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SUMMARY

This report documents the compulsory 50% relinquishment of EL 29/94 Red Hiiis on
21/10/2000.

EL 29/94 - Red Hills was granted to Plulonic Operations Limited {now Homestake
Expioration) on 22 October 1994. In February 1999 a Joint Venture Agreement was signed
between Goldfieids Exploration and Plutonic Operation Limited.

The relinquished area comprises 8 square kilometres in the east and south of EL. 29/94. This
area is contained in two separate blocks with areas of 3 sq km and 5 sq km respectively.

The relinquished blocks are largely covered by un-prospective Late Cambrian —Ordovician
siliciclastics (Owen Conglomerate). Minor areas of Cambrian basement are exposed,
however, these areas show little evidence of hydrothermal alteration.

Oniy minimum exploration has been completed within the relinquished area. This includes
geological mapping, scil and rock chip analyses and a helimag and radiometric survey.
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1 INTRODUCTION

EL29/94 — Red Hilis is a Joint Venture between Goldfieids Exploration Pty and Plutonic
Operations Limited (now Homestake Exploration). The EL was granted to Pilutonic on 22
October 1994 with an area of 16 sq km. The lease will expire on 210ctober 2004.

The Joint Venture Agreement between Goldfields and Plutonic was signed on 4 February
2000.

The Red Hills EL was to have undergone a compulsory 50% relinquishment on the fifth
anniversary (21 October 1999), however this date was extended to 21 October 2000 by
Mineral Resources Tasmania.

This report documents the compulsory 50% relinquishment of EL 29/94 on 21/10/2000.

1.1 Location and Access

EL29/94 — Red Hills is located adjacent to the eastern side of the Henty Mine Lease (7M/91).
The Henty Mine Lease is accessed via the Howards Road and the Anthony Road. The major
access to Red Hills is via a 4WD track that commences within the Henty Mine Lease (Fig 1).
Additional foot access to the eastern paris of the EL can be made from the Anthony Road.
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1.2

The EL comprises:

Tenure

Crown Land

Crown Land — Deferred Forest
Mt Murchison Regional Reserve
It is partially within the South West Tasmania, Australian Heritage Commission Act,
Registered Entry. 0.5 sq km of land vested in the HEC is excluded from the EL.

The land tenure in the Red Hills area is shown on figure 1.

1.3

Area recommended for Relinquishment

o
ot
o

A total area of 8 square kilometres of EL 29/94 is recommended for relinquishment. This area
is comprised in two separate blocks in the east and south of the EL (Figure 2).

5365000m

Block B
(5 sq km)

1 5360000m

380000m

. -

i
Block A
(3 sq km)

Area to be
Retained

385000m

Figure 2. Red Hills — Areas to be relinquished (in blue).

The table below summarises the location of the two blocks to be relinquished.

Table 1. Red Hills — Areas to be Relinquished

o=

Area Easting Northing
Block A 3 sq km 383000 to 384000 5364000 to 5367000
Block B 5 sq km 381000 to 383000 South of 5363000
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2 PREVIOUS EXPLORATION

Mining at Red Hills dates back to the late 1880’s with the development of several short adits
to work smaill copper shows. All mineral rights were acquired by the Mouni Lyell Mining and
Railway Company in 1905, however by 1908 all mining activity had ceased.

Modern exploration commenced in the late 1950's by a Rio Tinto / EZ JV who conducted
several geophysical surveys and completed four diamond drill holes,

From 1969 to 1985 the Red Hills area was part of EL 9/66 held by the Mount Lyell Mining and
Railway Company. Numerous geophysical surveys and 21 diamond drli holes were
compieted in this period. A small massive sulphide lens was intersected in hole RH5.

From 1985 to 1993 a CRAE / Aberfoyle Joint Venture held Red Hills as EL 5/85. This
exploration focused on the use of EM (UTEM and DHEM) to define targets. Two drill holes
were completed.

3 WORK COMPLETED

EL 29/84 - Red Hilis was granted to Plutonic Operations Limited on 22 October 1994. Since
that time most of the exploration completed at Red Hills has been outside the relinquished
area. Any exploration completed by Plutonic and Goldfields within the relinquished area is
documented below.

31 GEOLOGY

Reconnaissance geological mapping in the south of the relinquished area by Wally Herrmann
(Reid and Close, 1997} is reproduced as Plan 1.

Recent geological mapping and interpretation within the relinquished areas by Tim Callaghan
is included as Plan 2, 3 and 4. The geologicai interpretation for areas outside current EL
boundaries in based largely from McNeill, 1987.

3.2 GEOCHEMISTRY
3.21 Soil Geochemistry

16 C horizon soil samples collected by Plutonic (Reid and Close, 1897) are located within the
relinquished area. Analyses and location details are documented in Appendix 1.

3.2.2 Rock chip Geochemistry

Two rock chips were submitied to Analabs Burnie and assayed by XRF for Ti, Zr, V and P
and a Suite of 32 elements by NAA to aid lithogeochemical identification of stratigraphic unifs.
Sample locations and results are iocated in Appendix 2.

Table 2 summarises various element ratios that are used to characterise the lithogeochemical
affinities of the rock types. Both samples have low TifiZr, P205/TiO2, and P205/Zr indicative
of rock types assigned to Suite | by Crawford, Corbett and Everard, 1992.

Table 2. Red Hills Rock Chip - Lithogeochemiistry
Sample No Easting Northing Formmation Rock TilZr P205MTiO2 P205/Zr
108013 381550 5366300 Cevl LDOF 5.06 0.06 0.51
44985 383065 53656840  Cp?/Cil iR< 10.26 0.16 2.82

La/Yb
NA
20.59



3.3 GEOPHYSICS
3.3.1 Helimag and Radiometric Survey

A helimag and radiometric survey of the Red Hills area was completed in March 2000. The
survey consisted of 885 line km on 50m spacings. The data was processed by Goldfields
geophysicist Mike House using Surfer and presented as a series of Mapinfo format images.
images and details of the helimag and radiometric survey are presented in Appendix 3. Digital
data from the survey within the relinquished area is included on the accompanying CD.

4, DISCUSSION and RECOMMENDATIONS

The geology of the relinquished area is shown on Plan 3. in general, L ate Cambrian -
Ordovician siliciclastics {Owen Conglomerate) and recent Quaternary glacial and slope
deposits, largely cover the prospective Cambrian rock types within the relinquished areas.

In Block A, the prospective Cambrian rock types are a quariz feldspar phyric lava/intrusive
that is in contact with feldspar phyric dacitic to rhyolitic lavas of the Central Volcanic
Sequence. The quartz phyric unit has been tentatively correlated with the Mount Julia
Rhyolite from the Tyndall Group on the basis of its general appearance and
lithogeochemistry, (Note:- this rock type is probably intrusive into the Central Volcanic
Sequence and occupies a different stratigraphic position to the Mount Juiia Rhyolite exposed
on The Gooseneck). In general the rock types within this block show only weak io moderate
ievels of hydrothermal aiteration. Some of the Central Volcanic Sequence lavas from the west
of this area show variable degrees of chiorite-K feldspar —magnetite alteration.

A small window of Cambrian rock types is exposed in the core of a shaliowly plunging
anticline in the north of Block B. This unit consisis mainly of quartiz phyric volcaniclastic
sandstone and conglomerate and is correlated with the Zig Zag Hill Formation (Upper Tyndall
Group). There is no significant alteration associated with this unit.

In summary, Biocks A and B has been recommended for relinguishment from EL 29/94 for the

following reasons.-

1 The low levels of hydrothermal alteration shown by exposed rock types suggests that
these areas are less prospective than other parts of the EL

2 These areas are generaily covered by a thick Owen Conglomerate cover.

3 The high costs that would be associated with targeting and drilling holes through the
Owen Conglomerate cover.

4 The added cost of a helicopter supported drill program.

5. REFERENCES

Crawford, A.J., Corbett, K.D., and Everard , J.L. 1992. Geochemistry of the Cambrian
Volcanic-Hosted Massive Sulfide-Rich Mount Read Volcanics, Tasmania, and Some
Tectonic Implicafions. Econ. Geol. V87, pp 597-619.

McNeill, AW., 1987. Map 4. Geology of the Mt Murchison Area. Mi Read Volcanics
Project 1:25000 Geological Map Sheet 1987. Geological Survey of Tasmania,
Department of Mines ~ Hobart.

