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1. SUMMARY

An airborne magnetic and radiometric survey was flown over Rapid
River E.L. 1/79. ‘The data was used to create an interpreted geology
map for the area. Magnetic anomalies were delineated for future
follow-up work. Recommendations are put forward for priority grading
of anomalies by inversion modelling, and correspondence to radio-
metrics and Input E.M. anomalies.

2. INTRODUCTION

Rapid River E.L. 1/79, a CRAE-Geopeko Joint Venture, lies to the

south and west of the Arthur River, North-West Tasmania (location map
Plan TASh 842). The major geological feature of the area is the north-
east trending belt of Precambrian metamorphic rocks known as the Arthur
L ineament.

Due to the paucity of geological knowledge, and the lack of access within
the E.L., it was decided to conduct an airborne geophysical survey to
delineate prospects for ground follow-up. Austirex International Ltd.
were contracted to fly the magnetic and radiometric survey. Surveying
commenced on the 6th of February, 1982 and concluded on the 14th of
February, 1982. A total of 2,380 line kilometres was flown.

This report is a preliminary appraisal of the airborne survey.

3. CONCLUSIONS

The airborne geophysical survey provided information about the dist-
ribution of major rock units. In particular, the Arthur Lineament meta-
morphics and amphibolites, dolerite dyke systems, some sedimentary
units and Tertiary basalts were outlined. Data from a previous Input
E.M. survey further delineated carbonaceous shale horizons.

A number of anomalous magnetic responses will require ground follow-up
work after evaluation by modelling.
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4. RECOMMENDATIONS

It is recommended that -

1. Magnetic anomalies outlined on the interpretation map to be

modelled by inversion.

2. Anomalies to be priority weighted by reference to inverted para-
meters, radiometrics, and coincident Input E.M. anomalies.

3. Priority targets to be followed up on the ground with reconnaissance
magnetometer traverses, lithology identification, geochemistry,
and, where appropriate, E.M.

4. Black shale horizons defined by the Input E.M. survey to be followed
up with geochem.

5. GEQLOGY

The geology of the Rapid River E.L. area is little known. Reconnaissance
type traverses by the Tasmanian Geological Survey were carried out

along the Arthur, Rapid and Keith Rivers. From these surveys, photo-
interpretation and interpretation from surrounding areas the following
general gealogy is "known" :

The E.L. may be devided into four distinct areas. The first of these
consists of a north-easteriy trending belt of Precambrian pelitic
schists known as the Whyte schist. The presence of siltstones, dolo- :
mitic siltstones and quartzites has led to the more general term of
Keith Beds. This belt, regionally called the Arthur Lineament, attains
a middle green schist facies metamorphic grade to the north of the

area (Gee, 1971).



The schists are predominantly fine grained mica and quartz mica
schists (usually muscovite). (McNeil, 1960).

Amphibolites, of possible Cambrian age and probable igneous origin
(Urquhart, 1966), occur within the lineament. These contain the
Savage River magnetite deposits to the south of the E.L.

The Arthur Lineament is bounded to the west by the 'vounger' less
‘metamorphosed Precambrian Neasey Quartzites and Corinna Slates, the
contact being poorly determined as metamorphica]1y gradational or

? unconformable. The guartzites are clean, well sorted and often
interbedded with black argillites.

Mudstones and sandstones, also of 'younger' Precambrian age, bound
the Tineament to the east. Very little is known about these units
and their relationship to the Neasey Quartzites and Corinna Slates.

The eastern edge of the surveyed area consists of Permain sandstones,
siltstones, mudstones and tiltites. Although this succession is bound-
ed to the west by the Arthur River, a small infaulted block is report-

ed within the 1ineament between the Arthur and Lyons Rivers.

Dolerite dyke swarms of probable Precambrian age occur within the
Neasey Quartzite.

Tertiary vesicular basalts pervade the area.

5.1 Mineralisation

The E.L. is generally devoid of mining and prospecting activity-

possibly due to its inaccessibility.

Copper mineralisation consisting of chalcopyrite and ma1achité,

attaining a reported grade of 22.4% copper with 232 grammes

silver and 16 grammes gold (McNeil, 1960), occurs at the Victory

Mine on the Arthur River.
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The deposit is associated with the "Keith River Gossan"
{Porter, 1971) found within a sequence of dolomites, silt-
stones, shales, and quartzites of the Keith Beds. Mineral-
ization includes up to 60 percent pyrite with minor mag-
netite and specular haematite.

