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Why Look at Geophysical Signatures of the Charters
Towers Region? (1)

significant pase metals

 Excellent regional data sets : Gravity, Magnetics,
Radiometrics

 Extensive exploration history : Many case histories
of drilled geophysical anomalies



Why Look at Geophysical Signatures of the Charters
Towers Region? (2)

« Advances in technology have led to higher

resolution geophysics which has resulted in more
reliable geology maps

e GSQ supported project has updated the geology and
metallogeny



Implications for Exploration from advances in Geophysical
Data Capture & ProcessingTechnology (1)

enaowment

 Regional aero-magnetics, radiometrics can delineate
mineral systems by their broader scale characteristics
eg alteration patterns, age bracket, location on well
defined structures



Implications for Exploration from advances in
Geophysical Data Capture & ProcessingTechnology (2)

 Prospect scale

mineralisation : new generation Ground magnetics,
IP,EM, other electrical techniques

Physical property of ore is directly
measurable and contrasts with the host rocks eg
magnetite skarn (magnetics), conductive massive
sulphide (EM), high uranium (radiometrics), large
contrast in density (gravity) .

 Historical analogue is the Gold Pan.




UPDATE OF GEOLOGY , METALLOGENY,
EXPLORATION IMPLICATIONS

E Terra Search Pty Ltd

Specialists in Mineral Exploration, Geology and Computing

Characterization of Intrusion-related hydrothermal mineral
systems in the Charters Towers Region,
Northeast Queensland

A component of the Queensland Government Future Resources Program
-Industry Priorities Initiative-
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Updated geology of the Ravenswood Batholith
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AN ITERATIVE PROCESS OF GEOPHYSICAL
INTERPRETATION

good quality regional geophysics

 An unravelling of the complex geology is required to
maximise the discovery potential of the geophysics
data sets.

e Interpretation requires pre-requisite recognition of a
250 my long magmatic history, accompanied by
mineralisation events, contrasting structural regimes ,
metamorphism and complex landscape evolution.
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Updated Geology Charters Towers-Ravenswood
100k Sheet areas
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Charters Towers-Ravenswood Gravity regional data
set —useful at the mineral province level

e In general, Silurian and Permo-Carboniferous granitic
rocks are gravity lows — suggesting overall granodioritic
composition

« Ordovician granitic rocks and meta-sedimentary, meta-
volcanic basement have higher gravity — suggesting denser
underlying dioritic to meta-mafic compositions.



Charters Towers-Ravenswood Bouger Corrected Gravity,
Shallow Depth slice
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Deep Gravity Slice

1. The boundary between the Ravenswood and Lolworth
batholiths.

2. The felsic roots of the large Silurian granitic bodies (eg the
Deane and Jessop Rock Associations) .

3. The general higher density areas underlain by a basement
In which Ordovician mafic/intermediate compositions are

dominant .

4. The prominent east west gravity ridge corresponding to
the mafic root to the Cambro-Ordovician volcano-
sedimentary Seventy Mile Range Group.



Charters Towers-Ravenswood Bouger Corrected Gravity,
Deep Depth slice
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Aero-Radiometrics Regional Tool for mapping out surface
geology and mineral systems (alteration zones)

 delineating areas of conflict between mapped geology.

e clarifying the compositions, shapes and relationships for the
larger intrusions .

 highlighting the zoned intrusions and some alteration zones.

 variations of the radiometric elements K, Th, U are large
enough across the batholith to uniquely discriminate most of
the rock types within the region,



Charters Towers-Ravenswood Mean K per geology unit

410,000 mE 420,000 mE 430,000 mE 440,000 mE 460,000 mE 470,000 mE 480,000 mE 490,000 mE

Geology Interp Radiometric Count by Potassium (K) Mean

7,790,000 mN

NW 000°06L'L

Glenell Grd
- Mt Wright

Kirklea Se Belcy *r Millaroo

Tuckers

IC c.,ﬁ'z‘
&
G

& ‘ Centé@. o Ly : . | N Hadleigh
: ? = L Gss[tlc

- !
Stannett{Ck g N, . ”