Reid, R.O., and Close, R.J., 1997. Red Hills EL 29/94. Report on exploration during the
period 20 October 1995 to 21 October 1997. Plutonic Operations Limited.
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Red Hills - Soil Analyses

Sample no Soil type

17543
17544
17545
17546
17519
17520
17521
17522
17523
17495
17496
17497
17498
17499
17476
17456

C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon
C-horizon

Northing
5365600
5365600
5365600
5365600
5365700
5365700
5385700
5365700
5365700
5365800
5365800
5365800
5365800
5365800
5365900
5366000

Easting
383000
383025
383050
383075
383000
383025
383050
383075
383100
383000
383025
383050
383075
383100
3830600
383000
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Zn
28
89
70
65
47
58
45
27
61
26
68
41
22
42
109
3

Fe
1.37
4.56

34
1.74

2.1
3N
1.94
1.54
3.53
2.12
2.68
2.94
1.28
2.01
3.65

1.5

Mn
74
444
517
116
228
270
82
93
95
81
344
147
46
52
284
124

As
1.7

14
53
48

N N

09
55
0.5
12
-0.5
-0.5
-0.5
4.3
31

Au

0.014
0.011

-0.008
0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
0.014

0.011

0.012

0.046
-0.008
-0.008
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Red Hills - Rock Chips Page 1

Sample No Easting Northing Formation Rock Tippm Zrppm Vppm Pppm Cuppm Pbppm Znppm Agppm

1080139 381550 5366300 Ccevl LDF 1320 261 5 58 12 21 17 -1
44995 383065 5365640  Cp?/Cll IR< 1960 191 43 235 NA NA NA NA
Laboratory Analabs Analabs Analabs Analabs Analabs Analabs Analabs Analabs
Method X401 X401 X401 X401 A102 A102 A102 A102
Units ppm ppm ppm ppm ppm ppm ppm ppm
Detection Limit 100 5 5 30 2 3 2 1
Sample No  As ppm Auppm AG AS AU BA CA CE CcO CR CS EU
1080139 -50 -0.01 NA NA NA NA NA NA NA NA NA NA
44995 NA NA -5 3 -0.005 643 1.1 152 2 235 3 3

Laboratory Analabs Analabs Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel
Method A102 F850 N701 N701 N701 N701 N701 N701 N701 N701 N701 N701

Units ppm ppm ppm ppm ppb ppm % ppm ppm ppm ppm ppm
Detection Limit ~ -50 -0.01 5 1 5 100 1 2 1 5 1 0.5
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Red Hills - Rock Chips : Page 2
sample No FE HF K LA LU MO NA RB sB sc SE SM TA
1080139 NA NA NA NA NA NA NA NA NA NA NA NA NA
44995 2.85 7.5 2 84.4 0.6 5 25 105 1 8.9 5 12.1 1

Laboratory  Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel

Method N701 N701 N701 N701 N701 N701 N701 N701 N701 N701 N701 N701 N701
Units % ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm
Detection Limit ~ 0.02 05 0.2 0.5 0.2 5 0.01 20 0.2 0.1 5 0.2 1
Sample No TE TH u W YB ZN
1080139 NA NA NA NA NA NA
44995 -5 233 5 3 4.1 113

Laboratory  Becquerel Becquerel Becquerel Becquerel Becquerel Becquerel
Method N701 N701 N701 N701 N701 N701
Units ppm ppm ppm ppm ppm ppm
Detection Limit 5 0.5 2 2 0.5 100
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1. INTRODUCTION

This report covers the operations for the helicopter geophysical survey covering the
Henty project located 10km southeast of Renison Bell, Tasmania, which was flown
for Goldfields Exploration Pty Ltd in February 2000 to assist in geological mapping,
structural interpretation and delineation of zones of potential hydrothermal
alteration.

The survey collected magnetic, radiometric, elevation, temperature and barometric
pressure data totalling 885 kilometres, and yielded images of the fully processed
geophysical parameters at a 12.5m grid cell size. This program entaited two and a
half full days of surveying during 24-27 February 2000.

Geo Instruments Pty Ltd provided the survey personnel, instrumentation and data

processing geophysicist. The aircraft and pilot were contracted from Heti-Aust Pty
L.td of Bankstown.

Geo Instruments Pty. Lid. 1 ((opsrep/GoldenCross-Henty)
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Operations Report

2. SURVEY SPECIFICATIONS

The project comprised airborne geophysical mapping over the Henty project located
southeast of Renison Bell in Tasmania. Data acquisition totalled 885 line kilometres
of airborne magnetic, gamma-ray spectrometer, elevation, temperature and
barometric pressure data during six individual sorties.

The location of the Henty project area is shown in Figure 1 “Tasmanian Major

Mining and Mineral Processing Operations”, and also in Figure 2 “Tasmania,
Geological Frame work”.

2.1 ' LINE SPECIFICATIONS

Traverse Line Direction 090°-270° AMG
Traverse Line Spacing 50 metres

Tie Line Direction 000°-180° AMG
Tie Line Spacing 500 metres

2.2 INSTRUMENTAL SPECIFICATIONS
Magnetics

Sampling interval 0.1 second

Manoeuvre Noise

Total Noise
Heading Error

Compensated to < 0.5nT peak to peak for 10°
manoeuvres

0.5nT

Corrected by calibration

Base Station Magnetometer
Sampling Interval

Noise Level

Resolution

5 seconds
0.5nT
Better than or equal to 0.1nT

Radiometrics
Sampling Interval
Dead Time
Detector Volume
Detector Resolution

1.0 second

<15%

16.4 litres

Better than 7% based on full width at half
amplitude of the 2Tl peak at 2.615 MeV

Radar Altimeter
Barometer
Thermometer

Output 13.1mV/m
Output 2.2mV/m
Precision of 0.1°C

Geo instruments Ply. Ltd.

(opsrep/Goldfields-Henty)
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23 FLYING SPECIFICATIONS

Magnetometer Sensor Nominal

Terrain Clearance 30 metres
Spectrometer Sensor Nominal

Terrain Clearance 30 metres
Flying Speed 40m / second

The magnetic and gamma ray spectrometer data were collected in such a manner
as to allow comprehensive reprocessing with the advent of new technology. Details
of the formats of the processed data records are given in Appendix 2.

Geo Instruments Pty. Ltd. 5 {opsrep/Goldfields-Henty)
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3. SURVEY OPERATIONS

3.1 SURVEY BASE

The helicopter survey crew arrived in Zeehan on 22 February 2000 and completed

survey operations in a Bell “Jet Ranger” helicopter leased from Heli-Aust Pty Ltd on
27 February.

3.2 FLIGHT PLANNING

Flight ptanning for the survey area was implemented using proprietary software and
reviewed with the Client’s representative prior to commencement of operations. A

flight path plot of the area is contained in Appendix 1. The project is located in UTM
Zone 55.

3.3 FLIGHT PATH CONTROL

Navigation was determined in flight, based on real time differential GPS, by using an
Ashtech G12 receiver and Geo Instruments software for pilot guidance. The
position solution from the receiver was obtained using signals from the U.S. Global
Positioning System (GPS) with differential corrections supplied by the Omnistar
differential service. Altitude control is derived from the radar altimeter.

The flight navigation data recorded in the helicopter were post processed at the
survey base using the commercial software package “GRAFNAV" by Waypoint
Consulting. Positional data recorded at a GPS base are used to differentially
correct the helicopter’s navigation data. This new positional information is accurate
to one metre for X and Y and five metres for Z, and is the basis for the further data
processing.

3.4 SURVEY PLATFORM

Helicopter: Bell Helicopter 206B “Jet Ranger”
Registration: VH-JWF

Contracted From: Heli-Aust Pty Ltd, Bankstown, NSW
Endurance: 3.2 hours fully loaded

Survey Speed: 40 m/sec

3.5 WEATHER DETAILS

The Henty survey area experienced rain and low cloud precluding airborne
operations on 22, 23, 24 (morning only) and 26 February. Strong winds were
observed on 25 February.

Geo Instruments Pty. Ltd. 6 (opsrep/Goldfields-Henty)
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3.6 SAFETY MANAGEMENT

Geo Instruments considers that flying safety resuits from the conscientious
application of the Air Navigation Regulations in regard to Rules of the Air and
observance of aircraft maintenance requirements.

Heli-Aust is required by law to have an Operations Manual approved by the relevant
Civil Aviation Authority before any flying operation can be carried out and this
document is available for inspection at each company's office. Routine checks by
the Civil Aviation Authority ensure that all operations and maintenance meet the
requirements of the law. Further, each pilot has been extensively trained in low

level and instrument flying. Pilots are only employed after comprehensive
assessment of experience and ability.

There were no aviation incidents during the implementation of the Henty airborne
survey.

Vehicle usage and driving habits are constantly under review by the company’s
management and particular attention is paid to remote area survival techniques.
Geo Instruments believes there is no substitute for experience, and no
inexperienced staff are used in any phase of the operations unless they are
accompanied by an experienced equivalent.

There were no vehicle-related accidents during this program.

3.7 ENVIRONMENTAL MANAGEMENT

The aircraft operations are generally non-polluting except for noise associated with
take-off and landing. All operations were conducted during normal day time and no
complaints were received regarding noise. Extreme care was maintained during all
refuelling operations to eliminate the risk of fuel spillage or fire.

Ground operations are minor, usually focused around the survey bases. Common
sense rules apply to these tasks with particular reference to religious buildings or
sites, traditional sites, residential areas, access paths, etc. Any staff responsible for
damaging property or land are liable for dismissal.

Geo Instruments Pty. Ltd. 7 {opsrep/Goldfields-Henty)
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4. PERSONNEL

Survey management and geophysical personnel were provided by Geo Instruments
Pty Ltd of Sydney. All helicopter survey pilots were provided by Heli-Aust Pty Ltd of
Bankstown Airport, NSW. In field quality control was undertaken at the survey base

and data corrections, image processing and map production were undertaken by
Geo Instruments Pty Ltd.

Field Operations

Field Project Manager -~ Zoltan Beldi
Pilot o Sam Borg
Operator o . Pat Healy

Data Processing
| Data Processor Anton Rada |

Supervision
| Client's Representative ~Michael House |

Geo Instruments Ply. Ltd. 8 (opsrep/Goldfields-Henty)
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5. GEOPHYSICAL EQUIPMENT

5.1 MAGNETOMETER

The helicopter survey was flown using a Geometrics G-822A ultra-high sensitivity
Caesium Vapour Magnetometer sensor system. This sensor provides a Larmor
signal that is processed by high precision counters embedded within the automatic

compensator described in 5.2 below, to provide an operating range of 20,000 to
100,000 nT.

The sensor, pre-amplifier and three axis fluxgate magnetometer for compensation
were mounted in a “boom”, made entirely from aluminium, attached to the front of
the helicopter. The distance from the sensor to the forward extremity of the
helicopter was 3m. Real time compensation for the aircraft's magnetic field was
achieved with the automatic digital compensation described below.