Small amounts of alluvial gold have been worked along the
Arthur River and at Folly Hill where a deposit of Late

Tertiary, poorly cemented alluvial sands have been sluiced.

The amphibolites and Whyte Schists are prospective for
magnetite, gold, and magnesite (Urquhart, 1966).

Pyrite bands in black argillites of the Neasey Quartzite are
commaon.

6. PREVIOUS GEQPHYSICS

The area of the E.L. has been included in two previous airborne
geophysical surveys. The first of these was an aeromagnetic survey
flown for Rio Tinto Australian Exploration Pty.Ltd. in 1958. The
survey was flown by Adastra-Hunting using east-west flight lines
spaced at 800 metres. Sensor altitude was 150 metres (McCarthy, 1958).

The second survey was an Input electromagnetic {E.M.) survey flown
for Esso Aust. Ltd. by Geoterrex Ltd. in 1973 (Neale, 1974). Flight
Tines were east-west with 1600 metre spacing (some 800 metre infills)
at an altitude of 150 metres. Aeromagnetic data was also recorded.
Relatively rudimentary follow-up work after this survey suggests

many of the anomalies mapped are still of interest. Data from this
survey has been replotted for use in this investigation.

The Tasmanian Department of Mines has recently compieted an aero-
magnetic survey of the west coast. Although the surveyed area does
not include any of the Rapid River E.L. it does adjoin its southern
margin.
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As a result, the southern extension of the Arthur Lineament has been
further clarified in a magnetic sense. The survey was flown by
Geoex Ltd. using east-west flight Tines with a 500 metre spacing

at a height of 135 metres.

Regional B.M.R. gravity data is available for the entire area.

7. SURVEY SPECIFICATIONS

Austirex International Ltd. flew the current aeromagnetic survey.
Flight Tines were east-west with a spacing of 250 metres at a (sensor)
height of 100 metres. A radiometric system with 16,780 cubic centi-
metres of crystal volume was included.

Navigation was visual off 1974, 1:20,000, black and white aerial
photography. Due to a complete lack of distinguishable features in
some areas, however, navigation was attempted with success off
1:100 000 topographic maps!

A copy of the contract with full specifications is included as Appendix
I.

7.1 Data Presentation

Maps of total magnetic intensity, stacked profiles and flight
path plots were provided by the contractor at 1:25 000. These
were later reduced to 1:50 000. Both gridded magnetic data
and gridded radiometric data was processed by CRAE (Canberra)
for colour imagery display on a COMTAL screen. Slides were
taken of the following images.

Aeromagnetics
Total count radiometrics (raw and filtered)
Uranium channel (raw and filtered)

W N
P

Thorium channel (raw and filtered)

~2
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5. Potassium channel (raw and filtered)
6. Uranium, Thorium and Potassium composite.
7. Uranium/Thorium ratio.

8. Uranium/Potassium ratio.

9. Thorijum/Potassium ratio.

10. Principle Component 1 (U + Th + K)
11. Principle Component 2 (K - U)

12. Principle Component 3 (U + K - Th)
13. Principle Components composite.

14. Normalized (to U + Th + K) Uranium.
15. Normalized Thorium.

16. Normalized Potassium.

17. Noramlized composite.

For brevity only selected slides have been reproduced in this
report (namely images 1,2,3,4,5,13, and 17). See Plans TASh 845
to TASh 851.

8. DISCUSSION

Qualitative interpretations were carried out on the magnetic and
radiometric data. An interpretation map {Plan TASh 844) is attached.

8.1

fle.

Magnetics

The dominant feature of the total magnetic intensity map

(Plan TASh 843) is the north-easterly trending belt of intense
magnetic highs associated with the Arthur Lineament. A major
magnetic marker horizon within the southern portion of the belt
is indicative of the_EETbriap amphibolites in which the Savage .
River magnetite deposits occur 20 kilometres to the south. A
repeat of this occurs to the west on the southern edge of the
map. Department of Mines aeromagnetics indicates that this
horizon is the western 1imb of a bifurcation which occurs 5
kilometres to the north of the Savage River Mine.

