
 
 
 

 
 
ASX
REL
 
25 Ju
 
Uran
(“Ur
ASX C
 
ABN 48
32 Beul
Norwoo
Phone +
Fax +61
www.ur
executiv
 
BOAR
 
Alice M
Russel B
Geoscie
David P
Acting C
 
PROJ
South A
Samphi
Western
Murnin
Pine Hi
Wild H
Muckan
 
ISSUE
Shares o
Quoted 
Unlisted
 
 
INVE
executiv
 
Inquiri
and com
directe
David P
+61 8 8
+61 417
 
 
 
 

VISIT
www.ur

 

X  
LEASE

uly 2014 

niumSA L
raniumSA
Code: USA

8 119 978 013
lah Road 
od SA 5067 
+61 8 8132 05
1 8 8132 0766
raniumsa.com
ve@uraniums

RD OF DIR

McCleary Ch
Bluck Dir

ence Manager 
Paterson Dir
CEO 

JECTS 
Australia 
ire ELs 4979, 
n Shoal ELA 2

nnie EL 5440 
ill EL 4787 
orse Plains EL
nippie EL 469

ED CAPIT
on Issue: 162
shares: 162

d Options: 12

STOR INQ
ve@uraniums

ies regarding
mpany busin
d to:  
Paterson – A
8132 0577 
7 823 654 

T OUR WE
raniumsa.com

 

Limited 
A”) 
A 

3 

577 
6 

m.au 
sa.com.au 

RECTORS

hairman 
rector & 

rector &  

5426 
2008 / 00129 

L 4693 
94 

AL 
2,274,756 
2,274,756 
2,150,000 

QUIRIES 
sa.com.au 

g this report 
ess may be 

cting CEO 

EBSITE 
m.au 

Sig
un

 
Uraniu
ongoin
target
miner
 
High 
global
cost u
Proter
Creek 
 
Uncon
Geolo
Survey
Basin)
Cariew
  
The ea
analog
Variat
used to
the Sa
of an a
an ult
could 
to cau
approa
 
USA’s
the Bla
at the 
the str
fundam
uncon
Blackb
 
Specif

1. 

2. 

3. 

 
Geolo
physio
system

 

gnifican
nconfor

Black

umSA Limit
ng work in 
ts for the
ralisation at 

grade uraniu
l demand an
uranium mi
ozoic uncon
Geosyncline

nformity uran
gical Survey
y (who over
) are togeth
werloo Basin

arly decades 
gues which w
tions of a “sy
o conceptual

amphire proj
adaption of a
imate source
provide path

use redox re
ach has been

s system app
ackbush dep
Eocene unco
ructural, geo
mental mine
formity min
bush (table, p

fic outcomes
a logical fr
and alterat
predictive 
mineralisa
mineralisa
a basis for 
mineralisa

gical age 
ochemical att
m model deve

nt upsi
rmity u
kbush dep

ted (ASX: 
the Samphir

e continued
the unconfo

um minerali
nd the deposi
ining operat
nformities in
e in the Nort

anium deposi
y of South 
rsee uranium
ther evaluat
n for unconfo

of modern e
were very su
ystems mode
lise and dire
ect and Blac
a systems m
e for the ur
hways for m
reactions and
n used in the p

proach evalua
posit and in p
onformity in
ochemical a
eralising pr
neralising sy
page 3). 

s from the w
ramework fo
tion within t
tools for dr

ation within 
ation 

targeting h
ation down-s

is not a
ttribute and a
eloped for th

ide targ
uranium
posit, Sa

USA) is pl
re Project fo
d discover
ormity below

isation at un
its are some
tions.  The
the Athaba

hern Territor

its are a hig
Australia an

m exploratio
ting the Pr
ormity depos

exploration i
uccessful in 
el” approach
ct exploratio
ckbush and P

model approa
ranium, the 

mineralising f
d deposit m
present work

ation of the S
particular the
n the Wester
and geologic
ocesses and
ystem are p

work to cons
or the know
the Western
ill targeting
the known u

igh grade sh
structure int

a structural
accordingly 

he Samphire p

geting 
m mine
amphire 

leased to pr
ocussed on 
ry of high
w the Blackb

nconformitie
of the high

e majority 
sca Basin, C
ry.   

gh-value exp
nd the Saska
on and minin
oterozoic u
its on the Ey

n Australia u
the discove
are now wid

on in Austral
Plumbush de
ch.  This con
stratigraphy 

fluids, and sit
mineralisation
k. 