Magnetometer specifications:

Nominal Sensitivity 0.001 nT

Still Air RMS Noise 0.05 nT

Digital Recording Resolution 0.01 nT

Magnetic Gradient Tolerance >20,000 nT / metre

Sample Time 0.10 sec.
Sample Distance - 4 metrés
5.2 AUTOMATIC COMPENSATOR

An RMS instruments, automatic digital compensator, model AADCII, was used to
correct for the magnetic interference caused by the aircraft itself and the effects of it
manoeuvring in the earth’'s magnetic field. The signal from the magnetometer is
compensated in real time and preserved without aliasing or phase distortion. The
raw, uncompensated magnetic data also are recorded.

5.3 SPECTROMETER

An Exploranium GR-820 Gamma Ray Spectrometer was used to sample the full
energy spectrum by 256 channels in addition to the standard energy windows
(regions of interest or ROI's) for the gamma radiation from T#*®, Bi*", K*, Total
Count and Cosmic sources. Values were recorded at the end of each second,
corresponding to each fiducial.

The gamma ray spectrometer was interfaced to a Nal (TI) thermally insulated

detecting crystal pack with a total volume of 16.4 litres. The detector pack was
mounted in the rear baggage compartment of the helicopter.

Geo Instruments Pty. Ltd. ) 9 {opsrep/Goldfields-Henty)
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The GR-820 measures the pulses generated by the crystal detector and controls the
gain of each individual detector element by reference to the natural radiation
emanating from the ground. The isotope selected for the gain control is determined
during the survey and depends on the concentration observed during flights
covering tie lines. Thorium was chosen as the stabilising element for the
spectrometer in the helicopter.

All 256 channels of radiometric data were recorded in addition to the five differential
ROl windows, defined as follows:

Element Energy Level (MeV) Channel No.
Total Count 0.40-2.81 34 - 224
K-40 1.37 - 1.57 109 -125

Bi-214 1.66 - 1.86 133 -149
TI-208 241-281 194 - 224
Cosmic - 3.0-86.0

The ROI window data have been corrected for instrument dead time and the raw
digital 256 channel recording contains uncorrected values.

5.4 ALTIMETER, BAROMETER AND THERMOMETER

A Collins ALT-50 radar altimeter system was installed in the helicopter. This
controls the pilot's analogue indicator and provides a terrain clearance display from
0 to 750 metres (0 to 2,500 ft.) above ground level. This is the primary instrument
used to maintain a consistent terrain clearance. The output of the altimeter is 4
mV/ft and it can be read to a resolution of 1 mV for 0.305 metres.

The reference height above the geoid (WGS84) used for data purposes, was
derived from the differentially corrected height value provided by the GPS receiver.
The GPS altitude was recorded in digital format by the acquisition system, in
synchronisation with the spectrometer, every second. The radar altimeter height
was recorded every 0.1 second.

A Sentra barometric altimeter with a precision of 0.1 Hpa was mounted within the
cabin.

A Geo Instruments thermometer with a resolution of 0.1°C was mounted undemeath
the helicopter comling.

5.5 GPS NAVIGATION SYSTEM

An Ashtech G12 receiver was used for navigation. The accuracy is better than 5Sm
rms using Differential GPS post processing. The GPS antenna was mounted
approximately one metre behind the Caesium Vapour Magnetometer sensor on the
boom.

Geo Instruments Ply. Ltd. 10 (opsrep/Goldfields-Henty)
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Navigation data recorded at a GPS base site were used to differentially correct the
aircraft’'s positional data. GPS co-ordinates were referenced to the WGS84
spheroid and converted to AGD66 coordinates during data processing.

5.6 DATA ACQUISITION SYSTEM

The Geo Instruments G2002 digital acquisition system is based on the 1BM PC AT
architecture. The system is fitted with several modules tailored to condition the
input data from the various sensing instruments. A custom written software package
facilitates the following;

(a)  Correct synchronisation of the data streams,

(b)  Formatting of all data received,

(c) Extended error checking of all parameters,

(d) Visual data presentation for monitoring purposes,

(e) Generation and distribution of synchronising fiducial numbers,
(f) Recording of data to magnetic media,

(9) Calculation of position and provision of steering display for pilot.

5.7 BASE STATION MAGNETOMETER

Two Geometrics G-823 caesium vapour magnetometers were used as the base
station magnetometer and back-up base magnetometer. The base stations were
located 300m east of the Heemskirk Motel in Zeehan. These instruments were used
to record the diurnal variations in the earth’s magnetic field, and were run
continuously throughout periods of survey flying. Power was provided by a bank of
external batteries and solar panels.

Digital recordings from this instrument were made every 5 seconds with a resolution
of 0.001nT and an accuracy of better than 0.1nT. The base station time was
synchronised with the airborne magnetometer. All diurnal base station
magnetometer data form part of the delivered digital information and individual
records are not included in this report.

Diurnal activity was classed as active throughout the survey.

Geo Instruments Pty. Ltd. 11 {opsrep/Goldfields-Henty)
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6. CALIBRATIONS

6.1 MAGNETOMETER

The Geometrics G-822A Caesium vapour magnetometer operates on a split-beam
principle with a constant relationship between the earth's magnetic field and the
Larmor frequency (the frequency with which gyromagnetic moments precess in a
magnetic field). It is therefore not subject to instrumental drift and does not reguire
calibration.

6.2 HEADING AND PARALLAX ERRORS

The heading error correction was determined by flying a clover leaf pattern, on
survey line headings, at high altitude (nominally 6,000ft), using the GPS to control
precise line positioning.

A flight was performed prior to the survey to determine the parallax error in the
system, by flying at survey altitude over a magnetic body in opposite directions.
Additional corrections may be applied during the processing to eliminate any
herringbone effect visible in the data.

6.3 MAGNETIC COMPENSATION PROCEDURE

Magnetic compensation was undertaken prior to the start of the survey and after
each aircraft maintenance check, or whenever any equipment was changed. The
procedure for deriving the compensation for the automatic airborne digital
compensator (AADC) is as follows:

The aircraft is configured in the mode which will be used for the survey, that is, all
survey equipment is switched on. The aircraft battery must be in fully charged state
and no extraneous objects must be on board which may affect the magnetic
signature of the aircraft.

The aircraft is flown at an altitude which ensures sufficient terrain clearance to
provide a geomagnetic gradient of less than 20nT/km. Once this parameter is
achieved the aircraft is manoeuvred in the pitch, roll and yaw planes successively
whilst heading in all four cardinal directions. During these manoeuvres, the AADC
acquires the data from the magnetometer sensor and the three component fluxgate
magnetometer in a special calibration mode. At the conclusion of the manoeuvres,
the AADC performs a series of calculations and derives a set of coefficients which
are then applied to all successive magnetometer readings on survey to remove the
varying effect of the aircraft's manoeuvres in the earth’s magnetic field.

A final set of 10° pitch, roll and yaw manoeuvres is flown for 30 seconds on each
heading, in the opposing flight directions of both the survey traverse lines and the
tie lines in order to verify the improvement provided by the compensation. A typical
compensation box is presented in Appendix 4.

Geo Instruments Pty Ltd. 12 (opsrep/Goldfields-Henty)
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6.4 RADIOMETRICS
6.4.1 Calibration Factors

The spectrometer system was calibrated over the AGSQO calibration pads at
Canberra on 6 January 2000. The Bairnsdale Hover Range in Victoria was surveyed
on January 8 to establish aircraft background and radio-element conversion
coefficients. Details of all calibration procedures and results are presented in
Appendix 3.

6.4.2 Daily, Pre and Post Flight Checks

The detector was aligned prior to each day's flight using a thorium source and
checked for drift at the conclusion of the day. In flight, drift is kept to a minimum by
the automatic gain control mechanism built into the GR-820 spectrometer. This
constantly monitors the selected reference peak and adjusts the gain of the crystal
detector. An alarm is generated whenever the gain drift exceeds nominal tolerances
and the GR-820 is unable to correct the drift.

Pre and post flight checks of sensitivity and stability were undertaken using a pure
uranium and a pure thorium sample. The background was recorded first with the
samples well out of detection range, then with the thorium and uranium sources in
range in turn, and then background again. The average background is deducted
from the source readings. The thorium sample responses were reviewed routinely
and the sensitivities were generally well within the +/- 5% specifications.

Both pre and post flight sample measurements are recorded in analogue and digital
forms.

6.4.3 Daily Test Line

A test line of at least 100 seconds duration was established over flat ground along a
north-south road to the north of Zeehan airstrip. The test line is flown before and
following each day's surveying to assess the repeatability of the system pre- and
post- data collection.

The helicopter test line data files are prefixed by “E” for the pre-survey test line and
“G" for the post-survey test line.

Geo Instruments Pty. Ltd. 13 (opsrep/Goldfields-Henty)
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6.5 POSITION
6.5.1 Positional Control of Survey Data

The GPS base station was located at the Heemskirk Motel in Zeehan.

6.5.2 Altimeters

The radar altimeter and barometric altimeter were calibrated against GPS height

and a laser altimeter by multi-level flights at Bruthen and Lake King in Victoria, prior
to the flying program at Henty.

Geo Instruments Pty. Ltd. 14 (opsrep/Goldfields-Henty)
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7. DATA PROCESSING
7.1 IN-FIELD DATA VERIFICATION

The field party leader at the survey base conducted an analysis of the newly
acquired data using both proprietary company software and commercial software
including "Geosoft “and “ChrisDBF”. At the survey base the post-processed GPS

position information was merged with the geophysical data and then subjected to the
following checks:

a) Speed correlation,

b) Identification of spikes

c) Verification that adequate flight path coverage was achieved,
d) Checking flight line spacing and terrain clearance tolerances.
e) Conformity to Contract specifications.

The various QC products and on-screen multi-parameter profile displays were
reviewed each evening throughout the field data acquisition.

