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EVAPORITE MINERALS (S.A.) PTY. LTD.

EXPLORATION LICENCE No. 1155 °

Quarterly Report for the Period ended 30th September 1983

INTRODUCTION

Evaporite Minerals (S.A.) Pty. Ltd. was granted Exploration Licence

No. 1155 for a period of six months, commencing 16th June, 1983. The
southern boundary of the licence area is located approximately 18 km
north-northeast of Coober Pedy via the Oodnadatta road. The same road
continues diagonally across the licence to the northern boundary, a
further distance of 25 km. Access to most parts of the licence area

is reasonably good in a 4-wheel-drive vehicle in dry weather; wet weather
would render much of the terrain treacherous to any type of vehicle.

FIELD TECHNIQUES EMPLOYED

The nature of the terrain within the licence area is such that the best
geological exposures are found in incised river banks and, to a lesser
degree, in patches of 'breakaway country' usually associated with the
upper member of the Bulldog.Shale and Quaternary gypsite. Geological
traversing was, therefore, designed to concentrate on the major river
systems where exposures frequently occur along the outer rim of meanders
and on the breakaway areas in the southwestern and central=western portion
of the E.L. To assist in establishing a ground control the Oodnadatta
road (old alignment) was flagged at one kilometre intervals from the
southern to northern E.L. boundaries.

The location and extent of Cretaceous bedrock exposures were recorded

on plastic overlays on the 1:87,000 scale airphotos in the field, often
with some assistance from the 1:10,000 scale enlargements. This geological
data was.later transferred to overlays prepared for the enlargements

and formed the basis of the final geological plans (at 1:20,000 scale).
Once a reasonable familiarity was established in the field with the
photogeological characteristics of the various formations, it was possible
‘to outline geological contacts reasonably reliably on airphoto evidence
alone. It must be stressed, however, that most of the contacts, partic-
ularly those between the various Quaternary formations, are gradational
and diffuse rather than abrupt and clear-cut.
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The collection of rock chip samples was carried out with two main objectives
in mind, namely, (1) to establish those areas where worthwhile near-
surface concentration of water-soluble sulphate salts has taken place,
and (2) to assess the geological, geochemical and geomorphological circum-
stances that give rise to the salt concentrations or the absence thereof.
In many instances, the river bank exposures presented the best available
sampling sites. Vertical cuts were made in the face of the bank (at

_or near the top), and the cuts-were then chip-channel sampled over measured
widths. In a number of localities holes were dug down into the land
surface ten or more metres behind the river bank so that a comparison
of values could be made. The samples were submitted to Amdel for analysis
of water soluble Na, Mg, K, Ca and SO4 (sulphate).

FIELD WORK COMPLETED

The writer, assisted by M. Burrell, Geologist, completed the programme
of geological mapping of the entire E.L. during July. The geological
reference selected for the mapping is as follows:

Age Map Symbol : Lithology
Holocene Qra (unnamed) Fluviatile muds, sands and gravels

occupying modern drainage channels,
flood plains and minor claypans.

. i y (Benitos Clay) Red brown to brown clay to-silty clay
- Pleistocene  Qp : occurring over much of Stuart Range
and Uplands. Very little vegetation.

Qpp : Gravels, sands and interbedded clays,
(Oolgelima Gravel) weak to mod. consolidation, poor to
: mod. sorting, intertongues with Qp.

" | Qpr (unnamed) Soft massive white gypsum powder,
exposed on scarps parallel to creeks
on the eastern side of the Stuart

Range.
+ Cretaceous K1b (Bulldog Upper Member - dark grey sj]?y shale,
: Shale) variably carbonaceous, pyritic or

glauconitic, minor sandstone lenses,

strongly bioturbated.
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Cretaceous K1t (Bulldog Lower Member - dark grey organic-rich
Shale) shale with partings of quartz sand,
very fine-grained, pale grey, silty
and micaceous, cone-in-cone limestones,
characterised by remarkable ‘boulder
field* - a heavy boulder lag developed
on soft gypseous soils. -

Note: Q/K1t is a supplementary mapping unit representing the 1owe("member
of the Bulldog Shale where it is covered by a relatively thin qark
brownish-grey clay of largely residual origin. It contrasts with
the red-brown colour of the Benitos Clay. Much of this country
is characterised by gilgai, often with large cracks in the surface.

