minerals Itd

Information Memorandum
Marloo Project, Paterson Province,
Western Australia

Compiled by Geoffrey Hewlett and Walter Witt

March 2009



AVALON'S MARLOO PROJECT, PATERSON
PROVINCE, WESTERN AUSTRALIA: GOLD, BASE
METALS AND URANIUM PROSPECTIVITY.

INTRODUCTION
THE PATERSON PROVINCE: GOLD, COPPER AND URANIUM
DEPOSITS
3. GEOLOGY OF THE MARLOO PROJECT AREA
3.1. Basic Architectural Environment
3.2. Marloo Project Geology and Mineralisation
PREVIOUS EXPLORATION
DATA ACQUIRED BY AVALON
EXPLORATION PROSPECTS AND TARGETS
6.1. Solomon’s Child Prospect Area
6.2. Throssel Granites Prospect Area
6.3. Tarcunyah West Prospect Area
6.4. Epicurus Prospect Area
6.5. Cape Warton Prospect Area

N

ook

REFERENCES AND PRINCIPAL SOURCES OF INFORMATION

LIST OF FIGURES
Figure 1. Avalon’s Marloo Project, Western Austral ia.
Figure 2. Avalon’s Marloo Project, regional geolog ical setting.

Figure 3. Aeromagnetic image of Marloo area showin g interpreted
subsurface geology.

Figure 4. Interpreted geology of the Marloo area,  in terms of
stratigraphy.

Figure 5. Marloo Project, geology and prospect are  as.

Figure 6. Lag geochemical anomalies (enhanced) and  Avalon’s
Solomon’s Child prospect area.

Figure 7. Structural targets and Aster domains, So  lomon’s Child
prospect area.

Figure 8. Throssel Granites prospect area.

Figure 9. Tarcunyah West prospect area.



Figure 10. Epicurus prospect area.
Figure 11. Exploration Summary on TMI airmagnetici  mage.
Figure 12 Airborne Questem channel 15 image withta  rgets by SGC

Figure 13 Airmagnetic TMI images (transparent) with Questem
Channel 15 (late time) with targets after SGC

Figure 14 Questem target A21 on airmagnetic image

Figure 15 Regional airmagnetic image with Questemt  argets and Marloo
project

LIST OF APPENDICES

Appendix 1 Airborne Electromagnetic Survey (QUESTEM ) Interpretation
Report by L. Glass and B. L. Craven February, 2008

Appendix 2 Tenement List Marloo project
Appendix 3 Expenditure Statement July 2007 through Feb 2009

Appendix 4 Genetic model for formation of Telfer go |d deposit
Appendix 5 Geological and exploration model for Nif ty Copper Deposit
Appendix 6 Aeromagnetic Image Nifty area.

Appendix 7 Showing Encounter Resources Ltd Yeneena project

Appendix 8 Encounter Resources Yeneena Project EM & Magnetic
Targetting

Appendix 9 Encounter Resources Yeneena Project EM & Magnetic
Targetting at BM2 for sediment hosted copper & uran ium.



INFORMATION MEMORANDUM AVALON'S MARLOO
PROJECT, PATERSON PROVINCE, WESTERN
AUSTRALIA: GOLD, BASE METALS AND URANIUM
PROSPECTIVITY.

SUMMARY

Avalon Minerals Limited’s (Avalon’s) Marloo Project is situated in the Paterson
Province, Western Australia covering 883.74 sgq km prospective for gold,
copper, lead, zinc and uranium Figure 1. The project is available for outright
sale or joint venture as Avalon is focusing its exploration on its Swedish
copper projects.

The Paterson Province is well endowed with major mineral deposits,
including; Telfer (Resources 26Mozs gold, 960 Kt copper), Nifty (64.9Mt @
2.6% Cu for 1.69Mt of Cu), Maroochydore (99 Mt @1.7 percent Cu), and
Kintyre with resources of 36,000 t U308 (uranium).

Marloo is an exploration project which based on; aeromagnetic, gravity,
Questem aerial EM and satellite data reveals highly prospective geological
ingredients including; buried granite intrusions major basin margin faults and
NE to NNE lineaments which are important components of exploration models
for the Nifty and Telfer deposits. Avalon has compiled the historical
exploration data, combining this with layers of geophysical and geochemical
information and developed an exploration model and target zones where
ground follow-up exploration is recommended.

The tenement details are listed on Appendix 2.

Avalon up until February 2009 spent $126,113 on the project a break down of
this expenditure is included in Appendix 3.

Marloo is located on the western margin of the Paterson Province and on the
eastern margin of the Archaean Pilbara craton Figure 2. The suture between
these two geological provinces is the Vines — Marloo Fault. Most of the
project area is underlain by Neoproterozoic sedimentary rocks of the
Tarcunyah Group, which are considered prospective for sedimentary-
exhalative base metal deposits (e.g. Mt Isa). To the west of the Vines —
Marloo Fault, the Tarcunyah Group overlies the Pilbara craton.
Neoproterozoic sedimentary rocks of the Throssell Range Group, host to the
Nifty copper deposit and several subeconomic stratiform lead-zinc sulphide
prospects, are present east of the Southwest Fault, a splay off the Vines —
Marloo Fault.

Aeromagnetic data indicate the possible presence of intrusions possibly
belonging to the O’Callaghan Supersuite, beneath sedimentary rocks in the
northeast of the Marloo Project Figures 3, 4 and 11. Granites of the
O’Callaghan Supersuite are implicated in the origin of the world-class Telfer
gold deposit (26 million ounces).



Five main prospect areas are recognised within the Marloo Project area
Figure 5 and these are recommended for follow-up exploration.

Parts of the Marloo Project area were explored for gold and base metals in
the 1980s and two base metal prospects (Taurus and Marloo) were located
within the area currently held by Avalon. Previous exploration took the form of
lag sampling, EM surveys and some drilling but the new prospect areas
identified by Avalon have seen little or no previous drilling. More recently,
Avalon have acquired Quikbird and Aster satellite imagery and reprocessed
an earlier aerial EM (Questem) survey to highlight geophysical anomalies.

Solomon’s Child prospect is located over the Marloo — Sandy Fault system,
in the southern part of the Marloo project area Figure 6. Strike-slip duplexes
in this area would have been dilational during the Miles Orogeny, potentially
providing a focus for hydrothermal fluids (Figure 7). This area is coincident
with the centre of a district-scale, zoned geochemical system - based on
internal anomaly thresholds using lag data of previous explorers Figure 6.
Aster mineral maps and lag geochemistry also suggest a possible transition
between oxidised, alkaline hydrothermal fluids and reduced, acid fluids within
the Solomon’s Child area (Figure 7).

The Throssell Granites prospect is predicated on aeromagnetic anomalies
that are interpreted as possible O’Callaghan Supersuite intrusions at depth
(Figures 3 and 4 and 11). The area is traversed by a NNE aeromagnetic and
gravity lineament and limited previous exploration has identified a ground EM
anomaly and anomalous copper in RAB holes (e.g. 16 metres at 839 ppm Cu
open at bottom of hole) (Figures 5 and 11). Aster mineral maps suggest a
central “phengite”-rich domain surrounded by an “annulus” of “paragonite”
Figure 8.

The Tarcunyah West prospect is a gravity low bounded by the Tarcunyah
Dome on the east and a NNE lineament on the west Figure 9. The gravity low
is interpreted as a possible second order sedimentary basin with potential for
associated stratiform lead-zinc mineralisation. Flexures and oversteps on the
NNE lineament may have controlled the development of third order
depositional basins and are also potential sites for Nifty-style copper
mineralisation. Previous explorers reported several ground EM anomalies
around the margin of the Tarcunyah Dome, not all of which have been tested.

QUESTEM anomaly A21 is coincident with a small offset in the NNE
lineament and is located on the northern margin of the gravity low, in an area
not covered by lag sampling or drilling, it occurs in the pressure shadow on
the northern margin of the Tarcunyah Dome (Figure 14). It requires ground
follow-up sampling to be followed by ground EM or IP and drill testing.