Samphire pro
known high
n Zone.  Th
cal physioch
d deposit m
present in th

struct a syste
n distributio

n Zone  
 of shoots of
unconformit

hoot extensio
to basement

, geochem
it has not be
project.

high g
eralisa
Project 

rovide an u
identifying 
h grade 
bush deposi

es supplies 
hest grade an

are localise
Canada, and 

ploration targ
atchewan G
ng in the A

unconformity
yre Peninsula

used “deposi
ery of today
dely and suc
lia.  The disc
eposits was t
nsisted of id
and structu

ites with the 
n.  The sam

roject has foc
h grade mine
he work indic
hemical feat
morphologies
he Western 

em model ar
on of miner

f high grade
ity blanket 

ons and blin
t.  

mical or g
een consider

 

1

rade 
ation 

update of 
drillable 
uranium 
it. 

~30% of 
nd lowest 
ed about 
the Pine 

get.  The 
Geological 
Athabasca 
y of the 
a. 

it model” 
’s mines.  
ccessfully 
covery of 
the result 

dentifying 
ure which 

potential 
me basic 

cussed on 
ralisation 
cates that 
tures and 
s for an 

Zone at 

re: 
alisation 

e 

nd 

geological 
red in the 



Uranium 

SYNTHE

BLACKB

A text 
discusse
the foll
Kianna 
mineral

 

 

 

 

 

 

 

 

 

 

 

Blackbu
view north

“perc
strata

“egres
uncon

at the Eocene

ESIS AND HYP

BUSH 

of the US
ed above is
lowing hyp

Deposit (U
isation.  Th

ush West Sc
h, scale as show

hed” 
abound 

ss” 
nformity 

e unconformity

POTHESIS - N

SA systems
s available 

pothetical c
UEX Nove

he schema sc

chematic.  S
wn.  Underlying

“pe
c

y 2014 

NON-CONVE

s model fo
on the web
omparison 
ember, 201
cales are as 

Samphire pr
g image ASX  N

enetrative”
corridor 

ENTIONAL U

or the Sam
b site at ww
of a schem

10) and an
 shown.  At

“perch
stratabo

“egress
postulat
mineral

mineral
below t

“ingres
tentativ

“penetr
mineral
hole-to-
stratigra
clay alt

 
 

roject. 
November 2013

UNCONFORM

mphire pro
ww.uranium
ma of the 
n interpretiv
t Blackbush

ed style” m
ound minera

s style” un
ted as 
lisation in th

lisation in 
the unconfo

ss style” m
vely postulat

rative str
lisation iso
-hole geol
aphic upset
eration and 

. 

conventio
roll-fron

“

MITY MINERA

oject and B
msa.com.au.

Athabasca 
ve schema 
h West; 

mineralisatio
alisation in 

nconformity
unconf

he Western 

altered ba
rmity in cla

mineralisatio
ted in clay l

ructures” 
opachs, geo
logical cor
s.  Fluid flo
veining.  

onal 
nts 

“ingress”
lode ? 

~100

~100

ALISATION A

Blackbush 
.  That text 
Basin She
of the Bl

on is postu
Eocene sed

y mineralis
formity 
Zone 

asement is 
ay lodes 

on in base
lodes 

are appa
ophysical i
rrelations 
ow is evide

 

2

AT 

deposit 
contains 

ea Creek 
lackbush 

ulated as 
diments 

sation is 
blanket 

present 

ement is 

rent in 
imaging, 
and in 

enced by 



 

Uranium at the Eocene unconformity 2014 3 

Comparative Table of systems attributes 

 
Conventional unconformity style 

Athabasca 
Non-conventional unconformity style 

Blackbush 

1. Ultimate source of 
uranium in the 
deposits 

Uranium is sourced from dispersed uranium-bearing minerals within basement 
metamorphic and granite rocks (significant variation, usually <10ppm) and 
from pre-existing vein mineralisation.  Potentially also from overlying basinal 
sequence from basement-derived minerals incorporated into the sediments.  

