.06
930323.08
980323.09
980323.11

qve:R03

SCALE DENSITY ELEV DATUM
1.0139 2.67 o.eo

aBS GRAV
980178.42
980176.56
980176.88
980177.32
980177.82
980178.00
980177.85
980177.44
980177.37
980189.29
930185.23
980187.61
980191. 56
98£1191. 65
930193.38
98[1192.8[1
980191. 36
980193.56
930193.56
980j93.35
980193.05
980178.68
980193.44
980194.00
980194.98
980188.92
98~)lS8. 99
98(\188.25
980186.34
986184.10
9813134.14
98i3183.57
98£1185.20
330187.58
980171. 52
986186.76
980184.02
980182.54
986181. 64
980182.17
980191. 97
98018:,. (\7
980184.39
98~183.B9

9C:0182.67
986181.39
980181).09
981J179.34

623.93
628.38
630.96
636.49
643.83
650.40
655.. 22

579. ~:2

636.90
577.45
574.89
568.67
602.25
602.50
606.96
616.17
626.41
627.09
629.88
622.37
61\3.51
667.26
614.31
626.71
633.89
638.23
636.72
585.44

HEIGHT
653.0f.
664.49
662.31
660.48
657.97
657.29
.656.64
658.96
658.68
600.79
621.92
610.00
588.34
592. 14
580.10
581.5(i
588.75
577.54
577.25
578.25

LEAMAH GEOPHYSICS GRRVITY REDUCTIOH

CSR QUE ROAD GRAVITY SURVEY JAH 1988 (3)

BASE VALUE BASE NUMBER METER CRL DATE
980177.50 8551.9976 556 10188

NUMBER EASTING NORTHING
8800.1000 388834.0 5394272.0
B800.1001 389097.0 5394919.0
8800.1002 389052.0 5394938.0
8800.1003 389009.0 5394960.0
8800.1804 388966.0 5394979.0
8800.1005 388922.0 5394998.0
8800.1006 388376.0 5395017.0
8800.1007 383831.0 5395036.0
8800.1008 388787.0 5395055.6
8800.1009 388771.0 5394125.0
8800.1010 388792.0 5394175.0
8800.1011 388752.0 5394080.0
8800.1012 388730.0 5394100.0
8800.1014 388637.0 5394140.0
8800.1015 388591.0 5394159.0
8800.1016 388545.0 5394178.0
8800.1017 388478.0 5394197.0
8800.1018 388432.0 5394216.0
8800.1019 388386.0 5394235.0
8800.1020 388339.8 5394254.0
8800.1021 388293.0 5394273.0
8800.1022 388238.0 5397057.0
8800.1023 388200.0 5394311.0
8800.1024 388153.0 5394330.0
8800.1025 388023.0 5394349.0
8800.1826 388038.0 5394157.8
8806.1027 388085.0 5394136.0
8888.1028 388131.0 5394119.0
8800.1029 388177.0 5394100.0
8800.1030 388223.0 5394082.0
8800.1031 388270.0 5394064.0
8800.1032 388316.0 5394046.0
8800.1033 388363.0 5394027.0
8800.1034 388409.0 5394008.0
8800.1035 389755.0 5397101.0
8800.1036 388582.0 5393971.0
8BOO.1037 3B8549.0 5393953.0
8BOO.l038 388595.0 5393934.0
8BOO.1039 388640.0 5393916.0
8800.1040 388685.0 5393898.0
8800.1041 388704.0 5394944.0
8880.1042 388798.0 5394061.0
8800.1043 388844.0 5394042.0
8800.1044 388890.0 5394023.0
8800.1045 388936.0 5394004.0
8800.1046 388982.0 5393985.0
8800.1047 389023.0 5393966.8
B800.1048 389074.0 5393947.0
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! 8800.1049
i 8800.1050'I 8880.1051
I 8800.1052
: 3800.1053:1 8800.1054

8800.1£155
8800.1056
8800.1057

I 8800.1058
8800.1059
S800.1060

I 8800.1061
8800.1662
88130.1063

I 8800,1064
8800.1065
8800.1066
8800.1067

I 8800.1068
8800.1069
8800.1070

I 8800.1071
8800.1072
83M. H173

I
8800.1074
8800.1075
8800.1076
8800. Ion

I 8800.1078
8800.1079
8800.1080

I 8800.1081
8800.1082
8800.1083

I
8800.1084
8800.1685
8809.1086
8800.1087

I 8800.1088
8880.1089
8800.1090

I
8809.1091
88ll0. Hl92
8800.1093
8800. Hl94

I 8800.1095
8800.1096
8800.1097

I 8800.1100
8800.1101
8800.1102

I
8S00.1103
8800.1104

I
I

•

EAST HjG
389120.0
390004.0
3:39959.l~1

389914.0
3[:9:369.0
389823.0
389778.0
3~:9733. (1

389688.£1
~:89643. (1

389~598. e
389:1~12. 13
389507.0
3:39462. (I
389417.0
389372.0
389327.0
389286.\3
389229. £1
389204.0
389158.0
389112.0
389066.0
389020.0
388975.0
388929.0
388883.0
388837.8
388792.0
388746.0
389228.0
38925G.e
389296.0
389342.0
389388.13
389434.0
389480.0
389526.0
389572.0
389617.0
38%63.0
389709.0
389801.0
389847.0
389893.0
389939.8
389985.0
390031.0
396077.0
389865.0
:389911. £i
389947.0
389993.8
3900:,9.0

IIORTHIHG
5393928.0
5397237.0
5397256. (I
5397275.£1
5397294.0
5:397314.0
5397333.0
5397352.0
5397371.0
5397390.0
53974B9.0
53:37429.0
539?443.0
5397467.13
5397486.0
53975135.0
5397525.0
5397545.0
5397384.0
5397334.0
5397353.0
5397372.0
5397391.6
53974113.0
5397430.0
5397449.13
~,397468. 0
5397487.0
5397506.8
5397526.0
5397327.0
5397315.0
5397295.0
5397276.0
5397257.0
5397238.0
5397219.0
5397200.0
5397180.0
5397161. 0
5397142.0
5397123.£1
5397083.0
5397864.0
5397045.0
5397026.13
5397007.0
5~{97988. £1
5396970,0
53968:313. (;
5396861.0
5396842.0
539682:3.0
5396804.0

HEIGHT
654.72
679.23
678.82
677.23
673.91
670.56
665. 11
.-~... ....-J
Q.J{. t·.:....

657.58
661. 59
668.82
675.81
678,71
680.07
682.27
686.98
691.78
693.17
680,88
679.46
677.78
677.65
678.29
680.23
683.64
684.06
682.86
679.48
677.n
674.71
6813.13
679.91
679.82
678.88
672.97
665.21
659.14
656.99
654.04
652.61
655.79
660.39
672.43
676.47
678.43
679.23
679,93
68.1.64
6813.19
677.7:{
676.86
671. 18
665.65
663,033

08S GRAV
9813179.133
980169.3:3
98(1169. 26
980169.35
380169.93
980173.68
980171. 49
9813172.82
98iH 72,76
980171.96
9:313178.43
980168.93
980168.29
9:30168.05
9813i67.34
980166.24
980165.87
988166.48
980163.31
980168.63
98(1169.12
98(1168.99
988168.72
980168.46
980167.68
980167.50
9313167.73
980168.32
980168.86
980169.28
930168.52
9813168.53
980168.74
930163.97
980178.17
988171.813
988172.99
930173.47
9813174.06
9813174.22
980173.59
980172.78
980170.54
980169.61
980169.41
9813169.41
938169.34
98£1168.27
980169.30
980169.66
9:30169.70
986170.79
980i72.10
981)172.68

THEO GRA'./
980323.12
9883213.46
980320.45
986320.43
9813320.42
988320.40
980320.38
980320.37
98[;320.35
9803213.34
988320.32
980320.30
98"328.29
9383213.27
9:30320.26
988320.24
98133213.22
983320.21
980320.34
9803213.38
980320.36
980320.34
980320.33
930320.31
988320.30
980328.28
9815320.27
98133215.25
9813320.23
988320.22
988320.38
988320.39
980320.41
9803213.43
980320.44
980320.46
980320.47
988320.49
98032[;.51
980320.52
980320.54
9803213.55
980320.59
980320.613
988326.62
9803213.63
98133213.65
980319.86
988320.68
930320.75
988328.77
980320.78
980320.80
98£1320.81

COR.:
0.43
8.37
0.38
0.40
0.413
0.42
13.43
0.40
0.413
0.42
0.43
0,39
0.37
0.38
6.35
0.36
0.35
0.34
0.41
0.42
0.42
0.42
0.41
8.42
0.43
0.45
13.46
0.47
0.50
0.53
13.42
8.48
0.42
0.45
0.45
8.46
0.48
0.49
0.51
8.513
0.49
0.47
0.45
8.45
8.44
0.43
8.43
0.42
0.42
0.43
0.47
0.47
0,47
0.46

411187

BOLIG AI·jON
-14.8B
-17.11
-17.29
-17.47
-17. 5~
-17.40
-17.64
-17.80
-17. :35
-17.82
-17.93
-18.05
-18.12
-18.07
-18.36
-18.52
-17.93
-17.04
-17.68
-17.68
-17.51
-17.64
-17.78
-17.64
-17.72
-17.n
-17.76
-17.S0
-17.55
-17.69
-17.66
-17.73
-17.53
-17.47
-17.45
-17.35
-17.35
-17.29
-17.28
-17.44
-17.47
-17.41
-17.32
-17.48
-17.32
-17.19
-17.14
-17.28
-17.17
-17.35
-17.46
-17.50
-17.30
-17.19
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411188

l(~

:. HUNBER EAST IHG IM:THIIIG HEIGHT 08S GRflV THEO GRA\! CORR BOUG ANOM
8800.1105 390085.0 5396785.0 664.78 980172.40 980320.83 0.48 -17.19
8800.1186 390131.0 5396766.0 664.82 980172.42 98133213.85 0.49 -17.17
88130.1107 389814.0 5396895.8 677.62 980169.56 9813320.74 0.48 -17.41

il 8800.1 le8 389;:'67.0 5396914.0 677.55 980169.44 980326.72 0.49 -17.52
8800.1109 339722.0 5396933.8 678.37 980169.20 980320.71 0.52 -17.55 •
8880.1110 389673.0 5396950.0 673.24 980169.27 980320.69 0.53 -17,49

il
88013. 1111 389626.0 5396971.0 672.41 980170.32 980320.67 e.5£1 -17.59
88130.1112 389~179. 11 539699(1.0 663.84 98(1171.97 980320.66 . 13.49 -17.62
88130.1113 3895:~4. 0 5397007.0 655.96 980173.68 980320.64 0.48 -17.46
8800.1114 389485.(1 5397028.0 65(1.58 98(1174.72 980320.63 13.46 -17.48

i 8800.1115 389433.0 5397049.9 648.66 980175.37 98(1320.61 0.47 -17.18
8800.1116 389390.0 5397866.0 651. 14 98'3174.95 980329.69 0.47 -17.10
8811e.1117 389343.1I 5397088.0 656.54 980173.7(1 98032(1.58 0.45 -17.29

--
8800.1118 389296. e 5397107.8 663.37 930172.25 930320.56 0.46 -17.·37
8800.1119 389252.0 5397128.0 666.38 980171. 63 980320.54 0.45 -17.29
880e.1120 389204.0 5397145.0 665.69 93(1172 .03 980320.53 0.43 -17.13
8800.1121 389157.0 5397164.0 663.05 980172.57 980320.51 8.42 -17.10

i 8800.1122 389116.0 5397181. 0 659.61 930173.43 980320.50 0.44 -16.88
8800.1123 389073,0 5397197.£1 657.15 988173.99 980320.49 e.43 -16.80
8800.1124 3891327.0 5397216.0 660.33 930173.13 980320.47 0.44 -17.00

i 8800.1125 388981. 0 5397234.3 663.59 980171.41 980323.45 0.42 -17.12
8800.1126 388935.8 5397254.0 673.91 930170.27 980320.44 0.42 -17.19
8800.1127 388889.0· 5397275.0 676.27 98(1169.69 980320.42 3.40 -17.30

""-'II 8800.1128 388843.0 53972:33.0 676.44 980169.46 9803213.41 0.42 -17.47

I 8800.1129 388791.0 5:~97311. I) 673.91 9813169.89 980320.39 0.43 -17.52
8800.1130 388752.0 5397329.8 671.44 980170.15 980320.37 0.44 -17.71
8800.1131 388704.0 ~S397:348.1) 668.73 980170.59 980320.36 0.45 -17.78..... 8800.1132 388658.13 5397366.0 666. :39 980171.28 980320.34 0.47 -17.51

·1 8800.1133 388612.0 5397385.0 664.43 980171. 64 98(1320.33 0.49 -17.51
8800.1134 388563. (1 5397404.0 661.2B 98EI172.47 98032B.31 0.51 -17.26

-. 8800.1135 388519.e 5397423.0 659.10 980173.01 980320.30 0.48 -17.16

I 3800.1136 338472.6 5397441,0 658.64 9.SI} 173. i13 983320.2& 0.43 -17.22
3800.1137 338426.0 5397468.0 658.54 9B0173.05 980320.27 fl.46 -17.22
8800.1133 388379.0 5397479.0 657.49 980173.21 980320.25 0.48 -17.23...,
8300.1139 388:~66. 13 5397399.0 663.77 986172.12 980320.31 0.49 -17.14

-I BB1I0.1140 388327.0 5397306.e 656.91 98£1173.64 980328.39 0.5(1 -17.84
8800.1141 388325.0 53973H0.e 656. 17 9813173.81 980320.39 0.51 -17.01l

..... 8800.1142 389009.e ~i3969S8. 0 645.65 98@176.58 980326.65 0.42 -16.66

'. 8800.J143 389055.0 53969713. (l 648.36 980177.49 980320.67 0.44 -16.19
8880.1144 389101. 0 5396952.0 644.36 980177.20 980320.68 0.44 -16.30..., 3800.1145 389148./3 5396934.0 645.31 980176.87 980320.70 0.45 -16.44

t 8800.J146 389194.0 5396916,0 646.013 980176.70 980320.71 0.46 -16.49
88013.1147 38924El.13 5:'96898.0 647.23 9813176.37 980320.73 0.48 -16.56
8800.1148 389286.0 5396880.0 648.63 980176.31 980320.74 0.48 -16.36..... 8800.1149 38n32.0 5:::96%2.0 645.49 980176.67 98032(1.76 0.49 -16.63

•• SSOO. JJ56 389378.0 5396844.0 646.45 986176.41 98032B.7? 0,44 -16.77
8800.1151 389424.0 5396826.0 649.89 9801.75.82 980320.79 0.44 -16.70

~1 8800.1152 3894713.0 5396808.0 655.41 936174.53 980320.80 0.48 -16.88

I 881313.1153 389517.0 5396790,13 661. 93 98E1173.03 980320.82 0.53 -17.06
88130.1154 389564.0 5396772.0 669.11 980171, 41 980320.83 0.55 -17.26
8800.1155 389610.0 5396754.8 670.78 980171.21 9:::13320.85 0,60 -17.09.... 88013.1156 389656.0 5396736.0 666.32 986172.12 980320.86 0.58 -17.1l3• 3800.1157 389702.0 5396718.13 666.137 930 J72. :;:4 98£1323.38 0.56 -16,96
83013.1158 389743.0 5396700.13 666.57 980172.013 980320.913 0.53 -17.25....

I
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4 1 1-1.8 9 .~18G

I HU ~r. EHSTIHG I!CIRTH IHG HEIGHT OE:S GRRV THEa GRAll COF:R BOUG AIJOM;;.r,

r:88~ -:- · 1159 389795.0 5396682.0 657.35 980173.78 980320.91 0.50 -17.33

I 88;.>.11613 389530.0 5396.558,8 637.42 980173.67 988321. 131 9.61 -16.35
88C:. '1161 389434.0 5396576. t' 639.78 980178.68 980320.99 0.60 -16.47
sse _1162 389438.0 5396594.0 638.23 988178.32 980320.98 0.57 -16.55

~I
B8' · 1163 389392.0 5396612.0 634.82 98E1179. B7 980320.96 0.56 -16.4'6
8<' · 1164 389346.0 53%631.1) 629.77 98C1i:30.19 980320.95 1).54 -16.34'-' '.

!
8~:;-'.1165 389300.6 5396649.8 620.50 980132.2:3 980329.93 0,55 -16.09

~
88,~,j.1166 389253.0 5396667.0 611.68 980184.20 939329. n 0.52 -15.88

I 88:'1.1167 389207.0 5396685.0 610.22 989184.68 980320.90 0.48 -15.71
88'."'. 1168 389161. 0 5396703.0 621.35 9f:13182.60 988320.88 0.48 -15.59
88 ).1169 389115.0 5396721.0 630.25 988180.76 980320.87 e.47 -15.66 :JI 8:3",_ 1170 389069.0 5396739.0 633.48 980180.11 93fJ320.86 0.58 -15.64
88,1.1171 389023.0 5396758.0 638.62 988179.&4 n0320.84 0.51 -15.67
88CJ.1172 388977.0 5396776.0 640.78 980178.62 980320.82 0.49 -15.69 .. ,

I
88 c::?j.1173 388931.0 5396794.0 639.87 988178.73 98032€1.81 0.51 -15.71
8S"'\.1174 388885.0 53968133.0 642. 16 980178.19 980320.80 0.52 -15.78 ~

88:·',.1175 388838.0 5396822.e 647.87 9813176.74 98133213.79 0.54 -16.07
1..

8e':>3.1177 388746.0 5396858.0 653.31 988175.65 980320.76 0.57 -16.02

I 88'<'.1178 3S:3?(H).O 5396876,0 652.47 98€il75.9i 980320.74 13.59 -15.90 --88[',.1179 388654.0 5396894.0 653.69 988175.64 980320.72 3.63 -15.87
8~:'::j.1180 388608.0 5:~96913. (1 656.68 93€117'4.64 980320.71 0.64 -16.26 :J- 88::3.1181 38:3561.0 5396931. (1 659.36 980173.88 93B32@,69 0.73 -16.39
88::'.1182 388515.0 5:396949,0 661. 65 988173.27 985320.68 £1.79 -16.47 t

88':,:3. 1183 383469.8 5396967.13 658.137 980174.29 980320.66 0.87 -16.06

:J! 88,-,:3.1184 388422.0 5396985.0 651. 16 980175.82 980320.65 0.88 -15.87

I 88C!Cl.1185 388376.0 5397063.0 645. 19 980177.03 980320.63 l;j.87 -15.82 !
88'jO.1186 388330.0 5397021. 0 64£1.93 980177.92 930320.62 0.87 -15.76 -88:;0.1187 388284.0 ~1~{97tf39. f1 634.28 98'3179.08 980320.60 0.85 -15.92

Ii 88:'0.1188 388192.0 5397077.0 6:36.46 9BBi78.55 980320.57 0.92 -15.91 r-'
88C"3.1189 :{B8146. a 5397095.0 634.47 980178.70 980320.56 &.95 -16.11 :

I 88C<:3.1190 3881(H3. e 5397114.0 629.43 930179.22 980328.54 0.99 -16.51 ...
II 88['.0.1191 388052.0 5397133.0 622.82 980180.83 988320.52 1. 05 -16.14

ISE:H.1192 3:39475.0 5396389.0 617.37 980184.07 980321.14 0.49 -15.15
88':"3.1193 389423.0 5396406.8 617.81 980183.97 980321.13 0.50 -15.29 ...
8<:[D.1194 389380.0 53%424.0 612.68 980184.85 980321. 11 0.48 -15.27

I 88;'3.1195 389333.0 53%442.8 612.55 980184.77 980321. HI 0.49 -15.35 --'

B8"{I. 1196 389239.0 5396478.0 611).25 980185.24 980321. 87 0.48 -15.31
88(,:),1197 389192.0 ::.3%496.0 613.21 98(1184.60 980321. 05 0.50 -15.34 ..

~I 88':';3.1198 389145.0 5396514.G 667.39 930185.74 980321.04 0.52 -15.32
88GO.1199 389098.0 ~,396532. 0 602.47 9813186.6B 980321. 132 0.51 -15.40
88Hl.12fl0 389(151,0 5396550.0 6il7.66 980185.55 980321. 01 0.48 -15.45 ...

I
8800.1201 389004.0 5396568.0 625.29 980182.05 980320.99 0.50 -15.45
8803.1202 388910.0 5396604.0 631. 36 980180.913 980320.96 13.53 -15.35
8800.1203 388863.0 5396622.0 627.54 9813181. 77 980320.95 13.52 -15.22 "-
88ea). 1204 388816.0 5396640.0 634.03 980180.02 980320.93 0.54 -15.65

I 8800.1205 :'88769.0 ::,396658.0 63:-<.59 980180. 11 980320.92 0.53 -15.65
8803.1206 388722.0 5396676.0 633.43 986180.74 980320.90 1),55 -15.60
8800.1207 388675.0 53%694.0 630.20 980188.64 980320.89 0.53 -15.75 -

I
8800.1208 388628.0 5396712.3 630.09 980188.60 980320.37 0.58 -15.75
8830.12139 388531.8 5396730.0 62:3.17 9.80182.21 980320.86 0.60 -15.46
8800.1210 388534.0 5396748.0 617.65 980183.22 980320.84 0.65 -15.48 ..
8~:O':1.1211 388487.0 53%766.0 618.51 980182.91 9E:€1320.83 0.67 -15.58

I 88;~H3.1212 388440.0 5396784. ~3 616,25 980183.27 980320.31 0.68 -15.65
8880.1213 388393.0 5396802.0 621. 76 980182.11 98B320.88 8.69 -15.69

L

I
L

I
L

I
•



~-- -i. Id~ 411190

lJ
IWNBER EASTING NORTHIHG HEIGHT OSS GF:AV THEO GRAV CORF: BOUG AIWM
6800.1214 388346,0 53%828.0 633. 19 980178.68 :~80328. 78 8.6~ -15.86
88013.1215 388299.0 5396838.0 641. 44 98Gm.79 9'"'0'1?0 71 0.72 -16.03o ....... I Il 880\3.1216 388252.0 5396856.8 638.50 986178.61 980320.75 8.73 -15.82
8800.1217 388205.0 5396874.0 631.93 988179.96 980320.73 6.75 -15.72

lJ 881111.1218 388158.0 ~,396892. a 624.62 980181. 30 980320.72 13.80 -15.76'
8800. 12211 389398.0 5:,96191.0 640.77 980179.56 988321. 30 0.44 -15.26
S8110.1l21 3893~,l. (1 539620~1. e J"'J"',q co') 980178.87 980321.29 0.4:3 -16.19to·;, .... .JL.

8800.1222 389304.0 5396227.0 635.61 98B130.63 980321. 27 0.44 -15.17

~J
88013.1223 389257.0 5396245.0 636.39 980180.32 980321.26 [L 42 -15.34
88013.1224 3892111.0 5396263.0 640. 15 980179.45 980321. 24 0.44 -15.44
8800.1225 389163.0 5396281.13 637.64 980179.78 980321.23 0.42 -15.6£1

~J
8800.1226 389116.0 5396299.0 634.58 980 J80 •.59 980321. 21 13.44 -15.36
8880.1227 3891369.0 5396317.[1 626.39 980182.18 980321. 20 0,42 -15.38
880B.1228 389022.0 5396335. (1 623.62 980182.62 980321. 18 0.41 -1~,.48

~J
8800.1223 388975.e 5396353.0 623.69 98(1182.51 980321.17 0.43 -15.55
8800.1230 388928.0 5396371. .~ 6213.97 9813182.94 980321. 15 0.42 -15.64
88013.1231 388881. 0 5:396389. (I 61J.03 98618~S.Ol 980321. 13 0.46 -15.47
8813(1.1232 3888:::4. €I 53964tt7.0 596.70 986 i 87 . {::: 980321. 12 13.48 -15.49

~
880e.1233 388787.0 5396425.0 596.20 98(1187.98 93832 i. 11 B 1:"4 -15.34..... l

- 8800.1234 388740.0 5396443. [1 594.76 98018:3.11 980321.09 0.55 -15.44
88BO.1235 388693.0 5396461. [1 605.91 980185.9~j 980321.07 0.60 -15.39
880B.1236 388646.0 5396479.0 612. 9:~ 988134.42 980321. 06 0.75 -15.31

~
88130.1237 :3813613(1.0 5396497.13 612.74 980184.38 9813321. 04 0.72 -15.41
3800.1238 38855:3.8 5396515. ij 6130.57 980186.72 98B321. 03 0.68 -15.50
880B.1239 388566.0 5396533.B 583. 9:~ 986189.77 9813321. [11 0.66 -15.73
88BO.1240 383459.0 5396551. ~) :162. 7~{ 980193.42 980321.130 0.62 -16.27
88013.1241 388412.13 5396569.'3 ~,47.8E. 980196.69 980320.98 0.67 -16.46
88130.1242 388365.0 52965,,:7.0 co • ~ ,. .... 980196.38 980320.97 B.73 -16.34...I"+Q. be.

88aa.1243 388318.B 5396685.0 546. 13 980196. :36 980320.95 0.76 -16.41
8800. 1244 388271.0 5396623.8 565.50 980192.78 9813320.94 0.75 -16.18
880B.1245 388224.B 5396641.0 593.90 980187.43 980320.92 B.83 -15.85
88BO.1246 388177.13 5336659. i3 509.69 980184.19 980320.91 1. 02 -15.77

~
8800.1247 38813£1.0 5396677.0 605.93 98~ji84.87 980320.89 1. i f~ -15.74
8800.1248 388083.£1 !:1396696. (1 594.81) 98BI87.W 980320.88 I. 13 -15.65
8300.1249 3880112.0 5396394.13 582.49 980189.53 930321.12 0.92 -16.09
88130.1251 387970.0 5396499.0 539.1:, 980197.55 980321. 03 Ij.9B -16.53
3800.1252 388Bl 7.101 5396482.0 554.40 98&194.86 980321.05 0.88 -16.26
88B0.1253 387064.B 5396465.0 557.12 980194.28 98e321.B5 0.83 -16.36
8800.1255 383158.0 53964:'1. B 555.66 980194.72 98a321. 09 0.71 -16.37
8800.1256 3882B5.0 5396414.B 559.30 980194.18 980321.11 B.80 -16.11
88BO.1257 388252.0 5396397. ~3 555.61 980194.82 980321.12 0.73 -16.29
8800.1258 383299.0 5396380.0 549.86 9813195.70 980321.13 0.72 -16.56

~J
88Ba.1259 388346.0 5396363.0 549.04 9813195.73 980321. 15 0.80 -16.62
8800.1260 388393.a 5396:356.0 539.24 980197.13 980321.16 0.83 -17.13
8800.1262 388487.13 5396322.e 533.01 980197.20 986321.18 1l.73 -18.41
88BO.1263 388534.0 53963135. ~3 569.33 980191.4[1 980321. 20 0.76 -17.05
8800.1264 388581. B 5396288.e 613;:'.5B 98(1185.96 98B321. 21 13.73 -16.01
880B.1265 388628.0 5396271.0 620.95 980182.88 980321. 23 0.71 -15.49

iJ 8880.1266 388675.13 5396254.0 633. 15 980180.54 9813321.24 0.65 -15.51
880B.1267 388722.0 5396237.0 6:,8.60 ""'ill 79 ." 980321.26 0.62 -15.44~'O . ..,JO

8800.1268 389140.0 5394900.0 665.40 980176.39 983322.34 0.37 -14.69

iJ
881313.1269 389186.0 5394891.0 665.31 986176.39 980322.35 0.38 -14.71
saae•. 1270 389230.0 5394872,O 664.28 980176.61 980322.36 0.39 - 14.70
8800.1271 389277. B 5394853.0 662.51 3813176.89 980322.38 0.39 -14.78
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. , 4 t 1 19 1
ItsG
1@18ER EFlSTIHG HORTHWG HELGH1 OSS GRAV THEO GRRV CORR BOIJG AI·lOt'! -88130.1272 389320.0 5394834.0 66(1,49 980177.42 980322.413 e .-.,:. -14.67..,.
8800.1273 389366.0 5394815.0 660. 13 9813177.51 980322.41 13.39 -14.66 ~

88013.1274 389314.0 5394796.0 659.97 98[1177.54 980322.43 0.40 -14.67
881313.1275 389461.13 5394777.0 662.93 980176.97 986322.44 --(1.39 -14.69 i
8800.1276 389508.0 5394758.0 665.75 980176.32 980322.46 0.40 -14.78
8800.1277 389554.0 5394739.0 667.98 9813175.85 980322.47 0.40 -14.8:\
8801;' 1278 389660. lj 5394720.0 672.11 980174.91 98032"2 f 49 0.41 -14.96
88013. 1279 389647.0 5394700.0 - ~ .- 4 .-, 980173.90 980322.51 £1.42 -15.191;,[ t, • .L .....

8800.1280 389361. 0 5394?52.D .·C c " ,-, 9:3017;::.12 980322.46 ~3.4~3 -14.54~.~..; f ••:'Q

-
8800.1281 389340.0 5~:94?16,0 t.54.23 980178.95 988322.49 ~3. 41 -14.44
8800.1282 389572.0 5:394495.0 6S:::=3? 980176.98 980322.67 £1.4;) -14.80
8800.1233 389525.0 5394514.0 662.52 98131 (? OS 98(1322.66 0.41 -14.84
8860.1284 389480.0 539453:3. B 661. 25 98B177.42 98i3322 ~ 54 0.40- -14.75

II 8800, 12B~, 389435.0 5394552. ~3 659.38 980i77.74 S8~3:~22. 62. 0.40 -14.68
88130.1286 389:392.0 5394571. I) 65f,,99 98(1178.38 980322,61 13.41 -14.59
880e.1287 339347.0 5~:9459t1. [1 t,5::.43 988178.76 980322.59 (1.41 -14.50,
8800.1288 383302.13 5394609.0 6.50.0"4 980179.76 980322 ..58 (1.42 -14.53 .-
8300.1239 389282.0 5394566.8 644.31 980180.93 980322.61 0.46 -14.49 !
83130.1290 389259.0 5:394527. (; 645.07 980180.75 980322.64 0.49 -14.51
88013.1291 339245.0 53944:30.0 - J.j ':-C,j 980180.94 980322.68 0.49 -14.70t, ,,-,. -_' ..

88GEl.12n 389226.0 5:394432. G b44.'34 980180.49 98B:-:22.72 t\.51 -14.86

~I 88130.1293 ~-:89207. B 5:394.j90. G 6.38.21 9:::0181. 85 98£1322.75 0.54 -14.83
3800.1295 389023.0 53947:38.13 ... C'.. ~ .... 980178.53 980322.47 0.49 -14.7et··;'t.·)c.

331313.1296 3881378.0 5394757.0 65~~.f:2 98(1177.48 98~3322. 44 13.47 -14.90 r
I 8300. 1297 388933.0 5J94 776. (1 66 i. 3~3 980177.18 98W322.44 0.46 -14.72 -.

83138.1298 388888.0 5394795.0 662.42 980176.89 980322.42 6.46 -14.77
880e.1299 388843.0 5394814.0 662.03 980176.9'" 9B0322.4[1 0.44 -14.84 rII 8800. 1300 383792.(1 5394333.0 6~56.3}j 980177.97 98e322,3~ e.~le -14.33
8BOO. 13tll 388754.0 5394852.8 658.59 980178.94 980322.37 ~3. 53 -14.93 ~

8300.1302 388709.8 5394871.0 64:i,95 98018(1.28 980322.36 (1 1:'-" -14.84.....,
8860.1311 383273.0 5397721.'13 653. 11 988174.29 980320.135 13.64 -16.66 -

,I 8800.1312 388181. 0 5397759.0 643.63 980176.11 980320.02 0.66 -16.65 -8860.1313 388135.0 5397777.0 639.48 980176.97 9813320.01 0.71 -16.54
880e.1314 388090.0 5397795.0 636.% 98(1177.33 9813319.99 0.76 -16.61 -.1 I

il 8808.1315 38834:1.0 :.397813.1J 631 ,65 980173.04 980319.98 0.83 -16.86 I

I 8800.1316 387998.0 5397831.3 621.79 980179.99 980319.96 0.87 -16.79
i 8800.1317 387952.0 5397849.0 613,01 980131. 91 980319.95 13.90 -16.56

\, 8800.1318 337986.8 5397867.0 602.68 980183.97 980319.93 0.98 -16.43 I"
8800.1319 383365.0 539724€1.0 656.43 9813173.79 930320.44 8.6(1 -16.93 -

!, 8308.1320 383411. 0 5397222.0 654.52 980174.25 9883213.46 0.57 -16.90
88130.1321 388453.0 5397204.13 653.63 980174.62 988320.47 0.55 -16.73 -

'I 88138.1322 388~,"4. " 5397186.e 653.98 980174.46 980320.49 0.52 -16.87 !
8860.1323 388550.8 5397168.e 656.01 930174.87 980320.50 0.50 -16.89
38138.1324 388596.13 53971513.0 666.74 980173.e7 980320.52 0.47 -17.01
8300.1325 388643.0 53971:32.0 666.54 980171.91 980320.53 8.44 -17.87 i

I
i

8360.1326 388689.0 5397114.0 671. 46 98017(1.93 9803213.55 0.43 -17.11 -
S8e8.1327 388735.e 5397096.£1 673.28 980170.57 980320.56 0.42 -17.14
3800.1328 388781.0 5;::970?8 .. B 672.69 9813170.81 930320.58 0.40 ---17.95 I,

I 3800.1329 388827.6 5397060.0 672,56 980170.83 980320.59 0.38 -17.34
8300.1330 388873.3 5397042:13 669.53 980171. 37 980320.61 13.39 -17.16
881313.1331 388919.0 5397024.0 659,01 980173.75 980320.62 0.41 -16.84

I 8800.1332 388966.0 5397(IB6.0 652.133 980175.65 980320.64 iJ. 41 .-16.32

I
I -:
I
,I
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FIGURE 68

,GEOLOGICAL BASEMAP (after Komyshan, 1986) AND 3D MODEL
Profile positions and drillholes also shown
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DRILL LOGS
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411206

DETA I LED DR ILL LQG SHEET~_i:QD I NG PROCEDURES

1. Header

This is self evident. The hole number identifies the

prospect for the system. ego DDH BRD 01 = Bulgobac hole 1. and

the type of drilling (eg. DDH = diamond drilling. PDH =

percussion. RCH = reverse circulation. The computer system

will work provided that all lithology codes and mineral species

fields are the same and clearly defined for each prospect.

2. Depth to - Columns 1-7

Record the depth to the base of the logged interval in

metres. to 2 decimal places.

3. Core Recovery - Columns 8-13

Record the measured core recovery for the interval. in

metres to 2 decimal places.

4. Lithology - Columns 14-21

Space is provided to record up to two lithologies for the

logged interval. using a three letter code for each. It is

acceptable to use either a standardized general coding system.

or to develop a set of prospect or project specific rock type

codes. provided that these are consistent and defined for (at

least) each prospect. It is helpful if these codes match those

used in surface mapping of the prospect.



5. Oxidation - Column 2~=-23

Fields 5-11. Record the sulphide content of the logged

interval. as follows:

/111 '1 oI"!""1 ....o:..~ ,

present but less than 0.5% by volume.

0.5-1.5% by volume

98.5-99.5% by volume

99.5-100%

Strongly oxidized - limonite throughout with

minor remaining sulphides.

Completely oxidized. limonite throughout.

no remaining sUlphides.

Moderately oxidized - sulphides replaced by

limonites in about 50% of the rock.

Unoxidised-sulphides quite fresh ­

no limonltes present.

Trace oxidation - sulphides fresh but mlnor

limonite coating joints or fractures.

Weakly oxidized - most sulphates preserved but

significant limonite developed on joints and in

joint selvages.

TR

01

99

then AL

2.

5.

o (or blank)

Field 5 (Total %) (Column~-2~~25) Record the total of

sulphldes present. on a volume percent basis. using a two

letter code as follows:

4.

1

3.

Record the extent of OXIdation of iron minerals.

particularly sulphides. by the extent of limonite development.

using sIngle letter codes as follows:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Field 6 Grainsize IColL!'ILn 26) Record the average grainsize

ot sulphide mInerals present, using single letter codes

ego c = coarse) 2mm, m ~ medIum (0.5-2mmJ, F ~ tine, 0.5mm.

411208

Sulphide minerals not included in the above list should be

noted in the comments column.

Codes used are a single letter code for the dominant mode

of occurrence of the mineral In the logged interval. ego

worm tubes/bedded &
nodules

w

A vesicular

B banded; bedded

C disseminated in clasts

G = bedded and fracture fill

These two character tields

disseminated

wi thin ve ins

coating fractures

disseminated & fracture

fill

vein & disseminated

D

V

F

E

N

Fields 7-11 (Columns 27-381

Blank - mineral not present.

T = trace, mineral present but less

than 5% of the total sulphide

1 5-15% of the total sulphide

to 9 85-95% of the total sulphide

and A >95% of the total sulphide,

The proportion codes should sum to 10, unless significant

proportions of a different sulphide to those listed Occurs.

The estimated volume percentage of any mineral can be obtaIned

by multiplying the total sulphIde percent (field 5) by the

proportion code for that mineral and dividing by 10.

and a single letter/number code to record the relative

proportion of each sulphide species of the total sulphide uSIng

the codes.

record the mode of occurrence and relative proportions ot the

most COmmon sulphides. Fields are allowed for pyrite (py),

chalcopyrite (cPY), pyrrhotite (po), galena (ga) and sphalerite

I sp) .

2uv
I
I
I
I
I
I
I
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411209
20.i

Fields 12 to 24 LC:ol'IX'l_@-3~9.-6=·U record alteration mineralogy.

Field 12 - Alternative Intensitv - col. 39 - Record

alteration intensity as a sIngle number code as follows:

o Fresh unaltered rock with OrIgInal texture and

>95% of original rock forming mInerals intact.

1 - Partly altered, original textures preserved

and 5-35% of original minerals replaced by

alteration products.

2 - Moderately altered. overall orIginal textures

preserved but 35-65% of original minerals

replaced by alteration products.

3 - Strongly altered. original textures visible but

65-95% of original minerals replaced by

alteration products.

4 - Completely altered. original textures still

preserved but original minerals replaced by

alteration products.

5 - Intensely altered - as above but original rock

texture only poorly preserved.

6 - Fubarite - OrIgInal rock mineralogy and

textures completely obliterated.



The minerals to record are:

blank = not present.

20~
411210

85-95%.

T present but less than 5%.

1 5-15%. 2 = 15-25%. . . . . . . , 9

A +95%.

LIMONITE. ALBITE. CHLORITE.

EPIDOTE. K-FELDSPAR. SERICITE.

CLAY MINERALS. SILIFICATION (not veining)

CALCITE. JAROSITE/ALUNITE.

BARITE. AND FUCHSITE.

P pervasively disseminated.

W wallrock selvages adjacent to veins or fractures.

F coatings on fracture surfaces.

V as vein fill material.

S some particles partially silicified.

Quartz Veini~. Space is provided to routInely record only one

vein set per logged intervol. To make this workable. only

quartz and quartz composite (eg quartz-calcite. quartz-barite.

quartz-sulphide) veins should be recorded here (N.B. for NTT

assume all barIte veins have some quartz). Calcite,

In the second column. use a single letter code to record

the dominant mode of occurrence of the mineral:

Fields 13 ~ 24 Alteration MineraloQY__Cols. 40-63. Twelve two

column fields are allowed. to record the presence of specIfic

al~eration minerals. POI" each mIneral two columns are

provIdea. The fIrst column for each mineral is for a single

letter code for the estImated volume percentaqe of the mineral;

I.
I
I
I
I
I
I
I
I
I
'I

I
I
I
I
I
I
I
I
I
I



411211

R random. or

S stockwork

dominant angle between veins and the core axis using a single

number code:

volume percent of veining using 2 digit codes as for total

sulphide percentage.

QE =

Attempts to

Record the

EC = carbonate-epidote

Record the average

Record the estimated

Record here a two letter

TC ~ tremolice.

Include barite veins with

Letter codes QU ~ quartz carbonate.

quartz-chlorlte-carbonate-epidote.

quartz-carbonate-sericite-epidote.

qUartz-carbonate-sericite-chlorite-fuchsite etc.

In the case of breccia fill use codes QX or EX.

Field 28 Angle to core axis (aca) column 72.

number of veins per metre on a 0-99 scale.

o parallel to. through to

9 90 0 to core axis

or letter codes such as

Field 27 Veins/metre (columns 70-71).

Field 26 Veining % - columns 68-69.

jarosite-alunite or straight pyrite veining can be accommodated

the alteration mineralogy or sulphide columns. with appropriate

comments in the comment field.

QE

QS =

QF =

code to specify the vein type.

quartz-barite. QC ~ quartz-calcite.

record too many very different vein types in different logged

intervals will render the system unworkable from a plotting or

statistical point of view.

Field 25 Vein type - Columns 66-67.

quartz veins.

II
I 20J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



2. soft - broken by hand with difficulty

5. very hard - broken with difficulty wiLh hammer.

Record the dominant

code (0-99) if

perpendicular.parallel to 9o

1. very soft easily crumbled by hand

3. moderate - broken with hammer. but does not

ring when hit by a hammer

4. hard - broken by harnmer. and rIngS when

struck by' hammer

Field 31. Joint angle (column 80).

joint direction with a single digit angle

appropriate. or R for random.

Field 32. Hardness (column 81). This is a potentially

very useful measure to assess aspects like ripability or

grindability of the rock. Record using a single digit code as

follows:

Field 29 - Bedding angL~_Jcolumn 77). Record the angle

between the bedding trace and core aXIS using a slngle digit

code.

Field 30 - Fractures/metre (columns 78.79). Record the

average number of fractures (not healed) per metre in the

logged interval on a 0-99 numeric scale.

J'\
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



R.J. Fountain

Field 36 Sample Number (Column 96 - 102)

Two letter sample type code.

411213

(Columns 96-110)

Sample Type (Column 103 - 110)Field 37

Field 36-37

(Modification by R.E.Williams

and P.D. Ellis)

TS Thin Section

WR Whole Rock

GC Geochemical sample of set interval

Pb Lead Isotope sample

Space is provided for a sample number (normally a six

digit number with or without a prefix letter.

F1eld 35. Unit Code (columns 90-93). Th1S 1S for a 2

letter or digit code to 1dentify major rock un1ts. to correlate

with field mapping units. and/or to control composicing of

assay values. In many cases this informat1on w111 be added or

changed by later interpretations. but the ability to lump data

together in a controlled way is very important for computer

processing of data.

Fields 33, 34. Faultinq. Record the percentage of the

logging interval occupied by fault guage. uS1ng a 2 letter

percentage code in columns 86-87. and the angle of the zone to

the core aX1S with a two letter code (00-901 1n column 88 -89.

,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



DACITE

411214

(Co 1umns 14-21)

ANDESITE

& SHALE

LAVA

BRECCIA

FLOW BANDED

GLASSY

LAVA

DYKE

GLASSY

DACITIC BLEBS

PILLOW

PILLOWED

PEPPERITIC?

VESICULAR

VESICULAR

MASSIVE

MASSIVE

PILLOW WITH VESICULAR PARTS
PILLOW WITH BRECCIA

BRECCIA

VESICULAR WITH SOME PILLOW MARGINS

" "BRECCIAS
MASSIVE WITH SOME PILLOW MARGINS

VESICULAR AREAS

"

"

"

"

"

"

DACITE

EPICLASTIC

MONOMICT BRECCIA

"

MUDSTONE

POLYMICT BRECCIA

QUARTZ CARBONATE VEIN

FELDSPAR PORPHYRY

BASALT

I
I

-,.,
~Uu

I
I
I

ROCK TYPE: AN----

I ANL

ANLG

I ANLD

AN1D

I
BS

BSP

BAP

I BSPE

BSV

I BAV

BSM

I BAS

BSPV

I
BPB

BAB

BSVP

I BSVB
BSMP

I BSMV

DC

I DCL

DCLB

I
DCLF
DCLG

EPI

I MBC

MBCIJ

I MST

PEC

I QCV

QTPO

I
QTPS

•



RHYOLITIC VOLCANICLASTICS

& SILTSTONE

411215

/BASALTIC LAPILLI

VOLCANICLASTICS
VOLCANIC CONGLOMERATE

& PORPHYRY

& SANDY BEDS

INTERBEDS

LITHIC (DACITE)

DACITIC

"

"

"

BRECCIA (DACITE?)

/SHALE INTERBEDS

CRYSTAL

INTRUSIONS

& VOLCANIC CONGLOMERATE

/GREYWACKE/TUFF

/ "

/SHALE MUSCOVITE

& RHYOLITIC TUFF

& BEDDED TUFF

/ TUFF
/MUDSTONE - UNBEDDED

" VOLCANICLASTIC INTERBEDS

SANDSTONE

TUFF

SHALE

SILTSTONE (PELITIC METAMORPHICSI

BEDDED

& BASALTIC CONGLOMERATE

I
I~ " ,'"

~u (

I RVC

I RVCS

SHA

~I
SL

SLB

SLBC

I SLBS

SLC

• SLGT

SLGW

I SLM

SLMP

I
SLMS
SLT

SLTB

• SLTF
SLV

'. SLVB

SST

• TF
TFBC

I
TFSH

TFX

TFXL

I TFXD

TSB

• VC

VCG

I
I
I

•
I
•



Tar-ge!t l'oIae. CSAMr pha.se anOlnaly at approli 370m also on .f I an!'. of positiva
gravity ~nomaly.GeolQgical inter-po for hole 0-50m rhyolitic
volcaniclasti~s,50-200Qu~ River Shale, 200-375 volcanics, target=massive
SUlphides, fOQt~all volcanics.

411216
lB/1D7/sa

)
Collar RL I 661.3
'. Ri g 1 d I J49 "

RA I

389013.9E: 5394846~lN

Dr i 11 er I ORTNER
Completed I 04/06/87

Total Depth I 860.50
Part. OlCid D.pth I 16.60

DOWNHOLE SIJBYEY DATA.

OmRt.h Di9 Azimuth Cor. Sizp

0.00 -90.00 f21.fZIfZ1 HQ
30.00· -Cjl0.00 iI.llle HQ
bill. illIZI -::91l1.o_00 32f.1lI0 NQ
90.00 -89.09 321.lZlli1l NQ

121Z1.00 -89.00 261.1Zl1Zl NGl
150.0121 -89.00 256.00 NGl
183.00 -89.00 259.00 NQ
213.00 -88.0121 262.00 NQ
243.00 -87.00 276.210 NQ
273.00 -87.00 281. ~m NQ
303.01l1 -87.00 287.00 NQ
333.00 -86.00 289.00 NQ
363.00 -86.00 288.00 NQ
393.00 -84.1ZI1Z1 287.00 NQ
423.00 -85.00 28e.00 NQ

4:51.00 -83.1Z10 295.01Z1 NGl

483.0121 -85.00 288.0121 NQ
544.00 -84.0121 298.00 NQ
600.0Q1 -84.00 ·304.1210 BQ
630.00 -84.00 291.0\11 BO
660.01Z1 -84.1ZI~ 304.01l1 eQ
690.00 -84.1ZI1Z1 307.0li'l eQ
720.01Z1 -S3.01Z1 304.~1lI eQ
750.00 -83.00 313.00 eQ

Mintlrali~atiQn

a.ORr,! Comment.!!

Trace Sp-Gn associated with qt~-cb veining ~nd vesicle infilling in
Hellyer Ba.salt.

1

Preliminary rE!sults for a :!< C isotopes indicate C:i::!Ilc:ite infilling in
vE"gil:les in Hellyer Basalt-151l1C, which 15 greater than in 8RD02.

8'919giS,1 Ngt••

Alteratigo Omtail.

Significent BR,ult.

sequence 1a-75.0 r-hYolitic volC:il.l1ic::la~tics

75.1Zl-527.5 Q~e River Shale
527.5-850.5 Hellyer Basalt
8S0.5-8blZl.6 Epicla9tics=Mixed Sequence

HOLE I BRD001 Coords I
LOQged by I REW. PDE.
Commenced I 0~/04/B7

Start Log I 0.00
Tot OMid Depth I 0.00

Project I

I
_c·'" .....

I ";';Ud

I
I
I
I
I
I
I
I·
I-
I
l
l
J
1-
I--
I
I-
I

•
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nEPTK CDre SlIpl! LlTH'GY 0 ~~SIlLPIl[DES·- -----.-AlTEMTlON------- VUlUII6 51RUCIUR~ FAULT SU

TO RetO'f NlIlb,r llid !lin I YbGPyCpCoo.Sp IliBiChEpl.'fSeC1SiCIJaB,", TyVoMoA I.iJaFI H GgAnljj tn
J Is1l1l1.lIh n pt ri
D I 1 It Cll"ents

2.51 1.18 IV( 2 • n
5.41 1.21 RYe 2 I n
.,11 '.41 Rye • I ..
7.11 1.31 Rv<: I TRrDA I ..

11.41 1.81 '" I Itn:A I ..
12.81 I." Rye I TRFDA I ..
13.61 1.41 '" 1 TFrFIlA I •
Ib.b. Ull '" I TRFDA I ,
19.7. 3. Ie RYe I lin:.; I •
22.7' 3.111 RYe I TRHill I ,
25.11 3.~1 RY': II IIFIIo'! I •
28.18 :S.Ii! RYe II tRFM I •
31.71 3.11 .V<: ! HlFDA , •
34.11 3.&1 RYe TIlfIlA I •
31.71 l.U R" milA I •
41,1' 2.... Rv<: TRFM I •
43.21 3.11 RY:: TRFDA I ,
46.49 l.2I RYe n,nA ,

•49.se 3.1' '" TIFDA I ,
51.11 1.61 RYe TRrllA , •
52.61 1.51 RIfC TP.FIlA •
S3.51 '.9. Rv<: TRFDA •
55.71 2.2. '" TRFIlA ,
58.11 1.n· IV( TRfDA •

. 61." 2.2' Jv<: I1FKA ,
61.611 1.11 '" IlrKA •
64.61 3.1' '" un:A ,

.67.68 3.11 '" IlFKA •
n.31 1.11 '" 12FKA ,
71.71 1.41 '" limA ,
13,11 l.Ii '" 12F(A •

_75.'1 I." \ICS "5T .3FKfI ,
16.'1 I.Ii 151 I:iFDIl ,
79.11 3.1' SHII liST 15FBA 7 ,

~8:2."'1 7. It 15"'" IUDII • ,
15.'1 l.2I SIU! liST 12rDA. I ,
18.71 1.11 '"' 12FDA 7 •
.1.21 2.51 151 I7fDA ,
n.N I.BI 1151 SHA. 12;:DA , ,
911.~ '.51 '"' milA , ,
'19.11' J.Jt ~"Sl f5FVA IICTR.13 B •

111.n !.81 151 14FDII ac1R1:Z2 8 ,
113.5' 3.ll IfS1 5HII I!4fDA •
116.31 2.88 liST SHA 14FDII • ,
1I7.91 1.61 ",1 8 IlfDA •
m.ll !.BI "51 I IlfDA gcrRII? •m.lI 3.111 '"' I 15rDfI IICTRBlR B •
IlUI 3.11 "51 SH~ I el.FVil IICTRB21 7 •
119.Ji! 2.1.1 SHA IISi I mVA 7 ,
111 U l " •

m.2s~29~11·lhin s«l.

a1S.latDnt.ct

.J

""") ......
h'"

~,'
......
"'1

-
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'i9f No.
191011BS

r-
DEPTH Core Sa.ph LTTH'SY 0 --SULF1HDES-- --,..-ALTERATlDN-----·· Y[JNING STROCTURE FAULT SU

r TO Retay NUlb,r Ihi lIin I YoliPytpCoGISp IliBiChE9KfS,CISiCal.llalla lyl/aNal! Bl.J.F. H IIgAnq bI
I h1l1l111.111 n .' ..
D • I ., COSlellts

124.61 3.21 liST SiiA I mM • ..
( 127.71 3.11 "T IIFIJil. QCTRUa: ..

131.71 3. fIB nsr B1F~A 111:111113 ••
133.71 3.e! !lSf IIFIIA ..
13/1019 J.II nsr ILFDA ..
139.611 2.'\'1 nsr 11fDA QCTRBY! ..
m.?1 J.n "1 IlftrA 111:11640 ..
l45.711 3.11 liST SKA 81FIIA Kl'lllR •
148.7. J.n nsr IIFIIA DCTRBlR ,
t49.61 Vi" 'ST IIFIIA ,
151.71 l.U ",T IIFIIA ,
154. i'll 3.U ",T H1F!lA ,
157.11 3.&1 '51 UHA ,
15'.811 2.11 '51 myA IIC1111411 ,
Ib1.11 1.38 'ST IIFM mAB4~

,
1112.88 1.7H 'ST IlFDA IICTRl4R •
163.4' 1.61 'ST IIHA ,
164.81 1.41 'ST IIHA IlCiIISR ,
11111.7' 2.91 '5' BIFDA IICTRIJJ ,
169.'. 3.n IISi lIFO" lIel2184 •
172.78 1,BiI IISi ItF~~ IICTRm ,
175.7a 3. ~il 'ST IJFD~ IICISUJ I
178,111 3.DI 'ST B1FM DCBJB63 ,
1BB.21 1.~1 'ST IlrDA OCt3ltr ,
1BUI 3.ae !5T DCl515R ,
184.11 1.51 !5T I, GCTRI2R •
IB1.bl 2.91 liST SHiro DCTRI5it 9 ,
191.71 3.111 SHA !1ST DCTRIIR •
193.78 3.111 !5T •
1911.7' 3.1@ 'ST

,
m.71 3.n liST SnA •
til. 71 3.1a IISi ,
115.21 1.51 liST SHK /

,
217.71 2.51 '51 ,
'219.bI 1.91 'ST IIlf~

,
211.7' 1.n '51 IlFWl DCBIIS3 •
114.71 .l.R' !5T 'IFIlA BClU53 ,
2(1.78 3.81 SK~ liST 1lF~ GCTI!IU ,
2;:1.78 1.eB 'ST IlfDA mm3 ,

~4
223.111 1. BI Still. I'IST II.F3K GW1UP. 8 ,

'- 12~.18 UI S:>A 115; BlieA mp.1l3 B , I-"
229.71 3.31 SI!A liST 116Fi/. mUI31 ,

~c~

232.711 3.i11 liST IIbFI:lI •
m.~1 3.eB 'ST I~FiA • /\'
135.n 3.11 '51 14FBA ,

f-'.
218.18 J.U liST SEll. m'A IIW:1I3 ,
241.10 1.~1 '51 a2fDA IICTR~13 • 00
243.41 1.78 liST Sllli m!)A IICTP.113 •
i45.11 I.BI '" 13fYA IICUBSR ,
24S.bB lUI .\1 8lFDA •
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hge 110. i--
fBII7/BS I-

-
DEPTH Core Supl! llTH'SY D -5UlPKIDES- ----AlTERIlTlDII----~--· VEINING -STRUCTURE FAULT SU

TO ReeDY Nldbr lIij lIin I 'Io1iPyCpl:06lSg IliliCh[p.:fS~ISit.Ja8lJ1a l.,YoHoA B.Jlf. H stAagh
I tsbbb'h%1 n p' "D , t ., CD.tents

tU.lB 1.51 ." IIFIlI1 ..
2U.BB 1.711 'ST IlFIlA RCTRIIR ..
247.91 I.II!! m BtFDA IIm.e1i!. ..
Wl.BI 1.1l!! m 111FDA IIC(iil2~

,
252.1. l.ll m I1FIlA OCrmR ,
253.11 I.~I '" IIFIIA IICTRI2R I
256.711 :l.n 1151 5HA IIFOA IICIRI2] ,
p'.71 3.28 '" IIFDA leTRal] ,
262.71 3.11 SHA 1151 I3FBA DelRin 9 ,
m.711 3.BI 5"' UFSA , ,
268,71 3.12 $HA 'trDA IICTRI23 II ,
271.a 2.911 S", Ii3FM ClCltl2l B ,
m.ll 3.111 Sil~ liST IlFDII gnF.a2R II ,
277.71! 3.BI 'Sl IIIFIlA QUIl.tll ,
280.71 3.11 'ST IIFDA lIelLI23 ,
283.311 2.611 m TRfDil OCIIUR •
2811.48 3.11 liST SST TlIFIlA 9C81143 ,
289.51 3.11 m TifDA IIC1R133 •
2'2.6& ]. II 'ST TRFDA 11:1i11\2 I

295.7' 3.19 'SI TRfDA 1IC1114R •
~il.n 3.~1 liST SKA TRFDii QCII(IR B ,
3'liL.71 3.11 S!<l '"

TRiDA IIClll7R 9 •
314.7i1 3.81 SHii !lSI TRfDA 9tT1i.i133 , •
381.71 3.eW m TRFDii •
31B.71 1.1\'8 SHii liST TRfIlA. IICI2133 ,
3L3.7! 3. II! lIST J:RfIlA IIcmu ,
:no.7! 3." 'ST 13f1A IICI~U4

,
311l.71 3.11 m IlrBii IICTRm I
;m.7B 3,f11!J 'ST IlnA ,
:m,HI 2.7111 IISl IlnJ1 •
318.5! 3.11 'ST 12FBA , -
13Ul!J 3.81 liST SST 12FBA ,
m.6! 3.11 liST SST ~2FDA

,
337.7111 3.11 ", _lfDA IICTRlllIt , •
.l41l.7. 3. itl 'ST IlfDA RCIIlUR ., •
34J.li1 3.11 SST SIlJ1 IIFDA IIClI14R 1 •
346.7B 3.i11 SHA liST IlfBA IICI~ROR 6 ,
340, Sil 1.91 SHi, 1151 16f01l IICmU4 •
351. ;:R 2,71 SHO Imll' IICTRI4A 8 ,
352. )8 L5i1 SHA !1ST I/fBiI IICilli8R 4 I ~~
~4.9i1 2.11 SMA liST 16FiA lIW8BR 6 I
15ii.0i1 3.11 IfSr SHi1 .zrDii IIC1lJU B I-'-
1lI1.1' l.ll SHii ItST 12FilA , • l..o.
U4.;:i1 3.11 liST SST II FDA , I
161.31 3.11 "T IIFDIl , , M
3117.58 :2 .41 'ST .IFDA IIC4IIBR • I-'-
36'.~i1 :2.1i1 liST SHA 11FIII\ lICIRIlR B ,
111.11 I.bl 'ST .IFIlIi , ~
m.~B B.Ba 'ST milA IICTlim ,
171.41 lUI m BIFDA 1 I
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Page NC!.
l\1811\7188

DEPTH tort Su~le LITH'S! 0 -'SUlF'HlIiES- ---~--·ALTERAlI08I------ YHNING STRUctURE nULT !iU
ro RKDY lIulber Itaj Kin l YaliPytpColia5p ILiBiCh[pY.fSr[ISiC.J.Ball. TyVDNoA BaM. H 6g1ln9 h

I bh'hI.h'l.l n p' ,i
D , t .t CDunts

m.IH 1.71 '" BlrOA tltuiOR "37B.'lI 2.'1 'ST elFDA mRIU "382.11 3.11 SH' IlFDA QC1RB2J 8 ":JSt l' 2.7. SHA UFOA UCTkl23 8 "lBi.1I1! I." lIST SHA IlrDA t1CTRE~R 8 "3iI8.2. 1.61 '" IIFOA OetRnR "m.3I 3.11 "5T SHA UrSA , •
.m.11 2.8• SHA "51 13FSP. I ,
39S.!?B 1.80 liST 13FYA oml;!:R ,
:m.78 2.81 liST B3FIJA 1I[1RI23 •
4H1. BI 3.lI liST SHA 83'PA OCHa2R B ,
483.71 I." m SHA urVA IICTR1I3R B •
416.111 3.11 S\ol" "5T 83fIJA lICTRI13 B ,
no.n 1.11 !iliA I\!iI 13FOA QCTRIIl 1 ,
411.71 3.31 SH.l liST 83F"'A ~ill'B3 7 •
414.BI 1.11 !iliA liST 12F~A 7 ,
4IB.II 3.21 SHA 1151 BIFDA 7 •
421.71 2.71 !iH" liST molt 7 ,
421.9. 1.2. SMA liST IIIFOlt 9CTR123 •
42UI l.ll P1Si mD~ DCI4H!R •
42~. (I 3.U SHfi SST 11FIl~ I •
421.46 2.38 S~ !1ST IIFDA ml1l7 g ,
43&.11 2.31 IIS1 SHA B1F~.ol 9CTRII2R 8 •
433.11 3.11 IGT SHA IIFD~ I ,
06.11 :S.II SHA "5T IIFDA IItlRllR B •
439.11 3.11 5HA "ST IIFDA Qtl21BR 8 ,
4-42.11 3.18 SHA SST IIFIlA KIRI4R B •
44$.11 UI SIIA SST IIFDA I ,
448.1. 3.11 '51 IIHI! ,
451.1. 3.11 IIS1 mDA DtTRI5R ,
454.71 3.11 SHA "ST IIFDA I ,
451.71 3.11 51lA "51 IIIFOA I •
461.71 3.11 RS1 SHA IIFDA lIml2R 8 •
m.71 03.11 5HA /lST IIFDA - I

,
461>.71 3.11 SHA "51 IIFDA I •
469.11 UI 1151 5HA IIFDA I •
412.71 3.11 SHA SST IIFDA IItTRllR B ,
415.71 UI 'IIA IIFDA IICTRIU 8 ,

'"""478.71 3.11 '"' !l>fBA I ,
i-'-

481.71 3.n 5HIl "ST !l>F8A I ,
m.7I 3.11 '"' 14FBA lItTil12 7 • l'"

487.71 3.11 liST IIFDA DeTAI32 7 ,
M

41j11.71 l.Il 1151 51il\ 81FDA Rtll162 •
41j13.51 2.81 51i/. liST SIFDA IltTRB53 8 ,

""nUl :S.II '"' B:?n~ 7 ,
04n.71 3.11 '"' 12FIIA 7 ,

502.41 2.7. "51 SMA UF',IA mtll.13 7 •
SIS. 51 3.11 SliA Bl.FM , ,
~ili.DB ~.11I '"' IIB,ErA I •
m.41 '.11 SH~ m~A 7 ,
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P'9' No. c.:.
IBImaB

DEPTH Carl! Suple LITII'Si' Il --SULPIHDES- ------I'lLTERATlOII-------- \lE!YINi STRUCTURE FAULT SU
Til ReI:D~ HlI.lhef "aj ltin X YaiiPyCpCoSaSp lLiBiChEpJ(ISeClSiC.J.IaI'l. 'rVoNoil 81Jul N 6~l1nQ tn

I 151l1l1l'tl1ll n pc ri
D , I at Co.nnb ,

511.61 1.211 5", 'tlfVA 7 •
Sll.71 I. L11 SH. .tFWI , • I

513.21) \, 51 SHA il2r~A DCT~1!2R •
SU.~I B.71 SH' 14f9A , •
SU.HII lUI 5"' ilFDii mmA 6 •
~U.21 1.411 'S! 12FYA •
51&.41 1,21 "" iJIFIJA •
:m.61 1.21 "T LSfBA •
519.58 1.21 SIIil, "5T 1J2FDA IIICI3aeR •
5211.78 1.28 SHA KST IU-VA lICTRIS4 •
522. Sil 2.1i1 m SHA 12FIJA lICT;;i'iR B •
S'Z5.~1 3'.19 "" IHfYA mllH4 •
527.51 1.611 "" 13;lJiI m~NJ

,
529. HI LSi B~P BAli 11fD~ IP lP lICi1i'lBR •
532. ';11 2.28 m IlAV IlrOA 1P lP lIC~~l1eR •
535.31 3. Iii BAP OA!,' TlifDA 2 21' lP IIInmR •su.u l.11 BAP BAY lArDS Y2'1l 2 1P IV2P IIC~4Ii1R •
:541.51 3. [I OAP ililY TRfDA 2 21' 1Y2P C1C13iJBR •
544,61 3.'1 BAP lAY IRFDA 2 " 1'" mll611 •
541.71 1.U BAP B~Y T~FDj\ 2 IP IP2P 1IC!6IBR •
~i!l.7H Uil '" TRFDI\ 2 IP IP,P IICil2i!611 •
:5~1. 71 Uil '" TRFCADT 1 IP 1PIP QCI41B1! •
5~0.1I 3.D1 '" TJi;~j\ 1 IP 1P1P IIC.tUIi i
55'.71 l.n lA' nHA 1 IP IflP QCi!2B1R •
5~2. 71 1.HII SAP IlFLA 2 IP 2P2P IIcm24 •
5~5. 71 UB '" TRFIlA 2 IP 2P,p QW.i!6R •
5~8.11 3.n '" TRF~ 2 TPIII IPlP EClmll •
511.71 3.11 '" TRfl!A 2 TPIII IP,Y ilEum ,
m.7a UI IftP BAY TRFM 1 mv !PlY IIEIUSil •
577.71 l.ail BAP BPB illFDIl 1 TP TPIP lIC171~

,
SEI,10 3.n a..p TRFIlA 1 7P TPIP 9C1U5R •
583.711 l." 'OP TRillS T' TPIP IlCTIil!5~ •
5116. n ,1. a, A2'~'105 BAP TilFM , TP 7PIP GCBZ3lR ,

a5B4.I~il"Si!71 THIH SECT.
SB9.7il ~,ila BAP BFB TRFD3 1 T' IP1P QCTFtB37 •
592.11 US .J!'B BAP TRFIl4AT AIA2 I TP IPTP lIUU4il ,
594.911 2.21 BAP BPS TRrDA 1 IP IPIP' mmR •
S9S.bi! a.111 '" i!IFDB 1 T' IP1P muS4 ,
.5'18.611 :U111 JAP BPB TIlFDS 1 IP IPIP Emlll.il •
bi!l.li1 LIB BAP m TRF05 1 IP IPIP Emil;R 1 ,J::;;.
U4.7i 3.al lAP TIIF08 1 IP 1PIP Emw •
61.'7.1i1 1.3\1 GAP BPB iF-Filii 1 " IP1P ECT~a~1 • I-"
U:.il1 Uil -iAP TRFili! 2 21' IPIP IIC3U13 • ,.....
6013. iii 3, al a~s TiiFuS~t ~T~2 1 7P tPTP lICHWl ,
blo.6i1 2.91l 'AS TRF:)A L 7P IPIP IIcm~~ • l\.:)
&19.711 1.111 -BAS BAI{ T~FDiI 1 IP TPIP ECTFtU7 ,

1':)
Il:'. i6 I.el )AS 8~Y mt4 " L 1P TPIP Emm 4

6iS.711 3.01 ,as m ..~ 1 1P TPIP lIrga4A • I-"
Im.76 3.n !AS BAY TRFIl~ L 1P TPIP lIw::m •
IljJ. 711 1.011 B{lS ~AP II1FD3 I IP IP lICiF247 •
634.711 1.ill BAS lRF~l'l I IP 1P mUS7 4
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DEPTfI Care Suple lITK'6Y 0 --SUlPHIIlES- ------ALlERATlDII------ VtINllIIi 5lRllCTURf nULT SU
Til ~KO¥ Nalber Ill.j llin I YDiiPytpCoSaSp ILiliCIIEpKf5eClSiCaJalah TyVcIIDil. hJull H 6til:ftt h

I lshhhhII n 1< ,i
0 , , ., Co..enh

637.78 3.11 !AS . TRFI!A I " 1rlP EClIIH "1141.71 3.61 BAS BAY 81FDA 1 I' lrlP EtJRlJ1 "643.71 3.U
,., TIiFllii , TI 1rlP ReTna "646.7B 3.n ~S iAY TRFDil. I T' IPtP Etim1 "64'1.711 3.!II lAS BAY TIlFDA ,

"" lrlP £t11151 t,
1I52.7. 3.~1 .J." ' T~FDA ,

"" IP1P EUSil7R "655.711 3.i1' PA' IIFIl5 1 IPll1 "" EClSI4Il "

658.711 3.81 ...HS B~ I " TPIP ECl2IJ1 ,
Wi,liI 1.411 '" TRF" ,I 11 IPIP ,
661. 78 2.61i1 lAY BAI TRFDA I "" IPIP ECilIISR ,
6b4,78 3.n -l~B IRFU 1 " IPIP IICatlSR ,
667.11 3.10 BilY 3:.9 iRFDA ,

" 1PtP QtTRI3R •
117'1.711 3,"" 2 MB )llfDiI , 11 1111 QCaUlil ,
,n. 7' 3.~i1 '" I TIiFIli. I " TriP mll'li •
/l7b.18 3. ill BAD II Ii/FDA , IP 1IIP IIClRII2R ,
6;9.111 Uli iAe BillS I TIiFaA 1 " lPIP m1BB~

,
682.1;1 :!.n BA'! BAB I TFJD7 OJ 1 " IPlP gcal1l3R ,
6B5.711 3.BI1 BAS I TRFOA , IPT'll TPIP ECi21136 ,
6sa, 1\1 3.111 .JAB lAS II IRfDA L lP 1IlP 9C11I3Jl ,
m.71 3.ee lAS I~S II TRr~A 1 IP TPIP ~1112~

,
6H,Jg 3. ~~ I1mS66.J.AS BAB II TRHlA 1 TP 1I1P IlCTRI3R ,
b~T. 711 ;Uil m I HFIlI1 1 T' TPtP lI~jlWil: ,
ne,7i1 3•.111 BAS I TiiF~ 1 11 1111 ;CTFm ,
7a3.76 3.all 1" I TRFIlI1 , 11 1P1P 1IC11144 ,
716.71 3.111 ~Ai B;'~ 1 TRFDA 1 IP TPIP mel52 •
m.70 3.aa ill BAI TRFM , IP TPIP IIU4ISil: ,
112.7il 3.111 bs If..V TIlFDA I IP IPIP RCUfl4Il •
115.71 J:. BB PAS TRFIlA I 2P TPIP gUZtJR I
7l8.78 3.BiiI lAS 31'S TRFIl~ I T' IP1P aciUM ,
TZl.HI 3.n BAS 8A'! IRFIlA I I' TPIP 11l:t4127 •
7~4.71"" l.n JAS BAI T~rllA 1 IP " ECl2124 •
727.71 3.DB '" IRFIlIY2 V4'o'J I IP Tr\p EUlm ,
131.71 l.el JA'o' BAS IIFIlA 1 " TPI' ECmt7 •
733. ;~ 3.20 BAS SAV TRFIlA I I' IP1P QCTilII2Il I .nJ.l-A2ljl~8Il4 TH1~ SECT.
1311.71 3.BI .)I.'l BAS TIlF02 A!V5 I " tPIP ECllil61 ,
7J~.11 3.18 lAB BAY TlFIl3 ~IY6 I IP IPIP EU2IH •
H2.71 J.U B~V IA; TRFilS vlVS 1 I' IPIP E1:121H ,
745.10 3.U BAS BAI TRFDS '" IPnl IP1P [[11m •
HO.78 3.111 J!M BAS TRFDS '" 11 TPtP 1IC1116a ,

"""1~1.1(1 3.11 BAS m TRFllg Al' IP TPIP ~lIIeli
,

/54. ill 3. ~I !.\v B~ TRFIlA ,
I' TPIP IICIlIB3 • ~15'.7·A2~~ml THIN SECT. I-'"

757. i3 :l'.li!1 7ilV B~S TFHA , I' lP:P QCiRiHR ,
na.'a 3.~1I 3"Y 6018 TIlFIlA , IP TPIF ~m,wl

, f--
703.11 ;;, ~i!J ""'BAS PAS TRFDA I 1P TPIP QC:m~

, im.1·A:~szar Tlitll SECT.
~,'7H.73 3. ~B lAS Bo11 i~FIiA , I' 1P IIU<as;1: , ~11.6.'=A29~nll rliiN SECT.

7o?11 ~.1I ,.. lUlleDI DI I " ,~ Gell LI5A , ~
172.71 1.n -Yos IRFIlA I " 1P KJa~R .1'

~~775-.1il 3. Oil BAS BAB U'f04 "' II TPIP !ICIRI3R II i775.1-A'mm TKIN SECT.
179.a 3.3il BAV BA8 TP.FOA I 1P TP\P QCIlB3R "i81.71 3, ~I BA'! gAB mllllll 01' 1P TP1P IItTRUR II
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Collar RL : 661.3
Rig id: J49 (modi

1989

389013.9E 5394846.1N
Driller: ORTNER
Completed: 15th Nov
Total Depth: 1133m
Part Oxid Depth:

BRD 01A Coords
PDE

20th August 1989
592.8m
Depth:

HOLE : DDH
Logged by:
Commenced:
Start Log:
Total Oxid

Target Description

ExtensIon of BRD 01 to test the Que/Hellyer sequence below the Hellyer
Basalt and allow downhole geophysics to be run to test the surrounding area.

None of significance - trace Sp-Gn associated with qtz-carb veining and
vesicule infilling in the basalt horizons.

0-75.0m
75.0-527.5m

527.5-850.5m
850.5-922.0m
922.0-953m
953 -1052.2m

1052.2-1085.1m
1085.1-1109.8m
1109.8-1133

1133

Pyroclastics
Que River Shale
Hellyer Basalt
Dalcitic Lavas and Breccias
Lower Basalt
Feldspar phyric sequence
Lower Andesites
Lower Dacitic Tuffs and Lavas
Animal Creek Greywacke
EOH

Sericite-calcite common below 850.5m - stronger towards base.
FuchsIte-epidote-silica occurs particularly around 917-922m near the
Lower basalt.



---------------------
3 weeks to remove PVC. set wedge and commence drilling.

Geoloilial Notes

Pb isotopes indicate Que River-Hellyer-Rosebery mineralisatIon signature.
GeochemIstry confirms alteration.

DO~Nl:!Q~_E_~I)RV~:LDATA

Depth Dip Azimuth Core Size

0 -90 0 HQ
30 -90 0 HQ
60 -90 321.0 NQ
90 -89 321.0 NQ

120 -89 261 NQ
150 -89 256 NQ
183 -89 259 NQ
213 -88 262 NQ
243 -87 276 NQ
273 -87 281 NQ
303 -87 287 NQ
333 -86 289 NQ
363 -86 288 NQ
393 -84 287 NQ
423 -85 288 NQ
451 -85 295 NQ
483 -85 288 NQ
514 -84 298 NQ
585 -84 304 NO-

WEDGE AT 586m oJ;;.

I-'-
r-....

t..:J
~

c:~
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Depth Dip Azimuth Core Size ,...
C."