The amphibolite zone appears to terminate about one kilometre
south of a major north-west trending fault - the Rapid River
Fault - along which the Rapid River flows.
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Amphibolites may continue, at depth, to the north along the

well defined linear magnetic feature seen there. However,

this would require a transcurrent fault movement of at least

3 kilometres, which is not seen in other features transected

by the fault. In addition, the character of the anomaly has
changed: to the north it appears to be caused by two distinct
parallel horizons which would necessitate either the reappear-
ence of the western limb seen in the south, or further structural
complications.

The magnetic character of the lineament is further complicated

by the presence of widespread Tertiary basalts. These basalts
appear to contain a reversed remanent magnetization giving rise

to predominantly negative magnetic anomalies. This would suggest
that these basalts are of the same age as that seen at Mt.Bischoff
(F1is, 1982}.

To the west of the lineament a swarm of dolerite dykes trending
north-south are the major feature in a relatively quiet magnetic
area. The significance of the dyke-like anomaly in the north-
west corner of the area is unknown at this stage. It's intensity
“and size are markedly different from other dykes seen in the area,
and thus requires further follow-up.

Similarly the magnetic activity in the north-north-west corner

of the area cannot be attributed to anything until field invest-
igations are carried out. It may be associated with the 1ineament,
but the relationship is not clear.

Magnetic activity to the east of the Tineament is confined to
areas with Tertiary basalt cover. One exception to this is in
the south-east corner of the area where a steep magnetic gradient
indicates the presence of a major change in lithology in the

Permian.
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Radiometrics

Although it was not expected that radiometrics would show
marked relief over the area, it was included in the survey

to maximize information and aid in magnetic target evaluation.
Indeed, the range in gamma counts in the four channels was
not large: 12 to 262 c.p.s. in total count, 0 to 72 c.p.s.

in potassium, 0 to 36 c¢.p.s. in uranium, and 0 to 47 c.p.s.

in thorium. The total count and potassium channels proved
most useful in the interpretation process, possibly due to
their higher relief.

A major problem in radiometrics, pertinent to this locale,

is the attenuation of gamma rays by soil, water, and vegetation
cover. As the survey was carried out in February, attenuation
by water soaked soils is minimal, but not by any means insign-
ificant as the area is never really dry. Vegetation varies
from grass plains to myrtle and eucalypt forests with up to
100% crown cover. The relationship between vegetation cover
{from Forestry Commission photo-interpretation) and count rate
is not clear. Some areas of grass plains show a high count

‘rate while others do not. The relationship in forested areas

is even less predictable.

Given the obvious limitations of radiometric data from an area
such as this, the following observations could still be made
from the set of data presentations outlined in Section 7.1 :

a) all major rivers, creeks and watersheds show as high counts
in all channels. This may be due to the increase in exposed
outcrop along the deeply incised river valleys or the
presence of accumulations of weathered out minerals (such
as monazite and micas),

b) in general, all channels are sympathetic as can be seen
from the raw data correlation matrix:

U Th K
u 1.0
Th 0.65 1.0
K 0.67 0.75 1.0
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Tertiary basalts show as Tow counts on all channels,
but particularly the potassium channel. Generally
U >Th >K,

the Arthur Lineament is typically potassium deficient
along it's entire Tength and thorium deficient towards
the south. This is surprising as one would expect a
high potassium count from the mica schists present in
the 1ineament. The presence of basalts may be swamping
the signal, however. In general U>Th>K south of the
Rapid River Fault whilst Th>U>K north of it,

rocks to the west of the lineament tend to be very
potassic and may reflect the marine character of these
sediments. Generally K>Th>1U,

sedimentary sequences to the east of the lineament are
bimodal: a wedge of rock on the eastern boundary of the
Tineament is potassium rich with K>U>Th, whilst the rest
have Th>U>K,

the Permalin sequences tend to have Th>K>U,

a number of well defined radiometric highs and lows occur
in the west. These may be attributable to sequences of
sandstones and shales.

In addition the various radiometric computer images show com-
plexities which, at this stage, are 1ittle understood. Further

work is required.

General

A number of the mcre obvious anomalous magnetic responses have
been outlined on the interpretation map. The possibility of
some of them being basalt-caused is a major concern. Careful
evaluation will have to be carried out before field checking

begins.
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Magnetic anomaly 1211/11250 in the north is attributable to
the Keith River Copper Occurrence, {Porter, 1971). The
significance of the locality of this mineralisation (i.e.
adjacent to the Arthur Lineamént) has never been invest-
igated. Any significance may have an important bearing on
anomalies 1371/5780 and 1721/7196, both of which occur on
the eastern edge of the Tineament.