The Epicurus prospect is a multi-element lag uranium anomaly located over
granite of the Pilbara craton, in the northwest part of the Marloo Project. The
anomaly is immediately below an unconformity with the overlying Tarcunyah
Group, a geological setting similar to that of the Kintyre uranium deposit. A



linear series of QUESTEM anomalies occurs along the unconformable contact
in this area. The prospect is located near the transition between “phengite”
and “paragonite” domains as defined by ASTER satellite imagery.

Cape Warton is located at the northern end of the Solomon’s Child prospect
area, where previous drilling intersected anomalous uranium (e.g. 1 metre at
237 ppm U) in the Marloo Fault. Anomalous lag samples (lead, molybdenum,
barium) have been reported from this area.



1. INTRODUCTION

Avalon has secured seven exploration licenses, all under application, covering
883.74 square kilometres in the Paterson Province, 400 kilometres southeast
of Port Hedland in the central north of Western Australia (Figure 1). Although
there has been some exploration in the area during the 1990s, the Marloo,
Project is regarded as a grass roots exploration play. The tenements,
E45/2830, E45/2831, E45/2832 and E45/2872, have potential to contain gold,
base metal and uranium mineralisation.

11?“E 12(|]"E 12?°E 12?°E
BROOME
PORT HEDLAND
u / PATERSON PROVINCE
.r"ﬁf!
BROOME
o + = + o
PERTH
n
w0 w0
5 + + + + 2
g PORT HEDLAMD g
]
Telfer gold mine
‘ Nifty copper mine \
-
@ ‘ MARLOO PROJECT x &Gﬂ m
§il t + + B
0]
| Kintyre uranium deposit /

@ @
a' + + + + _a

250

|
Kilometers
11é“E 12(|]"E ‘Izé"E 12‘!\l°E

Figure 1. Marloo Project, location

The Paterson Province is well endowed with major mineral deposits (Figure 1)
but has had less exploration than many other areas of Western Australia
because of its limited bedrock exposure. There is significant infrastructure in



the area, including operating mines at Telfer (gold), Nifty (copper) and Woodie
Woodie (manganese), and a natural gas pipeline from Port Hedland.

2. THE PATERSON PROVINCE: GOLD, COPPER AND URANIUM
DEPOSITS

In the Paterson Province, the Palaeoproterozoic Rudall Complex forms a
crystalline basement, which is unconformably overlain by sedimentary
successions of the Neoproterozoic Yeneena Basin (Bagas, 2004).
Components of the Yeneena Basin are the Lamil Group and the Throssell
Range Group (Figure 2). The Throssel Range Group has been subdivided
into the Coolbro Sandstone and shales and carbonate-bearing sedimentary
rocks of the overlying Broadhurst Formation.
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Sedimentary rocks of the Neoproterozoic Tarcunyah Group of the northwest
Officer Basin are separated from the Throssell Range Group by the Vines —
Southwest Fault. The Tarcunyah, Throssell Range and Lamil Groups were
deformed together during the Miles Orogeny, at around 720Ma, during which
time the Nifty copper deposit formed (Bagas, 2005; Anderson et al., 2001).

Following the Miles Orogeny, granites of the O’Callaghan Supersuite intruded
the Lamil Group at around 654Ma (Dunphy and McNaughton, 1998). The
O’Callaghan Supersuite is subdivided into an oxidized Crofton Suite and a
reduced O’Callaghan Suite of intrusions (Wyborn, 2001). Gold mineralisation
at Telfer is related spatially, and possibly genetically, to an intrusion of the
O’Callaghan Suite whereas the Crofton Suite is associated with skarn and
porphyry style copper-gold mineralisation. Given the established ages of the
sedimentary successions and the intrusive rocks, it is possible that plutons of
the O’Callaghan Supersuite intruded the Tarcunyah Basin well as the
Yeneena Basin.

Permian fluvioglacial sediments of the Paterson Formation were deposited
late in the history of the Paterson Province and locally cover the prospective
Neoproterozoic rocks.

Recently released DOIR aeromagnetic and gravity data sets from the
Paterson Province have highlighted structures, particularly NE to NNE faults
that were previously unknown or not fully appreciated. Nifty and Telfer both
lie on or near NE to NNE gravity lineaments. These basement-penetrating
structures are considered important controls on mineralisation in the Paterson
Province, providing conduits for a range of ore fluids.

The Telfer deposit consists of stacked quartz-sulphide reefs in the hinge
zone of a dome (doubly plunging anticline) in Lamil Group metasedimentary
rocks. Preferred host rocks are calcareous and carbonaceous siltstone of the
Telfer Member in the Malu Formation of the Lamil Group (Bagas, 2000). Most
genetic models associate gold mineralisation at Telfer with a reduced
(magnetic) granite intrusion of the O’Callaghan Suite but the mineralisation is
distal (>5 kilometres) from the intrusion (Wyborn, 2001) Appendix 4.

Over 6 million ounces of gold have been produced from the world class Telfer
mine since 1977. At 30 June 2006, Measured Resources were 140Mt at
1.2g/t Au, Indicated Resources were 250Mt at 1.8g/t Au, and Inferred
resources were 110Mt at 1.3g/t Au, equivalent to another 24.5 million ounces
of gold.

Additionally, there are several subeconomic copper(-gold) occurrences and
prospects, including 17 Mile Hill and Minyari, which are interpreted as
porphyry-style and skarn deposits, respectively, and are linked to oxidized
(non-magnetic) granite intrusions of the Crofton Suite.



The Paterson Province hosts two significant copper deposits, Nifty and
Maroochydore.

Nifty has an Indicated Resource of approximately 148Mt at 1.3% copper. Itis
a strata-bound epigenetic deposit located in carbonate rocks and shale of the
Broadhurst Formation (in the Throssell Range Group). Copper sulphides at
Nifty have been interpreted as having been deposited from fluids that were
derived from deep within the Yeneena Basin and migrated along thrust faults
during the Miles Orogeny (Anderson et al., 2001).

It is notable that the Nifty deposit is located on one of the NE to NNE fractures
described above Appendix 7. Nifty lies on a section where the fracture
orientation is almost N-S rather than NNE. Movement on this structure during
the Miles Orogeny would have generated a localized compressional
environment at Nifty with potential for dilation, fluid focusing and vein
formation. (Appendix 6).

The Maroochydore copper deposit is hosted in black shale and dolomitic
sediments. The geological setting is similar to the Nifty deposit, although it is
not known what role NE to NNE fractures may have played at Maroochydore.
The Broadhurst Formation of the Throssell Range Group hosts several
stratiform to strata-bound Pb-Zn sulphide deposits (e.g. Finch, Warrabarty),
generally hosted in pyritic, carbonaceous shale (Bagas, 2005). Although they
are currently sub-economic, the style of mineralisation represented by these
deposits is probably sedimentary-exhalative (SEDEX) in origin, similar to the
Mt Isa Pb-Zn style of mineralisation. The Broadhurst Formation and similar
rock types of the Tarcunyah Group on Avalon’s tenements are prospective for
this style of Pb-Zn sulphide mineralisation.

There are a number of copper occurrences (e.g. Copper Lake) in the
Tarcunyah Group, 150 kilometres SSE of Telfer, near the confluence of the
Camel-Tabletop and Southwest Faults. These occurrences reinforce the
economic potential of the Tarcunyah Group for base metal mineralisation.

The Kintyre high-grade uranium deposit , one of the larger known deposits
in Western Australia, is located in the Rudall Complex, about 40 kilometres
east of the Marloo project. Kintyre is an unconformity-associated vein-style
deposit. Uranium mineralisation at Kintyre is considered to be related to
oxidized fluids that moved through faults in the Rudall Complex, and
deposited uranium in the bedrock immediately below the unconformity.

