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ABSTRACT

The Samphire project on the north eastern Eyre Peninsula contains proven uranium
resources. These are in paleochannel-like deposits hosted within saprolite that has a
granite origin. This granite forms the bedrock of the area and is of a batholith scale
termed the Samphire batholith. Alteration takes the form of hematite, quartz and
fluorite, forming vein assemblages that display cross cutting relationships.
Characterization of this alteration by scanning electron microscope and geochemical
analysis suggests this alteration strongly resembles iron oxide-copper-gold alteration
that is seen through out the Gawler Craton. U-Pb dating of zircon, thorite and hematite
is used to provide reconnaissance geochronology for age of the host granite and also
stages of alteration. The summation of results from these techniques, creates a genetic
model with the suggestion of the origin of the uranium in the overlying cover from the
bedrock granite.
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Figure 1 a) Location map EL4979 within South Australia and relative lithologies. Inset
map provides extend of crystalline basement of the Gawler Craton. b) Bouguer anomaly
removed gravity map of prospect area with drillhole data. Data compiled in ESRI’s
ARCagis using data sets from SARIG with drillhole location and gravity map provided
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Figure 2 Schematic diagram showing drillcore lithologies and alteration with depth (m)
and sample locations. Above 105 m is undifferentiated saprolite and cover sequence.. 12
Figure 3 Photos of drill core samples showing textural and compositional variations
within Samphire granite. a) 37 cm section from MRM751 with porphyritic texture. b)
Fluorite ‘flooding’ texture towards right hand side with distinct purple colour compared
to the left hand section. c¢) Quartz rich vein containing wall rock clasts with chlorite
alteration. Gap between sections is a cavity that is 5 cm in size. Below cavity is a 8-10
cm section of porphyritic texture. d) A hydrothermal ‘boiling’ texture with very
dominant hematite alteration and prominent vugs intersected for 20 cm. ) 4 cm thick
fluorite vein with earth hematite overprint. f) hematite vein-let swam imparting breccia-
like texture. Scale for e, d and IS 1N CM.....uvvieiiiiiiiiiiiiii e 15
Figure 4 BSE images (a-i) showing hematite textures. Reflected light images (j-I) allow
distinction hematite from magnetite. a) Fine-grained aggregates of acicular hematite in
quartz groundmass displaying no preferred orientation with quartz grains and clay
infilling fracture space. b) Coarse, acicular hematite in a vein with fine hematite in
between. ¢) Small quartz-bearing vein with coarse acicular hematite displaying
fractures. Finer-grained hematite is also growing within the vein and in veinlets in K-
feldspar. d) Fine-grained aggregates of hematite with a fibrous texture in K-feldspar
showing a similar fibrous texture surrounded by homogenous quartz. e) Skeletal
hematite with quartz in a clay-rich sample displaying voids. f) Hematite as rims on K-
feldspar-albite intergrowths. g) Isolated hematite grain with a very slightly vuggy
texture in a quartz vein crosscutting K-feldspar with fluorite on rim. h) Porous, blebby,
clustered hematite with K-feldspar-quartz inclusions. The bright patch is pyrochlore. i)
Hematite grains clustered with zircons and thorite in fluorite and albite. Calcite fills the
space between these grains and as veins in the lower fluorite. j) Porous, blebby hematite
showing magnetite cores with fine-grained, interstitial hematite. Metamict zircon is
present at the bottom of the image. k) Coarse acicular, homogeneous hematite. I) Rutile-
IIMENItE SYMPIECHITE. ...oeeeeeiiee e 20
Figure 5 a) Euhedral pyrite within a vug on fluorite-quartz vein margin. Heavily
metamict and fracture zircon is present; co--existing K-feldspar has a dusty appearance.