The geological map has been constructed in three sheets, elongate in
an east-west direction, at a scale of :1:20,000.

A total of 72 samples were collected and after pulverising were analysed
by Amdel for % of water soluble Ca, Mg, Na, K and SO4. The analytical
results show wide variations in the water soluble salt content of the
material sampled. The sample locations were plotted on the geological
map, with a colour code, based on the sum of % Mg plus % Na multiplied
by the width (depth) of the sample is employed to illustrate the more
prospective areas. The resultant product is more meaningful than the

% Mg and % Na alone without taking into account the vertical extent

over which these values are maintained. It is possible to see at a
glance the areas from which the better wvalues originate and they clearly
tend to congregate in the southwestern corner of the licence area.

It is in this locality that Tayler's original discovery was made some

12 months ago.. : '
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FUTURE PLANS

The programme of geological mapping and reconnaissance sampling has

drawn attention to a number of areas within the E.L. where concentrations
of water-soluble sulphate salts have developed. It would now be con-

. structive to define these areas in rore detail through a programme of

back hoe pitting and sampling. This could then leave the way open

for metallurgical testing to ascertain whether or not the complex sulphate
"ore" can be economically separated into saleable mineral constituents.

A comprehensive report on the first stage of geological work and on

the analytical results has been prepared and will be made available

to the Mines Department when the term of the E.L. is completed.

.
Adelaide S.A. D.L. ‘5" mour

29 November 1983 : Consultant Geologist
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PROGRESS REPORT - MAGNESIUM AND SODIUM SULPHATE PROJECT

INTRODUCTION

This report deals with the results of exploration carried out over the Explor-
ation Licence area during the first six-month period of tenure.

A geological map of the E.L. area, as well as immediately adjacent country

to the south of the southern boundary, has been prepared and accompanies

this report. The mapdraws attention to those areas in which the Lower Member
of the Bulldog Shale is either exposed or only thinly covered by largely
residual clays, and from which encouraging magnesium and sodium sulphate

- values were recorded in the reconnaissance sampling programme.

A number of broad conclusions have been reached regarding the nature, extent
and apparent controls of magnesium and sodium sulphate mineralisation.
Recommendations for further, more detailed geological work are given at the
end of the report.

TITLE

Evaporite Minerals (S.A.) Pty. Ltd. currently holds Exploration Licence No.
1155 comprising an area of some 469kmZ. The Licence was granted for a period
of six months, commencing 16th June, 1983.

LOCATION AND ACCESS

The southern boundary of the E.L. is located approximately 18km via the
Oodnadatta road northeast of Coober Pedy. This same road continues in a
north-northeast direction across the licence area to the northern boundary,

a distance of some 25km. Access to most parts of the licence area is reason-
ably good in a 4-wheel-drive vehicle in dry weather. Wet weather would
render much of the terrain treacherous to vehicular traffic. It should

be noted that the Qodnadatta road has been recently realigned and surfaced
with local gravels to produce, it is hoped, an all weather surface. The
route of the road on the geological map is the old alignment as shown on

the June 1981 aerial photography employed in the mapping activities.

The road- along the dog fence northwest from the gate and a modern bulldozed

track towards the north give access to the original discovery site on
"Discovery Creek", a major tributary of Giddi Giddina Creek.
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FIELD TECHNIQUES EMPLOYED

A review of the field techniques employed was incorporated in a Quarterly
Report dated 29th Nov. 1983 and it is not proposed to repeat the review here.

GEOLOGY

The licence area lies near the southeast corner of the Murloocoppie 1:250,000
scale geological sheet which was mapped by G.M. Pitt and L.C. Barnes of the
Geological Survey during the period 1972-74. Explanatory notes and the
geological sheet were published in 1976 and form a standard reference for

the geology of the licence area. The Coober Pedy 1:250,000 scale geological
sheet, on the other hand, was mapped by V. Vitols and M.C. Benbow during

the period 1973-75 with Tater colour aerial photographic and Landsat-1 imagery
interpretation aiding the final presentation of Quaternary units. Several

of Benbow's newly-named Quaternary units, e.g., Benitos Clay and Colgelima
Gravels, have been adopted in this report as these units do occur within

the licence area. Pitt and Barnes made a clear distinction between the

upper and lower members of the Bulldog Shale - they referred to the latter

as an "unnamed transitional unit" - and mapped them as separate units. This
practice has been adopted by the writer for it is to that "unnamed transitional
unit" we can link the magnesium and sodium sulphate mineralisation.