A number of magnetic anomalies are also associated with electro-
magnetic responses: 1671/14300, 1671/14365, 1721/7350 and
1873/610 in the south; 1711/9010 in the west and 1320/1090

and 1321/1140 in the north-west. These must be considered

high priority targets.

One of the more interesting regional features in the area is the
effect of the Rapid River Fault on the Tineament. The gross
character of the lineament changes from uranium rich and magnet-
ically intense in the south to thorium rich and magnetically
subdued in the north. There is not immediate explanation for
this observation, but it does show the fault is a fundamental
~structure of some importance.

Also, in the south radiometrics suggests that the margin of the
Tineament extends further west than the magnetics indicate. It

should be pointed out, however, that the presence of surficial

basalts may distort the picture.
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12.LIST OF PLANS
Plan No. Title Scale
TASh 842 Locality Plan, Rapid River E.L. 1/79 1:2 000 000
TASh 843 Total Magnetic Intensity Map Rapid River 1:50 000
E.L. 1/79
TASh 844 Qualitative Interpretation Map, Rapid 1:50 000
River E.L. 1/79
TASh 845 Magnetic Intensity Image, Rapid River As shown
- E.L. 1/79
TASh 846 Total Count Image, Rapid River E.L. 1/79 As shown
. TASh 847 Uranium Channel Image,Rapid River E.L. 1/79 As shown
TASh 843 .Thorium Channel Image,Rapid River E.L. 1/79 As shown
TASh 849 Potassium Channel Image, Rapid River E.L.1/79 As shown
TASh 850 E;;Scipa1 Component Image, Rapid River E.L. As shown
TASh 851 Normalized Radiometrics Image, Rapid River As shown
E.L. 1/79

’fﬁg— Transperences a L&;,f%kLSW1.

13. LIST OF APPENDICES

Appendix I Survey Specification and Contract Rapid River
Airborne Survey.



Sheet 1

Sheet 2

Sheet 3

Sheet 4

Sheet 5

Sheet 6

Sheet 7

Sheet 8

13 -

14. LIST OF TRANSPARENCIES

Rapid River — Atlas

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

Magnetic Contours
Magnetic Stacked Profiles
Flight Path

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

1:25 000
1:25 000
1:25 000

725015



725016

APPENDIX I

SURVEY SPECIFICATION AND CONTRACT RAPID RIVER

AIRBORNE SURVEY




725017

AUSTIREX INTERNATIONAL LTD

41 KISHORN B2AD, APRLZCRCES A AL 5133
- Taiephons
austirex =7

RNF/bt
23rd February, 1982

C R A Exploration Pty. Limited,
P.O. Box 138

G.P.0C. Bellerive

Tasmania, 7018

Attention: Mr. Marcus Flis

Reference: Airborne Suarvey Agreement — Rapid River, Atlas AReas, Tasmania.

Dear Sir,

This letter is in reference to your letter of the 19th FPebruary, 1982.
regarding the contract alterations as set out in the Memo of T.E. Johanson
27th February, 1982. With regard to:

ITEM 1: CRAE names on pages 1, 5 and 6 shall be shown as CRA Exploration
Pty. Limited.

This is acceptable.

ITEM 2: Clause 4. To start:-

"The Contractor is an independant contractor and as such shall
accept liability for compliance with all statutes, laws, by-laws
and requlations affecting or requlating the manner in which the
survey is carried out. 1In addition the Contractor shall:-

(i) accept responsibility for (a) etc. ......"
This is acceptable.

ITEM 3: Clause 6 = After the word "material" on the seventh line to
insert "and any duplicates".

This is acceptable.
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ITEM 4: Clause 7 - After the first sentence t0 insert the words "The
Contractor shall use every endeawour to complete this survey
by 31st March, 1982,
This is accepteble.

I hope that this letter will cover the alterations to the satisfaction

of your legal staff.

With your best interests in mind.