3. GEOLOGY OF THE MARLOO PROJECT AREA

3.1. Basic Architectural Environment

The Marloo tenement group is located over the western margin of the Paterson
Province, and is partly underlain by the Archaean Pilbara craton. Aeromagnetic

imagery shows that a tectonic slice of the strongly magnetic Archaean
basement of the Pilbara Craton underlies the central part of the Marloo
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Project area (Figure 3). The craton is exposed in the northwestern part of
Marloo and further north, mainly as granite and deformed felsic porphyry. A
number of north northwest-striking basement faults have been interpreted
from the aeromagnetic images.

Most of the Marloo Project area covers part of the northern Officer Basin and is
underlain by Neoproterozoic metasedimentary rocks of the Tarcunyah Group
(Figure 2). Coolbro Sandstone and Broadhurst Formation of the Throssell
Range Group underlie the northeastern part of E45/2832.

The Vines, Marloo and Southwest Faults are all major structures that separate
blocks of geologically different crust (Figure 2). The dominance of the
basement on the aeromagnetic image suggests that the Neoproterozoic
sedimentary rocks of the Officer Basin form a relatively thin cover sequence
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on Marloo. The relatively low and flat magnetic response east of the Vines —
Marloo Fault system is consistent with a thicker Neoproterozoic sedimentary
sequence. The Vines — Marloo Fault system therefore appears to mark the
eastern margin of the Archaean Pilbara Craton and a sharp increase in the
thickness of Neoproterozoic sedimentary basins. This fault system became a
zone of intense deformation during the Miles Orogeny, at a time when the Nifty
copper deposit is believed to have formed.

In the northeastern part of Marloo, a small intense bulls-eye magnetic anomaly
and a larger and more irregular anomaly are interpreted as possible granite
intrusions at depth (Figure 3). If this interpretation is correct, the intrusions
probably belong to the O’Callaghan Supersuite, which are more abundant in the
Telfer gold mine area.

In summary, the Marloo-Sandy fault system, which passes through central
Marloo lies along the eastern margin of an ancient continental fragment (the
Archaean Pilbara craton), a favourable tectonic environment for gold and base
metal mineralisation.

3.2. Marloo Project Geology and Mineralisation

A geological interpretation of the Marloo Project area, based on published and
unpublished outcrop maps, and aeromagnetic data (Witt, 2008), is shown in
Figure 4. The north-south Vines — Marloo Fault system is developed along
the eastern margin of the Archaean continental block. This steeply east-
dipping system of faults accommodated the bulk of the strain during the Miles
Orogeny. Within the Marloo tenement area, the fault zone bifurcates forming
several duplexes with an aggregate width of up to about 4 kilometres.
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The Officer Basin in the Marloo area is dominated by the Tarcunyah Group, a
sequence of mainly siliciclastic sedimentary rocks (Table 1). The relationship
between the Choorun Formation and the rest of the Tarcunyah Group is
uncertain (Williams and Bagas, 1999) but the compilation reported here suggests
it may be the youngest unit of the Group, and separated from older units of the
Tarcunyah Group by an unconformity.

The progressive younging of pre-Choorun sedimentary units towards the centre
of the Vines — Marloo Fault system suggests local depositional control within a
strike-slip pull-apart basin (Figure 4).

Table 1. Stratigraphy of the Tarcunyah Group, Office  r Basin (modified after
Williams and Bagas, 1999).

Stratigraphic Unit Lithology

Choorun Formation Medium- to coarse-grained sandstone, quartz wacke, pebbly

sandstone and quartz pebble conglomerate.

Nooloo Formation Dolomite and limestone; minor sandstone and siltstone.
Yandanunyah Formation Dolomite, siltstone and shale.

Brownrigg Sandstone Fine- to coarse-grained sandstone.

Waroongunyah Formation Dolomite, siltstone and shale.

Googhenama Formation Medium- to coarse-grained sandstone and polymictic

conglomerate.

In the hanging wall of the fault system, sedimentary rocks of the Tarcunyah
Group are deformed into a series of folds with fold axes that strike roughly
northwest. The orientation of these folds and their spatial association with the
Vines — Marloo Fault system suggest they are en-echelon folds formed by NE-
SW shortening during the Miles Orogeny. This would imply a dextral strike-slip
sense of movement across the Vines — Marloo Faults during the Miles Orogeny.
Consequently, the duplexes shown in Figure 4 would have constituted a
dilational environment during the Miles Orogeny, with the potential to focus ore
fluids such as those that formed the Nifty copper deposit (Figure 2).

North-northeast and north-northwest faults and fractures, some filled with
magnetic dykes, have been interpreted from aeromagnetic and regional
gravity data (Figures 3, 4, 5). They appear to have been important in the
formation of mineral deposits in the Paterson Province, ranging from syn-
genetic sediment-hosted base metal mineralisation (e.g. Finch, Warrabarty),
through structurally controlled copper mineralisation (e.g. Nifty) to intrusion-
related gold mineralisation (e.g. Telfer).

In several parts of the Marloo Project area, the fluvioglacial Paterson
Formation and Tertiary ferruginous deposits overlie the Neoproterozoic rocks.
The distribution of the Paterson Formation is largely confined to the east of
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the Vines — Marloo Fault system possibly indicating east block down
movement across the fault system, probably after deposition of the Paterson
Formation. Furthermore, the Paterson Formation appears to have been
preserved along north-northeast lineaments suggesting depositional control
by these faults and fractures (Figure 4).

4. PREVIOUS EXPLORATION

The Marloo tenement area has been a focus for gold and base metals
exploration since the 1980s. Most exploration has been directed towards base
metals with early explorers motivated by the discovery of the Nifty copper deposit
in the Broadhurst Formation. On Marloo, major exploration efforts were
undertaken by Newcrest, CRA Exploration and Esso Exploration.

Previous explorers have emphasized a role for NE-trending faults in controlling
the second and third order depositional basins, which can host sedimentary-
exhalative Pb-Zn deposits. CRA concluded that the sedimentary rocks of the
Tarcunyah Basin had lithological characteristics that made them prospective for
Mt Isa-style, sedimentary-exhalative (SEDEX) base metal deposits (CRA, 1993).

Newcrest carried out reconnaissance lag and rock chip sampling in the early
1990s before joint venturing the property with CRA. More detailed sampling in
areas of anomalism followed, particularly along the Marloo-Sandy Fault system.
The results of these activities defined several base metal prospects, including
Taurus and Marloo (Figure 5).
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At the Marloo prospect , lag sampling defined a 3km X 3km Zn-Cu-Pb-As-Sb-
Bi-U anomaly with up to 8,000 ppm Zn, 5160 ppm Pb, 850 ppm Cu, 1,780
ppm Co and 52 ppm U. At the Taurus prospect, lag and rock chip samples
defined a 700 X 600 metre As-Mo lag anomaly with samples returning up to
1,800 ppm As, 26.1 ppm Mo, 201 ppm Pb, 204 ppm Zn (coincident); and up to
50 ppm Mo (non-coincident).

Limited follow-up driling indicated the presence of chalcopyrite in quartz-
carbonate veins hosted by sedimentary rocks of the Tarcunyah Group but
intersected only low-level mineralisation.

Other anomalous rock chip samples (e.g. 508 ppm Cu, 635 ppm Zn and 349
ppm Pb, 498 ppm Zn) in southern E45/2831 have not been followed up by
drilling.
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The Epicurus prospect is located on the southwest margin of the Archaean
Gregory Granitic Complex, on the unconformity with the overlying Tarcunyah
Group. Newcrest originally identified this area as a potential site of epithermal
gold mineralisation following the discovery of platy calcite and hematitic quartz
breccia. Lag samples outline a 1,000 X 1,000 metre U-Ce-Ba-Cu-Pb-Mn
anomaly over granite. Peak (non-coincident) results were 100 ppm U, 4,040
ppm Pb, 177 ppm Zn, and 59 ppm Mo. Four RC holes targeted geological
and ground magnetic features of interest but did not specifically test the lag
geochemical anomaly. The holes intersected oxidized granite with specular
hematite, moderate chlorite alteration and traces of pyrite but no anomalous
results were reported.

