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SUMMARY / ABSTRACT
The project area is centred upon the township of Gulnare,
approximately 160 km north of Adelaide.

The project covers a 36 km-long and 15 km-wide section of a regional-
scale, N-S—striking and N—plunging syncline in the southern Adelaide
Fold-Thrust Belt. The project area comprises a tightly folded
assemblage of mainly siliciclastic and minor carbonate rocks of the
Neoproterozoic Warrina Supergroup and unconformably overlying
Neoproterozoic Heysen Supergroup. In the western part of the project
area the Neoproterozoic sequences are largely obscured by Tertiary
siliciclastic rocks and Quaternary alluvium.

The 2008 work programme comprised of comprehensive desktop

studies and reconnaissance exploration activities, including in-situ
measurements using a hand-held RS-125 Super-Spec spectrometer.
Measured uranium concentrations of target lithologies were very low
(0.0 to 2.8 ppm U). Desktop studies, including assessment of newly
available public domain radiometric data also yielded discouraging
results.

Given the poor results of the desktop and field-based activities,
Regalpoint will not seek a renewal of EL 4036.
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SUMMARY OF OPERATIONS

Desktop Study |

1. Compilation of geological data
a. All readily available digital geoscientific data were compiled and integrated in a GIS.
The main data sources were PIRSA, Geoscience Australia and FrOGTech.
b. Brief description of the geology of Gulnare (EL 4036):

(0}

(0}

The project area is approximately 467 km? and centred upon Gulnare, a small
town 160 km north of Adelaide.

The Gulnare project covers a 36 km-long and 15 km-wide section of a
regional-scale, N-S—striking and N—plunging syncline in the southern Adelaide
Fold-Thrust Belt (e.g., Paul et al., 1999). The project area comprises a tightly
folded assemblage of mainly siliciclastic and minor carbonate rocks of the
Neoproterozoic Warrina Supergroup and unconformably overlying
Neoproterozoic Heysen Supergroup. In the western part of the project area
the Neoproterozoic sequences are largely obscured by Tertiary siliciclastic
rocks and Quaternary alluvium.

Minor (i.e., up to 3 km-long) NNE-SSW- and E-W- to WNW-ESE-striking
faults are mapped in the northwestern portion of the Gulnare project area.
No major faults transect the project area, although regional-scale (i.e., 250 to
350 km-long), N-S- to NW—SE-striking Neoproterozoic faults are present 1 km
east and 8 km west of EL 4036.

As illustrated in Figures 1 and 2, the project area is located at the western
margin of a Palaeoproterozoic basement high and at the boundary between
two basement terranes: the Palaeoproterozoic Willyama (mainly
metamorphic rocks) and Mesoproterozoic St Vincents (mainly igneous rocks)
terranes. The strike of this boundary is NNW-SSE and approximately parallel
to the strike of the major, regional-scale faults immediately west of the
project area. It is likely that these faults are connected to / controlled by the
underlying terrane boundary and, therefore, that they are long-lived, deep-
seated structures that were active and permeable during deformation of the
Adelaide Geosyncline.

c. A literature review helped to put the geology of the Gulnare project in the broader
regional and tectonic context:

o

According to Cowley (2007), “the Adelaide Geosyncline was a major
sedimentary basin filled with a thick sequence of Neoproterozoic (ca. 850 to
545 Ma) to Cambrian (545 to 515 Ma) rocks over deeply subsided
Palaeoproterozoic to Mesoproterozoic basement. During the Neoproterozoic
in the Adelaide Geosyncline, deposition commenced with the sediments of
the Warrina Supergroup (Callanna and Burra groups), deposited largely in rift
basins and including some mafic volcanic rocks and evaporitic sediments in
the lower part. These were followed by sandstone and carbonate rocks,
deposited by rivers and along coastal regions, and siltstone, resulting from
invasion by the sea. After a pause, sedimentation resumed with the Heysen
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Supergroup (Umberatana and Wilpena groups), which commenced with
sediments deposited during a world-wide glacial episode. After the glaciers
melted, the sea again invaded the basin and deposited siltstone and
carbonate rocks in shallow to deep water before a second glacial period
ensued. The uppermost part of the Heysen Supergroup comprises two cycles
of marine sediments which become coarser upward from mudstone to
sandstone.”