Yours sincerely,

MANAGER

foe CRA extuotpmod Pr1.LTD.
26 -2-8L
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THTS ACREEMENT dated the ol e day of ?&5“447 1982

BETWEEN
C.R.A. EXPIORATION PTY. LTD. {CRAE)
of Level 4 Bellerive Quay, Cantbridge Road,
Bellerive, Tasmania 7018

AND

AUSTIREX INTERNATIONAL LTD. ("The Contractor")

of 41 Kishorn Road, Applecross, Western Australia, 6153.

IT IS HEREBY AGREED:

The Contractor shall execute an airborne geophysical survey ("the
Survey") for C.R.A.E. over an area near Savage River, Tasmania
("The Area") in accordance with the terms and conditions contained
in this Agreement and the Addenda hereto and for the consideration
charged at the rates expressed in Addenda D and E. Addenda A to

F are deemed to form part of this Agreement.

The Contractor shall provide at its own cost and expense the
equipment shown in Addendum B plus all the necessary associated
equipment and labour and shall ensure that the Survey is carried
out and completed in a diligent and workmanlike mamner in
acoordance with the details specified in the Addenda and in
accordance with good standard practice appropriate to the airborne
geophysical survey industry arnd by taking advantage so far as is
reasonably practicable of the latest developments of techniques

in that industry.
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At its own cost and expense CRAE may arrange for a geologist

or geophysicist ("the Site Geologist") to be available in
proximity to the Survey. Although it is understood that the
Contractor is an independent contractor and shall have full
right to direct the performance of the Survey the Site Geologist
shall have the right to inspect and review the data as and when
collected by the Contractor and the right to vary the Survey

within the terms of the variations provided for herein.

The Contractor is an independent contractor and as such shall:

{1) accept responsibility for
{(a) all equipment used by it,

(b) all personnel employed by it, and

(c} all claims against it by third parties;

{2) maintain such insurance as is necessary or desirable to
| protect it from

(a) claims and damages for personal injury including
death resulting therefrom, and

(by claims for property damage arising from its operations
hereunder;

(3) accept responsibility for and pay promptly all dues and
assessments payable under any workers' compensation
legislations whether State or Commonwealth in respect of
its employees;

(4) insure its equipment against damage and accidents, and

(5) keep CRAE indemnified against any claim arising from any
neglect of the akove requirements except where the claim
directly results from the negligence or misconduct of

CRAE or its employees.
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Except upon specific oonsent by CRAE the Contractor shall not
assign or subcontract any part of this Agreement or the

Survey.

Except upon specific oconsent by CRAE the Contractor shall not
divulge any information regarding this Agreement of the conduct
of or the results from the Survey to any person not in the
direct employ of CRAE unless or except to fulfil any lawful
requlation. Results and data from the Su.tvey shall be the sole
property of CRAE and any document, profile, plan, or similar
material which the Contractor may hold on behalf of CRAE remains

the property of CRAE and shall be returned to it.

It is estimated that flying will commence on or before 10th
February 1982 and that preliminary contour plans of the magnetic
data will be delivered within four weeks of survey cormpletion.
Total magnetic contours onto a stable plastic base at a scale of
1:20,000 will be delivered to the Client within two weeks of

approxfal of the preliminary plans.

The performance of any obligation under this Agreement shall be
reasonably' suspended for the time and to the extent that
performance is prevented in whole or in part by Force Majeure as
defined herein. Notwithstanding Addendum E hereof in the event
that the Contractor gives notice of Force Majeure CRAE shall pay
only for work which can be completed as a result of work which
has been performed up to the time of Force Majeure. Force

Majeure means any delay caused by circumstances beyond the
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‘reasonable control of the Contractor including (but not limited

to) strike, lockout, riot, sabotage, trade dispute, war, civil
unrest, fire, explosion, flood, confiscation, act of God,

action of any govermment or governmental authority defacto or
dejure, failure or refusal of any such authority to grant any

permit or approval required for the legal conduct of the Survey.

The Contractor undertakes 0 remedy as soon as practicable ény
tenporary delays attributable to instrument failure, illness

or death of personnel, or adverse weather conditions.

If CRAE desires the Contractor's personnel to remain on-site
during a period of Force Majeure the Contractor shall charge
CRRE the Standby Rate shown in Addendum D. The Standby Rate
shall also be charged if flying is suspended at the request of
CRAE. |

This Agreement together with the Addenda hereto is deemed to
express, embody, and supersede all understandings, agreements,
and commitments, written or oral between CRAE and the Contractor

in respect of the Survey.