At Cape Warton , a CRA percussion hole drilled to 136 metres adjacent to the
Marloo Fault returned 1 metre of 237 ppm U and 716 ppm Zn, between 117 and
118 metres (Figure 5). This was within a broader intersection of anomalous U
(>10ppm) between 114 and 120 metres. Dirill logs indicate that the anomalous
interval is on a contact between sandstone and shale, and is associated with
quartz-dolomite-pyrite. Widespread hematite is present in sandstones of the
Tarcunyah Group. There are only two other percussion drill holes in the area,
neither of which intersected anomalous uranium. However, a diamond hole
drilled below the anomalous intersection returned 11.14ppm U between 175 and
177.05 metres. Rock chips in the same area contain high lead contents (up to
7.99%) and barium (up to 1.61%) and anomalous Mo (65 ppm Mo).

In the 1980s, Esso targeted the Tarcunyah dome for Mt Isa-style sedimentary-
exhalative base metals mineralisation. Several EM anomalies were identified
from ground traverses over the interpreted contact between sandstone and shale
(Figure 5). RAB drilling (68 holes) over the EM anomalies intersected weakly
anomalous base metal values including 4 metres at 530 ppm Zn (east of
Avalon’s E45/2830) but some of the EM anomalies remain unexplained.

Another ground EM traverse east of the Southwest Fault on E45/2832 was
followed up with RAB drilling. RAB results included several anomalous copper
intersections with a best intercept of 16 metres of 500-1,100ppm Cu in a hole
located on or close to the Southwest Fault (Figure 5). This intersection is open at
the bottom of the hole.

5. DATA ACQUIRED BY AVALON

Avalon has reviewed previous relevant exploration data and significant results
are discussed in the following section. Lag geochemistry and drill hole collar
information have been captured in digital form. Down-hole geology and assay
data are available in exploration reports submitted to the DOIR by previous
explorers but this information has not yet been digitised.

Avalon has acquired 1:25 000 air photo coverage and Aster and Quickbird
satellite imagery over the Marloo Project area. Most of the area is covered by
colour air photography but only black and white coverage is available for a
small portion of the Project. The Aster data have been processed by CSIRO
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to produce a range of mineral maps, including those showing AIOH and
MgOH abundance and type. These can be used to interpret the distribution of
various phyllosilicate minerals that may be present in areas of hydrothermal
alteration associated with mineralisation.

It should be noted that Aster imagery has limited resolution and that “mineral
maps” derived from the data are subject to ambiguity, particularly where
signals from vegetation can be confused with mineral signatures. Therefore,
Aster alteration domains described in the following sections should be verified
in the field. This has not been done at the time of writing this report.

Southern Geoscience Consultants have reprocessed and interpreted data
from an airborne EM (QUESTEM) survey commissioned by CRA Exploration
in 1994, and reported the results to Avalon (Glass and Craven, 2008). The
500 metres spacing and relatively high frequency parameters limit the
effectiveness of the survey as regards short strike length conductors and
recognition of good quality conductors within a variably conductive
background. Despite the limitations of the original survey, twenty-seven
conductors that may be prospective for sulphide mineralisation were reported.
The majority of these appear related to surficial-regolith conductive zones or
shallow conductive stratigraphic units. CRA noted that the Paterson
Formation, which overlies prospective Neoproterozoic basement units, gives a
conductive response to QUESTEM.

Nevertheless, one good quality late-time conductor (A21), likely to be located
in the bedrock, has been identified on the Marloo Project area, and four other
possible bedrock conductors have been recognised and documented by
Southern Geoscience Consultants.

An attempt was made to visit the Project area in May, 2006, by geologists of
Terra Firma Limited (vendor of the property to Avalon) but access was
thwarted by overgrown and washed out exploration tracks.

6. EXPLORATION PROSPECTS AND TARGETS

Avalon have identified five prospect areas on the Marloo Project area (Figure
5), and these are discussed below.

6.1. Solomons Child Prospect Area

Solomon’s Child is a copper-gold prospect associated with the Marloo — Sandy
Fault system on Marloo. The prospect area is a conceptual structural target
supported by a re-appraisal of lag results of previous explorers and an
interpretation of Aster data.

CRA drilled lag anomalies on their Marloo Prospect without intersecting
significant economic mineralisation. However, lag sampling is not a precise
targeting tool because anomalous lag can be transported from its source position
by sheetwash and other surface processes. Avalon has reinterpreted historic lag
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data, determining internal anomaly thresholds for several elements using normal
probability curves. The resulting anomalies are low level for most elements but
are valid within the local data set.

The anomalous lag data defines a district-scale, zoned geochemical system
centred on the Vines-Sandy Fault on southern E45/2831. Although the resulting
target lacks precision, the lag data provide a vector to an area of interest that is
different from the discrete anomalies targeted by CRA drilling.

The centre of the geochemical system (Solomon’s Child) is formed by copper
anomalies (Figure 6). The system is zoned outwards through a transition zone
containing lead, zinc and molybdenum anomalies to a distal zone of As-Ba and
Ag anomalies. The zoning of elements conforms broadly to that of a classic
intrusion-related geochemical system. It provides a vector towards the area of
copper anomalism, which is interpreted as the centre of the geochemical system.
There has been no previous drilling on this part of Marloo, which is close to the
interpreted subsurface margin of the Pilbara craton.
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It is important to note that, although above the internal anomaly threshold of the
data set, the absolute abundances of metals in these anomalies are not
particularly high. Nevertheless, the zonal pattern has not been previously
recognized and warrants further investigation.

Structural targets within the Marloo - Sandy Fault system that are broadly
coincident with the centre of the geochemical system described above are
highlighted in Figure 7. These include i) fault junctions and ii) fault bends,
especially anticlockwise rotations that would be prone to dilation as a result of
dextral movement during the Miles Orogeny.
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Although the southern structural targets are favoured because of their
coincidence with the interpreted centre of the lag geochemical system,
northern structural targets are also of interest. Aster data processed to
highlight white mica composition suggest that some of the northern targets
are coincident with a steep boundary between an Al-poor (“phengite”) mica
domain and Al—rich (“paragonite”) mica domains (Figure 7). The boundary
between these domains is also close to, but 2 kilometres south of, a transition
from lag samples that are anomalous in copper and molybdenum and those
that are anomalous in arsenic. The Aster data and pathfinder element
patterns thus support the existence of a pre-existing hydrothermal fluid
geochemical gradient between oxidised, alkaline fluids to the south and
reduced acidic fluids to the north.

6.2. Throssell Granites Prospect Area

The Throssell Granites prospect area is located in the northern part of
E45/2872. 1t is predicated on irregular to bulls-eye magnetic anomalies that
are interpreted as possible subsurface intrusions of the O’Callaghan
Supersuite (Figure 8). Two possible intrusions are recognised. The smaller,
stronger magnetic anomaly is interpreted as a possible member of the Crofton
Suite, with potential for associated copper (-gold) mineralisation (e.g. 17 Mile
Hill). The larger anomaly, which overlaps the boundaries of E45/2832, is
interpreted as a possible member of the O’Callaghan Suite, with potential for
associated gold (-copper) mineralisation (e.g. Telfer). Weak Throssell Range
Group bedding trends apparent in the aeromagnetic images are enhanced in the
immediate vicinity of the interpreted intrusions suggesting possible minor
magnetite may have formed as a result of contact metamorphism or
hydrothermal alteration (Figure 11).