The following is the geological reference adopted for the mapping of the
Ticence area:

Age Map Symbol Lithology
Holocene Qra (unnamed) Fluviatile muds, sands and gravels

occupying modern drainage channels,
flood plains and minor claypans.

L. Pleistocene Qp (Benitos Clay) Red brown to brown clay to silty clay
occurring over much of Stuart Range
and Uplands. Very little vegetation.

" Qpp Gravels, sands and interbedded clays,
(Oolgelima Gravel) weak to mod. consolidation, poor to
mod. sorting, intertongues with Qp.

" Qpr (unnamed ) Soft massive white gypsum powder,
exposed on scarps parallel to creeks
on the eastern side of the Stuart

Range.
Cretaceous K1b (Bulldog Upper Member - dark grey si]ty shale,
Shale) variably carbonaceous, pyritic or

glauconitic, minor sandstone lenses,
strongly bioturbated.
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Cretaceous K1t (Bulldog Lower Member - dark grey organic-rich
Shale) shale with partings of quartz sand,
very fine-grained, pale grey, silty
and micaceous, cone-in-cone limestones,
characterised by remarkable ‘'boulder
field' - a heavy boulder lag developed
on soft gypseous soils.

Note: Q/K1t is a supplementary mapping unit representing the lower member
' of the Bulldog Shale where it is covered by a relatively thin dark
brownish-grey clay of largely residual origin. It contrasts with
the red-brown colour of the Benitos Clay. Much of this country
is characterised by gilgai, often with large cracks in the surface.

The Benitos Clay is the most widespread Quaternary sedimentary unit within
the Ticence area with its distinctive red-brown colour clearly visible on

the recently procured colour air photography. It is well exposed in creek
embankments either directly overlying the Tower member shales or overlying

an intermediate cover of Oolgelima Gravel (plate 1). Where the thickness

of clay becomes thin, for example, less than 40cm, the surface becomes deeply
cracked and hummocky, in contrast to a generally smooth boulder lag surface.
The "working" of the surface is curiously reminiscent of permafrost areas

in northern latitudes where freezing and thawing of the surface soils produces
"frost boils" (hummocks) and deep cracks. In this instance, however, the
"working" of the surface is likely to be the manifestation of the expansion
and contraction of the suboutcropping shales, now known to have decidedly
bentonitic characteristics. When the clay is either very thin or absent,
the overburden becomes distinctly dark brown and dark greyish-brown, easily
recognisable on the air photographs. The surface is then remarkably soft
and spongey, making four-wheel-drive a mandatory facility.

The Oolgelima Gravel comprises weakly consolidated clayey gravels well exposed
on the bank of Oolgelima Creek and in each of Highways Department road metal
quarries along the Oodnadatta road (plate 2). The gravels are composed

of 50% subangular to rounded pebbles of ferruginous chert (ferricrete), 35%
subangular to well rounded creamy white pebbles of kaolinitic flint clay

after alunite and 15% angular to subangular clasts of the lower member shales
which are rapidly breaking down in place. The whole is loosely cemented

by clay and fine silt, typical of ephemeral streams.

The soft white gypsum deposits which are found in several localities within
the 1icence area, usually best exposed in the face of erosional escarpments,
seem to represent the remnants of a much more widespread Quaternary unit.
Only in a few places in the northern half of the licence area are examples
of the original gypsite crust preserved.
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The upper member of the Bulldog Shale is exposed only in the extreme western
and northwestern portions of the licence area. Its presence is made immed-
iately apparent by the peculiar weathering characteristics of the porcellanised
silty shales; the shales tend to break up into a distinctive angular rubble
with somewhat curved (almost conchoidal) fracture faces. The land surface
developed upon these siliceous silty shales is lightly covered with ferricrete
and silcrete gravel and supports some primitive grasses and other flora.