All notices, consents, advices, reports, invoices, or other
commnications required or authorised by this Agreement shall be
in writing or where given by telephone shall be confirmed in
writing and shall be hand delivered, or sent by mail, telex,

telegram, or telephone addressed to the party concerned at the
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following addresses:
CRA EXPLORATION PTY. LID.
level 4, Bellerive Quay,
Carbridge Road,
Bellerive, Tasmania 7018
TELEX NO: AA 57144

TELEPHONE NO: (002) 44 3533

AUSTIREX INTERNATIONAL 1TD.
41 Kishorn Road,

Applecross, W.A. 6153
TELEX NO: 94917
TELEPHONE NO: (09) 364 8444

Any rotice, advice, report, inwoice, or other communication hand
delivered or sent by mail shall be deemed given when received.
Bny notice, advice, report, inwoice, or other commmication sent
by telex, teleqgram, or telephone shall be deemed given on the

date of dispatch.

This Agreement shall commence on the date of execution and shall
continue and remain in effect whilst any obligation by either
party remains outstanding hereunder unless terminated pursuant

t0 paragraph 12 hereof.

This Agreement may be terminated upon thirty days notice by either
party. Within sixty days of receipt of the notice and notwithstand-

ing Addendum E the Contractor shall inwoice CRAE in accordance with
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the charges in Addendum D for all work performed prior to

the receipt of the notice and shall deliver to CRAE all
materials generated during the performance Of the terminated

Agreement.,

In the event of a dispute arising out of or in relation to this
Agreement which is not settled between the parties within a
reasonable time that dispute shall be settled by Arbitration in
Perth in accordance with the Arbitration Act of Western Australia
by an arbitrator to be appointed by agreement between the parties
or failing agreement by the President of the Australasian

Institute of Mining and Metallurgy. The decision of the arbitrator

shall be binding on the parties.

Signed for and on behalf of
C.R.A, EXPLORATION PTY. LID. by / /%ﬂ <
£ =

in the presence of

Witness

Signed for and on behalf of /
AUSTIREX INTERNATTONAL LTD. by )
{

in the presence of

Witness
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ADDENDUM 1

1.1
1.2

1.3

1.4
1.5

1.6

1'7

1.8

1.9
1.10

1.172

TYPE OF SURVEY

LOCATION
FLIGHT LINE SPACING

FLIGHT LINE DIRECTION
TIE LINE SPACING

MEAN TERRAIN CLEARANCE
(DETECTOR)

SAMPLING INTERVAL

MAGNETOMETER NOISE
HEADING ERFOR

DIURNAL VARTATTON

SURVEY LINE DISTANCE

FLIGHT PATH RECOVERY

JOB 263 E1

C.R.A, EXPLORATION PTY. LID,

SURVEY SPECIFICATIONS

Magnetic and Spectrometric.

One block WNorth of Savage River,
Tasmania.

250 metres not to exceed 375 metres for
more than 2 km.

East-West (90° - 270°).
2500 metres approximately.

90 metres + 20 metres where consistent
with safe ?lying practice .and maintenance
of adequate air speed.

Approximately 23 metres Wlth cycling
rate of 0.5 seconds and an average
aircraft speed of 95 knots.

+ 1 nT with sensitivity of 0.1 nT,

Within 5 nT. .

Survey data will be deemed unacceptable @’
within ‘em minutes of any pericd when a

magnetic variation exceeds five Nano-
Teslas in Yéw minutes. .

Rapid River-Atlas 101 lines ... 2084.0 km
14 ties ... 227.5 km
Total Distance ... 2311.5 km

Not to exceed 1 kilometres per fiducial for
survey lines or 2 kilcometres per fiducial
for tie lines provided total lack of detaill
does mot render this impossible.
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AUSTIREX INTERNATTIONAL LTD, C.R,A. EXPLORATION PTY, LTD,

ADDENDUIM 2

EQUIPMENT AND PROCEDURES

2.1  AIRCRAFT ' The Cessna 185E is a reciprocating single—
engined high wing aircraft whose tail-
wheel configuration provides good
performance on short and marginal runways.
Good payload characteristics and
manouverability enable this light aircraft
0 carry a conplete geophysical system
on survey.