The Samphire granite is a significantly uranium enriched A-type (average 
53ppm uranium, range 13-117ppm).  Drill hole MRM873 returned a granite 
intercept of 50.09 m @ 142ppm eU3O8 with a peak grade of 537ppm eU3O8 
(ASX Release 29 May 2012) .  Minor uranium (range 3-6ppm uranium, peak 
12ppm) is present in the adjacent metasediment basement. 

2. Mobilisation of 
uranium from 
source into a 
mineralising fluid 

Palaeo-weathering at the unconformity may pre-condition the protolith for 
subsequent mobilisation of uranium.  Circulation of metamorphic and basinal 
derived brines through structural plumbing pathways will mobilise 
disseminated and other sources of uranium.  Depositional temperatures are in 
the 100 – 2250 C temperate range. 

There is a regionally extensive saprolite weathering profile at the Eocene 
unconformity with evidence of mobilisation of uranium and other soluble 
metals in oxidising solution.  At Blackbush, proximal epithermal minerals 
indicate depositional temperatures in the 50 to <3000 C range in the granite.  
No temperate estimates are available for unconformity or sediment hosted 
mineralisation. 

3. Structure and 
circulation 
pathways for the 
mineralising fluid 
from source to 
where it is 
deposited 

Regional crustal scale structures and repeated compressive - dilational re-
activation create plumbing pathways.  Mineralisation is localised in pathways 
at the intersections of primary and secondary structures.  Sub-vertical 
penetrative structures extend from basement across the unconformity and 
through the cover sequences.  Structure determines the circulation pathways 
and resulting patterns of alteration and uranium deposition. 

Regionally, the Kalinjala and associated crustal scale structures show repeated 
re-activation, folding and dilation.  Magnetic-destructive alteration pre and post 
Hiltaba emplacement and evidences hydrothermal fluid movement.  Locally at 
Blackbush, alteration and mineralisation is associated with structural 
intersections and with sub-vertical structure which penetrate upward from 
basement, through the unconformity and the overlying sediment sequences. 

4. Hydrogeological 
drivers move 
mineralising fluids 
mobilising uranium 

Structural compressive - dilational pumping drives mineralising brines upwards 
through basement during compressive events and downward during dilational 
events.  Thermal convection and hydrostatic variation drives circulation 
through sediments and basement.  Repeated hydrogeological events result in 
multiphase deposits. 

Interaction between crustal structures and Hiltaba intrusion created basement 
plumbing and drove hydrothermal alteration and epithermal activity.  Basin-
bounding structures were active pumping drivers pre-Eocene, during the 
Eocene, Miocene and Pliocene sedimentation, they remain active.  Hydrostatic 
head varies with sea level changes. 

5. Alteration 
Regional clay alteration envelopes in sediments and more locally in basement.  
Clay alteration intensifies and is associated with quartz dissolution and 
deposition close to mineralisation and along penetrative structures.  Specific 
alteration assemblages are determined by the chemistry of the protolith and the 
mineralising fluids.  Common alteration assemblages are kaolinite/dickite, illite 
species and silica dissolution/deposition. 

Extensive kaolinite/illite clay alteration at the top of Samphire granite.  At 
Blackbush, envelopes of clay alteration below the unconformity extend down 
corridors bounded by sub-vertical structures.  Silicification at the top of Eocene 
– base of Miocene is localised by the upward projection of penetrative 
structures.  Individual mineralised grains show indications of silica dissolution 
along fractures and infilling with complex uranium mineralisation.  
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6. Depositional 
triggers 

Contrasting oxidative and reducing settings either side of the unconformity 
generate redox reactions with fluid movement facilitated by differing physical 
characteristics of the two protoliths.  

The basement protolith variation and alteration types may trigger redox 
reactions along penetrative structures. 

An oxidised, clay altered and uranium anomalous granite basement is 
unconformably overlain by a reduced sequence of fluvial Eocene sediments.  
The change from oxidative to reductive conditions is functionally 
indistinguishable from the inverse situation in a conventional setting.  
Penetrative structures extend from basement through the unconformity and up 
through the sediment section. 