The probability that the interpreted intrusions are relatively deep below the
present erosion surface is not seen as a negative exploration factor since gold (-
copper) mineralisation is distal (at least 5 km) from the causative intrusion at
Telfer. The proximity of the Southwest Fault and a major NE fracture to the
intrusions represents an attractive conceptual target, which is further enhanced
by anomalous copper in RAB intersections.

There are only two widely spaced lines of lag sampling on the Throssell Granites
prospect area. The area was previously explored by Esso, who ran a 5.5
kilometre ground EM traverse across the Southwest Fault, 5 kilometres south of
the interpreted Crofton Suite intrusion and near the margin of the interpreted
O’Callaghan Suite intrusion. One anomaly was reported (Figure 8). Several
other EM anomalies, derived from the Marloo QUESTEM survey, occur to the
southeast of the Esso EM anomaly, but outside of Avalon’s tenements.
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About 30 RAB holes were drilled in the area of the Esso EM survey. Results
include several anomalous copper intersections with a best intercept of 16
metres at 839 ppm Cu (Figure 8). This anomalous intersection is open at the
bottom of the hole. A second intersection of 4 metres at 900 ppm Cu was
reported from another RAB hole, 800 metres to the SSE of the first.

The 16 metres at 839 ppm Cu was intersected in a hole located on or close to a
north northeast aeromagnetic lineament. Such lineaments are interpreted as
dyke-filled fractures and are believed to be significant controls on base and
precious metals mineralisation in the Paterson region. The Throssel Granites
lineament can also be seen on DOIR gravity images of the area suggesting that
this is a profound, basement-penetrating structure. Two bends in the strike of the
lineament, to a more northerly direction, occur near the interpreted Crofton Suite
intrusion. These bends are likely sites of fracturing and hydrothermal fluid
focusing, and are identified as targets for reconnaissance drilling.

An annular arrangement of “phengite”rich and “paragonite’-rich Aster
domains in the Throssell Granites prospect area could represent a zoned,
intrusion-related alteration system. The centre of the annulus is defined by a
“phengite”-rich domain, located over the southern part of the larger
subsurface intrusion (Figure 8). It is surrounded successively by “paragonite”-
rich annulus and, beyond that, more “phengite”-rich rocks. One of the bends
in the north northeast magnetic lineament, described above as a target for
reconnaissance drilling, is located on the interpreted transition from
“phengite”-rich to “paragonite”-rich Aster domains (Figure 8).

Whereas Coolbro Sandstone is well exposed in the central and in the outer
“phengite”-rich domains, the “paragonite”-rich domain is dominated by
Paterson Formation and Tertiary ferruginous sands, with only minor outcrop of
Coolbro Sandstone. The area should be inspected in the field to confirm the
nature of suspected alteration of the Coolbro Sandstone in this area.

6.3. Tarcunyah West Prospect Area

The Tarcunyah West prospect area is located in the eastern part of E45/2827.
The Tarcunyah Dome is formed by outcropping sandstone of the Tarcunyah
Group, overlain by shale. A gravity low between a NNE fracture and the
Tarcunyah dome (Figure 9) is interpreted as a second order depositional basin.
Accumulation of base metal-rich sediments in second and third order
sedimentary basins is a key component of genetic models for sedimentary
exhalative (Mt Isa-style) base metal sulphide deposits.

Recently released DOIR aeromagnetic data show several flexures or over-steps,
similar to that at Nifty, in the NNE fracture crossing E45/2830 (circled, Figure 9).
These flexures may have controlled the development of third order sedimentary
basins during deposition of the Tarcunyah Group. They are seen as potential
sites for Nifty-style structurally controlled copper mineralisation or Mt Isa-style
SEDEX lead-zinc mineralisation. The southern flexure is associated with a broad
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silver-in-lag anomaly. The NNE fracture is associated with Paterson Formation
cover, which may have to be penetrated to test the bedrock targets.

The margins of the dome have been explored for base metals with several
lines of RAB and ground EM completed across the sandstone — shale contact
(Figure 9). Several SIROTEM anomalies were recorded at the margins of this
interpreted sub-basin (Figure 9). Some of the EM anomalies have not been
tested by drilling. Anomalous zinc was reported from RAB holes on the
eastern side of the dome (4 metres at 530 ppm zinc).

CRA QUESTEM data have identified a discrete, late-time, probable bedrock
anomaly in the northern part of E45/2830 (A21 of Glass and Craven, 2008),
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which is coincident with a small offset in the strike of the NNE fracture. Located
near the northern margin of the gravity low, in an area not covered by previous
lag sampling or drilling, this anomaly may reflect the presence of base metal
sulphides.

The main target areas in the Tarcunyah West prospect are the gravity low and
oversteps formed by en echelon segments of the north-northeast fracture
(now occupied by a magnetic dyke). One of these targets is associated with
QUESTEM anomaly A21 (Craven, 2008) (Figure 14). Another is closely
associated with anomalous silver in lag samples (Figure 9). Anomalous
barium and arsenic in lag have been located on the southern margin of the
gravity low. Several additional exploration targets are shown in Figure 9.

6.4. Epicurus Prospect Area

Epicurus is located on northern E45/2827, where a multi-element (barium,
cerium, copper, lead and uranium) lag anomaly occurs over granite of the
Pilbara craton (Figure 10). Anomalous uranium in lag is spread over an area
of 1 X 1 kilometres. The anomaly is located immediately below an
unconformity between the Archaean Gregory Granitic Complex and
Neoproterozoic sedimentary rocks of the Tarcunyah Group.
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The geology of the Epicurus prospect invokes comparison with other
unconformity-related uranium deposits such as Kintyre to the east of Marloo and
the Alligator River field in the Northern Territory (Polito et al., 2003). Galena
(lead sulphide) associated with uranium at Narbalek is attributed to
mobilization of radiogenic lead (lead produced by the radioactive breakdown
of uranium) during post-mineralisation fluid events. Epicurus lies along strike
to the south of several lead sulphide occurrences located within a network of
mainly N-S faults that cut the Archaean basement at Epicurus. These faults
may have been conduits for fluids that deposited uranium at favourable
horizons such as the unconformity.
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The contact between the Pilbara craton and the Neoproterozoic Googhenama
Formation (conglomerate, sandstone, dolomite and chert) is coincident with a
long, linear QUESTEM anomaly, designated A15 and Al16 by Glass and
Craven, 2008) (Figures 11,12,13 & 15). Glass and Craven (2008) interpreted
the anomaly as a probable stratigraphic conductor but the coincidence of this
conductor with the unconformity and anomalous multi-element chemistry in
lag samples demands scrutiny.

The lag anomaly at Epicurus is located within an Aster “phengite”-rich domain
but is less than 2 kilometres from the boundary with a “paragonite”-rich
domain. White micas and chlorite form an alteration halo around the Narbalek
uranium deposit (Polito et al., 2003). Limited drilling by previous explorers in
the Epicurus area (four RC holes with an average depth of 146 metres) has
not intersected significant mineralisation. However, oxidised granite with
specular hematite, moderate chlorite alteration and traces of pyrite were
intersected.

6.5. Cape Warton Prospect Area

Cape Warton is located at the northern end of the Solomon’s Child prospect
area (Figure 5). At Cape Warton, a CRA percussion hole drilled to 136 metres
adjacent to the Marloo Fault returned 1 metre of 237ppm U and 716ppm Zn,
between 117 and 118 metres. This was within a broader intersection of
anomalous uranium (>10 ppm) between 114 and 120 metres. Rock chip
samples from the prospect area contain up to 7.99% lead, 65 ppm molybdenum
and 1.61% barium.

Drill logs indicate that the anomalous intersection is on the contact between
sandstone and shale, and is associated with quartz-dolomite-pyrite. CRA drill
logs indicate widespread hematite in sedimentary rocks of the Tarcunyah Group.
Oxidised fluids in equilibrium with hematite can transport uranium in solution,
which may then be deposited where the fluid comes into contact with a relatively
reduced unit such as shale.