The base of the upper member is marked by an abrupt change to a soft, buff-
brown argillaceous limestone with weathering characteristics quite unlike

the porcellanised shales above (plate 3). The change to the mudstones of

the lower member is indicated on the slope of the escarpment by the occurrence
of thin plates of gypsum scattered over the surface. The gypsum plates

do not extend up into the limestone bed; they are shed exclusively from

the lower member mudstones/shales.

The uppermost few metres of the lower member of the Bulldog Shale in the
northwest quarter comprise pale grey to brownish-grey siltstones with scattered
small clasts of shale, virtually a conglomeratic siltstone. In fact, a
perceptible trend towards more silty 1ithologies in the northwestern portion

of the Ticence area does seem to exist. The literature repeatedly refers

to this unit as having a "restricted marine" depositional environment.

Lindsay (1975) noted '... the degree of diversity of the foraminiferal micro-
fauna suggests at least a partially marine environment of deposition, but

the lack of other fossils, the wholly agglutinated assemblage and the organic-
rich lithology indicate restricted and/or marginal marine conditions.'-

Setting aside the reasons stated by Lindsay, the writer has observed a number
of features which tend to give further support to the marginal marine theory.

(1) Cone-in-cone limestone. The distribution of hard, pale buff-coloured
Timestone, often showing distinct cone-in-cone textures, is widespread across
the licence area. Yet it is by no means ubiquitous; for example, on the
southeast side of Discovery Creek near Tayler's discovery site, 1imestone

is common. On the opposite, or northwestern bank, limestone is absent.

The 30 southeasterly dip may account for its absence but, nevertheless, it
does indicate that the limestone occupies a definite position in the strati-
graphic column. In the east-central portions of the licence area limestone
"rafts" literally dot the land surface producing a recognisable pattern on
air photographs, giving the impression of an almost continuous layer of 1ime-
stone. This impression is shown to be misguided by examples of adjacent
river embankments totally devoid of limestone; what is in reality taking
place is a surface concentration of the more competent limestone lenses on
top of the softer incompetent shales.
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While the origin of cone-in-cone textures remains the subject of some con-
troversy (probably the result of differential vertical pressure due to the
overlying sediments), the fact remains that the rather argillaceous limestone
occurs as narrow lens-like layers or "rafts" of limited areal extent. Many
are less than 10 metres square. The clear impression has been gained that
the lenses were deposited in shallow water, perhaps lagoonal, conditions

on a slightly undulating ocean floor. Another interesting feature is the
capping of a few of the Timestone lenses with up to 10-15cm of a hard, dark
purplish-red ferruginous layer, known from previous experience some 40-50km
to the east near Lake Cadibarrawirracanna to be rich in iron phosphate.

This apparent phosphatisation of the uppermost layer of the limestone may

be a recent supergene effect.

(2) Glauconite. The identification by Pontifex & Associates of glauconite

as a 30% constituent of a sandy intercalation in dark grey shales ‘at sample
Tocation 93/94 has interesting implications. Glauconite, a complex iron
silicate with the variable composition expressed as (K Na Fe " Mg). (Fe ™ Al).
Sig 018 .3H20, apparently forms under conditions of slow sedimentation in
partially restricted environments, but, once formed, it may be transported

and sorted as detrital grains. The possible presence of jarosite, probably
natro-jarosite in fact, may account for some of the sodium and sulphate content,
as well as the yellow-brown iron-staining or banding frequently observed

in partly weathered shales and mudstones. Both the quartz and feldspar

grains are angular, while fine detrital muscovite tends to suggest sedimentation
took place fairly close to the mouth of the river which carried the detrital
particles to the inland Cretaceous sea. :

(3) Gypsum. The gypsum content of the lower member mudstones and shales

is also highly variable, although one can safely say that gypsum is always
present. In certain areas, however, the gypsum content is appreciably higher
than elsewhere and is evidenced at surface by abundant large shiny plates

1-2cm in thickness. This seems to indicate a variation in the chemical
composition of the sediments themselves, as shown also by the analytical results
discussed in a later section.