0 During the Cambro-Ordovician Delamerian Orogeny, sedimentary rocks of
the Adelaide Geosyncline were compressively deformed and folded into
large-scale westverging folds and intruded by syn- to postkinematic granites,
which occur only in the eastern part of the belt. The overall ENE- and locally
WNW-trending fold axes suggest approximately north—south shortening (e.g.,
Mills, 1973; Milnes et al.,, 1977; Foden et al.,, 1990; Mancktelow, 1990;
Flottmann et al., 1994). The southern Adelaide Fold-Thrust Belt consists of an
imbricate fan of large-scale west-vergent and largely NE-SW-trending folds
and E- to SE-dipping basement-involved thrusts which are interpreted as
inverted growth faults (e.g., Marshak and Fléttmann 1996; Fl6ttmann and
James 1997).

2. Formulation of the exploration model

a.

The Gulnare project is conceptual in nature. There are no known uranium
occurrences at or near Gulnare. The nearest ones are basement hosted and 130 km
south (e.g., Norton, Hermitage and Inglewood) and 180 km northeast (e.g., Crockers
Well and Radium Hill) of the project area. Hence, the Gulnare project is of
greenfields status with respect to uranium exploration.

The Gulnare project is an outcome of a GIS-based prospectivity study of Australian
uranium mineralising systems undertaken at the Centre for Exploration Targeting
(University of Western Australia and Curtin University of Technology) and funded by
Regalpoint. Modelling results strongly imply that unconformities are an important, if
not essential, ingredient of most sediment-hosted uranium systems. Geostatistical
analyses of the spatial relationship between sediment-hosted uranium deposits and
unconformities indicate a strong positive spatial association of these deposits with
unconformities that is maximized within a certain distance from the unconformity.
The study further suggested that sediment-hosted uranium deposits can form at
significant distances from uranium sources, especially in the presence of permeable
strata or structures.

According to the GIS-based prospectivity model, the Gulnare area is prospective for
structurally-controlled, sediment-hosted uranium deposits (Fig. 3). Regalpoint was
attracted to the area and lodged an application because of the occurrence of
graphitic, carbonaceous and pyrite-bearing sequences (Saddleworth Formation,
shale members of the Undalya Quartzite, Kadlunga Slate and Tapley Hill Formation)
close to regional-scale faults, and near / at a Neoproterozoic unconformity along the
eastern limb of the syncline (Fig. 4). Given these parameters, the Gulnare project
area incorporates two key ingredients that are crucial in the formation of sediment-
hosted uranium deposits:



(0}

suitable pathways (faults, fold, unconformity and permeable strata) for
transportation of uranium-bearing fluids at a time of regional deformation,
and

likely “traps” for uranium deposition (reduced rock packages).

d. Potential sources of uranium are less obvious. However, felsic igneous and
metamorphic rocks of the pre-Neoproterozoic basement and relatively uranium-
enriched siliciclastic rocks of the Neoproterozoic Wilpena Group (Fig. 5),
approximately 60 km north of Gulnare, are possible uranium sources. Uranium could
have been liberated from such sources and transported to the project area by
oxidised hydrothermal fluids that may have been available during the Cambro-
Ordovician Delamerian Orogeny.

3. Investigation of past and present exploration activities
a. An investigation of open file data of past exploration activities indicates that the
Gulnare project area has received little attention by previous explorers and none in
terms of uranium exploration.

(0]

In the early 1980s Dampier Mining Co Ltd (precursor to BHP Minerals Ltd)
explored a large portion of EL 4036 for potential alluvial diamond deposits in
Tertiary gravels and kimberlite rocks that may contain diamonds. The main
exploration techniques applied by Dampier at its Snowtown (EL 0598) project
were gravel sampling and airborne magnetic surveying at 250 m spacing. This
early stage work was followed up by a programme of shallow drilling to
delineate the extent of Tertiary gravel beds and ground magnetic surveys
over circular magnetic anomalies over potential kimberlite bodies. However,
no kimberlites were intersected and base metal analysis results were low,
and the licence was relinquished.

Newmont Australia Ltd explored parts of EL 4036 in the early 1990s.
Newmont’s Spalding project (EL 1667) covered part of the western portion of
Regalpoint’s Gulnare project although Newmont’s work was mainly focussed
on the “Spalding Inlier” to the east of Gulnare. The “Spalding Inlier” was
considered by Newmont to have a favourable structural and stratigraphic
setting for the possible development of sediment-hosted gold mineralisation.
However, results of Newmont’s work were disappointing. With only low
order gold anomalism having been detected the potential of the area to host
a significant gold resource was considered unlikely. However, Newmont
suggested that anomalous stream sediment results would warrant further
work.