604 -81 290
634 -81 290
664 -81 290
724 -81 291
769 -81 293
883 -79 294
970 -78 292
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DEPTH Core LITH' GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaM.i VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

547.7 20.2 BSPV 0 701409 WR
571.7 24.0 BSP 0 701410 WR
550.7 0.1 BSP 0 701348 TS
577.7 6.0 BSPV 0 701411 WR
586.7 9.0 BSP 0 701412 WR
592.7 6.0 BSPB 0 701413 WR
610.8 18.1 BSPB 0 701414 WR
598.8 6.0 BSPB 0
604.8 6.0 BSPB 0
610.8 6.0 BSPB 0
634.8 24.0 BSMV 0 701416 WR
616.8 6.0 BSM 0
613.4 0.1 BSP 0 701349 TS
622.8 6.0 BSMV 0
628.8 6.0 BSMV 0
634.8 6.0 BSMP 0
632.0 0.1 BSP 0 701350 TS
652.0 18.0 BSMV 0 701417 WR
640.8 6.0 BSMV 0
646.8 6.0 BSMV 0
648.5 0.1 TSB 0 701351 TS
652.8 6.0 BSMV 0
688.8 36.0 BSBV 0 701418 WR
658.8 5.9 BSBM 0
664.8 6.0 BSBV 0
670.8 6.0 BSBV 0
676.8 6.0 BSB 0
682.8 6.0 BSBV 0
688.8 6.0 RJBM 0
1i94.8 . 9.. U BSMB 0 701419 WR
700.8 6.0 BSBM 0 701420 WR
BRECCIA TO 699.2 ,;;;.
718.3 17.5 BSMB 0 701421 WR I-"
706.8 6.0 BSMB 0 l"

c,":l
~

,1
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DEPTH Core LITH' GY O. Sulphides Alteration Veining Structure Fault. SU Sample c:
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeClSiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

701. 8 0.1 BS 0 701353 TS
709.8 3.0 BSMB 0
711. 9 2.1 BSMV 0
718.3 6.4 BSMB 0
713.7 0.1 BS 0 701354 TS
MASSIVE TO 714.5
742.8 24.5 BSMV 0 701422 WR
724.8 6.5 BSMV 0
730.8 6.0 BSVM 0
735.0 0.1 BSP 0 701355 TS
736.8 6.0 BSMV 0
742.8 6.0 BSBV 0
741.7 0.1 BSBV 0 701301 Pb
742.6 0.1 BSBV 0 701302 Pb
754.8 12.0 BSMB 0 701423 WR
748.8 6.0 BSMB 0
754.8 6.0 BSMV 0
760.8 6.0 BSVB 0 701424 WR
784.8 24.0 BSMB 0 701425 WR
763.8 3.0 BSMB 0
769.8 6.0 BSMB 0
766.0 0.1 BS 0 701356 TS
775.8 6.0 BSMB 0
779.1 3.3 BSMB 0
784.8 5.7 BSMB 0
781.1 0.1 BSMB 0 701303 Pb
796.8 12.0 BSBM 0 701426 WR
790.8 6.0 BSBM 0
796.8 6.0 BSBM 0
814.8 18.0 BSVB 0 701427 WR
802.8 6.0 BSVB 0
808.8 6.0 BSVB 0

..c;;..

814.8 6.0 BSVB 0 ~

809.5 0.1 BS 0 701357 TS I·....

~,'
M
00



• - - - - - - - - - - - - - - - - - - - -
l\:~
cx;;

DEPTI:l Core LITH' GY O. Sulphides Alteration Veining Structure Fault SU Sample l-

To Recov MaMi VoGPyCpPoGaSp lLiBiCyEpKfSeClSiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

838.8 24.0 BSMV 0 701428 WR
820.8 6.0 BSMV 0 4
826.8 6.0 BSMV 0 4
832.8 6.0 BSMV 0 4
838.8 6.0 BSMV 0 4
851.2 12.4 BSB 0 701429 WR
844.8 6.0 BSVM 0 4
849.3 4.5 BSBV 0 4
849.4 0.1 BSB 0 TRFDA 1 4
849.4 0.1 BSB 0 701201 WR
851.2 1.8 BSBV 0 OIFDA 1 4
851.5 0.3 PBC 0 701430 WR -
851. 4 0.2 PBe 0 02FDA 1 1P 4
851.4 0.1 PBC 0 701202 WR
851.5 0.1 PBC 0 02FDA 1 1PTP 4
854.0 2.5 MBCD 0 03FCA 1 1P2S 4 701222 GC
853.1 0.1 MBCD 0 701203 WR
856.2 2.2 MBCD 0 01FDA 1 1P2STP QC0202R 4 701223 GC
858.4 2.2 DCLB 0 TRFDA 1 1P1PTS1P QC02022 4 701224 GC
856.7 0.1 DCLB 0 701305 TS
856.7 0.1 DCLB 0 701204 WR
860.0 1.6 MBCD 0 TRFDA 3 2P1P1P2P QC0102R 02 4 701225 GC
862.0 2.0 PBC 0 01FVA 3 2P1PTS2P QC0102R 4 701226 GC
864.0 2.0 MBCD 0 DTD1 3 2P1PTS1P 4 701227 GC
862.9 0.1 MBCD 0 701306 TS
862.9 0.1 MBCD 0 701205 WR
865.5 1.5 MBCD 0 1 TP1PTSTP QC0102R 4 701228 GC
867.3 1.8 DeL 0 TRFDA TD 3 2PTP4P2P QE0304R 4 701229 GC
865.8 0.1 DCL 0 701307 1'5

865.8 0.1 DeL 0 701206 WR
870.0 2.7 MBC 0 TRFDA 1 TP1P5PTP 4 701230 GC
867.9 0.1 MBC 0 701308 TS
867.9 0.1 MBC 0 701207 WR,.t.~

872.0 2.0 DCl. 0 TRFV9 VI 1 1P2PTP QS02017 7 4 701231 GC ~
b~

~,'
~

~
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DEPTH Core LITH 'GY O. Sulphides Alteration VeinIng Structure Fault SU Sample (\,

To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

871.1 0.1 DCL 0 701309 TS
871.1 0.1 DCL 0 701208 WR
874.0 2.0 DCL 0 TRFDA 1 IP3PTP OCOI03R 7 4 701232 GC
875.6 1.6 DCL 0 1 IP3PTV OCOI012 4 701233 GC
878.0 2.4 DCL 0 01FDA TP IPIP 4 701234 GC
878.0 0.1 DCL 0 701209 WR
880.0 2.0 DCL 0 1 IP 4 701235 GC
882.0 2.0 PBC 0 2 TP3P 4 701236 GC
884.0 2.0 PEC 0 02FDA 2 TPIP 4 701237 GC
886.1 2.1 PEC 0 TRFDA 3 IP 2PIP2S1P 4 701238 GC
885.2 0.1 PEC 0 701310 TS
885.2 0.1 PBC 0 701210 WR
885.3 0.1 PEe 0 701211 WR-FRAG
887.9 1.8 PBC 0 3 TP 2PTP152P 4 701239 GC
889.2 1.3 TFXL 0 TRFVA 3 2P2P IP 6 4 701240 GC
888.3 0.1 TFXL 0 701311 TS
888.3 0.1 TFXL 0 701212 WR
890.1 0.9 PBC 0 TRFDA 3 IP IPIPTPIV OC02038 4 701241 GC
890.2 0.9 OCV 0 TRFD9DT OC80016 4 701242 GC
892.0 1.8 MECD 0 2 TPIP2PIV QC0204R 4 701243 GC
894.0 2.0 MBCD 0 TRFDA 2 TPIP IV OCOI032 4 701244 GC
896.0 2.0 MECD 0 TRFDA 2 TPIP2PTP 4 701245 GC
898.0 2.0 MBCD 0 2 TPIP2PTP 4 701246 GC
900.0 2.0 MBCD 0 2 TPIP2PTP 4 701247 GC
898.1 0.1 MBCD 0 701213 WR
902.0 2.0 MBCD 0 TRFDA 1 TPIP2P 4 701248 GC
904.0 2.0 MBCD 0 TRFDA 3 IPIP2PIP 03 4 701249 GC
902.1 0.1 MBCD a 701312 TS
903.1 0.1 MBCD 0 701313 TS
906.0 2.0 MECD 0 TRFDA 3 IPTP3PIV 4 701250 GC
906.1 0.1 MBCD 0 701214 WR
908.0 2.0 MBCD 0 TRFDA 3 IPTPTPIP 4 701252 GC
91l9.1 1.1 PRC Il 02FDA DT 4 2P TPIV 1 4 701253 GC ='"'~

908.6 0.1 PSC 0 701314 1'8 i-'-,....
?'"
W
0
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DEPTI! Core LITH' GY O. Sulphides Alteration Veinlng Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

908.6 0.1 PBC 0 701215 WR
911.0 1.9 MBCD 0 01FDA 1PTP1P 4 701254 GC
913.0 2.0 MBCD 0 01FDA DT 2 TP1P1PTV QC01015 4 701255 GC
912.1 0.1 MBCD 0 701216 WR
915.0 2.0 MBCD 0 TRFDA DT 2 TP1P2P1V QC0102R 4 701256 GC
917.9 2.9 MBCD 0 TRFDA 2 TP1PTP1P QS02014 4 701257 GC
918.8 0.9 BSM [) D1FDA 3 1P 2P1P IV 1W QF50015 4 701258 GC
918.0 0.1 B5M 0 701315 TS
918.5 0.1 BS 701358 TS
920.3 1.5 B5MB 0 01MVA AT 3 1P 2P1P IV 1W QC1004R 4
921.1 0.8 MBCD 0 01FDA AT 3 1P 2P1P IV 1W QF1505R 4 701259 GC
922.0 0.9 B5MB 0 TRFDA QC0102R 4 701260 GC
932.0 10.0 B5MV 0 TRFDA QC0205R 4 701261 GC
941.0 9.0 BSMP 0 TRFDA AT 2 1P 2P QC0106R 4 701262 GC
934.5 0.1 B5MP 0 701218 WR
938.7 0.1 BS 701359 TS
950.5 9.5 BSPV 0 TRFDA 2 1P 1P QS0308R 4 701263 GC
943.2 0.1 BSPV 0 701316 TS
953.5 3.0 BSB 0 TRFDA 2 1P 2P QC1008R 10 701264 GC
953.0 1.0 BSB 0 701317 TS
958.3 4.8 MBCD 0 TRFDA 1 TP1P1V QC02036 10 4 701265 GC
958.1 0.1 MBCD 0 701318 TS
967.5 9.2 DCL 0 01FVA 1 1P2P QC0102R 701266 GC
964.1 0.1 DCL 0 701219 WR
971.4 3.9 MBCD 0 04FVA 2 1P1P3PIV QC01016 4 701267 GC
971.4 0.1 MBCD 0 701319 TS
971.4 0.1 MBCD 0 701220 WR
972.8 1.4 DCL 0 02FDA 3 IP 2PTP3PIP 5 4 701268 GC
974.9 2.1 MBCD 0 TRFDA 2 TP IP1P2PIP QC0102R 4 701269 GC
988.8 13.9 MBCD 0 01FV9DT Al 1 1P1P 1P QC0103R 4 701270 GC
982.1 0.1 MBCD 0 701221 WR
987.7 0.1 MBCD 0 701320 TS
994.8 6.0 MBCD 0 01FV9Vl VT 1 1P1P IP QC02045 4 701272 GC ~....

998.2 3.4 MBCD 0 01MDA 1 IP1P3P1P QC02107 502 4 701273 GC i-'-,....
M
W,..
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DEPTH Core LITH'GY O. Sulphides Alt~ation I Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpK~SeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

996.9 0.1 MECD 0
i .

701322 TS
I

996.9 0.1 MBCD 0
11PTP2PIJ

701286 WR
1001.2 3.0 DCLF 0 01FVA 2 IP Q501067 6 4 701274 GC
999.7 0.1 DCLF 0 ! 701323 TS
999.7 0.1 DCLF 0 701287 WR

1004.0 2.8 DCL 0 01FVADT 1 TP1P TP QC04067 4 701275 GC
1006.6 2.6 DCL 0 01FVA 2 ip TFTF3PTF QC0108R 5 4 701276 GC
1008.2 1.6 DCLF 0 TRFDA 1 TP1P2P QCOI08R 6 4 701277 GC
1013.0 4.8 DCL 0 701431 WR -
1011.3 3.1 DCL 0 TRFDA 1 IP2P QCOI08R 4
1008.7 0.1 DCL 0 701324 TS
1008.7 0.1 DCL 0 701288 WR
1013.0 1.7 DCL 0 TRFDA 2 IP IFTP3PIV QC0308R 4
1014.6 1.6 MBCD 0 TRFVA 1 1P2P QCOI08R 4 701432 WR ~

1024.1 9.5 DCLF 0 701433 WR -
1016.2 1.6 DCLG 0 TRFVA 2 IP IF 2PIR QCOI08R 4
1020.8 4.6 DCLf 0 TRFDA 1 IPIPl!'1 QC0208R 7 4
1017.9 0.1 DCLF 0 701325 TS
1017.9 0.1 DCLF 0 701289 WR
1024.1 3.3 DCLB 0 01FDA 1 IP QC0208R 4
1026.4 2.3 MBCD 0 TPIP2P QX1215R 4 701434 WR /'
1025.2 0.1 MBCD 0 701326 T5
1025.2 0.1 MBCD 0 701290 WR
1028.8 2.4 MBCD 0 TRFDA 1 IPTPIPIP QC0105R 4 701278 GC
1027.3 0.1 MBCD 0 701327 TS
1027.3 0.1 MBCD 0 701291 WR
ID29.6 0.6 MBeD 0 701435 WH
1029.5 0.7 MBCD 0 TRFDA 1 QCD105R 4
J029.6 D.l QCII n OS90017 4
1035.0 5.4 PBC 0 01FCA 1 QC0102R 'I 701279 GC
1041.9 6.9 PBC 0 02FDA 3 TP2P2PIP QCOI02H 4 701436 WR
l041.0 0.1 PBC 0 701328 TS
1041.0 0.1 PBC 0 701292 WR J:;:,..

1046.0 4.1 MECD 0 TRFDA 1 IP IV QCOI02R 4 701280 GC i-"
f.-'-

l\:J
W

~,'



• - - - - - - - - - - ,- - - - - - - - - -
l\:)
l\:)
'-II

DEPTH Core LITH' GY O. Sulphides ,Alte!ration 6 Veining Struct m-e Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKf~eClSiCa aBaMn TyVoNoA BFnJH %IAn Number Ty

. ,
!

1052.2 6.2 MBCD 0 701437 WR
1048.0 2.0 MBCD 0 02FVA 1 IPTP QC0502R 20 4
1052.2 4.2 MBCD 0 TRFDA 1 IP QC0215R 4 1012
1052.2 0.1 MBCD 0 701329 TS
1052.2 0.1 MBCD 0 701293 WR
1060.0 7.8 ANLG 0 TRFDA 2 TP IPISIV QE0311R 701 4 701438 WR
1053.7 0.1 ANLG 0 701330 TS
1053.7 0.1 ANLG 0 701294 WR
1058.2 0.1 ANLG 0 701331 TS
1059.8 0.1 ANLG 0 701332 TS
1067.9 7.9 ANL 0 TRFDA 2 IP TPIPTSIV QE0311R 4 701281 GC
1060.4 0.1 ANL 0 701333 TS
1060.4 0.1 ANL 0 701297 WR
1065.7 0.1 ANL 0 701334 TS
1.066.7 0.1 ANI. 0 701.335 TS
1066.7 0.1. ANI. 0 701299 WR
1072.0 4.1 ANLO 0 TRFDA 2 TP 1.PIPTSIV QE0311R 4 701439 Wf,

1070.8 0.1 ANLD 0 701336 T5
1070.8 0.1 ANLD 0 701402 WR
1074.3 2.3 MBCD 0 TRFDA 2 TP 1.P1.P IV QE0311R 4 701440 WR
1077.8 3.5 ANI. 0 701441 WR
1075.8 1.5 ANL 0 TRFDA 2 TP TPIP IP QE0311R 4
1074.9 0.1 ANI. 0 701337 TS
1074.9 0.1 ANI. 0 701403 WR
1077.8 2.0 ANI. 0 TRFVA 1. TP TP IV QE0311R 4
1081.0 3.2 ANLD 0 TRFVA 2 IP IP 2P QE0311R 6 4 701442 WR
1080.1 0.1 ANLD 0 701338 TS
1080.1 0.1 ANLD 0 701404 WR
1085.1 4.1 ANL 0 1 TP IPTPTPIV QC0311R 4 701282 GC
1086.0 0.9 DCL 0 02FDA 2 IP IPTPTP2V QC031l.R 4 701284 GC
1085.2 0.1 DCL 0 701339 1'5
1085.2 0.1. DCL 0 701405 WR
1.092.2 6.2 1'FXD 0 701443 WR tJ;.:......

1087.6 1.6 TFXD 0 02FBA 2 1.PTP IP 7 4 I-"
r-"-
h",)

W
W
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DEPTH Core LITH' GY O. Sulphides Al teration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

1086.7 0.1 TFXD 0 701340 TS
1086.7 0.1 TFXD 0 701406 WR
1089.0 1.4 TFBC 0 01FBA 2 TP1P 1P QC0104R 4
1089.8 0.8 TFSH 0 01FBA 2 1PTP 1V QC0104R 7
1090.1 0.3 TFBC 0 01FBA 2 1PTP 1P QC0104R 4
1092.2 2.1 TFEC 0 01FBA 2 1PTPTP1P QC0104R 4
1090.6 0.1 TFBC 0 701341 TS
1096.3 4.1 TFXL 0 701444 WR
1095.8 3.6 TFXL 0 TRFDA 1 TPTP 1P QS0104R 4 0551
1093.9 0.1 TFXL 0 701342 TS
1095.3 0.1 TFXL 0 701343 TS
1096.0 0.2 TFXL 0 01FVA 2 TPTP 1V QC0205R 10 4

BROKEN
1096.3 0.3 TFXL 0 01FVA QC02057 4
1098.0 1.7 ANID 0 TRFDA 1 TP TV QC0109R 4 701285 GC
1097.7 0.1 ANID 0 701344 TS
1107.0 9.0 TFXD 0 701445 WR
1104.6 6.6 TFXD 0 01FDADT 2 TPTP 1V QC03023 4
1102.9 0.1 TFXD 0 701345 TS
1107.0 2.4 SLTF 0 08FDA 1 TP 7 4
1109.8 2.8 PCL 0 03FDA 2 1P 1V 4 701446 WR
1107.1 0.1 PCL 0 701346 TS
1107.1 0.1 PCL 0 701407 WR
1118.5 8.7 SLGT 0 701447 WR
1112.0 2.2 SIGW 0 05FBA 1 1P 7 4
1118.5 6.5 SLGT 0 02FBA 1 1P QC02053 602 4
1131.0 13.5 SLG 0 701448 WR
1112.7 0.1 SLGT 0 701347 TS
1120.6 2.1 SL 0 05FBA 1 1P 6 4
1131.0 10.4 SLGW 0 04FBA 1 1P QE0303R 6 4
1133.0 2.0 ANL 0 03FDA 1 TP 4 701449 WR
1133 0.1 ANL 0 701360 TS ,p.,

1133 EOH I-'-
~

~.:;l

w..,.
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Collar RL

Rig id

E!:age

Project I

HOLE 1 BRDIDI2I2 Coords 1
Logli'ed by • REW
Commenced 1 22/06/87
Start Log I 121.1210
Tot Oxid Depth: 121.121121

Target DescriotigD

389296.9E 5394519.1N
Driller I ORTNER
Completed : 1215/1218/87

Total D~pth I 676.6121
Part. OKid Depth I 12.bC!l

RA • ..
18/1217/88

Cede 1

642.4
J49

Target was pOSitive gravity anomaly interpreted at depth of 220m
(downhole d~pth of about 500m)beneath base of Que River Shale.Thi~ depth
was to great fol"" a massivE' sl.llphide target to hi.'IVe been detected by
C.S.A.M.T. However" a co-incident C.S.A.M.T. phase anomaly was considered
to be due to hanging wall mineralisation.

Mineralisation

Significant Results

Alteration Details

pr~liminary 0 ~ C i50tOP~ data on calc:it~ vesicl~ infillings in th~

Hellye~ Ba~alt indicate t~mpe~ature~ oi 120C.

Gene~aI Comments

DaWI' hale E.M. was
Camp eu-ed ta 8RDIZI01
Se(ll.,,~nce· - HOWE·....ER
BRD0~1 consequently
of the hal e.
sampl es.

Geglogical Notes

n.ln to the end oi the- hale. No tP.ncm~I if!s werE!' detRcte-d.
tha hala wa.!5 prab<ilbly 5tapped 20m short o'F 'the 'Mix~d

the isato~e date indicates IQw~r ~emperatur~s than in
ther·e is no 1 i kel i hood oi an or"! bod'! beneath the end

Petrophysics measurements were done on co~e

POWNHOLE SURVEY DATA'

Deoth Dig Azimuth Cpre She

"l.00 -90.00 0.01,£1
90.1i'l1Zl -68.50 102.01,£1 NO
lS~.~0 -8S.i211Zl 7·~.00 NO
21~.iZl0 -79.5~ 97.0~ NO
27!i).1{}0 -77.00 1LJ0.00 NO
.".:'"·25.013 -76.00 1~1. 00 NO
397. W2J -73.00 Ie::. .00 NO
472.~e -72.00 <:;6.0'" t'JQ
514.L~l() -73.5·iJ 91.0el NO
600.LJ0 -73.50 96.ml ND
660.QlE) -74.00 96.00 NO

i
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ISlmile 0:
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DEPTH Care SlI.plf lITH'SY II --SULPHIDES-- -------A1.TERATlOll-------- VEINUIIi 5TRUCTU~ fAliLl SU
j TO RtCDv Nuber Raj lIin I VDGPyC"Coli.Sp Ili8iCbEpr.:IG~ISiCIl~IBaIlI T.,YoNoA BaJah M GgAnQ tD

I 15111111111, n p' ,;
D I .t C'I-enb

'.21 '.11 ROC I I
S.2I I.I! RVC LTRFM 7 ,
7.31 1.91 'OC I nFPA I ,
1.11 1.31 ,OC I I2FDA I ,

~

B.BI I.BI 'OC 1 12FDA ,,
11.31 I.iI RVC I nrDA ,
Il.U l.1I AVC j UfQ,\ll •
15.7. 2.71 'OC TRFDr! •
18.111i1 3.11 RVC HiFlA ,
22.11 2.21 'OC TRFDII ,
24.1' 2.BI 'OC TRFDA ,
2S.~' 1.81 RYC IIFDA ,
27.41 1.~1 'I< .lrDti ,
31.41 1." RVC 'IrDti ,
33.5. 3.'1 lIVe· IIFOt! ,
34.~1 1.11 RVC IIFOA ,
37.1t1 1.11 AVe IIFIlA ,
41.61 1.11 ." IIFDA •
"J,lII 3.U .v< 'IrM ,
40./11 :s.el ." mOA ,
48.'. 1.41 m I3FDA ,
"'.61 I. III ." l5FlIA ,
52." 3.1. m IltFl:A ,
"... 3.11 ." 13FKA 7 ,
58.61 3.1' m 15FKA ,.
'I.~ 2.11 M I5fKA .,
6·"'1 3.11 m "''''

,
65.81 1.21 YO, 15FKA ,

-, 67.1' 1.31 SIIA liST I?FDA I ,
71.21 3.11 liST SIIA 7 ,
7.1.31 3.lI SIIA liST ICTRllJ 7 ,
7L,41 3.11 SIIA liST IWNU' 7 •
7'.61 1.71 "ST SHA GCIRI13 1 ,
Il." 3.11 51111 liST lICTRI23 7 ,
83.61 I.U liST SMA 7 ,
18.61 1.11 "ST SHA 7 ,
91.61 1.11 liST SHA 11FIlA IICTRI2R 7 ,

-) 94.61 I.U SIlA liST 12FM IICIRIU 7 ,
91.61 3.11 S..ASST I:!fDA . IIURUS 1 ,
IIUI 3.11 liST SHA I1FDA Delllim 7 ,
112.91 2.31 IISISM I2FDA IUI13R 1 •
116.11 3.11 liST SMA IICII143 7 ,
119.11 I.N 1IS1 SMA 1IC11143 7 ,

,.[,;k
J12.J' ~JI /lSJ ICIIIU ,
115.71 3.11 ItS' SHit 1IC13JIR 7 , I-'-
IlB.n 2.91 IIS1 SHIt 1It11131 • ....
119.91 l.iI '" lIel2152 ,
123.11 3.11 ,,, ICTR132 7 ,

~
12UI I." '" IICTRI42 7 ,

W121.61 3.11 m ICIRI22 ,
O";i
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DEPTH Core Sllple lITII'SY II --SIIlPHID£S-- --Al..TERRTlQN-~--- YElNIII6 STRUCTURE FI'IULT SU
l m RKDY Mu.br Itl.i lIin I '1oSPyCpCoSaSp l~iBjChEpKfSeCISiC ..J.BlI'Il TyVDMDR hJlh H Ii,An; to

I 'hhhhhh n pc ", , I at [a,uti
)

m.~1 "'. liST SIIR I • ;CIlI4R 7 "~. 133.1.. 3.81 '" • • DCTRI4R II
Ilb.6I 3." 'ST I IIFNI DCBlI5R "139.31 2.7. '" IICTRIU II
H2.f' J.J' 'ST 11[;".82 "145.5. 3.11 'ST 111:11153 "148.6' 3.31 'ST 9C1115R "151.61 :J.1I1 1151 SIIA mRll4 7 II
154.&1 3.11 liSt SHA IIFDI! IICTRI3R 7 "1~1.61 -3.11 SH~ !'l51 12FDA Klll32 7 "11.8.61 3... liST 5HA IICBIH5R 7 "In.'' 3." 11.31 SIh\ IICTRn2 "11l6.U 3." liST. VCI2.SR ,
m.61 3." 'ST IIl:TRII4 ,
112.6' 3.11 ,ST IICTRIH ,
175.61 3.11 'ST IICTRll4 ,
11B.U 3.11 '" 9CTRlI511 ,
181.61 3.11 SIIA liST DClII5R 8 ,
le4.&1 3." SHA 1'151 QCTi81R 8 I
IB7.61 3.11 liST SKA ISFUA • ,
191,61 3." liMA liST ISFDA DeTRI23 8 ,
193. bl 3.11 SHA liST 8srDA IUII53 8 ,

)
I'''.~ 3." SAA list .SFDA IICIJI43 B ,
199.&1 "'. SHA liST '5'" «'JIU B ,.

212.£1 3." SIl. ISFUA IICTRIU 8 ,
./ ·as.61 3." SHA liST 15rlA DCJRl311 8 I

m.lI 3." ""'ST IIFDA 1IC12137 • I
211.611 3." SHA liST ItriA attRln I

..J 214.£1 3.U SHII liST IIFIIA aCTRI311 ,
ll1.11 ,... IISI IlFDA KI2II1 I
21'.31 2.21 'SI IIFD~ 1IC1311R ,
221.61 1.31 1ST IIFDA IItB'IS4 ,
223.61 3." liSt SHA IIFDA IICI712R ,
226.31 2.7. '" .lrDIl DCIU5R I
227." 1.11 SIiA liST IIFD~ 1IC12181 •
229.61 '.21 '" .SFDA DCIIlISol I
232.6. 3." 'SI I~FD~ 1IC132BR ,
234.31 1.71 m 12rlA KIIIM I

,p~236.21 ,... 'SI 12FDIl GUIIIR ,
m.61 2.31 'SI 12FIIA IICIIIIR ,

1-"0
241.&1 3.11 'SI I 12FDIl UCI21S1l , ,.....242.88 1.21 ,SI I 12FIIA KIIIIR I

24406' 1.BI 'SI I IUIIA gcIH.R • C,:J
241.61 J.II 'SI I 12FUIl UCUlI!IIl ,

eN251.61 3." liST SIiA I IUDA IIC1RI6R ,
25UI 3.81 Sll~ 1151 I ISFIlIl 1IC11IBR 8 • '.]256.41 ,... SIIA "51 I 15fDA IICI1114 " ,
25'.51 3.11 SHil, /1ST I 15F DA IICBll88 6 ,
262.61 J.II liST SIlIl , BSFDIi DceJBS3 •

\ 265.61 3.U ,ST I l~fliA IICTR.54 ,
-~.- ............_"--'--_._-~ ..- ..•. -"-'~.' _~ .._._ .._---.....,,~.·~~~·..;.;;__AM £~- P= J'::'""""~.:':f~~·b_~.., . ---"
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Paq~ Ko.
L1J11l7lSil

-
IlEPTH [orr Suph LITH'S'{ 0 ··SIAPHlDES-- ------ALTrRAHatJ-------- V£lNIN6 STRUCWR£ tHllT 5tl

TO Retoy NUlbrr hj lIin I YoGPyCpCofiaSp IliBiChEpKfSeCISiCaJIB.II. TyYo1lo~ hJilFl H 8QAnl) tn
I t'51l1l1.h2.. n " ", , , .1 COllel\ts

268,31 2.l'~ liST SHA B 32f'DA , lICTRiI~4 •
271.1111 3. ~H "" I i1I.FDA • mm36 •
274.611 J.lI liST SH~ a fZFlitl , IlCrJi.IIJJ ,
777.6& 3.n lIST SIIA 1I2FDA • 1IC91S73 •
279.5i1 1.911 lisT B2FDA , 1Ie1IISJ •
281.51 I.Be '" iJ2FDA ... ~fflIJR •
292.~1 2.38 II£T SHA IIi-FilA IICTRBS; ,
283.61 1.11 S", 13FDA lICTR11J ,
286.6B 3.28 SH~ liST 1I3FDA mlm3 6 •
289.69 3. ~1J I'lST SfiA i1lFIlA mU4it •
191.JI J.Jj,l S.~A I!ST ilJFDA l:CmSii ,
m.JI 3. ~I SM "5; ilFDA musil a •
Z97.4ii\ 3.11 SST SilA IIlFDA ac'iiIl4~ a "298,11. 1.'<1 ~ !'Is: 112FDA Ileum "3ill.20 2.63 SHA liST " QCTRm "314.3. 3.13 SHA liST iJ2FDA DCIRI43 "3111.511 3.21 SHA mOA IIcil9!3 a "llB.n 2.~iI 'HA 15FDA IICTRaSR B •
l:2.7il 2. ;iI 5ilil m~ C1(IJa~ a ,
313.:>1 1.6i1 S"A 2,:rD~ lICI'.~ii •
lib. HI 3. :1 SHA mM IIC'~.U iI ,
H'.4I ~.II Sli~ ;mliA QCiRIIl , •
m.51 I.H! SIlA liST I,FDA lICTUIJ ,
322.bD 3. HI 5tll\ ~sr "FDA ClUII73 •
524. il ,.11 m S~A 12FM Cl01l&4 •:ns,8. 1.11 '" .'FDA gaRIIU •
327.711 1.9. liST SH~ 12FDA ocrRIH •
319.61 a.11 If,i 62fO~ «TR~.f

,
12'. B! I.:?i m 12FN\ llCTTlIZii ,
3:;1. iii ~. ?iT liST iilA 12FDiI IJCTJI:m: •
:m.n J. 7it liST !iHA 1I.fFj)A ,
:m.3i1 Vii liST Sii~ milA •
m.~ 1.5i1 liST !iHA i1]fOA lICTUU" •
J36.81 2.U liST SMA 12F&A QCTRU1 ,
319.91 3.11 SMA liST 12FDA IICTRUIt •
HJ.'~ 3.11 SIIA ItST iI;FDA IIma7] 7 •
1-46.111 3. :11 SMII liST 12fDA lICTmil1 •
34'. ~I 3.13 51l~ IISi iT i14FM ICTRiJU , .....
m.u 3. !II 5iii! IJFDA mU:iJiI • i-'-
:iS4. 111 2.1i! ~~~ 12F~ ';;CTRnz II •
JS5.~1 1. :'oil 5:-l~ i1lfDA IICTRIU 9 • ,.....
3S!l.a iI.a SIIA liST UF~ QCI~123

,
I':l

157. :11 il.7i! "T "lfDA IICISl84 •
157.511 it.:i1 OS! UFM IiCIS25a • W
35'. Z! 1.111 liST SilK illFDII mmil • 00
361.bl 2.4'1 5ihl liST I6FDA lICBmil I ,
3M.ill 3.31 '"' IIFDA m3Dbo 7 •
367.6iT 3.i!i1 m mOll i1C1JlbR 7 3

m.Ds J.n ;'IH ~~,\ ~2F~~ ,.. mJaa7 I
;;3 t~ ~ ~" Silol. ;~s "FDiI ;:nm~ 7 3 .,
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OEPHi Corr Suph lITK'SY a ~-SULPHIDES-- -----M.IEAAtlDII---- YElll11Ii STRUCTlSlE FIWLT SU

TO RfCO'l' Nlllhr !Iii Plin XYoliPyCpCo6aSp IliliChEpKfS!C1SiC.J• .,ltIfy'JoNoA Bl.JUI H StAng tn
I hld.hhh II pc ri
D t t It' Counts

370.61 3,B1 .A2q~51 BPI SIQ I QIFD9 01 1 " 1P lICl121R ..
:SH.bl 3.n BAS BAV I 3'j:F'!'A 1 " IP2P lICll15R ..
JSi.iiJ 3. 8f AZIj'~85"2 !lAS BAli II TMDR / lP lP2P QtJll92 "365.a 3.1111 BAS SnA I TRFMDT Dll lP IP2P QCI5211R •
388. ~I 3." IU GilA I TRFDA 1 " " lPIP IIC2fJ.1!R ,
391.111 3." (/29'5153 BPI I 12F'IAYT YTVT I " " 1P2P lICI52aR ,
394.61 3.11 BAS I1P. I ItFDA 1 IP "" IICI'515R ,
197.61 '." ,;,S B~B I 'IFillI I " "'" QCl12aR ,
·m.u :So n A29~a5.l SHA BAS I IIFDA IT I lICI'52i!A 3
U~.61 3. n A2q5~55 ~~y BAB a 12F£IK ilr~T I " " IPlP 1H:11l5!1 I

'!II. ~il j.Bil s.:a S~ il2FDA ,
" " iP1? QCIS21R •

4E1f.i:~ 3.liI liST SI-iA IIFDA I lICI8L~ •
H2.Ml :UIJ Sf{~ 5AV UHlA , ~ISI5R 4 J
41:Ut 3.lIa iAP BAY IIFDA 1 " " llCI5153 •
41B.ol 3.13 BAY aPB TRFDA 1 IP IP gCIIl15R •
42:,01 :s.11 BAY BPi TI(FD5 1 IP IP ;C151B4 ,
42'.01 3.~ Am1l5~ ,PI B~Y 'IFDS 1 lP IP RCISI83 •
t:!7.~ :S,~. BAS SAB T~"S / lP " QCasm ,
4~~.i:i 3.iJiI "--;' ,PO

TRFIIS 1 IP IP mmR •
4H,oil 3.ell 9 BAP 112FDS , IP " gC151~2 I

43~. ~I:I 3.iJl 8~P sa HF 1 " IP gCUIII2 •
Hi.HI :S.Ii! 9~P BPB TRFDA ,

" lP I;CI£1I11 •
H2.oa J." AZ9'~.S7 BIIS tiS TI, I JP lP QCiln1J I
44~.0iJ 3. ill ·-BAS 8.8 TRFD2 1 TP lP ot151'23 •
4'8. ~I 1.!i!J BAS BAB TRFIII. 1 TP '11 gCUBB3 •
4Sl.~1 1, ill SJ1A BAB ilSFYA • gUBl13 • 3
45'.68 J.i18 ItST [PI 15FYA , IICil41U , I
-45T.61 3." Itif StIll ''''HI! • Qt'HIJ' " I

toil.b' 3••1 ItST 511A , , IIClIUl3 , I
463.61 3.i11 5HA 115T I IIS;YA • DUmR 1 I
406.63 3.al ItST £IIA • 115FV~ • gtll213A I
4o~. !II ~.ill liST SHA I 1B5FYA • gCI2131 I

HI.T' 2.111 '" 116F~
, «~nJ4 .,i ,

472.6' 1.11 '" 1 IIFDA I IP " mmR •
415.6i1 3.11 A2951~B BAS 6PI I 15F~ DTI IP " Ileum •
41e.6i1 3.n IPB 9AB II IIFDA I IP " mmR •
49 l. 01 3.n ,AI iI II~[.A I " lP gCIIlllIR •
lo4.6' J.lil 50' , IIF~IH I JP 2P OCUISR •
'67.6' J.n ~~B II TIi:Fl:'l I " lP oca~a:s4

,
4U.~B :U-a 2AB J IIF~T iiTirT I tP lP grl~I~1I •
m.6i1 J.~iI lA, ." BI~HDT 1 tP lPIP llCiI&J8R ,
m.U ~.al A:~~3~l 5AB amilm OIl TP IP2P QC'iI]i14R •
H~.~l J.I' ,,' II 'JFDI "Dr! JP tP •
~~2.~a ;l:.U Azq~lIIlI BAli lJ m~5 I TP tP gcTIli2R ..
5B5. bil 3.Bi1 8"'8 EPI I lJIFD~ I IP gCIl61R 6 ..
SBB.U l.n '" I TF-FDA IP vtmsR ..
~l" ~, J.BB £ff !A8 B"fDr I' IP ;C32m 5 I I

SL~ ,~3 l.U BAli BAB B i1lnT lP IP gCJ~~211 ..
,,- • ". ~AII ~·A J t!=.F tP IP mlmll ,,

n74.'.A2~~B32 thim mt.
m7.2'"l\2'~i33 thin sett.

il1'3.I-A295a34 thin wtt.

i1J98.o..A2r;sa35 thin mt.
i~!iI.i=fm~~;.c thin mL

a4}2.o-A2'i~iI'!:. THrN SECT.

.513.,-jlml4l THIN SECT •
»~S.B-An~il41 rHIN SECT.
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Pa9~ No. it
18/9118B

DfPTH fort Sliple LlTH'GY 0 --SULPHIDES-- ~_·_·--IU.TERIlTlDN------·· Y£IMING STAUI:T1JRE fllULT SU
TO P.ero'f Huber Ihj /tin XVo6F-,CpCo6aSp IliBiCh[pKfSeCISiC,,~aEIII!. T'fVoltaA BaJaFI H 61.:1ng h

I hIddll.lh n pc ri
o I t It CCllenls

667. D~ 3. 31 a~D E:''o' iJ TRF~A

671. 6~ 3. 36 B~S 5~! iJ TRFDA
&73.i.3 l.n i1,95Ih4 6hS I m~A
.m.&1 :S.n BAS IIRFOil

, "
I
I
I

TP
IP1P
IPIP
IP1P

TcmS7
QCi1!2R
mUIR
llcam~

"I!J 2 l5 3
I 1
• 1 Irlil 1

F
•

- '. ---- ----
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l\;~

2~1-5"L Co4' (

ql.fbD rJ ""
r

r

(

("

r

<..

(

(

(

(

(

,
,

---
610.3­

J49

Code •

-
"

._.--"---"

CollA'" RL
RIg ld

-
RA I

3B99~2.6E 5396407.3N
Drillal"" I ORTNER
Compl.t.tId I I I

Total Dep~h I 541.40
Part DMld Depth ~ 0.00

_. _. --.----

Alteration Opt_tts

Target Description
S"r/!.qn(;/!,A~HIC 1JJ(!/t...l..l;oLC

DOWNHOLE SURVEY DATA, ,
Depth Dip Azimuth Cpr. S1z.

60.00 -90.00 0.00 HO
120.021 -8B. "10 126.50 NO

·180.Q10 -87.00 74.5121 NO
240.00 -84.00 ~4.:50 NO
277.00 -82.00 48.50 NO
340.00 -82.00 38.~0 NO
400.1210 -82.50 39.50 NO
463.00 "-82.00 35.50 NO
5138.00 -81.00 31.:50 NO'
538.0lZ1 -81.0121 ::n.50 NO

"'oaroil j R.tion

k~"",,~£ ~F J/J:""·/~IC ,,&f7I.'~•.

Slgnificlnt Resylt_

HOLE oJ 8RD'lU213 Coord. I
LogQed by • REW/PDE
CQmm.nC::.~1 I I
Start Log I 3.60
Tot Cxid Depth I· 0.00

ProJ.c::t I

-- - - - - :-• Page 1

•
•
•
•
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c;

e

c

c
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e

C

c:

0

c.

c
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~

~

e

e
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DEFTii Cor! Sal'!!

TO Rl!co¥ N\llbl!f
lITli'SY 0 -·SiJlPHIDES·- ------AlTHIHIOH----. YEllllli& STRUCTlJRE FAUlT !llJ
1I.,tj lIi.nX Ya6fyC,CDGaSp IliBiChEpt:ISeCISiC.J.hlt. rr.'oIIoA BIJ.fI H ~AnCJ In

r Z!ZIZ,z.Z.Z. n pt ri
D l t At COIIIl!nh



• - - - I-
DEPTH Core Sit~l! lITll'GY D --~lLPMIDES·· -------AlTERATlDII------- VEINING STROCTURE FAULT SU

TO ReeDY HUiber "ai lIin-1 Va6PyCpCa6aSp tLUiCIIEpKfSI!l:ISiCaJaBalla IrVolloA BaJiFI H GiAnQ h
I lsh1.l1.hh n pc ri
D z t .t Celents

1_- - L- L _- \- \-

2L4.41 2.111 "T I TRfD~ llCTU2R
2\1,41 J:.SH "T TRF~A IlCIllI3
213.41 3.19 'ST H;FDA IIUIle3
272.1(1 2.51 liST SST IRfDA GCIlli2
22b./JI J.II 'ST 112FiM 1Ir1).]2

22?21 3.211 m SHA TRFDA IICTRI42
232.31 3.Ul m TRFDA IKTRllil
232.911 11.51 m TRn~ IICTRIII
235.41 2.51 'ST TRF~i\ m:TRB1R
na.41 3. !I! "T TP.Fli':; DCHm.,
m.5~ Z.lD 1m TiiHiI

W.4S II. 9~ 115i HFOil QCTRI2P.
m.HI J.BiI !'1ST SHA HliilA OCrJim 7
24i.U !.l!~ 1151 SHh TI!FC>1 DeJA.52
2511.411 3. ill liST IRFDA gCrR84R
253.4l! 3.n 'ST TIiF~A QCrRHIi

:i51l.4i 3." 'ST TRiDA llC'Hd14R
m.Sll 2.n 'ST TRFDA QCrRi4R

:t61.311 2.311 m m~A DCTRl!,SA
m.BZ 11.31 liST TRfi'A
:;n.7ll 2.ilil 'ST TRr~A lIW:iJ47
263.11 1.18 IISi SHA TRFM 7
263. ?lI 1I.~a nsT n.rO~

264. ?~ 1.11 '" TRFM
26:;. HI B. II UHA
268.10 :UB .S7 TRFWt QCillll~R

271.49 3.31 SHA liST 1RFDA aCTRIZR 1

272.7B 1.21 SHA liST IIFM lICTRI~R

2H.~g I.~I SHA 1151 12FDA lICT~IHR

274.n '.51 '" TRFZ'" 9CrRI'i1
m.4iI 2. ~I '" \I7FDA lICTRIIU
U!.U 2. bll JIIsT SLT rm·~ QCTlII~R

262.:;9 1.58 'ST IiEtO'; lICTilUR
285.11. 2.411 1'Isl TRF~A QCTRIIJ6
215.31 iI.311 'ST TR'M lICH!I3i1: .

216.21 1.91 'ST TRH·A lICTRilSR •
2B9.:J.1iI 3.11 'ST TRrDol lICTilll5R ,

~29UI 1.7~ 'SI TIlF~~ lItTIl86t ,
29'.211 2.3li! 'ST T~;~ol DCllliil ! f-'o.
;::;5. 3~ i1.~a :m T~F~:' ~TRI~~' I

".~i1 m TR;~A • DCm~il: I bolo
:m.~1

:i'B.4iI 2.B~ 'ST 'ilIFi,l I !lCTm~. • M
293. :;1 ~.51i1 t15T i1:J.F~i1

, lICmSil I
m.91 ~.9i m 5l'! ~iFSII

, QCT~Sii. ~
, ~

3iI!. HI 1.53 liST sLT IIF~A • DCTRm 6 ,
c.;~

m.HI 3.~il m SAB IIJFM I 1P ;C25ZI:Z ,
m.4~ 3. Ill! II TRF!lil. , 1IC99B12 •
~il.HI 3.31 BAB I 115FO? I 1P IIcnm ,
3tJ.U 3.lI9 ." I TilF~A 1 1P i1mm ,
m.n 3.311 BAV I 11t++ I IP mmll I

--- ---- _..-



• - - - - - - - - - - - - - ... - ... ...
DEPTH CORE SliD!' LITH'if Q --SUlPHIDES- ---RLTWTJDN----- VEUIINS STRUCTURE FMl..T SIJ

TO RECllY NUlb!r I'IRJ IItN I VDGP~CpPIl61Sp 1l1AIChEp[fSeC151Cil~iIB.lI. TrYQlloA hJah M HgR" til
l Z IId.bIII II pc rl
D t it CCllunh

1'\.')
Ul
0:

j'-"lIn'! Yfiie,,"'. .It.t!

~ L N/Y'C v' rl!lc,. 'l..1--r- -/lltJl(.1I A4fl.~V ,."Ac-C'-L4ir1c:.. ~GCiC Ct'_....,,~~-D

,1:T'C"L"~ (,'1 '1JiY n.~"':r9~-",·r~ ct' nLC..-:·u"'r; TC..71..-tlA,:"' A,,:O('-in-~

_?J~t/',(:'-W~.LY
=~."YJ Ij"

"f"h ¥,I:.'7JALLY AI''1't~JC.,
= I?#/'t-L '!J'J'1"

-:;. 11111 "'c5. /1"'/11. ..... liS
9('-'01- :. AJ.2I'YV¥ '1J.s Ai,'6ITtr _I'Hyi!.C. MnAt14~A""

.".A 'J;lI'lD1:r,,4"JfLrr.s
IItl'j_:r If1,1/ '1" 1JS At",,.,,.,

••.~'n~.... '"A1.11'f1i
• - *' It '3)/It-a,
•
: f,.')<:,-f._ ==/11)/1,,1
I .... A"2:l;I'tI~

•

••,,
••
: j';'.1o,. AJ)I 't~ 'lj r"AI1'!I.·..'t'.1"t.".rC .. C:~,~~ ~rlC'C. "'~T"fA"IAJ.r - "AIynAa·hc"'lll.M.1J.LY ALT$7Ilc--~
I - ~A ii.-, ii"2 --,AAI.-n -,'$'S,
•

I' VCIII51t
IP 1tC1515R
IP IeISIIR
IP VCI5t2R
IP 1Ie13l8R
IP 1IC1itlII
IP acntlR
IP ;cl81SR
IP 1D8t2R
IP «111Zf1
l' UCI1l2Jt
IP RClrfBfr

QtlI.5R
IP IC""~

IP GC2S844
GmI>R

IP ac'118R
IP "l:IJlIR
IP mlJI8R
IP 1tt21"
IP KTRI5R

GtTRI5R
ICTRISA
ItTAI5R
vtllllllR 4
acIRln
KTA124 ,

QCTRI24 "'
QCt8l4R
KillIK
KTRBIII
DCTRtSR
QCII.n
1[1111R
ClCf2.aR
DCISlBR
IIC'4IBR
KIU74
lIC'I."R
IICTII.:iR
KT""R
lIt'll&R
lItJJl.511
aUllt.II
OC1118511
KTRaTR
KUITR
ICTRITR
IICIII~2

DCTRI&R

I
1
1
1
I
1
I
I
1
I
I
I

•
I
I,
I,
I
I
I

'>a,
••

DIDTDT

"

Dl

"

,
31t.~. ,... lA, .IIFMDI

·"
122.4' 3.n BAY m I TRfDR
J2~.4I J." lA, I TRFDA
328.41 J.1t lA, • TRFDA• DJ.tI l.11 lAS BAV 11 I1FDR
U4." 3.IS B~S BftY I IIFD9Dt
JJ].U 3.11 BAS BAY I lRFDA

• 33'-6,' 2.21 ." • TRFDA
:J42.71 :5.1. .AS I TRfDA
145. II 3. II ." I TRFDIID2

• 341,9. 3.11 lA, • lRFDA
~2.1' 3.11 SHA I~Y I I2fDA
1:14.11 2.71 5" • 12FDA

" 351.61 3.11 IRB SMA' .tFDA
~VJI 2.11 SIIA lAY I ItFDA
3lli.U 1.~1 5" I !IFDR

( 364.41 3.111 BAY SMA TItFr/ljIDl
:n1,41 ;].l!1 lAY 1M' TRFM
De. at 2.6. BAYBAP IlFM

t 373.11 3.11 lA'
375.41 2.21 SMA BAli 11ml
]76.'. 1.11 SMA liST IIFF~

to 318." 1.51 SIlA IlSl IIFFA
:r19.:_ L~' SHA tin 82...
332.41 2. ,it EP ( SAA B'5FDR

<. .!S4'.9. Z.~I SHAlIST I'FD/1
JaS.1l1 J.II PIS! "'" IIFIli\
m.1I J.I~ liST SH.4 IJlfDA

<. 394.211 J. Iii! lAB SHoll IIFI)Il

3'91.J' J.l' lAB BAS TRFllll
411.411 1.1' BASBAi lAFYIl

<, OJ," l.1I lA, TRFDII
C8•• ~8 UB ..5 TRFD:i
"9.11 3.11 lOS TRFD5

.~ m.u 1.11 BAS BAY
~1:i.U J.n lAS BAB
418. II 1.n "5,- 42'1. ,. UI B~S BAV
42UI 1." BAY EPI
m.u 1.11 1"1 [PI TRFDA

~ 411,41 1.81 'Ai lRFDA
433.41 1.11 BIIB lAY TRfllA
436.41 1.11 B~B IAV TRfl.lA

• m.u 3." lAB BAY TRFDtI
m,u J.U BAB 8AV TIlfIJ

""'~. '. J.~; IAI UY IJlfDA
<. 448.U J." BA\! BAB "'"45\.41 3.!a BAY IIl.B lRFDA

-45~.U 1.11' ." 1ilFM

~ 451.'8 3.11 BAS IIAB TRfDA
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DEPTH CORE Snple- LITH'SY 0 --Stn.PHIDES- ---~lTERI1T1DN---- YElNIII6 STAtR:TURE FAlft.T SU
TO REeOY IIl1lbfr III1J IIIIt I Yo5PyCpPolllSp lliAID1EpKfSeClSICaJdalla TyYoNali hJlF. H 6gh, t.

I 1 .1I11h111 n pc rl
II t It Callffttli:

1\:) ~

~? ,
c.;, -,

•

-
•

•

•

-

-

-
-

-

""'1.41 3.11 BAS BAB I TRFDA "elR.Edt
463.41 3.n Il1B IllS I TIlfDA IICTRII6R
46U8 '.41 IllS m I IlCTRI6R

'''.:II z.~, 8115 B~B • TRFrM ICIJlfR

m." 3.11 BAB IiILlK I TRFDA I[JRI~R :5
02.41 1.18 IiIlK lAB IIFDA KI115R
414.2. 1.81 GIlK SiMI TRFiA QCTRH3f1 7
475,41 1.11 '''' IIFDA VCTR'51
418.4. 3.81 SWI BilK TRfIlA DCIIllIR
fBI. fI J.II' "" '" TRfDII le.41SR ,
e4.21 2.81 GIIK SIIII TRFDII IICUl45 6
411.31 3.11 SilK SHI1 TRFDI1 lICTRl4R ,

491.'" 3.11 GNY. TRfDA QCTRl4R
m.41 3••1 SilK 5l1li TRfIlIl IC1RI24 :5
49:LII I.U '" TRFIIA IK:I1IBR
m.n 1.41 "" SIll TRFIlII ~TRI5R

498.111 1.6' S»I: SHA TRFDA DeB(lHR :5
Sill. 21, 3.2. '" TRfDA 1IC11114R
514.3a :S.U 611K SHA IRfDA IICIIISR

~lJ6. " 2.1. '" TRFOA 1IC1IISR
519.l8 1.11 '" JRFM. KTRl4R
m.41 3. II ", TRFDA ICIRI3 L
m.41 ;UII '" TRFDA aWl12A ,
m.tl 3. II '" TRFDA ICiRUR
m.41 3.n '" TRFDA IICTRI2R .

m.te 3.81 '" TRFIlA ICTAI:sR ,
:126.41 3.U '" TRFaA gcTRI3R
529.41 3.6. '" TRFD" gcTRI4R
532.41 3.11 '" TMM Rl:TR'lR
535.41 3.11 "" TRFIlA IItTRISR ,
~a.41 3.111 IiIlK SHA TRFDI\ gclliH ,

m.4I 3.11 """' TAFDA gcTR134 6

••:5.e·'_ =A 32/9/7 ~P"''''FO _S!(rfrc,,;'-' ,iMt,-
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Coll~r RL 0.~

Rig id • J49

~i!lge 1

·Project ~

HOLE I SRD~04 Coords ~

Logged by I RHJ~,PDE

Commenced r I I
Start LOQ I 3.00
Tot D~Jd Depth I 0.00

RA •

e.0E 0.0N
Driller ORTNER
Completed I I

Total Depth I 301.1210
Part CHid Depth I 20.6121

.. Code I

18/"7/88

1"110 L

/h25'"".J

Target Des~ription

1 g~nerate data for gravity interpr~t~t~pn.

2 tt~5t pyritised volcanics outc",cppln~ 1,n 111Jtter Cr-eek"" I.P. anomaly
3 te9~ for interpreted N-S fault.

Mineralisatign

Significant Results

Alteration Details

general Comments

GeolQgical Notes

DOWNHOLE SURVEY pATA,

(zS""" .

Depth

13.0121
50+.1210

11·Lt:)0
·169.0lf1
2:::$. ~0
277.13121

Dig

121.00
-56.00
-55. 5~.
-55.Q]Vl"
-56.1210
-55.121121

Azimuth

0.121(:]
29'::.50
294.~

Zl:i! .<ll<i
29121.50
289.5121

Core Size

NO
NQ
NO ~

NQ
NQ
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DEPTK tDRE SUpit LITH'GY D --$ULPK!H:S- -----Al1EJtI'lTIDII------- VEINING STRU;:TlJRE FU1 SU
TO RECOY HUlbl!r "AJ m I VoGf'yCpPoGaSp ILiAIChEpKfSI!ClSH:.aJaRalli TyYoNoA bJitFi H 1i9An9 1ft

I I. aI.I11Ih~ n pc ri
D t It CCiunh •

~ U,pMri,;, ce,.,I'CSt7J 01' l'i,(C Co. +S,-,1e (Fo£,., ~~l Y 6-<4J;)' C~,"jT41. L '7".1(1(.

jrJO'&·.l.Ine. ],-'~FJJ.~~:I? ,'-""'''/1 (1lII yr: .. ,T1t) ~,('I'ICMt.-wrJ' IN .,/1 "'!.I,r/t/A. ~
~ ...c,.,.,.."',..1,,,,, r-r,,7"~",c 21.tlt'I.'t7J en~ ......:·f:,;.rr/I Tr .. C..e1~·S., __ .. _"_,~____,_,_
7; _ S'I,I(;.N'l.I' ~;J~'ra LIThle, T~~ c.~......'il'>f!'"O 0" Ad~W'~A,./~","'hC 'AA~~

-.; 12" Fw:....~-,:l.." CUI'uY.I!/I",,,c..ITlC, ,,"""A ~#JrAp,,,,,JC. Arcv't... ,.,- OF /k./J • .7f..
7j:,_ .\,p·.I:.Ic.. LIFO-/'e. .'t"!f.-t"'..r",.,l·C1Jc-n V lIA;.alD4>J7 ...,,.,~,... "tr(l ,=If:./J~,..,,""""'s c~ S

r~I:··'urc.L'I &-L'1Jl y PIt't&JI./ni- ;f1'J£J ;'iuV,"A4 c,nC II.. ""';If
•

,J:;;.

J-"
,-"
~..:J....
e.D

t
t
(

•
•

•
•

•

Io'IT/i

~ V,r!:,c LITUlc.. ;I.'~I" Co'tI'.~~£1'J t'': ,(X'~I..'j' i)c.~FN/l:-"J _LJ.,..I,.-~>(.,./f' ,""'C' 5 ..~/J
:6.Et.""·':>'<'!) FI':.1t·/'7c")Jn ",: FcRM .."'Y.'l v Cl/lJTy,;,,,,'t'{,'(',TlC L..4V4.

d77.1_r /1121 '12.(.

-;:> ',),.(1_ -.A');2142."1

J." '.21 ,,, 2 JRFDA
4.18 1.31 RYC 2: TRfDA

5." 1.61 "" I TRFDII
:i.41 1.11 RYC 2 TRrDA
7.111 11.81 RYC 2 TRrM

'.'1 1.71 I'ISt SHA • 8trDA
11.lfI 1.51 '" I UlnA
l1.lI 1.61 '0( I TRFDA
12.11 1.51 '0( I
13.18 •• 51 'Nt:' SHA I
15.51 2.IH 6l1: yes I TRFDA
16.91 1.51 ". I TRFIlA
18.81 1.51 SI« ves 1 TRFIlA
21,1lI 1.31 iiI« !,Its I TRFDA
22.88 I." '" IJ~FDA OCIIISR
an I." YO, l5fllA IItll1l511
27.11 3.11 '" IIfDA lIC1185R
31.11 3.11 '" I2FDA IItlll5ft

33.81 3.1. '" TRfDA OCIiISR
34. I. I.BI RYC I5fDA IItBllSR
31.81 UII ve6 AVC IIFDA 1lCI11I5R
n.71 2.81 YCS SilK IIFDA 1It1IIS1l.
42.81 3.ll YO, TRHlA &CIIIJII
4S.n 2.61 Uk IItG ISFOA HelliSH
46.81 1.11 YO, 8:?fDA QCI2I1R
48.61 1.71 vt6 SilK IRfDI! lI~Rl2R

:lUI 1.6. '" 1RFDA IItllllR
51.51 1.41 swr. VBX m" KlllilR
53.51 2.11 '" TRf" Ot:TRI~R 3
:lUI 1.51 '" JR'" RCTRl5R
57.61 2.31 '0« II1FDA IICIII~R

61.11 3.11 YCS 611 lRFDA ICTRUR
U.BI 3.11 Yl:G Gill: TRFM IICl1l2R

65." l." VCG SHA lRFM ICIRI2SI
6'-118 3.11 ves liST UFIlA IICIU2R
12.1. 3.11 YCS liST 12FM 1I1:1R1211

15.2. 1.11 '" IIFIlA IICTRI2R
18.11 3.11 '" 15FDl1 KIRI211
81.21 l.n >C, I5FIIA RCTRI2R
IU. 1.11 '" I~DA

81.51 J.lI "51 VCii I~DII IItIIIJR
1'.31 l.n IISI SMA IIFIIII 1IC1RIU

".&1 1.11 liST SHill IIFDA
93.11 3.11 IISI lHA IIFDA 1C1312R 7

'6.21 3.11 1151 SHA IIFDIl. RC8JI8R

'UI l.lI SHA 1\51 IIFIlIl. ICIR1~

116.11 l.lI 5'" IUIlIl. 1Cll15R
litH 3.18 5", IIFIlA ICTRllR 8
116.211 3.1. SIIA "ST StFOIl. IICIRl3R
119.11 3.11 "SI SMA IIFIIA 11t1118~ ,

)

)

J

)

)

)

1

.J

)
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PI~I! No. 2
15/14J81., i;

1\:)
D~PIH CGRE SitIl,I, lITH'SY II --SULPtiIIlES- ---··ALTEJlATION---- 'YEINIII6 51RUCTURE FAULT SU i$'.

'> 10 REeDY Nubtr "r.J III" I YDGPyCpPDliaSp IliMCltEprfSeC1SiCaJ.BaItl J)'YDNoA B.JaF. H ~ARg b i;
I IlhIlbbI n .' ,; £", 1 .1 eauenh

'> •
111.2. 2.2! SMA 1151 IIFDtI RCIII6R

J 112,6 B.81l SH' IIFIIA ReUleR .. 1
m.D 3.11 SH' IIFOA . ICTR6/: 1

j
IIB.11 3.11 SHtI liST I!FIIA DllaR

> 119.11 1.71 '" IIFIlA lItIIIBR ~

122.11 2.41 '" IIFr>lI 1tllliR
m.ll 1.11 ftST 8!FDA ICflllIR

" m.91 1." RST SH,\ IlfDA IltelUR il
127.11 1.11 ItS, SHA _IFDA aCl1I1R
111.11 3.1' lIST SIlA IlfDA IICTAI7R 7

J m.1t J.8I 1151 SHS 'IFDA "CIIIBJ .-
136." 3.11 liST SKS IIFIIA aeTRln
139.11 :5.11 liST SIlA IlFIIA IICIRlb3

J 142.1. 3.11 SIIA liST IIFM IItTR15R 5 ... •143.21 1.2. '" IIFIA RaIIIR 5
IH.n 1.51 '" IIFDA ItTRISR

i 14~.BB 1.11 '" UFIlPi IICTRI83 5 0;

1U.91 .... '"' 'I FilA DCI1I11l
ItS." l. J' .... ", IIFDA IlClIIBR I,

"'j Wi .51 I.S8 Stlll IIS1 IIFDA RCU8BR ..

~
151.88 1.51 IISI SHA mDIl Gm8IJR
154•• :S.n SII/l 1151 I:SFDA IICBltlR "

.J IS1.88 U8 '" nFOA RCI1!8Il •
161.81 3.n SH. 13FIlA KilleR
161.611 1.61 '" I3FIIA DCIIIIR

j Wi.11 2.41 /1ST SHA IIFDA IltIIIIR , '"166.11 3.11 liST SHA IIFM DCTRIIR 5 t'169.11 :S.II liST SIIA IIFDA ICIRIBR . .
'; m.1I 3.11 'Sf 81FDA 11C1114R ...

m.1I 3.11 'Sf IIFDIl RC'II4R
118.11 3.11 '" IIFDA RClS51R

j 181.11 3.18 '" IlfDA 1C1321R ...
~184.11 !." '" IIFDA lICI311R

..l
111.11I !." "" IIFDA 1C1428R ••J 191.11 !."

,,. IIFDA- DCIIIII 7 ... .,
193.11 !.Ii .... '" "f'DA IlCIJlSI 4

~196.18 3.11 '" "f
IIFDA 1IC121511 7

j 199.11 3." ItSI SMA IIFDA 1IC1112R 7 ~

212." 3." '" II FDA IICIII511 ~l
215." 3.11 '" II fOIl 1C11I2R

j 218.H 3.11 ~::
15FDq IICI2IIR F .v{l. ~ ~ ~

211.11 3.11 TRFDA Gel21Y
214.88 :S.II -liME SHA TRfDA 1IC1212A "

J 217." I.II '" TRFDA Rel212R ~

221.'1 3.11 G'III: liST I~DA RCIJIIR 8
223.1' 3.11 GIrlr. liST I5FDA UCTRII!.R

J 221!..11 J.n liST liNK 12FIlA aCI211R ~ .k~

22'i.11 3.'1 VBlUK I3FDII Ut1RIIR
-;;).711,0 ~A3JI'/-19 11 .(11YOOTIC +/'YRIr""£. i-"

232." 3.18 6IIK vu IlFIIA UClRtlR VITI!J(.. CYt!STAl. T(J':F
-- _._-----------

,) 235." 3.11 IiIlK VII IIIFDA leIIllIR • ,....
l\:)

• enJ

0
- r 1 ~;'

- _2_~""·~:_..c- _____ --_ ...~-_ ...•- ----_.
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DEPTH CORE S,"pl. LITH'&Y D--SULPHIDES-- ------ALTERATION--------- VEININ& STRUCTURE FAULT SU

TO RECOV N.lb.r KAJ "IN XiD&PyCpPD&.Sp ILiAIChEp~I&.CISiC.J.8.". TyVDNDA 8.J.F. H &gAng In
I I l1iIlliIll n pc ri
D t .1 CDllent,

2l8.81 3.81 DiY. SHA I 12FOA mRI&R 7
:> m.1! 3.11 V&X &NK I TRFDA DCTRIBR :u ';yJ.c

244.81 3.11 VBX &NK I IIFDA DCTRI4R 7
247.11 3.11 VBX &iY. I 12FOA DCTRI4R 2.;n·(}.,. 25U8 l.I8 VBX DiY. I IIFDA DCI28BR
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HOLE : DDH
Logged by:
Commenced:
Start Log:
Total OXId

BRD 05 Coords
PDE

3 December 1989
D.Om
Depth: 10.4m

: 388834.0E 5394272.0N Collar RL : 653.06
Driller: ORTNER Rig id: J49 (mod)

Completed: 24th March 1990
Total Depth: 1181.0m
Part Oxid Depth: 54.0m

Target Description

To test the Que/Hellyer sequence 600m grid south of BRD 01 and below the Hellyer
Basalt and allow downhole geophysics to be run to test the surrounding area within a 600m radius.

Mineralisation

None of significance - trace Sp-Gn associated with qtz-carb veining and
vesicule infilling in the basalt horizons.

~ignificaQt Results

48.4 92.5m
92.5 - 157.6m

157.6 - 530.6m
530.6 - 530.7m
530.7 - 531.8m
531.8 - 570.7m
570.7 - 570.9m
570.9 - 634.0m
634.0 - 684.2m
684.2 - 687.8m

o
11.5 ­
24.4
36.5 -

11.5m
24.4m
36.5m
48.4m

Quartz-feldspar porphyry
Shale
Quartz-feldspar porphyry
lnterlayered shale and quartz-

feldspar porphyry
Shale (micaceous)
Pyroclastics (mass flow unit with

conglomeratic base)
Que River Shale
Basalt
Que River Shale
Hellyer Basalt (with py + qtz veIns)
Pyrite and Quartz
Que River Shale
Conglomerate
Que River Shale



---------------------

Alteration Details

687.8 - 697.4m
697.4 - 698.6m
698.6 -1045.9m

1045.9 -1055.0m
1055.0 -1061.0m
1061.0 -1067.0m
1067.0 -1181. Om

Pepperitic Basalt and Shale
Quartz-carbonate vein
Hellyer Basalt
Polymict Breccia
Monomict Dacitic Breccia
Polymict Breccia
Dacitic Lavas and Breccias

Fuchsite-carbonate alteration does occur as scarce zones in the basalt
but carboate alteration is fairly strong and widespread but patchy.
Stronger alteration tends to be at the top and bottom of the Hellyer Basalt.

General Corrunents

Fairly good drilling.

GeoloGical Notes

Geochemistry confirms alteration.

DOWNHOLE SURVEY DATA

Depth Dip Azimuth Core Size
True Mag

0 -90 0 10.5 HQ
54 -90 0 10.5 HQ
60 -89.3 24.5 35.0 NQ

103 -89.0 134.5 145.0 NQ
151 -88.5 161.5 172.0 NQ
199 -89.0 184.5 195.0 NQ
247 -89.5 184.5 195.0 NQ
295 -89.5 324.5 335.0 NQ
355 -89.0 039.5 050.0 NQ



• - - - - - - - - - - - - - - - - - - - -
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Depth Dip Azimuth Core Size C

True Mag
403 -89.0 014.5 025.0 NQ
451 -88.0 012.5 023.0 NQ
499 -86.5 354.5 005.0 NQ
547 -86.0 349.5 000.0 NQ
583 -82.0 353.5 004.0 NQ
655 -82.0 001.5 012.0 NQ
692 -77.0 352.5 003.0 NQ
751 -76.0 353.5 004.0 NQ
806 -76.0 343.5 354.0 NQ
851 -76.0 343.5 354.0 NQ
899 -76.0 341.5 352.0 NQ
953 -76.0 339.5 350.5 NQ

1001 -76.0 343.5 354.0 NQ
1061 -76.0 343.5 354.0 NQ
118i EOH
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DEPTH Core LITH'GY O. Sulphides Alteration Veining Structure Fault SU Sample

To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeClSiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

3.0 .0 QTPO 5
11. 4 8.4 QTPO 5 10 3
4.4 1.0 QTPO 5
7.4 1.7 QTPO 5 20 3

10.4 2.6 QTPO 5 0511
11 .4) 3.0 QTPO 5 15 3
13.4) SLM 4 TRFEA 1513
16.4 2.9 SLM 4 TRFEA 1513
18.6) 3.6 SLM 4 TRFEA 1513
18.8) QTPO 4 1513
19.4) SLM 4 TRFEA 1513
19.6) 2.7 SLM 4 TRFEA 513
20.2) QTPO 4 0413
22.3) SLMP 4 TRFEA 1013
23.2) 3.3 QTPS 3 TRFEA 05 3
24.6) SLMP 3 TRFEA 1213
25.4) QTP 3 TRFEA 07 3
36.7 10.1 QTP 3
28.4 3.2 QTP 3 TRFEA 07 3
30.5) 2.9 QTP 3 TRFEA 07 3
31.0) QTPS 3 TRFEA 0713
31. 4) QTP 3 TRFEA 07 3
32.9 1.7 QTP 3 TRFEA 07 3
34.4 1.5 QTP 3 TRFEA 07 3
36.7) 3.0 QTP 3 TRFEA 07 3
37.4) SLM 3 TRFEA 1323
38.3) 3.1 QTP 3 TRFEA 0513
39.4) SLM 2 TRFEA 06R3
40.4) SLMP 2 TRFEA 0613
41.2) 2.5 SLMP 2 TRFEA 1013
41.9) QTP 3 TRFEA 0613
42.9) SLM 2 TRFEA 0713

704302 WR

704303 WR
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DEPTH Core LITH'GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

43.9) 2.1 SLMP 2 TRFEA 0713
44.2) QTP 2 TRFEA 06R3
44.9) SLM 2 TRFEA 71013
45.7) 1.5 SLM 2 TRFEA 607R3
48.5) 2.8 QTP 1 704304 WR
46.4) QTP 1 TRFDA 03 3
46.4 0.1 701501 TS
48.5) 3.0 QTP 1 TRFDA 03 3
49.4) SLMS 1 01FBA 603 3
51. 6 2.2 SLM 1 TRFBA 6 a 3
54.0 2.5 SLMS 1 02FCA 620R3
52.0 0.1 701502 TS
56.0 1.8 SLM 1 TRFBA 15 3
59.0 2.9 SUi[ a TRFGA 12 3
61.4 2.3 SLM a 01FGA 815 3
65.0 4.0 SLM 0 01FGA 815 3
71.0 6.0 SLM a 01FGA 7 3
76.8 6.0 SLM 0 02FGA 804 4
83.0 6.3 SLMT 0 01FGA 804 4
89.0 6.0 SLM 0 01FGA 80524
92.9) 6.1 SLMT 0 01FBA 90723
95.0) RVC 0 01FDA 2 1 P 704 5 704305 WR

119.0 23.4 RVC 0 704306 WR
101.0 6.2 RVC a TRFDA 1 1 P 804 5
100.7 0.1 701503 TS
107.0 6.2 RVC 0 02FDA 0215
112.5 5.7 RVC 0 02FDA QCOI0102 0235
119.0 6.7 RVC a 01FDA QCOI04 R 03R5
131.0 12.0 RVC 704307 WR
124.5 5.7 RVC 0 02FDA QC0510 R 0465
131. a 6.4 RVC 0 02FDA QC0205 R 06 5 1028
144.5 13.5 VCG a 704308 WR "t;;;.

137.0 6.0 VCG 0 03FD9 lC 03 5 1028 .....
143.0 5.3 VCG a 03FD9 lC 04R5 ,,.

M
~~

CH
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DEPTH Core LITH 'GY O. Sulphides Alteration Veining Structure Fault SU Sample 1:\:)

To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeClSiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty ~.;;;\-

U:"
144.5 2.6 VCG 0 02FCA 0325
157.7 13.2 VCG 704309 WR
149.0 4.3 VCG 0 04FC6D3 Cl 05 5
152.8 4.3 VCG 0 02FC9Dl 05 5
157.7) 5.2 VCG 0 02FC9Dl 05 5
156.2) 0.1 VCG 0 05 5 701504 TS
158.0) 5.2 SLU 0 01FBA 1024
161.2 3.6 SLB 0 OlFBA QC0308R 807R4
163.3 1.7 SLU 0 TRFBA 20R4
167.9 4.4 SLU 0 TRFDA 806R4
170.8 2.9 SL 0 TRFDA QCOI0503 806R4
176.0 5.1 SLB 0 TRFBA QCOIOI R 805 4
182.0 6.0 SLUB 0 TRFBA 805 4
187.3 5.2 SLBU 0 TRFDA 05 4
192.1) 6.5 SLTB 0 TRFBA 805 4
193.8) SLCU 0 01FDA 605 4
194.7 6.4 SLCU a TRFDA 705 4
200.0 SLTB 0 02FBA 805 4
206.0 6.0 SLU 0 TRFDA QCOI0B R 805 4
212.0 6.0 SLUB 0 TRFDA 805 4
218.0 6.0 SLU 0 TRFDA 05 4
224.0 6.1 SLUB 0 TRFDA 805 4
230.0 6.0 SLUB 0 TRFDA QC0100 R 805 4
236.0 6.3 SLU 0 TRFDA QCOI0109 805 4
242.0 6.2 SLU 0 TRFDA 05 4
245.0 3.2 SLU 0 TRFDA QC0103 R 0834
248.0 3.0 SLV 0 TRFDA 05 4
254.0 6.1 SLUB U TRFDA 8U5 4
260.0 6.0 SLBU 0 TRFDA QC030502 805 4
266.0 6.3 SL8U 0 TRFDA 805 4
272 .0 6.2 SLUB 0 TRFDA QC1205H 805 4
278.0 6.0 SLUB 0 TRFDA QC020202 05 4 ~

281. 0 3.3 SLUB 0 TRFDA QC0202 R 705 4 I-'-
287.0 5.6 SLU 0 TRFDA QC0202 R US 4 h~

~

CoP
...J
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DEPTH Core LITH' GY O. Sulphides Alteration Veining Structul-e Fault SV Sample C:

To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeClSiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

290.0 3.2 SLV 0 TRFDA QC0202 R 05 4
296.0 5.9 SLVB 0 02FWA QC061003 805 4
299.7 3.8 SLB 0 03FWA QC0207 R 805 4
305.0 5.0 SLB 0 03FWA QCOI07 R 905 4
311. 0 6.0 SLB 0 03FWA BX050301 905 4
317.0 6.0 SLUE 0 TRFDA QC010102 905 4
323.0 6.0 SLV 0 TRFDA 05 4
324.9 1.9 SLV 0 TRFDA 05 4 0332
330.9 6.0 SLU 0 TRFDA BX1003 R 05 4 0332
336.5 5.6 SLBV 0 TRFDA 05 4
341.0 4.4 SLB 0 01FBA 805 4
347.0 6.0 SLUB 0 TRFDA 05 4
353.0 6.0 SLUB 0 TRFDA 805 4
359.0 6.0 SLU 0 TRFDA 805 4
365.0 6.0 SLUB 0 TRFDA 805 4 0551
371.0 6.1 SLBV 0 01FDA 805 4 0551
377.0 6.2 SLB 0 04FWA 805 4
383.0 5.8 SLU 0 01FDA 805 4
389.0 6.0 SLUB 0 TRFDA 805 4
395.0 6.3 SLV 0 TRFDA 05 4
401.0 6.0 SLUB 0 TRFDA 90334
402.3) 6.0 SLU 0 TRFDA 0334
403.1) SLTB 0 TRFDA 80334
407.0) SLV 0 TRFDA 0324
412.0) 6.0 SLU 0 TRFDA 80324
413.0) SLTB 0 TRFDA 70324
414.6) 6.0 SLV 0 TRFDA 0324
417.1) RVC 0 TRFDA QC010202 70324
415.9) 0.1 RVC 0 701505 TS
419.0) 6.0 SLU 0 TRFDA 0324
425.0 6.0 SLUB 0 01FWA 70324
431.0 6.0 SLB 0 03FWA 70324
434.0 3.2 SLB 0 03FWA QC0106 R 70324 ~

I-",....
l,'
1:,)1

00
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DEPTH Core LITWGY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMl VoGPyCpPoGaSp ILiBiCyEpKfSeC1SiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

440.0 6.0 SLBU 0 01FWA 70324
443.7 3.8 SLBU 0 TRFDA 70324
446.0 3.9 RVCS [) TRFDA 705R4
447.4 SLU 0 10R4
448.2 0.8 SLU 0 TRFDA 10R4
449.7 1.3 SLU [) TRFDA QC0107 R 03R4
451.0 1.6 SLU 0 TRFDA 70534
453.0 2.0 SLU 0 TRFDA 705R4
456.2 3.3 SLUB 0 TRFDA 705R4
458.0 1.8 SLUB 0 TRFDA 705R4
459.0 0.9 SLU 0 TRFDA 1024
460.8 1.7 SLU 0 TRFDA QC0212 R 1024
461.3 0.5 SLU 0 TRFDA OC0212 R 1024
464.1 3.1 SLUB [) TRFDA OC0212 R 0524
466.8 2.5 SLUB 0 TRFDA 0524
468.0 1.5 SLUB 0 TRFDA 0524
470.5 2.5 SLU [) TRFDA 70524
472.8 2.4 SLU 0 TRFDA 0524
475.4 2.8 SLUB 0 TRFDA 0524
481.5 5.9 SLB 0 01FDA OC010702 60524
486.8 5.4 SLBU 0 01FDA 60524
491.0 3.9 SLUB 0 TRFDA 0524
497.0 6.0 SLU 0 TRFDA 0524
503.0 5.9 SLU 0 TRFDA 0524
509.0 6.1 SLBV 0 01FBA 60524
512.6 3.8 SLUB 0 01FBA OC0107 R 0524
515.4 2.7 SLU 0 TRFDA 60524
517.0 1.8 SLlJ [) TRFDA 0524
519.4 2.5 SLUB [) TRFDA 60524
521.0 1.6 SLU 0 TRFDA OC0215 R 0524
523.4 2.2 SLU 0 TRFDA 0524
526.7 3.3 SLU 0 TRFDA OC011002 0524 ,.J:;;.....