It seems fair to conclude that the sediments which comprise the lower member

of the Bulldog Shale, reportedly only some 25m thick, show a considerable
variation in lithology and, therefore, chemical composition in both the vertical
and lateral sense. This is not unexpected in the restricted marine environment
in which deposition took place. The sediments are generally flat-lying;
maximum dips of 2-3° have been recorded. A small number of stratigraphic

drill holes through this unit into the underlying Cadna-owie Formation (quartz
sandstone) would give some valuable insight into those portions of the lower
member which have, for example, anomalous magnesium and/or sodium backgrounds.
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A further characteristic of the sediments of the Tower member is their bentonitic
quality, i.e., their swelling tendencies with water. The soft surface above
the dark grey mudstones is composed of very fine unconsolidated powdery “soil",
which overlies the top of the higher grade epsomite mineralisation some 10-15cm
below. The "soil" is clearly the product of decomposition of the underlying
sediments which tend to swell up when wet. In a few localities, however,

the "soil" consists of small shale/siltstone fragments which have not broken
down, indicating a contrasting composition giving rise to a less reactive
response to local weathering conditions. The very fine-graineds almost waxey,
mudstones tend to hold their moisture to the extent that they are often quite
moist as close to 30cm from the surface. When exposed to the surface they
crack up as they dry out and, if rained upon, quickly break up losing all

trace of their original angularity within a few months (as observed at the
backhoe cut at the discovery site).

MINERALISATION

A variety of calcium, magnesium and sodium sulphate mineralisation has been
observed within the licence area and it would be useful at this point to
compile a check 1ist of the various types, their diagnostic characteristics,
mode of occurrence, and so on. It must be stressed, however, that in the
absence of hard x-ray diffraction identification data, this summary must

be left open for revision.

(1) Calcium - gypsum (Ca SOg .2H20) is widespread in its occurence within
the 1icence area both as Quaternary gypsite crusts (Qpr mapping symbol) and
as an obvious and common constituent of the lower member sediments. The
most prevalent mode of occurrence is as medium to large plates of selenite
rather than the fibrous satin spar variety so abundant in the upper member

of the Bulldog Shale of the opalfields. The gypsum plates develop along
bedding plane partings as well as in gently to moderately-dipping joint planes.
Gypsum is seen to replace (and pseudomorph) fibrous epsomite in the upper
more weathered mudstones, producing a white crumbly mineral which is somewhat
reluctant to dissolve in water and to all intents and purposes tasteless.

It is always possible that the mineral glauberite, Nay Ca (SO4)7, can account
for the higher soluble calcium values recorded in some localities. A classic
example of gypsum pseudomorphing after epsomite/bloedite was noted at sample
8333, which recorded a high calcium value. It is also notable that cracks
which develop in limestone lenses tend to be filled with satin spar gypsum,
while partial replacement of the Timestone's upper and lower contacts by
disseminated gypsum is also a common feature.
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(2) Magnesium - epsomite (MgSO4 .7H20) most commonly occurs as hair-like
crusts composed of a myriad of tiny brittle spicular crystals which grow

in fractures in the shales usually within one metre of the current surface.
These crystals can and do grow at a very rapid rate; for example, a sample
locality exposed to the air and showing negligible epsomite mineralisation

in early July had grown a substantial deposit of spicular crystals one month
later. The local sediments are quite moist and this moisture when attracted
towards the exposed surface resulted in the growth of copious numbers of
epsomite crystals just beneath the new surface.

Epsomite also occurs at depths below 0.5m as coarse-grained fibrous fracture
fillings up to 5cm thick. Undisturbed, the epsomite fracture fillings are
composed of colourless slender disphenoids, similar, at first glance, to

satin spar gypsum, yet recognisable because they tend to grow out from both
walls of the cavity like very sharp teeth. Within an hour of exposure the
epsomite crystals start to lose some of their water of crystallisation leaving
an opaque white coating on each crystal face. Within a matter of a day or

so the whole of the crystal mass has turned white and opague.