Structurally, the prospect lies on a bend in the Marloo Fault and is also near the
intersection of the Marloo Fault with an interpreted early thrust fault in the footwall
of the Marloo Fault (Figure 7).

There is potential for uranium mineralisation in sedimentary rocks of the
Tarcunyah Group, where deposition of uranium may have been caused by
redox reactions. A similar mechanism of formation to the Kintyre deposit is
envisaged with fluid moving along major structures such as the Marloo Fault
and deposition of uranium at suitable trap sites by reaction with reduced host
rocks such as carbonaceous shale (Mernagh et al., 1998).

The Cape Warton prospect area is broadly coincident with the geochemical
gradient implied by Aster data and lag geochemistry (see section headed
Solomon’s Child Prospect Area).
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Figure 11. Exploration Summary on TMI Airmagnetic |
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Figure 12. Airborne Questem Channel 15 Image with T

argets by SGC

30



Figure 13. Airmagnetic TMI Images (transparent) wit
15 (late time) with Targets after SGC

h Questem Channel
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Figure 14. Questem Target A21 on Airmagnetic Image
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Figure 15. Regional Airmagnetic Image with Questem
Marloo Project

Targets and
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Showing location of Questem anomaly A21 selected by Southern Geoscience

Ltd as depicted on;
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Figure 1 - TMI airmagnetic imagery and location of Questem EM anomaly A21
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Figure 2 Location of Questem Anomaly 21 on Quikbird Satellite image.
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Summary

A QUESTEM airborne EM survey was completed on 10™-19" May 1994 over the Gregory
Range area, which includes Avalon Minerals’ Marloo tenements within the Paterson Province
of north-western Western Australia.  Data from this survey has been re-processed and
interpreted as part of Avalon Minerals’ base metal and copper-gold exploration programme at

Marloo.

A total of 27 anomalies (interpreted from the profile data + channel amplitude images) were
identified from the QUESTEM data, 6 of which lie in Avalon Mineral's Marloo tenements. The
majority of these anomalies appear to be related to conductive surfical (regolith) material and
or conductive stratigraphic units rather than being discrete bedrock conductors. The 27
anomalies included one good quality, discrete, late time, probable bedrock anomaly (A21)
plus a number of lower quality responses which could be geologically significant. A21,
located in the far north east of the project area, 2km to the west of the Southwest Fault,

warrants follow up as a possible mineralisation target.
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1. Introduction

Avalon Minerals Ltd. commissioned the re-processing and interpretation of the 1994
QUESTEM airborne EM survey originally flown for CRA Exploration by World Geoscience
over the Gregory Range area in the Paterson Province of Western Australia. The region
covered by this survey encompasses the majority of Avalon’s Marloo project area and also
extends to the north and east outside this project area. This report summarizes the

processing and evaluation of this dataset.

The Marloo tenement group is located in the Pilbara region, approximately 200 km north east
of Newman (WA) and 320 km southeast of Port Hedland (WA) (Figure 1). The area's
Marloo-Sandy fault system is interpreted as lying along the margin of an ancient continental
fragment (the Archaean Pilbara Craton), a favourable tectonic environment for base metal

mineralisation.

2. Geology and Background

The Marloo project covers 980km?® and incorporates the E45/2830, E45/2831, E45/2832 and
E45/2872 tenements. The basic geology of the project area consists of the Palaeoproterozoic
Rudall Complex metamorphics overlain by the Neo-Mesoproterozoic Tarcunyah Group and
Throssell Range Group metasediments, with Coolbro Sandstone and Broadhurst Formation

present in the northeastern part of E45/2832.

The Broadhurst Formation and similar rock types within the Tarcunyah Group are considered
prospective for Sedex-exhalative style of base metal (Pb-Zn) sulphide mineralisation and
stratabound copper mineralisation. Elsewhere in the Paterson Province, the Broadhurst
Formation hosts several stratiform-stratabound base metal sulphide deposits, generally
hosted in pyritic, carbonaceous shales. Avalon considers that the style of mineralisation
represented is similar to the Mt Isa Pb-Zn style of mineralisation.

Avalon have identified several major faults (e.g. Vines, Marloo and Southwest faults) that may
have controlled basinal development and been loci for large scale mineralization events.
Several shorter, prominent NE to NNE fractures also cross the Marloo tenements. Possible

granitic intrusions have been inferred (from aeromagnetics) at depth in E45/2832.
The main objectives of the QUESTEM processing and interpretation were to identify possible

discrete late time conductors and to provide additional structural and stratigraphic information

to help identify favourable geological settings.

41



Figure One: 1:5000000 Location plan. Gregory Range survey area shown by red polygon.
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3. Survey Details

A QUESTEM airborne transient EM survey was flown for CRA Exploration over the Gregory
Range area in 1994. This open file information was retrieved from archived survey data held
by Fugro Airborne Surveys Pty. Ltd. (job number JP0039). All data was reprocessed in MGA
Zone 51 (GDA94 datum ) coordinates.

Table 1: Summary QUESTEM survey parameters

Contractor: World Geoscience Corporation
Survey Date: 10"-19" May, 1994

Instrument: QUESTEM (75Hz base frequency)
Line Spacing: 500m with 250m infill

Line Direction 902270°

Transmitter height: 120m

Receiver height: 50m

Peak Transmitter loop current: 200A

Number of Channels: 64

Channel Centre Times: 90us — 4.205ms

Magnetometer Split Beam Caesium Scintrex V201

Overall data quality appears to be reasonable for this type of survey. However, the 500m
spacing significantly decreases the likelihood of successfully detecting short strike-length,
discrete conductors. Also, the relatively high frequency restricts the effective depth of
exploration of the survey and could further downgrade the likelihood of a significant, moderate
to good quality conductor being recognized within variably conductive background..

The original survey encompasses areas to the north and west that are not included in Avalon

Mineral's Marloo project tenements. However for the sake of completeness this data and the

anomalies deduced from them have been included in this report.

4. Data Processing

The QUESTEM data has been re-processed and evaluated by S.G.C. using a variety of
software packages, including Profile Analyst. Profiles of the final QUESTEM data have been
created at a scale of 1:100,000 and converted to PDF format (Appendix 1). These profiles
include both logarithmic and linear presentations of the Z data for each flight line. The data is
generally of reasonable quality although slightly noisy in the later channels, particularly in
areas of lower background conductance. Suites of 1:100 000 scale amplitude images have
been generated from selected time channels (Figures 2-5). These provide guides to the
areal distribution of surfical (regolith) conductive material (early time channels) and deeper,

stronger (bedrock + regolith) conductivity (later time channels).
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5. QUESTEM Interpretation _and Discussion

Interpretation of the Gregory Range QUESTEM has concentrated on the identification of
discrete, high quality bedrock conductors via routine examination of the profiles and channel
amplitude images. Ideally, conductors of this type should be reasonably narrow, have short
strike length and distinct, relatively strong signal in the latest channels, especially considering

the shallow penetration depth of the QUESTEM instrument.

The majority of anomalous features seen in both the profiles and the channel amplitude
images appear related to surfical-regolith conductive zones or possibly shallow stratigraphic
conductive units. They clearly follow the mapped lithological patterns of the area (Figure 6).
The mid time channel amplitude images (Figure 2) best show this relationship. For the sake
of completeness axes for these conductive units have been drawn on the interpretation plans
(Figures 6 and 7). They probably have some value for mapping purposes, but are not
considered significant as direct, potential base metal targets in their own right. Therefore,
they have not been discussed in detail in this report.

There are two areas where the extreme conductivity of the surficial material makes it
impossible to discern any possible late time, discrete conductors. These have been labelled

as polygonal highly conductive zones on the interpretation plans.

Overall, 27 conductors that may be prospective for sulphide mineralization have been
interpreted from the QUESTEM data. These have been grouped into Strong, Moderate and
Weak categories, indicating their probability of coinciding with a discrete bedrock conductor.
These are shown on the interpretation plans. Only those located in Avalon Mineral’'s Marloo
tenements will be discussed here, but all anomalies are detailed in the tabulated anomaly

summary (Table 2).