>-"

t'"
e,p
~
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DEPTH Core LITH'GY O. Sulphides Alteration Veining Structure Fault SU Sample 1\

To Recov MaNl VoGPyCpPoGaSp ILiBiCyEpKf5eCl5iCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

530.8) 6.5 SLI) 0 01FDA 0524
530.9) BSE 0 10FCA 1 2P 60524
531.8) SLU 0 05FWA 1 2P 60524
533.0) SSP 0 08FH9Dl 2 2P QCI020 R 03R5
545.0 12.0 BSM 0 704310 WR
539.0 6.1 BSMP 0 06FH9Dl 1 IP QCI020 R 03R5 704311 WR
538.5 0.1 BS 701507 1'5
545.0 6.1 BSM 0 03FB9Dl 1 IP QC0813 R 03R5
539.1 0.1 BS 0 701508 1'5
569.0 24.0 B5MV 0 704313 WR
551. 0 5.9 B5MV 0 01FBA 1 IP QC0813 R 03R5
545.9 0.1 BS 0 701509 1'5
549.0 0.1 SS 0 701510 TS
557.0 6.1 BSV 0 TRFDA 1 IP TC0808 R 03R5
555.0 0.1 BS 0 701511 1'S
563.0 6.0 BSM 0 TRFDA 1 lA QC0710 R 03R5
558.7 0.1 BS 0 701512 1'S
559.5 0.1 BS 0 701513 1'5
561. 5 0.1 BS 0 701514 TS
569.0 6.0 BSM 0 TRFDA 1 IP QC0710 R 03R5
570.8 5.7 BSM 0 03FH9Hl QC0710 R 03R5 704314 WR
569.3 0.1 BS 0 701515 1'5
574.5 SLUB 0 03FH9Hl QC0215 R 604R4
575.3 1.0 SLU 0 03FH9H1 QC010402 504R4
576.0 0.7 SLU 0 1'RFDA QC010402 04R4
581.0 4.8 SLU 0 1'RFDA BX100B R 504R4
586.0 4.9 SLU 0 TRFEA 04R4
591.5 5.5 SUJ 0 1'RFDA 04R4
596.0 4.2 SL.U a TRFDA 60414
599.0 3.3 SLU 0 TRFDA QC0515 R 04 4
605.0 6.0 SLU 0 1'RFDA QC1820 R 704 4
609.0 4.7 SLUB 0 TRFEA 804 4 ~

609.9 0.9 5LU 0 TRFEA 04 4 I-"

""""
1:,'
a;,
0
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DEPTH Core LITH' GY O. Sulphides Alteration Veining Structure Fault SU Sample
r....)

To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeC1SiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

614.0 4.0 SLUB 0 TRFEA 704 4
616.3) 6.0 SLUB 0 TRFEA 04 4
616.4) VC 0 TRFEA 804 4
620.0) SL 0 TRFBA 04 4
621.5 4.3 SLUB 0 TRFBA 704 4
622.8 SLVB 0 TRFDA 804 4 701516 TS
624.2 SUI 0 TRFBA 704 4
627.8 3.8 SLU 0 TRFDA 804 4
631.1 3.5 SLU 0 TRFDA OC0208 R 704 4
634.7 3.2 SLUB 0 TRFDA 804 4
636.6 2.0 SLU 0 TRFDA OCOI07 R 0724
638.0 1.6 SLUB 0 TRFEA OCOI07 R 70724
639.9 1.8 SLU 0 TRFDA OCOI07 R 04 4
644.0 4.3 SLUB 0 TRFDA OCOI07 R 704 4
647.0 3.0 SLVB 0 TRFDA 704 4
648.2 1.3 SLU 0 TRFEA 0614
650.4 2.5 SLUB 0 TRFEA 0614
653.0 2.6 SLBU 0 TRFDA 70614
658.0 5.2 SLUB 0 01FBA OCOl11 R 70614
659.0 1.0 SLU 0 01FEA OCOl11 R 80614
660.5 1.7 SLU 0 02FEA OCOl11 R 70614
662.0 1.4 SLUB 0 02FWA QC0111 R 70614
668.0 6.0 SLB 0 02FWA 70314
669.0 1.0 SLUB 0 TRFDA 70314
674.0 4.9 SLUB 0 TRFDA 60314
677.5 3.8 SLI) 0 TRFDA 70314
679.0 1.5 SLU 0 TRFDA OCOI08 R 70314
681. 0 2.1 SLUB 0 TRFDA 40634
682.5 1.5 SLU 0 TRFDA QC0610 R 30634
683.4 4.8 SLIJ 0 01FDA QC0410 R 70634
685.2 SLBC 0 01FDA 1 IP QC030304 02R4
687.0 SLBS 0 01FDA 1 TP OCOI06 R 03R4 701517 TS ..,t";,t

685.5 0.1 SLBC .....
I""'"

~

~,....
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DEPTH Core LITH 'GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

688.5) 5.0 SLBS 0 01FDA 03R4
/~

692.0) BSPE 0 03FDA 3 1P2P OC0104 R 03 5 704135 WR
690.0 0.1 TF 0 701518 TS
691.7 0.1 BS 0 701519 TS
698.0 6.1 BSPE I) 05FDA 3 IP2P BXI008 R 03R5 704316 WR
710.0 12.0 BSMV I) 704317 WI,
704.0 6.1 BSM 0 05FD8B2 2 IPIP BX1008 R 03R5
700.5 0.1 BS 0 701520 1'S
710.0 6.0 BSVB 0 02FDA 1 1PIP OC0515 R 07 5
713.0 3.1 BSB 0 02FDA 3 1P2P BX1205 R 03R5
724.0 11.5 BSB 0 701319 WR
719.0 6.0 BSB 0 01FD9 3 1P2P BX1205 R 03 5
713.1 0.1 BSB 0 701521 TS
715.1 0.1 1'SB 0 701522 TS
724.5 5.4 BSBM 0 TRFDA 3 1P2P BX1205 R 10R5
751.7 27.2 BSM 0 701320 WR
730.8 6.4 BSM 0 1'RFDA 3 1P2P OC1208 R 05 5
'127.5 0.1 BS 0 701523 1'S
737.0 6.5 BSM 0 TRFDA 3 1P2P OC0515 R 05 5
743.0 5.9 BSM 0 TRFDA 1 2P1P OC0408 R 02 5
738.0 0.1 BS 701524 TS
749.0 6.2 BSM 0 TRFDA 1 2P1P OC0408 R 03 5
750.0 1.0 BSMB 0 1'RFDA 1 2P1P BX0712 R 03 5
755.0 4.8 BSBM 0 01FDA QC0306 R 05 5
761.0 9.3 BSBM 0 704321 WR
751.5 0.1 PBe 0 701525 1'S
754.0 0.1 BS 0 701526 1"-'0

761.0 6.2 BSBM 0 1'RFDA ..., 1P1P QC0309 R 02 5,.
772.7 ]1.7 13SMB 0 704323 WIi
766.2 5.2 BSMB 0 1'I,FD9Dl 2 1P2P <]50508 R 02 5
'7'72.7 6.4 BSlJM 0 1'RFD9D1 3 1P2P QC0512 R
797.0 24.3 BSM 0 704324 WR

.J:~

I-'-
......
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DEPTH Core LITH 'GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeC1SiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

779.0 6.3 BSM 0 TRFD9D1 2 2PIP QC0512 R 02 5
785.0 6.1 BSMB 0 TRFD9Dl 2 2P1P QC0512 R 02 5
784.0 0.1 BSV 0 701526A TS
791.0 6.0 BSM 0 2 2PIP QC0512 R
797.0 6.2 BSM 0 3 1P2P OC1020 R 02 5 1035
823.9 26.9 BSM 0 704325 WR
801.1 4.3 BSMB 0 TRFVA 3 1P2P QC1212 R 07 5 1035
806.0 4.7 BSM 0 3 IP IPIP QC0715 R 02 5
812.0 6.1 BSM 0 3 1P1P QC0715 R 02 5
818.0 6.0 BSM 0 3 1P1P BC0915 R 02 5
823.9 5.8 BSM 0 3 IPIP QC1508 R 02 5
821.5 0.1 BS 0 701527 TS
883.0 9.1 BSM 0 704326 WR
828.7 5.0 BSM 0 TCFFA 3 IPIP QC0615 R 02 5
833.0 4.3 BSM 0 TRFD8F2 3 IP IPIP OC0405 R 02 5
857.0 24.0 BSM 0 704327 WR
839.0 6.1 BSMB 0 TRFFA 3 2P IPIP OC0508 R 02 5
845.0 6.0 BSM 0 3 2P IPIP QC0508 R 02 5
851.0 6.0 BSM 0 2 2P IPIP QC0508 R 02 5
857.0 6.1 BSM 0 2 2P 1P2P QC0508 R 02 5
875.0 18.0 BSM 0 704328 WR
863.0 6.0 BSM 0 2 2P IP2P QC0508 R 02 5
869.0 6.0 BSM 0 TRFDA 2 2P IP2P QC0508 R 02 5
864.2 0.1 BS 0 701528 TS
875.0 6.0 BSM 0 TRFDA 2 2P 1P2P QC0508 R 02 5
893.0 1.8 BSV 0 704329 WR
881.0 6.1 BSVP 0 01FBA 2 1P2P OC0508 R 02 5
887.0 6.0 BSVM 0 TRFDA 2 1P2P TC051208 02 5
886.8 0.1 BS 0 701529 TS
893.0 6.1 BSV 0 01FD8V2 2 1P IP2P OCOI03 R 02 5
905.0 12.0 BSM 0 704330 WR
099.0 6.0 BSMV 0 TRFD9A1 AT 2 1P IP2P TC0308 R """I-"-

.~

~"
0-
W
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DEPTH Core LITH' GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

905.0 6.0 BSMP 0 01FDA 2 1P 1P 1P2P OC0205 R 0525
904.9 0.1 BS 0 701530 TS
911. 0 6.0 BSMV 0 01FDA 2 1P IP2P OC0205 R 02 5 704332 WR
929.0 18.0 BSMV 0 704333 WR
917.0 6.1 BSMB 0 01FDA 2 IP 1P2P OC0205 R 02 5
923.0 6.0 BSVM 0 TRFBA 2 IP IP2P OC0205 R 04R5
929.0 6.2 BSVM 0 2 IP 1P2P OS0308 R 02 5
927.8 0.1 BSP 0 701531 TS
953.0 24.0 BSMV 0 704334 WR
935.0 6.0 BSVM 0 TRFVA 2 IP 1P2P OC0308 R 02 5
941.0 6.1 BSMV 0 TRFDA 2 1P 1P2P QC0308 R 02 5
947.0 6.0 BSMV 0 THFBAAT 2 1P IP2P QC0308 R 02 5
953.0 6.0 BSMV 0 02FDA 2 1P 1P2P QC0302 R 02 5
952.7 0.1 BSP 0 701532 TS
970.9 17.9 BSVB 0 704335 WR
959.0 6.0 BSBV 0 03FDA 2 1P 1P2P QC0302 R 02 5
964.4 5.5 BSVB 0 05FD9A1 AT 2 1P 1P2P QC0302 R 02 5
970.9 6.5 BSVB 0 03FDA 2 1P 1P2P QC0302 R 02 5
977.0 6.2 BSVP 0 02FDA 2 1P 1P2P TC0205 R 02 5 704336 WR
995.0 18.0 BSVB 704337 WR
983.0 6.1 BSVB 0 TRFDA 3 2P IP2P 02 5
977.9 0.1 BS 0 701533 TS
982.9 0.1 BSVP 0 701534 TS
989.0 6.1 BSVB 0 TRFDA 3 2P 1P2P TC031107 02 5
995.0 6.1 BSVB 0 TRFDA 3 2P 1P2P TC031107 02 5

1007.0 12.0 BSVB 0 704338 WH
1001.0 6.0 BSVB 0 3 2P 1P2P QC010508 02 5
1007.0 6.0 FlSVB I) 3 2P IP2P TC02120"1 02 5
1031.0 24.0 Fl5V 0 704339 WH
1013.0 6.1 BSV 0 TRFD3A6 Al 4 2P 2P2P IP QC0308 R 02 5
1019.0 6.0 BSVB 0 TRFVA 4 2P 2P2P 1P QC0208 H 02 5
1018.0 0.1 BS 0 701535 TS k
1025.0 6.0 BSV 0 3 2P 1P2P QC0208 R 02 5 I-".....

M
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DEPTH Core LITH 'GY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeCISiCaJaBaMn TyVoNoA BFnJH %lAn Number Ty

1031.0 6.1 BSVM 0 3 2P 1P2P QC0308 R 02 5
1045.9 14.9 BS 0 704340 WR
1037.0 6.0 BSVB 0 3 2P 1P2P QC0208 R 02 5 0815
1032.2 0.1 BS 0 701536 TS
1035.0 0.1 BS 0 701537 TS
1043.0 6.1 BSB 0 3 1P 2P 1P2P QC0308 R 0625 0818
1045.9) 6.2 BSM 0 01FDA 3 2P 1P2P QC0108 R 0325
1055.0) 9.1 PBC 0 704342 WR
1049.0) PBC 0 3 IV 3P 2P2P QC020608 0325
1046.0 0.1 TFXD 0 701538 TS
1055.0 6.1 PBC 0 01FDA 3 1P 2P1P QC0204 R 0325
1053.7 0.1 DCL 0 701539 TS
1061.0 6.1 MBC 0 01FDA 3 1P 1P 2P1P 02 5 704343 WR
1067.0 6.0 PBC 0 TRFDA 3 2V1P2P 2P1P 02 5 704344 WR
1061.6 0.1 DCLB 0 701540 TS
1066.2 0.1 Dee 0 701541 TS
1079.0 12.0 MBCD 0 704345 WR
1073.0 6.0 MBCD 0 3 IP2P IP2P TC010808 02 5
1069.8 0.1 TFXL 0 701542 TS
1072.2 0.1 DCL 0 701543 TS
1079.0 6.1 MBCD 0 TRFFA 1 1P 1P1P 02 5
1089.1 10.1 DCLB 0 704346 WR
1085.0 6.2 DCLB 0 TRFFA 1 1P 1P1P QC0106 R 80715
1079.4 0.1 DCL 0 701544 TS
1081.8 0.1 DeL 0 701545 TS
1089.1 4.1 DCLB 0 TRFFA 1 1P 1P1P 03 5 704347 WR
1094.0 3.9 MBCD 0 TRFFA 1 1P 1P1P 805R5
1090.3 O. J DeL 0 701546 TS
1099.0 4.9 DCLB 0 TRFDA 1 1P 1P1P 15115 704348 WR
1097.0 0.1 DCL 0 701547 TS
1112.0 13.0 MBCD 0 704349 WR
1105.0 6.4 MBCD 0 TRFDA 2 1P 1P1P 03R5
1099.9 0.1 DCLB 0 1P 1P1P 701548 TS .&-~
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DEPTH Core LITWGY O. Sulphides Alteration Veining Structure Fault SU Sample
To Recov MaMi VoGPyCpPoGaSp ILiBiCyEpKfSeC1SiCaJaBaMn TyVoNoA BFnJH %IAn Number Ty

1112.0 6.6 MBCD 0 2 1P 1P1P OC010707 703 5
1130.0 18.0 MBC 0 704350 WR
1118.0 6.1 MBCD 0 2 1P 1P1P QC010307 04 5
1121.4 3.6 MBCD 0 TRFVA 2 1P 1P1P 02 5
1118.4 0.1 DCLB 0 701549 TS
1127.0 5.4 MBCD 0 2 1P 1P1P QC010207 02 5
1130.0 3.0 MBCD 0 TRFFA 2 1P 1P1P 1015
1136.0 6.3 DCLB 0 2 1P 1P1P 0325 704351 WR
1154.0 18.0 MBCD 0 704352 WR
1142.0 6.0 MBCD 0 TRFFA 2 1P 1P1P QC010307 02 5
1148.0 6.0 MBCD 0 2 2P 1P1P 04 5
1154.0 6.1 MBCD 0 2 1P 1P1P OC010207 03 5
1160.0 6.0 DCLB 0 2 lP 1P1P QC030307 03 5 704353 WR
1181.0 21. 0 DCL 0 70435+WR
1166.0 6.0 DCL 0 TRFFA 2 1P 1P1P QF050708 703 5
1164.9 0.1 DCL 0 701550 TS
1171.0 5.2 DCL 0 2 lP 1P1P QC0104 R 03 5
1166.2 0.1 DCL 0 701551 TS
1176.5 5.6 DCL 0 2 1P 1P1P OS030307 707R5
1181.0 4.4 DCL 0 2 1P 1P1P OC020607 03 5
1180.4 0.1 DCC 0 701552 TS
EOH
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APPENDIX V

THIN SECTION PETROLOGY -

DDH BRD Ol/OIA
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SAMPLE NUMBER: 701348 BRD 01A (SSO.7m)

SUMMARY:
This is a rather strongly calcite-altered formerly glassy

augite+olivine-phyric pillow basalt flow margin (rim).

HAND SPECIMEN:
This is a probably pillow margin of a porphyritic basaltic lava with

distinct chlorite-rich areas originally very glass-rich.

THIN SECTION:
This is a formerly highly glassy augite+olivine-phyric basaltic lava

that has suffered quite strong calcite alteration. Augite phenocrysts to
around 1mm maximum length constitute around 15 modal% of this rock.
They are single crystals or crystal clots of up to five or six crystals,
mainly fresh, or partly replaced by calcite. Former olivine phenocrysts,
somewhat less abundant than the augite phenocrysts, are mainly also less
than 1mm long, but are entirely pseudomorphed by calcite and minor
chlorite.

The groundmass of this sample varied from almost entirely glassy, to
glass in which crystallites of dendritic to spherulitic augite and acicular
plagioclase microlites were nucleating. The glass has been totally replaced
by pale green chlorite, albite and quartz. FeTi oxide microphenocryts and
groundmass granules are altered to leucoxene, and small spots of granular
epidote are not uncommon in the rock.

The alteration of this sample takes two forms. Firstly, the glassy
part of the sample has altered extensively to chlorite. Fracturing along this
weakened zone has led to extensive pressure solution and volume loss of
the chloritized groundmass between the augite phenocrysts, producing a
zone very enriched in augite phenocrysts and leucoxene bleb; many of the
augite phenocrysts in this zone are fractured and granulated. Overprinting
the groundmass and phenocrysts is abundant calcite alteration, both as
patches and veinlets. It is not associated with any disseminated pyrite.
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SAMPLE NUMBER: 701349 BRD 01A (613.5m)

SUMMARY:
This is a well-preserved augite+olivine-phyric basaltic lava

probably from a pillow rim.

HAND SPECIMEN:
This is a mid-grey augite-phyric well-preserved basaltic lava with a

few calcite veinlets.

THIN SECTION:
This sample is a well-preserved augite+olivine-phyric basalt with a

rapid change in groundmass texture across the slide, suggesting it is from a
pillow rim or outer flow margin. Augite phenocrysts mainly occur as
multi-crystal clots to around 3mm maximum length, but individual
phenocrysts are rarely longer than 1mm. They are mainly fresh, euhedral to
subhedral crystals, and make up around 15 modal% of most of the rock, but
have been concentrated by volume loss of chloritic matrix in the pillow rim
(as described for the previous sample). Former olivine phenocrysts
probably constituted around 5-10 modal% of the rock, but are very difficult
to discern due to total alteration to chlorite, and being immersed in a
chlorite-rich groundmass, particularly in the outer pillow rim.

The groundmass of this sample varies from almost crystal-free
chloritized glass at the pillow rim, to glass charged with acicular albitized
plagioclase microlites and more stubby tiny augite crystals further into the
pillow. In the latter area, interstitial glass has crystallized as
fine-grained patchy quartz and albite, and granular almost colourless
epidote-clinozoisite is not uncommon.

Several veinlets of fibrous quartz cut the sample, and occasional
angular fracture fillings of relatively coarse-grained quartz and albite are
present. As for the previous sample from 550.7m, this basalt is cut by a
few micromylonite zones in which groundmass has recrystallized as sugary
quartz and albite, and augite phenocrysts have been broken and granulated.
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SAMPLE NUMBER: 701350 BRD 01A (632.0m)

SUMMARY:
This was an ankaramitic basaltic pillow rim with some

marginal interpillow lapilli tuff of the same composition.

HAND SPECIMEN:
This is a mid-grey porphyritic massive basaltic lava with a dark,

diffuse and discontinuous chlorite-rich band almost a cm wide in the
middle of the sample.

THIN SECTION:
This sample shows some remarkable textural variations, probably

reflecting that it come from a pillow margin, overlapping with some
interpillow sediment or ash. The rock is essentially a strongly
augite-phyric (ankaramitic) basaltic lava with a groundmass varying from
(originally) entirely glassy to vitrophyric. The augite phenocrysts rarely
occur singly, but mainly form clusters of five to ten euhedral crystals;
most individual augite phenocrysts are less than 1mm long. They are
entirely fresh, and form more than 25 modal% of the sample. Former olivine
phenocrysts are rare, being replaced entirely by quartz and chlorite.

The groundmass of this lava is dominantly composed of former glass
charged with albite microlites and tiny equigranular augite crystals. Many
irregular rounded (vesicles?) to quite angular patches of groundmass are
replaced by a striking variety of secondary assemblages, inclUding the
following: Coarse-crystalline quartz with acicular pumpellyite rims,
masses of intergrown pale yellow epidote crystals, intergrown granular to
prismatic yellow epidote and pale green chlorite, intergrown pinkish albite
laths, and masses of almost botryoidal brown to bright green pleochroic
pumpellyite.

Rapid transition into a beautiful basaltic lapilli tuff occurs within the
slide. The tuff contains packed fragments of vesicular, strongly
augite-phyric basaltic glass, in which the glass has recrystallized as
rather coarsely crystalline albite and quartz with interstitial pumpellyite
and minor chlorite. In another section of the slide, the basalt appears to
grade into a very glassy piilow outermost rim, in which the glass has been
entirely replaced by strongly pleochroic, vermiform to botryoidal and
lamellar pumpellyite probably after an original smectite mica or other
similar mineral such as celadonite.

This rock was probably an outer pillow rim, sampling some of the
interstitial basaltic lapilli tuff generated during explosive eruption and
fragmentation of pillows on the seafloor.

411270
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SAMPLE NUMBER: 701351 BRD 01A (648.5m)

SUMMARY:
This is a very distinctive lapilli tuff composed of formerly

augite-phyric basaltic glass; the sample shows a strong calcite
overprint.

HAND SPECIMEN:
This is a grey-green very patchy, altered fine-grained basaltic

hyaloclastite or lapilli tuff.

THIN SECTION:
This is a distinctive, highly altered and recrystallized vesicular

basaltic lapilli tuff. It is composed of packed fragments, mainly 2-5mm
across, of fairly strongly augite-phyric basaltic glass characterized by an
abundance of oval to round vesicles that are filled by a variety of secondary
minerals. Augite phenocrysts are mainly quite altered to fine-grained
calcite, and as calcite also replaces large areas of groundmass, it is
difficult to determine the original modal abundance of augite. Similarly, it
is near-impossible to determine whether olivine was a former phenocryst
phase in this basalt.

The abundant former glass in this sample has crystallized as an
albite-quartz mixture very strongly overprinted by calcite. The vesicles
that make up at least 40 modal% of this glass are filled mainly by pale
green chlorite, but also by calcite and quartz.

This is a most distinctive basaltic glassy lapilli tuff, and shows a
strong similarity to the sample from 670.7m in the same hole. This
explosive tuff unit is probably a useful horizon locally.
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SAMPLE NUMBER: 701353 and 54 BRD 01A (701.8m and 713.7m)

SUMMARY:
701.8m: This is a beautifully preserved strongly

augite-phyric basalt (ankaramite) lava from the interior portion
of a flow.

713.7m: This is a very similar lava to that from 701.8m, but
it has suffered much stronger alteration, implying proximity to a
fault zone (fluid passageway).

HAND SPECIMEN:
These are massive quite strongly-augite-phyric grey-green basaltic

lavas, but that from 713.7m shows stronger alteration and calcite veining.

THIN SECTION:
Sample 701.8m: This is one of the best-preserved Hellyer-type

basalts that I have seen. It is composed of around 40 modal% of augite
phenocrysts that mainly form multi-crystal clots up to several mm across.
Most augite phenocrysts are fresh subhedral prisms, actually intergrown
with other crystals in a manner suggesting that the crystal clusters may be
disrupted cumulates plucked from the floors or walls of the magma
chamber during ascent to eruption. The olivine phenocrysts in this sample
probably constituted only 2-3 modal% of the rock. They are chloritized, and
a few contain chromite inclusions.

The groundmass of this sample is the most coarse-grained
(slOWly-cooled) of any of the basalts I have seen in BRD 01 or 05. Its
texture is subophitic to intergranular, with plagioclase (albite) laths
partially penetrating granular augite crystals. Formerly glassy mesostasis
and tiny FeTi oxides are replaced by chlorite and leucoxene respectively.
This relatively coarse-grained groundmass is typical of the interior
portions of a relatively thick flow compared to the clearly pillow-margin
samples described from higher in the basalt sequence. This sample should
be analyzed.

Sample from 713.7m was originally almost identical to that from
701.8m described above. However, it has suffered significantly more
alteration, including more intense chlorite alteration of interstitial glass,
and quite strong and variable calcite overprinting (and minor veining). As
the grainsize of the groundmass of this sample is little different from that
at 701.8m, this implies that both samples may be from a single relatively
thick flow, and that a fault zone may exist in the vicinity of 713m.
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SAMPLE NUMBER: 701355 BRD 01A (735.0m)

SUMMARY:
This is an augite+(sparse) olivine-phyric basaltic lava from

close to a pillow rim.

HAND SPECIMEN:
This is a rather pale grey finely-porphyritic basaltic lava with common

small black chlorite spots.

THIN SECTION:
This is an augite+olivine-phyric basaltic lava with a groundmass

characterized by spherulitic plagioclase and augite growing from glass,
typical of near pillow rim basalts. Augite phenocrysts make up around
20-25 modal% of this rock, and are mainly less than 1mm long, although
most occur as fresh subhedral intergrown crystals in crystal clots. Scarce
olivine phenocrysts are replaced by chlorite and quartz.

The groundmass texture of this sample is variable across the slide,
and typical of a pillow rim. The most slowly-cooled part consists of albite
microlites separating small equigranular augite grains, with interstitial
mesostasis replaced by chlorite, albite and minor quartz. More rapidly
cooled parts on the rim of the pillow are composed of sheaves and bundles
of fan-like, spherulitic albitized plagioclase and interstitial chlorite.
Minor calcite veining and small diffuse patches are present but the
alteration is not very strong. Angular patches of green chlorite to several
mm across, sometimes rimmed by epidote, are not uncommon, probably fill
small tension gashes and fractures.

411273
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SAMPLE NUMBER: 701356 BRD 01A (766.0m)

SUMMARY:
This is an augite+(sparse) olivine-phyric basaltic lava that

has suffered quite strong calcite alteration.

HAND SPECIMEN:
This is a grey, finely augite-phyric basaltic lava with minor calcite

veining and some diffuse calcite alteration.

THIN SECTION:
This is a quite strongly altered augite+olivine-phyric basaltic lava

composed of around 20 modal% of small (mainly <0.5mm long) augite
phenocrysts, many of which are partially to totally altered to fine-grained
calcite. The few identifiable former olivine phenocrysts are altered to
fine-grained quartz and calcite, and olivine was probably volumetrically far
subordinate to augite in the phenocryst assemblage.

The groundmass of this sample was originally vitrophyric, composed
of tiny albite microlites and slightly larger laths in a matrix of glass that
has crystallized to albite, chlorite and quartz, and that has in turn, been
strongly overprinted by calcite.

411274
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SAMPLE NUMBER: 701357 BRD 01A (809.5m)

SUMMARY:
This was an augite+olivine-phyric basaltic lava that suffered

intense calcite-chlorite alteration before being quite strongly
deformed and stretched in a fault(?) zone.

HAND SPECIMEN:
This is a fairly strongly altered mid-grey basaltic lava in which

phenocrysts and textural features are quite indistinct.

THIN SECTION:
This is an exceptionally strongly altered and deformed former basaltic

lava. It shows a fairly well-developed foliation in thin section (although
this is not evident in hand specimen), with pronounced flattening!
stretching of former phenocrysts and vesicles(?). The identity of the
former phenocrysts cannot be established with certainty, although the
presence of a few chromite euhedra suggest former olivine phenocrysts, and
by analogy with other rocks described above, augite phenocrysts were
almost certainly present.

The rock is now composed of an almost mylonitic integrowth of
calcite and chlorite with minor albite and quartz. Tiny patches of
groundmass left less altered by calcite overprinting and foliation
development contain small albite laths and microlites. The deformation
producing the foliation evident in this sample clearly was post-calcite
alteration, and the intensity of the foliation relative to other samples
examined suggests that this sample comes from a significant high-strain
zone, possibly a significant fault.

41J275
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THIN SECTION:
The fragmental texture of this sample is obvious in thin section, with

individual lava fragments recognizable due largely to local variations in
groundmass texture. The dominant lava fragment type was a plagioclase­
phyric formerly glassy dacite, in which the perlitically-cracked glass has
devitrified to a very fine-grained quartz-albite mixture, with narrow
seams of pale green chlorite picking out the perlitic cracks. Feldspar
phenocrysts are blocky albitized plagioclase with slight sericite flecking,
and are mainly less than 1mm long. They make up about 5 modal% of these
perlitically-cracked lava fragments. Another fragment variety is
essentially identical to that just described, except these lack the perlitic
cracking. A third and quite abundant lava fragment type has a similar
amount of blocky albite phenocrysts set in a formerly less glassy,
vitrophyric groundmass riddled with tiny albite microlites. There is no
sign of the former presence of mafic phenocrysts, but occasional
leucoxenized microphenocrysts of FeTi oxide occur in most fragments. An
irregular meshwork of sericite pervades this sample, but sericitization is
not strongly developed. Minor late-stage calcite fills fractures and veins.
The metamorphic assemblage is prehnite-pumpellyite facies, and the
amount of hydrothermal alteration is insignificant.

There is nothing to say that the various lava fragments in this sample
could not have come from the same flow unit, albeit from different parts
of a flow. Textural variations simply reflect cooling rates; all fragments
have similar amounts of similar looking plagioclase phenocrysts. The
blocky shapes and relatively small modal amount of the plagioclase
phenocrysts, the absence of mafic phenocrysts, plus the abundant glass
that was present in most fragments, all suggest to me that this was a
dacitic rather than andesitic flow. The relatively abundant chlorite in the
sample suggests that either the sample is at the andesitic (ie low-SI,
high-Mg) end of the dacite spectrum, or that it has been selectively
chloritized. I favour the latter possibility, which would predict Ti/Zr
ratios of around 15-20.

SAMPLE NUMBER: 701305 (BRD 01A at 856m)

HAND SPECIMEN:
Altered dark grey-green andesitic lava breccia with abundant white

feldspar phenocrysts.

SUMMARY: This is a dacitic lava breccia composed of sparsely
plagioclase-phyric largely (formerly) glassy dacitic fragments;
hydrothermal alteration is insignificant.

I
I :2tib

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

•



THIN SECTION:
The lava fragments present in this sample show the same range of of

textures and phenocryst mineralogy as that sample described above. Most
were glassy, sparsely plagioclase-phyric dacites, many with perlitic
cracking of the formerly glassy groundmass. In fact, the only major
difference from the sample described above is that this sample (862.8m)
shows considerably more sericite-calcite alteration, and correspondingly
less chlorite. The sericite occurs both replacing most or all of the
albitized plagioclase phenocrysts, and as a fairly dense but irregularly
distributed mesh through the rock, and the abundant calcite occurs as
dispersed patches and blebs throughout the section, overprinting all lava
fragments.

The intensity of the calcite-sericite alteration in this sample is
notably greater than shown by sample 856m, and also much more intense
than ambient low-grade burial metamorphic alteration. It is therefore
preseumed to be of local hydrothermal origin.
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SAMPLE NUMBER: 701306 (BRD 01A at 862.8m)

SUMMARY:
This is a dacitic lava breccia very similar originally to

sample 856m above. However, it has suffered much stronger
hydrothermal calcite-sericite alteration, with a significant
reduction in the amount of chlorite compared to 856m.

HAND SPECIMEN:
This is a grey, strongly altered dacitic to andesitic lava breccia with

poorly-defined formerly glassy lava fragments up to at least several em
long.

411277



THIN SECTION:
This is a massive very poorly plagioclase-phyric dacitic lava that was

originally essentially entirely glassy. The plagioclase phenocrysts «2
modal%) are totally sericitized blocky euhedra to about 1mm long, that
blend at their marginsinto the highly sericitized groundmass. Sparse
leucoxenized microphenocrysts of FeTi oxide are also present.

The groundmass of this sample was almost certainly wholly glassy at
eruption. It has devitrified to the present extremely fine-grained
quartz-albite-sericite mixture, and subsequent sericite alteration in
discontinuous bands and streaks has imparted a flow-banded appearance to
the sample. The sericite-rich bands are irregular and of variable
thickness, and are 'dirty' relative to the 'cleaner' sericite-poor
quartz-albite bands and streaks. Calcite is a minor alteration phase
occurring together with sericite both replacing former albite phenocrysts
and as small blebs and stringers in the groundmass. Chlorite is rare in this
sample, occurring only as occasional small fracture fillings.

The amount of sericite in this sample is only a little more than might
be expected from the regional low-grade degradation of a glassy dacitic
lava; therefore, hydrothermal alteration of this sample is weak, if any.
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SAMPLE NUMBER: 701307 (BRD 01A at 865.6m)

SUMMARY:
This is a formerly highly glassy, sparsely plagioclase­

phyric massive dacitic lava that has developed a weak banded
appearance due to sericitization; hydrothermal alteration
(sericite-calcite) is very weak.

HAND SPECIMEN:
This is a pale grey-green massive weakly flow-banded felsic lava

with sparse altered feldspar phenocrysts.

411278



THIN SECTION:
This is a fairly uniform-textured, plagioclase-phyric formerly glassy

dacitic lava with a few slightly flattened veicles filled with sericite,
quartz and calcite. Plagioclase phenocrysts are more abundant, and rather
more elongate-prismatic than the typically blocky phenocrysts in the
previous two samples. The albite phenocrysts are sericite-free through
most of the section, but contain sericite-calcite alteration in more altered
areas of the sample. Smalileucoxenized FeTi oxide microphenocrysts are
not uncommon, butformer mafic silicate phenocrysts were not present in
this sample.

The groundmass has a classic quartz-albite patchy mosaic texture
developed from the devitrification of glass. Chlorite is not abundant, but
is common enough as small tufts and spots patchily developed in the
groundmass. Dominant alteration minerals are sericite and calcite;
although these are not strongly developed, they occur in broad bands and
patches of more altered grdundmass. In the few vesicles, sericite and
calcite are both quite coarsely crystalline, and sometimes contain
euhedral crystals of secondary quartz.

This is a reasonably well-preserved dacitic lava, with very mild, if
any hydrothermal overprint, dominated by sericite-calcite.
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SAMPLE NUMBER: 701308 (BRD 01A at 867.8m)

SUMMARY:
This is a plagioclase-phyric formerly glassy dacitic lava

with very weak sericite-calcite alteration.

HAND SPECIMEN:
This is a mottled pale brown and dark grey-green formerly glassy

felsic lava with and chlorite-poor areas dominant, and patchy, more
chlorite-rich areas scattered irregularly through the sample.
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SAMPLE NUMBER: 701309 (BRD 01A at 871.0m)

SUMMARY:
This is a well-preserved formerly fairly glassy

plagloclase-phyric low-Si dacite or acid andesite lava, with
minimal hydrothermal alteration.

HAND SPECIMEN:
This is a dark grey-green massive, even-textured plagioclase-phyric

andesitic to dacitic lava.

THIN SECTION:
This is a texturally and mineralogically well-preserved

plagioclase-phyric andesitic to dacitic lava. It contains about 10 modal%
of tabular albitized plagioclase phenocrysts to almost 2mm long that show
very slight sericite alteration, and often contain rows of chloritized melt
inclusions. Five or six small «O.5mm long) euhedral shapes now composed
of chlorite were almost certainly augite microphenocrysts. Small
leucoxenized FeTi oxide microphenocrysts are not uncommon. Several
mUlti-crystal clots of tiny intergrown plagioclase phenocrysts are also
present.

The groundmass of this sample was glassy to vitrophyric; it contains
tiny albite microlites set in a coarse patchy quartz-albite mosaic after
devitrified glass. Very fine-grained chlorite is quite common dispersed in
the groundmass. and sericite is more localized in broad bands of more
intense alteration. Calcite and sericite also occur as sparse, narrow
meandering veinlets.

The abundance of chlorite in the groundmass of this sample, and the
more elongate (rather than blocky equidimensional) plagioclase
phenocrysts suggest that this is a low-Si dacite or acid andesite. It is
well preserved and should be analyzed to compare with the Que-Hellyer
'Mixed' sequence lavas.
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SAMPLE NUMBER: 701310 (BRD 01A at aaS.1m)

SUMMARY:
This is a polymict lava breccia dominated by formerly

glassy dacitic lava and vitric tuff fragments that vary from
chlorite-rich to sericite-rich; this alteration is hydrothermal
rather than due to burial metamorphism.

HAND SPECIMEN:
This is a polymict lava breccia containing light coloured formerly

glassy, sparsely plagioclase-phyric dacitic lava fragments, and darker,
more plagioclase phenocryst-rich and more chloritic andesitic or dacitic
lava fragments.

THIN SECTION:
The largest fragment in this section is typical of the light coloured

formerly highly glassy fragments obvious in the hand specimen. It
consists of sparse «1 modal%) blocky albite phenocrysts that have been
totally sericitized, set in a patchy quartz-albite mosaic-textured
intergrowth after glass. Virtually all of the albite in the groundmass has
been replaced by exceptionally fine-grained sericite that renders the
groundmass 'cloudy'. This fragment has been strongly sericitizedrelative
to most of the samples described above.

The other fragments making up this section are more chloritic, and
vary from perlitically-cracked sparsely plagioclase-phyric dacites
identical to sample 856m, to samples of vitric tuff with clearly preserved
outlines of glassy shards that have recrytallized to fine-grained
quartz-albite. Some fragments show pervasive and intense chloritization
of the groundmass, whereas others are intensely sericitized. Calcite
overprints sericite in many fragments.

It is important to note that the sericite and chlorite alteration is
clearly localized in separate otherwise identical fragments, and must
therefore have formed pre-burial metamorphism of the sample. I suggest
that the fragments making up this rock were variably hydrothermally
altered when the rock was formed by explosive submarine VOlcanic
activity.
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SAMPLE NUMBER: 701311 (BRD 01A at SSS.3m)

SUMMARY:
This is a dacitic crystal lithic vitric tuff, with a high

proportion of comminuted glassy material in the matrix, and
variable chloritic", or sericite-calcite alteration, of local
hydrothermal origin.

HAND SPECIMEN:
This is a strongly altered massive plagioclase-phyric dacitic lava(?)

with streaks of dark chlorite-rich material through more massive diffuse
pale-grey-green strongly calcite-sericite altered lava.

THIN SECTION:
The first thing that strikes me about this sample is that it is quite

obviously fragmental, a fact not obvious to me from the hand specimen. The
sample is composed of small lava fragments and abundant broken albite
phenocrysts set in a heterogeneous matrix that was originally highly
glassy. Albite phenocrysts are generally less than 1mm long, and are
nearly all crystal fragments, except for a few well-formed phenocrysts in
clear dacitic lava fragments.

The groundmass of this sample is unusual in texture, changing rapidly
over very small distances, with a very uneven distribution of chlorite and
sericite. In many places, relic glass shard textures are poorly preserved in
ghost outlines. I think this sample is a crystal lithic vitric tuff of dacitic
composition, although small formerly glassy lava fragments are more
abundant than the glassy shard material. The abundant broken albite
crystals support this tentative interpretation. The matrix may have been
largely composed of comminuted dacitic glass.

Alteration is variable in intensity and composition, being either
chloritic, or sericite-calcite dominated. The sample is not strongly
altered, but the alteration present is hydrothermal rather than pervasive
regional burial metamorphic alteration.
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SAMPLE NUMBER: 7013012 (BRD 01A at 902.0m)

SUMMARY:
This is a polymict lava breccia dominated by formerly

glassy dacitic lava fragments identical to sample 856m, but it
also contains not uncommon chlorite-rich andesitic lava
fragments. Hydrothermal sericite-calcite alteration is fairly
weak.

HAND SPECIMEN:
This is a dark green lava breccia dominated by chloritic, sparsely

feldspar-phyric dacitic to andesitic lava fragments to around 1cm long.

THIN SECTION:
The fragmental nature of this sample is obvious in thin section. The

dominant lava fragment variety is beautifully perlitically-cracked
sparsely plagioclase-phyric dacite identical In every way to sample 856m.
Chlorite picks out the perlitic cracks and is quite abundant in most
fragments. A somewhat less abundant fragment type is very distinctive in
having a rare albite phenocrysts set in a pilotaxitic textured groundmass
composed of elongate plagioclase microlites embedded in bright green
chlorite; the latter probably forms more than 50 modal%of these
fragments. These chloritic fragments also contain common small FeTi
oxide granules in the groundmass, and were probably andesitic in
composition. Calcite and sericite are common overprinting both chloritic
and chlorite-poor lava fragments, but the intensity of alteration is not
strong. This is a polymict lava breccia dominated by formerly glassy
dacitic lava fragments, but containing also an andesitic lava fragment
component.
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SAMPLE NUMBER: 701313 (BRD 01A at 903.0m)

SUMMARY:
This is a highly altered dacitic glassy lava breccia showing

development of a zoned epidosite alteration assemblage probably
developed around a conduit through which oxidizing hydrothermal
fluids were moving.

HAND SPECIMEN:
This is a highly altered dark green lava breccia with a patch of

intense alteration at least 10cm across, showing intense zoned alteration
from a black chloritic rim to a pale grey-green sericite- and epidote-rich
core.

THIN SECTION:
The least-altered part of this sample is dominated by poorly defined

lava fragments that are sparsely plagioclase-phyric formerly highly glassy
dacites. Some of the fragments have preserved excellent perlitic cracking
in the glassy groundmass, and are essentially identical to sample 856m.
Alteration within this 'least-altered part of this rock is nevertheless
quite strong, with sericite, chlorite and calcite all common through the
matrix of the lava fragments. This 'least-altered' zone passes into a zone
about 1cm wide composed almost entirely of sericite that lacks any relict
texture whatsoever. This sericite zone contains sparse small pyrite cubes,
and tiny chlorite spots. This sericitic zone passes abruptly into a zone in
which a few relic albite phenocrysts replaced almost completely by
coarse-grained sericite are set in a structureless matrix composed almost
entirely of exceptionally fine-grained, dirty, almost isotropic epidote.

This excellent example of epidosite alteration is characteristic of
quite oxidizing hydrothermal fluids. The same zonation on a scale of tens
of meters rather than centimeters, commonly occurs in footwall sequences
in andesites below hematite-rich VMS orebodies, such as at the Cadia
deposit in central W NSW. It is not, however, restricted to occurrences
associated with (footwalls of) VMS mineralization.
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SAMPLE NUMBER: 701314 (BRD 01A at 90S.6m)

SUMMARY:
This is a strongly sericite-calcite altered polymict dacitic

lava breccia containing abundant formerly glassy sparsely
plagioclase-phyric dacitic lava fragments, and subordinate
fragments of crystal vitric tuff.

HAND SPECIMEN:
This is a pale grey lava breccia containing sparsely plagioclase­

phyric lava fragments to at least 6cm across, and smaller, more angular
strongly sericitized yellowish lava fragments.

THIN SECTION:
In thin section, this sample is seen to be a very strongly altered

fragmental volcanic, dominated by strongly sericitized formerly glassy
sparsely plagioclase-phyric dacite lava fragments, most of which show
preserved perlitic cracking. Other fragments are less easy to identify;
they have occasional albite phenocrysts, but very heterogeneous
groundmases, with rapid local variations in texture and amount of chlorite
and sericite. They were certainly glass-rich, and there are several areas
in which there are strong suggestions of the former presence of glassy
shards. These clasts may have been crystal vitric tuffs. Irregular slightly
rounded areas of intergrown pale pink albite crystals have probably
developed in situ, rather than being crystalline clasts. Calcite is common
overprinting the groundmass and phenocrysts alike. The strong
calcite-sericite alteration of this sample is definitely of hydrothermal
origin.
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SAMPLE NUMBER: 701315 (BRD 01A at 917.9m)

SUMMARY:
This is an olivine+augite+chromite-phyric basaltic lava

similar to the more primitive Hellyer basalts; it has been
overprinted by epidote-sericite alteration, that in turn was
overprinted by a calcite-sericite-fuchsite alteration
assemblage.

HAND SPECIMEN:
This is a massive grey mafic (?) lava transected by a 5mm-wide

calcite vein that has a well-developed pink halo of intense
sericite-epidote(?) alteration containing abundant small green fuchsite
patches to about 2mm across.
THIN SECTION:

The least altered part of this section is petrographically strikingly
different from all the foregoing samples, in that it is a metabasic lava,
with altered phenocrysts of olivine and augite, anf minor plagioclase. It
contains at least 25 modal% of phenocrysts set in a murky vitrophyric
groundmass. The dominant phenocryst phase is now replaced by a pale
brown almost isotropic very fine-grained epidote mixture. These have
shapes that suggest that they were augite originally. A second set of
former mafic phenocrysts with very different outlines and replacement
assemblages are clearly former. olivine phenocrysts; several contain small
euhedral red chromite inclusions, and all are altered to calcite and quartz.
A few former plagioclase phenocrysts are altered totally to sericite.

The groundmass of this lava was vitrophyric, with epidotized augite
and plagioclase microlites set in a sericite-epidote-altered formerly
glassy matrix.

The pinkish bleached halo surrounding the coarsely-crystalline calcite
vein is texturally identical to the unbleached area further out, but contains
very little fine-grained dirty epidote, and much more abundant
sericite-calcite alteration. Only a single small patch of fuchsite was
intersected in this thin section; it looks like rather coarsely-crystalline
and high-birefringent muscovite, but shows no green colour in plane
polarized light.

This sample was definitley a fairly primitive basaltic lava, with the
olivine-augite-chromite phenocryst assemblage typical of many of the
more primitive Hellyer basalts. Intense alteration with epidote-sericite
dominant has been overprinted by a 'calcite-sericite alteration assemblage
associated with calcite veins.
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SAMPLE NUMBER: 701358 BRD 01A (918.5m)

SUMMARY:
This was an olivine+augite-phyric basaltic lava. more

olivine-rich than the basalts from the sequence of basalts above
850m. It has suffered quite strong calcite alteration.

HAND SPECIMEN:
This sample, from the top of the lower basalt sequence in this hole, is a

somewhat altered grey-green finely porphyritic basaltic lava.

THIN SECTION:
This rock was originally an olivine+augite-phyric, quite primitive

basaltic lava. It has suffered quite strong alteration, leaving no fresh
olivine or augite in the sample, but the primary texture is preserved.
Olivine phenocrysts, many with small euhedral chromite inclusions, make
up about 10 modal% of this sample, and are altered to fine-grained granular
quartz with a smattering of calcite. Some are almost 2mm long. In
contrast, former augite phenocrysts, making up around 5-8 modal% of the
rock, are mainly less than 0.8mm long, and are almost exclusively replaced
by patchy pale brown calcite..

The groundmass of this sample was originally vitrophyric, composed
of scattered elongate albite laths and microlites in glass. The glass has
altered to quartz and albite, with interstitial chlorite, and small angular
patches of chlorite are not uncommon throughout the section. Fine-grained
calcite overprints probably more than 40% of the groundmass.

This basalt was notably more olivine-rich than those in the overlying
sequence of basalts, and is quite strongly calcite-altered, perhap due to its
proximity to the top of this basalt sequence.
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SAMPLE NUMBER: 701359 BRD 01A (938.7m)

SUMMARY: •
This is a relatively evolved basaltic lava with less abundant

mafic phenocrysts and more plagioclase and FeTi oxides than
other basalts from this hole. It has suffered mild calcite
alteration.

HAND SPECIMEN:
This is a massive grey-geen finely porphyritic basaltic lava.

THIN SECTION:
This is a finely augite-phyric basaltic lava in which former augite

phenocrysts, mainly less than O.5mm across, make up about 10 modal% of
the rock, and altered olivine phenocrysts, also very small, make up much
less than 1 modal%. The augite phenocrysts are small mainly subhedral
grains, often partially replaced by albite. They show a grainsize continuum
into groundmass augite. Former olivine phenocrysts are replaced by
fine-grained quartz.

The groundmass of this sample was vitrophyric, composed of abundant
albite laths in glass. Many albite laths attain the size and blocky prismatic
shape of microphenocrysts. The glass has altered to chlorite- quartz-
albite intergrowths, much of which is overprinted by patchy calcite.
Luecoxene grains after former FeTi oxides are relatively large and
numerous compared with the other basalts described from this hole.

Three features of this sample indicate that it was very probably a
much more evolved (toward, but not reaching andesitic composition) basalt
than the others described from this hole. These are
I. the relative paucity and fine grainsize of both augite and olivine,
2. the relatively large size and abundance of the plagioclase in the
groundmass, and 3. the abundance and size of the former FeTi oxides. This
sample should be analyzed.
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SAMPLE NUMBER: 701316 (BRD 01A at 943.1m)

SUMMARY:
This is a sparsely olivine-phyric matabasaltic lava with

strong calcite alteration overprinting grondmass and
phenocrysts.

HAND SPECIMEN:
This is a grey, uniform-textured intermediate aphyric lava with a few

rounded patches of calcite (vesicles?).

THIN SECTION:
This is a poorly porphyritic lava with scattered former mafic

phenocrysts set in a highly altered vitrophyric groundmass. The
phenocrysts make up around 2-3 modal% of the sample, and have shapes
typical of an olivine precursor, and are replaced by a very fine-grained
quartz aggregate that is overprinted by calcite. Many of the former olivine
phenocrysts contain tiny euhedral red chromite crystals. Rare small
albite phenocrysts are partially replaced by granular yellow epidote.

The groundmass of this sample is strongly calcite-altered, but clearly
was composed of abundant tiny plagioclase and augite microlites set in a
glassy mesostasis replaced by pale green chlorite and dirty, very
fine-grained epidote; tiny former FeTi oxide granules are altered to
leucoxene.

This sample is a metabasaltic lava, rather unusual (for Hellyer-type
basalts) in being relatively phenocryst-poor. It has suffered strong calcite
alteration, but a sample from this unit should be altered for the Mount
Read Volcanics data base if possible.
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SAMPLE NUMBER: 701317 (BRD 01A at 952.9m)

SUMMARY:
This sample was a sparsely olivine-phyric metabasaltic lava

that has been strongly calcite-altered; it is essentially
identical to the previous sample.

HAND SPECIMEN:
This is a massive, dark grey uniform-textured almost aphyric

metabasic lava cut by common calcite veins up to 1cm wide.

THIN SECTION:
This sample is almost the same as the previous sample in most

respects. The only major points of difference are that the groundmass of
this sample was more glassy than that of 943.1 m; this glassy was riddled
by larger plagioclase microlites than in the groundmass of the previous
sample, and has altered to abundant green chlorite. Olivine phenocrysts
are totally replaced by calcite, and calcite as abundant small patches and
blebs overprints at least 60 modal% of the groundmass. The extent of the
calcite alteration demands local hydrothermal alteration.
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SAMPLE NUMBER: 701318 (BRD 01A at 958.0m)

SUMMARY:
This is a dacitic lava breccia basically identical to most of

those described from above the lower basalt unit. Alteration of
this sample is hardly more than regional burial alteration.

HAND SPECIMEN:
This is a dark grey lava breccia dominated by plagioclase- phyric

dacitic(?) lava fragments mainly less than 1cm across.

THIN SECTION:
This sample is a dacitic lava breccia very similar in every respect to

most of those lava breccias described above. It is composed of abundant
plagioclase-phyric formerly glassy dacitic lava fragments, many of which
show well-developed perlitic cracking. Occasional euhedral
microphenocrysts replaced by chlorite have shapes suggestive of augite
precursors. One significant difference between this sample, and the other
dacitic lava breccias described above is that this sample has well-defined
fragment margins, due to their being highlighted by narrow rims composed
of tiny crystals of FeTi oxides that have probably' recrystallized from
leucoxenized FeTi oxides in the groundmass during stylolitic pressure
solution of adjacent fragments. Calcite alteration is not well-developed
in these fragments.

Occasional chlorite-rich andesitic(?) lava fragments are also present
, with less glassy groundmasses and larger plagioclase microlites.This
sample clearly indicates a return to the dominant explosive dacitic
volcanism in that part of the sequence under the lower basalt unit. There
are no bassaltic fragments in any of the dacitic breccias above or below
the lower basalt.

411291



THIN SECTION:
This is a plagioclase+augite-phyric dacitic or andesitic lava that

shows little evidence in thin section of a fragmental texture. It is
composed of about1 0 modal% of albitized plagioclase phenocrysts to about
2mm long, and slightly sericitized. Much less abundant are small «O.5mm
long) chloritized augite phenocrysts, and leucoxene-altered FeTi oxide
microphenocrysts.

The dark groundmass in the hand specimen is composed of almost
isotropic devitrified glass in which are set abundant tiny plagioclase
microlites (albitized) and less common small spots and streaks of chlorite.
The dark area contains a fine network of subparallel sericite vein lets. In

the more pale-coloured bleached areas of the hand specimen, the
groundmass is composed of a quartz-albite-sericite assemblage after
glass, that is basically chlorite-free. In the msot intensely altered light
coloured areas, angular quartz veinlets and segregations indicate that
silica-soaking is responsible for the bleaching.

This sample is probably a slightly autobrecciated dacitic lava. It
differs from most of the dacites described above in that it contains rather
more abundant former augite phenocrysts, and more plagioclase
phenocrysts.

Tha alteration of this sample is no different from the less
megascopically altered (or more homogeneously-textured and coloured in
hand specimen) dacites described above. It is dominated by weak
silicification that is scarcely more intense than regional burial
metamorphic alteration, and calcite is scarce in this sample.
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SAMPLE NUMBER: 701319 (BRD 01A at 971.3m)

SUMMARY:
This is a plagioclase+(sparsely) augite-phyric dacitic lava with
poorly defined autobrecclatlon, and very weak alteration,
dominated by mild silicification; it contains very little calcite.

HAND SPECIMEN:
This is an unusual textured dacitic lava autobreccia with fragments

of dark grey sparsely plagioclase-phyric formerly glassy dacite in a
heterogeneous matrix that shows pronounced bleaching and concentrated
calcite alteration.
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SAMPLE NUMBER: 701320 (BRD 01A at 987.6m)

SUMMARY:
This is a dacitic lava breccia made up of sparsely

plagioclase-phyric fragments of formerly glassy dacite; the
alteration assemblage is calcite-chlorite-sericite, but is not
strongly developed.

HAND SPECIMEN:
This is a mottled grey-green highly altered lava breccia with dark

dacitic lava fragments to at least 2cm long, and common calcite patches
and veinlets.

THIN SECTION:
The brecciated fragmental texture obvious in the hand specimen is far

less obvious in the thin section of this sample, although abrupt changes in
the groundmass texture probably mark fragment boundaries. All fragments
are of very similar formerly glassy dacitic lavas that carry sparse small
«1 mm) albitized plagioclase phenocrysts that are slightly speckled with
sericite. The groundmass of these fragments has devitrified and
crystallized as patchy mosaics of quartz- albite-sericite-chlorite. The
abundance of chlorite varies across the sample from fragment to fragment,
although it is never a common phase. Angular patches of quartz, calcite and
coarse-grained sericite are present, and appear to be fracture fillings.
Calcite is quite common as small blebs and patches overprinting the
groundmass.

This sample is a dacitic lava breccia little different from those
described above occurring above the lower basalt. The alteration of this
sample is fairly mild, although more intense than regional alteration.



THIN SECTION:
This sample is an extremely well-preserved basaltic lava with more than
25 modal% of well-formed augite phenocrysts and around 2-3 modal% of
pseudomorphed olivine phenocrysts, set in a microporphyritic groundmass.
The augite phenocrysts average around 1mm long, but some crystals are at
least 3mm long; they are generally colourless euhedral crystals that
frequently occur in multi-crystal clots. They are perfectly fresh. Former
olivine crystals are now represented by pale green chlorite pseudomorphs
that sometimes enclose small chromite euhedra. They are mainly
O.5-1.5mm long euhedral crystals, and are also partly replaced by minor
calcite in places.

The groundmass of this sample is quite distinctive. It consists of
abundant tiny stubby fresh augite crystals set in a chlorite-albite matrix,
the, latter possibly after former glass. Several vesicles are filled by
massive calcite, and occasional discontinuous meandering calcite vein lets
cut the slide. Also, en echelon tiny fractures filled with seconday quartz,
albite and chlorite are quite common. Possible prehnite patches in some
chlorite pseudomorphs after olivine, and the absence of actinolite, indicate
that this sample contains a prehnite-pumpellyite grade metamorphic
assemblage.
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SAMPLE NUMBER: 701321 BRD-01A, 534.6m

SUMMARY:
This is one of the best preserved 'Hellyer-type' basalts that I
have seen. It is a primitive augite+olivine-phyric basalt, with a
microporphyritic groundmass dominated by augite microlites in
former glass.

HAND SPECIMEN:
This is a very fresh black, speckled mafic lava with abundant augite(?)
phenocrysts, and a few large calcite-filled vesicles.
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SAMPLE NUMBER: 701322 BRD01A 996.8m

SUMMARY:
This is a well-preserved plagioclase-phyric dacitic lava.

HAND SPECIMEN:
This is a massive dark green p]p.gioclase-phyric dacitic lava.

THIN SECTION:
This is a texturally well-preserved plagioclase-phyric dacitic lava. It
contains around 5 modal% albitized plagioclase phenocrysts set in a
formerly largely glassy groundmass. The plagioclase phenocrysts are
mainly euhedral blocky laths with common multi-crystal clots. The
crystals average around 1mm long, and show minor speckling by sericite
and less abundant pale green chlorite. Several pseudomorphs after former
mafic crystals are present, now composed mainly of chlorite; these were
probably originally small augite phenocrysts. Former FeTi
microphenocrysts are present but not common, and are always replaced by
messy leucoxene.

The groundmass of this sample consists of tiny acicular albite
microlites showing a broad general alignment of long axes, and far less
abundant but not uncommon chlorite pseudomorphs after rather elongate
slender augite micro lites, all set in a mosaic-textured quartz-albite
patchy matrix, originally clearly glassy. Tiny patches of rather
coarse-grained sericite are common. Calcite occurs as small irregular
patches overprinting the groundmass, as as narrow, discontinuous streaks
and veinlets that cut the rock.

This sample was a dacitic lava; the relatively common (former) augite
pseudomorphs in the groundmass suggest that it was a relatively low-Si
dacite. It is well-preserved, and should be included in the wholerock
analysis group.
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2t1c> 411296

SAMPLE NUMBER: 701323 BRD01A, 999.6m

SUMMARY:
This is a plagioclase-phyric originally largely glassy dacitic
lava very similar to the preceding sample, except for more
intense (but still not strong) sericitization.

HAND SPECIMEN:
This is a massive, weakly flow-banded pale grey plagioclase -phyric
dacitic lava, probably originally highly glassy.

THIN SECTION:
The general diagnosis of this sample is essentially the same as the

preceding sample. This was a formerly plagioclase-phyric dacitic lava
with a largely glassy groundmass; it contains a few phenocrysts of
chloritized augite, and somewhat more common former FeTi oxide
phenocrysts that are altered to leucoxene. Major differences from the
preceding sample are:
1. this sample is notably more sericitized, with sericite occurring both in

the albite phenocrysts and scattered throughout the groundmass.
2. this sample contains more chlorite in the groundmass, where it occurs

as an irregular mottling throughout the groundmass, as as speckles in
the albite phenocrysts.

3. an unusual feature of this sample is the presence of common tiny very
elongate former FeTi oxide crystals in the groundmass.

4. this sample contains some small patches of relatively coarse-grained
intergrown green chlorite and secondary quartz.

The very weakly-defined banding in the hand specimen is not observed
texturally or mineralogically in the hand specimen.
This is clearly a dacitic lava, and as for the preceding sample, the relative
abundance of chlorite in the groundmass suggests that it is a low-Si dacite
(possibly around 64-66% Si02). I will analyze this dacite also.
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411297

SAMPLE NUMBER: 701324 BRD01A, 1008.6m

SUMMARY:
This is a well-preserved plagioclase-phyric massive dacitic
lava.

HAND SPECIMEN:
This is a massive dark grey plagioclase-phyric felsic to intermediate

lava.

THIN SECTION:
This is a well-preserved dacitic lava with around 5 modal% of

albitized plagioclase phenocrysts in a vitrophyric groundmass. It is very
close texturally to the two preceding samples, but probably contains
rather more chlorite in the groundmass, and certainly contains more
chloritized small former augite phenocrysts (albeit much less than 1
modal%). The groundmass was originaly a glass, charged through with tiny
plagioclase microlites that show a broad flow alignment. Sericite and
calcite occur together as fairly uncommon extremely narrow meandering
vein lets. Calcite occurs as small blebs and patches overprinting the
groundmass. It is notable that the degree of alteration in these dacitic
lavas is much less than those described from higher in the hole (from
between the basalt units). It is considered that this is not simply due to
the fact that the upper dacites were mainly lava breccias, and therefore
more permeable to alteration fluids. This sample could also be analyzed.



THIN SECTION:
This sample is also a massive, plagioclase-phyric dacitic lava. It

contains more albitized plagioclase phenocrysts than expected from the
hand specimen, probably because many albite phenocrysts are partially
altered to chlorite and sericite. A few small former augite phenocrysts
are replaced by chlorite, while former FeTi oxide microphenocrysts altered
to leucoxene are not uncommon.

The groundmass of this sample is extremely fine-grained, and consists
of flow-aligned and sericitized tiny plagioclase microlites in a formerly
glassy matrix. It shows rather more calcite in the groundmass than the
preceding samples. mainly as small irregular patches and spots, and also
commonly as rims on albite phenocrysts.
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SAMPLE NUMBER: 701325 BRD01A, 1017.8m

SUMMARY:
This is a massive sparsely plagioclase-phyric dacitic lava with
slightly more calcite alteration than the preceding samples, but
otherwise essentially the same.

HAND SPECIMEN:
This is a dark grey, very sparsely plagioclase-phyric extremely

fine-grained felsic lava.

411298



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

SAMPLE NUMBER: 701326 BRD01A, 1025.1m

SUMMARY:
This is a more Si-rich plagioclase-phyric dacite than the

preceding samples, containing notably less chlorite, and rather
more calcite than the four previously-described masive dacitic
lavas.

HAND SPECIMEN:
This is a massive plagioclase-phyric dacitic lava with diffuse patches and
narrow vein lets of calcite.

THIN SECTION:
This is a plagioclase-phyric dacitic lava with around 5-8 modal% of

albitized plagioclase-phenocrysts set in a devitrified glassy groundmass
with a fine-grained snow-flake (mosaic) texture defined by patchy albite
and quartz. Most of the plagioclase phenocrysts are actually multi-crystal
clots of smaller phenocrysts. Mafic phenocrysts are rare, and are small
chloritized augite crystals.

The groundmass of this sample contains irregular patches that are
composed of quite coarsely-crystalline quartz enclosing rosettes of pale
yellow sericite. This sample contains less former mafic phenocrysts and
less chlorite in the groundmass, and is probably a more Si-rich dacite
(68-70%8i02) than the preceding samples. It contains quite common
calcite veins and small spots and patches throughout the groundmass.

411299
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SAMPLE NUMBER: 701327 BRD01A, 1027.2m

SUMMARY:
This sample is a formerly largely glassy lava breccia or

hyaloclastite derived from a plagioclase-phyric dacitic lava
similar to the first four dacitic samples described above.

HAND SPECIMEN:
This is a pale grey highly altered fragmental dacitic lava breccia, with

most fragments being less than a.Scm across.

THIN SECTION:
The fragmental nature of this sample is well-displayed in thin section,

mainly defined by notable differences in the groundmass textures of
adjacent lava fragments. All the textural varieties of plagioclase- phyric
dacites as described for the preceding five massive dacitic lavas are
present, including formerly highly glassy snowflake-textured fragments,
through to microporphyritic-textured varieties with flow-aligned albite
microlites. A large majority of the samples were highly glassy, and are
now composed of devitrified glass crystallizing to patchy albite-quartz
intergrowths.

Angular interstices between lava fragments contain calcite, streaks
and trains of very fine-grained sericite, and minor chlorite. I suggest that
this sample is probably a flow-top breccia or hyaloclastite composed
mainly of small glassy lava fragments spalling of a quenching flow of
plagioclase-phyric dacitic lava identical to the first four described above.

411300
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SAMPLE NUMBER: 701328 BRD01A, 1040.9m

SUMMARY:
This is a strongly altered plagioclase-phyric dacitic lava

breccia with common silicification of the matrix, and relatively
abundant chlorite and calcite alteration. It contains altered
disseminated pyrite.

HAND SPECIMEN:
This is a dark grey felsic lava breccia with angular fragments of

plagioclase-phyric lava up to 1cm across in a lighter coloured, highly
altered matrix.

THIN SECTION:
This sample shows a fragmental texture in thin section, but rather

extensive alteration between fragments has rendered the texture more
difficult to determine than in the previous samples. The clearly defined
lava fragments are definitely formerly highly glassy plagioclase-phyric
dacites, little different to those dacites described above. In these, the
glass has devitrified to a dark coloured, almost isotropic material from
which small spots of secondary quartz are crystallizing. Many of these
fragments show perlitic cracks preserved by highlighting with
fine-grained chlorite and sericite.

Most of the matrix between lava fragments is strongly recrystallized,
although flattened shapes composed of a rim of quartz and cores of
chlorite are common, and could have been either vesicles or less likely
perhaps, flattened pumice fragments. Silica alteration is abundant in the
inter-fragment areas, and calcite overprinting is also common. Small
trains of tiny altered pyrite (?) grains are not uncommon in this sample,
and altered disseminated pyrite occurs in both fragments and matrix, but
is a very subordinate component of this sample.

411301
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SAMPLE NUMBER: 701329 BRD01A, 1052.2m

SUMMARY:
This sample is a massive formerly largely glassy

plagioclase-phyric dacitic lava (probably 66-68% Si02) with a
distinctive groundmass texture.

HAND SPECIMEN:
This is a dark grey massive sparsely plagioclase-phyric dacitic lava.

THIN SECTION:
This sample is a dacitic lava that contains around 5 modal% of

albitized plagioclase phenocrysts in an unusual textured formerly glassy
matrix. Plagioclase (albite) phenocrysts are generally clustered in
multi-crystal clots and show very slight sericite flecking. Occasional
FeTi oxide microphenocrysts are altered to leucoxene, and a few former
mafic phenocrysts in this rock.

The groundmass shows a most unusual texture. It is basically divided
into subrounded to flattened, pillow-like domains by stylolite-like
concentrations of tiny Fe oxide or leucoxene grains. Within each domain,
which are much less than 1mm long, are either patches of devitrifed glassy
lava containing small patches of secondary quartz, or more coarse-grained
areas of secondary quartz and chlorite. This sample was a dacitic lava
similar to the more chlorite-rich samples described above. It is a good
sample to analyze for major and trace elements.
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SAMPLE NUMBER: 701330 BRD01A,1053.6m

SUMMARY:
This is an almost aphyric formerly highly glassy low-Si dacitic
to andesitic lava.

HAND SPECIMEN:
This is a massive dark grey-green almost aphyric felsic to

intermediate lava with small subrounded spots of black chlorite to about
2mm abundant common in the groundmass, and at least one distinct lava
fragment about 1cm across.

THIN SECTION:
This is an almost aphyric formerly glassy lava. It contains less than 2

modal% of albitized plagioclase phenocrysts. These are small «1 mm) and
partially to completely sericitized. A few small blocky chlorite
pseudomorphs after augite are also present, and leucoxenized FeTi oxide
microphenocrysts are not uncommon.

The groundmass of this sample was clearly originally vitrophyric, with
tiny albite microlites showing broad flow alighment set in a devitrified
glassy matrix from which are crystallizing quite coarse-grained
(O.2-0.5mm across) patches composed of polycrystalline quartz growing
into green chlorite. Tiny leucoxene spots are common in the altered
groundmass. Calcite occurs as small spots and patches overprinting the
groundmass. The lava fragment in one corner of the section is a very
sparsely plagioclase-phyric lava with an almost isotropic devitrified
glassy groundmass. It is essentially a quenched version of the rock making
up the remainder of this sample, and probably represent a fragment of
glassy crust of this flow incorporated into the lava during convective or
flow overturn.

This lava is rather different from those massive dacites described
above. The fewer plagioclase phenocrysts and the relatively abundant
chlorite and tiny groundmass FeTi oxides suggests that it may be
transitional to an andesitic lava.
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SAMPLE NUMBER: 701331 BRD01A, 1058.1m

SUMMARY:
This is a sparsely plagioclase-phyric andesitic lava with a

distinctive patchy light and dark groundmass representing more
glassy, and more crystallized areas respectively.

HAND SPECIMEN:
This is a massive dark grey aphyric lava with an unusual texture defined by
diffuse but abundant spots of lighter colured grey-green material mainly
less than 1mm across in a darker grey groundmass.

THIN SECTION:
This is a rather distinctive sample due to its unusual alteration

texture. It is composed of less than 1 modal% of totally sericitized
plagioclase phenocrysts to about 1mm long set in a most unusual
groundmass. FeTi oxide phenocrysts altered to leucoxene are relatively
common, and occasional chloritized augite(?) microphenocrysts are also
present.

The groundmass of this sample has a most unusual texture. Basically,
it is composed of light coloured and dark coloured domains, each up to a
few millimeters across. These are clearly formed during devitrification or
alteration of the groundmass, since single plagioclase phenocrysts may be
seen extending from one domain into another. The lighter coloured domains
are sericite-rich quartz-albite intergrowths after glass, with no
plagioclase microlites, and the dark areas are more chloritic, but
distinctive in having abundant plagioclase microlites embedded in the
devitrified glass. Yellow epidote occurs as small grains in the darker
domains, and as small amorphous patches.

The texture of the groundmass (ie 98+%) of this sample is due to patchy
quench crystallization of the rock. with more crystallized (dark areas with
microlites) areas embedded in more glassy areas. It is not obvious to me
why the latter areas should be more sericitized. The presence of quite
common epidote in this sample indicates a relatively high CaO content
(probably>3-4%). and strongly suggests an andesitic precursor for this
rock. I will analyze this sample.
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SAMPLE NUMBER: 701332 BRD01A, 1059.7m

SUMMARY
This is an almost aphyric andesitic lava that had a glassy to

vitrophyric groundmass that shows the light and dark variably
crystalline domains described in detail for the preceding sample.

HAND SPECIMEN:
This is a massive apyric grey intermediate to felsic lava with patches

of light and dark devitrification texture as described in the preceding
sample. It is cut by relatively abundant very thin calcite veinlets at a high
angle to the core.

THIN SECTION:
This is a virtually phyric lava containing about 1 modal % or less of

small albitized plagioclase microphenocrysts that have been almost
totally altered to sericite, set in a devitrified vitrophyric groundmass. It
contains a few chloritized mafic microphenocrysts and not uncommon FeTi
oxide microphenocrysts. It is texturally midway between those textures
described for the preceding two samples, and contains diffuse
sericite-rich domains lacking microlites of plagioclase and darker domains
charged with microlitic plagioclase, although this texture is not as
well-developed as in the previous sample. Amorphous yellowish epidote
occurs intergrown with green chlorite in both the matrix and in veinlets
and fracture fillings.

Most veinlets are quartz fibre veins overprinted by coarsely-
crystalline calcite. This sample is clearly related to the two previous
samples, and is probably andesitic, for the reasons given for the preceding
sample.
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SAMPLE NUMBER: 701333 BRD01A, 1060.3m

SUMMARY:
This is a massive aphyric andesitic lava related to the two
previous samples, but slightly more slowly cooled.

HAND SPECIMEN:
This is a mid-grey almost aphyric intermediate lava with sparse

feldspar phenocrysts set in a fine-grained formerly glassy matrix.