Small aggregates of fine, REE-Th-(U)-enriched minerals can be seen growing in the
vug. b) Quartz-fluorite vein with coarse and fine pyrite growing close to phase
boundaries. K-feldspar has dusty appearance and fluorite veins. ¢) Pyrite forming rims
on thorite grains in a quartz-fluorite vein containing fine-grained hematite. d) Coarse,
fractured pyrite containing inclusions of fluorite. e) Fine-grained pyrite clusters in a
void within K-feldspar-albite. K-feldspar has dusty appearance at the bottom of the
image but the grains within the void are lath- shaped and not dusty. f) Coarse-grained
pyrites in a quartz vein. Top pyrite grain is anhedral and has is surrounded by void
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space into which fine, acicular REE-Th-U-minerals are growing. K-feldspar displays a
AUSLY APPEATANCE. ...ttt ettt ettt et e b et e e ne e 23
Figure 6 a) Anhedral sphalerite within vuggy calcite with an inclusion of euhedral
fluorite, hosted in a quartz-K-feldspar groundmass. This sample displays a high
proportion of calcite compared with many other samples, and also features abundant
synchysite. b) Coarse-grained molybdenite with rims of pyrite-chalcopyrite symplectites
(shown in detail in [d]). ¢) Galena rims forming on elongate chalcopyrite with cores of
pyrite. VVoids are found close to the pyrite cores and one pyrite is within a void. This
assemblage contains significant void space hosting fibrous REE-minerals. The
assemblage is hosted in a fluorite-bearing vein. d) Anhedral pyrites with chalcopyrite
infill forming a symplectite close to molybdenite. Halite grains can be seen above
feldspar (K-feldspar?) that displays a ‘wormy’ texture. ¢) Coarse euhdral pyrite with
fine anhedral pyrite present between grains with some clay alteration. Coffinite veins
form rims and inside voids in the coarse pyrite. Coffinite also surrounds fine-grained
pyrite. Quartz fills void space in this assemblage. f) Fine-grained pyrite with uranium-
bearing inclusions (coffinite?) in a clay-bearing vein that contains thin laths of biotite
with rutile inclusions. A small monazite displaying some internal zonation represents an
uncommon accessory component within the sample.........ccccoovveviii i 25
Figure 7 a) Coarse, anhedral synchysite displaying thin lamella of bastnésite. An
inclusion within this grain contains a silica-bearing Fe-oxide signature — probably an
intergrowth of quartz and hematite/magnetite. The grain is located on the contact of
porous quartz with acicular, vein hematite and dusty K-feldspar. b) Fragmented
synchysite grains containing lamella/aggregates of bastnésite within rich zone of clay
alteration. Bastnasite displays a thin acicular crystal habit and does occur outside of
synchysite grains. c) Synchysite vein in quartz. d) Calcite veins in fluorite containing
synchysite. e) Coarse and porous synchysite with fine-grained thorite-monazite in a
calcite-fluorite groundmass. From previous images there is a possibility of some
bastnasite within the synchysite although the acicular habit is not prominent. g) Heavily
altered apatite with synchysite inclusions and minor monazite. Area is heavily altered
with void space, REE fibres, metamict zircon and clay alteration. h) Thorite-apatite
assemblage with clear zonation within the apatite. Thorite also displays some zonation
the reason for this zonation in apatite and thorite was not discernible via EDS analysis.
Porous ilmenite can be seen in the top of the frame sharing a transitional boundary with
fine grained hematite. i) Heavily altered apatite with thorite. A K-feldspar grain displays
small voids imparting a porous texture. Several rutile grains in a clay groundmass. j)
Heavily altered ilmenite containing both rutile and fine-grained hematite. Quartz has
fractured this mineral but morphology is maintained. k) Coarse zircon in dusty albite,
displaying strongly metamict texture including internal zonation and fracturing. 1)
Fractured zircon with some zonation with a rim of fine-grained hematite located in a
fracture Within porous albite............oooiiiiii i 27
Figure 8 a) Back scatter electron images showing aspects of REE- and U- mineralogy.
(a) Coarse pyrite (Pyr) with significant fracturing and pore space filled with coffinite
(Cof). Coffinite veins also fill fractures in quartz (Qtz). b) Fine coffinite and coexisting
rutile (Rtl) at grain boundary between quartz and K-feldspar. Coffinite is also present
within cleavage planes in biotite. c) Strongly-altered rutile displaying coffinite
replacement/infill in a very porous albite (Alb) groundmass. Pyrite displays some
alteration but is not strongly affected by coffinite. d) Intense alteration of a biotite lath
with rutile developed along grain boundaries. Coffinite forms a thick rim about this
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mineral and breaches into the grain along fracture/cleavage. e) Coffinite veins in an
albite groundmass. Synchysite (Syn) also occurs within this vein but does not contain
coffinite. f) EDS spectrum for coffinite in (d)........ccccoeveeeiiie i 28
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compositional zonation (sets of zones perpendicular to the long axis of each lamellae)
with respect to Ti, Sn, W, Nb, Ta and V. Note that part of the aggregate is depleted in
Ce, Y, U and Th. Note also partial replacement of Ba-bearing K-Feldspar (at the top) by
albite. Scale bars are counts per second. Log scale bars are used for elements; Al, NDb,
Sn, Ta, Ti, UV, Wand Y. The log scale bars are 10" where n is the number on the scale
0T | PSPPSR 36
Figure 12 Zircon Concordia. (a) 751003 zircon concordia all spots; (b) 751002 zircon
concordia all spots; (c) 845007 zircon concordia grain 1; (d) 751003 zircon concordia
separated by grain; (e) 751002 zircon concordia separated by grain; (f) 845007 zircon
concordia separated by grain. All ellipses are 68.3% confident............cccccoovveviveeennen. 42
Figure 13 Thorite Concordia. (a) 751003 thorite Concordia all spots; (b) 751002 thorite
Concordia all spots; (c) 751003 thorite Concordia grain 1; (d) 751003 thorite Concordia
grain 2; (e) 751002 thorite Concordia population 1; (f) 751002 thorite Concordia
population 2. All ellipses are 68.3% CONFIAENCE ..........cceviiiiiiiiiiiii e 44
Figure 14 Hematite Concordia. a) 751003 and 751008 all data. Note some spots lie off
displayed plot area; b) 751003 and 751008 data filtered as per relevant text. All ellipses
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