7.2 FINAL PROCESSING

The final data processing was undertaken by Kevron Geophysics Pty Ltd using
proprietary Kevron software. All data had previously been checked for
abnormalities by the in-field data verification system described in 7.1 above.

7.21 Flight Path Recovery

Processing of the differential GPS location data entailed the following steps:

a) Post-flight differential GPS corrections using “GRAFNAV" differential
position processing software.

b) No fiducial synchronisation is required as both range data and fiducials are
synchronised to GPS time.

¢) Merging of positional data with geophysical data.

7.2.2 Magnetic Processing

Having verified all data in the field, the final processing sequence is reduced to the
following steps:

a) Diurnal variation removal.

b) System parallax removal.

¢) IGRF removal.

d) Tie line levelling.

e) Micro levelling.

f) Addition of the mean diurnal value.
g) Addition of 5,000 nT datum shift.

h) Gridding using a 12.5 metre cell size.

Geo Instruments Pty. Ltd. 15 {opsrep/Goldfields-Henty)
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The magnetic data have been corrected for regional gradient by subtraction of the
IGRF Model for 2000.2 derived from the year 2000 secular variation model The
IGRF was calculated at 100m intervals along the lines and interpolated for each
data observation. Diurnal variations and system parallax have been removed. Tie
line levelling and microlevelling has been applied as described below. The mean
diurnal value has been added to the data and a 5,000 nT datum shift applied. No

filters were applied to the data prior to gridding, which was accomplished using the
Akima spline gridding algorithm.

Tie-line levelling

The data were levelled using standard tie line levelling procedures in the Intrepid
software. The steps involved in the tie line levelling were as follows:

a) A primary tie line was chosen as a reference tie.

b) All other ties were levelled to this tie line using 2" degree polynomial
adjustments.

¢) Lines were adjusted on a flight by flight basis to minimise the differences at
lineftie crossover points, using 2™ degree polynomial adjustments.

d) Finally the lines were adjusted individually to minimise crossover
differences, using 2™ degree polynomial adjustments.

7.2.3 Radiometric Data Processing

Correction of radiometric data involves the reduction of the 256 channels of raw
gamma spectrometer data using the guidelines of Grasty and Minty (1995) and the
Noise-Adjusted Singular Value Decompaosition (NASVD) noise reduction method.
The specific processing steps are described below.

(a)  Noise-Adjusted Singular Value Decomposition (NASVD} Smoothing

The signal to noise ration of the muiti channel spectra can be substantially
enhanced using Noise-Adjusted Singular Value Decomposition (NASVD) as
described by Hovgaard and Grasty (1997), Schneider (1998) and Minty
(1998). This method invoives a general linear transformation of groups of
spectra (a whole line or flight), using NASVD to compute the different spectral
shapes that make up the measured muiti-channel spectra. New multi-
channel spectra are created by recombining the statistically significant
spectral components. Each spectral component contributres an unequal
amount to the features observed in the measured muiti-channel spectrum,
until a point is reached where the spectral components represent only noise.

The 1% spectral component is the spectral shape that represents most of the
features in the measured multi-channel spectra. The 2™ spectral component
represents those features not described by the 1% spectral component, etc.
By excluding from the recombination those spectral components that do not
represent significant features in the measured multi-channel spectra, the
resuiting reconstructed multi-channel spectra have a much larger signai to
noise ratio than the measured multi-channel spectra.

Geo instruments Pty. Ltd. 16 (opsrep/Goldfields-Henty)
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(b) Dead Time Corrections

The raw 256 channel spectra were corrected for spectrometer dead time
using the recorded live time and the standard formula.

n
N=

1-t
where:
corrected counts in each second;
all counts processed in each second by the ADC; and

<
[T

—
H

the recorded dead time, the time taken to process all pulses
reaching the detector in one second.

Where the live time (L) is recorded, the dead time ¢ is replaced
by (1-L).

(c) Energy Calibration

Energy calibration was undertaken fine by line using a maximum of 3
calibration peaks; and a minimum of 2 calibration peaks dependent upon their
clear identification in the spectra. The 3 calibration peaks used were Bt 609
at 0.609 Mev, potassium at 1.46 Mev and thorium at 2.615 Mev.

(d) Cosmic and Aircraft Background Correction

Cosmic and aircraft background removal utilised the data recorded in
Bairnsdale during January 2000, and required smoothing of the cosmic
channel using a 20 point moving average filtered version of the cosmic
channel. The combined correction is calculated using:

N = a+bC,

N = the combined cosmic and aircraft background in each
spectral window,

a = the aircraft background in the window (plus a possible small
radon component),
C = the cosmic channel count; and
b = the cosmic stripping factor for the window.
Geo Instruments Pty Ltd, 17 (opsrep/Goldfields-Henty)
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(e)

The values of @ and b for each window are determined from the calibration
flights over the sea. Cosmic coefficients and aircraft background count are
tabulated below:

Element Cosmic Aircraft
Coefficients Background (CPS)

Total Count 0.88604 46.6

Potassium 0.76580 2.1

Uranium 0.88110 2.3

Thorium 0.51887 4.6

Atmospheric Radon
The indluence of atmospheric radon has been minimised using the spectral
ratio method described by Minty (1992).

The radon coefficients used in the Minty method were:;

Calibration Calibration Integration Time
AREA Constant C1 Constant C2
Henty 1.95 0.71 400

Extraction of Four Standard Windows

The fully processed 256 channel spectra were reduced to the four IAEA
(1991) standard windows or Regions of Interest (ROI):

Total Count 0.41 to 2.81 Mev (channels 33 to 239)
Potassium 1.37 to 1.57 Mev (channels 116 to 133)
Uranium 1.66 to 1.86 Mev {channeis 141 to 158)
Thorium 2.41 to 2.81 Mev {channeis 205 to 239)

Spectral Stripping of Standard Window Data

Corrections for Compton stripping and height attenuation (to 25 metres AGL)
were applied to the windowed data using constants derived from the pad
tests in Canberra and the hover test in Victoria and calculated STP-height.
The stripping coefficients were determined by measurement over the AGSO
calibration pads and are presented below and in Appendix 5 of this report.
Due to the scattering of gamma rays in the air, the three principle stripping
ratios (o, B and y) increase with altitude above the ground. The rate of
increase is given by Grasty and Minty (1995) as follows:

Stripping Ratio Increase per metre

o 0.0417
B 0.0066
y 0.0097

— Geo instruments Pty Lid. 18 {opsrep/Goldfields-Henty}
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Foll_owing adjustment of the stripping ratios for altitude, the corrected
(stripped} count rates in the potassium, uranium and thorium channels (Ngc,

Nuc and Nc) are given by Grasty and Minty (1995) as follows:

[Nw(ay - B)+Nu(@p - v)+Nk(1 - aa)]

NKC = '
A
[Nn(gB - a)+Nu - Nkg)]
Nuc = '
A
[Nm(1 - gy) - Nya+Nxag]
Noyne = |

A
where

A=1-gy-ala-gB)

and Nm, , Ny and Nx are counts measured in the thorium, uranium and

potassium channels respectively.

The Compton coefficients were:

alpha 0.2589 a 0.0053
beta 0.3610 b -0.0000
gamma 0.7559 g -0.0005

Calculation of Effective Height

The Effective Height, which is the aircraft terrain clearance corrected to

Standard Temperature and Pressure was determined as follows:

e Filtering of the temperature fieid was applied to remove spikes and

smooth out the instrument noise.

o Filtering of the barometric pressure field was not required to remove

spikes but was applied to smooth out the instrument noise.

o Filtering of the radar altimeter was applied to remove spikes, spurious
reflections from groups of tree and very narrow gullies and to smooth out

the instrument noise.

e The formula option in the spread sheet editor was used to combine the

terrain clearance, pressure and temperature.

hxFPx273

ho =
1013 x (T + 273)

5
D
®

he the effective height;

n hn uu

h
T
P the barometric pressure in millibars.

Geo Instruments Pty Ltd. 19

the observed radar altitude in metres;
the measured air temperature in degrees C;
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Height Corrections

The stripped count rates vary exponentially with aircraft altitude. Adjustments
for variation in altitude were made using the formula:

Nc = Noe u(H-h)

Where N, = uncorrected counts, '
N. = count rate normalised to height H,
h = measured height above the ground,
H = nominal flight height,
u = attenuation coefficient for the channel being corrected.

The height attenuation factors per metre were:
Total count 0.006205
Potassium 0.007540
Uranium 0.005060
Thorium 0.006410

)] Conversion to Ground Radioelement Concentrations
The corrected windowed counts were converted to equivalent ground
concentrations of potassium, uranium and thorium using the following
expression:
N
C=—
S
where:
C = equivalent concentration of the radioelement (K%, U ppm or
Th ppm);
S = broad source sensitivity for the window; and
N = count rate for each window, after deadtime, background
stripping and height correction.
The broad source sensitivities were derived from the hover measurements
conducted in Bairnsdale. The factors were:
Total Count 20.28
Potassium  74.87
Uranium 9.50
Thorium 3.99
(k) Gridding and Microievelling
The Henty data were gridded at 12.5 metres mesh size for all areas using the
Akima spline gridding algorithm. These grids were viewed in ERMapper to
detect and rectify any residual levelling problems. Where appropriate the
grids were decorrugated to remove double line busts. The line data were
then microlevelled.
Geo Instruments Pty. Ltd. 20 (opsrep/Goldfields-Henty)
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7.2.4 Digital Terrain Model (DTM) Processing

The digital terrain mode! is computed from the difference in GPS height of the
aircraft above the ellipsoid as measured by GPS and the height above the ground
as measured by the radar altitude.