Intex Pty Ltd explored parts of EL 4036 in the mid 1990s for diamonds and
stratiform cobalt deposits. Their Laura project (EL 1857) covered the
northwestern part of EL 4036, which was subsequently relinquished due to its
low perceived potential to host significant diamond or cobalt deposits.

In the period 2001 to 2005 Magnesium Developments Ltd explored the
nortwestern portion of EL 4036, which formed part of their Nelshaby (EL
2828) project. The targets were magnesite beds within the Neoproterozoic
Skillogalee Dolomite. A package of 8 high-grade magnesite beds was mapped
over a strike length of 6 km at the Collaby Hill prospect, approximately 10 km
north-northwest of Crystal Brook.



Figure 3. Uranium prospectivity model (pixel resolution = 4 km?) for sediment-hosted uranium
deposits (red = favourable, blue = unfavourable). This model is part of a continent-wide prospectivity
analysis undertaken by the Centre for Exploration Targeting (University of Western Australia) (note:
geographic coordinates were removed to protect IP).
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b.

Present exploration programmes in the vicinity of the Gulnare project area are
mainly targeting diamond (Flinders Diamonds Ltd), magnesium (Magnesium
Minerals Pty Ltd) and copper deposits (e.g., Phoenix Copper Ltd). Gulnare appears to
be one of few uranium-focused projects in the southern Adelaide Fold-Thrust Belt.

Initial Site Visit / Reconnaissance

An initial site visit to Gulnare was planned and executed in late June 2008.

a.

b.

Affected landholders were notified 2 weeks prior to commencement of field work.
Only 1 landholder refused access to her property (Plan: D 2229, Parcel: B 14, Title: CT
5586562). Unfortunately, this 8 km? property covers good outcrop of the target
lithologies and unconformity.

The main aims of the initial site visit were to (i) look at rock outcrops, (ii) take
measurements of the uranium content of the target lithologies, and (iii) gather
samples for chemical analysis. A secondary aim was to evaluate the area in terms of
access and assess potential sites for future soil and stream sediment sampling.

c. Results
0 22 measurements were made at EL 4036 of the uranium content of the
Kadlunga Slate near Mount Misery and Saddleworth Formation, Mintaro
Shale, Appila Tillite, Wilyerpa Formation and Tapley Hill Formation between
the “Flairville” and “Yandowie” homesteads, using a RS-125 Super Spec by
Radiation Solutions Inc. The measurements are listed in Table 1. No
significant uranium values were recorded in the reduced, pyrite-bearing,
graphitic or carbonaceous target sequences within the Saddleworth
Formation, Kadlunga Slate and Tapely Hill Formation. The best values were
2.7 and 2.8 ppm U from pyrite-bearing black shales of the Tapely Hill
Formation near “Flairville” homestead. Granite and gneiss boulders in tillite
near “Flairville” homestead gave values in the range of 0.0 to 2.3 ppm U.
Tabe 1. Results of spectrometer readings at EL 4036
Latitude Longitude Rock Type Total [ppm]  Total [cpm] ¥ [ppm] K [cpm] U [ppm] U [epm] Th [ppm] Th [cpm] Dase Dose units
3321024 1387307 shale [black, pyrite-bearing) 2162 18341 21 1595 28 3135 134 274 787 nGy/h
33" 21.024' 138" 30.734° shale (black, pyrite-bearing) 1852 15710 15 1284 7 4.7 73 155 576 nay/h
3 024 138% 30,734 chale (black, pyrite-bearing) 1841 16366 21 1471 03 ni 124 EIR ) 857 nlay/h
33" 21.044' 138° 30.538' shale (black) 2253 19115 23 1631 21 73 11.0 28 713 nGy/h
EE i N T 138" 30953 eONginmerate 1230 10833 09 (e EY on 143 ms mnr an1 nGyh
33 21 062" 138* 10 975" shales (black) 2304 19546 22 1590 17 e 127 LA 77 niGy/h
= s BT 138° 30.994' tllite {(granite boulder) 2220 18833 23 1636 21 293 123 5.3 747 nGy/h
EE A B 138" 12 RN 1897 13548 1.7 1148 14 184 15 155 492 ny/h
Ex .21 501 138° ]2.-1;15' 1184 1:001.3 1 B43 08 i.:9 84 170 414 nc“:'n
3z 22.087 1387 12 261" shalr [black) I8RO 24261 i9 521 04 Mg 17.2 352 Qa2 nty/h
FR2ET ER1ET shale (gray) with calcite veine: 1713 14537 19 1283 00 189 126 25.3 585 nGyfh
33" 3A38' 13830671 shale {gray, pyvite-bearing) with calcite veins 1772 1,503.8 Ly 1178 16 5.7 1r0 M3 634 ntay/h
2Ny 138" 11 673 sandstone [pink) at redox boundary 1378 116867 25 1443 (1 11) 60 32 72 4ang nty/h
32053 13871628 shale [gray, oxidised pyrite) 2663 22595 34 264 11 314 165 e 943 nGy/h
33" 22082 138° 31467 sandstone (red) with quariz veins 9.1 @710 Lz 734 o0 235 33 iz 250 nGy/h
33721955 133731163 tilite (matrix) 002 16989 11 152.2 139 BT 105 ny 670 niEyh
33 21.95% 138%31.263 tlive {granive boulder) 1988 16885 14 1160 23 3 125 253 48 nGy/h
33" 21.95% 138° 31.263' tilite (greiss boulder} 1511 12822 13 .2 o0 128 12.0 238 456 niay/h
S taminaced) e 1o w o om o1 e o se e oy
33" 29.831' 1387 215.6W' siliszone (gray) 66.1 3612 06 47.5 10 10.1 5 1.2 231 niay/h
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0 Seven rock samples were collected that are representative of the
outcropping rock packages. Given the very low uranium content of these
samples they were not sent to a laboratory for further testing.