7,780,000 mN
NW 000°08L°L

7,770,000 mN
Nw 000°0LLL

- e i 5 . -
Broughton h - " ” ) ¥ ’ !’\Lindsgr‘

River Grd - 48 gy dl _ fiaVolc Black

. Pinnacle
Schreibers Spider

s a
_ BR_Rive( __ Gully j b Robey ‘ :
Blk Knby” “S e OMDJ, Sn ' j Range

Gab)
Bllick
Grd

5%

7,760,000 mN
NW 000°09L'L

Fenian|Grng
Mt Canton

Medicine CK i ’

hg}g‘r‘ . Lulu/Pocket

gl

Dreghorn

7,750,000 mN
NW 000°05L'L

Geol_Interp_RadCount by K_Mean_RM10 X 5 '(3

24 o 486 55s S \
L] 2 R, 1%
| IR s -%rf- e~ ¥
o178 8, : $ Roll
; g;rﬂ%per Ck ) S Cld
', And :

D -

% o 134 o 18 Range phree
056 © 036 % Seds
Bl oo fng ! 1-)
= — - _ :
O —

Scale: 1:300,000
MGA Zone 55 (GDA34)

7,740,000 mN
NW 000'0FL'L

52016011
410,000 mE 420,000 mE 430,000 mE 440,000 mE 460,000 mE 470,000 mE 480,000 mE 490,000 mE

(G0CTGoaphysI0K007_RegonatlTadComt wor i ARad ]




Charters Towers-Ravenswood Mean Th per geology unit
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Charters Towers-Ravenswood Mean U per geology unit

410,000 mE 420,000 mE 430,000 mE 440,000 mE 450,000 mE 460,000 mE 470,000 mE 480,000 mE 490,000 mE 500,000 mE

Geology Interp Radiometric Count by Uranium (U) Mean

7,790,000 mN

NW 000°06L'L

Mt Wright

Kirklea Bea?ley, X b

7,780,000 mN

NW 000'082°L

1 R - Windsor,
Hadleigh@ Rhy
- Castle
” First Pocket

7,770,000 mN

NW 000'0LL'L

Broughton é y
River Grd - o ot s Black
: Pinnacle

P

7,760,000 mN
NW 000°09L'L

7,750,000 mN
Nw 000'05L'L

7,740,000 mN

NW 000°07L°L

- 045 1o 0.79 s o PGP : Seds
- 045’ A

[] Q

C N
Scale: 1:300,000 Geology legend refer o Drawing Mo,

WGA Zone 55 (GDAY4)

7 Major Mine

: = i e - - :
Geol Interp RadCount by U Mean RM10 e Y
241 1o 5867 = ; 5 , A 1
161 o 241 : N
3 P : >
) [ | o] - !
115 1o 161 &£ J Rollston -
o i AN A
[ Jomwis s L A Range! L

Code
350 (TS2018011)
430,000 mE 440,000 mE 460,000 mE 470,000 mE 490,000 mE 500,000 mE




Charters Towers-Ravenswood Mean dose per geology unit
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Charters Towers-Ravenswood RGB Radiometrics
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Radiometrics targeting altered intrusive systems
Example Plateau Prospect : SE Ravenswood100k




Charters Towers-Ravenswood Aeromagnetics

 Magnetics can of course “see” below the surface, so it
IS particularly useful chasing units under transported or
regolith cover.

By the same token, magnetic patterns can be
confusing if the magnetic anomaly results from a
deeply buried feature or magnetic remanence Is
Involved.



Charters Towers-Ravenswood RTP aero-magnetics
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Charters Towers-Ravenswood 3 Component
RTP-1VD-AS magnetics
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Reprocessed & Restretched Geophysical data sets available
across Ravenswood Batholith - map out regional geology

T conmsenn - £~
o e e \

B1|57 11

o L p r e e
'CHAHT'EHSTD BHS"
A £ =T

s .
T
J '\“ u«? ‘j




470,000 mE 480,000 mE 490,000 mE 500,000 mE

Zz
£
g
2
~

5
Kilometers
Scale: 1:250,000
Projection: GDAS4 (MGA Zone 55)

740,000 mN
NW 000'0%L'L

1.7

Author: 5.0 Beams
GIS: O Lethbridge. R. Murray, R Pala, J Vetal
Drawing: GSQCTGO03 ealogy_RockdssocCodeAd