The raw GPS range data recorded internally every one second and ground GPS
receivers were post-processed on a daily basis using Waypoint Consulting's
‘Grafnav” software. Grafnav calculates the position of the aircraft GPS antenna,
including longitude, latitude and height relative to the WGS84 reference ellipsoid
for each set of range data (every one second). No fiducial synchronisation
correction is required as the fiducials and GPS are synchronised to GPS time.

A radar altimeter provided the aircraft's ground clearance, the altimeter data being
sampled every tenth of a second. The radar altimeter results are corrected for any
drift and lightly smoothed to remove any spikes, spurious reflections or instrument
noise.

The raw ground elevation data were then calculated as the difference between the
height of the aircraft above the ellipsoid and the height of the aircraft above the
ground. These raw elevation data calculated every one second are relative to the
WGS84 reference ellipsoid, which were then converted to AHD (Australian Height
Datum) values.

The elevation data did not require correction for the vertical separation between the
antenna of the aircraft's GPS receiver. The GPS antenna and the radar altimeter
sensor are both located on the boom. The digital terrain modei information was
gridded using the Akima spline gridding algorithm, and 12.5m grid cell size.

DISCLAIMER Not to be used for navigation

This digital terrain model (DTM) has been computed from data generated during the
course of an airborne geophysical survey flown at a nominal line spacings and data
has been interpolated/gridded between such lines. Every effort has been made to
make the model a useful general reference. No guarantee can be made that this
model is a true representation of height above sea level and it does contain radar
altimeter responses from buildings and dense timber.

Users of this product should be aware of the topographic limitations mapped here
within. Do not use this DTM for navigation purposes.

Geo Instruments Pty. Ltd. 21 (opsrep/Goldfields-Henty)




Operations Report 6 5 6 O 4 U

8. DELIVERED ITEMS

Maps

1:20,000 flight path map (in field)

Stacked magnetic profiles at 1:20,000 scale (in field)
Grids

Total Magnetic Intensity

Digital Elevation Model

Radiometrics (TC, K, U, Th)

Located Data

Final magnetic, radiometric, topographic and positional data in ASCII format

Digital data delivered on CD-ROM

Geo Instruments. Pty. Ltd. 22 (opsrep/Goldfields-Henty)
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Jet Ranger Helicopter VH-JWF with Boom Magnetometer,
GPS and Radar Altimeter Installation
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APPENDIX 1

Flight Plan of Area Flown
List of Coordinates of Survey Boundary Lines

Daily Flight Logs
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File:

C:\KEV\REDHILLS\REDHILLS.SUM

Job : C:AKEVAREDHILLS\REDHILLS

Area :
Client :

Run by : Z.BELDI

- FILE: C:\KEVAREDHILLS\REDHILLS.INP

VALUES SPECIFIED :-

— Minimum Dead Segment

Coverage Threshold Percentage

Line Positioning
Overfly extension
Supplementary Tieline: Y

AMG Zone 51

Boundary lines used...
— 379638.0, 5360892.0 to
379638.0, 5368642.0 to
384638.0, 5368642.0 to
== 384638.0, 5360892.0 to

Spc

TRAVERSE 90.0

TIES 0.0 500.0m

b — TOTAL

Shortest

Traverse

VG s

379638.0, 5368642.0
384638.0, 5368642.0
384638.0, 5360892.0
379638.0, 5360892.0

5.1 Km
8.0 Km

5.1 Km
8.0 Km

2/23/0,

Longest Lines

50.0 m 157

Ties
3000.0 m

AUTO
100.0 m

84 Cooil iy <

Tot. Dist

800.7 Km
87.5 Km

888.2 Km

Page:

(e §



File: L:\RedHills\FO1\FLOG\FO1.LOG 4/3/0, 3:08:03PM

FLIGHT LOG FOR FLIGHT 01 DOY 55 LocalTime 09:55:37 Area 1 Datum = WGSE4
Line File Fid Time East North Len Alarms
PRE1.GND A0100113 0 10:39:46 363101 5361294
241 10:41:47 363102 5361294 0.001 0
PRE.THOR B0100211 241 10:44:08 363101 5361294
256 10:44:15 363101 5361294 0.000 0
PRE.THOR B0100213 256 10:46:40 363101 5361294
496 10:48:40 363102 5361294 0.001 0
PRE . URNM C0100311 496 10:50:17 363101 5361294
736 10:52:17 363101 5361294 0.000 0
PREZ .GND D0100411 736 10:53:14 363101 5361294
976 10:55:14 363101 5361294 0.000 0
PRE.TEST E0100511 976 11:08:10 364865 5364084
1196 11:09:59 363036 5361808 2.920 1
PRE.ALTB F0100611 1196 11:12:34 364788 5361303
2046 11:20:38 369727 5360875 4,958 1787
TIE.LINE TO100111 2046 11:29:39 379493 5369042
2681 11:34:56 379643 5360720 B.323 6
TIE.LINE T0100211 2681 11:35:56 380140 5360809
3261 11:40:46 380143 5368780 7.971 0
TIE.LINE TO100311 3201 11:41:27 380635 5368749
3916 11:46:55 380644 5360739 8.010 0
TIE.LINE TO100411 3916 11:47:45 381141 5360789
4596 11:53:25 381142 5368801 g8.012 0]
TIE.LINE T0100511 4596 11:54:07 381637 5368742
5151 11:58:45 381641 5360735 8.007 0
TIE.LINE T0100611 5151 12:00:41 382145 5360792
5811 12:06:11 382139 5368814 8.022 )
TIE.LINE T0100711 5811 12:07:11 382643 5368749
€476 12:12:43 382644 5360732 8.017
TIE.LINE TO10CB11 €476 12:13:52 383142 5360790
7171 12:19:40 383139 5368787 7.997
TIE.LINE T0100911 7171 12:20:26 383646 5368750
881 12:26:21 383644 5360760 7.990 0

i_“-_'age: 1




File: L:\RedHills\FO1\FLOG\FO1.LOG 4/3/0, 3:08:03PM

INE 10 TO0101011 7881 12:27:23 384140
TIE.LINE 11 TO0101111 8506 12:33:48 3

TIE.LINE 1 TO0100112 9066 12:38:49 384288
17682

Page: 2




656645

File: L:\ReqHiIIs\FOZ\FLOG\FOZ,LOG 4/3/0, 3:09:11PM

FLIGHT LOG FOR FLIGHT 02 DOY 55 LocalTime 13:39:48 Area 1 Datum = WGSSB4
Line File Fid Time East North Len Alarms
TRAVERSE 1 LO0O200111 0 13:53:56 379588 5368702
£66 13:58:38 384715 5368690 5.127 0
TRAVERSE 2 L0200211 S66 13:58:57 384695 5368634
1091 14:03:19 379499 5368646 5.196 0
TRAVERSE 3 L0200311 1091 14:03:53 379587 5368597
1671 14:08:43 384716 5368588 5.129 0
TRAVERSE 4 L0200411 1671 14:09:05 384693 5368533
2206 14:13:32 379554 5368540 5.139 0]
TRAVERSE 5 L0200511 2206 14:14:01 379600 5368495
2771 14:18:44 384721 5368496 5.121 0
TRAVERSE 6 L0200611 2771 14:19:12 384679 5368439
3251 14:23:12 379550 5368443 5.129 0
TRAVERSE 7 L0200711 3251 14:25:05 379595 5368392
3836 14:29:57 384717 5368391 5. 122 0
TRAVERSE 8 L0200811 3836 14:30:23 384696 53682338
4356 14:34:43 379503 5368343 5.193 0
TRAVERSE 9 1L0200911 4356 14:35:12 379603 5368296
45921 14:39:55 384753 5368294 5.150 0
TRAVERSE 10 L0201011 4921 14:40:21 384691 5368240
5456 14:44:49 379516 5368243 5.175 0
TRAVERSE 11 L0201111 5456 14:45:17 379584 5368194
6071 14:50:25 384717 5368194 5.133 0
TRAVERSE 12 10201211 6071 14:50:56 384700 5368141
€596 14:55:13 379561 5368141 5.139 0
TRAVERSE 13 L0201311 6586 14:55:42 379591 5368094
7176 15:00:37 384740 5368092 5.149 0
TRAVERSE 14 L0201411 7176 15:02:00 384689 5363039
7666 15:06:05 379541 5368042 5.148 0
TRAVERSE 15 1L0201511 T€€6 15:06:23 379586 5367994
8191 15:10:46 384730 5367991 5.144 0
TRAVERSE 16 L0201611 8131 15:11:12 384682 5367937
8671 15:15:13 379549 5367942 5.133 0
TRAVERSE 17 1L0201711 8671 15:15:33 379584 5367895
9236 15:20:15 384716 5367886 5.132 0

Page: 1




—— e Bl i it

= File: L:\RedHills\FO2\FLOG\F02.LOG 4/3/0, 3:09:11PM

TRAVERSE 18 L0201811 9236 15:20:45 384692 5367838
2781 15:25:17 379552 5367837 5.140 0
TRAVERSE 19 10201911 9781 15:25:40 379604 5367794
10256 15:29:37 384717 5367788 5113 0
TRAVERSE 20 10202011 10256 15:30:50 384687 5367739
10716 15:34:40 379503 5367743 5.184 0
== TRAVERSE 21 ©L0202111 10716 15:35:05 379598 5367693
11156 15:38:46 384721 5367689 5.123 0