7. Depositional sites 
There is a clear spatial association with physiochemical changes at an 
unconformity marked by a regolith.  The contrasting physiochemical 
characteristics of the protoliths either side of the unconformity initiate a redox 
reaction.  Halos of alteration and mineralisation extend along penetrative 
structures above and below the unconformity with mineralisation occurring as 
“perched” sediment hosted outliers and at depth below the unconformity, often 
separated from it by a zone of sparse alteration/anomalism. 

An unconformity and significant basement-penetrative structure are pre-
requisites for the formation of these deposits. 

Significant thickness and grades of uranium are associated with the change 
from oxidised basement to reduced sediment across the unconformity.  
Structures and structural intersections determine the distribution of thickness/ 
grade across the unconformity, influence to location of mineralisation and 
silica deposition up sequence above the unconformity, and determine the 
penetration of clay alteration into basement. 

The physiochemical characteristics of the protolith either side of the 
unconformity determine the alteration and mineralisation.  Age is not a 
physiochemical attribute. 

8. Size and scale 
Mineralised systems often have strike extents of several hundred to thousands 
of meters with a number of discrete prospects/deposits within a 
continuous/discontinuous envelope of anomalism/alteration.  Individual 
prospects/deposits tend to have strike elongate plan footprints (several 10’s of 
meters by 1 to several 100’s meters long) tending to equi-dimensional when 
localised by cross-structures. 

The regional and local structures in and about the Samphire project are of 
significant scale and sufficient for the purpose of the model.  Scalar schema  
representations of examples of Athabasca unconformity deposits are shown 
against the Blackbush mineralisation elsewhere in this text.  The intention is to 
provide scalar reference not deposit-to-deposit comparison. 
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About UraniumSA Limited 

UraniumSA is an Adelaide based explorer 
specialising in uranium mineralisation within a 
substantial portfolio of properties in South 
Australia’s Gawler Craton. 

The Company has discovered sediment hosted 
uranium mineralisation within Exploration Licence 
4979, Samphire, which is located 20km south of the 
industrial city of Whyalla on the eastern Eyre 
Peninsula in South Australia.  The exploration 
Licence is owned and operated by Samphire 
Uranium Pty Ltd, a wholly owned subsidiary of 
UraniumSA Limited. 

The Samphire project contains the: 

Blackbush deposit with an estimated inferred 
resource 64.5 million tonnes of mineralisation at a 
bulk grade of 230ppm containing 14,850 tonnes 
U3O8 at a 100ppm eU3O8 cut-off grade (JORC 2012). 

Plumbush deposit with an estimated inferred 
resource 21.8 million tonnes of mineralisation at a 
bulk grade of 292ppm containing 6,300 tonnes U3O8 
at a 100ppm eU3O8 cut-off grade (JORC 2004). 

The estimated mineralisation is predominantly 
sediment hosted in Eocene age Kanaka Beds.  
Exploration has discovered uranium mineralisation 
in other geological settings and exploration is 
continuing. 

An evaluation of mining methods to optimise the recovery of uranium from the identified resources of mineralisation is 
continuing.  Application has been made for a Retention Lease for an in-situ recovery field trial at the Blackbush deposit.  
Consideration of open cut options for the sediment-hosted and granite basement hosted uranium mineralisation continues. 

Through its own tenure and by joint venture UraniumSA has exploration control over what it considers the most prospective 
portions of the Pirie Basin. The Board has continued its diversification of UraniumSA’s exploration efforts into commodities 
and opportunities other than uranium. Work on the Blackbush deposit within the Samphire project will continue at a rate 
which reflects the current global uranium market, production opportunities and investor sentiment. 

 

David Paterson 
Acting Chief Executive Officer 
UraniumSA Limited 

 

The exploration results mineral resources reported herein, insofar as they relate to mineralisation, are based on information 
compiled by Mr Russel Bluck a Director of UraniumSA Limited and Member of the Australian Institute of Geoscientists with 
sufficient experience relevant to the style of mineralisation and type of deposits being considered, and to the activity which is 
reported to qualify as a Competent Person as defined by the Australasian Code for Reporting of Exploration Results, Mineral 
Resources and Ore Reserves (the JORC Code, 2012 Edition).  Mr Bluck consents to the inclusion in the report of matters 
based on his information in the form and context in which it appears. It should be noted that the abovementioned exploration 
results are preliminary.  