(3) Sodium - bloedite is the hydrated double sulphate of sodium and
magnesum (NapS04 .Mg SO4 .4Hp0) and consists of 42.5% NapSOs, 36% MgS04

and 21.5% Hp0. Bloedite crystals tend to occur at least 0.6m below the
surface and characteristically form squat but sharp prismatic crystals,
usually growing on one surface of a bedding plane or fracture and often with
a hook-shaped curved habit that is unmistakable. Digging away a sample
channel by hand before sampling one can feel the sharp bloedite crystals
rather like small rose thorns. Bloedite crystals are ice-like and remain
colourless even on exposure to the air. They are harder than gypsum or
epsomite. It is reasonably certain that in some instances epsomite pseudo-
morphs after bloedite, the result often showing up as bloedite crystals which
will freely effloresce.

In addition to the four quite distinct types of sulphate mineralisation
described above, the highest grade mateRnial, or salt cake, which occurs at
the top of the mineralised zone immedi%gkly below the overburden is composed
of an aggregate of granular crystals. “YThe crystal aggregate is probably

a composite of epsomite/keiserite and thenardite (?), the latter probably
accounting for most of the sodium content. Thenardite is orthorhombic
dipyramidal in its crystallography and can relate to the abundant granular
crystals nearest the surface. :
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The Ticence area seems to be essentially free of other salts, especially
chlorides. Only in the northwestern quarter in an area approximately 300m
north of sample location 51/52, the silty shales have minor salt encrustations /
along joint planes which give the telltale sickly sweet taste of halite. ,
It was notable also in this area that there is very TittTe gypsum and only

a trace of epsomite mineralisation. Something is clearly amiss with the

Tocal geological environment, and yet the sediments produce a thicker than

usual soft dark greyish-brown overburden which almost defies low range four-
wheel-drive. The presence of some chlorides can account for the apparent
deficiency of sulphate in some samples, as discussed in the section which
follows.
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SAMPLING RESULTS

It was reported in the Quarterly Report of 29th Nov. that the sampling programme
was carried out with two main objectives in mind, namely,

(1) to establish those areas whére worthwhile near-surface concentration
of water soluble sulphate salts has taken place, and :

(2) to assess the geological, geochemical .and geomorphological circumstances
which give rise to the concentrations, or the absence thereof.

A total of 72 samples were collected and after pulverising were analysed

by Amdel for % water soluble Ca, Mg, Na, K and SO4. The analytical results
show considerable variations in the water soluble salt content of the material
sampled and a full discussion of the significance of the variations is given

in the Discussion section. The sample locations are plotted on the geological
map and a colour code, based on the total of % Mg plus % Na multiplied by

the height (or depth) of the chip channel sample is used to illustrate the

more prospective areas. The resultant product is more meaningful than the

% Mg and % Na alone without taking into account the vertical extent over

which these values are maintained.

In the sample-by-sample review which follows, the calcium, magnesium and

sodium values are followed (in brackets) by the calculated % of anhydrous

CaS04, MgS04 and Na2S04 to give the reader some idea of the relative abundance

of these theoretical mineral equivalents. In fact, if one were to calculate

the relative abundance of gypsum CaSO,; .2H20, epsomite MgSO4 .7H20 and bloedite
MgS0q4 Na2 S04 .4H,0 the values in brackets would increase even further.

The anhydrous equivalents do give total values which in about 37.5% of the

cases agree with the % S04, 50% give totals which exceed the % SOy while

only 12.5% give totals less than the % SO4. The samples in which the calculated
% soluble salts exceeds the sulphate content strongly suggests the presence

of soluble salts other than sulphate - probably chlorides or possibly carbonates
or nitrates. Halite seems the most likely intruder, but the possibility

of sodium carbonate, or trona, should not be overlooked. In those few cases
where there is an excess of sulphate, and it is significant that these tend _
to be the higher grade samples, the excess may be brought about by the bentonitic,
i.e. expansible clay, qualities of the shales/mudstones which when wetted

while dissolving the water soluble salts tend to absorb some of the available

Ca, Mg and Na cations leaving an apparent surplus of S04.
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Sample 8326 Ca 0.26 (0.62), Mg. 0.082 (0.33), Na 0.15 (0.32), S04 0.84%
Sample height 0.6m; % x ht = 0.14 Code blue.

This sample was taken from a Highways Dept. road metal quarry between the dog
fence and the southern boundary of the licence area. It is composed of

typical Oolgelima Gravel under 1 to 1.4m of red-brown sandy clay (Benitos

Clay). There is virtually no trace of soluble salts and the very low potassium
value (0.01%) confirms that the soluble potassium sulphate content of the
originally aluniticclasts has been effectively removed by leaching.