TRAVERSE 22 1L0202211 € 15:39:09 384686 5367638
1

15:42:31 379526 5367637 5.160 0

TRAVERSE 23 1L0202311 11561 15:42:48 379587 5367597
11391 15:46:23 384743 5367594 5.156 0

TRAVERSE 24 L0202411 11391 15:46:39 384697 5367538
12421 15:50:14 379552 5367536 5.145 0

— TRAVERSE 25 ©L0202511 12421 15:50:31 379576 5367489
12691 15:52:46 382818 5367497 3.242 1

PCST.TST 8 G0200811 12891 16:00:2
12916 16:02:1

364857 5364077
362996 5361752 2.978 0

PST1.GND 9 10200911 12916 16:06:17 2363101 5361296

13156 16:08:17 363101 5361296 0.000 0
POST.THM 10 J0201011 13156 16:09:59 363101 5361295
13396 16:11:59 363102 5361296 0.001 0
= POST.URN 11 KO0201111 13396 16:13:38 363101 5361296
13636 16:15:38 363101 5361297 0.001 0
PST2.GND 12 M0201211 13636 16:17:00 363101 5361297
-~ 13376 16:19:00 363101 5361296 0.001 0

Page: 2
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File: L:\RedHills\FO3\FLOG\F03.LOG 4/3/0, 3:09:20PM
FLIGHT LOG FOR FLIGHT 03 DOY 56 LocalTime 08:33:05 rea 1 Datum = WGS84
Line File Fid Time East North Len Alarms
PRE1.GND 1 A0300111 0 0B:34:36 363101 5361294
241 08:36:36 363101 5361294 0.000 0
PRE . THOR 2 B0300211 24] 08:38:43 363101 5361294
481 08:40:43 363101 5361294 0.000 6]
PRE . URNM 3 CO0300311 481 08:42:16 363101 5361294
726 08:44:18 363101 5361294 0.000 0
PRE2 .GND 4 DO300411 726 08:45:13 363101 5361294
966 08:47:13 363101 5361294 0.000 0
PRE.TEST 5 EO0300512 966 08:56:34 363040 5361815
1191 08:58:26 364888 5364116 2. 951 0
TRAVERSE 25 L0302512 1191 09:06:11 379591 5367492
1471 09:08:31 382196 5367498 2.605 1
TRAVERSE 40 10304011 1471 09:10:45 379586 5366738
1986 09:15:03 384780 5366737 5.194 0
TRAVERSE 41 ©L0304111 1986 09:15:33 384691 5366694
2446 09:19:22 379531 5366693 5.160 0
TRAVERSE 42 1L0304211 2446 09:19:47 379579 5366641
2921 09:23:45 3B4722 5366639 5.143 0
TRAVERSE 43 1L0304311 2921 09:24:08 384674 5366591
3396 09:28:05 379547 5366591 5: 127 0
— TRAVERSE 44 10304411 3396 09:28:42 379585 5366538
3846 09:32:27 3B4766 5366543 5.181 0
TRAVERSE 45 ©L0304511 3846 09:32:57 384684 5366488
4326 09:36:57 379544 5366491 5.140 0
TRAVERSE 46 10304611 4326 09:37:35 379572 5366441
4741 09:41:02 384727 5366441 5.155 0
TRAVERSE 47 ©L0304711 4741 09:41:31 384680 5366389
5141 09:44:51 379562 5366388 5.118 0
— TRAVERSE 48 10304811 5141 09:47:06 379587 5366341
5531 09:50:21 3B4756 5366342 5.169 0
TRAVERSE 49 L0304911 5531 09:50:48 384679 5366289
-_ 5926 09:54:06 379559 5366288 5.120 0
TRAVERSE 50 10305011 5926 09:54:43 379579 5366239
6326 09:58:03 3B4753 5366238 5.174 0



Flle L \RedHllIs\F03\FLOG\F03 LOG 4/3/0, 3:09:20PM

TRAVERSE 51 0305111 6326 09:58:23 384697 5366191
6696 10:01:33 379555 5366188 5.142 0
TRAVERSE 52 10305211 6696 10:01:58 379580 5366140
7081 10:05:11 384716 5366141 5.136 0
= TRAVERSE 53 L0305311 081 10:06:23 384701 5366079
7476 10:09:41 3739554 5366090 5.147 25
TRAVERSE 54 10305411 7476 10:10:11 379572 5366040
= 7831 10:13:0% 384720 5366037 5.148 0]

TRAVERSE 55 10305511 7831 10:13:35 384676 5365985
8196 10:16:38 379550 5365989 5.126 0

TRAVERSE 56 10305611 8196 10:18:47 379586 5365943
8566 10:21:52 384725 5365946 5.139 0

.
I
-]

ol TRAVERSE 57 L0305711 8566 10:22:2 384696 5365886
8936 10:25:32 379545 5365892 9.151 0

TRAVERSE 58 1L0305811 8936 10:25:58 379596 5365841
=3 9276 10:28:48 384755 5365841 5.159 0

TRAVERSE 59 L0305911 9276 10:29:06 384697 5365786
9621 10:31:58 379513 5365792 5.184 0

TRAVERSE 60 L030€011 9621 10:32:19 379576 5365741
9976 10:35:17 384718 5365741 5.142 0

TRAVERSE 61 LO0306111 9976 10:35:43 384664 5365689
10331 10:38:41 379558 5365690 5.106 0

TRAVERSE 62 L0306211 10331 1C:39:07 379583 5365637
10671 10:41:57 384758 5365640 5.175 3

TRAVERSE 63 1L0306311 10671 10:42:25 384690 5365589
11006 10:45:13 379556 5365590 5.134 0

TRAVERSE 64 LO0306411 11006 10:45:37 379584 5365541
11356 10:48:31 384759 5365540 5.175 0

TRAVERSE 25 LO0302513 11356 10:51:27 384692 5367493
11761 10:54:50 379558 5367493 5.134 0

TRAVERSE 26 1L0302611 11761 10:55:13 379594 5367446
1 ':58:51 384720 5367442 5.126 0

i
J
o
(=]
(=
(o]
.
wn
(2]
.
w

TRAVERSE 27 ©L0302711 12196 10:59:18 384698 5367392
— 12651 11:03:05 379505 5367394 5.1893 0
TRAVERSE 28 10302811 12651 11:03:26 379576 5367352
13081 11:07:01 384732 5367341 5.156 0
Bl TRAVERSE 29 L0302911 13081 11:07:27 384686 5367281
13531 11:11:12 379539 5367290 5.147 3

o TRAVERSE 30 L0303011 13531 11:11:35 379593 5367246

Pége: 2




File: L:\RedHills\F0O4\FLOG\F04.LOG

4/3/0, 3:09:27PM
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File: L:\RedHills\FO4\FLOG\F04.LOG
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File: L:\RedHills\FOS\FLOG\F05.LOG 4/3/0, 3:09:35PM

FLIGHT LOG FOR FLIGHT 05 DOY 56 LocalTime 17:07:08 Area 1 Datum = WGS84
Line File Fid Time East North Len Alarms
TRAVERSE 66 L0506611 0 17:18:35 379599 5365442
336 17:21:22 384717 5365442 5.118 0
TRAVERSE 67 L0506711 336 17:23:02 384691 5365388
671 17:25:50 379556 5365388 5.135 0
TRAVERSE 68 L0506811 671 17:26:26 379591 5365341
1026 17:29:23 384725 5365337 5.134 0
TRAVERSE 69 L0506911 1026 17:29:51 384683 5365292
1406 17:33:01 379535 5365287 5.148 0
TRAVERSE 70 L0507011 1406 17:33:26 379602 5365244
1811 17:36:48 384717 5365241 5.115 0
TRAVERSE 71 L0507111 1811 17:37:16 384674 5365191
2231 17:40:46 379531 5365192 5.143 0
TRAVERSE 72 1L0507211 2231 17:41:09 379580 5365142
2656 17:44:42 384722 5365141 5.142 0
TRAVERSE 73 L0507311 2656 17:45:14 384692 5365094
3116 17:49:05 379562 5365089 5.130 0
TRAVERSE 74 L0507411 3116 17:49:34 379577 5365038
3531 17:53:01 384743 5365041 5.166 0
TRAVERSE 83 L0508311 3531 17:54:04 384682 5364589
4016 17:58:06 379561 5364590 5.121 0
TRAVERSE 84 10508411 4016 17:58:56 379589 5364538
4451 18:02:34 3B4725 5364539 5:136 0
TRAVERSE 85 1L0508511 4451 18:02:59 384696 5364484
4986 18:07:27 379548 5364489 5.148 0
TRAVERSE 114 10511411 4986 18:08:35 379595 5363042
5341 18:11:33 384721 5363041 5.126 0
TRAVERSE 113 L0511311 5341 18:12:07 384684 5363095
5736 18:15:25 379484 5363089 5.200 0
TRAVERSE 112 1L0511211 5736 18:15:58 379595 5363141
6091 18:18:55 384746 5363146 5. 151 0
TRAVERSE 111 LO0511111 6091 18:19:26 384692 5363191
6501 18:22:51 379532 5363195 5.160 0
TRAVERSE 110 L0511011 6501 18:23:20 379600 5363245
6851 18:26:15 3B4760 5363240 5.160 0
Page: 1




File: L:\RedHills\FOS\FLOG\F05.LOG
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File: L:\RedHills\FOB\FLOG\F06.LOG 4/3/0, 3:09:42PM