THIN SECTION:
In thin section, this sample is essentially identical to the preceding

sample in most ways, except for the very minor differences noted below:
1. this sample shows less well-developed light and dark domains that
typify the previous two samples. The groundmass was glassy, but charged
with tiny plagioclase acicular microlites.
2. there is more very fine-grained, dirty brown microcrystalline epidote
inthis sample than in the previous two samples, and less granular yellow
epidote.
There is little doubt that this sample was a massive aphyric andesitic lava
related to the previous two samples. The less abundant glassy areas in the
groundmass of this sample might suggest that it comes from deeper within
a single andesitic cooling unit (flow) than the more typical flow-margin
samples 1059.7m and 1058.1.
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SAMPLE NUMBER: 701334 BRD01A, 1065.6m

SUMMARY:
This is a very sparsely plagioclase-phyric andesite lava
identical to the preceding sample in every way. It contains a
few very fine-grained lava fragments probably derived from the
glassy crust of the same flow, and has a distinctive
'false-cleavage' texture.

HAND SPECIMEN:
This is a massive almost aphyric grey intermediate to felsic lava. The

rock contains a few lava fragments that are rather rounded, very
fine-grained lavas darker than the matrix, and rarely more than 7mm
across. They constitute only about 10 modal% of the sample. The
remainder of the sample shows a cleavage-like devitrification texture that
isn't penetrative.

THIN SECTION:
In thin section, this sample is seen to be an andesitic lava identical in

every way to the previous sample. Unfortunately, the thin section prepared
did not intersect one of the lava fragments noted in the hand specimen. I
have no doubt, however, that they are simply spalled-off fragments of
glassy flowtop incorporated into the lava during flow. The slight rounding
of the lava fragments indicates that they suffered marginal melting during
incorporation into the andesite flow.

I' 11. <) 0 P'",h -" C) I



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

II
1
t
~

SAMPLE NUMBER: 701335 BRD01A, 1066.6m

SUMMARY:
This is an unusual lava formed by felsic blebs of devitrified

glassy dacite hosted within an almost aphyric more andesitic
lava. It is suggested that this unit may be a useful marker
horizon in the region.

HAND SPECIMEN:
This is a dark grey intermediate aphyric lava with two textural

domains, one uniform fine-grained, and the other composed of subcircular
light-coloured blebs to about 5mm across, set in a darker matrix.

THIN SECTION:
The texturally uniform part of this sample is a sparsely-phyric

andesite essentially identical to the preceding few andesites. However,
the texture of the heterogeneous areas is most intriguing, and strongly
suggestive of magma mixing. The almost rounded light coloured blebs
obvious in the hand specimen of the drill core show a quenched texture
defined by a mosaic textured quartz-albite intergrowth after glass, in
which are embedded tiny albite microlites. Sparse totally sericitized
plagioclase phenocrysts occur in these felsic blebs. The host material in
which the felsic blebs are set contains about 5 modal% of small albitized
plagioclase phenocrysts, and several modal% of chlorite-quartz
pseudomorphs after augite set in a quite chloritic fine-grained matrix
containing albite micro lites. A notable feature of the darker areas is the
presence of relatively common crystals of sphene, probably produced
during breakdown of leucoxene (itself after FeTi oxide microphenocrysts).
Sphene also occurs as discontinuous crystals aligned along veinlets and
microshears, clearly supporting the secondary origin for sphene in this
rock.

Perhaps the most simple explanation for the unusual texture shown by
this sample is that it formed by commingling of dacitic magma into
andesitic (or less siliceous than the dacitic blebs) magma, probably during
evacuation of a magma chamber. The texture is unusual and distinctive,
suggesting that this unit may be a useful marker horizon in the "Hellyer
area" stratigraphy.

411308
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SAMPLE NUMBER: 701336 BRD01A, 1070.7m

SUMMARY:
This is a lava composed of darker andesitic areas in which

are set more than 50 modal% of subrounded felsic blebs of
formerly glassy sparsely plagioclase-phyric dacitic lava. It
presumably formed by mixing of a dacitic and an andesitic
magma, and is part of the same distinctive unit as the preceding
rock.

HAND SPECIMEN:
This is a mottled grey-green intermediate lava with the same felsic

blebs set in a darker matrix as described for the preceding sample.

THIN SECTION:
The division into two textural-compositional domains is even more
pronounced in this rock than in the previous sample. The darker areas are
very fine-grained and composed of about 5 modal% of small «O.5mm)
albite microphenocrysts, and less than 1 modal% of chloritized augite
microphenocrysts set in an almost isotropic groundmass dominated by
microcrystalline epidote. The felsic blebs are up to 5mm across and
composed of a mosaic-textured intergrowth of quartz and albite after
glass, containing a few modal % of blocky albitized plagioclase
phenocrysts, most of which are totally sericitized. The felsic blebs also
contain uncommon leucoxenized FeTi oxide microphenocrysts.

This sample is essentially similar to the preceding sample, although
the differentiation into felsic and more mafic blebs is even more
pronounced in the present sample.

411309
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SAMPLE NUMBER: 701337 BRD01A, 1074.8m

SUMMARY:
This is a formerly sparsely plagioclase-phyric, vitrophyric

andesitic lava closely similar to 1065.6mj both have a
distinctive streaky devitrification texture that should enable
easy identificalion of this type of rock in other drillcore.

HAND SPECIMEN:
This is a massive dark grey andesitic to dacitic lava with a few

altered plagioclase phenocrysts; it has a distinctive streaky
devitrification texture resembling a foliation, but lacking the penetrative
nature typical of true cleavage. It is identical texturally to sample
1065.6m.
THIN SECTION:

This is a formerly glassy andesitic lava containing about 5 modal% of
altered plagioclase phenocrysts and around 1 modal% of chloritized former
mafic phenocrysts in a devitrified vitrophyric groundmass. The
plagioclase phenocrysts, mainly less than 1mm long, are albitized but
contain abundant dirty brown micro- crystalline epidote. Much less
abundant are former mafic (augite) phenocrysts replaced by pale green
chlorite, and leucoxenized FeTi oxide phenocrysts.

The groundmass of this sample consists of tiny acicular albite
microlites set in former glass that has devitrified to a quartz-albite­
chlorite-microcrystalline epidote intergrowth. The streaky 'cleavage-like'
texture notable in hand specimen is due to weakly developed
devitrification banding, with adjacent bands characterized by slightly
different textures and abundances of mainly chlorite and epidote. A
calcite veinlet about 2mm thick cuts the sample, and is bordered by a zone
of fairly intense calcite-sericite alteration that extends out at least 5mm
either side of the vein. Except for the minor difference that this sample
does not contain quenched glassy crust fragments that are present in
1065.6m, it Is otherwise identical to that sample.
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SAMPLE NUMBER: 701338 BRD01A, 1080.0m

SUMMARY:
This is an mixed andesitic-dacitic lava identical originally

to 1066.6m and 1070.7m (with felsic blebs In a more andesitic
host magma), but showing much stronger calcite-sericite
alteration.

HAND SPECIMEN:
This sample is a dark grey andesitic lava showing the distinctive

mottled texture seen in some of the preceding samples (1 066.6m,1070.7m)
in which light coloured blebs of a felsic magma are incorporated In a
darker, more andesitic lava.

-THIN SECTION:
This sample is texturally and mineralogically identical to 1066.6m and

1070.7m, in being dominated by subrounded blebs to about 5mm across
composed of plagioclase-phyric devitrified dacitic lava, set in a darker
more andesitic lava containing more elongate, smaller plagioclase
phenocrysts in a microcrystalline epidote-rich dark, almost isotropic
matrix. The sample is slightly more altered than either of the
aforementioned samples, with fairly intense sericite-calcite alteration
occurring both as veinlets and as pervasive alteration overprinting the
rock.



THIN SECTION:
In thin section it is apparent that the two lavas noted in the hand

specimen are in fact, probably the same lava showing different intensities
of alteration. The lava was a plagioclase-phyric dacitic lava containing
around 10 modal % of plagioclase phenocrysts that have been albitized;
many occur as multi-crystal clots, and most are partially to completely
replaced by pale brown calcite and subordinate epidote. No mafic
phenocrysts were present in this sample, but microphenocrysts of
leucoxenized former FeTi oxide are not uncommon.

The groundmass of this sample is extremely fine-grained and probably
composed of quartz and feldspar, although it is irresolvable. Small
subcircular patches of quartz are crystallizing from the groundmass,
which was probably largely glassy. Charite is not common., and epidote
occurs only as rare granular inclusions in altered plagioclase. The quartz
vein separates domains that show very different amounts of calcite
overprinting, producing the apparent different 'lavas' noted in the hand
specimen description. Of course, these may represent two flows, but they
would have been essentially Identical originally, with the present
difference in appearance being due to variable alteration.

The paucity of chlorite and altered mafic phenocrysts, the scarce epidote,
and the generally blocky plagioclase phenocrysts suggest that this lava
was dacitic.
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SAMPLE NUMBER: 701339 BRD01A, 1085.1m

SUMMARY:
This is a plagioclase-phyric dacitic lava that shows variable

intensities of calcite(± sericite) alteration on either side of a
quartz vein let. The amount of calcite alteration is much greater
than seen in most samples from deeper in the core than 996m,
except for the preceding lava.

HAND SPECIMEN:
This sample appears to be a contact between a dark grey plagioclase­
phyric dacitic lava and a less porphyritic lighter grey dacitic or andesitic
lava. A quartz veinlet occurs along the contact.

411312



HAND SPECIMEN:
This is a uniform-textured fine-grained aphyric lava or tuff containing

at least one very 'syngenetic-looking' band of fine-grained sulphide to
about 4mm wide that cuts the core almost perpendicular to its length.

SUMMARY:
This is a banded, strongly calclte-sericite-altered dacitlc

crystal tuff containing several narrow bands of sUlphide (pyrite)
concentrated in the more cleaved, finer grained shaley bands in
the sample.

THIN SECTION:
This sample shows a strong fine-grained fragmental texture, and is

quite clearly a crystal tuff, with several bands of variable grainsize being
obvious. The dominant crystalline component in the sample is made up of
broken and euhedral blocky crystals of albitized plagioclase. many of
which have been totally replaced by sericite or calcite or both. Formerly
glassy dacitic lava fragments are less abundant, and harder to distinguish
due to the similar strong sericite-calcite alteration affecting the glassy
groundmass of the tuff itself and its contained glassy lithic fragments.
Although the coarser-grained (medium sandstone-textured) bands of tuff
are uncleaved, finer-grained bands show a well-developed cleavage defined
by calcite streaks and sericite along cleavage planes. In the
finest-grained band of the rock, tiny disseminated SUlphides and possibly
some carbonaceous material show a strong development along the cleavage.
About 5mm from this sulphide-rich band, a second band of larger (to O.4mm
across) and much more dispersed sulphide grains occurs. Without a
polished section, it could not be determined which sulphide(s) is
represented in this sample, although grain shapes strongly suggest pyrite.

This incoming of fragmental (tuffaceous)rocks, although still dacitic in
nature, marks a notable change in the nature of the volcanism occurring in
this basin, which has been dominated by dacitic and andesitic lava flows.
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SAMPLE NUMBER: 701340 BRD01A,1086.6m

411313
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SAMPLE NUMBER: 701341 BRD01A, 1090.5m

SUMMARY:
This is a dacitic tuff breccia, dominated by angular

fragments of dacitic tuff and glassy dacitic lava, but also
containing tuffaceous shale fragments; it shows quite strong
sericite-calcite alteration.•

HAND SPECIMEN:
This sample is a distinctive polymict lava breccia dominated by

plagioclase-phyric dacite, but also containing long, flat black shale
fragments and fine-grained formerly glassy aphyric lava, with strong
calcite alteration in the areas between lava fragments. Some clasts
immersed in quartz-calcite veins are bright yellow-green and may contain
fine-grained epidote. Fragments are up to 3cm long.

THIN SECTION:
This sample in thin section is seen to be composed dominantly of

angular fragments of crystal tuff and tuffaceous shale, although several
dacitic lava fragments are also present. The tuff fragments are dominated
by albitized plagioclase phenocryt debris, mainly broken crystals, in a
formerly glassy matrix that has devitrified and been strongly altered to
fine-grained calcite=sericite assemblages. A few fragments contain
detrital quartz grains, although it is not possible to tell from the small
grains whether they are derived from pelitic metamorphics or were
phenocrysts from rhyolitic volcanics. One fragment contains several bands
of sulphide only a fraction of a mm wide. Dacitic lava fragments are
similar in mineralogy to the tuffs, but are easily distinguished from them
by their notably less abundant feldspar phenocrysts and their more uniform
textures, especially of the groundmass. The fine-grained very dark grey to
black elongate fragments obvious in the hand specimen appear to be
tuffaceous shale. They probably contained a fairly high component of
vitric ash, and occasional small albite crystal fragments are visible, plus
disseminated very fine-grained sulphides.

The areas between angular fragments have been replaced by coarse­
grained calcite, and as for the two preceding samples, the intensity of
calcite-sericite alteration in this sample is much greater than in the
dacites and andesites described from 996m to 1085m.
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SAMPLE NUMBER: 701342 BRD01A, 1093.8m

SUMMARY:
This sample was a dacitic crystal lithic tuffi it shows

strong calcite alteration and veining, but less intense sericite
alteration than the preceding two samples.

HAND SPECIMEN:
This is a uniform, unbedded fine-medium-grained tuff containing

abundant altered plagioclase crystals and small formerly glassy lava
fragments.

THIN SECTION:
In thin section, this sample is clearly a dacitic crystal lithic tuff.

Almost all lithic fragments, which dominate this rock, are sparsely
plagioclase-phyric dacitic lavas that were highly glassy, and that suffered
devitrification followed by crystallization of the altered glass to
albite-quartz mosaics. Blocky albite phenocrysts and crystal fragments
are probably also a major detrital component. A few very fine-grained
tuffaceous shale-siltstone fragments are present. The matrix of the
sample was probably originally silty vitric ash, but it too has
recrystallized as quartz-albite (±sericite±minor chlorite). Bands and veins
of coarsely-crystalline calcite are common in this sample, and sericite
development is not as strongly developed as in the previous few samples.
This sample was clearly a d?,-citic crystal lithic tuff.
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SAMPLE NUMBER: 701343 BRD01A, 1095.2m

SUMMARY:
This is a relatively fine-grained dacitic lithic tuff, showing

fairly strong calcite-minor sericite overprinting.

HAND SPECIMEN:
This is a mid-grey altered fine-grained lava breccia or lithic tuff, with

distinct but not abundant small «<6mm across) lava fragments set in a
very similar-looking matrix. A few small dark lava fragments are probably
tuffaceous shale, as noted in the previous two samples described above.

THIN SECTION:
Although close examination shows this sample to be a lithic tuff, the

fragmental nature of this rock is less distinct than the previous two
samples due to a much more limited range in the nature of the lithic clasts
in this sample. Most lava fragments are less than 1mm across, and were
sparsely plagioclase-phyric glassy dacitic lava. Glass has invariably
devitrified and crystallized as ragged mosaics of quartz, albite and
sericite, speckled by tiny dots of dirty, isotropic microcrystalline
epidote(?) in places. The textural range in the dacitic lava fragments
observed is a reflection of their original 'glassiness', and their varying
response to devitrification-crystallization of the former glass. Generally
blocky albite phenocrysts are partly altered to calcite and sericite, and
altered (Ieucoxenized) FeTi oxide microphenocrysts are not uncommon.
Calcite-sericite alteration is fairly strong in this sample, and veinlets of
both calcite and sericite occur.
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SAMPLE NUMBER: 701344 BRD01A, 1097.6m

SUMMARY:
This is a massive holocrystalline andesitic dyke rock that

shows minimal calcite-sericite alteration relative to the
preceding rocks.

HAND SPECIMEN:
This is a grey, massive, uniform intermediate aphyric lava

THIN SECTION:
This sample in thin section is very clearly a completely aphyric,

almost holocrystalline andesitic rock, composed almost entirely of
interlocking slightly elongate plagioclase (albite) laths with interstitial
chlorite after augite, and smailleucoxenized FeTi oxide grains abundantly
dispersed throughout the sample. Occasional small blebs of clear secondary
quartz are present in the rock. Plagioclase is only very rarely altered to
sericite, and small calcite pools and patches are uncommon in this sample.

This sample lacks a former glassy component, and is most unlikely to
be a lava. It is almost certainly an andesitic dyke rock. The fact that the
calcite -sericite alteration that is strongly developed in the preceding
three or four samples (at least) is absent in this sample could be
interpreted in two ways. Either the dyke was massive and impervious to
the alteration fluids, or the alteration occurred before the dyke was
emplaced in this sequence. I have no doubt that the dyke is Cambrian, and
tend to favour the first option. A careful examination of the Gore over this
interval might help understand this problem. This sample should be
analyzed.



THIN SECTION:
In thin section, this sample is seen to be a dacitic lithic tuff-breccia,

essentially identical to the sample from 1090.5m in this core. Almost all
lithic fragments, mainly 1-2mm across, are of sparsely plagioclase-phyric
formerly glassy dacite. The calcite-sericite alteration overprinting the
devitrified glassy groundmasses of these lava fragments is quite intense,
and albitized plagioclase phenocrysts are almost totally altered to
sericite.
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SAMPLE NUMBER: 701345 BRD01A, 1102.8m

SUMMARY:
This rock is a lithic tuff-breccia of dacitic composition,

basically identical to sample 1090.5m.

HAND SPECIMEN:
This sample is a green-grey felsic to intermediate tuff breccia

composed of polymict lithic fragments mainly less than 1em long.

411318
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411319
SAMPLE NUMBER: 701346 BRD01A, 1107.0m

SUMMARY:
This sample is of the contact between a strongly

carbonate-sericite altered dacitic lava and a formerly ash-rich
epiclastic siltstone or fine-grained tuff that contains a small
component derived from the Precambrian metamorphics. Pyritic
bands and vein lets are common in the tuff.

HAND SPECIMEN:
This sample appears to be the contact between a highly altered dacitic

lava and a fine sandstone or tuff. The latter contains discontinuous narrow
(to 3mm thick) pyrite bands and also veinlets of exceptionally fine-grained
pyrite along fractures. A dark chlorite-rich band up to 4mm wide marks the
contact between these two lithologies.

THIN SECTION:
The lava section of this sample is very strongly calcite-sericite

altered, making identification of the original rock rather difficult.
However, dispersed blocky phenocrysts of totally calcite- sericite±
chlorite-altered albitized plagioclase, to about 2mm long, and the
devitrified glassy nature of the groundmass suggest that this was broadly
dacitic in composition. Calcite and dirty brown sericite strongly
overprint much of the groundmass.

The other part of this section is composed of a structureless
fine-grained tuff or epiclastic silt in which detrital muscovite flakes are
not uncommon, and a large altered vitric ash component was probably
present. Small cubes of pyrite are abundant disseminated through this
rock, and form thin layers (<<1 mm) parallel to the contact (bedding?) and
also veinlets that are almost perpendicular to the contact. This rock was
probably a glass-rich water-worked tuff that received a small input (the
muscovite flakes) derived from Precambrian pelitic metamorphics.

The chloritic region developed between the tuff/epiclastic and the
dacitic lava is charged with leucoxene and corroded relics of feldspar
crystals; it probably represents a fluid passageway along which intense
dissolution occurred of the SI-rich parts of the rock, concentrating less
soluble leucoxene and low-Si chlorite.
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SAMPLE NUMBER: 701347 BRD01A, 1112.6m

SUMMARY:
This is a quartz- and detrital muscovite-rich greywacke

derived entirely from a pelitic metamorphic source. I suggest it
is a corrieate of the Animal Creek Greywacke. It contains large
red chromite grains showing that the ophiolites were emplaced
and being eroded before eruption of the Que-Hellyer Volcanics.

HAND SPECIMEN:
This sample is a massive, medium-grained greywacke containing a

black shale interbed at least 1cm thick.

THIN SECTION:
Most of this thin section consists of a quartz-rich greywacke,

dominated by angular grains of mono- and polycrystalline quartz to at
least 1mm across.Most of the quartz shows irregular extinction, and is
clearly not phenocrysts from rhyolitic lavas. An abundant detrital
component is well-formed muscovite flakes, clearly derived from a peltici
metamorphic source. A few lithic fragments vary from very fine-grained
polycrystalline quartz, possibly chert fragments, to coarser-grained
quartz-mllscovite schists. Small grains of accessory green, zoned
tourmaline are present. A most important component of this sample is the
not uncommon quite large grains of red chromite, which indicate that the
ophiolitic rocks were being eroded and transported before eruption of the
Que-Hellyer Volcanics. The matrix of this greywacke has been entirely
replaced by coarsely crystalline secondary calcite.

The shale in contact with the greywacke is composed of very
fine-grained quartz and muscovite flakes, and probably carbonaceous
material.

I have no hesitation in correlating this greywacke with the Animal
Creek Greywacke. It is derived entirely from a Precambrian pelitic source,
and lacks any volcanic component, a feature typical of the Animal Creek
Greywacke.
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SAMPLE NUMBER: 701360 BRD 01A (1133.0m) Base of hole.

SUMMARY:
This is a very sparsely albite-phyric basaltic andesite lava

unlike the Hellyer basalts, but perhaps similar to the andesites
from this hole around 1058-1 066m, and also to the aphyrix
basaltic to andesitic lavas from BRD 05.

HAND SPECIMEN:
This is a relatively pale grey almost aphyric andesitic to basaltic lava.

THIN SECTION:
This sample is petrographically very different from basalts higher in

this drillhole. It consists of abundant very small albitized plagioclase
microphenocrysts, all less than 0.3mm long, grading into groundmass lath
crystal dimensions, in a formerly vitrophyric groundmass composed of
plagioclase microlites and some granular, altered interstitial augite in
former glass. The albite microphenocrysts contain minor chlorite and
sericite flecking, but are mainly unaltered. Much of the groundmass glass
has altered to albite, quartz and chlorite, and the quartz has recrystallized
as discrete blebs up to almost half a mm across, producing a distinctive
texture in this rock under the microscope. Small patches of calcite
overprint the groundmass, but calcite is not abundant. Although it is
difficult to say without an analysis, this sample may be related to the
aphyric basalts (dykes?) in BRD 05

SUMMARY:
This was

HAND SPECIMEN:
This is a

THIN SECTION:
SAMPLE NUMBER:

SUMMARY:
This was

HAND SPECIMEN:
,This is a
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THIN SECTION PETROLOGY -

DOH BRD 05
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SAMPLE: 701501 (BRD 5, 46.4m)

SUMMARY:

This is a plagioclase+quartz-phyric rhyolitic lava with
strongly rounded and reacted phenocrysts.

HAND SPECIMEN

This is a fresh, grey plagioclase+quartz-phyric rhyodacitic to rhyolitic

lava with white sericite-altered plagioclase phenocrysts making up

around 15 modal% of the sample..

THIN SECTION DESCRIPTION:
This sample is a texturally very well-preserved felsic lava with around

12-15 modal% of altered plagioclase phenocrysts and around 8-10 modal%

of quartz phenocrysts fairly uniformly distributed through a formerly
glassy groundmass that has devitrified and crystallized to quartz and
feldspar. The phenocrysts are quite large, mainly 1-3mm across, and both

quartz and feldspar phenocrysts show pronounced rounding and reaction

with transporting melt. Patches of fresh albite are preserved in the
largely sericite-altered former plagioclase phenocrysts. Quartz

phenocrysts are remarkably rounded, and many contain tiny melt

inclusions of devitrified glass. A few elongate pseudomorphs after a

mafic phase, now composed of chlorite, Fe oxide granules and quartz, are

almost certainly after primary biotite. Small microphenocrysts of FeTi

oxide are common, and are largely replaced by leucoxene.
The groundmass of this sample was almost certainly glassy originally.

In several places, convincing curved cracks through the devitrified and

recrystallized glass suggest perlitic cracking in former glass. The

groundmass is now composed of a variably-textured, fairly fine-grained

intergrowth of quartz, minor albite (sericitized) and pale green chlorite.

Through most of the groundmass the texture is a very fine-grained mosaic

intergrowth; however patches are developed in which more coarse-grained

patchy chalcedonic quartz with radial extinction is developed. The sample

is essentially calcite-free, and the only veining present is very minor,

discontinuous sericite vein lets in the groundmass. The metamorphic

assemblage is almost certainly very low-grade prehnite pumpellyite

facies, and the alteration is entirely regional metamorphism-induced; no

sign of local hydrothermal alteration is present.
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SAMPLE: 701502 (BRD 5, 52m)

SUMMARY:

This is a contact between a detrital muscovite-bearing shale
and an epiclastlc sandstone dominated by angular felsic
volcanic-derived quartz and albite crystal fragments. Small
pyrite concretions are forming mainly along the contact, by
replacement of shaley matrix.

HAND SPECIMEN

This is a contact between a pale grey laminated shale and a
quartZ+feldspar-rich epiclastic sandstone in which small concretions of
pyrite are growing.

THIN SECTION DESCRIPTION:

Thin section examination shows that the shale in this sample consists

of a microcrystalline clayey aggregate in which detrital grains of

muscovite and volcanic quartz are able to be distinguished. The muscovite

implies a contribution from a nearby pelitic metamorphic source. The
coarse-grained epiclastic sandstone is very well sorted, and consists of

subequal proportions of angular volcanic quartz phenocryst fragments (and

entire crystals) and sericitized phenocrysts of albitized plagioclase. Most

are from 1-3mm across, and are set in a shaley matrix, although the

sample is very close to being framework grain-supported. Several 1-2mm

long chlorite pseudomorphs after probable olivine were also noted.

The sample is notable for the incipient development of pyrite

concret'lons to about 5mm diameter, forming mainly along the contact of

the shale and the sandstone, but also occurring within the sandstone

itself. These concretions consist of aggregates of small pyrite cubes

coalescing into sUbspherical bodies that incorporate detrital quartz and

feldspar grains, but totally replace the shaley matrix of the rock. Clearly,

the contact between the shale and the sandstone was a chemically

favourable site for migrating Fe and S to precipitate.

This sample is clearly derived from a mixed pelitic metamorphic

(distal) and proximal felsic volcanic source.
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SAMPLE: 701503 (BROS, 100.7m)

SUMMARY:

This is a vitric crystal tuff of rhyolitic composition,
containing a small percentage of felsic lava fragments.

HAND SPECIMEN

This is a grey felsic crystal tuff, with a few lithic fragments to almost

a em long of probable felsic volcanics, and a devitrified glassy
groundmass.

THIN SECTION DESCRIPTION:

This sample is clearly tuffaceous, and is dominated by broken crystal
fragments of quartz and albite in a very strongly recrystallized formerly
glassy groundmass in which relic pumiceous and glass shard textures are
abundant. Albite and volcanic quartz phenocryst fragments make up about
5 modal% of this rock, and are mainly less than 1mm long. Several lithic
fragments are obvious, all being mosaic-textured quartz-albite
intergrowths after glassy felsic lava. These are mainly 2-5mm long, and

at least two contain small albitized plagioclase phenocrysts.

The groundmass texture of this sample is exceptionally heterogeneous.

The rock was clearly largely glassy, with most of the matrix being

composed of vitric ash (shards) and comminuted pumice that has
completely devitrified to quartz, albite and minor chlorite and sericite.

Some almost stylolitic fractures through the rock are enhanced by

concentrations of insoluble Fe oxides embedded in masses of wispy

sericite. As for the previous sample, calcite is absent and there is no sign

of hydrothermal alteration. The rock was a vitric crystal tuff containing

a small percentage of felsic lava fragments.
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SAMPLE: 701504 (BRD 5, 156.2m)

SUMMARY:

This is a polymict lava breccia derived from felsic volcanics
it also contains abundant altered vitric ash and flattened

pumice fragments.

HAND SPECIMEN

This is a coarse polymict lava breccia dominated by fragments of felsic

lava from 0.5 -2cm across.

THIN SECTION DESCRIPTION:

This sample consists of a diversity of felsic lava fragments in a

devitrified felsic ash matrix. The lava fragments are mainly 0.5-1cm

across, and constitute probably 70-80 modal% of the sample. They are

mainly angular fragments of plagioclase + quartz-phyric rhyolite lava in

which the formerly glassy groundmass has devitrified to a very

fine-grained quartz-albite±chlorite mosaic intergrowth. Felsic vitric

crystal tuff fragments are also very common, and contain some of the

best-preserved glass shard textures that I have seen in the Mount Read

Volcanics. Flattened, partly sericitized and chloritized pumice fragments

are distinctive, and crystal fragments of quartz and albite are common

between lava fragments in the matrix. A distinctive dark lava fragment

type is characterized by abundant flow-textured, elongate, altered

plagioclase laths and considerably less devitrified interstitial glass;

these fragments contain sparse albite phenocrysts and are probably

dacitic to andesitic composition.

The matrix of this sample is difficult to discern from the groundmass

of many of the formerly glassy lava fragments, but it appears to have been
a felsic glassy ash.

This sample is clearly a polymict felsic lava breccia with a significant
vitric component, both as vitric ash and pumice fragments.
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SAMPLE: 701505 (BRD 5, 415.9m)

SUMMARY:

This is a felsic vitrlc crystal tuff.
HAND SPECIMEN

This is a fine-grained, uniform-textured dark grey tuff or epiclastlc
fine sandstone.
THIN SECTION DESCRIPTION:

This is an even-textured vitric crystal tuff with an average crystal
fragment grainsize in the fine sand range. The rock consists of around 20

modal% of crystal fragments, dominated by broken volcanic quartz and
albitized and partially sericitized feldspar, and perhaps 5-10 modal% of
lithic clasts of formerly glassy felsic lava. These are set in a devitrified

and strongly sericitized formerly glassy matrix that may have had a

fragmental/clastic vitric shard texture, although this is largely

obliterated by devitrification and sericitization. It is now traversed by
innumerable dark, convoluted stylolitic bands formed probably during
compaction and devitrification.

Calcite spots and patches are common in this sample, and the alteration
assemblage is dominated by albite-quartz-chlorite-calcite, typical of low

grade degradation of felsic glassy lavas. Sparse disseminated pyrite

cubes are present in this sample.

SAMPLE: 701506 (BRD 5, 425m)

SUMMARY:

This is a weakly laminated black shale derived from pelitic

metamorphics.
HAND SPECIMEN

This is a weakly laminated black shale.
THIN SECTION DESCRIPTION:

Thin section examination shows this shale to have three major

identifiable detrital components. Most obvious are abundant detrital
muscovite flakes, mainly lying in the bedding plane, with an average

length around 0.1 mm, although occasional flakes reach 0.5mm long.
Detrital quartz grains also averaging around 0.1 mm across are common;

these are mainly angular to subrounded, and show uneven extinction and

sometimes, polycrystalline grains that suggest most of the quartz is from
the same pelitic metamorphic source that supplied the detrital muscovite.
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SAMPLE: 701507 (BRD 5, 53B.5m)

SUMMARY:

This Is an aphyric basaltic to basaltic andesite lava cross-cut
by calcite-quartz-pyrite veins in which the pyrite shows strong
association with the quartz and an antipathetic relation to
calcite abundance in the veins.

HAND SPECIMEN

This is a very fine-grained aphyric basaltic lava cut by several zoned

veins up to 6mm wide composed of calcite and pyrite.

THIN SECTION DESCRIPTION:

This sample is an unusual aphyric lava of basaltic andesite to basalt

composition, with only a few very small and rather reacted albitized

plagioclase microphenocrysts. The rock is composed largely of a very

uniform-textured intergrowth of elongate plagioclase laths and much less

abundant and less easily distinguished former augite plates now altered to

chlorite and quartz, set in a matrix that was probably glassy mesostasis

that has altered to albite, quartz and chlorite. Tiny FeTi oxide granules

throughout the rock have altered to leucoxene. Narrow vein lets of

sericite transect the rock, but are crosscut by the calcite-pyrite veinlets.

The veins of calcite and pyrite are compositionally zoned, being

composed of core regions of quite coarse-grained calcite, and rims

composed of intergrown ribbon quartz and pyrite cubes. In places, the

quartz in the veins forms coarse polygonal grains intergrown with pyrite.

The pyrite is clearly associated with quartz, and shows pronounced drops

in modal abundance in those parts of the vein In which calcite is dominant.

This sample is an unusual aphyric basaltic or basaltic andesite lava.



THIN SECTION DESCRIPTION:

This sample is an aphyric basaltic to andesitic lava dominated by

acicular to elongate prismatic albite laths set in pale green chlorite
replacing glassy mesostasis and probably interstitial augite plates. Small

leucoxene spherules are abundant in the interstitial chlorite and clearly

replace tiny FeTi oxide grains. Weak sericite and calcite alteration is

scattered through this lava, which was probably basaltic originally.

The sample is transected by notable veins containing quartz, pyrite and
calcite. The quartz shows a variety of habits. The most common habit is

as interlocking almost spherulitic chalcedonic silica showing radial

extinction, whereas less commonly, quartz forms interlocking polygonal

crystals lacking the spherulitic habit. Quartz adjacent to masses of

pyrite crystals shows strong ribbon texture development, and often forms

fringes on larger pyrite crystals. The pyrite is clearly concentrated at the

boundaries between the quartz veins and the aphyric basalt, and occurs as

masses that reach several mm across, and bands of well-formed discrete

crystals. Calcite definitely post-dates and overprints the pyrite-quartz

mineralization, but occurs as curved and bladed crystals intergrown with

ribbon quartz in the fringes around bigger pyrite grains.

In reflected light, the pyrite is seen to contain resonably common tiny

inclusions of chalcopyrite and much rarer pyrrhotite, and the chalcopyrite

has migrated extensively to fractures and boundaries between adjacent

pyrite grains
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SAMPLE: 701508 ( BRD 5, 539.0m)

SUMMARY:

This is an aphyric basaltic lava that has been extensively
veined and replaced by quartz-pyrite-calcite veins.

HAND SPECIMEN
This is a very fine-grained aphyric mafic or intermediate lava that is

brecciated and veined by quartz-calcite-pyrite veins up to at least 2cm

wide.

411330
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SAMPLE: 701509 (BRD 5, 545.9m)

SUMMARY:

This is an aphyric basaltic lava, essentially identical to the
previous sample, taken from the very margin of a cooling unit,
possibly a pillow.

HAND SPECIMEN

This is probably either a pillow margin or a flow margin, composed of

aphyric basaltic lava grading toward the flow margin into increasingly
glassy (and devitrified) lava with interstitial quartz and calcite after
glass.

THIN SECTION DESCRIPTION:

This sample was originally almost identical to the previous lava in

being a non-vesicular aphyric, probably basaltic lava composed of

abundant elongate albitized plagioclase laths with a very uniform glassy

mesostasis that has largely devitrified and crystallized to quartz, albite
and chlorite. A few small albitized plagioclase microphenocrysts are
present, and one small subhedral chlorite phenocryst possibly after
olivine was also noted. The groundmass becomes increasingly

finer-grained toward one end of the slide, and the ratio of plagioclase
laths to glass decreases, while at the same time the laths become more
acicular and quench-like. Pale brownish calcite overprints about 10
modal% of the sample, especially the more crystalline end of the sample.

This is clearly a flow margin sample, possibly the edge of a pillow,
although interpillow cherty material was not sampled. It is almost

certainly derived from the same flow that yielded the previous sample (at
538.5m).
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SAMPLE: 701510 (BRD 5, 549.0m)

SUMMARY:

This is a sparsely augite-phyric basaltic lava.

HAND SPECIMEN

This is a massive, non-vesicular, almost aphyric grey basaltic lava

THIN SECTION DESCRIPTION:
This is a sparsely augite-phyric basaltic lava, in which small augite

phenocrysts are set in a rapidly cooled, vitrophyric groundmass. The

augite phenocrysts make up around 3 modal% of this rock, and are fresh,
small «O.5mm) colourless subhedral prisms frequently cracked and
broken.

The groundmass of this sample was composed largely of elongate
acicular to prismatic plagioclase (albitized) laths, ranging to

microphenocryst dimensions (O.2mm long), with subordinate formerly
glassy mesostasis and abundant tiny FeTi oxide granules throughout. The
latter has altered to green chlorite, albite and quartz. Several fractures

and gashes filled by quartz are lined by chlorite. Larger FeTi oxide

granules appear to be altered to pale brown sphene. Very minor calcite

flecks the groundmass, and a few larger patches are also present, although
mainly less than 1mm across; a single narrow vein let of calite traverses

this sample. The metamorphic assemblage is typically very low-grade

burial metamorphic, and there is no evidence in this sample for local

hydrothermal alteration.
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-.J. SAMPLE: 701511 (BRD 5, 555.0m)

SUMMARY:
This is a very well-preserved finely augite-phyric basalt.

HAND SPECIMEN
This is a pale grey massive, non-vesicular aphyric basaltic or

andesltlc lava with a few veinlets of calcite and chlorite.

THIN SECTION DESCRIPTION:
This sample is a finely augite-phyric basalt composed of around 5

modal % of relatively small euhedral augite phenocrysts set in a
vitrophyric groundmass. The augite phenocrysts are mainly 0.3-0.5mm
long, well-formed colourless euhedra. They show no sign of any alteration,
and commonly occur in multi-crystal aggregates. Many crystals show
simple twinning.

The groundmass of this sample is composed of randomly-orientated
laths of albitized plagioclase, mostly around O.1-0.3mm long, and granular
anhedral augite, set in devitrified sUbopaque glass. Much of the devitrified
glass has recrystallized as albite and secondary quartz with minor
interstitial chlorite and blebs of leucoxene.

Vein assemblages include polygonal secondary quartz, often
intergrown with clear albite, and overprinting fibrous calcite that
contains sparse small pyrite grains. A number of elongate tension gashes
are filled with very low-birefringent pale green chlorite, and one almost
round former vesicle(?) is filled by polygonal quartz intergrown with
sheaflike colourless prehnite. The metamorphic grade of this rock is
prehnite-pumpellyite facies, and the extent of superimposed hydrothermal
alteration is minimal.
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SAMPLE: 701512 (BRD 5, 55B.7m)

SUMMARY:
This is an aphyric basalt or basaltic andesite strikingly

similar to those from 538.5 to 545.9m, and that from 561.5m.

HAND SPECIMEN
This is a massive aphyric dark grey basaltic lava.

THIN SECTION DESCRIPTION:
This is a massive, essentially aphyric basalt or basaltic andesite lava

composed of interlocking and randomly-orientated laths of albitized
plagioclase with granular augite entirely altered to calcite. Most albite
laths are around O.2-0.4mm long. The interstitial areas consist of albite,
quartz and pale green to unusual brown chlorite, and tiny grains of FeTi
oxide. It is very difficult to jUdge how much of the sample was originally
glassy, although evidence suggests not much glass was present. Both
calcite and secondary quartz occur as spots and veinlets. The texture of
this sample is coarse enough to suggest that this might be a dyke rather
than a flow. This sample is essentially identical to the aphyric basalts
from around 538 - 545.9m.
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SAMPLE: 701513lBRD 5, 559.5m)

SUMMARY:

This sample is a quite primitive augite-phyric basaltic lava.

HAND SPECIMEN
This is a massive, non-vesicular, pale grey finely porphyritic basalt.

THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be a very well-preserved

augite-phyric basaltic lava. The main feature of this rock is the abundant

(- 15 modal%) rather small «O.5mm) colourless augite phenocrysts, most

of which are unzoned euhedral prisms that occasionally occur in

multi-crystal clots. These are set in a uniform groundmass that
originally had a vitrophyric texture, composed of acicular plagioclase

laths in a largely glassy mesostasis peppered with tiny FeTi oxide grains.

Tiny granular augite microphenocrysts and groundmass grains are

abundant, and some plagioclase (albitized) laths approach microphenocryst
dimensions.

The formerly glassy component of the groundmass of this basalt has

crystallized to albite, quartz and pale green chlorite. Several fractures

through this sample have been filled with an aphyric andesitic lava, very

reminiscent of 545.9 and 538.8, that may have bled into fractures in the

surface of this augite-phyric basalt flow. Alternatively, they may

represent cooling cracks into which more andesitic composition residual

liquid was squeezed, or migrated during solidification of this basalt.
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SAMPLE: 701514 (BRD 5, 561.5m)

SUMMARY:
This is a distinctive, aphyric basalt with pronounced

similarities to those around 538.5 - 545.9m in this core.

HAND SPECIMEN
This is a dark grey aphyric massive fine-grained basaltic lava.

THIN SECTION DESCRIPTION:
This sample is a distinctive virtually aphyric basaltic lava. It is

composed of a densely interlocking intergrowth of albite laths, chlorite
after granular augite, FeTi oxide granules, and interstitial albite, quartz
and chlorite after glass. A few phenocrysts around 1mm long are replaced
by polygonal aggregates of secondary quartz, and have shapes suggestive of
mafic precursor crystals, although on the available evidence it is
impossible to choose between augite and olivine. The plagioclase laths
show a weak but definite flow alignment, and are frequently separated by
low-birefringent tiny patches of intergrown chlorite and albite, commonly
with small calcite blebs. These patches probably represent former
interstitial glass and small anhedral augite granules. Occasional tension
gashes filled by bright blue anomalously birefringent chlorite show
parallel, almost en echelon alignment. The metamorphic grade of this
sample is prehnite-pumpellyite facies, and the relatively abundant but
dispersed fine-grained calcite suggests limited more local hydrothermal
alteration of this basalt.

This sample is essentially identical to the similarly distinctive
aphyric basalts at 538.5m to 545.9m in BRD 05, and is quite unlike the
strongly porphyritic basalts above it in the core around 559.5m.
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SAMPLE: 701515 (BRD 5, 569.3m)

SUMMARY:
This is a weakly foliated, very strongly calcite-sericite

-altered aphyric basaltic lava similar to those less altered
rocks at 539-545 and 558-561.5m. The rocks contains
disseminated pyrite, and probably comes from a fault zone.

HAND SPECIMEN
This is a massive, aphyric dark grey basaltic lava.

THIN SECTION DESCRIPTION:
The texture of this sample has been fiarly thoroughly destroyed by

strong and pervasive calcite alteration, and the development of a weak
foliation. The rock was almost certainly aphyric. Probably around half of
the sample was composed of albite laths that have been almost totally
replaced by fine-grained sericite and calcite. Granular augite has also
been totally replaced by fine-grained dirty calcite. Interstitial areas of
this sample consist of very fine-grained calcite, secondary quartz,
sericite, and subopaque brownish leucoxene after tiny FeTi oxide granules.
The weak foliation is defined by tiny vein lets of calcite and a definite
elongation of the brown leucoxene spots throughout the rock. Disseminated
pyrite grains, mainly less than O.5mm across, constitute much less than 1
modal% of the sample, are quite ragged-edged and appear to have suffered
some marginal resorption. They have well-developed pressure fringes of
fibrous quartz.

This sample is probably a very strongly altered version of the aphyric
basaltic lavas occurring around 538-549, and 558-561.5m



THIN SECTION DESCRIPTION:
The most coarse-grained of the arenitic units in this sample is

composed of densely packed, fairly well-sorted fragments of devitrified
lava, with sparse quartz crystal fragments, common leucoxenized FeTi
oxide grains, and albite grains. The average gralnslze of these fragments
is around 0.2-0.4mm, and they are generally angUlar, and packed together
by pressure solution at grain boundaries. The lithic fragments in these
sandy layers are almost exclusively devitrified, formerly glassy fragments
of probably dacitic to andesltic lava. Occasional albite phenocrysts are
preserved in the devitrified glass, tending to rule out the likelihood that
they are Hellyer basalt fragments, since the basalts lack plagioclase as a
phenocryst phase. The devitrified glass in most fragments has
crystallized as a very fine-grained mixture of albite, quartz and sericite.

Finer-grained silty to shaley interbeds contain much less abundant
formerly glassy lithic fragments, and more detrital quartz and albite
grains, plus a notable amount of detrital muscovite. These layers show a
fa'irly well-developed foliat'lon almost perpendicular to the bedding, with
closely-spaced foliation planes being defined by concentrations of dark Fe
oxides and/or carbonaceous material.

The fragments in this lithic sandstone interbed in the Que River Shale
indicate derivation from a dominantly felsic volcanic source, leading to a
dilution of the pelitic metamorphic detritus dominant in the shale itself.
It presumably represents a turbidity current or mass flow deposit derived
from volcanism or tectonic-induced slumping on the basin margins.
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SAMPLE: 701516 (BRD 5, 622.2m)

SUMMARY:
This is a interbedded sandstone-shale unit in the Que River

Shale, in which the sandy units are composed of felsic-volcanic
derived detritus, especially altered formerly glassy felsic lava
fragments.

HAND SPECIMEN
This is a fairly thinly-bedded sediment composed of pale grey arenite

units showing weak grading separated by dark grey shale or siltstone
layers. Very local soft sediment deformation buckling of layers is evident,
and small-scale cross-bedding.

"1"1 °38''-i ...:.: "".~ '
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SAMPLE: 701517 (BRD 5, Gas.srn)

SUMMARY:
This Is a contact rock between a shale and basaltic glass,

composed of clasts of shale and calcite-altered basaltic glass In
a remobilized shaley matrix.

HAND SPECIMEN
This is a mixed contact rock from the contact between the base of the

Que Rv shale and the Hellyer basalts. It consists of shale clasts up to
several cm long set in a matrix of silt filled with angular clasts of
polycrystalline white calcite.

THIN SECTION DESCRIPTION:
The large shale clast in this section is composed of small flakes of

detrital muscovite and quartz, and some rather larger grains of subrounded
albite and volcanic quartz clearly derived from a felsic volcanic source.
This volcanic component separates this sample from Que River shales from
higher in the sequence, which are apparently volcanic-free.

The dark matrix of the remainder of the sample appears to be
mobilized shale very similar to the big shale clast in mineralogy, except
that the volcanic component, dominated by albite and quartz crystal
fragments, is more concentrated. Quite a strong foliation is present very
locally in the thin section. The pale coloured clasts in this rock are
clearly composed mainly of polycrystalline calcite. The nature of the rock
they are replacing is equivocal, but ghost volcanic textures and chlorite
patches are preserved in a few less altered spots in the calcite clasts.
Most of the relic volcanic textures are composed of tiny crystallites of
plagioclase in devitrified and chloritized glass. They probably represent
basaltic glass fragments from the uppermost chilled surface of the top
basalt flow, worked into the shale during movement along the contact
between the shale and the basalt sequence due to pronounced ductility
contrasts. Extensive pressure solution around many of the calcite clast
margins, leading to concentrations of opaques in these regions and weak
foliation development, supports the argument that the calcite clasts have
been mobilized within the shale. Although it is difficult to be sure, it
appears that calcite replacement of basaltic glass occurred syn- or
pre-deformation. Minor pyrite or hematite-altered pyrite occurs
disseminated in some calcite clasts.
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SAMPLE: 701518 (BRD 5, 690m)

SUMMARY:
This Is a breccia composed of a very fine-grained ash or tuff

that has been blasted apart by olivlne-phyrlc basalt erupting
through the tuff and being quenched to glass In the process.

HAND SPECIMEN
This is shows a most unusual texture, being composed of broken up

extremely fine-grained tuff or ash in which abundant quite large

'fragments', to 1cm, of strongly chloritized formerly glassy basalt are

embedded.
THIN SECTION DESCRIPTION:

This sample exhibits a texture that I have not seen before. It is

composed of a disaggregated exceptionally fine-grained tuff or ash in

which no primary minerals are large enough to identify, being intruded and

broken up by a glassy, strongly chloritized basaltic lava. The ash is

breaking along a weak parting and being digested and somewhat rounded by

the basalt. A single 6mm across lithic fragment of aphyric basalt or

basaltic andesite identical to samples from 538.5m and 545.9m, consists

of albitized plagioclase laths in a chloritized formerly glassy mesostasis.

This lithic fragment is clearly embedded in the tuff, and not related to the

olivine-phyric glassy lava that is exploding this tuff/ash.

Approximately half of this rock consists of pale green chlorite

containing a variety of unusual textures, and chlorite-magnetite-quartz

-calcite pseudomorphs after quite large (1-3mm long) olivine phenocrysts.

Abundant small ovoid spots of chlorite in differing optical orientation to

surrounding chlorite at first glance resemble vesicles, but are unlike

vesicles I have seen in other glassy lavas.

This sample shows strong calcite alteration of both the chloritized

glass and the tuff; this is, in my opinion, more intense than might be

expected from regional low-grade alteration, and may be due to local

hydrothermal alteration. I think the best explanation for the origin of this

unusual sample is that it represents the (altered) product of basaltic lava

blasting through water-lain, water-saturated very fine-grained ash or

tuff. The abundant water in the tuff would effectively quench the basalt

to glass, and the basalt would disaggregrate the tuff. This could probably

be checked from the core.
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SAMPLE NUMBER: 701519 BRD 05 (691.7m)

SUMMARY:
This was a brecciated glassy olivine-rich mafic basalt or

hyaloclastite. It has suffered intense chlorite-carbonate
alteration and weak foliation development, and contains quartz­
calcite vein lets that crosscut the foliation, in which quite
abundant flne-grained pyrite occurs.

HAND SPECIMEN:
This is a sample of a large (-15cm max dimension) volcanic fragment in

a coarse lava breccia or hyaloclastite. It Is a strongly chlorite-altered
formerly highly glassy, rather vesicular lava charged with abundant
carbonate-altered mafic phenocrysts.

THIN SECTION:
This is an exceptionally strongly altered formerly highly glassy lava

breccia or hyaloclastite. The rock is streaked out into 1-2mm long domains
of devitrified glass with occasional altered microlites of olivine and or
augite, all immersed in a very pale green, strongly anomalous blue
birefringent chlorite. Most of the devitrified glass has been replaced by
very fine-grained pale brown carbonate (siderite?). The intensely
chloritized areas retain no original texture, and in fact, seem almost
foliated. Former olivine phenocrysts, some up to several mm long, are
occasionally discernible, and often contain small chromite euhedra. The
former olivines are replaced by very fine-grained aggregates of quartz and
calcite. Almost euhedral, very small magnetite or hematite grains are
abundant in the devitrified glassy areas, but are uncommon within chlorite.
Former vesicles are calcite-filled, and have been bluntened at the ends
intersecting the weak foliation.

A 5mm wide vein of quartz-carbonate-pyrite crosscuts the foliation
at a high angle. The cores of these veins have coarse-grained polygonal
calcite intergrown with each other, whereas the marginal areas of veins
are formed of curved ribbon quartz riddled with fine-grained pyrite; the
latter almost forms continuous bands in places.

This sample was a brecciated glassy picritic (olivine-rich) basalt.

411341
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SAMPLE: 701520 (BRD 5, 700.5m)

SUMMARY:

This is a strongly altered, formerly highly glassy
olivine+augite-phyric primitive basaltic lava with minor
calcite-quartz-pyrite alteration.

HAND SPECIMEN

This sample is an altered porphyritic basalt that shows the typical

mottled texture resulting from incipient (quench) crystallization of

glassy margins of basalt flows and pillows. It contains calcite veinlets
with minor pyrite mineralization.

THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be highly altered and extensively
replaced by fine-grained silica and calcite. It was clearly a strongly

olivine+ augite--phyric highly glassy basalt. Olivine phenocrysts make up
at least 15 modal% of this sample and are perfectly formed euhedra up to
about 1.5mm long; they have, however, been entirely replaced by an
aggregate of fine-grained granular quartz. Small red chromlte inclusions
are present in occasional olivine pseudomorphs. Former augite

phenocrysts are also well-formed euhedra that are somewhat less
abundant than olivine. They have been pseudomorphed by dirty brown
calcite and some patchy albite, and frequently have very narrow rims of
colourless chlorite.

The groundmass of this sample was originally highly glassy, with

spherulitic patches of incipient crystallization of acicular and dendritic
augite in altered glass. The glass has altered to either a messy isotropic

brown aggregate peppered with secondary quartz and calcite and fairly

common euhedral pyrite(?) cubes, or else heterogeneous pale green

chlorite spattere with calcite. Quite large patches of secondary quartz

and calcite are present, and both are associated with minor pyrite.

This sample was clearly a highly glassy flow margin of a very primitive
olivine+augite-phyric basalt. It would be worth sampling this important

unit further away from the flow margin to avoid the extensive alteration

of this formerly highly glassy sample.
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SAMPLE: 701521 (BRD 5. 713.1m)

SUMMARY:

This is a formerly glassy lava breccia derived from
ollvlne-phyrlc basalt erupting explosively through water-laden
very fine-grained tuff.

HAND SPECIMEN

This sample is a very strongly chloritized and calcite-veined

autobrecciated, formerly glassy basaltic lava with two types of
fragments, fine-grained pale grey, and more coarse-grained dark grey, to

around 2cm long in a matrix apparently composed of the lighter grey

material.

THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be a complex and highly altered

lava breccia composed of two types of fragments. The darker clasts are

composed almost entirely of chlorite replacing glass, and contain

abundant but poorly defined (due to extensive calcite overprinting)
pseudomorphs after olivine and augite phenocrysts. These fragments show

bizarre textures, similar to those noted for sample 890m, in which ovoid

spots of chlorite, initially seeming like filled vesicles, are in fact

probably chloritized glassy lapilli beads spalled of the cracking and

sputtering flow as it erupts through water-saturated fine tuff. Streaky

calcite overprints more than 50 modal% of these chloritic fragments.

The lighter grey fragments and matrix areas are composed of a very

even-textured, exceptionally fine-grained material that may be either

tuff, or devitrified and altered basaltic glass; I favour the former.

Several quite large chromite phenocrysts are also present in this sample.

The texture of this sample, complicated as it is by extensive calcite

overprinting, is difficult to interpret. I suggest a similar scenario to that

proposed for sample 890m, involving olivine-phyric basalt intruding

explosively through water-laden fine-grained tuff or ash. The extensive

calcite alteration is far more than might be expected from regional

alteration, and may be of local hydrothermal origin.
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SAMPLE: 701522 (BRD 5, 715.1m)

SUMMARY:

This is possibly a highly chlorite-carbonate altered formerly
glassy lapilli tuff derived possibly from fountaining of
primitive olivine-phyric basaltic lava into shallow water.

HAND SPECIMEN

This is a complex, messy rock composed of chlorite-carbonate altered
formerly glassy lava fragments in a chloritic matrix. Narrow meandering
pyrite veinlets are present.

THIN SECTION DESCRIPTION:

In thin section, this sample is seen to be essentially identical to the
darker fragment variety in the previous sample, being composed of totally
chlorite+calcite-altered glass in which abundant former olivine

phenocrysts are replaced by aggregates of fine-grained quartz. The
texture of this sample is most unusual, and is dominated by ovoid and
flattened bodies of chloritized glass in a matrix composed of angular
chloritized glassy lava fragments and probably glassy basaltic ash. The
texture is best assigned to an origin in which olivine-phyric primitive
basaltic lava is erupting explosively in shallow water, leading to
quenching, spalling and sputtering of the glassy lapilli produced by the
basalt-water reaction, and the accumulation of this material as a lapilli
tuff. Abundant calcite overprints this sample, occurring as veins and
small patches throughout the chlorite-rich matrix.
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SAMPLE: 701523 (BRD 5, 727.5m)

SUMMARY:

This is a very well-preserved olivine+augite-phyric primitive
basalt cut by a foliated calcite vein with marginal pyrite cubes.

HAND SPECIMEN

This is a massive, non-vesicular finely porphyritic basalt with a

prominent calcite veinlet.

THIN SECTION DESCRIPTION:

This is a well-preserved olivine+augite-phyric basaltic lava with

around 10-12 modal% of altered olivine phenocrysts and a similar amount

of fresh augite phenocrysts in a vitrophyric matrix. The olivine
phenocrysts are well-formed euhedra to about 2mm long that have totally

altered to aggregates of fine-grained secondary quartz. Some contain tiny

reddish chromite euhedra. The augite phenocrysts are mainly less than
1mm long stubby prisms that are entirely fresh.

The groundmass of this sample is a vitrophyric intergrowth of acicular
plagioclase (albitized) and products of devitrification of basaltic glass,

mainly pale green chlorite, albite and secondary quartz, riddled with tiny

leucoxene granules after FeTi oxide grains.

The calcite vein in this sample shows pronounced foliation, with the

calcite crystals growing in a pronounced parallel orientation, with pyrite

cubes growing irregUlarly distributed along the contact between the

calcite and the altered lava.
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SAMPLE NUMBER: 701524 BRD 05 (73B.Om)

SUMMARY:
This is a distinctive sparsely olivine+augite-phyric basaltic

lava with notably less phenocryst content than the other
porphyritic basalts described in this report.

HAND SPECIMEN:
This is a porphyritic, well-preserved basaltic lava cut by a few calcite

veinlets, and containing small (mm-sized) spots of black chlorite, It is
clearly separated by a flow margin from the sample described from 729m
(field notes).

THIN SECTION:
This is a well-preserved augite+oiivine-phyric basaltic lava that

differs from many other porphyritic basalts from this hole in several
respects. Firstly, it contains far less abundant phenocrysts, particularly of
augite, than other basalts such as that at 127m. Secondly, it contains a
rather more crystalline, less glassy groundmass than most of the other
basalts, although still clearly a volcanic (not dyke-type) texture.

The augite phenocrysts make up around 2-3 modal% of the sample, and
are mainly less than O.5mm long. Most are small euhedral prisms with
altered margins and alteration along cracks and cleavage planes through the
crystals. Olivine phenocrysts probably constituted more than 5 modal% of
this sample, and are totally altered to fine-grained aggregates of quartz
and chlorite; many contain small chromite inclusions.

The groundmass is composed of sericitized small laths of albite, with
interstitial plates of augite (much of it altered), with interstitial quartz
and chlorite. It clearly contained less glass than many of the Hellyer-type
basalts described from this hole. Small, flattened streaks of chlorite are
probably fracture fillings rather than chlorite-filled vesicles.

This sample is notably different from the other basalts in thishole,
and should be analyzed.
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SAMPLE: 701525 (BRD 5, 751.5m)

SUMMARY:
This is a small mass flow unit in basalt that consists of

black shale and angular dacite lava fragments in a silty ash or
epiclastic matrix.

HAND SPECIMEN
This is a coarse polymict epiclastic breccia within a thick basalt

sequence. Clasts of shale to 10 em long, with thin pyritic layers, and also
small clasts of pyrite aggregates are notable.

THIN SECTION DESCRIPTION:
The largest clast in this section is a very fine-grained micaceous

shale with detrital muscovite flakes and small quartz grains visible in a
dark cleaved matrix; this is indistinguishable from samples of the Que
River Shale (eg sample 701502). It contains a single centimeter-sized
clast of a quenched dacitic lava with sparse albite phenocrysts. The
matrix of the remainder of the rock is a silty tuff or ash in which are set
abundant sericitized quite large feldspar crystals, and very angular
fragments of the same sparsely plagioclase-phyric dacite that occurs as a
clast in the shale. These are all composed of less than a couple of percent
of albite phenocrysts set in a swirling mesh of plagioclase (albitized)
laths with interstitial secondary quartz and albite after devitrified glass.
Some dacite fragments show an extraordinary concentration of small
granular opaques, but without reflected light examination, it is impossible
to tell whether these are pyrite or magnetite-hematite. Another large
clast in this rock is a totally chlorite+quartz-altered formerly very
primitive, olivine-phyric glassy basalt essentially identical to basalts and
basalt breccias higher in the hole around 690-715m.

Although this is only a guess, I suggest that this sample is a small
mass flow unit dumped during a break in the eruption of the abundant
basalt flows in this part of the sequence. It probably derived by a violent
dacitic eruption into the thick shale unit accumulating elsewhere (and
earlier) in this basin, leading to brecciation of the dacite and mobilization
of the sloppy shale across the local basin floor. This picked up all sorts of
things in its passage, but mainly felsic crystal detritus and fragments of
glassy olivine-phyric basaltic lava.
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SAMPLE NUMBER: 701526 BRD 05 (754.3m)

SUMMARY:
This was an olivine+augite-phyric basaltic lava similar to

that from 738.0m, but showing much more intense calcite
alteration.

HAND SPECIMEN:
This is a somewhat vesicular basalt from immediately below a

polymict mass flow unit in the basalt sequence.

THIN SECTION:
This is quite strongly altered basaltic lava with several notable

features unlike the other basalts in this hole. It is fairly strongly vesicular
(10-20 modal%), with the vesicles, which are mainly small er than 1mm
across, being filled by fine-grained polygonal calcite, or pair green chlorite
with no adjacent or intergrown calcite. Former olivine phenocrysts are
altered to very fine-grained quartz and minor calcite aggregates, and
sometimes contain small chromite inclusions. Former augite phenocrysts
are less easily iddentified with certainty, but are almost certainly present,
replaced almost entirely by pale-brownish fine-grained calcite.

An interesting and unusual feature of this sample is the presence of
three albite xenocrysts. These are strongly rounded and reacted crystals to
about 2mm across. They are presumably derived from felsic volcanics and
incorporated into this basalt by mixing with felsic magma, or as accidental
inclusions picked up during eruption.

The groundmass of this sample is also distinctive, being notably more
feldspar-rich and glass poor (ie. more crystalline) than other basalts
described herein, except that from 738.0m. The groundmass consists of
albite laths and micro lites that show sweeping flow lines around altered
phenocrysts. Interstitial to the albite laths are chloritized augite plates
and tiny leucoxenized FeTi oxides.

This was probably an olivine+augite-phyric basaltic lava, related to
that from 738.0m. It has, by contrast to the latler, suffered quite strong
calcite alteration, perhaps related to the proximity to the porous
mass-flow unit above it.
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SAMPLE: 701526A (BRD 5, 784.0m)

SUMMARY:
This is a slightly vesicular augite+olivine-phyric basaltic

lava.

HAND SPECIMEN
This is a massive grey porphyritic, weakly vesicular basaltic lava.

THIN SECTION DESCRIPTION:
This is a texturally well-preserved porphyritic basaltic lava with

abundant phenocrysts of fresh augite and altered olivine, in a vitrophyric
groundmass in which rounded, filled vesicles are not uncommon. Augite
phenocrysts make up around 20 modal% of this sample; they are dominantly
euhedral prisms to around 1mm long, that often occur intergrown or in
clots of four or five crystals. They are mainly perfectly fresh, except for
a few crystals that have pleochroic pumpellyite in their cores. Several
modal% of this sample is made up of altered euhedral olivine crystals,
some up to 1.5mm long, that are totally replaced by calcite, prehnite,
pumpellyite and dirty brown-green chlorite. Many of these contain
chromite inclusions.

Vesicles make up around 1-2 modal% of the rock and are filled by
several different asemblages of secondary minerals. The dominat vesicle
filling is crystalline calcite, although vesicles filled by either radiating
bundles of colourless prehnite, or green to colourless pleochroic
pumpellite are common. Several vesicles are filled by fibrous yellow
epidote.

The groundmass of this lava is composed of albitized plagioclase
laths with interstitial, much less abundant augite grains, set in a
devitrified glassy mesostasis. The metamorphic grade of this sample is
clearly prehnite-pumpellyite facies, and very mild hydrothermal
overprinting is probably responsible for the calcite alteration and
vesicle-fillings.
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SAMPLE: 701527 (BRD 5, 821.5m)

SUMMARY:
This sample was a glassy olivine-rich basaltic lava that has

suffered extensive devitrification of the groundmass glass.

HAND SPECIMEN
This is an altered mafic lava with abundant altered mafic

phenocrysts.

THIN SECTION DESCRIPTION:
This is a very strongly altered formerly glassy picritic(very

olivine-rich) lava. The extent of alteration makes it difficult to estimate
the abundance of former olivine phenocrysts, although it was almost
certainly more than 20 modal%. Also, alteration precludes determining If
any of the former mafic phenocryst population was augite, although I
suggest that very little augite was present. The former olivine
phenocrysts are up to 2mm long, and most occur as single euhedral
crystals, although some multi-crystal aggregates are present. Small
reddish chromite euhedra are present as inclusions in many olivines. The
former olivine phenocrysts are variably replaced by an irregular
intergrowth of very low-birefringent chlorite or serpentine, and
fine-grained calcite and minor patchy secondary quartz.

The matrix of this sample was glass in which tiny acicular
plagioclase microlites are scattered irregularly and abundantly. The glass
has devitrified to a subopaque microcrystalline intergrowth in which small
spots of chlorite and very fine-grained messy, almost isotropic epidote
are dispersed in a manner almost defining a foliation. Parallel with this
weak foliation are a few narrow vein lets of quartz and crystalline pale
yellow epidote, intergrown with an opaque mineral, probably hematite.
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411351
SAMPLE: 701528 (BRD 5, 864.2m)

SUMMARY:
This is a very well-preserved fairly primitive augite+

olivine-phyric basaltic lava.

HAND SPECIMEN
This is a massive mid-grey finely porphyritic basaltic lava.

THIN SECTION DESCRIPTION:
This is a very well-preserved augite+olivine-phyric basaltic lava

with a vitrophyric groundmass. It is composed of about 20 modal% of fresh
augite phenocrysts and 2-3 modal% of altered olivine phenocrysts. The
augite phenocrysts are mainly 0.5-1 mm long, but some crystals up to 2mm
long are present. They are perfectly fresh euhedral crystals, often in
mUlti-crystal clots, that show significant compositional zoning from
cores to rims, as indicated by uneven extinction. They are free of opaque
inclusions, but some crystals contain small chloritized melt inclusions.
The olivine phenocrysts are totally altered to a very fine-grained
aggregate of secondary quartz with subordinate chlorite and calcite. Many
former olivine crystals contain small chromite inclusions.

The groundmass of this sample is fairly even-textured, composed of
small granular augites and sericite-altered albite micro lites set in
devltrified glass that occasionally contains small yellow epidote grains.
The sample is very slightly vesicular, with the vesicles now being filled by
a zoned assemblage from very fine-grained chalcedonic quartz at the
margins, to coarse-grained quartz and albite, and sometimes chlorite in
the cores. The sample is cut by some very narrow vein lets of quartz in
which possible barite was tentatively identified in several places.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

~ .
J (! ':l

SAMPLE: 701529 (BRD 5, 886.8m)

SUMMARY:
This is a finely augite+olivine-phyric basalt.

HAND SPECIMEN
This is a massive dark grey, finely porphyritic basaltic lava; it is cut

by very narrow calcite vein lets.

THIN SECTION DESCRIPTION:
This sample consists of around 20 modal% of small, equidimensional

augite phenocrysts and sparse totally altered olivine phenocrysts in a
vitrophyric groundmass. The olivine phenocrysts are altered to quite
variable assembalges in which very fine-grained secondary quartz and
prehnite are dominant. The augite phenocrysts mainly occur as small
clots of euhedral, equidimensional crystals, each generally less than
0.5mm long. Over part of the section, the augite crystals ar~ wholly
replaced by fine-grained dirty brown calcite. A number of 1mm-sized
quartz grains with very fine-grained reaction boundaries are present in the
sample, and may represent xenocrysts picked up during ascent of the
magma.

The groundmass of this sample is charged by acicular albite
microlites interspersed by calcite-altered small granular augite crystals
and leucoxene blebs after tiny FeTi oxide grains. Interstitial glass is
altered to fine-grained albite and quartz, with minor chlorite and yellow
epidote. The sample is cut by a thin vein let of devitrified basaltic glass
that clearly intruded along a cooling crack in the crystallizing lava,
suggesting proximity to a flow (pillow?) rim. Narrow calcite vein lets cut
the sample.
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SAMPLE: 701530 (BRD 5, 904.9m)

SUMMARY:
This is an augile+olivine-phyric basaltic lava.

HAND SPECIMEN
This is a massive dark grey porphyritic basaltic lava with calcite

alteration as small patches and veinlets.

THIN SECTION DESCRIPTION:
This sample is a porphyritic basaltic lava composed of clots of small

augite phenocrysts and single totally altered olivine phenocrysts set in a
vitrophyric matrix. The augite phenocrysts make up around 20 modal% of
this sample. They occur mainly as small clots to about 0.6mm across of
subhedral to anhedral crystals that show incipient alteration to dirty
subisotropic brown epidote(?). Former olivine phenocrysts are altered to
very fine quartz- or quartz-calcite aggregates, and make up about 2-4
modal% of the sample.

The groundmass of this rock is composed of randomly-orientated
albite microlites as laths to about 0.1 mm long maximum, and granular
small augite grains set in a very low-birefringent chlorite-dominated
matrix after glassy mesostasis. Several rounded patches filled by
secondary quartz are probably former vesicles. Two or three subparallel
shear zones transect the sample. These are about 1mm wide and are
composed of granulated basalt in which alteration has proceeded to a much
greater degree than in the remainder of the rock, with formation of
abundant epidote and chlorite.
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SAMPLE: 701531 (BRD 5, 927.8m)

SUMMARY:
This is a pillow margin sample of an augite+olivine-phyric

basaltic lava; it Is somewhat more altered (mainly calcite­
quartz) than the previous sample.

HAND SPECIMEN
This is a somewhat vesicular porphyritic basaltic lava with common

calcite spots and variable texture suggestive of a pillow margin; the
sample contains relatively common veinlets of calcite.

THIN SECTION DESCRIPTION:
This sample was clearly an augite+olivine-phyric basaltic lava with a

vitrophyric groundmass. The augite phenocrysts form around 20 modal% of
this sample and are small «1 mm long) equidimensional crystals that
mainly occur in clots containing several crystals. The augite is fresh.
Former olivine phenocrysts are rarely larger than 1mm long, and are
replaced, as in the previous sample, by microcrystalline quartz aggregates
with minor calcite and chlorite; many contain small euhedral chromite
inclusions. The olivine crystals probably made up less than 5 modal% of
this sample.

Unlike the previous sample, this rock contains a relatively strongly
altered groundmass, and not uncommon vesicles. The latter are filled by a
variety of minerals; the most common vesicle filler is coarse-grained
polygonal quartz, often intergrown with yellow epidote that may be either
crystalline, or as fans and sheaves with radiating extinction. Several
vesicles contain abundant pumpellyite as pale green to pale brown
pleochroic masses with fan like extinction. Granular hematite is common
in vesicle minerals. The groundmass is composed of devitrified glass in
which are embedded tiny acicular albite microlites and small anhedral
augite plates. The amount of glass clearly varies across the slide, as does
the abundance and size of the plagioclase microlites growing in the glass.
A vein let of devitrified glass transects part of this rock, probably
representing a crack through the pillow margin into which lava oozed out
and quenched.

This sample was certainly a pillow margin, as indicated by the rapid
change in groundmass texture and crystallinity, plus the glassy veinlet
cutting the sample.
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SAMPLE: 701532 (BRD 5, 952.7m)

SUMMARY:
This is an augite+olivine-phyric pillow basalt with weak

pyrite mineralization along a formerly glassy vein let. It is
essentially identical to sample 701528.

HAND SPECIMEN
This is a massive finely porphyritic basalt cut by a dark band

containing disseminated pyrite, and weak calcite alteration.

THIN SECTION DESCRIPTION:
In most respects, this sample is a very well-preserved basalt

essentially identical to sample 701528 from a depth of 864m in this core.
The augite is perfectly fresh, but the olivine is altered to colourless to
very pale green chlorite or serpentine (and not polycrystalline very
fine-grained quartz as in the two previous samples).

The groundmass of this sample varies slightly texturally across the
slide from almost completely devitrified glass free of micro lites, to
devltrified glass charged with tiny albite microlites. This again probably
Indicates proximity to a pillow rim, as does the presence of a meandering
velnlet of devltrified glass containing augite phenocrysts. Pyrite grains to
almost 1mm occur within the basalt along the margins of the glassy
veinlet

4.j~355
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SAMPLE: 701533 (BRD 5, 977.9m)

SUMMARY:
This is an excellent basaltic hyaloclastite composed of

formerly glassy fragments less than 4mm across derived from an
augite+ollvine-phyric lava erupted into water.

HAND SPECIMEN
This is a massive rather mollled dark grey-green porphyritic basalt

THIN SECTION DESCRIPTION:
Thin section examination shows that this sample is a beautifully

preserved basaltic hyaloclastite. It consists of angular fragments of
devitrified basaltic lava fragments, mostly less than 4mm long. The
phenocryst assemblage in the formerly glassy basalt fragments is
dominated by perfectly euhedral augite phenocrysts to a maximum of 2mm
long. A few large olivine phenocrysts are altered to albite, quartz and
chlorite.

The formerly glassy groundmass of this sample has completely
crystallized as patchy, fairly coarse-grained albite and quartz. A
prominent feature of this sample is the relatively abundant and large filled
vesicles in the former glass. These are up to almost 2mm across, but most
are 0.5-1 mm across. They are mainly filled with albite and quartz, and
only a very dark film of Fe oxide around the vesicle margins enables them
to be distinguished from the recrystallized matrix. A small percentage of
vesicles are filled by chlorite.

This sample is clearly a product of highly explosive brecciation of
basaltic lava in water, with subsequent compaction and
devitrification/crystallization of glass and filling of vesicles during
low-grade burial metamorphism.
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SAMPLE: 701534 (BRD 5, 982.9m)

SUMMARY:
This is vesicular pillow margin of an augite+olivine-phyric

basalt; it has suffered rather stronger calcite alteration than
many of the other basalts in this hole.

HAND SPECIMEN
This is a pale grey-green strongly altered basaltic lava with calcite

patches and veinlets, and dark patches of chlorite (?).

THIN SECTION DESCRIPTION:
This sample is the pillow margin of a flow of vesicular augite+

olivine-phyric basalt. The phenocryst assemblage in this sample consisted
of around 15 modal% of euhedral augite crystals, and 2-4 modal% of totally
altered olivine. The largest augite phenocrysts are around 2mm long, and
augites commonly occur in clots of several crystals, often intergrown.
Olivine phenocrysts are replaced entirely by calcite that appears to be
overprinting an earlier alteration phase dominated by patchy quartz.

The groundmass texture changes across the slide from dense,
isotropic devitrified glass free of crystallites, to isotropic devitrified
glass charged with tiny dendritic and spherulitic crystallites. This
reflects increasing proximity to a pillow margin, in which the glass
chilled without crystallization of quench pyroxenes or plagioclase. The
sample contains around 5-10 modal% of vesicles, clearly concentrated in
the pillow rim, and mainly less than 1mm across, that are filled by patchy
to fibrous quartz strongly overprinted by calcite.

The sample contains small vein lets of quartz intergrown with pale
yellow epidote-clinozoisite rhombs and minor hematite, and overprinted by
calcite. Calcite also occurs as small patches in the groundmass, and one
large (>3mm long) patchy of dusty prehnite overprints an area of formerly
glassy groundmass. The concentration of augite phenocrysts in the
groundmass is clearly greater in the pillow rim than slightly further in the
sample, suggesting that some dissolution of glassy matrix has occurred,
concentrating the phenocrysts.

The alteration in this sample is dominated by a strong calcite
overprint upon the simple burial metamorphic assemblage. This probably
reflects the increased porosity of the flow margin to migrating fluids,
even well after burial.
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SAMPLE: 701535 (BRD 5, 1018.0m)

SUMMARY:
This is a strongly altered augite+olivine-phyric basaltic

lava In which the largely glassy groundmass has been
extensively replaced by epidote followed by calcite.

HAND SPECIMEN
This is an extensively altered and brecciated former mafic lava with

intense epidote-calcite alteration

THIN SECTION DESCRIPTION:
The brecciated texture of this sample evident in hand specimen is

much less evident in thin section. However, the sample was very clearly
an augite+olivine-phyric basaltic lava with a a largely glassy groundmass
in which elongate plagioclase microlites occur commonly. The augite
phenocrysts are fresh euhedral crystals mainly 0.5-1.5mm long, that make
up around 10-15 modal% of this sample. Considerably less abundant olivine
phenocrysts are altered to quartz and calcite.