2.2 MAGNETOMETER The Varian V85 proton precession

. - magnetometer has the detector head in a
towed bird configuration to minimize
any aircraft effects on the magnetic
field, Sensitivity is .1 0T and a five
digit entry to that value is made to
magnetic tape. An analogue record at
two scales is also made onto chart
recorder.

2.3 CRYSTAL PACK The Nuclear Enterprise 8424 gamma-ray
spectrometer provides a four channel
differential output for total count,
Potassium (K40), Uranium (Bi214) and
Thorium {Ti208). All windows are
recorded onto analogue chart following
stripping of both the Potassium and
Uranium channels for Compton scattering.

2.4 CFYSTAL DETECTORS The detector crystal is thallium—
activated sodium iodide in the Geometrics
pack DET~1024. The detector wolume is
16,780 c.c. with the crystal elements
being optically coupled to matched
photomultiplier tubes. Tamerature
control and a regulated high wltage
supply are provided by the GR-300
controller.

2.5 RADAR ALTTMETER A King KRA-10 altimeter displays vertical
distance for the pilot's reference. This
ig output to both analocgue and magnetic
tapes.

2.6 DATA ACQUISITION SYSTEM The G-714 acquisition system outputs all
- data from the magnetcmeter, spectrometer
and altimeter together with a fiducial
reference t0 9 track magrnetic tape. This
information also goes t0 a 6 charmel chart
recorder.
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AUSTIREX INTERNATIONAL LTD. C.R.A. EXPIORATION PTY, LID.

ADDENDUM 2 (Cont'd)

BEQUIPMENT AND PROCEDURES

2.7 TRACKING CAMERA The Vinten Mark IV 16mm Scientific
Camera is vertically mounted with
axposure set to give forward frame
overlap coverage. A ooded fiducial
reference is also marked on the film.

2.8 BASE MAGNETCMETER The Geometrics G826 proton precession
base station magnetometer records
diurnal variations to 0,25 nT during all
survey flights.



AUSTIREX INTERMATIONAL LTD.

ADDENDUM 3

|93}
.
—

3.2

3.3

3.4

3.5

3.6

GROUND CHECKS

FLIGHT CHECKS

SURVEY CHECKS
DATA CHECKS
FIILM CHECKS

FLIGHT PATHE RECOVERY

725028

JOB 263 E4

C.R.A, FXPLORATION PTY. LTD,

SURVEY TEST PROCEDURES

Pre and post flight ground spectrometer
calibration checks using Cs, Th and U
calibration sources are undertakern.

A test line is flown at survey height and
speed over a selected recoverable
location at the commencement of the first
flight and termination of the final
flight on a daily basis. This check
demonstrates system repeatability by
producing comparable magnetic record

and radiometric responses to within

+ 20%.

Periodic in~flight checks are made of
magnetometer heading effects by multi-
direction flying, also included are
altimeter calibration and parallax error.

Field tapes are sublect to computer
verification in the field by listing line
mumbers and fiducial values.

The tracking film is developed, checked
and edited for fiducial rmumber and line
annotation.

The aircraft flight path is recovered by
field data persons tO ensure that line
separation specifications are met. By
this means required reflights or fill-in
lines are immediately undertaken.



AUSTIREX INTERNATIONAL LTD.

ADDENDUM 4

4.1

4,2

4‘3

4.4

4.5

4.6

4.7

4l8

4.9

ANALOGUE CHARTS

DIURNAL CHARTS

FTELD TAPES

ANALOGUE PLOTS

FLIGHT PATH MAPS

MAGNETIC CONTOURS

STACKED PROFILES

LOCATED DATA TAPES

GRIDDED DATA TAPES

TY25029
JOB 263 E5

C.R.A. EXPLORATION PTY. TID,

PRESENTATION AND DELIVERY

The analogue records display four channels
of radicmetric data {with Compton
stripping applied), radar altimeter and
total field magnetic intensity. These
are folded, annctated and supplied during
the survey.

The base station magnetometer records are
fully anrotated and available for
inspection during the survey.

Digital data will be acquired onto magnetic
tape ard will include all items of section
4 of the Tender specifications.

Computer generated analogue plots of the
total field magnetic intensity at two
vertical scales together with the radar
altimeter values are produced on a fast
turn~around basis from the digital tapes.
Full scale deviations may be selected which
are nost suited to the magnetic activity
encountered. A third scale may also be
added.