Only one high quality, late time discrete anomaly (A21) has been interpreted from the data
from within the Marloo project area. A21 is considered the most prospective of the
conductors that have been identified and is likely to be a good quality bedrock conductor. Itis
located in the far north east of the project area, ~2km west of the Southwest Fault. The
anomaly shape and wavelength suggest that the source is reasonably broad, strikes ~N-S
(compared to the NW-SE striking Southwest Fault) and is approximately 1.5km long.
however inverse modelling would be required to approximate more definitive body
characteristics. No modelling has been attempted. This anomaly has no associated
magnetic signal. Possible sources include a moderately to strongly sulphidic (pyrite + base

metals) zone within the stratigraphy or a more conductive * shallower section of the sulphidic-
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graphitic pelitic units that appear to be common in the sequence. Field checking and ground
follow up is recommended.

Most of the other anomalies have weaker signals, with channel amplitudes that are correlated
from early to late times. Al6, in the far north west of the project area, also has a moderate to
high late time amplitude. Its long strike length and likely continuation from A15 suggest that
Al16 may be stratigraphic. This lowers its prospectivity somewhat, but it could be part of a
large, stratiform sulphide system and thus warrants checking. Otherwise, all the anomalies
shown on Figures 9 and 10 and in Table 2, with the exception of A68, are interpreted as
shallow to moderate depth stratigraphic conductive units. These could be compatible with
either regolith sources (thicker, conductive cover and or deeper oxidation of specific
lithologies) or with shallow to moderate depth, reasonably conductive bedrock lithologies (e.g.

sulphidic + graphitic pelitic sediments) within the prospective stratigraphy.
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Table 2:
Gregory Range/Marloo QUESTEM
Anomaly Summary

Note: All coordinates are MGA Zone 51, GDA94 Datum.

Anomaly Line East East Classification Comments

Al L10010 | 327820 | 7598297 | Strong High amplitude, good quality, discrete late time conductor. 1.25km strike length, 400m width
L20010 | 327779 | 7598029 | Strong in the x direction. Strong signal in all late channels, weaker signal in early channels. Possible
L10020 | 328172 | 7597776 | Strong bedrock conductor.
L20020 | 327989 | 7597529 | Moderate
L10030 | 327873 | 7597301 | Moderate

A2 L10010 | 340998 | 7598337 | Moderate Moderate amplitude return in all channels. 2.2km N-S strike length (possibly extends north of
L10020 | 341156 | 7597784 | Moderate survey extents), 800m width. Consistent signal from early to late times suggests a
L10030 | 341321 | 7597310 | Moderate stratigraphic origin.
L10040 | 340887 | 7596767 | Moderate
L10050 | 341055 | 7596290 | Moderate

A3 L10010 | 342776 | 7598305 | Moderate Moderate amplitude return in all channels. 2.3km N-S strike length (possibly extends north of
L10020 | 343011 | 7597795 | Moderate survey extents), 600m width. Consistent signal from early to late times suggests a
L10030 | 342674 | 7597293 | Moderate stratigraphic origin.
L10040 | 342464 | 7596781 | Moderate
L10050 | 342176 | 7596286 | Moderate

A4 L10030 | 327139 | 7598292 | Moderate High amplitude late time conductor. 1km wide. However long (4km) strike length and
L20030 | 327336 | 7597037 | Strong presence in early channels suggest likely stratigraphic or thick surficial conductor.
L10040 | 327720 | 7596794 | Strong
L20040 | 328124 | 7596552 | Strong
L10050 | 328041 | 7596285 | Moderate
L20050 | 328078 | 7596049 | Moderate
L10060 | 328154 | 7595805 | Strong
L20060 | 328350 | 7595487 | Strong
L10070 | 328284 | 7595291 | Strong
L20070 | 328541 | 7595036 | Strong
L10080 | 328600 | 7594774 | Strong
L20080 | 328682 | 7594502 | Moderate
L10090 | 328567 | 7594282 | Moderate
L20090 | 328454 | 7594048 | Moderate




A5 L10060 | 340481 | 7595784 | Moderate Moderate symmetrical signal in later channels, but latest 4 channels are noisy. Short strike
length (<500m long), narrow (~200m). Possible discrete bedrock conductor.

A6 L10080 | 326011 | 7594793 | Moderate Moderate amplitude anomaly seen in all channels. 1km strike length, 400m wide. Double
L20080 | 325808 | 7594507 | Moderate peaked in mid time channels suggesting possible near vertical conductor.
L10090 | 325630 | 7594275 | Moderate
L20090 | 325696 | 7594032 | Moderate

A7 L10080 | 342298 | 7594749 | Moderate Moderate amplitude anomaly with signal to Ch12. <500m long, 300m wide

A8 L10100 | 329062 | 7593772 | Moderate High mid time amplitude through to Ch12. ~2km N-S strike length, 800m wide. Possibly
L20100 | 329084 | 7593517 | Moderate related to A4

A9 L10100 | 333578 | 7593783 | Weak Early to late time, discrete, N-S anomaly. Strong late time signal on L20100. ~750m long,
L20100 | 333590 | 7593535 | Strong 500m wide. Possible late time conductor.

A10 L20170 | 325221 | 7590039 | Moderate High quality, early to late time high amplitude anomaly, signal through to Ch15. 0.5-1km

strike length, 400m wide.

All L10280 | 338892 | 7584837 | Strong Early to late time high amplitude anomaly. 1.2km NNE-SSW strike length, 400m wide.
L10290 | 338453 | 7584294 | Moderate Coherence between channels suggests a high conductance, shallow or surfical conductor.
L10300 | 338383 | 7583781 | Moderate

Al12 L10420 | 361548 | 7577796 | Weak Very low amplitude, possible late time anomaly in an area of broad high conductance. Only
L10430 | 361662 | 7577296 | Weak seen in Ch 9-18. Could be noise related.

A13 L10590 | 333682 | 7569291 | Moderate High amplitude early to late time anomaly with a stronger return in the later channels. 3.5km
L10600 | 333580 | 7568801 | Moderate N-S strike length, 800m width. Long strike length and continuation to early channels
L10610 | 333813 | 7568250 | Moderate suggests a possible stratigraphic conductor.
L10620 | 333636 | 7567790 | Moderate
L10630 | 333809 | 7567312 | Strong
L10640 | 333535 | 7566799 | Moderate
L10650 | 333170 | 7566311 | Moderate
L10660 | 333300 | 7565781 | Weak

Al4 L10590 | 335512 | 7569287 | Moderate Moderate amplitude anomaly seen in all channels. Short strike length, but coherency

between channels and continuation in the earliest channels suggests possible stratigraphic
origin.

a7



Al15 L10710 | 334012 | 7563290 | Moderate | Moderate to high amplitude anomaly seen in all channels. 3km NNW-SSE strike length, 500m
L10720 | 334078 | 7562770 Weak width. Long strike length and continuation to early channels suggests a possible stratigraphic
10730 | 334481 | 7562293 | Moderate | conductor.
L10740 | 334367 | 7561783 | Strong
L10750 | 335008 | 7561296 | Strong
L10760 | 335039 | 7560788 | Strong

Al16 L10780 | 335318 | 7559812 | Moderate | Moderate amplitude anomaly seen in all channels. 2km N-S strike length, 500m width. Long strike
L10790 | 335443 | 7559297 Weak length, coherence between channels on most lines and continuation to early channels suggests a
L10800 | 335248 | 7558801 | Moderate | POssible stratigraphic conductor. Likely related to A15
L10810 | 335365 | 7558286 | Moderate
L10820 | 335378 | 7557784 | Moderate

Al7 L10850 | 328256 | 7556300 | Moderate | Moderate amplitude anomaly seen in Ch 1-16. 500m wide (anomalously long flightline, therefore
impossible to gauge strike length). Possible discrete late time conductor, but surrounding data
necessary for further assessment.