Sample 8327 Ca 1.16 (2.78), Mg 0.73 (2.92), Na 1.19 (2.50), SOq 7.15%
Sample height 0.5m; % x ht = 0.96 Code blue.

This sample was cut from the top of a 2.4m high, south-facing river bank
(tributary of Giddi Giddina Creek) of dark grey to black shales with a few
thin sandy laminations. Negligible limestone. Epsomite as fine spicular
crystals in fractured shale beneath 15cm overburden.

Sample 8328 Ca 0.47 (1.13), Mg 0.83 (3.32), Na 0.99 (2.08), S04 5.91%
Sample height 0.6m;, % x ht = 1,09 Code green.

Located on top of the north bank of Oolgelima Creek almost due north of the
abandoned Stuarts Range Bore No. 2, the south-facing exposure shows only

traces of spicular epsomite crystals in laminated dark grey shales with abundant
limestone lenses. Minor gypsum.

Sample 8329 Ca 1.09 (2.62), Mg 0.46 (1.84), Na 0.39 (0.82), S04 4.76%
Sample height 0.45m; % x ht = 0.38 Code blue.

Located on the south bank of Oolgelima Creek and from beneath 50cm of Benitos
Clay this sample is another example of Oolgelima Gravel, this time crudely
cemented by impure gypsum as confirmed by the Ca value.

Sample 8330 Ca 0.95 (2.28), Mg 0.70 (2.80), Na 0.59 (1.24), S04 5.58%
Sample height 0.55m; % x ht = 0.71 Code blue.

Dark grey crumbly shales from beneath the previous sample. Only traces
of epsomite crystals 20-30cm below base of gravel bed.

Sample 8331 Ca 0.34 (0.82), Mg 6.23 (24.92), Na 4.85 (10.19), S04 41.2%
Sample height 0.1m3 % x ht = 1.11 Code green (yellow + 8332)

This sample from the north bank of Oolgelima Creek was a selected sample

of 10cm of high grade salt cake (granular aggregate) beneath 10-15cm of over- .
burden. It recorded the highest individual Mg assay value and confirms
that the maximum magnesium enrichment occurs nearest the surface - a reflection
of capillary action.
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Sample 8332 Ca 0.62 (1.49), Mg 2.08 (8.32), Na 1.92 (4.03), SOgq 10.6%
Sample height 0.25m; % x ht = 1.20 Code green.

This sample was collected from immediately below the previous sample with
sparse epsomite needles in crumbly shale fragments. A composite of the
two samples is code yellow (2.31).

Sample 8333 Ca 4.08 (9.79), Mg 0.50 (2.00), Na 0.43 (0.90), S04 12.8%
Sample height 0.25m; % x ht = 0.23 Code blue.

This sample located opposite the 'Atomic Bomb' exit recorded the highest
calcium value from shales with glauberite (?) pseudomorphs after epsomite/
bloedite, reluctantly soluble and tasteless, and only traces of epsomite.

Sample 8334 Ca 1.52 (3.65), Mg 0.82 (3.28), Na 0.76 (1.60), SO4q 7.64%
Sample height 0.25m; % x ht = 0.40 Code blue.

This samp]evwas collected from below the previous one with less visible
glauberite (?) pseudomorphs and marginally more epsomite.

Sample 8335 Ca 0.18 (0.43), Mg 2.39 (9.56), Na 2.64 (5.54), S04 16.7%
Sample height 0.4m; % x ht = 2.01 Code yellow.

Sample collected just west of road in dark greyish-brown area littered with
gypsum plates along minor creek, 10cm poor salt cake and 30cm lower grade
salted crumbly shales, granular not spicular crystals. 5cm fluffy overburden.

Sample 8336 Ca 0.12 (0.29), Mg 1.55 (6.20), Na 1.52 (3.19), SO4 8.34%
Sample height 0.3m; % x ht = 0.92 Code blue.

Sample collected from minor creek bank 1.4km north of 8335, similar setting
but with mottled surface due to limestone rafts, 10cm overburden, 5cm of
impure salt cake and 25cm of weakly salted shales.