The groundmass of this sample is extensively altered to fine-grained
epidote, growing with fibrous to patchy prehnite and rare bright green
pumpellyite in an albite-quartz base, the entire assemblage replacing
devitrified glass. Abundant calcite overprints large areas of groundmass
and phenocrysts, and often occurs as intergrowths of coarse crystals that
show rather ragged grain boundaries between adjacent rhombs.

The intense epidote-dominated alteration of this sample is also
characteristic of permeable flow-boundary alteration involving quite
oXidizing fluids. The brecciated texture in hand specimen is probably the
result of intensive alteration and crack-sealing rather than primary
volcanic brecciation.
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SAMPLE: 701536 (BRD 5, 1032.2m)

SUMMARY:
This is a well-preserved augite+olivine-phyric basaltic lava

pillow rim.

HAND SPECIMEN
This is a massive dark grey porphyritic basaltic lava with abundant

small black chloritic spots and streaks.

THIN SECTION DESCRIPTION:
This sample is a well-preserved pillow rim of an augite+olivine-

phyric pillow lava flow. The fresh augite phenocrysts make up around 20
modal% of the rock and occur as well-formed crystals mainly from
0.5-1 mm long, but commonly occurring as intergrown crystals in crystal
clots. Former olivine crystals made up about 5 modal% of the rock, and are
now replaced by Intergrowths of very low-birefringent chlorite, minor
quartz and calcite. They occasionally contain small euhedral chromite
inclusions.

The groundmass of this sample changes texture across the slide from
devitrified glass free of crystallites to devitrified glass charged with
small augite microlites and much less abundant albitized plagioclase
micro lites. This textural change is characteristic of that from the outer
margin of a pillow rim. Narrow chlorite-epidote-quartz veinlets cut this
sample, but the extent is much less than the two preceding samples.

This is an excellent example of the pillow basalts that dominate this
drillhole from around 690-1 035m, and would be ideal for an isotopic study
of the well-preserved abundant augites.
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411360
SAMPLE: 701537 (BRD 5, 1035.0m)

SUMMARY:
ThIs Is a pillow rim of an augite+olivine-phyric basalt flow

that has suffered variable but intense calcite alteration.

HAND SPECIMEN
This is a grey, vesicular porphyritic basalt cut by a wide patch or vein

of bleaching and calcite alteration.

THIN SECTION DESCRIPTION:
The less altered section of this sample is an augite+olivine-phyric

basaltic lava mineralogically identical to the preceding sample. It is
however, strongly vesicular, with at least 20 modal% of large vesicles
filled by coarse-grained calcite that is overprinting much finer-grained
quartz and albite intergrowths. Almost colourless chlorite fills
manyangular tension gashes and small vesicles in the sample.

The groundmass of this part of the rock is clearly evitrified basaltic
glass free of crystallites, implying proximity to a pillow margin.

The bleached part of this sample is simply the same lava thoroughly
soaked in calcite. The groundmass of this section of the lava shows
abundant small altered pyroxene microlites in the devitrified glass,
implying it was slightly further into the pillow than the other half of this
section. Not only is calcite abundant in the vesicles, but it occurs as
finely-crystalline grains throughout the groundmass, and also as
anastomosing veins and blotches.

This sample, from close to the base of the thick basalt unit, has been
strongly calcite-altered, with carbonate-precipiting fluids probably having
easy access to the basal basalts along the lower contact between the
basalts and the dacites.
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411361

SAMPLE: 701538 (BRD 5,1046.0m)

SUMMARY:
This is a albite-phyric felsic vitric crystal tuff with a

matrix of very fine-grained devltrified glass and patchy
quartz-albite, and chlorite alteration.

HAND SPECIMEN
This is a massive dark grey sparsely plagioclase-phyric dacitic lava

(?) with a feint flow(?) banding and cloudy patches of more intense
albite-quartz±pyrite alteration.

THIN SECTION DESCRIPTION:
Thin section examination of this sample shows that it is most

probably a crystal tuff with an exceptionally fine-grained recrystallized
glassy groundmass. It contains around 5 modal% of albite crystal
fragments mainly less than 1mm long. These commonly occur as clots still
with angular and broken outlines.

The groundmass is mainly almost isotropic devitrified glass probably
of silt size originally, although the devitrification has obscured the
original texture of the matrix. Highly irregular patches. some up to 5mm
long, have recrystallized as relatively coarse-grained quartz and albite
containing disseminated fine-grained pyrite. Less abundant are quite large
patches of green chlorite-dominated alteration, with small islands and
almost prismatic patches of albite and quartz immersed in it. Veinlets of
quartz transect the sample, and highly irregular convoluted stylolitic
seams defined by concentrations of altered opaques are common.

This sample almost certainly was a felsic vitric crystal tuff with a
silty matrix dominated by glassy grains and shards(?) that have entirely
devitrified.
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SAMPLE: 701539 (BRD 5, 1053.7m)

SUMMARY:
This is a formerly glassy, sparsely plagioclase-phyric

dacitic lava with occasional felsic or andesltlc lava fragmentsj
it has suffered fairly strong chloritic alteration.

HAND SPECIMEN
This Is a dark green, chloritic heterogeneous-textured felsic rock

containing a few pale grey felsic lava fragments up to at least 1em long.

THIN SECTION DESCRIPTION:
This rock appears to be a rather chloritized dacitic lava that contains

several exoticfragments of dacitic or andesitic lava. The main body of the
sample consists of formerly glassy dacite lava containing around 3-5
modal% of albite phenocrysts to about 1mm long. These are mainly quite
strongly altered, with chlorite flakes and patches, and dirty brown patches
of microcrystalline epidote forming up to 80% of many crystals. Small
FeTi oxide microphenocrysts are not uncommon, but are totally altered to
leucoxene.

The groundmass of this sample was almost certainly glassy. The
glass has crystallized as a texturally variable mosaic intergrowths of
quartz, albite and green chlorite, laced in places by very fine-grained
sericite.

The sample is cut by several types of veinlets, including fibrous
quartz veins, very coarse-grained quartz-green chlorite veins, and a single
em-wide vein with a zoned assemblage from epidote-chlorite rimes to a
polygonal quartz core overprinted by calcite.

The single exotic fragment sampled in this section is of an aphyric
dacitic to andesitic lava composed of an intergrowth of acicular albite
microlites and granular augite that has altered to dirty brown
microcrystalline epidote. These are set in a devitrified formerly glassy
matrix now composed of exceptionally fine-grained quartz and albite.

The extent of chlorite alteration of this sample is greater than
typically seen in MRV dacites, and implies local hydrothermal alteration.
To understand the significance of the lithic fragments in this dacitic lava,
evidence from the core above and below the sample would be more
informative than the thin section.



THIN SECTION DESCRIPTION:
In thin section, it Is difficult to perceive the original texture of this

sample, due to the strong alteration. However, it Is clear from the hand
specimen that the rock has a fragmental texture, and It Is quite obvious in
several places in the thin section that at least some of these fragments
have excellent perlitic cracking through felsic glass. Quite large albitized
and strongly sericitized plagioclase phenocrysts make up around 5 modal%
of these fragments; the altered albite is quite strongly stained reddish,
possibly by submicroscopic Fe oxide grains; the red feldspar so obvious in
hand specimen is clearly not Kspar. Much of the formerly glassy
groundmass of these fragments has altered to quartz and albite, then been
strongly sericitized. Irregular patches of messy almost isotropic epidote
and minor pale geren chlorite occur scattered through the sericite-rich
groundmass.

The sample is cut by ribbon quartz veins that contain elongate yellow
crystalline epidote and patchy bright green chlorite. The
quartz-epidote-chlorite alteration clearly post-dates the sericite
alteration.
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SAMPLE: 701540 (BRD 5, 1061.6m)

SUMMARY:
This is a strongly sericite-altered formerly glassy dacitic

lava breccia cut by strong quartz-epidote-chlorite veining.

HAND SPECIMEN
This is a strongly altered felsic lava breccia composed of small

«1 em) lava fragments and feldspar crystal debris, most altered to brick
red colour. The sample is cut by a wide vein of fibrous quartz-epidote.

4J1363
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SAMPLE: 701541 (BRD 5, 1066.2m)

SUMMARY:
This is a formerly glassy, sparsely plagioclase-phyric

dacitic lava.

HAND SPECIMEN
This is a patchy green and cream strongly altered sparsely

plagioclase-phyric felsic lava.

THIN SECTION DESCRIPTION:
This is a formerly glassy dacitic lava that contained around 3-5

modal% of albitized plagioclase phenocrysts mainly less than 1mm long.
These have a dusty appearance, and are charged in many instances by messy
isotropic microcrystalline brown epidote. The albite crystals commonly
occur in clots of several crystals; they are mainly subhedral to slightly
rounded. Fairly common tiny FeTi oxide microphenocrysts are all altered
to leucoxene.

The groundmass of this sample was largely glassy. It has crystallized
extensively during alteration to a rather heterogeneous textured mosaic
intergrowth of quartz, albite and chlorite. Chlorite occurs in very variable
concentrations, tending to patchy development. Calcite occurs as diffuse
patches and discontinuous vein lets.
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SAMPLE: 701542 (BRD 5, 1069.8m)

SUMMARY:
This is a felsic lithic tuff or relatively fine-grained

polymict lava breccia composed of fragments of formerly glassy
albite-phyric dacitic lava. The sample shows quite strong
chlorite alteration.

HAND SPECIMEN
This is a dark green relatively porphyritic albite-phyric dacite lava or

crystal tuff containing several cm-sized lithic clasts of very fine-grained
felsic lava.

THIN SECTION DESCRIPTION:
This rock consists of about 10-12 modal% of pinkish albite

phenocrysts and clusters of phenocrysts up to 3mm across, and several
lithic clasts, set in a most unusual, heterogeneous-textured groundmass.
The albite crystals are often slightly rounded, and are pinkish due to
submicroscopic Fe oxide dust dispersed through the sample. Several quite
large lithic clasts are present in the sample. These are formerly glassy
felsic lava with diffuse, fine-grained snowflake devitrification textures
and albite microlites and sparse microphenocrysts; the lithic fragments
are notably Chlorite-poor relatively to the remainder of the rock, but
contain abundant tiny leucoxenized FeTi oxides.

The groundmass of this sample is very variable in texture and
grainsize, and quite strongly chloritized. In several areas, devitrification
has produced a very unusual texture of small-scale almost concentric
zoning of quartz-albite, and chlorite. These probably represent
enhancement of alteration that started along curved perlitic cracks in
former glass. Yellow epidote is quite common as small patches and
veinlets in the groundmass.

The texture is almost certainly fragmental, although the groundmass
was clearly glassy. It is possible that the rock was composed of
albite-phyric glassy lithic fragments and interstitial glassy ash, and that
devitrification of the glass accompanying compaction and burial
metamorphism produced a texture resembling a formerly glassy lava.



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

411366

SAMPLE NUMBER: 701543 BRD 05 (1072.2m)

SUMMARY:
This was a glassy dacitic lava that has suffered strong

silicification, with the result that a 'false pyroclastic' texture,
rather like a lava breccia, has been produced.

HAND SPECIMEN:
This is a mottled, strongly altered green and greyish lava breccia with

a few distinct dark green felsic lava fragments to at least 2cm long, and
abundant albite phenocrysts and crystal debris. It is cut by several calcite
vein lets to 15mm thick, and contains some pyrite aggregates about 3-4mm
across. Extensive areas of the groundmass of this sample are strongly
silicified, and the effect of this is to enhance or impart a 'brecciated'
texture to the rock.

THIN SECTION:
This sample is a formerly very glassy felsic, probably dacitic lava or

lava breccia. It contains around 5-8 modal% of albite phenocrysts in an
entirely recrystallized formerly glassy groundmass. The albite phenocrysts
occur both singly and in clusters of several crystals, and are mainly less
than 0.5mm long. Many have very ragged margins, and appear to have
reacted with the groundmass during devitrification-crystallization­
silicification. They are free of alteration, but have a rather dusty
appearance In plane polarized light, probably due to submicroscopic Fe oxide
Inclusions.

The groundmass of this sample is very clean, and almost chlorite-free,
and has undoubtedly been strongly silicified. It consists of fine-grained
intergrown quartz and very minor albite, with a sugary texture
characteristic of extensive recrystallization-silicification. Weak spotty
and diffuse calcite alteration overprints areas of groundmass, and quite a
few euhedral pyrite cubes to about 1mm across occur through the
groundmass..

This section has not sampled parts of the hand specimen obviously
richer in chlorite. I suggest that this was a glassy dacitic lava or lava
breccia in which the 'false pyroclastic' texture of Allan (1989) has been
induced by extensive silicification, during which chlorite is eliminated
from much of the rock, leaving only diffuse islands of original dacite that
appear to be lava fragments.
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SAMPLE NUMBER: 701544 and 701545 BRD 05 (1079.4m, 1081.8m)

SUMMARY:
These are essentially identical formerly quite glassy sparsely

plagioclase+(sparse) augite-phyric dacitic lavas.

HAND SPECIMEN:
These are both massive, uniform dark green-grey, sparsely plagioclase­

phyric dacitic lavas.

THIN SECTION:
These are very well-preserved sparsely plagioclase-phyric dacitic

lavas containing around 5 modal% of albite phenocrysts and much less than
1 modal% of small chloritized augite phenocrysts. The albite phenocrysts
occur as single crystals and also as multi-crystal clots, with most crystals
being much less than 1mm long. They contain abundant chlorite Inclusions
parallel to crystal faces, replacing glassy melt inclusions. Small former
augite phenocrysts to around 0.5mm max. length are totally replaced by
bright green chlorite, and small FeTi oxide mlcrophenocrysts are
leucoxenized.

The groundmass of these samples was probably vitrophyric, composed
of tiny feldspar crystallites and micro lites set in glass. The glass has
devitrified to quartz-albite±chlorite, and in the sample from 1079.4m an
unusual blebby texture has developed in which equidimensional to almost
rounded discrete blebs of quartz have grown from the very fine-grained
groundmass quartz. Minor patchy calcite overprints parts of the
groundmass, and a few very narrow calcite vein lets cut the sample.

These are both well-preserved dacitic lavas, essentially identical to
those described from 1054-1 066m.



THIN SECTION DESCRIPTION:
This sample is a formerly glassy dacitic lava containing around 3-5

modal% of albite phenocrysts. These are mainly slightly rounded euhedral
single crystals and subordinate crystal clots composed of slightly pinkish,
and often quite strongly serlcitlzed albite; chlorltic spots aligned along
growth zones in many crystals replace former glassy melt inclusions.
Several small euhedral crystals about O.5mm long now composed of
chlorite were probably former augite crystals. Leucoxenitized former FeTI
oxide microphenocrysts are not uncommon.
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SAMPLE: 701546 (BRD 5, 1090.3m)

SUMMARY:
This is a well-preserved sparsely albite-phyric dacitic lava

with significant but not strongly developed chlorite alteration.

HAND SPECIMEN
This is a dark green mottled felsic lava with sparse albite

phenocrysts and a distinct patchy devitrification texture characteristic of
formerly glassy felsic lavas.

The groundmass of this sample is mainly a very uniform fine
snow-flake textured albite-quartz±chlorite intergrwoth after glass.
However in several places narrow chlorite vein lets flare out into quite
coarse-grained albite-chlorite-quartz intergrowths that probably
represent tension gash fillings. The sample is transected by abundant
narrow veinlets of green chlorite that intersect and form quite large
rather spots to 3 or 4 mm across of intergrown radiating chlorite.

411368
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SAMPLE: 701547 (BRD 5, 1097.7m)

SUMMARY:
This Is a dark green well-preserved sparsely albite-phyrlc

dacitic lava.

HAND SPECIMEN
This is a dark green mottled felsic lava with sparse albite

phenocrysts and a distinct devitrlfication texture characteristic of
formerly glassy felsic lavas. Chloritic fracture planes contain common
disseminated pyrite.

THIN SECTION DESCRIPTION:
This is a fairly well preserved formerly glassy dacitic lava. It

contains around 5 modal% of albitized plagioclase phenocrysts that are
mainly less than 1mm long, slightly rounded euhedra that occur most
frequently in clots of crystals. Chlorite inclusions paralleling crystal
faces define rows of former melt inclusions. The albite phenocrysts are
patchiliy altered to sericite and dirty brown submicroscopic epidote
aggregates. A few small chlorite-calcite pseudomorphs after augite
microphenocrysts are also present, and the relatively abundant former FeTi
oxide microphenocrysts are replaced by leucoxene.

The groundmass of this sample was formerly glassy. It has
devitrified, then crystallized originally to a snowflake texture very
similar to that shown by the preceding sample. However, further
recrystallization has resulted in growth of quartz from the snowflake
textured groundmass, so that the grainsize of quartz in this rock's
groundmass is notably coarser than in the previous sample. The final
appearance of this sample is blebs of quartz and subordinate albite
separated by narrow curving screens of messy green chlorite containing
abundant tiny former FeTi oxides.

This sample is very similar indeed to the previous sample, the only
difference being the degree of (re)crystallization of the formerly glassy
groundmass. This, and the sample from 1090.3m, might well be from the
same flow unit. As for the previous sample, the amount of chlorite is
somewhat greater than many dacites from the MRV, but not enough to say
that the sample has been strongly chloritized.
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SAMPLE: 701548 (BRD 5, 1099.9m)

SUMMARY:
This is probably an autobrecciated dacitic lava; it has been

quite strongly chloritized, particularly in veins.

HAND SPECIMEN
This is a dark green polymict felsic lava breccia with most lava

fragments less than 1em across, but including a fractured fine-grained
pale coloured felsic fragment traversed by dark chloritic veinlets.

THIN SECTION DESCRIPTION:
As is typical for autobrecciated formerly glassy felsic lavas, the

brecciated texture is far more pronounced in hand specimen than in thin
section. Most of the lava fragments discernible in this rock appear to be
from a single flow, with the exception of the large pale coloured fragment
noted in the hand specimen description. The dominant fragment type in
this rock is a dacitic to andesitic lava containing around 3-5 modal% of
albitized plagioclase phenocrysts in a very fine-grained groundmass that
probably was much less glassy than in the dacitic lavas described above.
The feldspar phenocrysts are mainly less than 1mm long and are fairly
strongly sericitized. Small FeTI oxide mlcrophenocrysts are leucoxenized.
Angular fillings between lava fragments are filled by clumps of albite
phenocrysts immersed in green chlorite with common small ragged pyrite
and yellowish-brown epidote granules. Veinlets of chlorite are abundant,
some reaching 5-6mm wide.

The pale coloured clast is a formerly glassy sparsely plagioclase­
phyric dacitic lava with an extensively devitrified and crystallized
groundmass now composed dominantly of ragged intergrown mosaics of
quartz and albite, almost chlorite-free.

This sample is probably an autobrecciated or hydrofractured dacitic
lava in which a few exotic clasts have been incorporated. In fact, given
that the dominant fragments have less glassy groundmasses than most
dacites in this set of samples, these may represent the interior portions of
a thicker cooling unit: the pale-coloured formerly glassy fragments might
be from the glassy rim of the same flow, incorporated during eruptive
brecciation. The sample is strongly chlorite-altered, and contains
disseminated pyrite.

411370
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SAMPLE: 701549 (BRD 5, 1118.4m)

SUMMARY:
This is a formerly glassy sparsely albite-phyric dacitic lava

or lava breccia that has suffered patchy alteration with domains
of strong silica-calcite overprinting, and less voluminous areas
in which chloritization is more important.

HAND SPECIMEN
This is a dark green mottled felsic lava breccia with sparse albite

phenocrysts and common quite large pale pink-cream patches of
silicification and calcite alteration.

THIN SECTION DESCRIPTION:
The unusual texture of the groundmass of this strongly altered

formerly glassy dacite lava breccia immediately recalls sample 501542
(from 1069.8m). The sample is texturally highly variable, making it very
difficult to determine whether the rock was originally a glassy lava
breccia, or whether the apparent 'brecciation' is alteration-produced, and
the rock was originally a glassy massive lava. Certainly the boundary
between pale-coloured silica-calcite altered areas of the sample, and the
chlorite-altered areas is diffuse and gradual. Both domains are composed
of sparsely albite-phyric formerly glassy dacitic lava. In the pale areas,
both the albite phenocrysts and the mosaic quartz-albite groundmass is
strongly overprinted by calcite alteration, and chlorite is quite rare. In
contrast, the darker areas are characterized by unusual textures in which
former perlitic cracks in devitrified glass are picked out and enhanced by
green chlorite.

This sample was a glassy dacite lava or lava breccia that has suffered
fairly strong carbonate alteration, and less intense chlorite alteration, the
latter being restricted to small irregUlar domains.
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SAMPLES: 701550 (BRD 5, 1164.9m), 701551 (BRD 5, 1166.2m) and
701552 (BRD 5, 1180.4m)

SUMMARY:
These are essentially identical well-preserved albite- and

(sparse) augite- phyric dacitic or high-Si andesite lavas. Part
of sample 701550 is strongly overprinted by a calcite-sericite
alteration.

HAND SPECIMEN
These are grey-green very well-preserved dacitic lavas with

relatively abundant albite phenocrysts; 701550 shows a distinct bleached
area in which the greenish groundmass is altered to pink-cream over a
distance of less than 2mm.

THIN SECTION DESCRIPTION:
The unbleached section of sample 501550, and all of the other two

samples are beautifully preserved high-5i andesite or dacite lavas
containing around 10-12 modal% of plagioclase and about 1-2 modal% of
altered former mafic phenocrysts in a devitrified vitrophyric groundmass.
The plagioclase phenocrysts are albitized and slightly rounded euhedra that
show variable very fine- grained sericite speckling and rows of chloritized
melt inclusions. These often occur in multi-crystal clots, intergrown with
chlorite(±calcite)-altered augite microphenocrysts, leucoxenized small
FeTi oxide microphenocrysts and occasional apatite microphenocrysts.

The groundmass of these lavas is a fine-grained mosaic intergrowth
of quartz and albite, with common chlorite. Tiny albite microlites are
growing in the quartz-albite mosaics after glass.

The passage from the 'fresh' to the bleached domain in 501550 is
marked by a sudden strong decrease in the abundance of chlorite in the
groundmass, and a concomitant increase in the abundance of sericite and
calcite. Otherwise the rock is identical to the fresher part of the sample.
These samples are amongst the best preserved felsic rocks from either
drillhole (01 or 05), and one should be analyzed fully. Relative to the more
typical dacites, the abundance of plagioclase phenocrysts and former
augite phenocrysts, plus the common dispersed chlorite in the
(unchloritized) groundmass of this rock all argue that it was a composition
at the andesitic end of the dacite spectrum, and should have a Ti/Zr value
greater than the preceding dacites (say 14-18, compared to 8-14 for the
dacites).
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Sample 701551 is petrographically very similar to the other two in
this group sample in being an albite+sparsely augite-phyric andesite to
dacite lava with a devitrified glassy groundmass. The main differences
from 701550 and 701552, however, are:
1: in this rock, the chlorite in the groundmass is far more concentrated
than the diffuse chlorite distribution in 701550. Chlorite occurs as green
subparallel streaks through the groundmass.
2: some small augite microphenocrysts are commonly still fresh in this
sample, which is most unusual for the MRV; although many are thoroughly
chloritized.
3: this sample contains at least one 5mm wide vein of epidote-chlorite­
calcite and a few small patches of intense epidote alteration.

Sample 701552 (1180.4m) is probably the best sample to analyze.
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APPENDIX VII

DDH BRD 05 - DOWNHOLE EM 37 SURVEY

41137-1
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Figures 3-6 show the results for loops 2-5 respectively. These
results also show no significant anomalies with the Dacitic 'Mixed
Sequence'. Note that the noise in early channels 1-5 for Figures
3, 5 and 6 is due to the data being plotted at an exaggerated
scale.

Bulgobac River Prospect
BRD5 EM37 Survey

28 March 1990

Keiran Logan

P. Ellis

cc P. Scott/C. Anderson/P. Kowalczyk/Sydney Office

Results

Figure 2 shows the results for the entire drillhole length. The
results gradually attennate towards the EOH and do not show any
significant anomalies within the prospective Dacitic 'Mixed
Sequence' (refer to appendix A for a simplified geological log of
BRD5). The cross-over at 220m corresponds with the change from
resistive Pyroclastics at 157.6m to conductive Que River Shale.

Figure 1 shows the location of BRD5, the five EM37 transmitter
loops and of the receiving stations down the drillhole. The
results for each loop are shown in figures 2-6. stations were
spaced 10m apart from 680m to 1115m. Note there is some
disagreement between the survey plotted locations and their true
locations. The survey wireline went to 1115m (EOH) whereas
accurate drilling survey equipment indicates that the true position
should be 118lm (EOH).

DATE:

Introduction

SUBJECT:

This report covers the results of a downhole EM37 survey conducted
on DDH BRD5 from 23rd - 24th March 1990. The position of BRD5, ie
2400E, 7000N (Bulgobac River Grid), was 600m to the south of BRD1
which had been surveyed with EM37 in November 1989. The results
of the previous survey did not show any indication of a Hellyer­
type deposit. However, the range of the EM downhole technique is
restricted to roughly 250m radius from the drill-hole. This meant
that the possibility of a deposit located out of the 250m radius
range of BRDI could not be discounted. Drill-hole BRD5 was placed
600m to the South of BRD1 so that the downhold EM survey could
cover the distance between the two drillholes and also the inferred
synformal hinge axis of the basin sequence.
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conclusion

The EM37 results for BRD5 are.consistent with previous results for
BRDI. This indicates that an EM conductor the size of a Hellyer
deposit and horizontal lying does not lie between the two
drillholes. However, if a deposit was vertical at the target depth
and some distance from each drillhole then it would not be picked
up by the method used. A deposit could also be located outside of
the survey range of BRDland BRD5.
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FROM TO GEOLOGY

0 - 48.4 m Quartz-feldspar rhyodacitic porphyry

48.4 - 92.3 Micaceous shale

92.5 - 157.6 pyroclastics

157.6 - 192.2 Que River Shale

192.2 - 193.3 Volcanic conglomorate

193.3 - 530.6 Que River Shale

530.6 - 570.7 Primative basalt

570.7 - 570.9 pyrite and quartz

570.9 - 684.0 Que River Shale

684.0 - 684.2 Volcanic conglomerate

684.2 - 687.8 Que River Shale

687.8 - 697.4 Pepperitic Basalt/Shale

697.4 - 1045.0 Hellyer Basalt

1045.0 - 1181.0 Dacitic "Mixed sequence"
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APPENDIX A

Below is a brief geological log of DDH BRD5:
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CLASSIC COMLABS LTD

ANALYTICAL REPORT

Analylical Laboratories II~C IN Wid

Cr

ppm
2

XRF3

ppm
4

XRFl

ppm
2

XRFl

mTtliS labOI.IOty i~ rflgl~tt!red by Itle "'lIl'onel
A Associlliion 01 TeSlInll AuthOIl!il!'5, Au!;IIII;. Ttl!'

T 18111111 reponed he,e,n hi.... bflen performed In
A ,accOt'aance WIth iI, le'm$ 01 U!\lis,raIIOn. 1MI.

documefll aNlI nOI be fliDlodUl:ltQ 'Jeepi in lUll

Job. 9AD2870
O/N, 1465

Zr £;/p, Nb 'Jf Y

j 1 ' '" <,;Al~. -1. c.:> (5 ~j

105r.~I! 8 t':: 16 910 / I

150r·o,' 13 (l.~ ~ 28 52
290N· ..· 22 t· =? 38 <2
210 t·DI,', 16 ,,- 25 18
210 ,.,,;. 16 ,. L' 30 <2
2001"." 15 ~ ~. 30 <2
220~'"" 15 .. ~-: 32 19
195{'·t'1.' , 15 I,H 28 12
200 C'0 S~ 15 ,.i 30 9
230 e'O;r1 15 ,. $iI 28 40
200r·~'5 14 H' 22 7~
200 ~,,.H 15 'I< 26 52
200 C'OS' 13 ~ .d 30 36
220 c,t.s!.- 15 ..- 30 40
190 "'16 15 r· 5ij 28 26
1 gOt,r;· /; 13 .,.-; 26 40
280·,O'l 60 1 7\ 16 105*
145·-·n 12 /) -r; 22 360
200 ~.'I';" 14 ',7 20 58
185 "'"53 15 • t,1 24 42
180 o·c~· ,; 14 ,·f 28 58

ppm
4

XRF1

ppm
2

XRFl

Rb Sr

<2 135
42 115

195 115
35 190

130 90
185 44

40 180
76 ' 130
84 98
98 95

125 40
30 100
46 175
72 200

105 100
78 145
17 1080
10 330
36 85
96 115
64 105

ppm
2

XRFl

<2
6

25
2

<2
<2
<2
<2

2
<2
<2
<2
<2

2
5

<2
4
4
3
3

<2

As

ppm
2

XRFl

, "

Sample

~1Pf'3 701201
"1".3 701202

'1$"3. 0 701203
".,.' 701204
Y6J.' 701205
¢S.7 701206
"7''1 701207
'17/'(7 701208

91"" 701209
f!'J~'1 701210
!''is"' Z 701211
~.2 701212
11ft·" 7012P
1D"" 701214
.,n.'; 701215

1/2 '" 701216
'''1 • 701217
0"..1< 701218
1,,,.0 701219
'/7'.J 701220
1fZ .O 701221

Unlts
Detn Llmit

Scheme

--a.

-
-
..
..

a.

L
II
L

I.•L

I..

..
L

•L J.

L

L

L

L•• Page 1 of 3



, ANALYTICAL REPORT

Sample CU

II • 701201 56
701202 15
701203 17

J 701204 10
701205 9
701206 7, 701207 12
701208 13
701209 12

j
701210 11
701211 11
701212 11
701213 18

rI
701214 14
701215 42
701216 10

j
701217 64
701218 105
701219 11
701220 44

j 701221 18

units ppm

II
Detn Limit 2

Scheme AAS1

j
j

11
j
j
j

J
J
11
•

Pb Zn

28. 80
20 44
24 50
12 48
14 17
10 7
15 35
12 38
12 35

8 24
8 10
8 20

16 72
20 120
38 11
26 105
26 115
48 170
16 68
12 19
26 65

ppm ppm
4 2

AAS1 AAS1

Ag

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

1
<1
<1
<1
<1

ppm
1

AAS2

Page 2 of 3



sample AU Nlg Au OM Au Op2 AU Op3.. ..
701201 0:02 •0.02 <0.01
·701202 <0.01 <0.01
701203 0.01 0.01
701204 <0.01 <0.01
701205 <0.01 <0.01
701206 <0.01 <0.01
701207 <0.01 <0.01
701208 <0.01 <0.01
701209 <0.01 <0.01
701210 <0.01 <0.01
701211 <0.01 <0.01
701212 <0.01 <0.01
701213 <0.01 <0.01
701214 0.01' 0.01
701215 0.07 0.02
701216 <0.01 <0.01
701217 <0.01 <0.01
701218 <0.01 <0.01
701219 <0.01 <0.01
701220 <0.01 <0.01
701221 <0.01 <0.01

Units ppm ppm ppm ppm
Oetn Limit 0.01 0.01 0.01 0.01

Scheme FAI FAl FA.l FAI

Page 3 of 3

~
T".s LabOrlt01y is leg'!Ilered Il.,. the Nitionai

A AsIOC.I8\1Ot'I ~ Telling "ulhorilies. Auslflllh8 The
T leslls) reported "erem Playe been ~I!orm"d '"A aCcOfd8nc:e wllh II!!. terms or reglSl,allon TI'll!!,

dOe"""enl _hall not be 'llorOdueed ellcepl In 1ul1

Job: 9A02870
O/H, 1465ANALYTICAL REPORT

I ,



411387

701201 701202 701203 J01204 701205

, - ' .
I • , . .' ..

SiQ2 42.1 66.1 61.7 68.9 66.9

Ti02 0.58 0.37 0.49 0.48 0.42

Al203 9.25 12.7 17.7 15.1 14.7

Fe203 9.75 4.32 6.10 4.84 2.36
MnO 0.18 0.08 0.06 0.06 0.08
MgO 12.8 1.81 2.56 1.71 1.25

CaO 11.0 3.04 0.96 1.00 3.78

Na20 0.42 II~' 70 2.22 5.45 .~.40
/-"5 0 •29

t.! i '-'1.12K20 1.33 4.26 3.40

P205 0.39 0.09 0: 14 0.15 0.13

LOI 12.3 3.70 3.80 2.08 5.00
)

Totals 99.1 98.2 100.0 100.9 100.4

II" ,... i"
;.. ,.,f;' ,.'1 I ;.li( /, i

Total FE as Fe203

•



701206 701207 701208 701209 701210

Anal)'sis code lCP 5

Results in percentages

411388

Page 12

65.5 70.7
0.40 0.31

13.7 14.7
5.40 3.42
0.10 0.04
1.25 0.99
3.70 1.06

",3 .14 .3.50
2.24 .' ~.38
0.12 0.10
4.82 2.46

100.4 99.7

67.7
0.48

13.9
5.85
0.09
1.22
2.72

",3 .16
I 1.99

0.19
3.64

100.999.9

69.2
0.39

14.4
3.68
0.06
1.09
1.90

1'i'p·15
1.32
0.12
2.60

Report AC 9AD2870

69.5
0.45

14.5
1.67
0.05
0.75
3.14

?,,,0.16
4.72
0.16
4.66

99.8

NATA Certificate

Totals

Total FE as Fe203

S102
Ti02
Al203
Fe203
MnO
MgO

caO
Na20
K20
P205
LOl



Page 13

66.4 69.3
0.40 0.34

14.4 12.2
5.25 1.32
0.11 0.12
1.81 0.52
2.70 5.75

,..fl.86 2.16
'·'21.96 .80

0.16 0.11
3.90 6.00

100.9 100.6

Resul ts in percentages

99.9

67.2
0.36

12.9
4.20
0.10
1. 'i8
3.66
4.20,..
1.35
0.14
4.34

71.5
0.31

13.1
2.70
0.06
0.84
2.52

\.\i,5.45
0.93
0.08
2.68

100.2

701211 701212 701213 .701214 701215

100.3

76.5
0.19

11.7
2.06
0.04
0.62
1. 78

.' 0.86
':' • b

3.26
0.04
3.22

Totals

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MnO
MgO
Cao
Na20
K20
P205
LOI

·~TA Certificate

, 38J.

_~
• JI!'!!?l CLASSIC COMLABS LTD
~ Analyli.al LoboraIO"" n.e " .. ,

o4nal)'sis code rcp 5 Report AC 904D2870,
,
j

I
I
I,
I
I,
I
j
I
j
I',
I,..
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page 14
•

65.9 74.9
0.37 0.35

14.2 11.9
6.25 2.14
0.12 0.04
2.26 0.40
1.97 1.22
4.88 ,,2.7410.' , ...

·0.98 4.64
0.07 0.09
3.30 1.75

100.3 100.2

Results in percentages

701218 701219 701220

501 .5
0. '15

12.2
7.05
0.39
7.15
8.05
3.70

'·0.81
0.25
6.00

100.5

! . ~..- .

101.0

45.1
2.34

14.3
12.8
0.17
8.35
7.80
5.50

t·i'2.02
0.97
1.61

Report AC 9.'\02870

701216 701217

100.8

69.1
0.34

12.2
4.62
0.12
1.69
3.48

10/1 2 •62
2.02
0.12
4.46

Totals

Total FE as Fe203

".

Anal)"sis code ICP 5

NATA Certificate

5102
Ti02
Al203
Fe203
MnO
MgO
cao
Na20
K20
P205
LOI

a 38t::

d- CLASSIC COMLABS LTD
¥ Analytical Laboratories lIIliC.IN W"l

~
I
II
i
i
d
~
rI
II
.I
~
f
I
~
J'



Analysis code ICP 5

701221

Report AC 9AD2870

411391

Page 15

Results in percentages

•

100.3

67.8
0.33

13.4
4.26
0.11
1.42
3.34

,.« 3.92
. 1.61
0.07
4.00

Totals

NATA Certificate

Si02
Ti02
Al203
Fe203
MIlO
MgO

GaO
Na20
K20
PZOS
LOI

•
~
r
~

.)

~I..
I•
,I
·~I..
~.

.1 Total FE as Fe203'.­

.J

.1

-I
~

1

.1

J

J

J

J••



'e"·(,
1070 ·f
('7/1 -i
I.,C·O
10"'·'

(D'~'"
1107·0

.D t. G' J-\".. s
l~~' f

'Iff' "
10tl1·1.
1017·9
10Lf"
I017·l
1~"~.'1

10Sl' (

,~fJ·'

Cr

Page 1 of 2

Y

411382

ppm ppm
4 2

XRFl XRF3

~
Tn,:; LaDc1II0l1 .5 '~'iI,s!efea b~ !flt! Nill,cr,,,",

A ASSOCIII,on 01 Tl!llol'"~ ...... lnor,'.1!6 Austra,.j\ T"IE-
T les'ISI reDOlleo hf:III!"n nil~e ~(l''' Ol!rlO"'"'l"'C ,I'

A .ccolaanel! ...."h liS lelms 01 reg,sUal·O" :"5
GOC:ul'l'Ien. snail f101 be t.P'OCluced e_cepl .... 11,;11

Job. 9AD3379
O/N, 1471 thai-)i I

ppm
2

XRFl

Nb

ppm
4

XRFl

Zr

220 17 35 38
180 14 24 68
190 15 26 95
195 17 28 5
160 12 44 98
200 15 28 30
130 11 20 64
155 12 25 34
140 13 24 4

L.N.R. L.N.R. L.N.R. L.N.R.
L.N.R. L.N.R. L.N.R. L.N.R.

130 10 25 25
L.N.R. L.N.R. L.N.R. L.N.R.

140 13 20 34
130 11 22 22
140, 11 25 50
140 12 26 22
135 12 24 35
120 9 20 85

88 8 16 105

Sr

ppm
2

XRFl

160
165
230
220
155
145
170
210
230

L.N.R.
L.N.R.

380
L.N.R.

120
330
280
290
230
200
185

Rb

ppm
. '2

XRFl

135
64
64

120
28
62
72
50

105
L.N.R.
L.N.R.

48
L.N.R.

94
76
72
82
74
82
10

As

ANALYTICAL REPORT

ppm
2

XRFl

<2
2
2

<2
3
2

14
3
5

L.N.R.
L.N.R.

3
L.N.R.

2
7
3
3
2

16
20

701286
701287
701288
701289
701290
701291
701292
701283
701294
701295
701296
701297
701299
701299
701402
701403
701404
701405
701406
701407

Sample

Unlts
Detn Llmlt

Scheme

) ~38'!
JJ'~ CLASSIC LABORATORIES LTD

I
I
d
I
j
d
~.

j

JI
~
j
j
~
j
~
j
j
d
•
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~
11'11:;; LlDO''''Of~ 'S .eQ,sl("l4!d e. :"11' ~il"CI'1"1

CLASSIC LABORATORIES LTD A&SOC'"I,on 01 T•••,,,; AuII'Ior'l,e, .:....~...,'" r."

TA
IIt!lIlSt lepOlleo ~.e.n "'.ve Dee" :If'"c,''''e.: :Il

aC:l;o'oance w,!h 'IS Ie'",,, or 'e;.!!or'I::I" tr'l.~

doculftenl '1'1.11 nOl De ,eCIOOl"cec ,"t.:,! ,,, ...."

Job. 9A03379
ANALYTICAL REPORT O/N, 1471

Sample Cu Pb Zn Ag Au

701286 66 20 58 <1 <0.01
701287 68 14 ·32 <1 0.01
701288 11 24 48 1 <0.01
701289 17 12 25 1 <0.01
701290 5 20 20 <1 <0.01
701291 10 15 22 1 <0.01
701292 56 42 280 1 0.01
701293 8 24 98 1 <0.01
701294 18 20 42 1 <0.01
701295 L.N.R. L.N.R. L.N.R. L.N.R. LINIR.
701296 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
701297 54 32 86 1 <0.01
701298 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
701299 6 18 96 1 <0.01
701402 34 34 52 1 0.02
701403 8 26 36 1 <0.01
101404 5 20 50 ' 1 <0.01
701405 17 20 44 <1 <0.01
701406 38 68 330 2 <0.01
701407 66 50 52 1 0.01

Units ppm ppm ppm ppm ppm
Oetn Limit 2 4 2 i 0.01

Scheme AASl AASl AASl AAS2 FAl

Page 2 of 2



63.2 72.0 66.9 64.3 65.0
0.40 0.32 0.35 0.37 0.29

16.5 13.3 14 .0 14.4 12.6
5.35 1.92 5.25 4.88 2.98
0.09 0.04 0.09 0.07 0.10
1.93 0.37 1.19 0.80 0.48
l.55 l.24 2.02 2.96 6.00
3.52 4.68 4.26 3.16 5.45
2.96 3.06 2.64 3.94 1.02
0.09 0.08 0.08 0.07 0.05
3.00 1.14 2.26 3.42 5.30

Totals 98.6 98.1 99.0 98.4 99.3

4113~.H

•
Results in percentages

701288 101289 701290

Report AC 9AD3379

701286 701287

Total FE as Fe203

NATA Certificate

Analysis code ICP5

Si02
Ti02
A1203
Fe203
MIlO
MgO
Cao
Na20
K20
P205
LOl

11--
r
--------··

r. ..-..

~I~ ~~~S/C LABORATORIES LTD
~

••-}
}
}
1
}
1
1
J
1
J
J
J
J'



,I 1 1 'J (' :~
'i .... J~.)

1I'1.' U1Dor.IO'v ., l'O,Slfr@G tI)' ~"'f '.~':' Ii
AUGC,",on 01 TUllng AUlho',I,e • .c....,·,Il. a '- ..
le51i51 repanea nit''''" ha~e tlel:1n ::e,"t'-,t:: •
accorClance w,rn 'IS le'ms 01 'eQ,!.~·al':· •• I
ooc:urn...... snail flOI De U'plOetuCt!C1 .'::o!:' A" ••

Page 12

Results in percentages
...

53.0 60.6 59.3
0.61 0.55 0.53

16.7 14.6 14.2
11.4 6.70 7.05
0.19 0.11 0.14
3.82 1.89 2.30
2.52 4.04 5.10
4.10 3.00 3.36
1.99 3.16 2.12
0.19 0.17 O.li
4.10 4.08 3.94

98.6 98.9 98.2

7.85
0.14
2.70
1.50
2.74
3.04
0.16
3.08

98.9

64.4
0.51

12.8

Report AC 9AD33i9

98.1

701291 701292 701293 701294 701297

69.4
0.31

14.2
4.08
0.05
0.70
0.76
4.92
1.97
0.07
1.59

Totals

Total FE as Fe203

NATA Certificate

Analysis code ICP5

5102
Ti02
Al203
Fe203
MnO
MgO
Cao
Na20
K20
P205
1.01

J. 3cj (

J~ CLASSIC LABORATORIES LTD

J
J ";:
J
J
I
j
J
J
J
J
J
l
J
I
I
J
J
I
•



•..J~3~~SIC lABORAIORIESllD
Tnl:> uocralCly .s reOISle,ed tl) I"t ~ ' ~."
As,SOC"I,on 01 TeSlIn; Aulr-Oll.,es :....~~.;;, -',,;.
leSllSl It'OOIIt>O 1'It".,n have "lOt'" ~t'··:'''''f= .
accordanc,", .... ,,1'1 ,IS lerms 01 le:;SI·"~'::''' •• 50
aOCUIIlenl ,hall nOl be IItPfoc:luCeO e.,e;;:~ ,.-, .~"

• Analysis code 1CP5 Report .·\C 9AD3379 Page 13

•--
J

NATA Certificate Results in percentages

701299 701~02 701403 701404 701405

•-•-•
~

•-•-

Si02 60.3 60.5 61.2 57.1 59.8
Ti02 0.54 0.50 0.54 0.58 0.55
Al203 14.8 13.4 14.8 15.5 13.8
Fe203 9.30 5.35 5.70 7.80 7.05
MIlO 0.15 0.12 0.11 0.14 0.15
~1gO 3.60 1.67 1. 52 2.56 2.58
Cao 1.61 6.30 4.22 4.74 4.62
Na20 1.84 2.82 3.92 3.08 2.801
K20 2.72 2.84 2.30 2.46 2.32
P205 0.16 0.16 0.15 0.17 0.15
LOI 3.88 5.25 3.96 4.86 4.92

Totals 98.9 98.9 98.4 99.0 98.8

• Total FE as Fe203....
•
•
•--:I
•
•
•11..
•
I.
••



~~ 38"
~ CLASSIC LABORATORIES LTD

1M,:> ute'arc'. ,~ 'eQ,SleH.'d b~ ~"~ '•.l'":-;
.l,Ucc...~on 01 Tt~hnQ AUlnOflhE.S .:.....S~·•• ~ ...
~.SIlS' re;.e'leO "toren' have tlli't'n :.,.~.-.: .
ac,:o,oa"lce .... ,!I'l .IS le,ms 01 le;'5".':· .. I
ooc....,e.,1 'r\II~ nol Dll' UIP'OGuceClI",:.I::' " '.

Analysis code ICP5 Report AC 9AD3379 Page H

NATA Certificate Results in percentages
"

701406 70HOi

8102 49.4 64.0
Ti02 0.68 0.56
A1203 16.0 11.7
Fe203 9.55 7.80
MnO 0.21 0.10
MgO 5.20 2.90
CaO 5.55 3.04
Na20 2.52 4.36
K20 2.56 0.57

. P205 0.14 0.13
1..01 6.70 3.96

Totals 98.5 99.1

Total FE aa Fe203
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S"MPLE PREFIX

ANALABS
• Ol'tilion olln'''Clp. 1~lplC:IIon and T.III"OI.Nic.. AulUah, Ply, Lid,

ANALYTICAL DATA
REPORT NUMBER

411398 6') I

CLfENTOROER No PAGE

I t;;~:;.. ~~ .::,'.; (lrj ().~,..:., ..' -I'
, _ , d ,.,. ,_ ,..... •• L. I •• '_'

... ,.. ,~,. I j 4'
J J.' l J./d", t~b I i OF

BE
No.

.s"MPLE
No. Cl.I F'b Zn Ag ALI As 'ls

<(I .:"i <r) • oo~~

'!::" ..'..'.J

• r
J ...'

<5

.' L~. ,

101225

701228

t;(11226

7

5

~.I _I -~-\--j--J----+---+---+--~~~~1217 350 j7=i 4~:;~~i!J 7.0 0 .. 4,67 l,{)(i :>1\)(J P}(I

ri' 2 ;':1;[:2.22 :::',; ;:0' HU ":>.~.~ 0.'1\[1 '0,0('2 ",.',~, .:~;~::~:
7() 122~~ ~~,lj 1~,~; r:';,~l <0 I, ::'·.1 : o. (lO", -,.. •

Ui·l·I'Q •.,

.' " ".,.~. tit, 'f)

'l f;"60./>- 162 'C

'! !-'z.'D-,'c.-!'
q f4-c-,t'r:l

701229 <5 3 1) <0.5 '~O.008 0.029

10 10123(1 10 "to <0.5 <0.008

<O .. ~; 0. (l09t-e:­
.. J ~_.

\0

1.0<5

.701232

_' 1170- o.17 ,~

1 '72./>·*71,. "

1 3 70:t.~~:'-:~3 <5 j_O 45 <(").~3 <O;(;O(".c <1 ~i'¥-D-."""
.

11_4_t7_,e_11_7_':-_'-4__+ __<_;'_;+ __,_(,-+__1_,::'"_',+_'_>_:':_"_::,.:+<_0_,_(_1(_1:,,_,+---II----+---.'-Ifr7s:I-'--.j{,......:..:'.".~

J 15 7(}1~:?35 <~.) ~5 (,(1 <0 .. :::°1 ~U.(!(J[J .'2 ft'if.o-....P

.,a6 17"'''''''', <'5 <::: ,f,(J <(J.~; (1,(10'1 ::0,008 ' $'fI"'.nlic'
~_-+-_-._.,_".,,_c_.--t----j----j----j----j-------i------i---I----j----,--4

' __8
7

701237 <~'; ~_.,.:,•.'.;,. ~'i~j <0. :7.; 0,0"0 .. :'~.-:~fe
1., 7(11~~38 <t; .t;.~:3 ::(I~ ,.~ (). (H)D ; i.•..,.......

9 <~; / '-, Ie'.'.' ...

20 70 1 r2~1-(i

. '

~ (I i\ '-

.~:. 1

.'

22 701 ~~42 . 'If" r - fy'"

23 "l012~~:; ,':'; .,. ',; <<',>,::;':'.'':;;'jl:: ~".l-T1Z.
_I---+:..::..:.::...:.::--+-~-t--_+_--+-~_+_-~+_-_+--+_--+.:..-~

.l_2_4_~7...:(...:ll...:~:::.>-:••-'--t---(-,·'_t---'j_t---.. -·_t--'-L_1_,·_<:'_"_(_i(_::..,C+ + -t- -;t_i l_·_"_'....:1"''f-l·

25 ".'(WiL!::, e, .,' " .. ,.,.... ,·:,ll"~'~'ff'·

-I

•
R••ults In ppm unless ofl'lerwis8 Specitled -. l~
T .. element presenl; but concenlratlon too low 10 me8Bure
X • element coneenlralion is beloW' detecllon limit AUTHORISED y
_. element nol determined OFFICER --1~fF-------



411399ANALABS

ANALYTICAL"DATA

A Dlwillon ollnC:I1clptlnIPtdlon "11111nl &lnaa AUllraJi. ,.~ Lid.

,391

SAMPLE PREFIX REPORT NUMBER
-

REPORT DATE CLIENT ORDER No. PAGE

I !/tJ'71 I •
q9~l . ~":';2. O:j. ot"'t,~:'7 \7/t 14/.h~:'1 " OF -,

,.'

TUBE SAMPLE .
No. No. eu P!:"J Zn Ao ~hl ALIChk As As

1
101246 20 20 1 :l ~_=j <0.5 <0.008 - - <1 ffW-if,·e

.

2 1701247 10 10 120 <O.. ~,j <O.OOB _. _. < ; 1ft"'••.

, ·3 1701248 8 "'\1:- lb(l <0.5 <0.1.)08 - .. <:[ 1DM·frz.~~~.J

4 701.::'49 ~.

~.5 :17~j ((l.~1 <O.OOB - •... 1 '1~t.O-1"11 b-'

I 5 70125G 40 40 t80 <0.5 <0.008 - -- <I .'/P"',/D'.

6 701251 85 20 - {!.,O <0 .. 5 0.455 -- - '>:

7 701252 10 30 14(1 <0.5 <0.008 - - <1 bH·1t>f·
1 8 5 I~·O BO <0.5 0.025 :0.008 <1701253 - "'''-1'1

9 701254 5 15 140 <0 .. 5 0.043 - - <1 1'14"1" c

10 701255 10 20 140 ~:O .. ~; 0.020 - - <1. '''.0....
11 701256 <5 10 1 ""1::' .: 0.5 O. (114 0.015 - <1 fJ'J,I·fl,.DL. ...1

I 12 701257 .:" 15 1 10 <0 .. 5 0.01t:. - .- <1 f/{-#'1/7'1• .1
.'

; 13 701258· 0: 60 3i~O <0.5 0:01 1 .. - 1 "111'I{11-8-,, 14 7012~.i9 5 20 1 1.:".::-
<O~5 0 .. 025 ... .- 0:: \ "!" ·.,u·/_ ...J •• I

15 701260 ~ ,.,c: 1:50 <0.5 0'('4'1 - .. <1 'b.' "111·1l, .1 .I~ ....

16 701261 40 80 2;70 <O~5 0.016 - _. ; fu·l1·f1Z·

, 17 70121.,2 60 160 8~.~O <0.5 0.014 _. .- • 11%0# •.,,,,..,

18 701263 65 70 ::::6 ~3 <0 .. 5 0,011 ... .. -, 'JIH./p-f\~".-, 19 7(1j264 ~; :;5 225 <0.5 0 .. 015 - - <! f$!'oS -fSJ.~

20 /'012/:-5 10 25 13::.i <0.5 0 .. 050 .- - 10 n.f·~f.)

21 70126\~ 5 .10 125 «1.5 0 .. 020 _. .. ., ~'3 .,;,.
22 7012lJ7 5 '20 i O~.~ o. '" O. (It 9 ~ (: .. (H~.I ~:( _. ,.. ~. 17"•...1 ". J

23 7012l!-9 .170 .: ~~, _~ 4 "':.; o. 5 o. o~::) ... - .:
9i'l·~· pI. ,

24 701269 . ::::0 ',:'::"(:. .,."c· o. ~:l 0 .. (Ii ,,:, - ,
1'1l'~' 17.", ..!

25 701'27(l 2(1
r•.,.. ~ .~: ;"! :~ (I • ~~, (i. (i'.1. .::;. .. If{7"'!. '".L· ,\

A.sults In ppm unles! otherwi,e specilied . ...
ILT • element present: bul concentration too lOll¥' 10 melSUf.

X . element eoncenlr8lion is below delBcllon limit AUTHORISED_. elernent nol del~rmlnld OFFICER
I

....---------------------I.
J

,
,
,
,
iI.
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CLASSIC LABORATORIES LTD
411400

Analysis code ICP 5 Report AC 9AD3259 Page III

NATA Certificate
•

Resul ts in percentages

-.
•.• . "701217

..
--

--
--..
..
-
..
..
..

•

•

Si02
Ti02
Al203
Fe203
MIlO
MgO
ca.o
Na20
K20
P205
LOI

Totals

Total FE as Fe203

68.7
0.39

14.7
4.46
0.29
1.09
1.99
0.78
4.42
0.22
3.64

100.7



,

•

64.7 65.9
0.39 0.40

14.9 14.7
3.74 3.36
0.09 0.09
2.18 2.22
3.42 3.62
2.40 2.32
3.06 3.16
0.12 0.11
5.~5 5.15

100.0 101.0

Results in percentages

..

99.8

64.2
0.43

15.3
5.10
0.09
2.10
2.50
4.64
1. 70
0.15
3.64

68.9
0.39

13.9
4.58
0.06
2.14
1.64
4.52
1.37
0.12
2.72

100.3

67.4
0.38

14.6
4.68
0.06
2.44
1.50
2.60
2.82
0.10
3.50

701222 701223 701224 701225 701226

100.1Totals

Total FE as Fe203

NATA· Certificate

Si02
Ti02
Al203
Fe203
MIlO
MgO
cao
Na20
1'".20

.P206
LOI

#~ 393 411401~ Ttva .- , d ' ....... ~~ AucoI.bCln ot relll\g Aulhofib AulIf TM

if-

-- C CLASSIC LABORATORIES LTD .....'A :;~:.=':."..~"";'.:::''' ..~:....,:.
_ ~ tNI/'OI",~uc:eDf I't hA

Analysis code ICP 5 Report AC 9AD3259 Page 11

~
~

if
J
J
:I
J
J
J
J
J
J
J
J
J
_I

•



• r't. "" -;. £'j~LASSIC LABORATORIES LTD
411402

Analysis code ICP 5 Report AC 9AD3259 Pqe 12

•

J

NATA Certificate

•,
Results in percentBces

. "
701227 7~1228 701229 701230 701231

•-•
•...I
•
•--

8i02 66.1 66.1 66.0 67.8 65.3
Ti02 0.40 0.44 0.44 0.42 0.48
Al203 14.3 15.1 14.9 14.7 14.4
Fe203 2.60 4.14 1.95 3.48 5.40
MnO 0.09 0.09 0.08 0.08 0.11
MgO 1.41 1.49 0.92 0.93 1.16
CeO 3.98 3.00 4.72 3.08 3.38
Na20 2.10 2.38 1.08 4.26 3.36
K20 3.46 3.36 4.36 2.06 2.36
P205 0.13 0.16 0.16 0.17 0.20
LOI 5.30 4.52 6.00 3.72 4.40

Totals 99.9 100.8 100.6 100.7 100.5

___ Total FE as Fe203..
--
•

~••
I

•



r.. _~

.j~JA ClASSIC LABORATORIES LTD
411403 ~

'" ~ "',:, •. '~::" •. ~ ·"'lI'lo: .. ·t:'lJ I.. ~' .•.•;~•.. "
I. .... ·.O\,·.1··1Jo"\ C' T~~,.1'I0 Au'"o...."'s "'"',~ ....... "~

TA
~..""~"I lto»!.O ,.... •••n h,.wf. be~n p~··-:,._.: .
..t.t"'lJitr,:~ ......150 'trm50 01 1f!F,lI~I'''' '~r ",!
1'..... " ........ , ... ,: "'C' DP rtnrOClUCta ••t'!':1 r.·.'

Job: 9AD3259
ANAL.YTICAL. REPORT O/N: 1468

Sample Zr Ba Y Nb Cr

.I 701217 135 380 .12 9 98
701222 200 430 28 16 94

~
701223 190 200 28 14 130
701224 200, 250 32 15 90
701225 210 420 38 15 115
701226 200 2050 35 16 88
701227 200 680 30 15 64
701228 210 360 28 15 75
701229 200 340 32 14 40
701230 200 190 32 15 115
701231 185 290 30 14 55
701232 185 260 30 14 80
701233 185 160 28 18 52
701234 190 260 30 15 72
701235 190 270 32 14 105
701236 195 170 30 14 125
701237 210 330 30 17 86
701238 220 250 28 15 84
701239 230 340 34 17 150
701240 210 160 30 17 78
701241 220 270 26 16 180
701242 12 10 16 5 470
701243 210 110 34 15 155
701244 210 195 34 15 145
701245 210 240 32 16 135
701246 210 240 30 15 175
701247 210 270 32 15 125
701248 210 220 30 16 170
701249 210 440 30 14 130
701250 200 460 28 15 105
701251 1.5. 1.5. 1.5. I. s. 1.8.
701252 210 350 30 17 86
701253 200 400 30 14 140
701254 210 300 32 16 76
701255 210 390 32 16 96
701256 200 190 28 15 90
701257 210 350 28 16 86
701258 130 140 26 12 350
701259 190 280 30 14 160
701260 210 280 30 15 105
701261 155 490 22 12 470
701262 . 145 870 20 14 440
701263 145 410 20 13 440
701264 165 35 32 14 480
701265 230 90 32 16 52
701266 210 110 25 17 80
701267 200 230 22 17 64
701268 185 1200 26 15 185
701269 190 ' 180 30 15 70
701270 195 200 30 16 86

Unlts ppm ppm ppm ppm ppm
Detn L.lmit 4 10 4 2 2

Scheme XRF1 XRF1 XRFl XRFl XRF3

Page 1 of 2



'.
70123~ 701233 701234 701235 701236

NATA Certificate.

'In labar.IOfr IS I.glal'fta br l!'le N.loQf\JlIl
Assoe..11l)I'I 01 TU"nO AuI/'lol'll••I. Au.I"... Ttl.
I'SI(" reporte" hefeot'l he.... bolt" C1eflonned '"
8Ccord~' ....Ih tts ttrms 01 reVrSlralo(ll'i Th,S
dOC",,""1 Ih-" not be' rtprOCluCtd ,.ceDI '" ,,,,.

Paae 13

Results in percentages

•

60.5 63.5 65.2
0.65 0.41 0.45

14.7 13.9 15.1
5.80 5.65 5.30
0.13 0.11 0.09
1.92 1.09 0.97
4.32 3.28 2.44
2.74 3.20 6.20
4.92 2.16 0.97
0.58 0.04 0.03
4.80 4.80 3.34

101.0 98.1 100.1

64.4
0.53

14.9 .
3.68
0.09
1.06
3.80
5.75
2.52
0.39
3.82

100.9

Report AC 9AD3259

100.4

66.3
0.48

14.3
5.20
0.09
1.23
2.98
3.44
2.30
0.20

•. , 3.84

Totals

.,

. Analysis code 1CP 5

Si02
Ti02
Al203
Fe203
MnO
MgO
cao
Na20
K20
P205
L01

Total FE as Fe203



701237 701238 701239 701240 701241

Paae 14

Results in percentages

411405

68.4 69.5 66.9
0.30 0.31 0.40

14.4 14.1 15.4
3.02 3.26 4.54
0.08 0.07 0.08
0.88 0.82 1.48
3.38 2.58 2.24 .
2.72 5.45 3.50
2.84 1.10 2.44

<0.01 <0.01 0.03
4.54 3.42 3.78

100.5 100.6 100.8

70.3
0.28

14.0
3.28
0.08
0.69
2.72
3.78
2.04

<0.01
3.76

100.9

Report AC 9AD3259

99.6

64.8
0.41

15.1
4.94
0.09
1.11
2.80
3.36
2.58
0.02
4.40

Totals

NATA certificate

Analysis code 1CP 5

8i02
Ti02
Al203
Fe203
MnO
Mg()
eao
Na20
K20
P205
LOI

..1---------

i £.'; ~iftSSIC lABORATORIES lTD

I
I
I
i
i
"~
~

Total FE as Fe203 •

\t'



Page IS

411406

Report AC 9AD3259

Results in percentages
..

701242 701243 701244 701245 701246

-'-

NATA Certificate-

-Analysis code ICP 5

..... ,.. ... -
,j(jd

~ CLASSIC LABORATORIES LTD

Si02 77.0 66.0 64.6 66.5 64.8, Ti02 0.04 0.43 0.42 0.40 0.41
Al203 3.24 14.2 14.0 13.7 13.8
Fe203 5.05 4.62 4.56 5.10 5.10, MIlO 0.16 0.10 0.11 0.10 0.11
MgO 1.78 1.97 2.02 1.88 1.77
GaO 6.50 3.26 4.06. 3.22 3.54
Na20 0.08 5.20 3.56 3.18 3.80, K20 0.08 0.82 1. 76 1,89 1.61
P205 0.05 0.14 0.13 0.13 0.16
LOI 6.30 4.08 5.30 4.56 4.68, Totals 100.3 100.8 100.5 100.7 99.8

iJ
Total FE as Fe203 -~

10o-,1b



·101247 701248 701249 701250 701251

Th,S UtlOl.IO'tr ,s. utg,ste,ed by- Ihe ~"I'OOSII
AsIOC1811Oft 01 lUllnQ Autl1orllte& Au!W..II.. 11\e
leills, feoortea hel.'n he.... 1Mle1l pe,tOf"'eo '"
.ccOtClanc:e w,lh ila terms 01 ''IQI5I'OII1O" TI"" •
document"'" I'lOl be reD!'ooucea ••C:.I:)I II' lull

Page 16

Results in percentages

Report AC 9AD3259

'.

Analysis code lCP 5

NATA Certificate

........ ~-.. -
.,j;j;j

I~ CLASSIC LABORATORIES LTD•j
j

8i02 65.8 65.3 64.0 65.5 73.9
Ti02 0.40 0.43 0.41 0.43 0.60
Al203 13.6 14.4 . 14.5 13.4 12.2
Fe203 5.15 5.25 5.25 5.05 4.20
HnO 0.11 0.11 0.12 0.12 0.02
MAO 1.97 1.92 1.93 1.95 0.69
CsO 3.56 3.00 3.16 3.14 0.39

'Na20 3.64 5.05 4.00 3.38 0.94
K20 1. 74 1.16 1.99 2.08 4.98
P205 0.19 0.21 0.20 0.23 0.21
LOl 4.68 3.86 4.38 4.22 2.82

Totals 100.8 100.7 99.9 99.5 100.8

Total FE as Fe203



~ 'lull .& CLASSIC LABORATORIES LTD
411408

Anal;ysis code lCP 5 Report AC 9AD3259 Page 11

Si02 64.9 63.5 65.0 63.5 66.6
Ti02 0.41 0.42 0.41 0.42 0.39
Al203 14.3 13.4 14.0 14.9 13.8
Fe203 4.18 1.92 4.48 5.15 4.72
MnO 0.12 0.16 0.13 0.13 0.10
MaO 1.70 1.01 1.86 2.08 1.89
CaD 3.74 6.55 3.54 3.28 2.64
Na20 3.60 2.32 3.44 3.26 3.84
K20 2.36 3.28 2.22 2.56 1.82
P205 0.23 0.27 0.22 0 •.25 0.23
1.01 4.86 7.10 4.84 4.70 3.86

Totals 100.4 99.9 100.1 100.2 99.9

NATA Certificate

-
J

(

(
I

1-
[

I::. Total FE as Fe203

[

1-

-=r

Results in percentages
•. ...

•
101252 701253 701254 701255 ..7~125~

...



, ~ 4th .
~~ CLASSIC LABORATORIES LTD

411409

Si02 66.2 47.4 58.9 63.4 48.5
Ti02 0.39 0.38 0.47 0.42 0.52
Al203 13.8 11.6 13.4 14.4 12.7
Fe203 4.74 8.05 5.70 5.16 9.55
MIlO 0.10 0.11 0.15 0.10 0.34
Mg() 1.91 5.35 3.24 2.78 8.60
CaD 2.64 10.8 5.50 3.04 7.00
Na20 3.80 1.68 1.76 2.64 2.46
K20 1.82 0.78 2.70 2.72 0.84
P205 0.22 0.24 0.31 0.26 0.37
LOI 4.58 11.6 7.20 4.90 9.05

Totals 100.2 98.0 99.3 99.8 99.9

701257 701258 701259 701260 701261

Results in percentages
.,
,
,
I,
.,,
,
,
I,
,,,
I,
,
~..

Analysis code ICP 5

NATA Certificate

Total FE as Fe203

Report AC 9AD3259 Page 18



Page 19

Results in percentages

"'
701262 701263 701264 701265 701266

Total FE as Fe203

NATA Certificate

Si02 53.9 49.0 28.4 48.4 69.3
Ti02 0.47 0.48 0.56 0.48 0.44
Al203 12.6 12.4 14.6 18.2 16.4
Fe203 8.25 9.80 14.6 9.05 8.20
HnO 0.36 0.32 0.43 0.22 0.16
Mg() 8.35 8.90 10.1 4.24 3.16
cao 6.30 7.40 13.4 5.90 2.42
Na20 2.96 2.20 1.74 6.30 5.75
K20 1.43 0.85 0.48 0.86 0.93
P205 0.33 0.32 0.40 0.19 0.18
LOI 6.00 9.25 16.0 7.15 3.84

Totals 100.9 100.9 100.7 101.0 100.8

: ~4~t.sSIC lABORATORIES LTD 41 j 410

Analysis code lCP 5 Report AC 9AD3259,
t
t,
t
j

t
t
t
j

t
~
j
j
j
j
j
I
--



~ ~41jJt & CLASSIC LABORATORIES LTD 41!41:1~
ThoS U.OO'.IO'~ oS 11f~'''le'ed 0., I~ Nahcna"
AsIOCItlIOOtl 01 TeSI'"Q Au'''OO'I,es AuSI'.'" ~r.",
leSIlSt repat1ec ~' ••n h....e Dote" 1'.,10""".0 ,n
Kl;OIOI"ce ",'11'1 ,15 ll!'lms of fetijlS.lrllll,O'l r.,·s
CklCU"'MI snail rool be' 'tlDl'OduCed ._eeCI 01'1 ',,"

701267 701268 701269 701270 701271

Si02 64.5 68.3 62.7 64.8 68.4
Ti02 0.41 0.38 0.38 0.41 0.40
Al203 15.2 14.4 14.0 15.1 14.6
Fe203 7.75 4.54 5.60 5.45 4.42
HnO 0.13 0.08 0.13 0.12 0.29
MgO 2.78 1.38 1.65 1.99 1.15
CaD 0.90 1.26 3.20 2.70 2.02
Na20 4.60 3.50 4.40 3.46 0.74
K20 1.39 3.94 1.78 2.58 4.52
P205 0.17 0.18 0.08 0.22 0.27
LOI 2.78 2.22 4.28 4.04 4.08

Totals 100.6 100.2 98.2 100.9 100.9

Resul ts in percentages .,.

Page IlOReport AC 9AD3259

Total FE as Fe203

Analysis code ICP 5

NATA Certificate



Sample Zr Ba Y Nb Cr

701272 200 360 . 30 16 58 ""'f- q1C,·9
701273 220 500 3Z 15 34 ~f.·f. ff"1-
701274 195 640 30 15 40 'fff·2. - 1t"'/·7,.

701275 210 490 35 16 35 I~" 2. • /e" ... ·()
701276 195 640 3Z 14 38 '"I.' p • /,.,•• ,
701277 190 990 30 15 35 1I>t>'·' - ,,,,,',1
701278 190 440 30 15 48 '<>26· ... - ,n.<;·~

701278 185 290 26 13 68 /Olf.v -,,, ''''0
701280 150 270 16 12 30 ",,,,. f - ,,~.(}

701281 140 900 28 10 38 ,,,.,,.,, -II'7-1
701282 135 530 28 11 30 '#'1"0 _ltI'I,./
701283 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
701284 145 450 24 13 32 ,,,,5-1 - Il'Yh."

701285 150 780 25 13 42 '''1'''- ''''If,''

Units ppm ppm ppm ppm ppm
Oetn Limlt 4 10 4 2 2

Scheme XRFl XRFl XRFl XRFl XRF3

Page 1 of 1

Job: 9A03395
OINt 1472

411412

-_.-.~.._~ ..........__.•.> .-,,--",-"-'

ANALYTICAL REPORT

CLASSIC LABORATORIES LTD

, •. {'. 1 • I



411413
" ~~'~SIC LABORATORIES LTD

Analysis ccxle ICP 5 Report AC 9AD3395
~

Th.!> U~I'O'" 's '''9'51.'ed by the h~I'=.·'"
NA AsSOCIIIIQn c! ~.'h"O AulhOUl'l!a. Au"..... ~~'.T leslta, 'e="O"'!!'C I'le••"" n.awe been petf(lrm.c .,

A .ccOIc.ftC:e .. ,In 'IS le'ms 01 ,e0I5IIII00" '":,0 "

GOCU'fttl'II II\&Il no' be rearodUced ••c.epl oil '._

Page 11

tIi NATA Certificate Results in percentages

III 701272 701273 701274 701275 701276

••
II
II
•
-----.
•
•-

•..
--••

Si02 63.8 62.1 67.0 62.4 64.1
Ti02 0.36 0.41 0.35 0.39 0.37
Al203 14.6 16.3 14.6 15.8 14.6
Fe203 5.60 7.10 4.16 6.30 4.70
HnO 0.12 0.12 0.08 0.12 0.11
MgO 1.82 2.02 1.21 2.18 1.18
CaD 2.72 2.34 2.46 2.36 3.70
Na20 4.12 3.76 3.86 3.12 4.22
K20 1.66 2.44 2.52 2.62 2.30
PlO5 0.11 0.11 0.09 0.10 0.09
LOI 3.96 4.10 3.60 4.46 4.40

Totals 98.9 100.8 99.9 99.8 99.8

Total FE as Fe203



,- . 4',10

iJ~ ClASSIC lABORATORIES lTD 411414

Si02 64.1 64.4 65.0 60.4 69.3

Ti02 0.35 0.34 0.37 0.59 0.58
Al203 14.2 14.7 13.8 15.9 14.8
Fe203 5.26 4.74 5.45 9.70 7.30
MnO 0.12 0.09 0.11 0.18 0.14
MgO 1.06 1.03 2.12 4.36 2.64
CaD 3.64 3.36 3.42 0.79 6.05
Na20 3.98 4.14 2.54 3.66 2.90
K20 3.14 2.28 2.38 1.40 2.52
P205 0.09 0.10 0.14 0.21 0.20
LOl 3.94 4.60 5.00 3.64 4.80

Totals 99.8 99.7 100.3 100.8 100.1

.'•

Page 12

Results in percentages

Report AC 9AD3395

701277 701278 701279 701280 701281
"

Total FE as Fe203

Analysis code 1CP 5

NATA Certificate



58.8 67.1 62.8
0.54 0.60 0.47

14.5 16.0 13.7
6.70 8.25 6.35
0.14 0.16 0.15
2.12 3.46 2.54
5.65 3.58 3.94
3.04 4.16 4.48
2.46 1.69 1.75
0.18 0.18 0.13
6.35 4.96 4.64

Totals 100.6 100.1 100.9

. ,

'! '-' (

CLASSIC LABORATORIES LTD

....

Hils ubOf.IOIy IS leQ,sl.I.~ by Ihe "'011101'101"
Assoe..l00n 01 lell,n; l\u1"ol'lhes. Auslralla 1he
lesiisl .ePOf'eCl !W••,n 1\8.... been perlotrneCl ."
leC=OICIence ...,"" ,ts lei''"''! 01 ,eg'slrahOl'l TI'\.!10
ooc.umenl '''&11 not be 'ep'cduc:ed ,.,eol .... 11,j1l

Page 13

411415

~.,

Results in percentages

Report AC 9AD3395

701282 701284 701285.

Ana.lysis code 1CP 5

Total FE as. Fe203

•

NATA Certificate

5i02
Ti02
Al203
Fe203
MnO
HgO

CaO
Na20
K20
P205
LOI
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CLASSIC COMLABS LTD
An~lyllcal Labonllories (1]\;<-" IN WA.l

JOS South Road, Mile End South, South AIl.~(ralia. 5031
Telephone: (OB) 43 5722 Fax: (OB) 234 0321 Tel,,: LABCOM AAB9323

ThiS laboratory is regi!llered by the National
Associallon 01 Teshng Authorities, Australia Tn'!'
testIs) repolled herein have been perlormE'd If'

accordance With il5 lerms or registration Ttli!
dOl:um9nl shall nol be recroduced except In lull

I
I
I

Mr Peter Ellis
Placer Exploration Limited
P.O. BOX 384
ROSNY PARK
TAS 7018

Job Number: 9AD2870

This report comprises a cover sheet and pages 1 to 3, 11 to 15

This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.
Please address any enquiries to Mr. Trevor Francis.

I
I
I
I
I

Your Reference:
Number of Samples:
Extra Samples

1465
21
o

Date Received:
Date Reported:

02-NOV-1989
10-NOV-1989

I
I
I Dr. John Kikkert

General Manager - Adelaide.

I
I
I

CC Placer Exploration NSW

I
I
I'

Report
N .A.
L.N.R.
1.5.

Analyte Codes:
Not Analysed.
Listed But Not Received.
Insufficent Sample for
Analysis.