These map sheets overlay a true planimetric
base at a scale of 1:20,000. Map sheets
will have loth A.M.G. oo~ordinates and
latitudes and longitudes shown in the sheet
margins and will be presented as cutlined
in the Tender specifications.

Contour plans of total magrietic field,
with corrections for diurnal field and
I.G.R.F. removed may be produced at a
scale of 1:20,000 to overlay the flight

path maps.

Profiles of total magnetic intensity with
I.G.R.F. removed are to be produced in
accordance with the Tender specifications.

These will be provided in accordance with
tender specifications in Section 5.
{1600 bpi, 9 track, ASCII code).

These will be provided in accordance with
Tender specifications in Section 6 (1600
bpi, 9 track, ASCII code).



ADSTTREYX INTERNATIONAL L1D.

ADDENDUM 5

5.1 MOBILIZATTON/
DEMDBILIZATION

5.2 SURVEYING

5.3 DATA PRESENTATION -

5.4  STANDBY

725630

JOB 263 E6

C.R.A, EXPIORATION PTY, LID.

PROPOSED UNIT PRICES

To position aircraft,
personnel and equipment

at survey site $3,000.00

To acquire data with tests
and checks as Schedule 3
including.recovery of flight
path and charts as described
in items 4.1, 4.2 and 4.3.

Rapid River-Atlas per line km.

To plot flight path plots at
a scale of 1:20,000 per line km

To plot Magnetic Contour Plots

‘at a scale of 1:20,000 per line km

To plot Magnetic Stacked Profiles
at a scale of 1:20,000 per line km

To prepare Located Data Tapes in
required format per line km.

To prepare Gridded Data Tapes in
required format per line km

The standby charge will apply to
full days lost due to weather,

diurnal activity or at the client's

request. Per day

$7.90

$0.40

$2.55

$0.40

$0.20

$0.20

$600.00



AUSTIREX INTERNATIONAL LTD.

ADDENDUM 6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

CHARGEABLE TRAVERSE
DISTANCE

CHARGEABLE T1E
LINE DISTANCE

CHARGEABLE TRAVERSE

PROCESSING

CHARGEABLE TIE LINE
PROCESSING

ON=SITE CLAIM

SURVEY COMPLETION
CLATM

PRELIMINARY
PRESENTATTION CLATM

FINAL INVOICE

725031

JOB 263 E7

C.R.A. EXPIORATION PTY, LID.

SETTLEMENT TERMS

The survey traverse lines are measured
between the end-limits of the defined
survey area only. No overflies, tummns
or ferries are considered. The cuter-
most traverse lines of the area are
planned at approximately one half the -
line spacing outside the survey
boundaries and are included in the total
survey distance.

The survey tie lines are charged at the
same rate as the traverse lines over line
lengths necessary to cover the traverse
flight lines.

This distance is calculated on recovered
and plotted flight line length between
the first and last record position used,
These end fiducials are selected
marginally beyond the survey boundary

to ensure rational contour plotting to

" the boundary 1limits.

Tie lines are charged under the same rates
and conditions as traverse lines.

These progress claims are calculated as
percentages of the total contract cost
estimated at the commencement of the survey.
The on-site claim is for 20% of this and

is inwoiced on effective mobilization to

" the site.

A further 40% of the estimated total cost
is inwoiced on completion of the survey
flying and verified satisfactory
acquisition of the geophysical and
positional data.

A further 20% of the estimated total cost
is payable on presentation of the required
data and plans in a preliminary form
referenced to recovery photographs or
base maps.

On presentation of the final data a
final immoice is made based on the
balance of the actual total contract
cost as defined by items 4.1 to 4.9
and the rates outlined in Addendum
5.
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¥E Note ¥
MAGNETIC INTENSITY IMAGE

Data is assigned 256 colour shades

ranging from 61900nT ( biue ] to

62800nT ( red ) L SIS - 3
SCALE AS SHOWN ORAWN R T.
AUTHOR. M. F. F. REPORT N° 11637
DATE 31- 8 - 1982 TASh N° 845
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Black areas represent minimum gamma counts
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TOTAL COUNT IMAGE

per second, white areas represenf maximum —
gamma counts per second, REF SK35 - 3
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POTASSIUM CHANNEL IMAGE
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Principal components represented
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