FLIGHT LOG FOR FLIGHT 06 DOY 58 LocalTime 03:08:22 Area 1 Datum = WGS84
Line File Fid Time East North Len Alarms
PRE1.GND 1 A0600111 0 08:12:42 363101 5361295
241 08:14:42 363101 5361295 0.000 0
FPRE . THOR 2 B0e00211 241 08:21:12 363101 5361296
481 08:23:12 363101 5361294 0.002 0
PRE . URNM 3 C0600311 481 08:25:58 363101 5361296
726 08:28:01 363101 5361296 0.000 0
PREZ2.GND 4 D0600411 726 08:30:57 363101 5361295
976 08:33:01 363101 5361294 0.001 0
PRE.TEST 5 EO0600511 976 08:41:10 363035 5361811
1206 08:43:05 364890 5364115 2.958 0
TRAVERSE 86 L0608611 1206 08:54:40 379582 5364440
1721 08:58:57 384748 5364439 5.166 34
TRAVERSE 87 L0608711 1721 08:59:19 384697 5364390
2251 09:03:44 379530 5364391 5.167 74
TRAVERSE 88 L0e08811 2251 09:04:07 379577 5364339
2716 09:08:00 384735 5364342 5.158 89
TRAVERSE 89 L0608911 2716 09:08:21 384689 5364292
3231 09:12:39 379558 5364290 5.131 121
TRAVERSE 90 L0609011 3231 09:13:08 379576 5364241
3711 09:17:08 384752 5364240 5.176 76
TRAVERSE 91 10609111 3711 09:17:35 384688 5364191
4261 09:22:09 379556 5364193 5.132 86
TRAVERSE 92 L0609211 4261 09:23:16 379580 5364139
4711 09:27:01 384783 5364135 5.203 98
TRAVERSE 93 1L0609311 4711 09:27:27 384679 5364093
5171 09:31:17 379549 5364093 5.130 71
TRAVERSE 94 L0609411 5171 09:31:49 379590 5364041
5676 09:36:02 384795 5364045 5.205 66
TRAVERSE 95 1L0609511 5676 09:36:31 384686 5363991
6121 09:40:14 379548 5363989 5.138 104
TRAVERSE 96 L0609611 6121 09:40:41 379577 5363941
6586 09:44:34 384785 5363939 5.208 89
TRAVERSE 97 1L0609711 6586 09:45:04 384680 5363890
Page: 1




~3

656065

= File: L:\RedHills\FOB\FLOG\F06.LOG 4/3/0, 3:09:42PM

7041 09:48:51 379520 5363890 5.160 115
] TRAVERSE 98 10609811 7041 09:49:18 379598 5363839
7491 09:53:03 384744 5363838 5.146 80
| = TRAVERSE 99 1L0609911 7491 09:53:31 384680 5363789
73946 09:57:19 3795235 5363791 5.155 122
TRAVERSE 100 1L0610011 7946 09:58:11 379600 5363742
= 8391 10:01:54 384723 5363740 5.123 90
TRAVERSE 101 1L0Og€10111 8391 10:02:23 384697 5363689
8861 10:06:18 379554 5363691 5.143 115
TRAVERSE 102 L0€10211 8861 10:06:47 379597 5363641
9311 10:10:32 384781 5363642 5.184 106
— TRAVERSE 103 1L0610311 9311 10:10:58 384685 5363589
9756 10:14:41 379498 5363589 5.187 79
TRAVERSE 104 1L0610411 9756 10:15:10 379589 5363539
- 10191 10:18:47 384802 5363541 5.213 66
POST.TST 8§ GOe00811 10191 10:27:53 364870 5364090
10401 10:29:37 362993 5361750 3.000 0
PST1.GND 9 10600911 10401 10:34:06 363102 5361294
10641 10:36:06 363102 5361294 0.000 0
- POST.THM 10 J0601011 10641 10:37:19 363102 5361295
10881 10:39:19 363102 5361295 0.000 0
POST.URN 11 KO0601111 10881 10:40:25 363102 53612895
= 11121 10:42:25 363102 5361295 0.000 0
PST2.GND 12 M0601211 11121 10:43:52 363102 5361295
11361 10:45:52 363102 5361294 0.001 0
L ——
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1647-1654
1655-1662
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Column 245 1935-1942 spectrum channel 230
Column 246 1943-1950 spectrum channel 231
Column 247 1%51-1958 spectrum channel 232
Column 248 1959-1966 spectrum channel 233
Column 249 1967-1974 spectrum channel 234
Column 250 1975-1%82 spectrum channel 235
Column 251 1983-1990 spectrum channel 236
Column 252 1891-19%98 spectrum channel 237
Column 253 1999-2006 spectrum channel 238
Column 254 2007-2014 spectrum channel 239
Column 255 2015-2022 spectrum channel 240
Column 256 2023-2030 spectrum channel 241
Column 257 2031-2038 spectrum channel 242
Column 258 2039-2046 spectrum channel 243
Column 259 2047-2054 spectrum channel 244
Column 260 2055-2062 spectrum channel 245
Column 261 2063-2070 spectrum channel 246
Column 262 2071-2078 spectrum channel 247
Column 263 2079-2086 spectrum channel 248
Column 264 2087-2094 spectrum channel 249
Column 265 2085-2102 spectrum channel 2590
Column 266 2103-2110 spectrum channel 251
Column 267 2111-2118 spectrum channel 252
Column 268 2119-2126 spectrum channel 253
Column 269 2127-2134 spectrum channel 254
Column 270 2135-2142 spectrum channel 255
Column 271 2143-2150 spectrum channel 256
Column 272 2151-2158 spectrum channel 257
2155-2159 <endline>
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Digital Data Format for Magnetometer, Radiometric and DTM Data

Column
Column
Column
Celumn
Column
Column
Column
Column
Column
Column
Cclumn
Column
Cclumn
Column
Column
Column
Celumn
Column
Column
Column
Column
Column
Column

W M 0w b

1-4
5-10
11-14
15=22
23-32
33-42
43-48
49-54
55-60
61-66
67-72
73-78
79-86
87-94
95-100
101-106
107-112
113-118
119-126
127-134
135-142
143-150
151-158
159-159

Geo Instruments Pty. Ltd.

flight

lineNe

julian day

fid

easting (AMG Zone 55,

AGD66)

northing (AMG Zone 55, AGD66)

raw total count (cps}
raw potassium (cps)
raw uranium {cps)

raw thorium (cps)
cosmic (cps}

live time (milliseconds}
raw radar altimeter {meters)

raw gps height {meters)
final total count (cps)

final potassium (cps}
final uranium (cps)
final thorium (cps)

final total count (dose rate)
final potassium {percent)

final uranium (ppm)
final thorium ({ppm)
dtm (meters)
<endline>
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Digital Data Format for Magnetometer and DTM Data

Column 1 1-4 flight
Column 2 5-16 lineno
Column 3 11-14 Jjulian day
Column 4 15-22 fid
Column 5 23-32 time (decimal hours)
Column 6 33-42 easting (AMG Zone 55, AGD66)
Column 7 43-52 northing (AMG Zone 55, AGD66)
Column B 53-62 raw mag (nT)
Column ¢ 63-70 gps height (meters)
Column 10 71-78 radar altimeter [meters)
Column 11 79-86 final mag (nT)
Column 12 87-94 ditm {meters)
85-55 <endline>
Geo Instruments Pty. Lid. 10
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Radiometric Calibration
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Radiometric Calibration Utilising Test Pads and Hover Range
1. Rationale

Procedures for the calibration of gamma ray spectrometer systems are based on
Grasty R L and Minty B R S 1995 A Guide to the Technical Specifications for
Airborne Gamma-Ray Surveys AGSO Record 1995/60.

Radiometric test pads are used to determine the Compton scattering coefficients
to be applied to the raw spectrometer data. A minimum of four pads are required to
determine potassium, uranium and thorium spectra and to remove the background.

The four test pads are owned by AGSO and consist of 1m x 1m x 0.3m concrete
blocks. Three pads have high concentrations of either K U or Th, while the fourth
pad has low background values. The AGSO set is one of four similar sets
manufactured by Bruce Dickson of CSIRQ Division of Exploration Geoscience, the
others being owned by SADME, Kevron Geophysics and Geoterrex. The radio-
element concentrations are provided by Bruce Dickson for calculation of the
calibration coefficients.

A hover test range is required for the determination of sensitivity factors which
relate the concentration of radioactive elements in the ground to the number of
counts measured at survey aititude. The test range should be free of vegetation,
relatively flat but well drained, and have a relatively high and uniform concentration
of the three radioactive elements. Minimal flight restrictions and easy navigation are
also important.

A suitable site, close to Bairnsdale, has been established on a dairy flat SE of
Bruthen. The test site had been previously surveyed with a calibrated ground
spectrometer and was re-surveyed on the day of the hover range test.

Multiple elevation measurements over a large expanse of water were used to
determine the radiometric contribution from the aircraft itself and from cosmic
radiation. Although this is frequently difficuit to achieve over much of Australia, in
this case Lake King, part of the Gippsland Lakes, is conveniently situated close to
the Bairnsdale test area.

The aircraft was in normal survey configuration for all calibration measurements.

2. Test Procedures

(a) The test pad site at Canberra airport has been established previously using
scintillometer traverses to determine an area of uniform and low radiometric signal
which can be conveniently occupied by the heavy pads and an aircraft, and readily
relocated for subsequent use. After marking and measuring out the site a detailed
spectrometer grid covering 8m by 8m was surveyed around the centre point. In
addition a north-south profile and an east-west profile was surveyed across the site.

Geo Instruments Pty. Ltd. 12 (opsrep/Goldfields-Henty)




Operations Report B 5 6 p- 6 G

These two profiles were each 2m in length. The operator first ensured that the
spectrometer was stabilised. Weather conditions were noted. The helicopter was
parked (facing N) and each of the calibration pads was placed, in turn, directly
beneath the spectrometer crystal in the aircraft, commencing with the background
pad. Data were recorded for five minutes with each pad in place. Each pad was
positioned in exactly the same place and the same orientation for the observations,
with the other pads placed well away from the aircraft (approx. 50m).

(b) The weather in the Gippsland coast area was monitored to identify a favourable
day for the hover range test. This requires low wind, preferably not from the north or
northwest, and dry conditions over at least the preceding two days. The standard
pre-flight calibration was performed at the Euroa operational base, and then the
local test line was flown before departing to Bairnsdale.