Distribution Codes:
CC Carbon Copy
EM Electronic Media
MM Magnetic Media

I
\

Head Office: Penh. Branches in Adelaide. To..... ns\illc. Kalgomlie. Mcckalharra. Temora, PNG. Indonesia.
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I • S~6~~!SriS~~~ABS LTD

ANALYTICAL REPORT

Sample As Rb Sr Zr
7,/

Nb 'X//.~- Y Y Cr

'1111'3 701201 .. <2 <2 135 105t,r" 8 e,~ 16 910 J I

8T!' 3 701202 6 42 115 150(,0/,1 13 0."" 28 52

is-3' O 701203 25 195 115 290r'(.",-:: 22 ,.: 7 38 <2

n'" 701204 2 35 190 210 (:'0 1,'/ 16 co "1 2S 18
Y6z,' 701205 <2 130 90 210(·"·" 16 " s,: 30 <2

"'S·7 701206 <2 185 44 200 o-t'f/LJ 15 t; '. 30 <2

"7'Y 701207 <2 40 180 2200.o d 15 " !J" 32 19

i71''' 701208 <2 76 130 195""" I 15 , .'ill 28 12

r7!'" 701209 2 84 98 200 c·. 5" 15 ft·s· 30 9
F'BS"'/ 701210 <2 98 95 230r:'071f 15 o. ';1/ 28 40
n~'Z 701211 <2 125 40 200r·e " 14 fJ f,', 22 7 ~
qff·Z 701212 <2 30 100 200 (,('t~· 15 "S7. 26 52
~~.O 7012P <2 46 175 200 {'cr,(, 13 I'! {,.? 30 36
'fe' ." 701214 2 72 200 220 (.~:.r, 15 ' \ 30 40
,!C'B'" 701215 5 105 100 190r'~st 15 e '\1, 28 26
1f12 ." 701216 <2 78 145 190 ,.r;' 6 13 f)"J 26 40
Pxl - 701217 4 17 1080 Z80 OrOll 60 'J 7' 16 1051:

111f.·4 701218 4 10 330 145 0 ·,j> 12 o 'i'; 22 360

1'''''' 701219 3 36 85 20QC,)'.l.! 14 07 20 58
If71' 3 701220 3 96 115 185~~·a~3 15 (l h)" 24 42

ffZ·O 701221 <2 64 105 lBOOf}.,,- 14 ,., 28 58

Units ppm ppm ppm ppm ppm ppm ppm
Detn Limit 2 2 2 4 2 4 2

Scheme XRFl XRFI XRFl XRFl XRFI XRFl XRF3

I
I
I
I
I
I
I
I
I

411417
~

This laboratory i9 registered by lhe National
A Associalion 0', resllng ,Aulhorihes. Austr,8h8. Th,e

T test(s) reported herein have been, perlormed 'n
A accordance ..... llh 115 terms 01 reglstrallon, This

documenl shall nol be reeroduced e_cept In lull

Job: 9AD2870
DIN: 1465

I
I
I
I
I
I
I
I

•

/. f /' I,r

I; 'rr~ ~ . ,-

.....,./" !I: \ c,-; ".'-

I

•
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CLASSIC COMLABS LTD 411 41~
This Laboratory is registered by lhe National

AT
AsSQcialion 01 Tesl',ng AUlhorllies. Ausrralia. The
le51ls1 reported herein have been performed in

Analylical Laboratories lIt-;c, IN WA.l A accordanc;e with lis terms or legiSlrillion ThiS
document shall nor be reoroduced ElJcepl in full

Job: 9AD2870
ANALYTICAL REPORT O/N: 1465

Sample Cu Pb Zn Ag

• 701201 56 26 80 <1
701202 15 20 44 <1
701203 17 24 50 <1
701204 10 12 48 <1
701205 9 14 17 <1
701206 7 10 7 <1
701207 12 15 35 <1
701208 13 12 38 <1
701209 12 12 35 <1
701210 11 8 24 <1
701211 11 8 10 <1
701212 11 8 20 <1
701213 18 16 72 <1
701214 14 20 120 <1
701215 42 38 11 <1
701216 10 26 105 <1
701217 64 26 115 1
701218 105 48 170 <1
701219 11 16 66 <1
701220 44 12 19 <1
701221 18 26 65 <1

Units ppm ppm ppm ppm
Detn Limlt 2 4 2 1

Scheme AASl AASl AASl AAS2

Page 2 of 3



Sample Au AJlg Au Opl Au Op2 Au Op3..
0:02 •701201 0,02 <0.01

701202 <0.01 <0.01
701203 0.01 0.01
701204 <0,01 <0.01
701205 <0.01 <0.01
701206 <0,01 <0,01
701207 <0.01 <0.01
701208 <0.01 <0,01
701209 <0.01 <0.01
701210 <0.01 <0,01
701211 <0.01 <0,01
701212 <0.01 <0.01
701213 <0.01 <0.01
701214 0.01 0.01
701215 0,07 0,02
701216 <0.01 <0,01
701217 <0,01 <0.01
701218 <0.01 <0.01
701219 <0.01 <0.01
701220 <0,01 <0,01
701221 <0.01 <0,01

Units ppm ppm ppm ppm
Oetn Llmit 0.01 0,01 0.01 0.01

Scheme FAl FAl FAl FAl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Analylical LaboralOries liNe IN WA,)

ANALYTICAL REPORT

41:1 419

~
TI'1IS Laboralo,y is regislerl"d by Ina NaTional

'A. ASsociation 01 TeSting Authorities..AuSlrali8. TheT IE/SI{B] reporled here,,, l'1a~e beer, IJl'rlorml"d In
A accordance wllh Us terms 01 leQIsl181lol1 ThiS

dOcument shall 1101 be reoroduced E':<cepl In lull

Job: 9A02870
O/N: 1465

Page 3 of 3



Page II

4L!420

68.9 66.9
0.48 0.42

15.1 14.7
4.84 2.36
0.06 0.08
1. 71 1.25
1.00 3.78
5.45 ,.2.40

"i .12
~·i'

3.40
0.15 0.13
2.08 5.00

100.9 100.4

Results in percentages

)/.: /-

100.0

61.7
0.49

17.7
6.10
0.06
2.56
0.96

,.}.22
·1.26
0.14
3.80

)

98.2

66.1
0.37

12.7
·1.32
0.08
1.81
3.04

1\'1.70
1.33
0.09
3.70

99.1

701201 701202 701203 701204 701205

42.1
0.58
9.25
9.75
0.18

12.8
11.0
0.42

"'0.29
0.39

12.3

Totals

Total FE as Fe203

NATA Certificate

Si02
Ti02
Al203
Fe203
MnO
~1gO

CaO
Na20
K20
P205
WI

I-~{,
I~ ~!;.~~~!Srj~9~!:-ABS LTD

Analysis code rcp 5 Report AC 9AD2870

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



411421

Si02 69.5 69.2 67.7 65.5 70.7
Ti02 O. ,15 0.39 0.48 0.40 0.31
A1203 14.5 14.4 13.9 13.7 14.7
Fe203 1.67 3.68 5.85 5.10 3.42
MnO 0.05 0.06 0.09 0.10 0.04
MgO 0.75 1.09 1. 22 1.25 0.99
CaO 3.14 1.90 2.72 3.70 1.06
Na20 ,,0.16 112. 15 ,;,3 . Hi ",3.14 ,,~. 50
K20 Q' • 4.72 1. 32 1.99 2.24 .38
P205 0.16 0.12 0.19 0.12 0.10
LOl 4.66 2.60 3.64 4.82 2.46

Totals 99.8 99.9 100.9 100.4 99.7

701206 701207 ,01208 701209 701210

Results in percentagesI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Anah'sis code lCP 5

NATA Certificate

Total FE as Fe203

Report AC 9AD2870 Page 12



8102 76.5 71.5 67.2 66.4 69.3
Ti02 0.19 0.31 0.36 0.40 0.34
A1203 11.7 13.1 12.9 14.4 12.2
Fe203 2.06 2.70 4.20 5.25 1.32
MIlO 0.04 0.06 0.10 0.11 0.12
MgO 0.62 0.84 1. -18 1.81 0.52
CaO 1. 78 2.52 3.66 2.70 5.75
Na20 01\ 0.86 >.1"5.45 -1.20 ,,~.86 2.16'd "'2.80K20 3.26 ' 0.93 1. 35 1.96
P205 0.04 0.08 0.14 0.16 0.11
LOI 3.22 2.68 4.34 3.90 6.00

Totals 100.3 100.2 99.9 100.9 100.6

701211 701212 701213 701214 701215

Results in percentages

411422

Page 13Report i\C 9.'\D2870Analysis code ICP 5

Total FE as Fe203

'.NATA Certificate

l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



411423

Page 14

65.9 74.9
0.37 0.35

14 .2 11.9
6.25 2.14
0.12 0.04
2.26 0.40
1 .97 1. 22
4.88 2.7c1

~.p '.~ ...
0.98 4.64
0.07 0.09
3.30 1. 75

100.3 100.2

Results in percentages

/
.Y

701218 701219 701220

5'1.5
0.45

12.2
7.05
0.39
7.15
R.05

, :.l. 'i U
- 0.81

0.25
6.00

10U.5

/ i~•.

101.0

45.1
2.34

14.3
12.8
0.17
8.35
7.RO
5.50

n"2.02
0.97
1.61

Report AC 9lill2870

701216 701217

100.8

69.1
0.34

12.2
4.62
0.12
1.69
3.48

',71 2 . 62
2.02
0.12
4.46

Totals

Total FE as Fe203

NATA Certificate

Analrs is code ICP 5

Si02
Ti02
Al203
Fe203
MnO
Mc,dQ
CaO
Na20
K20
P205
LOI

t 41 ')
I, • ~~~~~!Sri~9~~ABS LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



411424

NATA Certificate

Total FE as Fe203'

Analysis code 1CP 5

701221

Results in percentages

Report AC 9AD2870 Page 15

67.8
0.33

13.4
4.26
0.11
1. 42
3.34

c-" 3.92
·1.61
0.07
4.00

100.3Totals

Si02
Ti02
Al203
Fe203
MnO
Mg()

CaO
Na20
K20
P205
L01

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



This report comprises a cover sheet and pages ~ to 2. 1~ to 14

27-NOY-1989
08-JAN-1990

Th,S L~bor'l1or.,. 'S ff'q.sh·'''ll b :""" '.~', ~'l,"

ASSOC'llIlCf1 Of Tesllng AUTtlOr,I."S ;'c.~"" ~ rr.,;
leslisl 'eooned np'I;',n h,h'!:, bf'l'n : ... :';:--"-; .
accordance W,H1 ,Is rl'r!TI~, 01 , ..",-",1" 1',­
aocum""l Shilll 1101 be ,eo'QUuced ,..~p~' - ',,'

Date Received:
Date Reported:

Distribution Codes:
CC Carbon Copy
EM Electronic Media
MM Magnetic Media

411425

147~

20
o

9AD3379

Limited

Signature:

Analyte Codes:
Not Analysed.
Listed But Not Received.
Insufficent Sample for
Analysis.

Report
N.A.
L.N.R.
1.S.

Your Reference:
Number of Samples:-
Extra Samples :

Dr. John Kikkert
General Manager - Adelaide.

for

This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.
Please address any enquiries to Mr. Trevor Francis.

Mr Peter Ellis
Placer Exploration
P.O. BOX 384
ROSNY PARK
TAS 70~8

Job Number:

•1...·. ~ J ~LASSIC LABORATORIES LTD
. ~ Osman Place. Thebarlon, Sou'" Ausl'""a 5031

Telephone: (08) 43 5722 Facsimile (08) 234 03251

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•
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~
Tnl:; LiJOc..alor"; ,$ reQ,o;le'*ld by II," ~Ja!'r;':~,

CLASSIC LABORATORIES LTD
AS1iOC';lI,nn 01 T"SIlO1Q Autho'II1l'S A"~I"",,l \""

TA
r~~llsl retlO"ed ""'''''11 n;1"," tI.'!.'" r'l',II~"r"\'a ""
aeco'dance Wl'h .1S le.mo; 01 r.. o,·,lrill,(j" 1".<;
document shall 1"101 be ,ep,oduced- {'>ceOI ." IL'"

Job: 9AD3379
ANALYTICAL REPORT O/N: 1471

Sample As Rb Sr Zr Nb Y Cr .D <&0- J-\.,.. s
701286 <2 135 160 220 17 35 38 {~~. 'i
701287 2 64 165 180 14 24 68 'Iff'"
701288 2 64 230 190 15 26 95 l~'" .f.
701289 <2 120 220 195 17 28 5 le'7·Il
701290 3 28 155 160 12 44 98 'olf"

701291 2 62 145 200 15 28 30 ,en·l.
701292 14 72 170 130 11 20 64 'CIfC."
701293 3 50 210 155 12 25 34 'OSl"
701294 5 105 230 140 13 24 4 ,Pn.'
701295 L.N.R. L.N.R. L.N .R. L.N.R. L.N.R. L.N.R. L.N.R.
701296 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
701297 3 48 380 130 10 25 25 '"~'3
701298 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L. N.R. L.N.R.
701299 2 94 120 140 13 20 34 le'~"
701402 7 76 330 130 11 22 22 '07" ·9
701403 3 72 280 140 11 25 50 10]/1. -t
701404 3 82 290 140 12 26 22 '0'1"·0
701405 2 74 230 135 12 24 35 ,,,,,.,
701406 16 82 200 120 9 20 85 10'11.· ..
701407 20 10 185 88 8 16 105 1/1'7·0

Units ppm ppm ppm ppm ppm ppm ppm
Detn Limit 2 2 2 4 2 4 2

Scheme XRFl XRFt XRFl XRFt XRFl XRFt XRF3

Page 1 of 2



ANALYTICAL REPORT

Page 2 of 2

ppm
0.01

FA1

ppm
1

AAS2

ppm
2

AAS1

4 11 4 2 7~ T"',~ l.<lbo,alo'y 'S 'egL5Ie,e<j til :rl~ ~j<t;'I)I\,il
A ASSOCIation or Test,ng AU!1'10"I.es ""-'~:·<!Io;; Tnp

T l~sllSJ rePOllec 1'1':"£0'1" h;!hE' Dee" ~€"'ur""'~d :I'

A accoroance ..... ith ,IS le'm,; 01 'e;,SIr~I'u" r ..,s
documE'rll shall 1"01 tie reoroo,;cea e.c,,:>1 ,r> 'U'l

Job: 9AD3379
O/N: 1471

Zn Ag Au

58 <1 <0.01
32 <1 0.01
48 1 <0.01
25 1 <0.01
20 <1 <0.01
22 1 <0.01

280 1 0.01
98 1 <0.01
42 1 <0.01

L.N.R. L.N.R. L.N.R.
L.N.R. L.N.R. L.N.R.

86 1 <0.01
L.N.R. L.N.R. L.N.R.

96 1 <0.01
52 1 0.02
36 1 <0.01
50 1 <0.01
44 <1 <0.01

330 2 <0.01
52 1 0.01

Pb

ppm
4

AASI

Cu

ppm
2

AASI

66 20
68 14
11 24
17 12

5 20
10 15
56 42

8 24
18 20

L.N.R. L.N.R.
L.N.R. L.N.R.

54 32
L.N.R. L.N.R.

6 18
34 34

8 26
5 20

17 20
38 68
66 50

701286
701287
701288
701289
701290
701291
701292
701293
701294
701295
701296
701297
701298
701299
701402
701403
701404
701405
701406
701407

Sample

Units
Detn Lim1 t

Scheme

:A 4~~,C LABORATORIES LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Page I1

Results in percentages

•

411428

66.9 64.3 65.0
0.35 0.37 0.29

14 .0 14.4 12.6
5.25 4.88 2.98
0.09 0.07 0.10
1.19 f).80 0.48
2.02 2.96 6.00
4.26 3.16 5.45
2.6·1 3.94 1.02
0.08 0.07 0.05
2.26 3.42 5.30

99.0 98.1\ 99.3

70J288 701289 701290

9.\D3379

'101287

72.0
0.32

13.3
1. 92
0.04
0.37
1. 24
·1.68
3.06
0.08
1.14

98.1

701286

63.2
0.40

16.5
5.35
0.09
1.93
1. 55
3.52
2.96
0.09
3.00

98.6Totals

NATA Certificate

Total FE as Fe203

Si02
Ti02
A1203
Fe203
MnO
M.,"0
Cao
Na20
K20
P205
LOI

I 42'J

I ~ ClASSIC lABORATORIES LTD

Analysis code rCP5 Report AC

I
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Page 12

70129,701294

Results in percentages

411429

53.0 60.6 59.3
0.G1 0.55 0.53

16., 14.6 14.2
11.4 6.70 7.05
0.19 0.11 0.14
3.82 1.89 2.30
2.52 4.04 5.10
4.10 3.00 3.36
1. 99 3.16 2.12
0.19 0.17 0.17
4.10 4.08 3.94

98.6 98.9 98.2

,01293

98.9

701292

64.4
0.51

12.8
7.85
0.14
2.,0
1. 50
2.74
3.04
0.16
3.08

Report AC 9AD3379

98.1

701291

69.4
0.3'1

14.2
4.08
0.05
0.70
0.76
4.92
1.97
0.07
1. 59

Totals

Total FE as Fe203

NATA Certificate

Analysis code ICP5

Si02
Ti02
Al203
Fe203
MnO
Mg()

CaO
Na20
K20
P205
LOI

I
I.~26AsSIC LABORATORIES LTD

I
I .,;"
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•
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AS~OCI31,on 0' TeSl"'9 AuI1'10lllol'$ .",0,:""";, -. ~

lesus) reoorlea tle'e,n ha~e been ;:("':,r'~: .
accordanCe ",,111'1 ,1<; terms 01 rf'C'~I·~· L." --"

document snail nOI be 'IiDfoCluceO '!'C~:: ,n . _,J

Page 13

701405701404

Results in percentages

411430

....

61.2 57.1 59.8
0.5~ 0.58 0.55

14.8 15.5 13.8
5.70 7.80 7.05
0.11 0.14 0.15
1. 52 2.56 2.58
4.22 4.74 4.62
3.92 3.08 2.84
2.30 2.46 2.32
0.15 0.17 0.15
3.96 4.86 4.92

98.4 99.0 98.8

70]<M)3

60.5
0.50

13.4
5.35
0.12
1.67
6.30
2.82
2.84
0.16
5.25

98.9

Report AC 9AD3379

701299 701102

98.9

60.3
0.54

14.8
9.30
0.15
3.60
1. 61
1. 84
2.72
0.16
3.88

Totals

Analysis code ICP5

NATA Certificate

Total FE as Fe203

8i02
Ti02
Al203
Fe203
MnO
MgO
CaO
Na20
K20
P205
LOI

: ~4;~IC lABORATORIES LTD

I
I··
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



11

• ~J

1_~ CLASSIC LABORATORIES LTD 411431

I
1
I
I
I
I
I
1
I
I
1
I
I
I
1
I
I
I

•

Analysis code ICP5 ReIX)rt AC 9,\D3379 Page 14

NATA Certificate Results in percentages

701406 70H07

Si02 49.4 6'1.0
Ti02 0.68 0.56
Al203 16.0 11. 7
Fe203 9.55 7.80
MnO 0.21 0.10
MgO 5.20 2.90
CaO 5.55 3.04
Na20 2.52 4.36
K20 2.56 0.57
P205 0.14 0.13
LOI 6.70 3.96

Totals 98.5 99.1

Total FE as Fe203

'.
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TelexAA92560

RESULTS REQUIRED

JlE1EIII: 10
ANALYSIS
S<C11OH

ANALYSIS

'1.'\'.3')':I. ",Lt ,..

DATE RECEIVED

TOTAL No. OF SAMPLES

ORDER No. PROJECT

lL.l_4,..'._-,,_', ....Jt_'L_'_J..:Q~.c_',..b_,,_,_:__~ _

I. 03/.11 /V:;>

~. OTHER
S1M'; SEE
. }.,:.' -: llMARKS

PUl·
VU~E

ANALABS

'auSH ;$I'UT
Y!l/

A dlvilion of MacDonald Hamiltan &Co. Ply. ltd.

, 52 Murray Raad. Welshpaal, W.A. 6106

ANALYTlCAtx:R~~8~¥0No. r-,'-,-,·:;-,.. -~.-?-.,-::::-.!.-(-,,,,-/..,-;:.-,--'
",THIS UPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
r,':·· ,. ".', ,.

..::.

Phane (09) 458 7999
, ,.:;",;.:-',:" , ..... .~.,... '

-:··,...:,\i,~· ,C/,,-.',,,,,.
. "'~'::"·'~ii. q:o:" Il

,'....... ,',',

P.D~ Elli~-;

P 1 i.? r: 21'- t:>: p 1 f::<l'" r:d~ ]. LWI L. t ci ,.

Dr· i 'yf::-

I , "?;-t"o,J",:t.Th,\l 1 r.:\~;:.malll.-1 70tLl
-eX<'''''' "{,l'S~'

-, "'No:OFPAGESh. '-,,''''DATE /' ...··'·:·:No,':: .-
- OF RESULTS REPORTED"~ ,.. - OF COPIES

I

I
I

I
I

I
I

7011,17 ,1111l

7012,17,2211l

M2,17,2211l

7012,17,22171

UC Pr po 006 010,01 .: ,017, ( 15,{iJ6

DC Pr p: ~(I~ 010,01 I I (! j 2,{ :3,01,

". ?r p: (lOb 010,01 1(112,('13 1016U"

DC Pr p: (,(" 010,01 : ,012,( !3,O16

A,1l1 i

Au,AuChk/309

A,ilOl

I

AAS
XRF
SPEC
COL
CHR
TIN
CHEM
Mist
flUOR
rcp

ANALYSIS- METHOD

REMARKS

atomic absorbtlon
, x·roy f1uorescente

spectrophotometry
tolorimetry .

, "chromatography
titration
other chemicals means·
miscellaneous

. fluorescence·
Indudlvely coupled plasma

cold acid .... . .. ' ' CA
- ~peclflc sulphide ':.';,::/,\',: ss
Qther mixed C1c1ds~:-_~,J;;}..,i.~J·Mo c, -_

alkaline attac~",,';:-:"' '~:"':,AA
- \tQlotlllzation ~'l/~:t-;{:':f,?~·:VO

ignitiQn. 'oj\~"'., IG
pressed powder (~R;F)'-.'::::'- pp
glass 'uslon (XRF) 'i,,.5;ic':{'-'~:' GF :

:{.J' f~' '~'. ,;.~·i-r',~;'· ;t:~~';'.;;:i~~S~~~,~~;,'i,,;~ 4;~~ .~. '.

Al
A2

, A3
A4
AS
A6

'-A7 '
A8

ANALYSIS- PREPARATION'

L.t.d.

'lOlB

ESULTS-.
. . ~",!/,'f:.;,·'-'.,l<.w..,,'~','·r

\·Ir:.'''.'/''~ ~f' i,,'"

;';~:~~~~ft ..'L "-,..,.._.,-_.,-.,,---,,.-,.. J.

'I



ANALABS
" Clyillon or Incheipi In,p,cllon Ind T••lln" Servlc.. AU'Ir,II, PI~ lid.

411433

ANALYTICAL DATA

: '11N- S1f. Z

Uf'Z' 'ffJ ,

i't,., -'1'"

'.. ".z- 1fl-

gk'~-"7J

... 'f67-1-'7tJ•

~70' O~'7 ."
, ''l2.f)·'17'- fJ

.,.' . ~i'¥-f). 171
,

- .
" ~~,.".

" 17;:7·0-·...~

'TJ·l·r~ •.,

:'t m·l(.- ,t, 'f)

" 1>6c.tJ- 1&2 0

'" 1 "t·o-,t"""
<1 '6"", -.& .J

.1·1(1 PJ(I,(,no

(.:;u

," {.J .. :"; :". r.i .. f)(!U

" .} • ',"'j ", •.), ii(::·:..1

-"". \

.."lc­
~, •.. J

':.~..::.
•,..<• .1

;.1 ";

(,' -. !

Zn

:I (1

jO

. {"

.'

., !,:"

.~ ,...'

PI,

~:.­.'

:::..

1:::.i

Cu
TUBE SAMPLE

No. No.

1 7(H:? J7

2 701
.""}..., ....,
.'_ ..:,. ..:~

3 70 1 ~;::~;:~:::.

4 70.1 ·..:~?4

5 7(\122~j

6 7012:2(.')

7 70.1.227

8 701228

9 701229

10 )'01230

11 7().12~q
•

12 70 12:~~.'2

13 70.1 :;~:-:::3

14 ~10 123~;

15 70123~:i

16 7012::::6

17 17,. , r'-7OJ ....:,)

18 7(11 ?:58

19 lOl :,~".:!: ("r"

20 701'24Cl

21 "lO i ~';::'~t .1

22 '/O:l?42

23 70 1 ~,,::.q:;

24 70 121:~ii·

25 7 (I .\ ,'2 L.I.::.

Results in ppm unless olherwise-specUied
T, = element present: but'concentratlon loa low 10 measure
X',· element concentration is below detection limit
_. element not determined

•
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41143JANALABS

ANALYTICAL DATA

A OII/I,lon 01 I"chelpl InlptelJon and Tetllng Sarvlce, Au,tralla Pty. Lid.

. JI ' .......''''q'.' ('.
II
,1l-__-r,-,-,-,-S_A_M_P_l-'E:...P,..R_EF,I-X,-,-.---.-...;Il-,-;I(..:',:C~:..'~i,; ._R_.:..~_~2_0._RT_O_:1_U._Mr'",_:_~(_:\_~:~_7_+_1:..R-~~-:_O:..!R:...~_:,::"~'_:'_LI:".1_I:~.:.~::,:~;:..:_N_T_O_R_D_E_R_NTO_' _LI:..-~;_:_G_E:"-_---l

TUBE . SAMPLE ..'I No. No." Cli' Pt<. Zn A9 All 1',1IChk As As

• --1-+7-(l-1-=-'~-;:-1--+=;":'-~f-k-·,-+":"":''"':.-?-1-(>-+--'--''(-'"-:.-"••-,+--"''-:,-,.-,.-... +'-0":.'-[-;:;:-.~-.,-+":'c:":,.;..~"',,'-'..'"'U-+...;..;"',-,,-U-C-,+=>-1-<:.-",-"+----j

4

3

9

8

'1_2 --j--J-+---t----t----t---t--+----+-+----4

I
I--+-----I----I---I---+---I---+---!----I---I----I

1-:-+------+----+---+----1----+---11---1---+----+----1

,1-7--+----+--l--1---t---t---t--lf-----+---l----j

il
1---+-----1----1----l----l---f---f---I-----jI----1------l

II 10

\)1-1_1---f + __-I-__---1 +-__+-__+ __-+-__---1'-__-I-_-i
12

13

j.too0.0080.5~

•. J
1:.7."~'

, ..,lD[~TECTIDN

17

23

,
!.1-1_4-t -t-__-t__-t t-__+-__-I-__-+__-I1-__-+-_-----l

itll__-15-+_----+---+---I__---+---+---+_---+---_+---+----1

ie" 16
i\).. I-__+ -1-_---I-----+----+----I-----1----+-----1------l- -I,.
L
k 18

~.:.•i.~' 19

~,I__-_+----_II__--_+---+---+_--_+---_+---+_---I__--__J.--__1
t,/, '20
flf-

2
-
1
-t1-----t----+----t----f----t----+---tI---+----+----+

flf--22_f-- I-_-1__-t-__-+__-t-__+-__f--_-+__-+_-----J
t..

~lf_-2-4-+-_-I.-I~-,J-I-·r-·r--::o+--:.~'-'.. r-.,-rT!-If_...;.-)_;l_''i_;+--r.:'-',!:_.'-I__,-)r-'-fl-;+--r:._'--'rr_,-+_....:.~_·..:<_.. '_T.-I__"_"_._i-;'_+---.--t----~
1 l·'~101 t01



"'- ~ A Member of the Inchcape Group -'

7320
929
1'11\5

F' 0 13m,
BUrnie

•PcrthJicad Offite:
52 Murray Road, Welshpool, Wcsu:rn Australia 6106.
Tel, (09) 458 7999. Telex: ~9Z560. Fax, (09) 458 Z9ZZ.

P.O. Box 210 Bendey, W.A. 6102.

-411436

.'

A divilkln Gllnc:hc.pe hupKlion Ind
r..... .s.mc..A_lll. Pt,. Lad.

.'

P DEllis
Plater Exploration Ltd
479 Oc~ana Drive
Hm.rah
Tasmfilli?1 -lOla

Sample Ti Y Nb 1313

701222 1 ~J~::iO ~S2 14 47(1
701223 1£:350 -:-'7 J.1 230~~ ..).

701224 21 ~:;O :56 10 290
701225 1850 4:::: .\ ;! 500

l70122b" 180(1 :em 12 2200
701227 1950 ",:rl;:;" 12 820•..)._1

701228 20~30
~;r-;~ L'. 3BO~.".:o

701229 2000 """<.':'" 10 390"w' •. J
701230 2000 ·'.... r.· 17 :l10"-) ._,
7012::::1. 2:::;00 ~$;3 12 330
70123~Z 2300 :':;6 1". 280. . ~-'

"701233 2500 ~~)6 .t 1 l.t,O
701.234 2150 ,,6 1., 2170..
70 1~~35 2100 .,.~ 10 3(J()~_, ,.J

701236 .2250 ":0 ~ ~ 12 100__' .. J

701237 2050 :37 1.4 ~~70

701238 1. ::{~)O -;-Ole:: ],3 :::'00••) ....1

·,01239 1400 ~::'b 1 J 3[10
701.240 1~3~jO

•."I"? .t ',' 170......_~ ".)

701241 1900 -=- ,., 13 300...) "'~

701242 210 21 <:-:s -< 10
701243 .2J:.50 4t 1l. 110
701244 2050 4-' 1 -,.

:~10~, -.)

701245 2100 7' 1.1 2(-30._"....:1

701246 2050 :·:;Jl 1.0 2~)O

7,01247 2000 "~"·7 1 1. 320'.~ )

701248 2000 ~"57 j -,' 2.~jO
" '-"

'"

'(

i
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I
,I
:1
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:1
il
il
i
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- .. -" ...;...:.- ..•_-,._~ _;.:.-

T i " t·IL, n,:\

:,:(100 :.>1 1 {: i;=" ! '. ,•_.1

1. 1'1 51) ~::: '":i ; , .:"
" '. I

';'::,j;) '7 ! II -, I I, -
.i. '}(I 0 '::.:J ; '''; I I,

.,
'':-;~~jO .. t '-'I '"j , I;

:~: ("J ~~-;(l ~::·4 q 'f '\ , I

1 F!:~.i(i .~; 'J ; " , -:::i )

, 7()O "::; ,", < "~ ." .) ,'.,.,. "

..~" =~OO
"";'" ,.~ .l iJ 1. ',~ u._~ ,_J

2 25(1
., '''.' I 1 ::10) I )"_.'

i I;l~::,O ::: 2 1. ") ,',
'H', ~,~

260(; '"' . U 4" (\{.U

:2'200. ·z I 1. () b:'::;::"i
2"1- ~:i(; ?,~j i " .. ,)':)

; ,
.,':"

:~F;O (I 4 I:.I < , < '[ " ,
", j ( J(i 4':) j

,.,
()

.,.
~:. •.. 1

1 If::,"jO ~~9 1. 1;" "J~_'~.'
1'-} () (I j 1. J: ,', :'\ ( .1

j 7~j(l ~:.\ I 1. ~7" 1 r)L" ), -' ,.,'

1 DOO ::;:'~1 J :s .,
:l- I 1./.

1. c-JOO ::~~t .l "::; ?:.~,(,

~j(J '::1 :::: I (I

P P Ilt P P m P ~-.l 1ft P P nt

4(1 .1 'I 0 J c,1. ~1 0 J.

Det~'c:: t.ol un

Unit~

YOUC""''"!iI
F'f..~t.E~\" O:<~'v'KJnc~.,.i·

Marlager - At4Al_ABS

7(11.269
701.2"1'0

70i.26<)
7012/,Jj
7(11. 26~~::

70 126·.~~

70 .t·2L~4

/0 12::i:~,

70 12~)6

7(r1266
701:~6!'

101 ~d,n

7(11. 2~~··7

1_... '........'·_..;0...-,··· ".",... '.'_.".

I
I
I·
I
I
I
I
I
I
I
I
,I

II
I
I
I
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I
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This report comprises a cover sheet and pages 11 to Ill, 1 to 2

This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.
Please address any enquiries to Mr. Trevor Francis.

23-tlOV-1989
15-0£(;--1989

411438
11'., V~~-~~0py 'S 1!!~ls[""e'l L'f !I", "" ,,".~

A"O(,,,,0("1 of lesllng A.u!l'olfl'es A",,~.I'i'_.~ ""-'
I"SlIS) ',,:'o("!<;>o 11m..,,, h;,~.. I""' .. " fl",I~!·-<-;

~((O'C.l"'::'" ..."lIl ,ts r"'''T1~. 0' 'f,(w,I':\',',
OOCu(Tll"'N SJ'\<III nol oe rf'p'n(!u':f'd ">::"l-' ., ",d

Date Received:
Date Reported:

Distribution Codes:
CC Carbon copy
EM Electronic Media
MM Magnetic Media

1468
51
o

9AD3259

Limited

Analyte Codes:
- Not Analysed.
- Listed But Not Received.
- Insufficent Sample for

Analysis.

CLASSIC LABORATORIES LTD
Osman Place. Thebarlon. Soulh Austr<11ia 5031

Telephone: (08) 435722 Facsimile: (08) 234 03251

Report
N.A.
L.N.R.
1.S.

Approved Signature:

£0< !J[UIfl<
Dr. John Kikkert
General Manager - Adelaide.

Your Reference:
Number of Samples:
Extra Samples

Job Number:

Mr Peter Ell is
Placer Exploration
P.O. BOX 384
ROSNY PARK
TAS 7018

:~
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411439

Results in percentages

64.2 64.7 65.9
O. ·13 0.39 0.40

15.3 14.9 14.7
5.10 3.71 3.36
0.09 0.09 0.09
2.10 2.18 2.22
2.50 3.42 3.62
1.64 2.40 2.32
1.,0 3.06 3.16
0.15 0.12 0.11
3.64 5.05 5.15

99.8 100.0 101.0

701224 701225 701226

68.9
0.39

13.9
4.58
0.06
2.14
1.64
4.52
1. 37
0.12
2.72

100.3

67.4
0.38

14.6
4.68
0.06
2.44
1.50
2.60
2.82
0.10
3.50

701222 701223

100.1Totals

Total FE as Fe203

NATA Certificate

Si02
Ti02
Al203
Fe203
MnO
MgO

Cao
Na20
H20
P205
LOI

I~. 43.1
I ~ CLASSIC LABORATORIES LTD

Analysis code ICP 5 Report AC

I
I
I
I
I
I
I
I
I
I
'1
I
'I
I
.1
I
I
I
•



66.1 66.1 6(;.0 67.8 65.3
0.40 0.44 0.44 0.42 0.48

14.3 15.1 14 .9 11.7 14.4
2.60 4.14 1.95 3.48 5.40
0.09 0.09 0.08 0.08 0.11
1. 41 1.49 0.92 0.93 1. 16
3.98 3.00 4.72 3.08 3.38
2.10 2.38 1.08 4.26 3.36
3.46 3.36 4.36 2.06 2.36
0.13 0.16 0.16 0.17 0.20
5.30 4.52 6.00 3.72 4.40

Totals 99.9 100.8 100.6 100.7 100.5

.. ,..,. -'

q,j~

CLASSIC LABORATORIES LTD

Results in percentages

Page 12

111'40

~
Th,s LlbOr"'f),~,s-.4-PG~{e,~ by ttLI:' rl"''''''''1

N A..<:SOCIAllon 01 T"o:;l'nq A"rho"1'1'5. 1\l1~,!·-,II.'l fl,.!
AT ,,,.,t/SI Il',>o"",J h/:''''''' h.}." !""'" p."Ii H m",l '"

A at.:co,d""Ce Wllh ,1'3 l""n .. 01 !(',V,Ir"''''''. fi'l'·,
document shall nol be r"Olotluce(1 ~n,~p! '" !ull

'.'
701230 701f!31701228 701229

Repo~t AC 9AU3259

701227

Total FE as Fe203

NATA Ce~tificate

Si02
Ti02
Al203
Fe203
MnO
MgO

CaO
Na20
K20
P205
WI

:£
Analysis code ICP 5

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



Page 13

701235 701236

Resul ts in percentages

•
7012:14

60.f> 63.5 65.2
0.55 0.41 0.45

14.7 13.9 15.1
5.80 5.65 5.30
0.13 0.11 0.09
1.92 1.09 0.97
4.32 3.28 2.44
2.71 3.20 6.20
4.9? 2 .16 0.97
0.58 0.04 0.03
4.80 4.80 3.34

101.0 98.1 100.1

64.4
0.53

14.9
3.68
0.09
1.06
3.80
5.75
2.52
0.39
3.82

100.9

Report AC 9AD3259

70123~ 701233

66.3
0.48

14.3
5.20
0.09
1. 23
2.98
3.41
2.30
0.20
3.84

100.4Totals

Total FE as Fe203

NATA Certificate.

Analysis code 1CP 5

Si02
Ti02
Al203
Fe203
MnO
MgO
Cao
Na20
K20
P205
L01

: A '!:Ms'C lABORATORIES LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



64.8 70.3 68. ,'I 69.5 66.9
0.41 0.28 0.311 0.31 0.40

15.1 14.0 14. -1 14.1 15.4
4.94 3.28 3.02 3.26 4.54
0.09 0.08 0.08 0.07 0.08
1.11 0.69 0.88 0.82 1.48
2.80 2.72 3.38 2.58 2.24
3.36 3.78 2.72 5.15 3.50
2.58 2.04 2.84 1.10 2.44
0.02 <0.01 <0.01 <0.01 0.03
4.40 3.76 4.51 3.42 3.78

Totals 99.6 100.9 100.5 100.6 100.8

Analysis code ICI' 5 Page 14

Results in percentages

701238 701239 701240 701241

Report AC 9AD3259

701237

CLASSIC LABORATORIES LTD

Total FE as Fe203 '

NATA Certificate

Si02
Ti02
Al203
Fe203
MoO
MgO
CaO
Na20
K20
P205
LOI

:~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Page 15

701245 701246

Results in percentages

701244

61.6 66.5 64.8
U.12 0.40 0.41

14.U 13.7 13.8
4.56 5. ]0 5.10
(). 11 0.10 0.11
2.U2 1.88 1.77
4.0G 3.22 3.54
3.56 3.18 3.80
1. 76 1.89 1.61
U.13 0.13 0.16
5.2ti 4.56 4.68

]00.5 100.7 99.8

66.0
0.43

14.2
4.62
0.10
1.9'1
3.26
5.20
0.82
0.14
4.08

100.8

Report AC 9AD:J259

•

77 .0
0.04
3.24
5.05
0.16
1. 78
6.50
0.08
0.08
0.05
6.30

701242 701243

100.3Totals

NATA Certificate

Analysis code ICP 5

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MoO
MgQ

CaO
Na20
K20
P205
LOI

r 4~~

I A ClASSIC lABORATORIES LTD

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

•



Analysis code ICP 5

65.8 65.3 64.0 65.5 73.9
0.40 0.43 0.41 0.43 0.50

13.6 14.4 14 .5 13.4 12.2
5.15 5.25 5.25 5.05 4.20
0.11 0.11 0.12 0.12 0.02
1.97 1.92 1.93 1.95 0.69
3.56 3.00 3.16 3.14 0.39
3.64 5.05 4.00 3.38 0.94
1. 74 1.16 1.99 2.08 4.98
0.19 0.21 0.20 0.23 0.21
4.68 3.86 4.38 4.22 2.82

Totals 100.8 100.7 99.9 99.5 100.8

NATA Certificate

411444
t .... s Ubot"'OIy " 'eg'S!II!,eo b~ Itlt' NlIhonal
AsSOClalo(ln 0' le'hno AultlOl'hes, Au$lrllhll TI'l....
leSllsl 'IItlOrUtd ~r1!'ln have been pe.lo,mea ,n
BeCOIallnee wllh lis 'e.l'1ls ot ,egI51.al,on Ttl,!>
cocumenT snail not De leo,oc\Jcea e_ceo' ,1'1 lull

Page 16

Results in percentages

Report AC 9AD3259

·]01247 701248 701249 701250 701251

. "
'! ·jb

CLASSIC LABORATORIES LTD

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MIlO
MgO
Cao
Na20
K20
P205
LOI

~I••
I~

I
I
I
I
I
I
I
I
I
I
I,
J,
,
,,,
I



64.9 63.5 65.0 63.5 66.6
0.41 0.42 0.41 0.42 0.39

14.3 13.4 14.0 14 .9 13.8
4.18 1.92 4.48 5.15 4.72
0.12 0.16 0.13 0.13 0.10
1. 70 1.01 1.86 2.08 1.89
3.74 6.55 3.54 3.28 2.64
3.60 2.32 3.44 3.26 3.84
2.36 3.28 2.22 2.56 1.82
0.23 0.27 0.22 0.25 0.23
4.86 7.10 4.84 4.70 3.86

Totals 100.4 99.9 100.1 100.2 99.9

Analysis code ICP 5

•
701252 701253 701254 701255 .. 7~125~

Page 17

.
~

Results in percentages

Report AC 9AD3259

AI , ... •.. ,

ll,J(

CLASSIC LABORATORIES LTD

NATA Certificate

Total FE as Fe203

Si02
Ti02
Al203
Fe203
~1nO

HgO
CaO
Na20
K20
P205
LOI

I .
I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



1 .. ~

I~q~~ssic LABORATORIES LTD

t!1 1 44G

~
ThIS Liloolilory '6 fig. ,~ .. by Ihe Nahoroal

NA Ass-oclation 01 Tes.lInQ Aulhorillllt$. Ausl,al'l Th.,

T lestlsl reported !lere,n have been pellarmed "'I
A accOHlance ..... ,tl'l ,ts terms 01 reg,slrahcn Th,s

document shall not be rep(odu<;;ed e>lcepr .n full

Total FE as Fe203

·101247 701248 701249 701250 701251

Si02 65.8 65.3 64.0 65.5 73.9
Ti02 0.40 0.43 0.41 0.43 0.50
Al203 13.6 14.4 14.5 13.4 12.2
Fe203 5.15 5.25 5.25 5.05 4.20
MnO 0.11 0.11 0.12 0.12 0.02
~1gO 1.97 1.92 1.93 1.95 0.69
CaO 3.56 3.00 3.16 3.14 0.39
Na20 3.64 5.05 4.00 3.38 0.94
K20 1.74 1.16 1.99 2.08 4.98
P205 0.19 0.21 0.20 0.23 0.21
LOI 4.68 3.86 4.38 4.22 2.82

Totals 100.8 100.7 99.9 99.5 100.8

Results in percentages

Page 16Report AC 9AD3259Analysis code ICP 5

NATA CertificateI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



66.2 47.4 58.9 63.4 48.5
0.39 0.38 0.47 0.42 0.52

13.8 11.6 13.4 14.4 12.7
4.74 8.05 5.70 5.15 9.55
0.10 0.11 0.15 0.10 0.34
1.91 5.35 3.24 2.78 8.60
2.64 10.8 5.50 3.04 7.00
3.80 1.68 1. 76 2.64 2.46
1.82 0.78 2.70 2.72 0.84
0.22 0.24 0.31 0.26 0.37
4.58 11.6 7.20 4.90 9.05

Totals 100.2 98.0 99.3 99.8 99.9

Analysis code ICP 5

701258 701259 701260 701261

Page 18

41144'i'

~
Th,S L.:abOfaIOIY 's ,eglslered by Ihe NaloOoal

NA AsSOC..attOIl 01 lUling Aulho,il'8S, Auslralla Tne
lestls) rsparled r.eleln have been pello(mea ,n

TA accOI"dance with ils lelms 01 regisiral.on Th'S
document i;hall nol be ,~produc:ed e_cepl ,/\ lUll

Results in percentages

Report AC 9AD3259

701257

CLASSIC LABORATORIES LTD

NATA Certificate

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MoO
MgO
CaO
Na20
K20
P205
LOI

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



53.9 49.0 28.4 48.4 59.3
0.47 0.48 0.56 0.48 0.44

12.6 12.4 14.6 18.2 16.4
8.25 9.80 14.6 9.05 8.20
0.36 0.32 0.43 0.22 0.16
8.35 8.90 10.1 4.24 3.16
6.30 7.40 13.4 5.90 2.42
2.96 2.20 1. 74 6.30 5.75
1.43 0.85 0.48 0.86 0.93
0.33 0.32 0.40 0.19 0.18
6.00 9.25 16.0 7.15 3.84

Totals 100.9 100.9 100.7 101.0 100.8

Analysis code 1CP 5

Th.S LaOOlalOfy IS reO.Slered by Ihe NahO.....'
AsSOClal1()fl 01 1e5hl"0 Aull'lOfiheS, Australia Tne
lesl(s! feporleo herel(\ nave been perlOlmea ,n
aCCOfoance .... ,In its lelms 01 reglslr.hon Tn,s
OOCurr>enl 5/"1.,1 nOI be feproduced e~cepl In lull

411448

Page 19

701265 701266

Results in percentages

701264

"'

Report AC 9AD3259

701262 701263

ClASSIC lABORATORIES LTD

NATA Certificate

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MnO
MgO
CaO
Na20
K20
P205
L01

I
I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•
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,~ 11,,149q ....;L."]I
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ThIS ulXMalOO"f '$ reQ.Sleled by Ihe Nahonal
AsSOCliwon 01 1e51'I1g AulhOltll8S, IwSlraha Tne
lesiisl rePQf1eCl I'\oe'e'll ha",e been perlormeo ,1"1

acccwoance ... '1'1 "s ,erms 01 regls,ration Tn,s
oocumenl $nall no' tll' fl~DlOalJced e.ce~1 ,n 1... '1

Page ItO

Results in percentages

62.7 64.8 68.4
0.38 0.41 0.40

14 .0 15.1 14.6
5.60 5.45 4.42
0.13 0.12 0.29
1.65 1.99 1.15
3.20 2.70 2.02
·L40 3.46 0.74
1. 78 2.58 4.52
0.08 0.22 0.27
4.28 4.04 4.08

98.2 100.9 100.9

701268 701269 701270 701271

68.3
0.38

14.4
4.54
0.08
1.38
1.26
3.50
3.94
0.18
2.22

100.2

Report AC 9AD3259

701267

64.5
0.41

15.2
7.75
0.13
2.78
0.90
4.60
1.39
0.17
2.78

100.6Totals

Analysis code rcp 5

NATA Certificate

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MnO
MgO
CaO
Na20
K20
P205
LOr

I '411 ~
I~ CLASSIC LABORATORIES LTD

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



Analysis code ICP 5

CLASSIC LABORATORIES LTD

411450
Thl!'> UOOfalo1y t& leg,slered by Ihe NallOnal
Assoc,ahOl' 01 TeslIng AulhOlihes. Austral,a The
leslisl reporla" herein have been pe,lOImed ,n
accOHlance .... 'In its. lelms 01 reglslralion Tn.s
document shilll not be reproduced e_C8pl ,n 1",11

Page III

Results in percentages

Report AC 9AD3259

68.7
0.39

14.7
4.46
0.29
1.09
1.99
0.78
4.42
0.22
3.64

100.7

·~701217
•

..

Totals

Total FE as Fe203

NATA Certificate

Si02
Ti02
Al203
Fe203
MnO
MgO

CaO
Na20
K20
P205
LOI

I
I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•
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CLASSIC LABORATORIES LTD TA
;"5'15' r~=xlr1..a <1ere,n have been Der·Ci..... .,:: ,
rllC:,'tl,,"C~ -".In ,TS h?HTl5 at rey,SI,,,:',:,n !.,:
V'·"'r,,,,~· ~"a.1 ~CI be reClrOQuced e'c.'=~T 1". ·,,1,

Job: 9AD3259

I
ANALYTICAL REPORT O/N: 1468

Sample Zr Ba Y Nb Cr

I 701217 135 380 12 9 98
701222 200 430 28 16 94
701223 190 200 28 14 130

I 701224 200 250 32 15 90
701225 210 420 38 15 115
701226 200 2050 35 16 88

I
701227 200 680 30 15 64
701228 210 360 28 15 75
701229 200 340 32 14 40
701230 200 190 32 15 115

I 701231 185 290 30 14 55
7.01232 185 260 30 14 80
701233 185 160 28 16 52

I 701234 190 260 30 15 72
701235 190 270 32 14 105
701236 195 170 30 14 125

I
701237 210 330 30 17 86
701238 220 250 28 15 84
701239 230 340 34 17 150
701240 210 160 30 17 78

I 701241 220 270 26 16 180
701242 12 10 16 5 470
701243 210 110 34 15 155

I
701244 210 195 34 15 145
701245 210 240 32 16 135
701246 210 240 30 15 175
701247 210 270 32 15 125

I 701248 210 220 30 16 170
701249 210 440 30 14 130
701250 200 460 28 15 105

I 701251 1.5, 1.5, 1.5, 1.5, 1.5.
701252 210 350 30 17 86
701253 200 400 30 14 140

I
701254 210 300 32 16 76
701255 210 390 32 16 96
701256 200 190 28 15 90
701257 210 350 28 16 86

II 701258 130 140 26 12 350
701259 190 280 30 14 160
701260 210 280 30 15 105

I 701261 155 490 22 12 470
701262 145 870 20 14 440
701263 145 410 20 13 440

I
701264 165 35 32 14 480
701265 230 90 32 16 52
701266 210 110 25 17 80
701267 200 230 22 17 64

I 701268 185 1200 26 15 185
701269 190 180 30 15 70
701270 195 200 30 16 86

I Units ppm ppm ppm ppm ppm
Detn Limit 4 10 4 2 2

Scheme XRFI XRFI XRFl XRFI XRF3

I Page 1 of 2
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ANALYTICAL REPORT
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CLASSIC LABORATORIES LTD

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

Sample Zr

701271 1.S.

~

Units - ppm
Detn Limit 4

Scheme XRF1

Ba

1.S.

ppm
10

XRF1

Y

1.8.

ppm
4

XRF1

Nb

1.8.

ppm
2

XRF1

Job: 9AD3259
OIN, 1468

Cr

1.8.

ppm
2

XRF3

Page 2 of 2



This report comprises a cover sheet and pages 1 to 1, 11 to 13

This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.
Please address any enquiries to Mr. Trevor Francis.

Dr. John Kikkert
General Manager - Adelaide.

411453

24-NOV-1989
14-DEC-1989

Ih.r, laboratory " 'etjI,Slered by !he kalo(,J'\iW
AsSOCiation 01 Te!lohng AulhOfllles. AuSlIaha Tl'lf'
lestisl reperled herein have been pedOfmf'(l 111
accordance wllh lIs lerms 01 reg,slrilillOO 11'\.5
documenl Sl'lall nol be reproduced ._cepl III IlJII

Date Received:
Date Reported:

Distribution Codes:
CC Carbon Copy
EM Electronic Media
MM Magnetic Media

1472
14
o

9AD3395

Limited

Analyte Codes:
Not Analysed.
Listed But Not Received.
Insufficent Sample for
Analysis.

0[1))ffi

.,. .,.
f::I: lo~ ;1

CLASSIC LABORATORIES LTD
Osman Place, Thebarton, South Australia 5031

Telephone: (08143 5722 FacsimIle: (08) 23403251

Report
N.A.
L.N.R.
1. S.

Approved Signature:

for

Your Reference:
Number of Samples:
Extra Samples

Job Number:

Mr Peter Ellis".
Placer Exploration
P.O. BOX 384
ROSNY PARK
TAS 7018

I ~\
I~
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Page 11

Results in percentages

67.0 62.4 64.1
0.35 0.39 0.37

14.6 15.8 14.6
4.16 6.30 4.70
0.08 0.12 0.11
1.21 2.18 1.18
2.46 2.36 3.70
3.86 3.12 4.22
2.52 2.62 2.30
0.09 0.10 0.09
3.60 4.46 4.40

99.9 99.8 99.8

62.1
0.41

16.3
7.10
0.12
2.02
2.34
3.76
2.44
0.11
4.10

100.8

701272 701273 701274 701275 701276

98.9

63.8
0.36

14.6
5.60
0.12
1.82
2.72
4.12
1.66
0.11
3.96

. .
ql~O

Totals

NATA Certificate

Total FE as Fe203

Si02
Ti02
Al203
Fe203
MnO
MgO
GaO
Na20
K20
P205
WI

I
I~ ClASSIC lABORATORIES LID

Analysis code ICP 5 Report AC 9AD3395

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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701277 701278 701~79 701280 701281

Page 12
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Results in percentages

65.0 60.4 59.3
0.37 0.59 0.58

13.8 15.9 14.8
5.45 9.70 7.30
0.11 0.18 0.14
2.12 4.36 2.54
3.42 0.79 5.05
2.54 3.66 2.90
2.38 1.40 2.52
0.14 0.21 0.20
5.00 3.64 4.80

100.3 100.8 100.199.7

64.4
0.34

14.7
4.74
0.09
1.03
3.36
4.14
2.28
0.10
4.50

Report AC 9/\])3395

64.1
0.35

14.2
5.25
0.12
L06
3.64
3.98
3.14
0.09
3.94

99.8Totals

Total FE as Fe203

Analysis code lCP 5

NATA Certificate

Si02
Ti02
Al203
Fe203
MoO
MgO
CaO
Na20
K20
P205
LOl

I <. 4d."1

I~ CLASSIC LABORATORIES LTD
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Analysis code ICP 5

. .~ ,;' ..
IF!Cl

CLASSIC LABORATORIES LTD
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Results in percentages

Report AC 9AD3395

701282 701284 701285

r
I

L·

58.8 57.1 62.8
0.54 0.60 0.47

14.5 16.0 13.7
6.70 8.25 6.35
0.14 0.16 0.15
2.12 3.46 2.54
5.65 3.58 3.94
3.04 4.16 4.48
2.46 1.69 1.75
0.18 0.18 0.13
6.35 4.96 4.64

Totals 100.5 100.1 100.9

Total FE as Fe203

NATA Certificate

Si02
Ti02
Al203
Fe203
MnO
MgO
CaO
Na20
K20
P205
LaI

I
I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



200 360 30 16 58 ""'f- '1"'1-9220 500 32 15 34 if". -, - 1"'·Z.
195 640 30 15 40 'f'f'l.z. - /00/·"1.
210 490 35 16 35 I~/-l - !ooto'D
195 640 32 14 38 /17'?,,-. (J - /Ift>'.'
190 990 30 15 35 f ",,"·6 - 1~'-1
190 440 30 15 48 '''~·4 . /11%.<;'"
185 290 26 13 68 fezf'" - '" ,.."
150 270 16 12 30 ""'-1- I.~-O
140 900 28 10 38 10'0." -11'7-1
135 530 28 11 30 '1>'(-0 _1/?<f,_1

L.N.R. L.N.R. L.N.R. L.N.R_ L.N.R.
145 450 24 13 32 10'4~'1 - ,Wb.o
150 780 25 13 42 "'1'" - /0,1. 0

ppm ppm ppm ppm ppm
4 10 4 2 2

XRFI XRFI XRFl XRFl XRF3

ANALYTICAL REPORT

4t1~

CLASSIC LABORATORIES LTD

Page 1 of 1

Job, 9AD3395
O/N, 1472

Nb CrYBaZr

701272
701273
701274
701275
701276
701277
701278
701279
701280
701281
701282
701283
701284
701285

Sample

Units
Detn Limit

Scheme

I ~
11Cl
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ANALYTICAL REPORT

Job: 9AD3395
O/N: 1472

Nb CrYBaZr

200 360 30 16 58 '7"·f - 'f"'r"l
220 500 32 15 34 fI"o.f - "",.t.
195 640 30 15 40 rQ"2. - J""'I·t.

210 490 35 16 35 1:>0 /.l - 10",""0

195 640 32 14 38 1"4' () - /,..•. ,

190 990 30 15 35 ,,,,,.·6 - ,,,,,r·t

190 440 30 15 48 /o'2f,·" • loz.<;·g

185 290 26 13 68 '&%1'"' -,,, ~<'D
150 270 16 12 30 ",<;/.,_ ,.~.O

140 900 28 10 38 /O'D·" -/"7-1
135 530 28 11 30 J,,"/'o -JM"I

L.N.R. L.N.R. L.N.R. L.N.R. lolL R.

145 450 24 13 32 /plH - ,PS"."
150 780 25 13 42 I<J1' .1- I"1$·IJ

ppm ppm ppm ppm ppm

4 10 4 2 2

XRFl XRF1 XRF1 XRFl XRF3

701272
701273
701274
701275
701276
701277
701278
701279
701280
701281
701282
701283
701284
701285

sample

Unlts
Detn Limit

Scheme

CLASSIC LABORATORIES LTD

I
I
I
I
I

~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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CLASSIC LABORATORIES LTD

Job. OAD10n

I
ANALYTICAL REPORT DIN. 1481

Sample As Nb Zr Sr Rb Y Ag (I ,lJ> I

I 701409 20 8 135 270 52 16 1 .::,J7' S - rq. 7' 7
701410 11 10 115 300 14 22 2 SlifT' " Sit·.,
701411 11 11 110 360 28 24 1 5/'.1 - 5il"

I 701412 12 11 98 300 9 18 1 5/,., - S&P'7
701413 7 11 105 310 22 18 1 5li6·/ - ;lj~.,

701414 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.

I
701415 <2 11 110 330 48 22 1 59~'1 - 610.'
701416 13 12 125 270 16 22 1 hlO.a - "3<1-.$
701417 3 10 125 280 6 22 1 iJ.il'!J _~6;·8

701418 6 10 105 400 40 18 <1 ~~.8 - 6~·J

I 701419 6 9 105 420 30 20 1 6... ·k "'/'f.R
701420 3 9 105 470 34 22 1 ~ '1+.8 . I()O.ol
701421 <2 10 105 230 <2 18 1 700.8 - "ef·!.

I
701422 <2 10 115 540 32 20 1 71J·.-7y2·~

701423 <2 11 145 510 5 24 1 7f2·f -,><..j
701424 2 12 130 290 2 20 1 7f,j.·j-160. 8

I
701425 <2 6 76 210 10 12 2 /hO·i/ .- ;\$,,'d'
701426 <2 7 60 190 15 8 2 li'f'll - 'ift·.
701427 24 10 115 200 3 20 2 "lifi ·e- d'J'f.j
701428 <2 10 110 220 7 20 2 8llf·j -kSit'il

I 701429 8 9 95 250 28 18 2 js!i·" -,SI·'c.--.
701430 11 14 100 100 96 28 1 !i51'2-851'~

701431 <2 15 190 210 78 30 <1 lac!" - 1()t!>·O

I
701432 3 15 185 230 82 32 <1 10/!'0 - IO'If'''
701433 4 14 185 185 105 32 1 101,,,6 "lo2~'/ i

'1,

701434 2 15 175 135 64 30 <1 101"'1 - IOl6'lf
)

701435 <2 15 210 105 50 34 1 IOC·i - 1tJ:19'"
1,,(

I 701436 9 12 160 150 54 24 1 lOy;' t - '()'il' 9 f",· .
701437 4 12 140 210 66 26 1/&"t,IJ-ltS~'L

701438 5 l 0 135 280 76 28 1 / ,;,,;.2 -It/O'& :/

I
701439 <2 11 125 310 80 28 1 1,;,11''1 - 10Tl .0
701440 3 11 115 270 76 25 1 IH2'0 -ION'';
701441 <2 10 130 230 95 28 1 107'.,·!- 101.,.£1

I
701442 <2 12 130 230 94 28 <1 1011''/ - 10~I'"
701443 15 9 110 210 42 22 1 lof~' 0 "1092'1-
701444 6 14 145 210 58 28 1 ,,)0(<'.'. - 10t/6':;
701445 10 12 130 120 115 2B 1 ""If' 2' - 11(11' -;

I 701446 2B B 98 240 B 20 1 1/(1'1'0 - /'09· g
701447 17 B 115 100 94 20 1 Id~i - 1/)8' j
70144B 13 13 160 66 110 22 1 'II~' -; - I/cil· a

I
701449 5 11 145 125 52 24 <1 1/.J1·(j - II,H"
764302" <2 If -' T7n-- ------34 6'4 .--. 25"--- T --,:Z; I,·" r;;Zts
704303 3 11 140 9B 94 26 <1 )'h' ;"-7
704304 <2 11 165 120 BB 24 <1 45'7- /fi·s

I 704305 4 16 115 135 125 26 <1 11 ''1 - '1~·o
704306 4 16 115 75 105 2B <1 ,/5'~ - /'9,0
704307 7 15 125 68 74 26 <1 119'0 - '~/' 0

I 704308 5 15 125 82 85 24 <1 / ~/'/I • 1'I'f'';'
704309 11 13 140 115 90 26 <1 1'1,,·5 - ,5/' 7
704310 19 7 110 540 38 14 2 $31·1- :>J3 0

I Units ppm ppm ppm ppm ppm ppm ppm
Detn Limit 2 2 4 2 2 4 1

Scheme XRFI XRFI XRFI XRFI XRFI XRFl AAS2

I Page 1 of 4

•



14 11 130 410 13 20 1 533,0 - !;'f~, 0

L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
15 10 145 420 16 22 1 jq.S't' - 5ty-o
13 9 115 320 44 16 1 .5tf.o - 51,f)· f
15 13 115 60 115 18 1 /,i'i.:i - &92' &
16 14 130 48 125 22 1 Ii/h) - Dr" tJ
10 10 110 230 <2 24 1 ~f(i, C - ltD· 0

5 8 82 200 <2 12 1 /lD - 113' C
16 9 105 350 11 18 1 'f/1'o'- 121{'s

4 7 75 270 14 14 1 l1-t'5 - 15/· 1
22 10 130 220 30 22 1 15/ . 1- 76/· 0

L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
10 10 135 360 66 22 1 161•• - 712 '7

5 11 145 440 11 26 1 771 '7 - 797' C
<2 12 130 340 12 26 1 '1'17' D - f 23 -f

ppm ppm ppm ppm ppm ppm ppm
2 2 4 2 2 4 1

XRF1 XRFl XRFl XRF1 XRFl XRFl AAS2

452
CLASSIC LABORATORIES LTD

ANALYTICAL REPORT

I ~\
I~Cl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Sample

704311
704312
704313
704314
704315
704316
704317
704318
704319
704320
704321
704322
704323
704324
704325

Units
Detn Limit

Scheme

As Nb Zr Sr Rb

Job: OAD1077
O/N: 1481

Y Ag

Page 2

411460

of 4



I
,

[;1\.,)0

I~
411/461

CLASSIC LABORATORIES LTD

Job: OADl0n
ANALYTICAL REPORT O/N: 1481

I Sample Cu Pb Zn Au Dpl Au Dp2 Au Dp3

I 701409 92 75 800 <0.01 0.01
701410 38 76 86 <0.01
701411 40 64 100 <0.01

I
701412 35 72 115 <0.01
701413 48 155 330 <0.01
701414 L.N.R. L.N.R. L.N.R. L.N.R.
701415 38 40 78 0.01

I 701416 48 120 400 <0.01
701417 25 40 98 <0.01
701418 40 58 115 0.01

I 701419 44 38 58 <0.01
701420 66 36 52 <0.01
701421 28 32 105 <0.01

I
701422 25 185 1140 0.01
701423 38 240 450 <0.01
701424 20 45 250 0.02
701425 66 530 1320 0.02

I 701426 56 700 1900 <0.01
701427 50 90 490 <0.01
701428 26 165 320 <0.01

I
701429 38 145 190 <0.01 0.01
701430 6 24 48 <0.01
701431 12 22 50 <0.01
701432 28 20 42 <0.01

I 701433 7 15 22 <0.01
701434 16 18 22 <0.01
701435 2 20 52 0.01

I 701436 18 26 88 <0.01
701437 18 28 160 <0.01
701438 11 25 74 <0.01

I
701439 34 30 68 <0.01
701440 52 24 55 0.01
701441 10 10 40 <0.01
701442 2 18 40 <0.01

I 701443 24 20 120 <0.01
701444 14 15 50 <0.01
701445 74 22 74 <0.01

I
701446 100 30 94 <0.01
701447 58 30 46 <0.01
701448 22 28 44 <0.01
701449 30 22 52 <0.01 0.01

I 704302 8 44 62 <0.01
704303 10 80 200 0.01
704304 15 490 1120 <0.01

I 704305 8 26 40 0.01
704306 3 16 15 0.01
704307 3 12 13 0.01

I
704308 3 12 26 0.03
704309 13 22 32 0.05
704310 76 34 58 0.05

I Units ppm ppm ppm ppm ppm ppm
Detn Limit 2 4 2 0.01 0.01 0.01

Scheme AASI AASl ......Sl FAl FAl FAI

I Page 3 of 4

•



4~'l

CLASSIC LABORATORIES lTD

Zn Au Dpl Au Dp2 Au Dp3

ANALYTICAL REPORT

70 28 46 0.04
L.N.R. L.N.R. L.N.R. L.N.R.

64 25 48 0.05
120 38 155 0.04

58 38 135 <0.01
52 40 95 <0.01
92 36 70 0.02
42 18 68 0.02
48 70 95 0.02
92 30 96 0.02

165 28 92 0.01
L.N.R. L.N.R. L.N.R. L.N.R.

90 35 78 0.01
95 32 62 0.02

120 30 72 0.01

ppm ppm ppm ppm
2 4 2 0.01

AASl AAS1 AASl FAl

41J462

of 4

Job: OADI077
DIN: 1481

Page 4

0.02

ppm ppm
0.01 0.01

FAl FAl

PbCuSample

704311
704312
704313
704314
704315
704316
704317
704318
704319
704320
704321
704322
704323
704324
704325

Units
Detn L1mlt

Scheme

•

I
.A
I

•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



45.0 50.8 49.6 '19.6 50.4
0.55 0.65 0.69 0.57 0.65
9.85 10.9 11.9 11.5 11. 7
6.95 8.10 9.15 !l.00 8.80
0.15 0.16 0.15 (). 16 0.17
6.35 7.10 7.65 6.40 6.75

15.5 12.1 11.0 14.2 11.6
0.90 2.10 2.26 2.86 2.72
1.65 0.47 1.07 0.14 1. 13
0.30 0.22 0.25 0.20 0.31

11.0 6.05 6.40 5.45 4.24

Totals 98.2 98.6 100.1 99.1 98.5

411463

Page It

Results in percentages

Report AC OADI077

701409 701410 701411 701412 701413

4 ,,"

q;]J

CLASSIC LABORATORIES LTD

NATA Certificate

Total FE as Fe203

Si02
Ti02
A1203
Fe203
HnO
MgO

CaO
Na20
K20
P205
WI

I
I~

Analysis code Ie? 5

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

•



Analysis code 1ep 5

51.6 53.0 48.7 49.7 49.2
0.69 0.68 0.67 0.58 0.56

12.3 12.3 11.9 11. 3 11.0
8.85 8.75 8.70 8.25 8.00
0.21 0.20 0.18 0,16 0.15
7.55 7.15 7.55 6.75 6.45

10.6 10.5 12.4 13.9 15.3
1. 72 3.12 2.68 1. 79 1.64
1.90 0.07 <0.01 1. 14 0.85
0.26 0.19 0.20 0.17 0.14
4.56 4.92 7.70 6.95 7.60

Totals 100.2 100.9 100.7 100.7 100.9

NATA Certificate

701415 701416 701417 701418 701419

411464

Page 12

Results in percentages

Report AC OADI077

.. ,~

1j;)1)

CLASSIC LABORATORIES LTD

Total FE as Fe203

Si02
Ti02
A1203
Fe203
MnO
~lg()

CaO
Na20
K20
P205
WI

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

•



Analysis code ICP 5

A ~,~ .' "

':1;)(

CLASSIC LABORATORIES LTD

49.5 45.9 52.6 50.0 50.0
0.58 0.56 0.64 0.74 0.61

11.4 10.6 12.0 12.9 12.6
8.25 8.90 8.65 9.35 8.00
0.15 0.18 0.26 0.32 0.18
7.15 8.80 7.20 7.15 5.80

14.2 13.2 12.0 10.2 10.1
2.02 1.40 1. 71 2.86 3.30
0.91 <0.01 0.91 <0.01 <0.01
0.16 0.16 0.21 0.31 0.26
6.25 11. 1 4.42 6.75 10.1

Totals 100.6 100.8 100.6 100.6 100.9

NATA Certificate

411465

Page 13

Results in percentages

Report AC OADl077

701420 701421 701422 701423 701424

Total FE as Fe203

Si02
Ti02
A1203
Fe203
HnO
NgO
CaO
Na20
K20
P205
WI

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

•



I~, a'"·lj;JdI C ClASSIC lABORATORIES LTD
41J466

Si02 52.8 52.9 45.1 40.3 43.2
1'i02 0.33 0.25 0.58 0.59 0.53
A1203 11. 7 12.1 11. 3 10.0 9.90
Fe203 8.95 9.25 9.15 8.80 7.20
HnO 0.37 0.45 0.22 0.28 0.22
~lgO 8.40 9.30 8.35 8.45 7.95
CaO 8.50 6.15 ] 1. 4 16.3 16.3
Na20 2.14 1. 70 1.69 1.29 1. 70
\(20 <0.01 0.20 <0.01 0.06 1.25
P205 <0.01 <0.01 0.25 0.26 0.31
LOI 7.70 7.75 11.1 13.7 11.7

Totals 100.9 100.0 99.1 100.0 100.3

701425 701426 701427 701428 701429

Resll] ts j n pel'centagesI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

Analysis code ICP 5

NATA Certificate

Total FE as Fe203

Report AC OAD1077 Page 14



:A ~J1sIC lABORATORIES LTD
,111'~61"j'i< . ':t I

SW2 67.0 67.3 67.4 66.4 66. :l
Ti02 0.38 0.36 0.35 (J.34 0.32
A1203 14 .2 14 .4 14.2 1'1.0 12.8
Fe203 4.52 4.92 4.52 3.76 3.56
~bl() 0.07 0.09 0.08 11.08 0.10
NgO 2.32 1.12 0.78 (J.65 0.61
caO 2.66 2.38 2.64 3.98 5.20
Na20 3.16 4.54 4.42 3.76 4.26
1,20 2.38 2.92 3.24 3.72 1.99
1-'205 0.07 0.08 0.06 0.09 0.07
LOI. 3.94 2.78 2.86 4.04 5.30

Totals 100.7 100.9 100.5 lOO.f! 100.5

701430 701431 701432 701433 701434

Results in percentagesI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Analysis code lCP 5

NATA Certificate

Total FE as Fe203

Report AC OA01077 Page 15



Analysis code ICP 5

.. ,. ,. ,-"-

l:lDU

CLASSIC LABORATORIES LTD

63.8 65.5 61. 1 62.3 63.0
0.39 0.47 0.56 0.55 0.54

15.5 14 .0 15.2 14.6 14.7
6.60 6.75 7.80 6.85 6.60
0.09 0.13 0.18 0.13 0.13
2.16 2.54 2.78 2.10 1.94
1. 89 1.92 3.24 4. '12 4.14
4.90 4.00 3.68 3.12 2.86
1.42 1.86 1. 73 2.28 2.74
0.08 0.12 0.13 0.12 0.11
3.48 3.28 4.44 4.36 4.12

Totals 100.4 100.6 100.8 100.8 100.9

NATA Certificate

411468

Page 16

Results in percentages

Report AC OADI077

701435 701436 701437 701438 701439

Total FE as Fe203

Si02
Ti02
A1203
Fe203
~lnO

HgO
CaO
Na20
1(20
1'205
WI

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



Analysis code ICP 5

A- ,

lit) J
CLASSIC LABORATORIES LTD

59.7 61.0 59.7 56.7 58.2
0.49 0.54 0.53 0.56 0.86

13.2 14.6 14.7 14.2 15.8
5.25 6.40 6.50 6.90 8.00
0.18 0.12 0.13 0.18 0.15
1.22 1.76 1.86 3.18 2.90
8.00 5.35 5.70 6.80 3.96
3.20 2.90 ;J, 08 4.02 4.12
2.66 2.68 2.60 1.62 1.65
0.11 O. 13 O. 12 ll. 08 0.15
6.90 5.50 6.00 6.80 5.10

Totals 100.9 101.0 100.9 101.0 toO.9

NATA Certificate

411469

Page 17

lie,,\llts in percentages

Report AC OAD1077

701440 701441 701442 701443 701444

Total FE as Fe203

Si02
'I'i02
Al203
Fe203
MnO
~1gO

CaO
Na20
1,20
P205
Ill[

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



I ~ 4~..;
I~ CLASSIC LABORATORIES LTD

411470

Si02 56.4 54.0 59.7 66.8 60.0
Ti02 0.80 0.69 0.48 0.48 0.48
Al203 14.3 15.9 13.0 11.6 14.7
Fe203 7.60 10.5 6.90 5.20 6.20
MnO 0.18 0.14 0.12 0.08 0.11
Mg() 3.48 4.84 5.05 4.32 5.00
CaO 6.25 3.22 4.74 3.70 2.96
lIa20 1.54 5.15 1.02 0.02 3.66
K20 2.60 0.37 2.24 2.76 1.84
P205 0.15 0.14 0.13 0.07 0.14
ILl I 7.40 5.90 6.95 6.00 5.65

Totals 100.7 100.8 100.3 101.0 100.7

701445 701446 701447 701448 701449

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

~nalysis code ICP 5

NATA Certificate

Total FE as Fe203

Page 18Report AC O~Dl077

Results in percentages



1~4"bJI G CLASSIC LABORATORIES LTD
411471

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Ana lysis code IeP 5 Report AC OAD1077 Page 19

NATA Certificate Results in percentages

704302 70430:1 704304 704305 704306

Si02 69.9 73.2 68.2 75.5 75.1
Ti02 0.31 0.32 0.:!1 0.18 0.19
A1203 15.4 13.6 14 .4 12.8 13.1
Fe203 4.34 3.08 4.92 1.95 2.16
MnO 0.05 ll.08 ll.12 (), 04 0.03
~1g0 1. 15 1.49 3.:!6 0.93 1.07
CaO 0.09 0.17 0.18 0.82 0.21
rla20 0.55 1. 78 2.42 2.88 4 .04
K20 2.48 4.06 2.88 :J. ll2 3.06
P205 0.05 0.05 0.05 ll.O4 0.05
Wf 6.45 3.0fl :1. 74 ~.40 1.53

Totals 100.8 100.9 100.6 100.6 lOll. 5

Total FE as Fe203



~11·11",;'J/-'b: ....:.t. '"'l: Iv

Puge IJ 0

flesu] ts in percentages

704309 704310 704311

74.0 36 ..J 5:1.5
0.24 II. -11 lJ.48

12.9 9.50 11.7
:J. 12 11.5 H.70
0.03 0.14 0. 13
1.62 :l. 76 :1.65
0.58 Hi. 1 6.30
3.50 2.08 2.92
2.42 0.93 0.71
0.05 () • <::7 0.:J3
2.40 8.'W 6.05

100.9 89.3 98.5
H**

2.22
<0.01
2.12

704:108

73.6
0.18

13.4
3.08
0.02
2.22

<0.01
4.06

100.9

Heport AC {)AD1077

704307

75.8
0.16

12.9
2.24
0.02
1. :J5

<0.01
4.58
2.08

<0.01
1.54

100.6

un Ched<ed

Totals

Arm I ysi s code lCP 5

NATA Certificate

Tota] FE as Fe203

Si02
Ti02
Al203
Fe203
~InO

NgO
CaO
Na20
K20
P205
1.01

I ' 4tiq

I~ CLASSIC LABORATORIES LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



I . 4tiJ

I~ CLASSIC LABORATORIES lTD
41J473

704313 704314 704315 704316 704317

5i02 53.3 47.7 67.5 68.4 43.4
Ti02 0.53 0.44 0.73 0.77 0.47
Al203 12.6 10.00 12.9 13.2 8.30
Fe203 7.30 8.60 6.05 6.15 7. '15
~InO 0.14 0.12 0.04 0.03 0.20
HgO 6.90 3.50 3.02 3.06 9.50
CaO 8.25 12.5 1.07 0.51 15.2
N,,20 3.18 1.92 0.64 0.64 0.73
K20 1.01 1. 21 2.94 3.00 <0.01
P205 0.36 0.30 0.11 0.11 0.26
WI 6.85 7.45 5.50 5.05 14 . ()

Totals 100.4 93.7 100.5 lOll. 9 99.5
****

**** Checked

Total FE as Fe203

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

•

\nalysis code rcp 5

NATA Certificate

Report AC OADlO77 Page III

11eslll ts in percentages



57.9 42.6 49.2 52.1 50.7
0.:.17 0.49 0.41 0.57 0.55
6.80 8.25 11.0 14.8 I:1 . 0
5.90 7.:.15 7.5D lJ, 15 '1.:.15
0.15 0.18 0.14 D. 13 0.14
7.60 8.45 9.50 7.85 6.40

10.5 16.5 11. 1 5.05 9.30
0.59 0.89 2.04 :.I. ·10 2.26

<0.01 0.61 0.45 0.82 1.84
0.19 0.29 0.19 O. 3ti O.H

10.7 14.4 !J. 15 b.50 8.35

Totals 100.7 100.0 100.7 99.7 100.3

Analysis code rcp 5

. ,
':lbo

CLASSIC LABORATORIES LTD

NATA Certificate

411474

Page Il2

704323

Results in percentages

704320 704321

Report AC uA01077

'(04318 704319

Total FE as Fe20:.l

8102
Ti02
A1203
Fe203
~lnO

NgO
CaO
Na20
K20
P205
1i11

I~
I,,-Cl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



II ~4bi .
I J..Cl CLASSIC LABORATORIES LTD

411·:175

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Analysis code ICP 5 HejXlrt AC OADlO77 Page Il3

NATA Certificate flesults ill percentages

704324 704325

Si02 47.3 42.9
'I'i02 0.54 0.50
A1203 12.1 11. 1
Fe203 8.05 8.40
HnO 0.17 0.18
NgO 6.90 7.75
Cd(l 13.4 14.2
Na20 2.88 1.79
1\20 0.60 0.49
1'205 0.53 0.52
LOI 7.90 12.0

Totals 100.4 99.8

Total FE as Fe203



.. ,,'

Qb\.)