Sample 8337 Ca 0.61 (1.46), Mg 1.13 (4.52), Na 0.87 (1.83), S04 7.17%
Sample height 0.25m; % x ht = 0.50 Code blue.

Sample taken at 4km peg in dark brownish-grey area to west of road under
15cm of fluffy overburden dotted with cobble lag. Mainly moderate spicular
epsomite and some fibrous curved crystals (probably after bloedite).

Sample 8338 Ca 1.12 (2.69), Mg 0.74 (2.96), Na 0.77 (1.62), SO4 6.18%
. Sample height 0.4m, % x ht = 0.60 Code blue.

Sample taken on north bank of Discovery Creek east of road crossing, abundaat
limestone lenses and boulders, gypsum plates, 5cm overburden, 15cm brown
clay over weakly mineralised laminated mudstones, mainly spicular crystals.
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Sample 8339 Ca 0.12 (0.29), Mg 2.42 (9.68), Na 1.89 (3.97), 504 14.3%
Sample height 0.2m; % x ht = 0.86 Code blue.

Sample collected from bank of small creek system just south of 9km peg, surface
dark brownish-grey and littered with gypsum fragments, 15cm of soft overburden
over crumbly shales with only weak granular salts. The high Mg:Na ratio
reflects the selective nature of the sample, i.e., topmost 20cm.

Sample 8340 Ca 0.96 (2.30), Mg 1.59 (6.36), Na 1.67 (3.51), S04 9.24%
Sample height 0.2m; % x ht = 0.65 Code blue (green + 8341)

Sample collected from south bank of Halfway Creek east of road, black sooty
or carbonaceous shales with soft white powdery salt accumulation for 20cm
below 15cm of residual overburden. Some minor encrustations/aggregates.
No limestone, no laminations, fossil wood occurrence.

Sample 8341 Ca 0.26 (0.62), Mg 1.05 (4.20), Na 1.24 (2.60), SOq4 6.40%
Sample height 0.35m; % x ht = 0.80 Code blue (green + 8340)

Same location, sample from 35cm deeper, shales have spikey bloedite cfysta]s
growing on bedding plane partings. Marginally higher Na level seems to
confirm.

Sample 8342 Ca 0.15 (0.36), Mg 1.91 (7.64), Na 2.31 (4.85), SOq 11.7%
Sample height 0.3m; % x ht = 1.27 Code green

Sample collected just south of 14km peg in bank of minor creek, 30cm of over-
burden mainly dark grey clay, then sampled 30cm of granular salts in crumbly
shales. High Na value is anomalous.

Sample 8343 Ca 1.05 (2.52), Mg 1.23 (4.92), Na 1.18 (2.48), S04 9.31%
Sample height 0.35m; % x ht = 0.84 Code blue.

Sample collected near main tributary junction on Giddi Giddina Creek east
of road on north bank, beneath 10cm overburden, 10cm of crumbly clay, weak
epsomite as spicular crystals, no salt cake, only minor limestone, abundant

gypsum.

Sample 8344 Ca 0.32 (0.77), Mg 2.25 (9.00), Na 1.90 (3.99), S04 10.3%
Sample height 0.5m) % x ht = 2.08 Code yellow.

Best exposure to date, on south bank of G.G. Creek, 5cm overburden over very
crumbly -dark grey sha]e as fragments impregnated w1th granular salts, some
aggregates.  Thin buff laminae.

Sample 8345 Ca 0.62 (1.49), Mg 1.32 (5.28), Na 1.23 (2.58), S04 5.83%
Sample height 0.35my % x ht = 0.89 Code blue (yellow + 8344)

Same location, deeper section, change to spicular epsomite crystals and
minor bloedite spikes in laminated shale.

Aminco
and
Associates

rd




-
-
oo
O

Page 13.

Sample 8346 Ca 0.11 (0.26), Mg 1.72 (6.88), Na 2.15 (4.52), S04 8.95%
Sample height 0.4m; % x ht = 1.55 Code green

On north bank of G.G. Creek just west of road, sloping bank exposure of very
crumbly dark grey shales with grandular sulphate mineralisation and minor
bloedite tow