Al18 L10850 | 330896 | 7556304 | Moderate | Moderate amplitude, broad anomaly seen in all channels. ~1km wide (anomalously long flightline,
therefore impossible to gauge strike length). Coherent amplitude in all channels. Likely stratigraphic
conductive zone

Al19 L10880 | 333019 | 7554800 Weak Low amplitude late time anomaly seen in Ch 7-18. On edge of survey therefore strike length
unknown, ~1km width.

A20 L10890 | 337493 | 7554298 | Moderate | Moderate amplitude discrete conductor seen in all channels. <500m strike length, ~500m width. But
channel coherency and continuation to early channels suggests a possible stratigraphic origin.
Requires follow-up for confirmation.

A21 L10910 | 356643 | 7553326 | Moderate | High amplitude, discrete, late time conductor. Signal confined to later channels, particularly on

L10920 | 356544 | 7552802 | Strong | L10920. 1.5km N-S strike length, ~1km width. Likely bedrock conductor.
L10930 | 356810 | 7552307 | Strong
L10940 | 356672 | 7551817 | Moderate

A22 L11090 | 354858 | 7544272 Weak Very weak, low amplitude, late time anomaly. Clearer in the channel amplitude images than in the
profiles. Seen in Ch 9-18. <500m strike length. ~400m wide. Possibly noise.

A23 L11110 | 339649 | 7453280 Weak Low amplitude, mid-late time anomaly. Seen in Ch 7-18, stronger signal in later channels. <500m

strike length, 500m wide.
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A24 L11221 | 362392 | 7537782 Weak Very broad, low amplitude late time anomaly. 5km NNW-SSE strike length, 1-3km width. Seen in
L11230 | 362217 | 7537308 | Moderate | Ch 5-18. Likely moderately deep, shallow dipping or sub-horizontal conductive zone, possibly
L11240 | 362010 | 7539788 Weak stratigraphic due to coherence between channels.
L11250 | 362350 | 7536292 Weak
L11260 | 362672 | 7535808 Weak
L11270 | 363132 | 7535273 Weak
L11280 | 363768 | 7534792 Weak
L11290 | 363839 | 7534291 Weak
L11301 | 363447 | 7533792 Weak
A25 L11221 | 367612 | 7537811 | Moderate | Good quality, moderate amplitude late time anomaly. Seen in Ch 5-18 with stronger signal in later
channels. On edge of survey therefore strike length unknown. Width 400m. Possible discrete
bedrock conductor but surrounding data is required for confirmation.
A26 L11260 | 365241 | 7535787 Weak Narrow mid time, low amplitude conductor. Ch 2-17. <500m strike length, 300m width. Possibly
stratigraphic surficial conductor due to signal coherency and continuation in early times.
A27 L11360 | 361299 | 7530796 Weak Narrow low amplitude mid-late time anomaly with no signal in early times. Seen in Ch 7-17. <500m

strike length, 250m wide. Possible small discrete bedrock conductor, but most likely stratigraphy
related.
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6. Conclusions and Recommendations

The 1994 Gregory Range QUESTEM survey has efficiently mapped the main conductive units
within the survey area. These appear to be predominantly surfical (regolith) units, with some

possible shallow to moderate depth, stratigraphic (bedrock) conductors.

One high quality, discrete, possible bedrock conductor (A21) has been identified in Avalon
Mineral's Marloo tenement area.. Indications are that it is shallow dipping and limited in size.
This is consistent with the response expected from a discrete zone of moderate to strongly
developed sulphide mineralisation. Ground checking and ground EM surveys are recommended

to confirm the location of the anomaly and to provide better control on the conductor’'s geometry.

Background conductivities in the Marloo area are quite variable, with some zones of thick and/or
highly conductive cover. In this environment, it will be difficult to recognize high priority short
strike extent, good quality massive sulphide style bedrock conductors of the type sort by Avalon.
Compared to the state of the art, higher powered airborne EM systems, the Questem system
used for the Marloo survey is low powered and has limited EM channel time range. This further
limits the likely effectiveness of the Questem survey as a discrete bedrock conductor identification
tool, particularly when combined with the fairly low survey resolution (500m flight line spacing).
Modern systems such as VTEM and Megatem should be more effective, but would still encounter

some problems with the background conductivities.
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Appendix 2

Tenement List Marloo project

TENEMENT | TENEMENT HOLDER DATE OF | DATE OF | CURRENT RENT ANNUAL
NAME EXPIRY
NUMBER GRANT AREA COMMITMENT
INTEREST HELD SECURITY 6))
TERM NT IMP
Xmin Ltd -
Marloo E45/2830 100% 4/07/2008 | 3/07/2013 70 6454.00 70000
Xmin Ltd -
Marloo E45/2831 100% 4/07/2008 | 3/07/2013 70 6454.00 70000
Xmin Ltd -
Marloo E45/2832 100% 4/07/2008 | 3/07/2013 68 6269.60 68000
Xmin Ltd -
Marloo E45/2872 100% 8/07/2008 | 7/07/2013 101 9312.20 101000
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Appendix 3

Expenditure Statement July 2007 through Feb 2009

Freight/Courier

Field Consumables
Maps/publications
Printing/Copying/Postage
Travel

Geological

Geophysical

Native Title /Heritage
Sample analysis

Legal Expenses

Rates

Tenement Management

E45/2830
21

43.73
157.5
19.99
3216.39
8737.1
14971.32
195.43
220.63
250
2818.05
205.71
30856.85

E45/2831
21

43.72
157.5
19.99
3216.42
8737.13
14971.32
195.42
220.64
250
2737.56
205.7
30776.4

E45/2832
21

43.72
157.5
19.98
3216.37
8737.09
14971.34
195.43
220.63
250
4021.24
385.73
32240.03

E45/2872
21

43.72
157.5
19.98
3216.37
8737.09
14971.34
195.43
220.63
250
4021.24
385.73
32240.03

Total
84
174.89
630
79.94
12865.55
34948.41
59885.32
781.71
882.53
1000
13598.09
1182.87
126113.3

52



Appendix 4

Genetic model for formation of Telfer gold deposit

(after Rowins et al 1998)
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Appendix 5 Geological and exploration model for Nif
al., and Mt Isa Mines Report, DOIR A43991)

ty Copper Deposit (after Anderson et
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Appendix 6 Aeromagnetic Image Nifty area.

The significance of NNE trending cross-structures i
Targets analogous to this can be observed within Av
along strike to the south (see Figures 2, 3, 5 and

9)

s emphasised at Nifty.
alon’s Marloo ground
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Appendix 7 Showing Encounter Resources Ltd Yeneena project

Encounter’s targets for uranium and sedimentary copper exploration. Their
project is situated adjacent to and on the eastern boundary of Avalon’s Marloo
project. (Taken from their website Feb 2009)

They highlight the importance of targeting perturbations on NE trending
structures for base metals and uranium (eg BM1 and BM2) and the confluence of
major faults (BM3).

This model is analogous to Avalons EM target A21, Tarcunyah West and
Solomons Child (Figure 5, 8 and 9). Airborne EM and magnetics are powerful
mapping tools for defining structure and conductors in the bedrock. (See
Appendix 8 and 9 below).
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Appendix 8 Encounter Resources Ltd Yeneena project

EM & Mag targeting.
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Appendix 9 Encounter Resources Ltd Yeneena project
for sediment-hosted copper and uranium. This metho
Questem data. (see Appendix 7). At BM2 Encounter a
termination of the highly conductive sedimentary ho
500ppm Cu in regional RAB traverses.

(from their website Feb 2009) - EM & Mag targeting
dology can be applied at Avalon’s Marloo project us
re targeting; intersections of major faults, struct ural
rizon against the Green Fault, anomalous copper up

at BM2
ing

fo
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