CLASSIC LABORATORIES LTD

I
IA
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

Analysis Gode IeI' 5/\

HATA Cel'U fieate

Sample

711HW

7104]1)

710411

71041 L

7lO4J:l

710415

71041 {)

710417

710'!lH

710419

7 JOI Lll

7 JOn I

7 Hl'lLL

'1104L:s

7 JO ILl

71O'1L5

7 HHLO

710427

71042H

71012\1

Detn I i,"il

Ol',kt' tlo. 1 III I

( :1"

, ~\ ~:i

tj J 5

'I ~j I

551

5\2

5 i I

51:1

Ti~l

]I)~J 5

I"ll)

411476

Puge I14



CLASSIC LABORATORIES LTD

I.A
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

.\llUL~'sjs l~'ode feLl 5A

NATA Cer·tif; cate

SalOp I e

7104:lil

71043]

710'1 :12

7104 :J:i

71043'1

710435

710436

7H14:17

7]04:m

7104:19

71OHO

7104H

710442

71l1·] 13

7lO'144

7]0445

7]041ti

70]118

701.J411

Detn limit

1'''1,,,["1 AI: 1!cIIJIO'i?

('I'

78

] :H;

18

lJL...

811

li5

IfJ8

IJ~

III f)

I~IJI

411477

I'u,~e 115

flesllLts in ppm



4iU
CLASSIC LABORATORIES LTD

I
I~¢i

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

•

,hId I \'~::i i~; \~tj(k I ('I' ~;\

tL~{I'.\ C~::1't'ific3it~

::1,-..ullpll:

101 :1I1~

70~ :JO:1

70'! JO·I

70~:JO~

7tl430G

701307

70~30g

7llLHlD

70·1:110

70~:JJ I

711LJ!:1

701:J11

70.j;jj5

'IOI:J II.

701.11'1

"I OJ:lI b

W4:l I ~j

7111:1~11

7\1-1 :S2;J

/() 1:,~:)

I Jf: I III i ill 1 I

1:'>11'.[ t .1(' 1),\1111)71

tll..k l' til). l I II 1

t ,

c,, ,

j"

I ,I ~ I

'( f j

HII

~ II

I ;J/S

IIIJ

il> I

JilbH

i :I fl

li i I

Ift:·':t'HIILt:s in Pldll

41J478



I • 90 041'23 13: 08 '6'082340321 CLASSIC LABS SA filJ003...

i.C1
q{J. 411479

I CLASSIC LABORATORIES LTD
Partial Preliminary Job: OAD1134

I ANALYTICAL REPORT O/NI 1482

Sample Cu Pb Zn

I 704326 130 30 98 323''1- UJ· ~

704327 125 38 68 Js~' t' .. f>1 C

I
704328 90 34 58 i'll' • - fl""

704328 75 35 66 11S'i' .- 1'91<!

704330 52 30 60 1fJ· t .. res,
704331 L.N.R. L.N.R. L.N.R.

I 704332 82 26 68 yo> • . 'I" ,;

704333 48 46 110 (I"·o - '}J'I {)

704334 58 34 68 '11~;; .. 0/'$ U

I 704335 48 40 82 ¥5J J ' 'l1l)"!
704336 58 38 130 qJiJ'y- '(17)

704337 54 36 84 ~n" . 'I'i';

I
704338 56 34 70 'l¥5 P - hi'7~
704339 56 40 68 I J..-). v .- '''3, ,,;}
704340 44 34 80 It;,;; . 10'1 5''1
704341 L.N.R. L.N.R. L.N.R.

I 704342 7 56 230 IlJlfS' 9' Iv':i~' J

704343 8 28 320 III ~-;. ~ I~I' D

704344 2 20 120 Ittl {) - lot I'"

I 704345 6 16 105 /.41 {) 1"1,/ J

704346 7 10 78 107f'I' . lOiy··'

704347 8 14 82 ,oiy'l ~ fiJi!," U

I 704348 3 18 120 1°1'1 t, .. 1/;'1<1' to
704349 24 38 540 1~'tf'l'j,J·· t"l"t)
704350 4 12 110 tilL 'u 11)""('

I
704351 3 20 160 II j ... " II~ ~

704352 2 18 170 II it .~ /I~" I.-

704353 7 20 130 "itr i- 'I!;;", l/

704354 5 12 82 II t.-·, i-' II J/, L,:'

I Units ppm ppm ppm
D"tn L 2 4 2

I Scheme AAS1 AASl AASl

I
I
I
I
I
I
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I . sa 04/23 13:07 ti'082340321 CLASS] C LABS SA ~002
A • ''I

41J480
I ~q~~SSIC LABORATORIES LTD

I Partial Preliminary rob. OAD1134
AHA~YTICAL REPORT O/tll 1482

I
Sample A~

704326 i
704327 <1

I 704328 <1
704329 <1
704330 1

I 704331 ...~...
704332 <1
704333 1

I
704334 1
704335 <1
704336 <1
704337 <1

I 704338 <1
704339 <1
704340 1

I 704341 """IF-704342 <1
704343 <1

I
704344 - .<1
704345 <1
704346 <1
704347 <1

I 704348 <i
704349 <1
704350 <1

I 704351 <1
704352 <1
704353 <1

I
704354 <1

Unlts ppm

I
Detn L 1
Scheme AAS2

I
I
I
I
I
I

• Page 1 of 1



1i!1002

,111481

Pa&e Il

CLASSIC LABS SA

Resul tB in percentages

704326 704327 704328 704329 704330

I

43.1 45.7 45.5 47.8 47.8
0.46 0.47 0.47 0.51 0.49

11.1 11. 7 11.5 11.1 10.7
9.15 7.90 7.95 8.36 8.50
0.20 0.15 0.15 0.13 0.15
9.60 7.20 6.65 6.95 7.80

11.5 13.5 15.6 12.8 13.8
1.61 1.98 1.82 2.28 2.12

<0.01 0.86 1.22 0.94 0.78
0.53 0.56 0.57 0.32 0.32

12.8 9.00 7.85 6.90 7.65

100.0 99.0 99.3 98.1 100.1

U082340321

Totals

Total FE as Fe203

8102
T10Z
Al203
Fe203
MIlO
MaO
Cao
Na20
K20
P205
1.01

• 90 04/27 11: 02

~ ~tAsSIC LABORATORIES LTD

Analnis code ICP II Report AC OAD1134

NATA Certificate

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



5102 47.8 47.6 46.1 43,4 4501
T102 0.60 0.49 0.48 0.62 0.76
AlZ03 11.0 10.6 10.4 11.7 13.2
FeZ03 8.45 8.Z0 7.45 8.20 7.55
MIlO 0.15 0.20 0.16 0.12 0.12
MgO 8.80 7.60 7.45 7.80 7.90
CaO 12.1 12.3 15.7 14.5 12.9
Na20 1.98 1.93 2.20 2.78 2.68
K20 1.01 0.61 1.0~ 1.16 1.59
p~ 0.33 0.29 0.35 0.42 0.49
1.01 7.60 8.60 8.50 7.55 6.25

Totalll 99.7 98.3 99.8 98.2 98.4

70433Z 704333 704334 704336 704336

~ ~~IC LABORATORIES LTD

Anal}'Bis code ICP 5

~003

IJ1J482

Pa8e III

CLASSIC LABS SA

ReBults in percent:a&es

Report AC OAD1l34

'ZI082340321

NATA Certificate

Total FE as Fe203

• 90 04/27 11: 03I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



8102 48.3 41.3 38.7 39.7 67.6
T102 0.66 0.61 0.63 0.51 0.33
AlZ03 12.4 10.7 9.85 9.65 14.0
Fe203 7.96 8.00 7.35 7.70 6.40
MIlO 0.14 0.14 0.14 0.15 0.12
l1iO 8.36 8.45 7.40 9.50 2.82
CaO 12.3 16.3 19.7 16.3 1.24
NaZO 1. 91l 1.71 2.0B 1.43 5.05
K20 2.32 1.71 1.02 0.B4 1.2B
P205 0.41 0.41 0.40 0.36 0.09
1.01 5.01l 9.35 11.4 12.2 2.40

Totals 99.8 98.7 98.6 98.3 100.2

704337 704338 704339 704340 704342

~
...
q(;)

C CLASSIC lABORATORIES LTD

Anal)'1'is code 1CP 5

/l 'I 1 ,,j Q 31 _. ..i1._ i". l.)

Page 13

CLASSIC LABS SA

Results in percentages

Report AC OAD1134

ti'082340321

NATA Certificate

Total FE aa FeZ03

• 90 04'27 11,04I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



~005

411484
CLASSIC LABS SAU062340321. 90 04/27 11: 04I

~ 4'10
I &l CLASSIC LABORATORIES LTD

Total FE &8 Fe203

704343 704344 704345 704346 704347

8102 67.3 67.8 67.6 68.6 67.5
TI02 0.34 0.34 0.36 0.36 0.38
AlZ03 14.6 14.0 14.2 14.6 14.1
FeZOO 4.98 6.76 5.05 4.60 6.50
HnO 0.15 0.16 0014 0.08 0.09
MaO 1.35 1.16 1.07 1.77 2.72
CaD 1.36 1.89 1.63 0.81 0.94
Na20 2.76 3.44 4.24 6.90 6.35
K20 4.86 3.42 3.16 1.89 1.29
P206 0.09 0.10 0.11 0.12 0.14
WI 1.83 1.85 1.69 2.20 2.10

Totall 99.11 99.9 99.2 100.7 100.1

Re8ult8 in percentages

Page 14Report AC OAD1134Anal)'Bis oode ICP 6

NATA Certificate

I
I
I
I
I
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704348 704349 704350 704361 704352

8102 63.8 65.0 66.6 62.4 67.1
T10Z 0.46 0.36 0.36 0.36 0.36
Al203 14.8 14.4 15.1 14.7 14.4
Fe203 7.30 6.70 5.35 8.46 6.60
MoO 0.11 0.14 0.13 0.18 0.16
HIO 4.28 3.18 2.52 5.60 2.38
CaD 0.71 1.48 1.38 0.70 1.86
Na20 4.94 4.00 6.65 4.04 5.15
K20 0.86 2.06 1.57 0.96 1.36
P205 0.19 0.14 0.16 0.16 0.12
LOl 2.96 2.74 2.32 3.38 2.30

Totals 100.4 100.2 101.0 100.9 100.7

'6'082340321

411485

Page 15

CLASSIC LABS SA

Resulta in percentages

Report AI; OAD1l34

Total FE as FeZ03

Analyaia oode ICP 5

NATA Certificate

L ·.."':If(

C CLASSIC LABORATORIES LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
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~4d~sslc LABORATORIES LTD

8i02 66.9 67.2
Ti02 0.35 0.33
Al203 14.4 14.6
Fe203 6.45 5.00
HnO 0.15 0.10
MaO 2.60 1.60
CaO 1.61 1.99
Na20 5.56 4.90
K20 1.21 2.28
P205 0.12 0.12
LOI 2.60 2.24

Totals 100.9 100.4

Analysis code ICP Ii Report AD OAD1l34

1i11997

411486
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CLASSIC LABS SA

Results in percentages

704353 704354

V982349321

NATA certificate

Total FE as Fe203

• 99 94"27 11: 98I
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Anal)'llill code ICP llA Report AD OAD1134

NATA Certificate order No. 1482

Sample Cr

704326 611

704327 648

704328 613

704329 904

704330 865

704332 889

704333 871 .

704334 841

704335 1243

704336 1591

704337 1406

704338 1234

704339 1027

704340 941

704342 <60

704343 119

704344 <60

704346 107

704346 51

704347 125

Detn limit (50)

• 90 01/27 11: 06I
I~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

V082310321

.. ".:.<

'!{;;J

ClASSIC lABORATORIES LTD

CLASS I C LABS SA 1ilI008

iJ:l:!487

Page 17
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CLASSIC LABS SA

/11148'~'i .. ....i.I. L. a

Page 18

Reaultil in PJID

Or

70

85

96

86

<50

<50

138

(50)

Report AC OAD1l34

Order No. 1482

8ample

704349

704348

104350

704351

704352

704363

704954

Detn lilllit

U082340321

Anal)'Bis code ICP 6A

NATA certificate

II '90 04~27 11:07

~
..,
q<:>U

I C ClASSIC LABORATORIES LTD
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I • 90 04/27 15:58 V882340321 CLASSIC LABS SA 1i11002. , ..... 4:11489

I~
'!lSi

CLASSIC LABORATORIES LTD

I
Job. OAD1134

ANALYTICAL R~PORT O/N. 1482

sample As Rb Sr Zr Nb Y Ag

I 704328 2 <2 95 130 4 20 1
704327 5 20 480 135 5 20 <1

I 704328 3 32 720 125 5 18 <1
704329 12 22 350 110 4 18 <1
704330 5 17 380 105 2 18 1

I 704331 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.N.R. L.H.R.
704332 5 22 380 lOS <2 18 <1
704333 3 12 350 105 4 18 1

I
704334 8 20 530 86 4 18 1
704335 40 20 410 120 3 22 <1
704338 24 30 480 145 6 30 <1
704337 8 48 450 125 3 22 <1

I 704338 8 38 370 110 3 22 <1
704339 4 17 380 84 3 18 <1
704340 8 14 270 100 3 18 1

I 704341 L.H.R. L.H.R. L.H.R. L.N.R. L~N.R. LIN.R. LIN.R.
704342 3 38 350 200 8 32 <1
704343 <2 145 370 180 9 32 <1

I
704344 <2 100 410 185 9 32 <1
704345 3 86 350 180 8 32 <1
704348 3 34 135 200 10 32 <1
704347 <2 24 195 200 8 30 <1

I 704348 <2 22 180 200 9 30 <1
704349 <2 66 210 200 9 32 <1
704350 <2 48 180 210 9 32 <1

I 704351 <2 28 115 200 8 30 <1
704352 6 34 270 210 8 32 <1
704353 2 30 160 200 8 30 <1

I
704354 2 70 240 200 8 34 <1

Unlt& ppm ppm ppm ppm ppm ppm ppm
Detn Limit 2 2 2 4 2 4 1

I Scheme XRFl XRFl XRFl XR.1'1 XR.Fl XRFl AAS3

I
I
I
I
I
I
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• 90 051'01 12: 56 '5'062340321 CLASSIC LABS SA 1ilI002

~41j~
411490

C CLASSIC LABORATORIES LTD
Job. OADl134

ANA~¥TICA~ REPORT O/NI 1482

Sample Au Avg Au Au Rpl Au SSI Cu Pb Zn

704326 0.02 0.03 <0.01 130 30 98
704327 0.02 0.02 125 38 88
704328 0.02 0.02 90 34 58
704329 <0.01 <0.01 75 35 66
704330 <0.01 <0.01 52 30 60
704331 ~.N.R. ~.N.R. I..N.R. L..N.R. L.N.R.
704332 0.01 0.01 82 28 68
704333 0.02 0.02 48 46 110
704334 0.02 0.02 58 34 68
704335 <0.01 <0.01 48 40 82
704338 0.01 0.01 58 38 130
704337 0.01 0.01 54 36 84
704338 0.01 0.01 58 34 70
704339 <0.01 <0.01 56 40 68
704340 0.01 0.01 44 34 90
704341 L.N.R. L.N.R. L.N.R. L.N.R. L.N.R.
'104342 <0.01 <0.01 7 58 230
704343 0.01 0.01 8 28 320
7043U <0.01 <0.01 2 20 120
704345 <0.01 <0.01 6 18 105
704348 <0.01 <0.01 0.01 7 10 78
704347 0.01 0.01 8 14 92
704348 0.01 0.01 3 18 120
704349 0.01 0.01 24 38 540
704350 0.01 0.01 4 12 110
704351 <0.01 <0.01 3 20 180
704352 <0.01 <0.01 2 18 170
704353 <0.01 <0.01 7 20 130
704354 <0.01 <0.01 5 12 82

Units ppm ppm ppm ppm ppm ppm ppm
Cetn Limit 0.01 0.01 0.01 0.01 2 4 2

Soheme FAI FA! FAI FAI UBI .\AS1 AASI

Page 2 of 2



PETROLOGY, GEOCHEMISTRY ANtrCoRRElATION OF
lAVAS IN BUlGOBAC RIVER DRillHOLES BRD-01, 02, 03

and 05, W. TASMANIA
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Section 4: The Mt Read Volcanics: A Review 5

Section 3: Methods 3

Section 2: Introduction and Aims of this Study 2

SECTION 7: Modern Analogues of the Mt Read
Volcanics 1 8

411492

CONTENTS

Section 6: Geochemistry of the Mt Read 1 2
Volcanics

6.1: Introduction 1 2
6.2: Wholerock Chemistry 1 2

6.2.1 Central Volcanic Complex 1 2
6.2.2 Que-Hellyer Footwall Andesite 1 3
6.2.3 Western Volcanic Sequence 1 3
6.2.4 Noddy Ck Volcanics 1 4
6.2.5 Tyndall Group 1 4
6.2.6 Miners Ridge Basalts 1 5
6.2.7 Henty Dyke Swarm/Fault Wedge 1 5

6.3: Summary of the Geochemical
Correlations within the Mt Read
Volcanics 16

SECTION 8: Summary of ~he Geochemistry of
the Mt Read Volcanics 1 9

Section 5: Mt Read Volcanics: Geological 6
Considerations

5.1: Introduction 6
5.2: Central Volcanic Complex 7
5.3: Western Volcanic Sequence 8
5.4: Tyndall Group 8
5.5: Noddy Creek Volcanics 9
5.6: Granitoid Intrusives 1 0
5.7: Miners Ridge Sequence 1 0
5.8: Henty Fault Wedge and Dyke Swarm 1 0

Page No:
Section 1: SUMMARY and Recommendations 1

48.:..
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SECTION 15: Alteration and Mineralization 41

SECTION 14: Implications for Basin Architect-
ure and Correlation 39

Units:
35
35
38

Sequence
20
20
2 1
21
2 1
22
22
23

SECTION 13: Correlation of Petrochemical
Bulgobac-Hellyer Area

13.1: Discussion of Correlations
13.2: Where Is the Mixed Sequence?

SECTION 12: Some Comments on Correlation
and Stratigraphic Units in Ancient
Terrains 32

SECTION 16: Tectonic Model for the Cambrian 42

Geological Evolution of Western
Tasmania

REFERENCES '-. 4 4

APPENDICES

SECTION 11: Correlations With Hellyer and Que
Rv Mines Region 31

SECTION 10: Petrochemical Logs of the Drilled
Volcanics 24

10.1: Introduction 24
10.2: BRD01l01A 24
10.3: BRD02 26
10.4: BRD03 2 7
10.5: BRD05 2 8
10.6: MCH-1 29

CONTENTS (continued)
SECTION 9: Drill Logs and Stratigraphic

around EL39/85
9.1: Introduction
9.2: BRD01l01A
9.3: BRD02
9.4: BRD03
9.5: BRD04
9.6: BRD05
9.7: Mines Dept Hole MCH-1

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



Figure 7: /Petrochemical logs of volcanic units in
the EL39/85 drillholes and MCH-1. 30

Figure 12:) Element variation diagrams showing
evidence of strong calcite and mild pyrite
alteration in drilled basalts. 4 1

Figure 8: / Correlation diagram linking suggested
lava unit correlates in EL39/85 area. 35

Figure 9: / Immobile element variation diagram
comparing BRD01/01 A units 8 and 9 lavas
with Central Volcanic Complex lavas and
Que Footwall andesites. 3 6

Figure 10:/ Immobile element variation diagram
showing the slightly different
compositional fields defined by dacitic
units in BRD01l01A and BRD05. 37

Figure 11: / Variation of K20 and Na20 against
immobile ratio TilZr showing effects of
albitization and sericitization. 41

,j11484

Follows pg:
2

FIGURES:

Figure 2:/ Immobile element variation diagrams
showing compositional fields of main
volcanic units within the Mt Read Voles. 1 2

Figure 3: / REE patterns and P2)5 vs Ti/Zr diagrams
for Central Volcanic Complex and Western
Volcanic Sequence lavas. 1 3

Figure 4: / Generalized stratigraphy in the Que-
Hellyer region (after Corbett and
Komyshan 1989). 2 0

Figure 5: I Map of drillhole location in EI39/85. 2 1

Figure 6: j Immobile element variation diagrams
showing effective separation of
compositional fields of various
lithochemical units in BRD05. 24

Figure 1: / Location map of Bulgobac EL39/85
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TABLES:

Appendix Table AS: / Wholerock analyses of Que­
Hellyer Footwall andesites:

Wholerock analyses of lavas from
Volcanic Sequence north of the

Table A4: J

the Western
Henty Fault:

Appendix Table A7:./ Wholerock analyses of lavas from
the Noddy Ck Volcanics, Sorell Peninsula:

Appendix Table A6:" Wholerock analyses of lavas from
the Tyndall Group:

Appendix Table AS: J Wholerock analyses of basalts
from the Henty Dyke Swarm:

Appendix Table AI: l Wholerock analyses of Central
Volcanic Complex Group I lavas:

Appendix

Appendix Table A2:! Wholerock analyses of Central
Volcanic Complex Group 2 lavas:

Appendix Table A3:/ Wholerock analyses of lavas from
the Western Volcanic Sequence south of the
Henty Fault:

Table 1: / Wholerock analyses of rocks from
BRDOI/OIA, 02, 03 and OS...follows page 23:
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This report presents a review of the geology, geochemistry and tectonic implications of
the economically-important Mount Read Volcanics, a Cambrian orogenic basalt-andesite-dacite­
rhyolite suite in western Tasmania. Apetrological and geochemical study of the thick lava
sequences drilled by CSRlPlacer in their Bulgobac EL39/8S is reported. These lavas are
compared with the regional units recognized within the Mt Read Volcanics, and correlations are
drawn. There is indisputable evidence that the thick basalt-andesite sequences drilled at
Bulgobac are direct correlates of the Hellyer basalt, that hosts the Hellyer VMS deposit Skm
further east. The Hellyer basalt and its correlates at Bulgobac are shown to be very unusual
shoshonitic lavas (high-K, high-nOS, but low Ti02 contents) and modern analogues are
restricted to post-collisional settings, being erupted after arc-eontinent or arc-arc collisions. A
tectonic model for the geological evolution of W Tasmania is summarized. In this model, the
extensive mafic-ultramafic complexes of the region are interpreted as folded, formerly near­
horizontal thrust sheets (allochthons) emplaced westward on to the Rocky Cape passive
continental margin during arc-continent collision in the Middle or Late Cambrian. The Hellyer
basalts were erupted after this event, as evidenced by the occurrence of abundant ophiolite­
derived chromites in the Animal Ck Greywacke that underlies the Hellyer basalts and
associated rocks.

Correlations of various lava units between the Bulgobac drillholes and the Mines Dept
Mt Charter drillhole further south are attempted, based on diagnostic immobile element ratios.
One key observation is that the basal (Unit 9) andesite recovered in BRDOI/OIA is likely to be
a correlate of the Central Volcanic Complex Group 2 andesites, that intruded the Central
Volcanic Complex Group I lavas along the length of the Mt Read Volcanics belt. This could
imply that the Animal Ck Greywacke thins dramatically westward, as the overlying Hellyer
basalts and Que Rv Shale thicken in the same direction. The simplest interpretation of this
scenario is that the rift (?) basin in which these sediments and lavas were accumulating had its
deepest area moving westward with time. This hypothesis may be useful in focussing
explorati9fl models on regions of greatest potential interest.

Within the EL, the rock sequence in the subsurface contains the mineralized horiwn
that hosts the Que and Hellyer VMS deposits, although alteration within the drillholes was not
as expected in the vicinity of any significant VMS mineralization. In addition to providing a
better understanding of the local geological setting of this key area for VMS exploration, this
report suggests that the contact between the Que Rv Shale and the Hellyer basalts should not be
disreg'V~ed during exploration, especially as there appears to be a shift with time in the locus
ofvo~ism and sedimentation across this region.
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4; to examine the distribution, and petrographic and compositional effects
of alteration in the drillholes, and

2: to search for possible interhole correlations between units drilled in
the five holes on EL39/85,

5: to make some regional synthesis of the significance of the petrological
and geochemical data assessed in this stUdy.

2
.1 j "'. '.' 0 ,..,'f_~':f:J1

Bulgobac Geochemistry and Correlations

3: to compare, petrologically and compositionally, the lava sequences"
drilled in EL39/85 with other lava sequences within the MRV,
particularly those at the Mines Department Mt Charter stratigraphic
hole MCH-1, and at the mines at Que Rv and Hellyer,

The main aims of the present study are:
1: to combine petrographic and geochemical data from each of the

drillholes on EL39/85 to define and classify volcanic units in each

drillhole

SECTION 2: INTRODUCTION and AIMS OF THIS STUDY
EL 39/85, held by Placer Exploration Ltd and targeted at volcanogenic

base and precious metal mineralization, is located immediately W of the

Murchison Hwy only a few kilometers W of the Que Rv deposit and 5km W of
the Hellyer massive sulphide deposit (Figure 1). There is little doubt from
regional geological considerations and mapping around the EL that the

geological sequence underlying the EL correlates directly with the
sequences east of the Murchison Hwy at Que Rv and Hellyer.

Five diamond drillholes BRD 01 to 05, have been put down into
Mount Read Volcanics correlates. Significant thicknesses of basic and
intermediate lavas within the Mount Read Volcanics (herein MRV) correlates
were encountered in four of these, including the two deep holes, BRD 01
(1133m), and in BRD 05 (1181m).
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LOCATION MAP E.L.39/85 BULGOBAC RIVER TAS.
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Background information for this study was provided by Peter Ellis, and

included Placer Exploration and earlier CSR Exploration Ltd. reports. A

large number of thin sections from the five Bulgobac holes have been

examined, the first batch (BRD01 top section, 02 and 03) by Dr Jane Barron ,

and the remainder by me. Around 170 wholerock major and trace element

analyses of individual samples or core sections were done for CSR/Placer

by Classic Comlabs (SA) and provided to me for this study. These were
dominantly for samples from BRD01 and 05, and all have been arranged for

convenience into Tables 1-3, according to depth in each hole. These Tables
are saved, together with a copy of the text of this report, on a MACINTOSH

microcomputer disc stored in the back cover of this report.

As the major element analyses provided by Classic Comlabs contain

between 1 and 20 wt% loss on ignition (proportional broadly to the degree of

alteration of the sample), all analyses have been recalculated volatile-free.

This procedure facilitates data interpretation and makes direct comparison
of variably altered samples more meaningful.

In sequences of altered lavas, it is obvious that different styles of
alteration, and variable vein assemblages, produce differing extents and

directions of modifications of the primary rock composition. The common

vein and alteration minerals and assemblages in MRV lava sequences, such

as calcite, quartz, sericite, chlorite and to a lesser extent pyrite and barite,
indicate that Si02, CaO and the alkalis (Na, K, Sr, Rb, Ba..) are all mobile to

some extent during both regional burial metamorphism, and more localized

hydrothermal alteration. Therefore, in assessing the geochemical data from

such lava suites with regard to determining primary affinities or making

regional or local correlations, due weight should be put on those elements

and element ratios which are known to be essentially immobile during such

post-eruptive alteration. These so-called immobile elements are those
with a high charge to radius ratio, notably Ti, Nb, Zr, Y, the rare earth

elements, and some other transition elements such as Sc, Y, and normally Ni
and Cr. For this study, REE data are not available, although REE data are

available for basalts and andesites from the same general sequence from

east of the Murchison Hwy (Whitford et al 1989 and author's own data). The

REE data are used for this study in the section dealing with regional

interpretation and tectonic scenario.

Before the data for the- Bulgobac drillholes is presented and discussed,"·

a review of the petrology and geochemistry of the MRV is warranted, since a
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major aim of this study is to compare the Bulgobac samples with other MRV
sequences. In the following pages, a review of the regional distribution,
stratigraphic subdivision, geochemical characteristics, compositional range

through time and tectonic significance of the MRV is given. This section
draws heavily on a paper in preparation (Crawford , Corbett and others) that
should be prepared for a Special Issue of Economic Geology (Ed. R.R. Large)

due to be published in a year's time.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

A ~.... _

q~.G
Bulgobac Geochemistry and Correlations

'11j500
4



SECTION 4: THE MOUNT READ VOLCANICS: A REVIEW
Six years ago I initiated a study to determine the tectonic affinities

of the MRV, using analyses of very carefully selected least-altered lavas
taken from existing University, Mines Department and company collections
(see AMIRA Report 84/P210 April 1986 for background). An initial batch of
analyses of around 100 well-preserved lavas was presented, but the
stratigraphic positions of these rocks was not discussed. Subsequent work,
documented in the August 1987 AMIRA Report, increased the data base
(mainly with samples collected either by myself, Dr. Keith Corbett (Dept. of
Mines) or several company geologists), and attempted to assign
compositional classification/characteristics to well-defined stratigraphic
units such as the Hellyer basalts and the Central Volcanic Complex
andesite-dacite-rhyolite sequence. Further additions to the data base have
been made mainly from samples collected by Dr. Joe Stolz, as part of the
Mount Read gold study reported in the August 1988 AMIRA Report, and
samples from the E-W extension of the MRV from east of Hellyer to Beulah.
The latter samples were mainly collected by Doug Jack (Aber1oyle
Exploration Ltd.) or myself and analysed by me in the Geology Department,
University of Tasmania. Analyses of the samples collected by Doug Jack are
not proprietary information.

The following pages provide a detailed and necessary review of my
current understanding of the compositional range, distribution and

affinities of the various diverse rock suites that constitute the MRV.
Although no detailed study of the petrology, geochemistry and tectonic
significance of the MRV has been attempted prior to the present (ongoing)
study, previous reconnaissance studies of the MRV have reached concensus
that they are a typical calc-alkaline orogenic basalt-andesite-dacite­
rhyolite suite, dominated by dacites and rhyolites.

The Noddy Creek Volcanics, a belt of Cambrian calc-alkaline andesites
on the Sorell Peninsula south of Macquarie Harbour and east of the MRV
proper, are considered by previous authors to be a separate entity to the
MRV, and have not been effectively incorporated in any tectonic model for
the development of western Tasmania.
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5.1: Introduction

The MRV are a basalt-andesite-dacite-rhyolite suite with abundant
interbedded pyroclastics, epiclastics and shale horizons. Rapid facies
changes, complex internal stratigraphy and structure, paucity of fossils,
variable alteration and poor exposure have frustrated a detailed
understanding of their regional geological and tectonic significance. Major
advances have been made in the last five years following a detailed mapping
programme funded by the State Government's MRV Project. Radiometric
dating has provided little clarification of age relationships within the MRV,
due to pervasive alteration. Probably, the most reliable date is a zircon age
of 511 m.y. for the Darwin Granite, which intrudes Tyndall Group, whereas
K-Ar dates range from 407 to 528 m.y. Late Middle- and Upper Cambrian
fossils are recorded from several localities within the MRV (Corbett and
Lees 1987), and trilobites have recently been discovered by the author in
rocks collected by Doug Jack for thin section description from just west of
Paradise; these are being studied by Dr J. Jago (SAlT). A detailed review of
the stratigraphy of the MRV is given in Corbett and Solomon (1989)

Recent systematic detailed mapping by the MRV Project geologists
from the Tasmanian Department of Mines has clarified important geological
relationships within the belt, although several major problems remain.
Whereas the Tyndall and Dundas Groups both clearly overlie Central Belt
Volcanics, some uncertainty remains regarding the stratigraphic
relationships and geological significance of Corbett's (1979) Western
Sequence. Corbett (1979) argued that, since the Western Sequence south of
Queenstown apparently dips beneath the Central Volcanic Complex, it is
likely to be older than the latter. Subsequently, he revised this
interpretation to one in which the thick Western Sequence mafic­
intermediate lava pile at Lynchford has punched up through an older
sedimentary sequence. My detailed geochemical studies of these Western
Sequence lavas indicate that they are almost certainly equivalent to the
Hellyer basalts, time-correlated with the basal Dundas Group, which are
agreed to be post-Central Volcanic Complex. This suggests that the Central
Volcanic Complex in the area south of Queenstown may have been thrust

westward over flanking younger Western Sequence rocks. This postulated
fault would be a southern analogue of the east-dipping Rosebery Fault,
which juxtaposes Dundas Group rocks with overthrust but older Central
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Volcanic Complex in the Rosebery area; main movement on this fault was
Tabberabberan (Corbett & Lees 1987). I prefer to incorporate all lava­
dominated sequences along the western side of the MRV in the Western
Volcanic Sequence; this includes Corbett's (1979) Western Sequence south
of Queenstown, and basal Dundas Group lavas in the Que-Hellyer area further
north.

Several significant findings of the geological mapping of the MRV by
Corbett and others have been:
1. recognition of the Henty Fault System, which transects the MRV east of
Rosebery, bifurcating south of Red Hills; it separates regions of the Central
Volcanic Complex which have different dominant lithologies, structure and
ore deposits: and,
2. the discovery of tholeiitic lavas and dykes outcropping in the core of an

anticline within the Western Volcanic Sequence at Miners Ridge (SW of
Queenstown; Corbett 1979), also in the western part of the block
sandwiched between the north and south Henty Faults (known as the Henty
Fault Wedge), and as a basaltic dyke swarm (the Henty Dyke Swarm) through
the Central Volcanic Complex north of the Henty Fault, between Mount
Dundas and the Pinnacles. These lavas and dykes are compositionally unlike
the high-K calc-alkaline MRV, and their nature and existence must be taken

into account in any comprehensive attempt to model the tectonic
development of western Tasmania.
5.2: Central Volcanic Complex

The Central Volcanic Complex shows significant differences on either
side of the Henty Fault System. Southeast of the fault, volumetrically
dominant plagioclase-phyric dacitic and rhyolitic lavas are intruded by
domes and plugs of hornblende+plagioclase-phyric andesites, well-exposed
on Crown Hill and Leach Hill. Subvolcanic granitoids intrude the Central
Volcanic Complex both north (Murchison Granite) and south (Darwin Granite)
of Queenstown, and are thought to be responsible for the extensive, pink­
weathering potassic alteration which affects felsic lavas throughout this
area. Ignimbrite-like flows with flattened pumice shards are common, but
shale interbeds are sparse. North and west of the Henty Fault the Central
Volcanic Complex contains more andesites than further south, no granites
are recorded, and pink, potassic alteration is rare. Andesites appear to be
mainly extrusive, and as for further south, ignimbritic flows are abundant
and shale inter~als are rare. Basaltic dykes of the Henty Dyke Swarm,

unrelated to MRV magmatism, intrude the Central Volcanic Complex north of
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the Henty Fault. No basaltic lavas are known from either the northern or
southern segments of the Central Volcanic Complex.
5.3: Western Volcanic Sequence

The Western Volcanic Sequence extends along the western side of the
Central Volcanic Complex from Hellyer to south of Queenstown. Unlike the
Central Volcanic Complex, it includes abundant basalts, and shows a
compositional spectrum from basaltic through to rhyolitic lavas, although
basalts are dominant. Extensive, sheet-like bodies of dacitic to rhyolitic
porphyries may be of shallow, intrusive origin. Basalt- and andesite­
dominated sequences occur in the Que-Hellyer and Lynch Creek areas, and
may represent individual volcanic edifices.
5.4: Tyndall Group

The Tyndall Group is presently known only on the southeastern side of
the Henty Fault System. In the Queenstown area, and further south, the
Tyndall Group apparently overlies both the Western Volcanic Sequence and
the Central Volcanic Complex. Correlates of the Tyndall Group occupy
several near-meridional grabens extending north from Queenstown, one
along the Tyndall Range to near Red Hills and the other along the eastern
margin of the MRV in the Lake Dora - Lake Selina area. A significant
difference between the rhyolitic lithologies of the Tyndall Group and those
in the Central Volcanic Complex is believed to be the relative abundance of
quartz phenocrysts in the Tyndall rocks, and their general paucity in the
latter, although my own observations suggest that this diagnostic criteria
may not have much value regionally. Late Middle Cambrian fossils are
known from near the base of the Tyndall Group at several localities. Tuffs,
laharic breccias and epiclastics dominate the Tyndall Group, although lavas
are present in the belt along the eastern side of the MRV. The most
distinctive unit within the Tyndall Group is the Comstock Tuff, a banded
pink and grey tuff well exposed on the Anthony Road. Corbett (1979)
recorded a strikingly similar unit, the Lynchford Tuff, overlying Western
Volcanic Sequence rocks south of Queenstown. The dominant lithology in the
Tyndall Group is quartz+ feldspar-phyric rhyolitic tuff and subordinate
lavas, although dacites are present in the Lake Dora - Lake Selina area. In
the area N of the Henty Fault system, the Southwell Subgroup is the lateral
correlate of the Tyndall Group. Siliciclastic sediments of the Owen
Conglomerate unconformably overlie the Tyndall Group.
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5.5: The Noddy Creek Volcanics

The Queenstown 1: 250,000 sheet, and also a small less detailed map

from the new Geology and Mineral Resources of Tasmania show a probably

fault-bounded block of MRV-type volcanics, informally named the Noddy

Creek Volcanics, extending from Asbestos Point on the southern shore of
Macquarie Harbour southward past the Timbertops area to the headwaters of

the Hibbs River and beyond. As this area is largely inaccessible, details of
the stratigraphy and structure are presently unavailable. Most analyzed

samples in my database were collected by AMOCO/Cyprus geologists during

traverses across the area in summer 1985-86. The volcanic belt is overlain,

probably unconformably, by correlatives of the Owen Conglomerate and

Gordon Limestone; these form a syncline which trends northwest, at a high

angle to the regional strike of the Cambrian lavas and associated rocks. A

second, complex belt of mafic and ultramafic rocks, with slivers of Owen

Conglomerate and fossiliferous Late Cambrian Dundas Group rocks, crops out
sub-parallel to the Noddy Creek belt only a few kilometers further west. On

the Queenstown sheet, this belt appears to be pinched out by faulting before
it reaches the southern shore of Macquarie Harbour.

Mapping by myself and M. Sandiford along the southern shore of

Macquarie Harbour around Asbestos Point, where the Noddy Creek belt is

inferred to outcrop, has shown that lavas are absent from the highly­
sheared sequence here. The sequences along this coast show extensive

faulting (rotated thrusts?). Cataclasized, serpentinized formerly

orthopyroxene-rich ultramafics contain low-Ti dolerite boudins and dolerite
dykes up to 10m thick outcrop immediately east of Asbestos Point. No MRV

lithologies have been found along this coast; I suggest that it is the western

mafic-ultramafic belt which reaches Macquarie Harbour near Asbestos

Point, not the Noddy Creek belt. Further inland the former belt contains

orthopyroxene- rich ultramafic cumulates and gabbros, and also boninitic

lavas. It is interpreted to be a considerably more tectonized equivalent of

the mafic-ultramafic complexes exposed further north in the Dundas Trough
at Heazlewood River, Serpentine Hill and Mcivor Hill (Berry and Crawford

1988). The extent of the Noddy Creek belt north of Timbertops is unknown,

but it does not intersect the Macquarie Harbour shoreline .

Mount Read Volcanics collected in the Noddy Creek belt include

representatives of a basalt- andesite-dacite-rhyolite suite, and a range of

hornblende- bearing dioritic to granodioritic shallow intrusives. A small

hornblende- bearing granodiorite intrusion at Timbertops, and a newly-
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discovered larger pluton of diorite-granodiorite in the headwaters of the
Hibbs River further south (boundaries presently unknown) are undoubtedly
part of the MRV (ie. Cambrian, and not related to the Upper Devonian
granites elsewhere in W Tasmania) sequence in this area, and may be
related to the Murchison and Darwin granitoids which intrude the MRV north
of Macquarie Harbour.
5.6: Granitoid Intrusives

The sub-volcanic Murchison Granite intrudes Tyndall Group lavas and
pyroclastics, and at least two plutons intrude Noddy Creek Volcanics on
Sorell Peninsula. However relative age relationships of the Darwin Granite

are less clear cut. The Darwin Granite intrudes Central Volcanic Complex
lavas, but pebbles of Darwin Granite occur in sediments which
unconformably overlie the granite, and were assigned to the Tyndall Group
by Corbett (1979). On this basis, the Darwin Granite must be pre-Tyndall
Group and cannot be related to the Murchison Granite intrusive event;
implied are two discrete episodes of granitoid magmatism within the
Cambrian in western Tasmania. This problem is simply resolved if the
sediments containing the granite pebbles near Mount Darwin are not Tyndall
Group, but Jukes Breccia (R. Large, pers. comm. 1987); pebbles of Murchison
Granite occur in the Dora Conglomerate, a Jukes Breccia correlate, which

disconformably overlies Tyndall Group lavas near Mount Murchison.
5.7: The Miners Ridge Sequence

Mapping by Corbett (1979) delineated an occurrence of tholeiitic
basalts and dolerites in the core of an anticline within the Western
Volcanic Sequence in the Miners Ridge area, southwest of Queenstown. They
are separated from overlying Western Volcanic Sequence MRV lavas by a
sequence of greywacke, shale and tuff, followed upward by a distinctive
quartzwacke marker horizon, the Miners Ridge Sandstone, then an overlying
sequence of tuff, shale and greywacke which becomes more greywacke-rich
up-sequence. Several voluminous basalt-andesite units (Lynch Creek
Basalts) within the greywacke sequence, which forms part of my Western
Volcanic Sequence, are interpreted as a major volcanic edifice (Corbett
1979). A white quartz-rich tuff separates the greywacke sequence from the
overlying Lynchford Tuff, which bears remarkable similarity in outcrop and

thin section to the Comstock Tuff, the type formation of the Tyndall Group.
5.8: The Henty Fault Wedge and Henty Dyke Swarm

Between the northern and southern extensions of the Henty Fault" •

System, Corbett & Lees (1987) recorded a complex sequence of lavas and
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sediments. Near the junction of the two branches of the Henty Fault and in
the central part of the wedge, the sequence is sediment- dominated, but
some felsic tuffs and andesitic lavas are also present. However in the
western part of the wedge, a belt of pillowed and massive tholeiitic basalts
and intrusive gabbros occurs. The western boundary of this mafic sequence
is a fault; relationships between the basalts, and sediments and andesites
occurring a short distance further east, remain unknown.

Abundant dykes of basalt and dolerite of the Henty Dyke Swarm intrude
the Central Volcanic Complex along, and northwest of the northern branch of
the Henty Fault, at least as far north as Tullah. Preliminary geochemical

studies (McClenaghan & Corbett 1985) showed these dykes to be tholeiitic,
and Corbett & Lees (1987) suggested that they may be related to the basalt
sequence within the Henty Fault Wedge.
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SECTION 6: GEOCHEMISTRY OF THE MOUNT READ VOLCANICS
6.1: Introduction

For the purposes of this review, I have distinguished nine igneous suites
within the MRV. These are:-
1-3. the Central Volcanic Complex
4. the Western Volcanic Sequence
5. the Tyndall Group
6. the Noddy Creek Volcanics
7. the Miners Ridge basalts,
8. Henty Fault Wedge basalts and Henty Dyke Swarm, all tholeiitic, and
9. the Darwin-Murchison and Timbertop-Hibbs Rv. sub-volcanic granitoids.
6.2: Wholerock Chemistry

Representative analyses of andesites, dacites and rhyolites from the
Central Volcanic Complex are given in Appendix Tables A1 and A2; analyses
of Western Volcanic Sequence lavas are given in Tables A3 and A4; analyses
of the Que-Hellyer Footwall andesites are listed in Table A5; analyses of
Tyndall Group lavas and intrusive granitoids are listed in Table A6;.analyses
of lavas and granitoids from the Noddy Creek belt are given in Table A7,
analyses of Miners Ridge and Henty Dyke Swarm mafic lavas are given in
Table AB.
6.2.1: Central Volcanic Complex

Within the main body of the Central Volcanic Complex (herein CVC)
from south of Queenstown to the Mount Charter Fault, the 61 analyzed
least·altered lavas fall into two clearly defined compositional groups,
clearly shown by the variation diagrams in Figure 2. Note that no lavas
more mafic than 58% Si02 are known. Group 1 lavas are volumetrically

dominant, and contain no amphibole in the andesite-dacite compositional
range, whereas the Group 2 rocks almost always contain amphibole, and
appear to be mainly intrusive into the Group 1 lavas. The best occurrences
of these Group 2 amphibole-bearing shallow intrusive rocks is around Crown
Hill, N of Queenstown. Both suites are high-K calc-alkaline andesites. The
Group 2 rocks, however, are considerably more enriched in REE, and have
more pronounced LREE-enrichment than any Group 1 lavas at similar MgO
levels, and lack the pronounced Eu anomalies that typify the Group 1
andesites. As shown further on, these Group 2 andesites intrusive into the
CVC bear strong compositional similarities to many basalt-andesite rocks
in the Western Volcanic Sequence.
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6.2.2: Que-Hellyer Footwall Andesites
Abundant andesites and dacites in the area N of the Mt. Charter Fault,

and occurring footwall to the Hellyer and Que Rv. massive sulphide deposits,
are high-K calc-alkaline orogenic andesites (Table A5). These footwall
andesites, however, bear many compositional similarities to the Central
Volcanic Complex Group 1 andesite-dacite- rhyolite lavas, as shown by the
element variation diagrams in Figure 2. On most of the major element
variation diagrams, the Que-Hellyer Footwall andesites bridge the
compositional gap between the Central Volcanic Complex Groups 1 and 2
lavas. Trace element ratios plotted against major element abundances or
ratios (Figure 2 continued) show that the mafic Central Volcanic Complex
Group 1 andesite with 61% Si02 tends to plot in the field of the Que-Hellyer

Footwall andesites. Note that the great majority of analyzed Central
Volcanic Complex Group 1 lavas have more than 65% Si02 , whereas the Que­
Hellyer Footwall lavas range down to 53% Si02 and have abundant lavas
with less than 65% Si02.

It is generally accepted that the Que-Hellyer Footwall andesites are
separated from the underlying Central Volcanic Complex lavas by the largely
Precambrian-derived Animal Creek Greywacke. Also, as suggested above,
the Central Volcanic Complex Group 2 andesites and related rocks are
compositionally similar to the Western Volcanic Sequence andesites, and
are mainly clearly intrusive into the Group 1 CVC lavas. This implies that
there may be a gradual temporal compositional change in the Mt. Read
Volcanics from Group 1 CVC lavas, through Que-Hellyer Footwall andesites
to the most REE- and P205-enriched basaltic-andesitic lavas of the Western
Volcanic Sequence (mainly within the Hellyer and Lynchford basalt
sequences). The CVC Group 2 andesites intrusive into the CVC may be
broadly time correlates of the Hellyer basalts, which crystallized abundant
hornblende due to the slightly deeper crustal level at which these intrusives
crystallized.
6.2.3: Western Volcanic Sequence Lavas

Abundant basalts in the Western Volcanic Sequence both Nand S of the
Henty Fault System range compositionally from high-K calc-alkaline basalt
compositions to exceptionally P20 S- and LREE-enriched shoshonites (Tables

A3 and A4). These occur in two main accumulations, at Hellyer, and another
further south at· Lynchford. Both probably represent volcanic edifices

within fault-bounded troughs. No basaltic lavas are known from the Central
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6.2.5: The Tyndall Group
Geochemical study of the Tyndall Group and the Cambrian granitoids in

western Tasmania is only now commencing, so it is premature to draw any
firm conclusions about the compositional affinities and correlations of
these lavas, which for the available data, always have more than 66 Si02.

14

Volcanic Complex. The Western Volcanic Sequence andesitic lavas, although
apparently subordinate volumetrically to basalts, are compositionally
distinct from any possible parent magmas of the Central Volcanic Complex
Group 1 andesites.

The less enriched end-members of the spectrum of (basalt and)
andesite compositions in the Western Volcanic Sequence overlap

compositionally with Central Volcanic Complex Group 2 andesites and
extend to considerably higher LREE and P20S (and lower Ti/Zr) contents

(Figure 3a and 3b and Tables A3 and A4).
The occurrence of strikingly unusual highly P20 S- and LREE-enriched

(Figure 3b) magnesian basaltic lavas both in the northern part of the
Western Volcanic Sequence (Hellyer area) and 50 km further south at
Lynchford (west of Queenstown) forms the basis of my claim that Corbett's
(1979) Western Sequence in the Queenstown area is likely to be younger
than the Central Volcanic Sequence, and a correlate of the Hellyer basalt­
andesite sequence. Similar lavas are recorded from the poorly-known
Beulah section of the MRV, well to the east of Hellyer.
6.2.4: Noddy Creek Volcanics

Representative analyses of the Noddy Creek Volcanics are given in
Table A7. These are a high-K calc-alkaline suite extending across the
basalt to rhyolite compositional range. Compositional fields for the Noddy
Creek rocks pIus REE patterns (not shown) suggest that both the
compositional groups recognized within the Central Volcanic Complex are

also present in the Noddy Creek belt. This is further supported by the
observation that the group of Noddy Creek rocks with the higher REE levels,
close to those of the Central Volcanic Complex Group 2, are hornblende

diorites and granodiorites compositionally and mineralogically very close to
the CVC Group 2 hornblende-bearing lavas and shallow andesitic intrusives.
One difference from the Central Volcanic Complex, however, is that the
extrusive basalts within the Noddy Creek Volcanics have no known
counterparts in the Central Volcanic Complex.
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Preliminary isotopic data for Nd-Sr suggest that the Tyndall lavas have a
stronger crustal signature than the CVC Group 1 rocks. However, it appears
that in major element terms, the Tyndall Group lavas are similar to the
Group 1 Central Volcanic Complex lavas with similar Si02 levels. Further

detailed studies of the Tyndall Group and its correlates are required before
any real idea of the significance and extent (in time and space) of this unit
can be gained. It seems reasonable based on available data to argue that the
Darwin and Murchison Granites are broadly comagmatic with the Tyndall
Group.

6.2.6: The Miners Ridge Basalts
Basalts outcropping in the anticlinal core within the Western Volcanic

Sequence at Miners Ridge are compositionally (Table A8) unlike the MRV, in
that they are strongly tholeiitic, with Ti/Zr values from 90 to 160, very
low P20 S contents, and strongly depleted REE patterns. All these

compositional features are characteristic of island arc tholeiites erupted in
an intra-oceanic arc setting, such as those presently erupting in the Tongan
and Vanuatu arcs. In this respect, they would seem to be unrelated to the
MRV. They may, therefore, represent part of the basement onto which the

MRV were erupted. In this scenario, they would be the uppermost part of the
large ophiolites along the western margin of the Dundas Trough. These are
interpreted as allochthonous slices of forearc crust that was emplaced on
Rocky Cape passive margin crust during the Middle Cambrian arc-continent
collision which constructed much of the crust of western Tasmania (see

Berry and Crawford 1987 and later).
6.2.7: The Henty Dyke Swarm and Henty Fault Wedge Sequence.

As for the Tyndall Group, geochemical studies of these rocks have only
recently commenced. However, on the basis of available data, it is clear

that both the Henty Dyke Swarm and the Henty Fault Wedge are basalt­
dominated sequences, and that the lavas are tholeiitic (Table A9), with
relatively flat REE patterns and other immobile trace element ratios most
similar to incipient backarc basin basalts. The dyke swarm, at least,
attests to an episode of tension and rifting of the Central Volcanic Complex
that has no known counterpart in the Western Volcanic Sequence. It will be
critical to determine if Henty Dyke Swarm correlates are present in the
Hellyer to Beulah area.
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6.3: Summary of the Geochemical Correlations Within the Mount
Read Volcanics

The element variations diagrams presented in all the foregoing
discussion, suggest to me the following conclusions regarding correlations
within the MRV.
1. The primitive, LREE-depleted tholeiites exposed at the base of the
Western Volcanic Sequence at Miners Ridge are probably part of the
ophiolitic allochthon extending along the western side of the Mt. Read
Volcanics belt, and formed in an intra-oceanic island arc. The Western

Volcanic Sequence lavas may have been erupted partly or entirely through
and onto this ophiolitic sheet.
2. The Western Volcanic Sequence lavas are basalt- and andesite-dominated
and occur in two major accumulations, in the Que-Hellyer region and at
Lynchford. A third. poorly-known sequence of these lavas may be present at
Beulah. These rocks range from high-K calc-alkaline basalts and andesites
to exceptionally LREE-and P20 5-enriched shoshonitic compositions. The

latter are characteristic of post-collisional magmatism, and their tectonic
significance will be discussed further on.
3. Rocks classified as belonging to the Central Volcanic Complex of the MRV
in the area from the Mount Charter Fault to south of Queenstown are high-K
orogenic andesites and fall into two major compositional groups. The older
Group 1 andesite-dacite-rhyolite sequence (minimum Si02 content 58%) is

intruded by the often hornblende-bearing Group 2 andesitic to dacitic rocks,
which are much more strongly REE-enriched, and have lower Ti02 and higher
P20 5 contents at any stage of fractionation. It should be examined in the

future whether these Group 2 rocks are compositionally transitional into
the Western Volcanic Sequence lava spectrum.
4. North of the Mount Charter Fault, the Que-Hellyer Footwall andesite­
dacite sequence shows a strong compositional overlap with the Central
Volcanic Complex Group 1 lavas, but nevertheless can be discriminated from
the latter using appropriate variation diagrams. The Que-Hellyer Footwall
andesites show a range of compositions, from relatively weak LREE­
enrichment, to quite pronounced LREE-enrichment, approaching levels shown

by the Central Volcanic Complex Group 2 lavas.
5. The sequence of lavas exposed on the Sorell Peninsula, known as the
Noddy Creek Volcanics, shows an almost identical range of compositions to
the· Central Volcanic Complex, except that it contains basaltic flows which

remain undiscovered if they exist within the Central Volcanic Complex.
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Both the less LREE-enriched (Group 1) and more strongly LREE-enriched
(Group 2) suites represented in the Central Volcanic Complex are also
present in the Noddy Creek Volcanics, with the further similarity that the

Group 2 correlates are hornblende-bearing intrusives similar to many of the
Central Volcanic Complex Group 2 lavas around Crown and Leach Hills, N of
Queenstown.
6. Preliminary geochemical studies of the Tyndall Group are only just
commencing, but the small amount of available data suggest that the few
Tyndall Group andesites/dacites known (from the Lake Selina area) are
compositionally identical to the Group 1 Central Volcanic Complex lavas.
As it is presently understood, I am not happy with the definition and
interpretations of the distribution and significance of the Tyndall Group. It
seems to me to be simply the top part of the Central Volcanic Complex,

separated from the main underlying lava pile by a weak (or sometimes
probably absent) dis- or unconformity.
7. Finally, the Central Volcanic Complex is intruded by abundant basaltic

dykes of the Henty Dyke Swarm. These basalts are closest compositionally
to young and incipient backarc basin basalts, and are unknown intruding the
Western Volcanic Sequence or the belt of Mount Read Volcanics north of the
Mount Charter Fault and also east of Hellyer.
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SECTION 7: MODERN ANALOGUES OF THE MOUNT READ
VOLCANICS

Most andesites and associated lavas recorded in this study (some
Central Volcanic Complex lavas and their correlates east of Hellyer, in the
Que-Hellyer Footwall and in the Noddy Creek belt, have REE patterns
comparable to modern high-K calc-alkaline arc lavas. The closest
chemically analogous modern arc suites to these MRV andesites are those
high-K calc-alkaline suites erupted in mature island arcs (eg. Japan or

Sumatra) or continental margin arcs such as the Aeolian and northwestern
Hellenic arcs, the Andes, Mexico and Central America.

The closest modern analogues of the high-K to shoshonitic basaltic­
andesitic suites in the Western Volcanic Sequence are the high-K mafic­
intermediate lava series from eastern Papua and the Papua-Niugini
highlands, the lower-K suites of the Roman Province, post-orogenic dykes in
the European Alps in northern Italy and post-collisional lavas in eastern
Turkey· northern Iran. In each of these areas magmatism is post­
collisional, yet the lavas show evidence (eg. low Ti, Nb) of derivation from a
subduction-modified upper mantle. Varne (1985) argued that K-rich lavas in
the Indonesian and other island arcs may be derived from ancient, enriched
subcontinental mantle dragged into the sub-arc subduction zone of magma
generation during continent-arc collision.

I am impressed by the similarities in geological setting and
composition of the MRV and those from eastern Papua. At the latter
location, high-K and shoshonitic lavas overlie allochthonous, depleted
'ophiolitic' basement (that includes boninites) of the Papuan Ultramafic
Belt, which had been emplaced during Mid-Tertiary arc-continent collision.
As shown in the Miners Ridge area, similar LREE- and P20 S -rich, high-K

andesites and basalts (shoshonites) overlie LREE-depleted basalts very
similar to those in the low-Ti lava carapace of the Serpentine Hill mafic
ultramafic complex thrust slice . This actualistic tectonic comparison
offers further support for the hypothesis that the igneous rock associations
in W Tasmania were assembled as a result of a middle Middle Cambrian arc­
continent collision (Berry & Crawford 1987). This model is referred to
again further on in this report.
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The Mount Read Volcanics are a complex Middle and Upper
Cambrian orogenic volcanic series in which the major magmatic suites
represented are high-K calc-alkaline, differing mainly in the degree of
enrichment of LREE (and probably originally, of K-group elements and P).
The lavas range from high-K andesites with relatively weak LREE­
enrichment (yet still significantly greater than for many normal, medium-K
arc (orogenic) andesites, to shoshonitic basalts with extreme LREE- and P­
enrichment.

The former extend along the length of the Mount Read Volcanic belt,
and must include at least several discrete volcanic centres. Subtle but
consistent compositional differences, for example between the Que-Hellyer

Footwall andesites and the Central Volcanic Complex Group 1 andesites
support this interpretation. Shoshonites are apparently restricted to
several major eruptive centres (rifts?), and occur near the top of the Mount
Read lava pile. There is strong evidence for a progressive enrichment in
LREE and P20 S in the Mount Read lavas with time, so that the uppermost

lavas should be, and apparently are, the most enriched.
LREE-depleted, low-Ti tholeiites outcropping in the core of an

anticline at Miners Ridge are tentatively correlated with the uppermost
lavas in the allochthonous mafic-ultramafic Complexes which extend down
the western margin of the Dundas Trough. Since the Miners Ridge sequence
forms basement to the Western Volcanic Sequence of the MRV, it is inferred
that lavas of the latter sequence were erupted through and onto the
recently-emplaced allochthon, and record the progressive change in mantle
composition and structure as underthrust sub-continental mantle arrived
under the former site of arc magmatism.

The range of magma suites represented in the MRV record
continental arc magmatism during and after an arc-continent collision.

51.;;

SECTION 8: SUMMARY of GEOCHEMISTRY of Mt. READ
VOLCANICS
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SECTION 9: DRILL LOGS and STRATIGRAPHIC SE~UENCE

AROUND EL39/85
9.1: Introduction

Much of the NW part of the EL is a plateau covered by Tertiary basalt
flows that support thick rainforest. The SE part of the EL is underlain by
relatively flat-lying late Middle Cambrian volcaniclastic sediments and
shale interpreted to overlie the main Que-Hellyer volcanics sequence. The
regional stratigraphy determined from the Hellyer-Que-Mt Charter area is
(Corbett and Komyshan, 1989) from base upwards (Figure 4):
1: Central Yolcanic Complex (CYC) andesites, dacites and rhyolites of
unknown thickness, presumed to conformably underlie
2: the Animal Creek Greywacke, a sequence of muscovite-bearing
greywackes up to -800m thick in the Murchison Hwy area, derived in large

part from pelitic metamorphics of probable Precambrian age.
3: Overlying the Animal Creek Greywacke with conformity is a sequence of
feldspar-phyric andesites and minor basalts, with dacitic flows and domes,

termed the Que-Hellyer Footwall Andesites.(herein QHFA). These include
the Lower Tuff and Lava sequence, and the Lower Andesites and Basalts of
Corbett and Komyshan (1989), as shown on Figure 4. This sequence varies in
thickness from an estimated maximum of around 1000m near the Que Rv
mine, to -480m in the Mt Charter drillhole MCH1. Corbett and Komyshan
(1989) subdivided this sequence into
3a: a basal 'Lower Tuff and Lava ' unit, perhaps 200-300m thick SE of Mt
Charter, but only 80m thick in MCH-1; this unit consists of felsic tuff and
subordinate flow-banded dacitic lavas, and a unit of andesitic lava (62%
Si02, 2.3% MgO) referred to as 'basalt' in Corbett and Komyshan Overlying
this unit is a sequence referred to by Corbett and Komyshan (1989) as
3b: the 'Lower Andesites and Basalts', which may be as thick as 400-500m E
of the Que River Mine, but is only 260m thick in MCH-1. This unit is
discussed in more detail further on; it consists of basaltic and andesitic

lavas and breccias and a 5m-thick siltstone unit.
4: Conformably overlying the QHFA is a sequence of pyroclastics and
epiclastics that is up to 300m thick, and is termed in the Que Rv mine
stratigraphy the 'Mixed Sequence'. This 'Mixed Sequence' hosts both the Que
River and Hellyer massive sulphide deposits, and is clearly the main
exploration target in this EL. This unit is around 10m thick in MCH-1, and
NE of Que Rv it contains up to five separate flows of andesitic-basaltic

lavas. It is conformably overlain by
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Figure 4: Stratigraphic diagram for the Que-Hellyer-Bulgohac
region according to Corhett and Komyshan (1989).
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5: the Hellyer Basalt (also termed the Upper Basalts and Andesites), an
extensive often vesicular, pillowed and quite primitive basalt, reaching
220m thick above the Hellyer orebody. This basalt apparently thins to the
S, where it is only around 60m thick in MCH-1, and overlain by about 30m of
andesitic lava and breccia. This basaltic unit apparently thins to the N,
where only a 10m thickness is present just SE of the Murchison Hwy ­
Cradle Mtn Link Rd junction.

6: Overlying the Hellyer Basalt conformably is a remarkable, thick black
shale, the Que River Shale, that contains late Middle Cambrian fossils; it is

around 150m thick on the Murchison Hwy, but probably thins out eastward.
7: The youngest Cambrian unit in the area is a sequence of epiclastic
sediments and tuffs with occasional rhyolitic lavas, of the Southwell
Subgroup. This apparently conformably overlies the Que River Shale. The
basal unit is an -300m thick pumiceous crystal-lithic-vitric tuff.

Five diamond drillholes have been put down within the EL since April
1987. The locations of these holes are shown on Figure 5.
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9.7: Mines Dept Hole MCH-l

The Mines Department drilled a stratigraphic hole just W of Mt Charter,
which was deepened 200m by Aberfoyle Resources Ltd., who had fillet
grinds of the entire core section analyzed for Ti, Zr, Cr, Ba and base metals.
This is almost 6km due S of the Bulgobac holes, and provides a useful
published database for regional comparison of the Bulgobac sections. The
generalized log follows. I have not examined thin sections from this hole:

o- 1O.3m Que Rv Shale

10.3 - 57.7m Dacitic lavas and lava breccias

57.7 - 115.1m Basaltic lavaslbreccias (Siltstone at 115.1 - 116m)

116.0 - 120.5m Basaltic lava breccia

120.5 - 17S.0m Dacitic tuffs and lavas, flow banded

17S.0 - 195.7m "Epiclastic Breccia' - dacitic

195.7 - 354.3m Basaltic lava and lava breccia

354.3 - 359.7m Sandstone

359.7 - 37S.9m Dacitic lava breccias

37S.9 - 399.Sm Andesitic lavas and breccias

399.S - 459.7m Dacitic lavas and lava breccias

459.7 - 491.5m Andesitic lavaslbreccias (Siltstone at 491.5 - 497.2m)

497.2 - 49S.5m Andesite lava

49S.5 - 5OD.Sm Basaltic lava breccia

500.S - 51S.1 m Andesitic lava and lava breccia

51S.1 - 561.7m Tuffs, tuffaceous sandstones

561.7 - 606.3m Animal Creek Greywacke

A necessary prerequisite to attempting correlation of units between the
Bulgobac, and other available drillhole information (such as the Mt Charter
hole MCH-1; Corbett and Komyshan 1989» is to define petrographic­
geochemical units from the data available for each hole. In the following
section, petrographical - compositional logs of each of the above drillholes
are made, with emphasis placed on four main geochemical parameters, Ti/Zr

values, and Ti02, Cr and P205 abundances. These are considered to be
essentially immobile during regional burial metamorphic alteration, and are
used along with abundances of MgO and Si02 (less immobile guides to
basaltic versus andesitic versus dacitic nature of the primary lava) to
define general petrological-geochemical units. A variety of chemical
variation diagrams for lavas from BRD-01 and BRD-05, using these
diagnostic immobile parameters, are shown in Figures 6a-f. l. .
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TABLE 2: Wholerock analvses for lavas from· BRO·02 and BRO·03
HOlE 2 2 2 2 2
DEPTH 382.60 442.60 502.60 547.60 607.60
Litho Unit 1 2 2 2 2
f\b A295052 A295057 A295061 A295062 A295063
Si02 58.10 53.60 51.80 50.50 58.10
Ti02 0.34 0.54 0.60 0.56 0.52
AI203 12.50 12.30 16.50 12.53 11.30
Fe203 8.22 9.94 10.20 10.50 7.68
MnO 0.19 0.23 0.14 0.25 0.15

1M:() 9.16 9.67 6.79 8.67 6.79
00 8.16 8.89 5.77 12.10 9.89
Na20 2.16 2.82 4.09 2.35 1.97
K20 0.32 0.95 1.56 1.05 2.57
P205 0.11 0.35 0.42 0.65 0.36
LOI 9.01 5.89 3.47 4.14 3.57

Zr 94 138 145 157 114
Nb 3 4 7 8 9
Y 22 21 21 26 21
Cr 1010 393 114 595 737
Sr 275 404 663 605 290
Rb 1 1 27 47 31 73
OJ 88 102 85 105 71
Pb 33 39 1 2 121 1 8
Zn 90 84 73 167 57

Ti/Zr 21.7 23.5 24.8 21.4 27.3

HOlE 3 3 3 3 3
DEPTH 33".30' 404.40 413.10 422.30 450.80
Litho Unit 1 2 2 3 4
f\b A321402 A321405 A321407 A321409 A321414
Si02 52.10 52.60 52.10 50.80 64.10
Ti02 0.65 0.59 0.60 0.61 0.48
AI203 13.20 16.60 16.70 15.30 15.40
Fe203 10.10 11 .10 11.40 9.92 6.89
MnO 0.15 0.19 0.19 0.19 0.16
fv\}J 8.15 8.08 8.65 7.79 3.53
00 11.50 5.18 5.36 8.46 2.27
Na20 2.79 3.79 3.44 2.60 5.60
K20 0.59 1.60 1. 15 3.03 0.52
P205 0.88 0.18 0.12 0.39 0.15
LOI 10.43 3.75 4.02 3.71 3.55

Zr 190 114 104 104 176
Nb 3 7 6 1 0
Y 28 21 21 21 26
Cr 503 197 187 301 156
Sr 502 457 479 395 311
Rb 17 26 31 78 1 6
OJ 1 1 3 1 8 10 91 27
Pb 37
Zn 66 61 69 52 139

Ti/Zr 20.5 31.0 34.6 35.2. 16.4
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10.1: Introduction
The following summary of the petrochemical logs for the five holes of

interest is largely illustrated on the accompanying visual colour logs
(Figures 7a-e), but is included here because the text is somewhat more
informative and complete than could be fitted on the visual logs. It is
emphasized here that Units defined for e'ach drillhole (eg. Figure
6a-d) are not meant to correlate with the same numbered unit in
the other holes; that is, Unit 2, for example, in BRD01/1A is not a
correlate of Unit 2 defined in BRDOS. Units defined apply only to
the hole for which they are described.

10.2: BRD-01

In this hole, the Que Rv Shale is 456m thick. Basalts underlying the
Que Rv Shale commence at 531 m. Analyses are given in Table 1.
Unit 1 consists of pillowed augite+ olivine-phyric basaltic lavas that
extend down to around 615m. The uppermost basalts (Unit 1a) are
exceptionally altered (mainly carbonated), but from 527-547m, have a TilZr
== 25 and P205 (0.34%) higher than the underlying basalts (Unit 1b), which
have TilZr from 34 -38 (except 295065 (TilZr==31.6) which was analyzed by
a different laboratory early in the exploration program), P205 values from
0.21 - 0.30%, and 400 - 600 ppm Cr.
Unit 2 includes the thick pile of pillow basalts, basaltic breccias and
basaltic lapilli tuffs between 615m and 760m. These are mainly quite
augite-phyric basalts, with olivine being either sparse or absent. TilZr
values range from 31.5 - 33, Cr abundances are high, mainly between 500 ­
600ppm, and most P205 abundances are low, between 0.15 and 0.22%,

although several values are higher, around 0.3%.
Unit 3 is a compositionally distinctive unit extending approximately from
760m - 800m. A single thin section from this unit shows it to be an
augite-phyric basalt, essentially identical to Unit 2 basalts. It has
distinctive low Ti02 abundances (0.27 - 0.35%), P205 below the detection
limit (0.05%), and Ti/Zr == 25, a lower value than for the enclosing basalts.
Unit 4 consists of pillowed and massive basaltic lavas and lava breccias
extending from around 800m to the top of the dacites at 850m. They are
'augite+olivine-phyric basalts, very similar petrographically to those in Unit

2. Unit 4 basalts are generally somewhat more magnesian (9 - 10%) than
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FIGURE 6a-d: Immobile element variation diagrams showing the
effective separation of compositional fields of the vanous lithological
-geochemical units recognized In BRDOS. The same applies equally as
well for rocks from BRDOllOlA.
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FIGURE 6a-d: Continued: Immobile element variation diagrams
showing the effective separation of compositional fields of the various
lithological -geochemical units recognized in BRDOS. The same applies
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Unit basalts 2 «7 - 8%), and consequently are more Cr-rich (1100 - 1200
ppm Cr), but have similar Ti/Zr (30-34). They have notably higher P205

abundances (0.28 - 0.45%) than Unit 2 basalts, despite being more MgO-rich.

Unit 5 is a massive unit of dacitic lavas, lava breccias, polymict lava

breccias and crystal-lithic tuffs extending from 850m to 918m depth in the

hole. This sequence can be compositionally separated into a number of

subunits. For example, dacites with Ti/Zr from 14 - 18 dominate the

section from 870m - 882m, whereas those from 850m - 870m have Ti/Zr
mainly < 13. A few of the higher Ti/Zr group have Si02 contents in the

andesite range (eg 7012343 from 875.6m - 878m has 63.9% Si02, with

much higher P205 abundances (0.60% in this case) than normal dacites (0.1
- 0.2%). A noteworthy discrepancy exists in the data for Cr for these

dacites. Those samples analysed for Cr by ICP have 100-200 ppm Cr,

unusually high values, compared with the more reasonable values «50ppm)

for the same rocks analyzed by XRF. Based on experience I accept the XRF
values, and consider the ICP data unreliable.

Unit 6: From 917-953m, another basaltic unit occurs. This contains a

compositionally. rather diverse group of lavas Uppermost is an olivine+
augite-phyric basalt that is very strongly carbonate-altered; it has TilZr =

20.1, and 0.28% P205, and close to 400ppm Cr. It is underlain from 919m ­

922m by a 2-3m thick evolved andesitic lava for which no thin section

description is available. This has 64-68% Si02, 3 -3.5% MgO, Ti/Zr from 12

- 15, and 0.28 - 0.34% P205. Basalt reappears below this andesite, and

extends down to 953m. This lower basalt is sparsely olivine-phyric, with
7.5 - 9.5% MgO, 360 . 470ppm Cr, Ti/Zr from 19 - 20, and quite high P205

(0.28 • 0.41%). This basalt is identical compositionally to that at the top of

this unit.

Unit 7 is a thick dacite lava and lava-breccia sequence from 953m ­

1040m, with flow-banding around the 1000m level. Compositionally this

uniform unit extends from dacite to rare rhyolite compositions; it has 0.3 ­

0.4% Ti02, Ti/Zr = 9 - 13 and P205 mainly from 0.06% - 0.12%.

Unit 8 consists mainly of aphyric to sparsely plagioclase-phyric andesitic
lavas, first encountered around 1040m and extending down to 1086.