(c) The aircraft proceeded to the hover test range and was positioned directly above
the central marker peg. While hovering, the operator recorded data from 100ft (30m)
to 600ft (180m) above ground level (agl) in 50ft (15m) increments, for intervals of 2
minutes at each elevation.

(d) The aircraft was then flown out over Lake King (about 5 minutes flying time south
of Bairnsdaie) and data recorded in hover for 5 minutes between 100ft and 6007t in
50 ft increments. While still over water, the aircraft climbed between 1000ft and
10,000ft, with the operator recording data at each 1000ft level.

(e) Ground radiometric count rates were measured over the hover range using a
calibrated ground spectrometer - this entailed 5 minute observation periods at
intervals of 10m, 30m, 40m, 50m, 65m, 80m, 95m, 120m and 160m along profiles
north, east, south and west of the centre point of the hover range (Grasty and Minty
1995 page 88).

(f) A high altitude test was undertaken out over the ocean with data being recorded
from 1000ft to 10,000 ft in 1000ft increments. Data were recorded for 10 minutes at
each altitude.

(g) The validity of the data was verified before returning to the survey area.
Calibration sheets for ali of the helicopter measurements at the test range were
retained for future reporting.

(h) On return to the survey base, the crew re-flew the test line and performed a full
post-flight calibration.

A comprehensive description of the AGSO test pad site and the Bruthen hover

range is available on request from Geo Instruments Pty Ltd. The derived calibration
coefficients are presented in the following table.

Geo Instruments Pty. Ltd. 13 {opsrep/Goldfieids-Henty}
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71[ ~ Bruthen Hover Range Test Data Jan 2000 |

~ JET RANGER VH-JWF GR820 Ser#173 16.8 litre detector #AGSO137

I \
.

Cosmic Coeff  Aircraft Bgind Height Att Coefficient [u)
i T otal count 0.88604 46 .6 0.006205
| - Potassium 0.7658 21 0.00754
- - Uranium 0.8811 2.3 0.00506
- T horium 0.51587 1.6 0.00641 -
| | |
| | ‘ [ Yy i ] 1 o
B System Sensitivities System Sinpping Coefiicients Hover Range Concentrations
K_ Sensfivityl  5.71 | Apha - 02588 | T/U 4 s e e T
& . Beta | 0361 | T/K | |
U Sensitivity; 0.478 Gamma ;| 0.7559 | U/K Un | 2.28 | ppm
a 0.0053 | U/T il B
Th Sensitivity 02317 B g '-000054] K/U h 1458 ppm
| [ | | ! ‘ | | [ |
i | | | | i | | | | -
Alt(A(!iL mirs) Measured Counts Stripped Bmd corr Counts Concentrations Acc Time
Ix—|_ELm Cnis U Cnits  Th Cnts |K40 Strjs JUn Stifs | 1h Gnits/s] K40 % ] Uppm |  Th ppm Secs
21.4 2106 | 424 652 | 163.74 | 2351 | 63.11 86.64 10.31 433 1
35.9 1851 392 60.7 | 14150 | 2167 | 58.23 74.87 9.50 3.99 =K @
51.6 162.3 348 517 | 12421 | 1936 | 49.75 65.72 849 3.41 1 T
55.6 144.7 33.0 477 | 10859 | 1846 | 4586 57.46 810 315 1 )
81.7 1250 | 302 323 | 9241 | 1712 | 4057 48.90 751 2.78 7
55 1186 | 281 382 | 8360 | 1645 | 3618 | 4423 722 248 1
B 112.9 1002 | 251 336 7251 | 1481 | 31869 38.37 6.41 217 1
127.7 894 233 32.2 6366 | 1337 | 30.30 3368 586 208 1
1425 | 789 25 2866 | 5439 | 1355 | 2650 28.78 594 1.82 1
671 1 71.0 20.6 257 | 4828 | 12.30 | 2361 2555 539 162 . o
176.6 54.8 19.0 243 4401 | 1108 | 22.32 23.28 484 153 1 o
; | | | | i | | | [ A
Lake Hover Backaround Raw and corrected counts/sec - |
JAl(m) cps 'Uncps Thops [IK40cor ‘Uncor Thcor I Y
220 63 | 26 | 19 4.02 21 1.89 | =
369 $2 | &5 | 23 393 191 2.29 i [ |
514 55 | 26 18 3.24 214 1.79
65.4 56 | 27 | 17 328 226 1.69 [ e '_
) 816 50 | 26 | 16 2.77 2.19 159 | | N (| —
9%.6 45 | 23 | 19 245 1.81 1.89 1 H \ L g
= 1103 52 | 23 | 18 3.17 184 1.79 !
1261 47 I 21 | 18 | 2=®2 1.64 1.79 7 I
1405 47 | 21 20 278 158 1.99
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Helimag and Radiometric Images
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Red Hills — Helimag. TMI image
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Red Hills — Helimag. 1VD Image
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Red Hills — Helimag.
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RTP/1VD Image

Red Hills — Helimag.

Area to be
Retained

5365000m

—
Qe
X X
— -
- - - "
0w wooo08e
S
E
8
=
o
i

wpoosse

5cm




RTP/2VD Image
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Red Hilis — Radiometrics.
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Red Hills — Radiometrics.
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Red Hills — Radiometrics. Total Count image
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Geological Legend

COou
Upper Owen correlates in Tyndall Range - Mt Murchison area. Predominately pink sandstone & granite - pebble conglomerate, includes granule - pebble conglomerate (COouc) & grey sandstone and conglomerate (COoug).

COoug
Upper Owen correlates in Tyndall Range - Mt Murchison area. Predominately pink sandstone and granule - pebble conglomerate, includes granule - pebble conglomerate (COouc) & grey sandstone and conglomerate (COoug).

CQOom
Mainly pink to cream coloured, thickly bedded pebble-cobble to cobble-boulder conglomerate. Includes a lower unit of interbedded conglomerate & sandstones (COomcs).

—--‘---——-_._

COomces
Mainly pink to cream coloured, thickly bedded pebble-cobble te cobble-boulder conglomerate. Includes a loer unit of interbedded conglomerate & sandstones (COomes)

COon
Mainly thinly bedded quartzitic sandstone & pebbly sandstone with bands of pebble conglomerate - Newton Creek Sandstone.

CQOonsh
Mainly thinly bedded siltstone, quartzitic sandstone & pebbly sandstone with bands of pebble conglomerate - Newton Creek Sandstone.

COol
Mainly white to pale conglomerate & pebbly sandstone. Includes - COolg, COole, COols, COolsh, CQolsc and COolv

COj .
Volcaniclastic breccia and conglomerate with minor sandstone, locally developed at contact with underlying volcanic rocks. May be partly equivalant to Ctc.

Ctc
Mainly volcaniclastic conglomerate with minor siltstone and volcaniclastic sandstone.

Cts
Bedded sandstone - siltstone units

ctl
Quartz-feldspar phyric lava

Ctt
Mainly crystal - rich volcanic sandstone (quartz-feldspar phyric). Comstock Tuff and cor

Cttl
Crystal - rich volcanic sandstone (feldspar-pyroxene phyric), lithic-rich bases with minor ash, sandstone & limestone. Lynchford Tuff & correlates.

cp
Suite Il Quartz feldspar porphyry

Cal
Mainly felsic felspar phyric lava and intrusives; massive to flow banded or autobrecciated, with rare colmnar jointing

Ced. .
Mainly felsic feldspar phyric lava & intrusives; massive to flow banded or autobrecciated, with rare columnar jointing

Ces
Units of bedded siltstone, sandstone, tuff & agglomerate

Cov
Mainly felsic pyroclastic rocks, dominantly feldspar phyric, including pumice bearing tuff & breccia, crystal vitric tuff, vitric tuff & minor shale & sandstone

Covi
Fiamme-bearing eutaxitic tuff of ignimbrite type. Some block-&-ash flow units shown (Ccvib)

Chs
Siltstone, sandstone & greywacke
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Geological Legend

Qu
Undifferentiated Quaternary sediments

COou

COom

COon

CQol

coj

Ctc

Ctl
Quartz-feldspar phyric lava

Ccarb

Cp
Suite Il Quartz feldspar porphyry

Ccl

Ces
Units of bedded siltstone, sandstone, tuff & agglomerate

Cev

Cevi

Cevag
Lithic breccia & agglomerate

Cb
Basalt Henty Dyke Swarm

Cgab
Gabbro

Chs
Siltstone, sandstone & greywacke

Mainly volcaniclastic conglomerate with minor siltstone and volcaniclastic sandstone.

Fiamme-bearing eutaxitic tuff of ignimbrite type. Some block-&-ash flow units shown (Ccvib)

Mainly thinly bedded quartzitic sandstone & pebbly sandstone with bands of pebble conglomerate - Newton Creek Sandstone.

Mainly white to pale conglomerate & pebbly sandstone. Includes - COolg, COole, COels, COolsh, COolsc and COolv

Volcaniclastic breccia and conglomerate with minor sandstone, locally developed at contact with underlying volcanic rocks. May be partly equivalant to Ctc.

Mainly felsic felspar phyric lava and intrusives; massive to flow banded or autobrecciated, with rare colmnar jointing

Mainly felsic pyroclastic rocks, dominantly feldspar phyric, including pumice bearing tuff & breccia, crystal vitric tuff, vitric tuff & minor shale & sandstone

Mainly pink to cream coloured, thickly bedded pebble-cobble to cobble-boulder conglomerate. Includes a lower unit of interbedded conglomerate & sandstones (COomcs).

Upper Owen correlates in Tyndall Range - Mt Murchison area. Predominately pink sandstone & granite - pebble conglomerate, includes granule - pebble conglomerate (COouc) & grey sandstone and conglomerate (COoug).
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