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INTRODUCTION

This report deals with sulphur proopects in the Lake
Amadous and Lake leals areas of the Horthern Territory, and with .
the related geology of the Amadeus basin as & whole.

It was compliled in connection with the application. by
Newoont PUy. Ltd. for b tenements, Area A and Area B, in ths Lzske
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Sulphyer is one of the few vemaining minerals in uhich
Avstralia is at present deficient. [Most of her requirements are
imported.

Mative sulphur, as such, is not mined in fustralia, but
some productisn is oblained from the treatmant of pyrite.

Australian {aports of sulphur in 1965 amunted to 367,869
sons, worth §7,496,000, and 1968 434,045 tons, worth (11,930,000 were
1oported.

Witls sulphe 8 not an evaporite aineral, most of the
wrid's produchien comss from deposits sssociated with evaporites -
eapectially selt domes = which have resulted largely from bacterial
setdon on gypsom and anhydrite.

It has Deoans known for some time that the Amadeus Basin has
had & conaidershle eveporitic Mstory, both in the Upper Proterozvic
and in the Canberisn, and that these evsporites played a considerable
rols 10 the tectonie history of the basin. However, the absence of
abundend evidense for selt tectonics, together with a lack of know-
1sdge on the detailed geclogy of the basin, has led most observers to
be conservailve in thely estimate of the megnitude of ths Upper
Proteroscds evaporise deposits.

It s our opinion that substantial geophysical, well and
surfscs avidencs does exist to support the theory that an evaporitic
basin of considevabls sise was deposited in the Amadeus 3asin during
she Upper Proterosoie. Further, it is felt that the reason this
eveporitic seqwangee did not manifest itself clsarly through normal
salt structares, e evident elsewhere in the world, is that the basin
~was subjected to eonsiderable orogenic foroess which modified normal
st testonic stresees.

A discusaton of the geological history of the Amadeus Basin
follows dalow. Particular emphesis has been placed on the Ditter
~ Springs Formation and its underlying evaporitic sequence, ond its
special algnificance to the Lake Amadeus and lLake ileale areas. This
is supporved with disgrams shown &n Figures 1 to 5 and by a structural
crose-section dramn to scale in Fipure 6.



WEAL HISTORY.

The geological history of the Amadeus Dasia bepan in uhat
is now the south east margin, with the extrusion of Pre-Canbrian Lavas
(Mount Harris Basalt) and the sedimentation cf the Bloods ilange 3eds.
™he sge of thess tomumiamm. but is thought to be Lowes
Proterosoic.

m:mfonmdbyupmanﬁemsmncf thase beds
h&-mm&mclm.

In the Upper Proterosaie, wide spreed deposition of sand-
stons, siltetans sand besal conglomsrate occurred as yepresanted ly
the Hesvitres Quartsite £n the north and the Deen Quartzite $n the
south. These formmtions are thought to be carrelatebls equivalents.
The Heavitree Quarteite has & meximem moasured thickness of 1410 feet
of Ellary Creek in the MesDonnell Ranges. The Dean (uartzite varies
in thichness betwesn 7900 feet in the Robert Hange to sbout 1500 feut
n the Plultareme Range. The blanked type deposits were latd down on
& matwre surfeos in a shallow epicontinentsl ses (see Fig. 1). The
rate of clastic sedimentation fel). off in the later stages of deposition.

A% this time, the sea appsars to heve becoms deeper but very
restricted, poseidly as the result of algel resf growth, and deposits of
halite and gypsum were ladd down. Thess deposits are generally considered
to be the lower part of the Bitter Uprings Formation (see Fig. 1).

Unfortmately, as might bs expected, these depoaits are not
well exposed at the surface. The only recorded surface expressions
ooowr in the Goyder Fase diapir structure in the MacDonnell .ianges and
alse a8 a number of wmel) gypeum plugs and diapirs on the Hount leidvig,
dlaptr is the only good sxposure, showing the underlying svaporites
intruding and doming the overlying cacbonate member of the sitter Lprings
Formation. Of the other smll gypsum plugs referred to, some appear to
be trus dispirs which have intruded the overiying Upper Proterosoic,
Cambrisn and Ordovician sediments, while others appear to have bsen
intruded aleng fault sones, and still others are associated with anticlines
vidoh have besn bresched down to the Bitter Syrings formation, thus
exposiag gypswm in the core of the anticline.

The Johnstone (411 diepir located in the ibunt lennie map

ares, is one of the largest. It has a surface Giameter of intrusive
gypoum in the structure of ons mile and rises about 100 feet above e niain.,



S

The gypsum mass has an amorphous friable weathered crust :ith some
secondary selenite. The rrimery laminated and contacted ¢ymsum is
wposed {1 deeply incised pullies. uJeveral isol:ted large masses of
angular hlocks of weathered crystalline dolomite, crystalline dolomitic
Umestons and brecciated crystalline dolomite lie on the surface of
the gypsum. Mach of the dolomite which is contorted and brecciated
contains possible strometolites vhich is litholorically identical with
the Bitter Springs Limsstone.