Between 1066m and 1086m, this unit exhibits a most unusual texture that

in both hand specimen and thin section appears to be blebs of quenched

felsic glass in more andesitic lava. Surprisingly, there is no obvious

compositional difference between the massive homogeneous andesites and

those showing the unusual 'comingling' textures. They all have around 62 -
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64% Si02, 2 - 4% MgO, TilZr = 24 - 26, 30 - 60ppm Cr and 0.11 - 0.21%
P205.
Unit 9: Following a mixed epiclastic - tuff- greywacke unit from 1086m
to 1131 m, a 2m-thick section of andesite was drilled at the very base of
the hole. This is compositionally unlike the overlying Unit 8 andesites (see
later), and has TilZr = 20, and P205 = 0.15%.
10.2: BRD-02

Unfortunately only six wholerock analyses are available for the lavas
in this hole (Table 2) and the relevant thin sections were not examined by
me, but by Jane Barron. Underlying about 300m of Que Rv Shale is a
sequence of basaltic and andesitic lavas at least 300m thick to the end of
hole. This has been divided into three units.
Unit 1, the uppermost lavas, are apparently relatively strongly carbonate­
chlorite-quartz±pyrite altered formerly olivine (±augite)-phyric lavas that
may extend down to around 410m, where an epiclastic unit about 5m thick
is recorded. Only a single analysis from this interval is available (295052),
from 382.6m. This is a magnesian, low-Ti02 (0.31%) basalt, with very high
Cr abundance (1010ppm) as expected, Ti/Zr = 21.7, and low P205 (0.11%).
Unit 2, below the epiclastic unit, is composed of augite+olivine-phyric
basaltic lavas and breccias Analysis 295057 (from 442.6m) from unit 2
shows notably higher Ti02 and P205 contents than Unit 1 low-Ti basalts,
but has a similar Ti/Zr (23.5). Unit 2 extends down to -450m, and overlies
a 50m-thick epiclastic unit composed of shale-mudstone in the upper part

and coarser lithologies in the basal section., just above 500m depth in the
hole. , termed
Unit 3 occurs below about 500m and includes another sequence of augite+
olivine-phyric lavas, with a similar TilZr range (21.4 and 24.8 for the
analyzed lavas 295061 from 502.6m and 295062 from 547.6m) to the
basalts higher in the hole, but with notably higher P205 (0.42% and 0.65%)
and Nb contents, leading to Zr/Nb values around 20, compared with values
from 30-35 for the overlying basalts. This same unit probably extends to
the EOH at 676m, although only a single analysis is available for the thick
basaltic section; this sample (295063, from 607.6m) is slightly more
evolved, with higher Si02 and lower FeO, but it stills contains substantial
Cr (737ppm). It has a slightly higher Ti/Zr (27.3) than the two analyzed
basalts from higher in this unit, but shows the same high P205 (0.36%) and
lower Zr/Nb (12.7) than the basalts in Units 1 and 2.
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10.3: BRD-03
The top 301 m of this hole is all Que River Shale.

Unit 1, extending from 301 m to around 350m depth, is an augite+olivine­

phyric basalt sequence represented by analysis 321402 at 336.3m (Table 2).
This has Ti/Zr = 20.5, and exceptionally high P205 contents (0.88%), with
around 500ppm Cr. Below a shaley interval from 350-361 m another
basaltic unit about 10m thick occurs, for which no thin section or

analytical data are available. This unit is followed by around 16m of
epiclastic sediments and tuffs which thin section 321403 (381 m depth)

showed to be andesitic to dacitic, and unrelated to the basalts. Below this
unit occurs 75m of basaltic lavas and breccias, divisible petrographically
and compositionally into two units.
Unit 2, which extends from around 394 - 415m depth consists of pyx ±
plag-phyric basalts with around 8 -8.7% MgO, yet surprisingly low Cr
abundances, from 185-200ppm. Ti/Zr values for Unit 2 basalts are 31-35,
and P205 abundances are very low (0. 12- 0.18%).
Unit 3 occurs probably between 415m and 424m, and is an augite+olivine­

phyric basalt with similar TilZr (for the one analyzed sample, 321409 from
422.3m) values (35) to the petrographically different Unit 2 basalts, but it
has much higher Cr (300ppm) and P205 (0.39%) abundances.
Unit 4 includes a thin dacitic unit for which no samples were analyzed, and
is composed mainly of slightly vesicular aphyric or sparsely plag-phyric

andesites that extend from 430m to around at least 451 m depth, and
possibly down to the base of the lava sequence in this hole. These have for
the single analyzed sample, around 64% Si02, Ti/Zr = 16.4, and low P205

abundances (0.15%).
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10.4: BRO-OS
The top 50m of this hole is composed of interlayered shale and

quartz+feldspar-phyric rhyolitic lava; shale continues down to 92.5m,

below which a thick epiclastic mass flow unit with a conglomeratic base

extends down to 157.6m. Que Rv Shale continues from 157.6m down to

634.6m, but two discrete lava units occur within the shale, one only 10cm

thick at 530.6m, for which no petrographic or compositional data are

available, and the other, Unit 1, present from 531.8m - 570.7m.
Unit 1: This is composed (Table 3) of basaltic to andesitic lavas ranging

from slightly more magnesian augite-phyric basalts (eg. 701510 from

549m; 701511 from 555m and 701513 from 559.5m) to slightly more

evolved aphyric basaltic andesites (701507 from 538.5m; 701508 from

539.0m; 701512 from 558.7m and 701514 from 561.5m). Available data

suggest that these are all comagmatic, with Ti/Zr from 21.6 - 23, P205

from 0.33 - 0.39%, and Cr values from 211 - 334ppm (which may be

suspect). Below Unit 1 occurs another 64m of Que Rv Shale (to 634m depth),

and below this is -50m thickness of shale with common epiclastic

conglomerate bands. Another 3.5m of black shale passes down into a
pepperitic mixture of black shale and explosive basaltic hyaloclastites and

subaqueous chill breccias, the uppermost part of which is severly altered.

Units 2 to 5 include the basalts below the pepperite, from 698.6m ­

1045.9m in the hole. The uppermost section of this sequence is mainly

strongly silicified and carbonate-altered hyaloclastites with altered

olivine phenocrysts.
Unit 2 extends from the base of the hyaloclastites to around 755m. It

consists of fairly primitive olivine-phyric basalt lavas, lava breccias and

basaltic lapilli tuffs with Ti/Zr = 26 - 33, Cr > 700ppm, and P205 from 0.21

- 0.34%. These are all quite strongly carbonate-silica altered.

Unit 3, extending from 755m- 875m, includes vesicular pillowed basalts

with augite and olivine phenocrysts, that are less altered than the Unit 2

lavas. They have Ti/Zr = 21 - 25, and notably high P205 (0,48 - 0.62%)

abundances, mainly with 600 - 700ppm Cr.

Unit 4 extends from 875m to 924m in the core, and consists of massive
and pillowed augite+olivine-phyric basalts with Ti/Zr = 27-29, 840 - 900

ppm Cr and 0.32 - 0.38% P205.
Unit S lavas are pillow basalts petrographically identical to those in Unit

4; however these have higher 1"i02 (0.6 - 0.8% cf 0.5 - 0.6% in 4) and P205
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(0.38 - 0.46% cf. 0.32 - 0.38%) contents with Cr mainly around 1100ppm.
This unit extends down to around 1046m.
Unit 6: Dacitic lavas and lava breccias make up the remainder of this core
to EOH at 1180m Occasional polymict and epiclastic units are present (eg
thin section at 1069.8m). The lavas have TifZr 10-12, 67 - 69% Si02 and
0.09 - 0.12% P205. A few slightly more andesitic sections are present
(1094 - 1099m, and 1130 -1136m), with somewhat lower Si02 contents
and higher MgO (4 - 5.7%), TilZr up to 13.4 and P205 = 0.15 - 0.19%.
10.5: MCH-1:

This Mines Department stratigraphic hole just W of Mt Charter was
collared in Que Rv Shale, 10m of which was drilled before passing into the
lava sequence. The following log is less well-constrained than for the
foregoing Placer holes. It is based on logging notes provided in Corbett and
Komyshan (1989) coupled with analyses of the entire core (in fillet
sections) for TilZr and Cr provided by Aberfoyle Resources to the Mines
Dept. In addition, several wholerock analyses from the core are provided in
Stolz and Large (AMIRA Rept 1988 ), including an upper basalt from 69.5m ­
80.6m, a dacite from 134.7 - 176.0m and a lower basalt from 253 - 265m.
Unit 1 is a sequence of dacitic lavas and lava breccias from 10.4m - 57.7m,
with TifZr = 8-10 and <10ppm Cr.

Unit 2 consists of basaltic breccias and pillow lavas from 57.7m to
104.5m, with 400 - 600ppm Cr and TifZr from 19-24. Stolz and Large
analyzed a core section from this Unit which showed that it has 0.57% Ti02,

8.6% MgO and quite high P205 (0.53%).
Unit 3: The section from 104.5m down to 197m includes Corbett and
Komyshan's "Mixed Sequence", comprising epiclastic sediments, a single
thin basalt flow (116-120m) with TifZr = 34, and felsic lavas, tuffs and

lava breccias. The felsic rocks have TifZr = 8·10.
Unit 4 includes a thick sequence of pillow basalts from 197m to 354.3m.
These have TifZr values mainly from 34 - 44, and low Cr contents (50 ­
70ppm). An analysis from Stolz and Large from this Unit, from 253 • 265m,
shows it to be a 10w-MgO (4,6%) basalt with relatively high Ti02 (1%) and
0.37% P205. From 354.3 - 384.6m, epiclastic sandstones and tuffs
predominate, then pass down into
Unit 5, a 15m thick basalt unit, with Ti/Zr = 16-18, and Cr from 370 ­

420ppm.
Unit 6 extends from 407m to 46'Om and is an evolved andesitic unit with
Ti/Zr = 11 - 14, and <20ppm Cr.
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Unit 7, extending down to 494.2m, is also andesitic but has slightly higher
Ti/Zr (16 - 18) and Cr (15 - 40ppm). A packet of siltstone 6m thick
separates the Unit 7 lavas from

Unit 8, that consists of an upper andesite lava only 1.5m thick with Ti/Zr

= 20 and 30ppm Cr, followed below by a basalt 2.3m thick with Ti/Zr = 35,
then another andesite about 18m thick with Ti/Zr = 22 - 25. Below Unit 8
follows a sequence of felsic tuffs and tuffaceous sandstones that pass
down into the Animal Creek Greywacke.
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FIGURE 7 a-e: Petrochemical logs based on immobile element data for
Placer/CSR Holes BRD01l01A, -02, -03, -05 and Mines Dept Mt Charter Hole
MCH-1: Note that the Iithochemical units are not correlated by number
between holes. That is, any unit defined in BRD-01/01A, for example, is not

necessarily equivalent to the same numbered unit in any of the other holes.
Units are defined independently for each hole.
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SECTION 11: CORRELATIONS WITH HELLYER and QUE RV
MINES REGION

The stratigraphy of the sequence in the area around the Hellyer mine
is essentially Que Rv Shale overlying around 200m of Hellyer (or
Hangingwall) Basalt, followed by a thin (-10m thick) correlate of the "Mixed
Sequence" , which in turn, overlies feldspar-phyric andesites equivalent to
the Que Footwall Andesites. No detailed chemical stratigraphy of the
Hellyer Basalt in this area is published, but according to Jack (1989), the
majority of basalts have Ti/Zr values from 25-35, with occasional higher
values in some units. The Footwall andesites are essentially identical to
those at Que River, and have Ti/Zr values mainly from 20-30, low P205
(0.05-0.20%), and low Cr (mainly <100ppm) as expected (see Whitford et al.
1989; Corbett and Komyshan 1989). At Que River, only the Mixed Sequence
and Footwall andesites section of the stratigraphic pile is exposed,

Two samples of Hellyer Basalt from Aberfoyle Resources hole HL6 in

the Hellyer license, and provided to me by Doug Jack for analysis (with
permission to quote in AMIRA reports etc) are both high-P205 basalt to
basaltic andesite (334161 and 334162 in Table A4) typical of the Hellyer
basalt, with TilZr = 25, and Cr up to almost 1000ppm in the more mafic
sample. Without further data on lavas above and below these two analyzed
samples in HL6, it is difficult to draw correlation with the better

documented sequences in the Placer holes and MCH-1. However, the
combination of 10w-Ti/Zr (25) with high Cr and high P205 suggests a
broad correlation with the uppermost basalts (Unit 1) in BRD-03 and the
uppermost basalts (Unit 2) in MCH-1 (noting that these holes are some 5­
6km apart).

Finally, basalt MR437 (Corbett and Komyshan 1989) from the Hellyer
Basalt near the Farrell-Waratah transmission line crossing (-2km W of
Hellyer mine) also has Ti/Zr = 25, relatively high P205 (0.36% for a basalt
with 8.3% MgO) and 400ppm Cr (Table A4) and is also best correlated with

the uppermost basalt (Unit 2) in MCH-1.
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SECTION 12: SOME COMMENTS ON CORRELATION AND
STRATIGRAPHIC UNITS IN ANCIENT VOLCANIC TERRAINS

The broad scale regional correlations alluded to in the above segment,
and attempted in more detail further on, are made with the following
provisos and cautions foremost in my mind. Firstly, anybody who has
worked in an arc-type volcano-tectonic setting such as might be
encountered for example, in Indonesia, the Philippines or Japan, is well
aware that individual volcanic facies are likely to be variable and
impersistent, both along strike away from the source, and laterally. Some
lava flows may be extensive along one flank of a volcano, whereas no record
of these flows might be evident on the opposite flank of the same edifice.
Likewise, pyroclastic eruptions are notoriously directional, and whereas
they may be extensive for tens of kilometers in one direction, little
evidence of their existence might be preserved or evident in the opposite
direction away from the source.

The examples referred to above in Japan and Indonesia etc would all be
essentially subaerial volcanic manifestations. Much less is known of
submarine volcanism, particularly deep water, explosive, arc-type
volcanism. Underlying greywackes, the presence of thick pillow lava
sequences, and marine fossils in the Que Rv Shale all indicate that the
volcanism that produced the lava pile at Hellyer and Bulgobac was
submarine, and probably quite deep water. Whether volcanism in such a

volcano-tectonic rift was fault-controlled and diffusely spread along major
submarine fissures, or whether it occurred more focussed, as overlapping
eruptions from major volcanic edifices, remains unknown, even for many
modern such submarine settings. If, in the case of the Que-Hellyer area, the
volcanic pile was generated by eruptions from major cones, there would be
little reason to expect to be able to correlate individual basaltic
(compositional) units over any distance. If volcanism was more fissure­
controlled, it is likely that basaltic units might be more extensive and thus
traceable from at least one drillhole to its nearest neighbour. Presently, I
don't think enough information is available for the area in question to be
able to judge whether fissure or focussed eruptions were more important in
building up the Que-Hellyer-Bulgobac lava pile. In fact, there is not even
enough data, in my opinion, to rule out the possibility that the area now
covered between Bulgobac, Hellyer and Mt Charter, originally constituted
several subparallel small rifts or basins within a broader submarine
volcano-tectonic rift.
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A second point to keep in mind is that some compositional features of
basaltic lavas reflect only shallow magma chamber processes, whereas
others are inherited from their mantle source, and will not cl:lange very
much with fractionation. For example, the Ti/Zr value, and especially the
abundance of P205 in basalts with more than 7-8% MgO, essentially reflect
their mantle source value. The abundance of P205 in the basalts analyzed

for this study varies by almost a factor of twenty, from about 0.05 - 0.9%.
Fractionation within the basalt compositional range cannot possibly
increase P205 abundances by more than about twice the original abundance,
and even this would be exceptional. This huge variation in immobile P205
abundances in the basalts studied, therefore, reflects a source feature, and
might be more widespread than would be expected if it were generated by
fractionation in small and localized subvolcanic magma chambers.

Furthermore, basalts with broad arc geochemical signatures (eg low
Ti02, Nb abundances) but with more than -0.2% P205 are most unusual and
distinctive; those with P205 in excess of around 0.4 - 0.5% might be
referred to as shoshonites, and carry important tectonic implications. It is
worthwhile, therefore, to carefully observe the distribution of P205 in the
cores analyzed. Note that unfortunately, only two samples from the entire
MCH-1 core have been analyzed for P205, making correlations to this area
tenuous.

The approach taken in the following section, in which correlations are
attempted between the drillholes detailed above and in Figures 7a-e, is to
try to pick temporal changes in composition of lavas in each hole, focussing
especially on P205 and TilZr, and to correlate these from hole to hole. This
procedure is probably the best way to attempt such a correlation given all
the potential pitfalls recognized above, but in no way should it be
considered to yield watertight correlations.

A final consideration before correlations are attempted is the
significance and origin of the felsic rocks in the three deepest holes (BRD­
01, -OS, and MCH-1). These rocks are dominantly formerly glassy, sparsely
plagioclase-phyric dacitic lavas, often with strongly autobrecciated upper
sections. These dacitic bodies in the Que - Hellyer area vary from lobed
and bulbous shapes, that Corbett and Komyshan (1989) consider to be lava
domes, to more tabular bodies thought to be lava flows. It is noteworthy
that the dacites intersected in BRD-01 and 05 often show flow banding
parallel or subparallel with the lithological layering, and occur interlayered
with andesitic lavas with lower 5i02 and higher MgO contents. These
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features suggest that the dacites in these holes might be more likely to be
flows than domes. Deep water eruption might retain H20 dissolved in the
magma, and produce a more mobile, less viscous dacitic magma able to . "-
travel some distance from a vent/fissure source, especially if a slope is
present. Eruption of the same magma in shallower water would allow
degassing and subsequent explosive eruption.

Again, the question remains as to whether the dacites were erupted
from major volcanoes, or from fissures. The general bimodality of the Si02
contents of the samples analyzed from these holes (basalt-dacite) is
typical of arc caldera volcanoes rather than arc strato-volcanic cones
(Wheller and Varne 1987), reflecting contrasting magma chamber processes
in these two styles of arc volcanism. Again, lack of knowledge of styles
and products of submarine examples precludes extending the analogy with
any certainty to the rocks in question.
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SECTION 13: CORRELATION of PETROCHEMICAL UNITS
BULGOBAC-HELLYER AREA

13.1: Discussion of Correlations
Figure 8 shows an attempt to correlate the various lava units

identified above across the area covered by drillholes examined. It is
emphasized that this does not imply that each unit correlated is a single,
remarkably continuous or sheet-like flow. Rather, magmatic groups with
general similarities with respect to diagnostic geochemical and
petrographic criteria are identified in each hole and correlated (if
correlations exist) between holes. With reference to Figure 8, the
following points are made:
1. The basal lava sequence in the sections under consideration is the
andesitic unit referred to as the Que-Hellyer Footwall andesites and their
correlates. In the N of the area of interest, in BRD-03, these andesites are
only about 30m thick and pass into Animal Creek Greywacke correlates. In
BRD-01, the main andesite sequence is about 34m thick and passes, via a
30m-thick epiclastic sequence into Animal Creek Greywacke correlates.
However, to complicate matters, 2m of andesite was recovered in the base
of the last drillrod for this hole, at 1131-1133m. This sample is worthy of
further attention. Figures 9a-d show diagnostic element variation diagrams
for Central Volcanic Sequence Group 1 and 2 lavas (see earlier), data for
Que-Hellyer Footwall andesites, the BRD-01 Unit 8 andesites, and this
andesite from BRD-01 at 1031-1033m. On each diagram (and several others
not shown), and without any ambiguity, this sample plots as a Central
Volcanic Sequence Group 2 lava, quite unlike the overlying Unit 8 andesites
above the greywackes in this hole. Moreover, the similarity in
compositional space between the Unit 8 andesites and the Que-Hellyer
Footwall andesites is supported and amplified Therefore, in BRD-01,
the Unit 8 andesites correlate very well with the Que-Hellyer
Footwall andesites from east of the Murchison Hwy, whereas the
basal Unit 9 andesitf! is a very good match with the Group 2
andesites of the Central Volcanic Complex. The implication here,
is that the Animal Creek Greywacke is probably only 20-30m
thick in the central part of the EL, with its thickness appearing
to almost vary in inverse proportion to that of the Que River
Shale, > that appears to thicken to the west, and' certainly thickens
significantly to the south. It is very significant that the Central



Volcanic Complex has been penetrated in this drillho/e, and
appears to conformably underlie an unexpectedly thin Animal
Creek Greywacke correlate.
2. Lavas reasonably correlated with the Que-Hellyer Footwall Andesites
also occur at the base of BRD-03 in the N of the area of interest, and in
MCH-1 in the southernmost part of the area of interest. From the base of
the Que River Shale to the top of this andesitic unit, the lava sequence
thickness in each hole is, respectively,

BRD-03 - -140m: MCH-1 - -350m: and BRD-01 - -530m.
The 'andesitic' basement was not reached in BRD-05, despite drilling
through a >480m thickness of lavas below the basal Que Rv Shale. Clearly,
the 'basin' in which the main lava sequence was erupted between the time of
the cessation of eruption of low P205 andesites with Ti/Zr mainly <25 (ie

Que-Hellyer Footwall andesites), and the beginning of Que Rv Shale
deposition, had its deepest portion in the central section, possibly between
BRD-01 and -05, or even further to the south. In the Hellyer mine area, this

lava section is about 230m thick, including 220m of Hellyer basalt and only
10m of "Mixed Sequence" correlates (Corbett and Komyshan 1989). The
latter authors report that this lava sequence 'thins southward, resting on a
northward thickening wedge of andesitic lavas, and appears to wedge out.
It may, however, be equivalent to the basalt unit above the Mixed Sequence
in MCH-1'. The Que Rv Shale shows a parallel thickness variation, being
around 430m thick in BRD-01 with few coarse interbeds, and over 450m
total thickness in BRD-05 with a number of relatively thick (> 20m) coarse
interbeds.. It thins to about 300m thick in BRD-02, and according to Corb.ett
and Komyshan (1989) appears to thin eastwards from around 150m thick at
the Murchison Hwy to possibly wedge out altogether SE of the Hellyer Mine.
West of the N-S section that includes the drillholes under consideration,
the Que Rv Shale is at least 120m thick in BRD-04, where it is truncated by

a major fault.
3. Dacitic lava sequences occur in BRD-01, -05 and MCH-1. In the latter,
apparently extrusive flow-banded dacites occur immediately under the
basal Que Rv Shale and are thus the youngest manifestation of volcanism in
this part of the 'basin'. However, further N, towards the centre of the
Placer EL, in the deep holes BRD-01 and -05, dacitic lavas are separated
from the basal Que Rv Shale by around 330m of basaltic lavas in BRD-01 and
300m of basalts in BRD-05 It is significant that the basaltic unit
immediately above the uppermost dacites in each hole appears to be readily
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correlated (Unit 5 in BRD-05 and Unit 4 in BRD-01), being composed of
augite+olivine-phyric basalts with Ti/Zr = 30-34, >1000ppm Cr, and

relatively high P205 contents (.28-.46%).. However, as shown on the
variation diagrams in Figure 10 a-d, the two dacitic units in BRD-01 and the

basal dacites (Unit 6) in BRD-05, show subtle and consistent compositional
differences, precluding any one-to-one direct correlation between holes.

Note the well-defined difference in the Ti02 contents of Unit 5 dacites in
BRD-01 at any Si02 level compared with those in Unit 7. It is nevertheless
probably reasonable to conclude that the dacites in the lower sections of
both BRD-01 and -05 are essentially correlates, and represent an episode of
strong dacitic volcanism, followed immediately by a more widespread
eruptive event in which primitive Cr-rich basalts with Ti/Zr=30-34 and
quite high P205 contents ((0.28-0.46%) were erupted. The Unit 6 mixed
basalt - andesite sequence present in BRD-01 has no counterpart in BRD-05.
4. If the base of the Que Rv Shale may be regarded in the broad sense as a
time line, and the basalts overlying the uppermost dacites in BRD-01 and
BRD-05 be taken as correlates (and thus another time line), then some 300m
of basaltic lavas in -01 (Units 1-3) and around 220m of basalts in -05
(Units 2-4) were erupted through the intervening period between these time
lines. The distinctive low-Ti basalts of Unit 3 in BRD-01 have no
counterpart in BRD-05, although a comparable (though not identical) low-Ti
basalt makes up Unit 1 in BRD-02. Similarly, the well-defined basalts of
Units 1 and 3 in BRD-05, with distinctive low Ti/Zr values (21-25)
correlate well with the uppermost basalts (Unit 1a) in BRD-01 and also
with Unit 3 basalts in BRD-02. Surprisingly, since they are some 5-6km
apart, this same petrochemical unit appears to form the uppermost basalt
unit in both MCH-1 (Unit 2) and BRD-03 (Unit 1), and may be representative
of the last, widespread (basinwide?) phase of basaltic volcanism in the
'basin'.
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13.2: WHERE IS THE "MIXED SEQUENCE" ...??

It remains, to try to evaluate, on the basis of the correlations shown
in Figure 8, where the horizon equivalent to the "Mixed Sequence" of the
Que-Hellyer-Mt Charter area must lie. Of course, there is no reason to
suppose that the "Mixed Sequence" should be a 'basin-wide' marker. We know
already that it pinches out from about 250m thick at Que Rv mine, to
apparently 70m thick further south at MCH-1, and only around 10m thick in
the Hellyer mine area (Corbett and Komyshan 1989). At Hellyer, it is placed

beneath the entire 220m of pillow basalts.
If a search is made for the supposed "Mixed Sequence" in BRO-05, it

has to be concluded either that it has not been reached by the 1180m deep
BRO-05, or that it is here represented by the dacites and dacitic breccias
of Unit 6 (which might be a reasonable assumption). The correlation made
previously of both the BRO-01 and -05 dacites and their immediately
overlying basalts, forces the mythical "Mixed Sequence" to constitute the
Units 5-7 dacites, dacitic breccias and associated rocks in BRO-01. This
seems entirely reasonable to me, since these rocks immediately overlie
Unit 8 andesites confidently correlated (Figures 9a-d) with the Que-Hellyer
Footwall Andesites, that themselves underlie the "Mixed Sequence" where it
was defined. Also implied is that the -350m thickness of basalt in each
hole is readily correlated with the 220m thickness of basalt in the Hellyer

area. There is no reason to doubt this as far as I am aware.
This implies, with respect to the petrological log for MCH-1 (Figure

7e), that the 50m of basalt constituting Unit 2, must be equivalent time­
wise, to the entire 220m-thick basalt sequence underlying the Que Rv Shale
in the Hellyer mine lease area, and the entire 350m or so of basalts in BRO­
01 and -OS. I find this to be unlikely, although it might well be real. It also
implies that the 150m-thick Unit 4 basalts in MCH-1 (Ti/Zr =33-44) below
the "Mixed Sequence" in MCH-1 have no equivalent at Hellyer, but pinch out
against the footwall andesites. Nor do they correlate with anything in BRO­
01, and the potential level where they might exist in BRO-05 has not been
reached by present drilling.
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SECTION 14: IMPLICATIONS FOR BASIN ARCHITECTURE AND
CORRELATION

Animal Creek Greywacke correlates have been drilled in MCH-1, BAD­
01 and BAD-03. This sequence of pelitic metamorphic-derived micaceous
sandstones forms the basement to the thick Hellyer-Bulgobac lava sequence,
and conformably overlies the Central Volcanic Complex The Que-Hellyer
Footwall Andesites, thought to be hundreds of meters thick in the vicinity
of Que Av mine, appear to pinch out westward, since they (Unit 8) are only
around 35m thick in BRD-01. This suggests that at the time that the Que­
Hellyer Footwall Andesites were being produced, either the basin/rift in
which they were accumulating was centred in the Que-Hellyer area, and
shallowed to the west, or else the main source of volcanism in the
basin/rift was centred in that area, with lavas pinching out gradually
westward. During a hiatus in volcanism presumably (although it is not well
defined in the drilled rock record), the Que and Hellyer ore deposits
accumulated on the seafloor. .

Increased volcanism and higher heatflow must have accompanied the
eruption of the vast amount of Hellyer Basalt across the area. Available
evidence suggests that the thickest Hellyer Basalt sequences are along the
line between BRD-01 and -OS, some 3-5km west of the known thickest
accumulations of the underlying andesites. At this time, the volcano­
tectonic rift in which this pile was erupting clearly shallowed to the north
(BRD-03 has only 125m thickness of Hellyer Basalt), and major growth
faults probably bounded this basin on its western side (see D. Leaman's
geophysics summaries). This basin configuration, with the deepest section

in the west and south, probably continued on after volcanism ceased, and the
Que Av Shale was deposited .. The latter is several hundred meters thicker in
BRD-01 and -05 than further east in the Que Rv mine-Southwell River area.
The thick epiclastic and mass flow units within the Que Rv Shale in BRD-05
probably indicate basin margin instability to the east, and detailed studies
of the provenance of the clasts in these units will be informative. There is
therefore, some evidence to suggest that the axis of the volcano-tectonic
basin/rift in which this entire sequence accumulated shifted westward
with time. This is predicted in the tectonic model presented further on.
If the Hellyer Basalt was erupted dominantly from the area where
it is now thickest, the conduits from shallow magma chambers to

eruption in probably quite deep water should also be in the area
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west and perhaps south of BRD-01 and -05, and may have seen a
great deal of hydrothermal activity into the waning phase of this

. '- volcanism. I am aware that the most prospective VMS horizon in
the region is at the Mixed Sequence level. However, n my
unexpert opinion, there is no reason why the contact between the
Hellyer Basalts and the Que River Shale should not be equally as
prospective for VMS deposits as the more deeply buried (900­

10S0m-deep) "Mixed Sequence" correlates. The base of the shale
records a time of dramatically decreasing geothermal gradients
as basaltic volcanism waned, within a relatively deep marine
basin into which only shales were accumulating. The potential
exists, in my opinion, for a large amount of hydrothermal

alteration of the basalt pile by late stage fluids associated with
the waning stage of basalt volcanism (fumarolic stage had it been
in shallow water or subaerial). Of course, it is possible that the
vast effusion of basaltic lavas into this basin sealed off former
hydrothermal systems that generated the likes of Que and Hellyer
VMS bodies; these may have been focussed along important faults.
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SECTION 15: ALTERATION AND MINERALIZATION

The rocks examined in thin section from each core showed extremely
variable alteiation, probably most closely related to proximitY' to
major faults that acted as fluid conduits. Intense and extensive
alteration of the style associated with the Hellyer VMS deposit was not
recorded, although fuchsite was noted at the top of the basalt unit
(Unit 6) interlayered between the Unit 5 and Unit 7 dacites. Other
sections with alteration more intense than expected in regional burial
metamorphism are noted in the thin section descriptions, but do not
correspond to intense hydrothermal haloes; rather they are patchy and
discontinuous sections of usually intense carbonate-chlorite alteration
(basaltic sections), or carbonate-sericite alteration (dacitic sections)
Alteration of the dacites is quite obvious chemically, as shown in
Figures II a and b, where plotted {against an immobile parameter
(Ti/Zr). Both K20 and Na20 show exceptional variation (1-6%)
according to whether the originally glassy dacite devitrified to albite­
quartz and remained unsericitized (trend to high Na20 at constant
Ti/Zr) or was subsequently sericitized (trend to high-K20).

Basalts, especially the formerly glassy lava breccias and
hyaloclastites in BRD-05, show more typically calcite-chlorite
alteration. Recalling that few fresh basalts from any tectonic
environment have more than 13% CaO, the many basalts with CaO
contents notably higher than this (Fig. 12a) indicates that calcite
alteration (mainly as veining) is quite widespread, especially in the
BRD-05 basalts' from 700-1000m depth. This is clearly shown in
Figure 12b, where CaQ abundances in all the analyzed samples correlate
very well with Loss on Igniticn. That this Carbonate ± chlorite
alteration rarely involves pyrite is shown clearly in Figure 12c, where
only a few samples of the BRD-05 basalts deviate away from the
expected near-primary trend of constant Fe203.

While there is no doubt whatsoever that the lava stratigraphy
sampled here is directly correlatable with that in the Hellyer mine
area, the alteration is less intense than developed in the vicinity of
Hellyer (either hangingwall or footwall), and is not favourable for the
presence of a VMS deposit of any size within close proximity of any of
the holes drilled in this EL.



FIGURE 11: Variation of K20 and Na20 plotted against an immobile
parameter (Ti/Zr) to show the effect of sericitization (increasing K20)
or albite-quartz alteration (increasing Na20) of glass in the felsic
lavas (those with TilZr < 15) from BRDOllOIA (closed diamonds) and
BRD05 (open squares).
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25.00 CaO%

figure 12: (0): CaO . TilZr for BRD-OI (closed symbols) and BRD·05
(open symbols) showing anomalous CaO enrichment, p8rlicularly
in -05. due to carbonate veining.
(h) same data as (a) ploued against Fe203. showing the near.
constant Fe20~ For most BRD-05 basl'llts that are strongly
carbonated, implying absence or pyrite in the alteration
assemblage.
(c): same dRU~ (BRD-Of diamonds), BRO-DS (squares) showing
strong corrleation of CaO with Loss on Ignition. indicating
calcite-dominated alteration.
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SECTION 16: TECTONIC MODEL FOR THE CAMBRIAN GEOLOGICAL
EVOLUTION OF WESTERN TASMANIA '-

The following tectonic model only briefly outlined here is based in large
part on a paper (Crawford and Berry 1990) in preparation. It is worth noting
that none of the huge amount of new data resulting from the present study
argue against the model. In fact, several features previously unknown to me
support the model strongly.

In essence, we envision that a Late Proterozoic thinned, rifted
continental margin, now represented by the Rocky Cape Block, collided with
and was overthrust by an oceanic island arc now represented by the large
allochthonous (but now folded) sheets of ophiolite of Middle to Upper Cambrian
age, along an E-dipping subduction zone. Continued underthrust-ing of the
passive margin (which contained small en-echelon rift basins floored by
tholeiitic basalt sequences such as the Crimson Ck Formation, the Smithton
basalts and the Motton Spilite) led, as it has done in many better exposed
examples such as Oman and Taiwan, to backthrusting, uplift and excavation of
the underthrust passive margin. This is represented by the Tyennan
Metamorphics, which record metamorphic ages around 550-500Ma. High-K
arc-type magmatism accompanied this stage, represented by the Central
Volcanic Complex lavas. As the excavated Tyennan core continued to rise, the
ophiolite sheet that covered the Tyennan partially or completely slid off
andlor was partially eroded off. Large red chromites noted in several
thin sections of Animal Creek Greywacke from BRD-01 and -03 are
unambiguously from the ophiolite, and demand that the ophiolite
was emplaced prior to eruption of the Que-Hellyer lava sequence.
The Animal Creek Greywacke was probably eroded from the recently uplifted
Tyennan to be deposited in a basin (the Dundas Trough) formed along the
western margin of this uplifted block. There is no reason to suppose that the
Dundas Trough existed as such before this time.

Faults along the margins of the upthrusting Tyennan may have focussed
the subsequent magmatism in this region, constraining eruption of the Que­
Hellyer Footwall andesites to the same general basin that the Animal Creek
Greywackes were dumped in. Continued uplift of the Tyennan to the east
pushed this basin westward, and magmatism accompanying the closing stages
of this collision changed to very distinctive shoshonitic basaltic lavas that
characterize the bulk of the Hellyer Basalt.
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It is emphasized here that the Hellyer Basalt shoshonites are .'c

not products of normal arc magmatism in a continental margin
magmatic arc. They have no counterparts in such a setting, modern
or ancient. However, the Hellyer Basalt shoshonites are very
typical and characteristic of post-collisional basaltic magmatism,
and have followed arc-continent collision in a number of better
preserved, better studied, more recent arc-continent collisions
than that preserved in a fragmentary way in W Tasmania. This
model is
incomplete, but provides a better constrained and realistic scenario
for the geological evolution of W Tasmania than any existing
models.

I consider that attempting to assess and discuss any
compositional similarities and differences between the MRV and
lavas and tuffs of the type Kuroko setting (where individual
orebodies are smaller than Hercules) is hardly worthwhile. The
presence of the Hellyer orebodies within this post-collisional
shoshonitic sequence is evidence enough that these rocks are
prospective for further VMS exploration, and that similar ancient
post-collisional lava suites are also worthy of attention.
Similarly, the existence of the Mt Lyell and Rosebery deposits
within the medium K- to mainly high-K Central Volcanic Complex
lavas proves their prospectivity, and the prospectivity of similar
suites elsewhere in the Tasman Foldbelt System.
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APPENDIX TABLES Al - AS:

Appendix Table AS: Wholerock analyses of Que-
Hellyer Footwall andesites:

Appendix Table A7: Wholerock analyses of lavas from
the Noddy Ck Volcanics, Sorell Peninsula:

41:1577

Table A4: Wholerock analyses of lavas from
the Western Volcanic Sequence north of the
Henty Fault:

Appendix Table A6: Wholerock analyses of lavas from
the Tyndall Group:

Appendix Table A8: Wholerock analyses of basalts
from the Henty Dyke Swarm:

Appendix

Appendix Table A2: Wholerock analyses of Central
Volcanic Complex Group 2 lavas:

,.

Appendix Table AI: Wholerock analyses of Central
Volcanic Complex Group I lavas:

Appendix Table A3: Wholerock analyses of lavas from
the Western Volcanic Sequence south of the
Henty Fault:
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TABLE 1: Whoterock XAF anahlses of Grouo 1 lavas lrom the Cenlral Volcanic Comolex
SAMPLE MA396' MR644 4407 MA654 • 36113 40140A 44063 40140 42724 o MA650 44041 30039A 44067 PAA/O lOP11A 44045 30039B BP2691C

Si02 60.1 60. 61.4 63. 66.0 66.6 65.5 65.7 65.7 66.2 66.5 66.6 67.0 67.0 67.1 67.2 67.8 68.0
Ti02 0.69 0.7 0.68 0.63 0.67 0.62 0.68 0.66 0.67 0.63 0.68 0.62 0.67 0.63 0.68 0.67 0.60 0.54
AI203 17.0 16.4 16.3 16.2 15.3 15.8 t 5.4 15.4 15.7 15.6 14.9 15.5 15.1 15.9 15.0 15.0 14.5 14.6
FeO' 5.97 6.64 7.37 5.96 6.00 5.92 5.83 5.57 4.82 5.6 5.72 5.11 4.84 6.40 5.24 5.52 4.85 4.75
tkO 0.12 0.1 0.13 0.11 0.08 0.10 0.07 0.07 0.08 0.0 0.11 0.09 0.08 0.17 0.1 0.09 0.07 0.26
IMJ 1.57 2.97 3.35 2.59 2.37 1.94 1.74 1.71 1.75 1.96 1.88 1.08 0.94 1.36 1.98 2.01 0.88 ·2.01
cal 9,58 7.9 4.61 3.86 3.17 3.71 3.36 3.12 4.90 3.49 2.96 2.33 3.29 2.18 2.04 1.91 6.99 , 3.75
Na20 3.62 3.9 4.03 4.23 4.25 3.74 4.50 4.20 3.23 3.78 4.31 4.43 4.04 3.60 3.33 4.35 3.34 3.02
K20 0.85 0.3 1.88 2.24 3.05 2.53 2.78 3.43 3.02 2.57 2.83 4.18 3.97 2.64 4.45 2.92 0.82 2.92
P205 0.15 0.15 0.15 0.15 0.13 0.12 0.12 0.14 0.12 0.1 0.14 0.12 0.13 0.13 0.13 0.27 0.13 0.10
lOi 2.06 3.26 2.42 3.42 2.30 2.23 1.67 1.52 1.88 1.76 1.44 0.95 1.89 3.76 1.28 1.49 1.56 4.30

Ni 10 14 22 3 6 4 5 4 6 8 4 5 5 3 4 5
Cr 145 77 81 60 23 9 23 12 23 96 13 12 23 9 12 1 5
V 145 163 161 140 111 92 107 91 94 121 92 88 104 92 94 269
5c 13 13 22 13 15 11 13 12 12 12 11 13 15 11 11 13
Z, 210 146 133 220 227 228 231 228 232 229 231 221 226 246 216 209 213 160
I>b 11 8.7 '0 10 13 14 13 13 12.9 12.1 13 12 12 13.4 14 12 12.5 9.4
Y 33 30 31 28 37 40 39 37 38 42 37 39 39 50 34 34 35 34
Sr 390 31 465 200 191 204 264 102 365 247 184 188 218 111 182 172 435 97
fb 27 10 48 89 75 101 58 08 124 64 119 118 105 105 155 89 25 118
Sa 200 151 664 530 658 696 620 882 835 640 764 927 819 1099 860 218 34

TI/Z, 19.7 32. 30.7 17.2 17.7 16.3 17.6 17.4 17.3 16. 17. 16.0 17.8 15.4 18.9 19.2 16. 20.2
ZrlY 6.4 4.9 4.3 7.9 6.1 5.7 S.9 6.2 6.1 5.5 6.2 5.7 S.8 4.9 6.4 6.1 6.1 4.7
lr/Nb 19.1 16.8 13.3 22.0 17.5 16.3 17.8 17.5 18.0 18. 17.8 18.4 18.8 18.4 15.4 17.04 17.0 17.0
Y/Nb 3.0 3.4 3.1 2.8 2.8 2.9 3.0 2.8 2.9 3.5 2.8 3.3 3.3 3.7 2.4 2.8 2.8 3.6
VISe 11.2 12.S 7.3 10.8 7.4 8.4 8.2 7.6 7.8 10.1 8.4 6.8 6.9 8.4 8.5 20.7
IrlSc 16.2 11.2 6.0 16.9 15.1 20.7 17.8 19.0 19.3 19.1 21.0 17.0 15.1 19.6 19.0 16.4
TilV 28.5 28.7 25.3 27.0 36.2 40.4 38.1 43.5 42.7 31.2 44.3 42.2 38.6 44.3 42.7 13.4

La 22. 32.8 35.6 34 29.8
Co 50.1 62.9 77. 74.1 69.5
P, 6 7.01 9.3 8.27 7.86
~ 22.1 27 35.3 32.6 31.6
Sm 4.63 4.34 7.7 6.64 6.86
r. 0.94 0.88 1.69 1,37 1.66
G1 4.1B 4.45 6.91 6.21 5.89
0, 4.81 4.67 6.87 5.87 5.56
Er 2.97 3.27 4.37 4.05 3.7
Vb 2.71 2.96 4.0 4.04 3.8

C.Jl
..... ,.
c:



• - - - - - - - - - - -- - - - - - -- -
TABLE 1 (oon~nue~ : Wholerock XAF analYses 01 Grou 1 lavas hom the Central Volcanic Com lex
SAMPLE C12717 PRRlC REDB711 Hxl/C 80R/B 3005o 3005'A H955A HXllA PRRIH fU PRRIG IdIXl-I 40136 B5R/A BORID C12714 36117

Si02 6B.l 58.1 69.0 69.0 69.2 69.B 70.3 71.4 71.B 72. 73.1 72.7 73.1 73.5 74.3 74.4 74.6 75.1
Ti02 0.56 0.60 0.49 0.50 0.50 0.46 0.45 0.41 0.41 0.3 0.39 0.36 0.3B 0.27 0.2B 0.34 0.26 0.29
AI203 15.2 14.9 14.5 14.9 14.4 15.6 , 5.2 15.2 14.9 104.1 15.5 14,5 14.6 13.9 14.2 13.B 13.9 12.9
FeO' 4.17 5.13 4.9B 5.49 4.39 3.B6 3.67 2.B3 4.07 3.4 2.6B 3.09 2.B4 2.73 2.01 2.61 2.22 2.90
M-D 0.08 0.09 0.07 0.12 0.12 0.04 0.07 0.08 0.06 0.0 0.04 0.07 0.07 0.04 0.05 0,07 0.05 0.05
MoO 1.06 1.15 1.19 2.2B • 1.36 1.23 1.16 0.79 1.20 0.71 1.40 0.54 0.90 0.46 0.37 0.65 0.32 0.32
ca.:J 3.71 3.62 2.71 1.39 3.39 0.69 1.54 1.67 0.43 3.11 0.64 1.70 1.29 1.39 1.09 2.79 0.52 0.64
Na20 3.59 3.73 3.56 3.49 3.60 2.97 2.93 3.75 3.67 2.1 4.20 3.56 2.40 3.29 3.46 3.15 4.09 2.B2
K20 3.40 2.52 3.39 2.75 2.97 5.36 4.52 3.85 3.47 3.45 2.09 3.44 4.55 4.34 4.20 2.09 4.03 5.05
P205 0.14 0.101 0.12 0.11 0.15 0.10 0.10 0.05 0.09 0.07 0.04 0.09 0.06 0.06 0.05 0.08 0.04 0.04
lOl 4.39 4.20 3.33 3.43 4.07 1.44 1.22 1.16 1.97 4.03 1.99 2.69 2.50 1.66 2.17 2.B7 0.97 0.93

NI 3 3 3 2 1 2
Cr 6 7 9 5 3 4
V 54 55 51 10 19 11 5 12
5c 10 " 9 4 5 5 3 9
Zr 296 219 205 203 207 227 216 2B5 30B 194 2BO 275 259 205 292 199 274 '225
~ 14.7 12.6 11.3 12.2 lOA 15 15 '4.2 13.3 10. 16 17.4 15 15 1B.' 10.3 16.4 . 13
Y 37 34.5 31 2B 27 30 36 40 4 1 23 40 47 40 40 42.3 30 37 45
5r 174 liB lB9 116 215 156 23B 360 93 120 24B 116 99 '53 135 302 131 134
Ft> 131 102 119 110 112 219 169 179 113 154 104 136 216 134 156 90 131 '33
Sa 757 4 B 7 1463 1033 4 14 2 940 2 939 1093 6 6 995 997

Ti/Zr 11 .7 16.4 14,3 14.8 14.5 12.1 12.5 8.6 9.0 9.B 9.4 7.9 9.9 7.9 5.7 10.2 5.7 7.7
Zr/Y 7.7 6.3 6.6 7.3 7.7 7.6 6.0 7.1 7.5 6.0 7.0 5.9 6.5 5.1 6.9 6.6 7.4 5.0
Zr/Nb 19.5 17.' 18.1 16.6 19.9 15.1 14.4 20.1 23.2 17. 17.5 15.B 17.3 13.7 15.7 19.3 16.7 17.3
Y/Nb 2.5 2.7 2.7 2.3 2.6 2.0 2.4 2.B 3.1 2.2 2.5 2.7 2.7 2.7 2.3 2.9 2.3 3.5
VISe 5.4 5.0 5.7 2.5 3.6 2.2 1.7 1.5
ZOSe 2B.6 20.6 24.0 70.0 51.8 41.0 g1.3 28.1
Ti/V 62.2 50.1 52.9 233.8 126.6 147.2 311.7 144.9

la 51.B 46.6

e- 111 10B.4

Pr 12 12.1
1'Il 45.B 43.9
Sm 7.53 7.63

EiJ 0.92 1.5
OJ 5.98 6.41
D, 6.03 6.43
Er 4.11 4.52
Yb 4.03 4.2

i-"
f-O­
~)1

"~



• - - - - - - - - - - -- - - - - -­c:J1
...... I
1\

-
TABLE 1 lconlinuedl : Wholerock XAF analyses or Grou 1 lavas from lhe Central Volcanic ComtJl
SAMPLE LPll6 C12712 427244 RED87/t JD2001A 4261 o POI 427230

SiD2 75.4 75.5 75.8 76.0 76.0 76.3 78.1 78.3
TI02 0.23 0.26 0.27 0.30 0.32 0.23 0.26 0.28
AI203 U.S 13.4 13.2 13.7 13.2 13.8 12.6 13.4
FeO' 2.37 1.9 2.12 2.04 2.64 1.82 1.35 0.99
M'() 0.02 0.0 0.07 0.07 0.07 0.04 0.07 0.01

IMdJ 0.76 0.31 0.42 0.53 0.45 0,30 0.56 0.40
QO 0.03 0.23 0.14 1.39 1.33 0.10 1.34 0.03
Na20 2.81 3.86 4.02 2.20 2.89 4.32 2.09 2.57
K20 3.87 4.34 3.89 3.74 3.02 2.99 3.19 4.01
P205 0.01 0.03 0.05 0.02 0.04 0.01 0.03 0.01
LOI 1.74 0.84 1. 11 2.49 2.71 1.3 2.83 1.96

NI 2 1 1 1
Cr 6 3 4 3 2
Y 6 7 6 10 13 10
Se 7 3 I 7 3 4
Zr 256 279 252 252 288 165 223 209
>b 17 16.8 14.8 15.5 15.5 11 13 15.01
Y 35 30 38 34 42 27 29 24
Sr 52 118 91 104 93 120 61 55
Fb 114 150 116 148 120 76 140 126
Sa 808 1008 915 16 3 1189 750 1171

TlIZr 5.4 5.6 6.4 7.1 6.7 8.4 7. 8.0
Zr/Y 7.3 9.3 6.6 7.4 6.9 6.1 7.7 8.7
Zr/Nb 15.1 16.8 17.0 16.3 18.6 15. 17.2 13.9
Y/Nb 2.1 1.8 2.6 2.2 2.7 2.5 2.2 1.6
VISe 0.9 2.3 6.0 1.4 4.3 2.5
lr/Se 36.6 93.0 252.0 23.6 74.3 52.3
TIN 229.8 222.7 269.8 137.9 119.9 167.9

La 20.2 36.5 41.4
Ql 47 75.8 92.6
Pr 4.99 7.52 9.3
N:l 19.4 26.3 34.4

Sm . 4.11 4.39 5.68
I1J 0.85 0.87 0.93
Cl:l 3.87 3.7 4.4
0_ 5.11 4.07 4.22
Er 3.6 3.03 2.82
Vb -4.58 3.4 2.7
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TABLE 2 : Wholelock )(AF ana~ "i;as of Grou 2 lavas Irom the Central Volcanic ComolelC
SAMPLE AR6 3923 W93 M1B9 39232 32522 3399 AR11 Z632 3402 "'235 HR7lHA65 HR70 ARlO PARlE

Si02 58.5 58. 58.7 58.8 58.8 58.9 59.5 60.0 60.9 63.1 63.3 63.8 66.6 67.6 69.1 70.0

Ti02 0.46 0.56 0.55 0.48 0.57 0.53 0.45 0.57 0.49 0.42 0.42 0.40 0.36 0.44 0.35 0.29
AI203 16.0 14.2 14.2 15.9 14.4 15.0 15.5 15.9 14.3 14. 14.7 15.0 14.6 16.9 17.2 16.6

FeO' 7.41 8.11 7.90 7.65 7.83 8.99 7.26 7.87 7.29 6.7' 7.42 6.38 4.98 6.76 3.49 3.19

M1J 0.11 0.13 0.12 0.21 0.12 0.14 0.13 0.14 0.13 0.11 0.16 0.07 0.11 0.02 0.04 0.04
fM) 4.37 6.75 6.19 4.37 5.24 4.62 4.53 4.03 4.804 3.3 3.45 3.20 2.66 3.43 1.67 0.73

ca::> 6.26 5.18 5.05 6.35 5.62 6.62 5.45 3.19 6.29 5.75 4.51 4.£16 2.30 0.10 0.72 1.54

Ne20 6.75 4.7 3.97 4.40 4.24 3.24 5.36 5.20 4.07 2.55 4.05 3.64 5.53 1.44 4.55 3.45
K20 0.37 1.61 3.15 1.59 2.97 1.57 1.56 2.95 1.39 2.77 1.77 2.32 2.74 3.02 2.78 4.19

P205 0.33 0.20 0.20 0.21 0.22 0.34 0.25 0.22 0.32 0.1.7 0.19 0.20 0.19 0.23 0.15 0.04

La 1.65 2.11 1.65 1.81 1.BS 1.81 2.03 1.71 1.94 3.6 2,96 1.72 1.26 4.28 2.04 2.87

Ni 40 53 52 15 49 47 38 39 32 25 24 17 24
Cr 142 224 157 68 160 321 139 130 72 40 59 52 64

V 206 196 188 181 201 198 184 175 155 172 157 140 177

Sc 27 30 30 27 31 28 29 25 22 24 22 26
Zr 160 159 181 144 167 157 180 169 133 150 138 132 155 138 339,.., 8 8 10 8.4 9 9 9.1 8 7 7.8 7.6 6.8 7.1 6.1 20.7

Y 23 27 28.5 25 35 26 27 24 21 26 21 23 27 36 51

Sr 516 363 354 716 262 682 320 683 620 418 488 1004 94 511 110

Ib 1< 53 93 49 85 65 74 42 74 52 70 116 105 112 162

Sa 188 572 1160 1403 1068 1067 1143 1 4 1184 1148 2720 773 747 12 1

TIIZ, 17.2 21.1 18.2 20.0 20.5 20.2 19.0 17.4 18.9 16.8 17.4 16.4 17.0 15.2 5.1

Zr/Y 7.0 5.9 6.4 5.8 4.8 6.0 6.7 7.0 6.3 5.8 6.6 6.7 5.7 3.8 6.6

ZrJNb 20.0 19. 18.1 17.1 18.6 17,4 19.8 21.1 19.C 19.2 18.2 19.4 21.8 22.6 16.4

YlNb 2.9 3.4 2.9 3.0 3.9 2.9 3.0 3.0 3.0 3.3 2.8 3.4 3.8 5.9 2.5

VISe 7.6 6.5 6.3 6.7 6.5 7.1 6.3 7.0 7.0 7.2 7.1 6.8

lrtSc 5.9 5.3 6.0 6.3 5.4 5.6 6.8 6.0 6.3 6.3 6.0

TlIV 13.4 17.1 17.5 15.9 17.0 16.0 14.7 16.8 16.2 14,6 15.3 15.4 14.9

La 71.7 40. 888 44.1 63.7 51.7 68.4
Co 149 87 162 93. 131 97.7 124
P, 15 10.S 16.5 10.5 14.1 9.96 12.1

N:I 55 41. 1 57.2 40.1 52.5 35.8 42.6

Sm 8.79 8.2 9.06 6.93 8.81 6.07 6.97

f1J 1.4 1 1.9 2.08 1.45 2.34 1.38 1.63

Cd 6.11 6.3 6.07 5.78 6.67 4.17 5.3B

OV 4.07 4.4 4.19 4.61 4.32 3.23 4.17

Er 2.28 2.9S 2.71 2.63 2.25 2.05 2.5

Vb 1.85 2.73 2.56 2.52 2.13 2.19 2.73
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TABLE 3: Wholerock XRF analvses 01 malic lavas Irom Ihe Weslarn Volcanic Seauence S 01 the Hanrv Filull
SAMPLE Z627 V.06 .62080 31767A 46207-4 482071 RM.9 Z102 Cll" Z96 C9" C8' B6'

Si02 '9,5 51.8 52,1 52,' 52,6 52,9 53,3 5'.2 55,05 56,8 56,9 57,2 61.1
TI02 0,32 0.41 0,57 0,'2 0.81 0,50 0,60 0.38 0,57 0.47 0,55 0.47 0,52
AI203 8,9 12,5 17,5 11.9 18,1 19,1 16,6 12,0 '18,2 13.7 17.5 15,9 15.0
FeO· 10.50 10.0 12.50 9.44 9.53 9.21 10.10 9.10 8,50 8.82 7.78 7.95 7.23
r.tD 0,20 0.18 0.15 0,16 0,11 0,09 0,09 0.14 018 0.17 0.16 0.1' 0.26
11M) 16.40 11..C 6.16 10.70 4.18 4.97 9,37 9,8' 5.09 6,91 5.04 6,26 3.55
00 11.90 9,41 4.5:3 lO.30 7.38 6.45 2.92 9.20 5.19 6,55 5.99 5.73 '.'9
Na20 1.35 2.02 ',28 2.46 4.85 3.32 2.50 2.92 '.36 3,23 3.99 3,'1 • 70
K20 0.70 1.66 1.83 2.08 1.36 3.15 4.19 2.21 2.39 3.11 1.68 2.61 2,61
P205 0.17 0.48 0.36 0.19 1.00 0.26 0.31 0.28 0.35 0,23 0.24 0.28 0,29
LOI 3,28 4.07 3.'11 2.43 3.53 2.82 4.44 2.87 4.06 2,5 4.28 3.87 3

70 132 3. 73 125 115 39 .2Ni 303 130 57 19
Cr 819 580 85 601 .7 75 295 6.0 7. 85 152 20
V 221 2.0 29. 255 305 26. 28' 2.0 300 217 227 256
So .9 39 33 36 30 .7 .2 26 19 21 20
Zr 53 105 188 80 25. 103 76 130 11. 137 147
l'b 4 • 9.3 ',3 9,8 ',5 1.5 6 9 <5 6
Y 3. 32 22 23 35 27 17 25 20 2' 23
Sr 182 .20 372 252 1025 '10 185 516 372 636 696
ib 155 41 41 " 31 92 '5 .5 35 3' 63
Sa 382 1300 1052 1869 1352 1404 2599 1750 1740 825 1650 1500

Tl/lr 36.2 23.' 20,3 31.7 19.1 29.1 30.0 26.3 28.9 20.6 21.2
Z,IY 1.6 3.3 7,6 3.5 7.3 3,8 4.5 S.2 5,7 5.7 6.4
lrINb 13.3 2U 18,1 18,6 25.9 22.9 50.7 21.7 12.7 2'.5
YiNb 8,5 8.0 2.' 5.3 3,6 6.0 11,3 4,2 2.2 3.8
VISe 4,5 6,2 8.9 8.5 8.9 6.0 5.7 11.5 II.' 10.8 12.8
ZrJSe 1.1 2.7 5.1 7.1 3.4 1.8 5,0 6,0 6.5 7 .•
TIIV 8.7 10.2 11.6 9,9 15.9 11.'1 12.7 9,5 11.4 15,2 12.4 12,2

112.5 51.2 94.1 54.3 63.3 40.2 60.1La
Ql 209 96.1 153 99,9 117,1 79.7 12.
Pr 26.2 11.3 21.7 11.4 12.9 8.41 13.5
Il:1 103.4 42.6 78.2 43.6 '7,8 33.5 50
Sm 18.8 7..49 12.9 7.65 8.18 5.81 8.17
EiJ 4.49 1.85 3.41 1.96 1,69 1.37 2,16
0:1 13,2 6.23 8.63 6,09 6,03 '.57 5.79
0- 7.51 4.01 6.36 3.8' 4.'1 3.81 '.33
Er 3.67 2,38 3.34 2.15 2,75 2,69 2.67
Vb 2.87 1.92 2.65 1.78 2.1.11 2.21 2.16
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TABLE 4: Wholerock XAF analvses of marie lavas Irom the Weslern Volcanic Secluence from N of the Hen Fault 10 Hellyer
SAMPLE //CIB 334161 HL55B BBP253 HL55A MAC10A LPD11c 334162 MR437 Z7251 Z7252

SI02 48.1 48.3 51.1 51.8 53.6 54 55 55.6 56.2 52.9 56.1
Ti02 0.59 0.8 0.48 0.89 0.65 0.86 0.68 0.77 0.60 0.52 0.49
AI203 18.0 13. 14.2 12.5 12.9 12.8 15.7 18.6 13.1 13.6 12.3
FeO· 11.29 9.45 9.11 9.94 9.06 8.60 11.10 10.50 9.02 8.51 7.28
M'-Q 0.28 0.16 0.19 0.16 0.15 0.27 0.15 0.23 0.18 0.14 0.14

1...- 8.95 11.20 11.4 7 8.39 9.87 8.53 10.50 4.60 8.20 15.2 11.50
CaD 8.12 8.54 10.76 10.10 9.04 9.94 4.08 3.08 7.96 6.5 9.11
Na20 2.8 1,18 1.52 1.12 2.90 2.1' 1.34 4.12 3.06 1.53 2.34
K20 1.39 2.97 0.95 4.07 1.59 2.05 1.33 1.93 1.31 0.99 0.65
P205 0.55 0.42 0,17 0.ge 0,3' 0.80 0.19 0,57 0,41 0.12 0.15
LOI 3.63 3.29 6.28 1.88 3.69 7.3 5.22 3.99 2.64 5.37 4.58

NI 45 113 17 87 380 337
C, 181 868 5 370 1133 1094
V 267 303 302 282 223 201
5c 37 31 32 28 29
Zr 142 195 71 295 160 363 97 187 131 75 74
~ 10.4 13.1 5.3 14 10.3 13.1 7.4 11 8.3 5.4 5.6
Y 30 32 18 37 26 34 35 32 21 16 18
S, 796 404 341 881 576 403 209 595 612 183 272
Ib 34 50 22 111 28 56 54 46 24 27 22
Ba 2500 400 3407 1114 1337 ,059

Ti/Z, 24.9 25.2 40.5 18.1 24.4 14.2 24.7 27.5 41.6 39.7
loY 4.7 6.1 3.9 8.0 6.2 10.7 5.8 6.2 4.7 4.1
lrlNb 13.7 14.9 13.4 21.1 15.5 27.7 17.0 15.8 13.9 13.2
YlNb 2.9 2.4 3.4 2.6 2.5 2.6 2.9 2.5 3.0 3.2
Ii/Se 7.2 9.7 8.8 8.0 6.9
ZrlSe 8.0 6.0 4,1 2.7 2.6
TIN 20.0 13.5 15,3 12.8 14.0 14.6

La 58.6 29,9 93.5 50,5 21.3
Co 137 64.4 193.8 105 42.1
Pr 15.6 7.27 21.4 11.7 4.71
f>Ij 59.3 28.8 84.1 44.5 18.2
Sm 10,5 5,3 15.1 7,33 3.49
EU 2.59 1.21 3,8 1.06 1.02
Il1 7.18 4.35 10.7 5.58 3,17
0- 5.79 4.1 6.93 3.94 2,77
E, 3 2.56 3.32 1.97 1.77
Vb 2.03 2.28 2,93 1.62 1.67
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TABLE 5: Wholerock XRF analyses 0118VII from the Que-Hellver Footwall seauence
SAMPLE 69717 QA1001A 502650 72504 72506 72507 71917 69866

csro csro CSIlO
5102 61 63.2 63.9 51.8 60 57.9 70.1 70.7
Ti02 0.72 0.61 0.58 0.72 0.72 0.75 0.35 0.41
AI203 17.9 .5.4 15.3 19.2 16.4 16.6 16,3 14.3
FeC· 9.54 7.41 8.04 9.20 8.05 7.95 3.44 5.26
M'() 0.11 0.1 0.12 0.19 0.16 0.16 0.1 0.16

1w:J 2.18 3.0 3.88 6.44 4.7 4.66 1.39 1.27
00 2.05 3.53 3.24 6.08 5.0 5.28 2.49 1.78
Na20 4.19 U 3.49 5.20 3.58 1.8 2.97 3.59
K20 2.23 1.9 1.20 0.23 0.80 3.92 2.59 2.30
P205 0.17 0.17 0.16 0.12 0.16 0.16 0.10 0.11
LOI 4,48 3.71 5.25 4.88 4.38 3.85 3.37 5.21

NI 26
Cr 57 153 139 12' 9' 1
V 96 228 246 207 23' 40 33
5e 33
Zr 187 139 108 149 146 143 177 179
N:> 9.5 10.4 7.3 10.5 9.6
¥ 39 29 2' 28 28 29 30 30
5r 318 308 17' 792 557 152 133
A> 72 57 3' 10 21 73 82
Sa 1137 701 1826 1012

TIIZr 23.1 26.3 32.2 29.0 29.6 31.4 11.9 13.7
Zr/Y 4. '.8 ,. 5.3 5.2 '.9 5.9 6.0

lrlNb 19.7 13.4 14,8 16.9 18.6
¥INb 4.1 2.8 3,3 2.9 3.1
VISe 6.9
lriSe 3.3
TIN 45.0 15.3 17.5 20.9 19.2 52.5 74.5

La 57 23.1
Co '00 49.7 125
Pr 10.6 5.51
toll 39.8 21.< 44,8

5m 7.53 3.39 7.29
fiJ 1.7 0.54 1.56
(lj 6,7 3.4 5.58
0, 6.25 3.59 4.45

Er 3.64 2.49 2.78
Vb 3.27 2.2 2.84

.J;o.
( i-'-

~.".;,.

:::01"1

GC
.J:;.
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TABLE 6: Wholefock and AEE analy••• 01 Tynd.n Gp. I...... Ind gr.nlla Infruah,••

S.AMPLE AR, AR4 T04Q69 T04130 T04137 T040B7 T04082 J010
Unit TO TO TG TG TO TG TG

Lilhology pink Qz·fsp Pink. lult Andesi19 RJlyolile Murc~ison DaCite Oacile Darwin
pprlc banded Lake Selina Lake Selina Granite Granite
rhyolite

Si02 75.81 66.35 66.77 76.'8 67.93 70.8 6B.23 75.37
ri02 O.lB 0.5 0.72 0.15 0.53 0.44 0.42 0.22

AI203 12.B7 16.48 16.15 12.34 14.11 15.32 '4.2 14.27
Fe20J 2.69 4.58 7.7 2.5 4.6 6.34 6.37 1.71
MnO 0.02 0.11 0.09 0.03 0.2' 0.19 0.35 0.02
"if) 0.81 1.73 2.15 0.32 1.83 0.8B 2.39 0.37
CO 0.03 0.B8 0.01 0.05 .3.47 0.23 3.21 0.28

NaZO 4,47 7.67 0.1 0.25 3.11 0.2 O. , 3.1
K20 3.08 , .5 6.28 7.78 2.53 5.55 4,61 4.59

PZ05 0.03 0.19 0.11 0.02 0.13 0.09 0.15 0.03
TOTAl. lOa 100 '00 '00 100.26 'aD 100 89.73

LOI 1.34 1.18 3.42 0.82 1.58 2.54 6.33 1.56

I
I
I
I
I
I
I

NI <, J 8 , 3 1 14
C, <2 6 15 1 16 5 7
V 5 63 168 14 104 52 90
50 5 15 28 • 18 14 9
Zr zoo 314 '95 140 218 272 183
Nb 19 13 ,a '3 13 16 11
Y 46 35 25 '6 36 34 2.
5r '07 253 80 ,.8 3'5 23 35
Rb 62 Z7 290 Z33 148 278 300
sa 1560 514 17sa 2637 604 1062 387
Zn 41 71 311 66 198 867 62'
C" 2 7 2' 1 3 65 7
Pb 3 .. 36 19 32 116 145

TilZI 5.' 9.5 22.1 6.4 14.5 9.7 ':3. a
Zr/Nb 10.5 24.2 19.5 10,8 16.a no 16.6
ZrtY 4..35 8.97 7.60 8.75 6.06 8.00 7.53
Zt/Se 33.33 20.93 5.96 35.00 12.11 19.43 20.33
KiRb 4'2 '61 180 278 142 i60 128

SAMPLE La Cs P, Nd Sm Eu Cd
AR1 53.2 "3 15.9 53.7 11.4 1. 1-4 9.63
AR4 37.1 SA.B 9.27 36.9 7.07 .55 5.76

J013 44.7 89.S 8.21 26.5 4.15 0.87 2.58
T041JO 35.1 74.9 6.36 2J.5 3.45 0.36 2.22
T041:J7 32.8 70.7 B.31 32 5.51 0.83 4.87

1

1

21
3

'32,.
18

138
'35

'385

10.0

9.5
7.33

4.4..00
282

Dy
8.27
5.52
2.38
2.22
5.06

Er
4.49

3.87
: .85
1. 59
3. i3

Vb
3.53
3.'::17
1,as
2. ~ 6
3.~8

I
I
I
I
I
I
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TABLE 7: 'Nholetock XAF analvses 01 lavas Irom Ihe Noddv Creek bell S 01 Macouarie Harbour

5AMPlE 462A 925 .62 385A 123 385 52 977 .7 X 58 85 '13 '50 65 98

5102 51.8 52.9 55.2 55.9 57.2 58.1 5B.2 59.' 60.1 60. 62.1 62.2 63.2 63.' 6' 6'.2
Ti02 0.59 0.56 0.55 0.61 0.67 0.61 0.57 0.48 0.68 0.62 0.66 0.66 0.72 0.55 0.5' 0.53
AI203 13.9 14.4 15.5 1'.9 16.4 16.<1 1'.6 14.1 1'.7 14.9 16.6 16.9 16.5 15.6 15.8 16.2

FeO· 10 10.3 9.06 '0 9.03 9.14 9.44 7.35 9.72 7.44 6.5 6.2 6.41 8.03 5.78 5.18

fkD 0.28 0.18 0.21 0.07 0.13 0.12 0.27 0.08 0.1 0.1 0.08 0.11 0.11 0.07 0.06 0.07
MaO 8.9 9.78 5.05 6.06 3.5 5.1 7.27 6.27 3.27 3.3 2.'5 2.1 1.9. 2.71 1.9 1.97
QQ 9.2' 6.01 7.58 5.97 5.13 5.43 3.66 4.26 3.73 7.91 4.86 5.54 3.89 1.89 • .47 4.87

Na20 2.64 4.58 4.93 2.79 3.21 3.36 3.11 6.67 5.53 2.:)7 3.21 2.94 2.87 3.6 3.38 3.35

K20 2.56 1.24 1.72 2.26 4.45 1.59 2.50 1.33 1.99 2.5 3.43 3.15 4.16 4.04 3.9 3048

P205 0.1 0.08 0.11 0.11 0.24 0.16 0.14 0.07 0.14 . 0.13 0.15 0.16 0.17 0.12 0.16 0.13

LOl 2.37 3.79 1. 15 1.45 2.1 2.96 3.27 1.73 1.33 2.93 1.7 2.44 1.6 2.56 1,49 1 .6

NI 198 291 91 81 26 61 '12 38 16 11 11 13 16 10 9

Cr 3'2 638 70 213 B2 250 13. 151 116 29 30 20 39 19 16

V 211 196 225 185 195 218 182 186 182 152 ,32 135 169 '25 130

5c 32 28 25 29 2. 33 30 2B 29 19 18 15 20 16 ,5

Zr 55 81 7' 1'5 1.5 107 199 18. 228 161 20. 199

r-b 3.2 3.' 4.1 7.3 8 7 14 '3 13 8 13 14

Y 18 21 20 28 26 2. 3. 28 38 37 29 29
5, 262 177 350 271 200 243 292 2.7 371 123 281 285

fb 10' 15 10' 116 76 61 135 117 1'8 136 161 1.8

Ba 919 310 .03 288 1019 1032 226 695 702 667 793 927 839 721 692

Till, 64.3 41.4 44.6 25.2 23.6 38.1 19.9 21.5 18.9 20.5 15.9 16.0

lr/Y 3.1 3.9 3.7 5.2 5.6 4.5 5.9 6.6 6.0 4.' 7.0 6.9

ZrlNb 17.2 23.8 18.0 19.9 16.1 15.3 14.2 14.2 17.5 20.1 15.7 14.2
YiNb 5.6 6.2 4.9 3.8 3.3 3.4 2.4 2.2 2.9 4.6 2.2 2.1

VISe 6.6 7.0 9.0 6.4 8.1 6.6 6.1 6.6 6.3 B.O 7.3 9.0 8.5 7.8 8.7

ZrlSc 1.7 2.9 3.0 5.0 4.4 3.8 10.5 10.2 15.2 8.1 12.8 13.3

TiN 16.8 17.1 14.7 19.8 20.6 15.7 15.8 21.9 20.4 26.0 30.0 32.0 19.5 25.9 24.4

La 22.7 21.6 25.' 27.3 55.3 44.
Ol 49.9 '3.3 57.1 57.8 113.4 97.2
P, 5.71 5.14 6.26 6.56 '1.6 10.1

I'<J 22.6 20.1 24.7 26 '2.3 37.1

5m 4.42 3,93 4.87 4.86 7.31 7,08

BJ 1.15 1.09 1.27 1.1 1.36 1.59

Ql 3.86 3.92 4.14 4.34 5.95 5.27

Ov 3.24 3.76 4.43 '.18 5.5 4.75

Er 2.07 2.37 2.94 2.68 3.54 3.09

Vb 1.8B 2.27 2.47 2.18 3.26 2.88

00
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TABLE8: Whokrock a~alyses ofbasallic dykes from the swanll in the Central Volcanic Complex
N of the I Ienty bult S~slem (RS to R227), of lavas from the IJenty Faull wedge CHR23 [0

1984111) and Miners Ridge (W6<J to C2·). Analyses marked by asterisks are Min~s Dept
analyses (Corbell 1979). .

SftMPI.E A8 AI< STP23. AI9S A227 Im23 HA2. 1984/91984/11 W6.' LE 196' CI' C2'

. ,

Si02 49.6 60.8 60.3 60,6 609 60.6 60.4 58.3 62.8 48.7 47.9 .9.7 61.9

TI02 1.02 1.32 1,13 0.99 0.88 0.76 0,7S 1.69 1.69 0.71 0.40 O.SI 0.62

AI203 16.7 16 9 17. I 17.0 17.7 14.7 H.7 18.0 14.8 16,3 \6.6 15.7 \ 5. 1

F.203 10.5 10.1 9.8 9.1 10,3 7.. 2 8.72 13,2 14.4 11.. 9.69 8.98 12.1

MrD o 19 0,19 0,2. 0.48 0.17 0.10 0.10 0,14 0.26 0.2 0.\8 0,19 0.22

hiP 11.3 7,47 7,73 9.'2 7.08 '.63 6.72 •. 02 6.0' 12,7 10.3 11.1 10.3

CD 6.0' 9,69 60 I 7.04 7.44 6.68 3A6 1,2\ 5.99 6,28 10.91 9,0. ..32

Na20 4.09 •. 16 :) .94 • .76 493 1.95 2.36 4.13 3.62 3,07 3,26 3,53 4,00

K20 0, I 0,33 0,73 0.6 0.4.3 :) .24 3.67 0.37 \.30 1.56 0.34 0.88 1.16

P205 0.07 0.13 0.15 0.07 0.12 0.12 0.13 0.18 0.21 0,08 0,08 0,03 0,05

TOTAL '00 100 \00 100 100 100 100 \00 \00 100 100 100 100

LOI 4.3 2.64 7.98 04.24 3.29 2.7\ 3.24 4.62 3 24 4,3 3.87 4.45 4,82

Nt 202 40 70 72 47 45 40 3 11 177 160 182 62

C, 528 118 \76 293 39 182 166 6 <6 366 4)0 376 21

V 2.8 241 223 206 233 184 183 200 380 264 290 263 279

Sc 42 32 30 41 33 27 26 28 29 78 43 33 41

Z, 61 8. 7. 66 73 183 194 89 .06 27 19 .9

N" <3 <3 <3 <3 0 .• 12 II <3 <3 <3 <6 <6

Y 22 32 26 30 33 30 38 .8 35 12 18 \0

S, 416 255 184 496 320 376 192 220 290 150 366 66

Ab 2.5 9 30 13 13 100 03 17 34 .1 36 37

Ba 132 188 .73 960 186 901 1316 185 690 730 170 237 .30

Qj 43 61 76 156 8 19 60 30 46 132 137

PI> 20 3 6 16 24 24 16 3 <4 <6 <6

Z. 105 118 148 376 131 116 260 60 80 64 96

Tl/Z, 100.24 94.21 95,41 89,93 72.27 24.90 23.18 107.10 90.78 888\ 160,92 164,07 .J;o.

Zr/Nb 81.11 15.25 17.64 ....
Z"Y 2.77 2.63 2.84 2.20 2 21 6.10 5.11 1.85 3.00 2.25 1.06 \.06

~--ZrJSc t.45 2.63 2.37 1.40 2,21 6,78 7.. 6 3.18 3,62 0,63 0,68 0 .. 6

K/Ab 332 304 202 3.9 276 260 328 .81 317 69 203 260 ~.Jl

00
SAMPLE La ee Pr to<J Sm . Eu GJ Oy Er YO -1

IIA23 30,9 67.5 7,71 20.2 6.08 1.39 6.73 6.3 • :) ,4 7 3.64

A8 632 13,62 2: .19 0.08 2.77 0.01 366 446 2.79 2.45

AI!l5 7.39 13.4 227 I 1.93 3.43 \.30 • 86 5 2 3.33 2 85

STP234 9 70 24.3- 3.23 15.5 3.96 \.43 4.73 4.93 2.74 2.46

W64 1.54 4.20 0.70 3.83 1. 39 0.4 2 76 3 7 \ 2.45
<0

2 21 <0
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