d. Interpretation of results

0 The low to very low uranium content of rocks measured in the Flairville-
Yandowie and Mount Misery areas is disappointing and suggest that this
particular area within EL 4036 is unlikely to host a significant uranium
resource.

0 |If the low to very low uranium contents of granite and gneiss boulders in
tillite near “Flairville” homestead were representative of the geochemical
make-up of the rocks of the underlying St Vincents and Willyama basement
terranes, the basement could not have been a source of uranium. However,
the source of these boulders is not constrained. They could have been
transported by glaciers and / or melt waters from areas up to 100s of
kilometres away. Moreover, 3 samples are clearly insufficient to support the
hypothesis of a uranium-poor basement, in particular when considering that
metamorphic rocks of the Barossa Complex (Mount Lofty Ranges Inlier),
windows of Palaeoproterozoic basement that are exposed 130 km south-
southwest and 200 km south of Gulnare, contain uranium occurrences.

Desktop Study Il

1. Interpretation of new radiometric data

a.

b.

C.

PIRSA recently made available for download from SARIG a new ternary
radiometric image covering approximately 80% of the total area of South
Australia, including EL 4036.

The resolution in the part of the new ternary radiometric image that covers EL
4036 is coarse (Fig. 6A). However, it is obvious from this image that the rock
packages that are exposed within EL 4036 are uranium-poor compared to those
in areas with known uranium occurrences and deposits (e.g., Croakers Well,
Beverley and Radium Hill). Moreover, the data clearly illustrate that EL 4036 does
not contain any significant uranium anomalies.

Two domains within EL 4036 are characterised by relatively higher uranium
values (Fig. 6B). These domains were previously identified as areas of interest
(Fig. 4) and tested by measuring the uranium content of exposed rocks with a RS-
125 Super Spec (Table 1).

2. Implications

a.

The spectrometer measurements (Table 1) and regional airborne radiometric
data (Fig. 6) strongly suggest that the rocks that are exposed within EL 4036
contain low to very low uranium concentrations.

Given the good exposure of potential uranium traps (i.e., reduced strata) at,
above and below the targeted unconformity, the main implication of the
consistently poor uranium content of the local rocks is that EL 4036 is unlikely to
host a significant uranium mineralising system.

Given a. and b., any additional exploration spending on EL 4036 could be a waste
of precious funds.
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RECOMMENDATION

Given the disappoint results and serious implications of the work undertaken to date it is
unlikely that the area contains significant uranium mineralisation. Hence, Regalpoint will not

apply for a renewal of EL 4036.
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