E::QCTGII?,O:L’-:_Geobw_ ockAssocCodeA3 wor Interpreted Surface Geology of the Ravenswood Batholith, Charters Towers District

TerraSearch Referenced according to Rock Association & Age

Pty Ltd - . Queensland Government Geology Compiled by Simon D Beams, Terra Search March 2016
y ﬁ : Naivesl uowmwers encl Wines For Geology Legend refer to Dwg GSQCTG0032_LithCompileLegendA3

For full list of contributions to geclogy, see Beams, 2018 Terra Search Report for GSQ (TS20




1:25k RTP Acro-mag 8157-32 Mt Leyshon area
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8157-32 1:25k Geology
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8157-32 RGB Radiometrics beautifully mapping out
geology & alteration
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Magnetics can reveal full extent of Intrusive system eg
Kitty O’Shea

 The overall complex has a 9 km radius with the margin
marked by a ring fault that most likely reflects the extent of the
underlying pluton.

* A central exposed diorite plug is the source of the radial dyke
swarm.

« Multiple satellite plugs with their own ring faults and breccia
bodies and mineralisation reflected in the mag highs and
structures e.g. the Macalite Hill gold breccia east of the plug,
Far Fanning gold mine and Middle Ridge that are on dyke
swarm and structures 3.5-5 km east of the plug.



Magnetics can reveal full extent of Intrusive system eg
Kitty O’Shea




Magnetic Reversals in N Qld : An inherited sighature that
can link the age of an intrusion to the main gold
mineralizing epoch.

the Charters Towers Province

 Late Carboniferous — Early Permian was a time when
the earth’s magnetic field was dominantly reversed.
Kiama Superchron (312-262Ma).

« The majority of the large systems are reverse magnetic
anomalies



Magnetic Reversals in N Qld : Providing an indication of
Intrusive Level (1)

can still be discernead.

. Favourable intrusions for mineralisation are those that
are zoned and have internal complexity due to multiple
Intrusions, cross-cutting relationships, with signs of
hydrothermal activity such as alteration, sulphide
development, and fluidized and mineralized breccia
zones. These features show up well in magnetics,
radiometrics and I.P.



Magnetic Reversals in N Qld : Providing an indication of
Intrusive Level (2)

sub-volcanic intrusions.

 a valuable indicator of intrusive-hydrothermal systems with
potential for intrusion-related gold systems (IRGS).

* IRGS that have distinctive magnetic features, such as the
Tuckers and Boori Complexes, are eroded to pluton level,

so that any associated mineralisation has already been
lost.
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Tuckers Range and Boori Complex — RTP Plutonic Level




Matthews Pinnacle & Mt Leyshon RTP
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Matthews Pinnacle High Level Plutonic Level




Mount Leyshon Sub Volcanic Level

424000

7756000

7754000

. ' & \
. ; &
e .. ! . g . : ‘

Magnetics - RTP




Mount Leyshon Geophysical Response

Chargeability Resistivity



Three Sisters : Aeromagnetics RTP

Three Sisters




Three Sisters : Aeromagnetics RGB
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Ravenswood District: Three Sisters metal zoning
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Plateau Cardigan Dam Aeromagnetic Lows
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High Resolution Ground Magnetics Hadleigh Castle Ground
Magnetic Data (Denjim Pty Ltd)




Cornishman Project: Magnetic Comparison

EPM10585
Ground Magnetic Survey
April - August 2007
Cornishman (Blocks B-D)
Airborne and Ground Magnetics

FIGURE 27
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Pentland Project: Magnetic Comparison
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Pentland Project: RTP, Domains and Linears




Pentland Project: Combined 1VD AS RTP, Domains and
Linears




Marlow Prospect: GSQ Aeromag RTP
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Marlow Prospect:
City Resources (1987) Aeromag RTP
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Marlow Prospect:
GSQ Geology Dotswood 100k sheet
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Marlow Prospect:
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High Resolution
Ground magnetics
AusMoly

AusMoly Pty Ltd

Marlow Gold Project
Ground Magnetics

(RTP)
Drillhole Geology
1:5000 Scale




Marlow Prospect:
High Resolution Ground magnetics AusMoly
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