Sieilar messes of gypsum ocour in the core of en anticline
south of Cleland Hills and extend from the south east corner of tha
Hount Reands map sheet to the south west corner of the [it. Lisbig map
sheet. . southreast continuation of this trend corresyonds to the
culmination seuth of Ucher HL1l \nticline (see Fip. 6). st of tho
outerep is ssoondary amorphous, friable, white, sypsum with scme
ssocodary orystalline selenite. ilowever; there are. seversl exposures
of treeciated prinary gypsum in small gullies. There is no evidence
in these ocutarops that the gypsun has plerced the overlying sedimenis,
but the btreocciution and shearing of gypsum demonstrates thot the moas
has bes mobils. '

At Mount Marray on the Lake Amadeus sheet, hichly weatnered,
sheared, laxiseted gypsum overlsin by isoclinally foldsd, brecciated
dolomite and limestons erops out in the core of an anticline in Upper
Proterosolc and Palasosoic rocks. The isoclinel folding of the carbonate
rocks 1s mach smallsr and tighter than the main anticline. This exrosure
axtends into the Bloods ilange area. Two other similar exposures of
&ypsum ocour in the north sast portion of the 3loods iiange map sheet;
~ however, the stretigraphic relationsiip supggesis diapiric intrusion of
the gypsus. ’

Several other probable diapirs oceur fa the Lake Amadeus map
ares between Inindis Bore in the south east, and Jount fawray. Tley ave
roughly ciroular in shape, often have a core of sheared gypsum with some ‘
sink holss up %o 35 feet deep, and are surrounded by steeply dipping beds. -
(o suspected diapir is a circular depression which 45 covered Ly mounds |
of sseondary gypsum, surrounded by hillocks of travertine. In most cases
exposures in and aroand the diapirs are roor.

Only the Ooraminna Ho. 1 .ell ond the t. Charlotte io. 1 well
penstrated the evaporite sequence in the subsurface. The Joraminna well
drilled 187 feet into red-brown crystalline salt below 1514 feet of itter
Sorings limestons. The well was not taken deeper because of poor rotroleun
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prospects. However, seismic sections across the Coraminna structura
show & large thickness of unierlying salt, and suggest that this
structure 1o the result of a salt doms of & salt pillow.

The Mt. Charlotte well encountered two salt beds up to 134
feet thick in the basal 837 feet of the Bitter Uprings formation. <ids
was overlain by 1051 feet of Rittar Surirgs limestons. This domel
structure {5 also probably due to salt tectondcs. Other structures in
the Asadeus Besin are no doudt also associated with the evaporites in
the Uppexr Proteroseic, but wells have not been drilled deep enough io
penetrate the malt. '

Soms ecmopt.ion of ths magnitude of this evaporitic seguence
can be obtained 1f one accents the B.!1H. derth to bassment maps based
o0 arvomagnetics and compares it with known surface geology (see Iis. 6).
In sows areas, up to 20,000 feet of sveporites must be interpreted’ to
aceowrt for the differencs. Unly in the Missionary Plains Jynclinorjum
does the depth to basement correspond to the known sedimentary section,
and even herwe, there is often a diocrepancy of between 5 and 10 thousend
foet, ‘

Thus, a ocensidereble thickness of evaporites can be interpreted
a8 having been 1add dowey at this time, liells, ilamford and Cook (3.7.72.
Recard 1963/51 p.11) state "The diapiric structures indicate the possibility
of an inelusion of thiek svaporites in the formation" (Zitter Springs).

As the sea bocams lses restricted, extensive algal carbonates
of the Bitter Springs limestons were dsposited, and to tiie south, the
Pinyirng Jeds of similar lithology were laid down.

The Bitter Springs ilasstone has a meximmm known thickness of
2500 feet at 51ling Creek and is thought to be no thicker than 30C fost
slasswhare. The total thickness of the Pinyinna Jeds is not known and
only 700 feet have been measured.

The Bitter Springs limestons consists dominantly of dolemite
with a fow interbeds of calcareous dolomite and limestons. The dolomite
is commonly dark blue grey with common pink, red, maroon and purpls '
varistions. It is mostly fined grained with some medium snd coarse
greins. Oolitic dolomite is found in some localities as well as
trace of sand grains. They are laminated or thinly intsrbedded with
siltatons, shale and medium, friable sandstones. OUmall thickness of
siity sandstone with pseudomorphs after halite occur as well as calciun
and sodium sulphates, the former being more commn. Irpegular chert
bands and lenses are gomrmon and stramatolites are often prosent. ihe
dolomite 1is often foetid.
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nly one section wan messured sad deseribed in dotail on the

Leke Amsdeus mep area and thdo was in the core of the Tarana MIL Anticline.

A thickneas of 1672 feet was rocorded, but ihe hase mot exvosed. It

comprised mainly dolomite which was hard, dark grey, in rloces mrple, rowm,
pink or yellow, fine grainad laminzted thin or medium bedded, with vorioble
amounts of white, grey and pink chert. In some nlaces the dolomite contains

w to X detrital quarts. Interbedded with the carbonates are red-irown
and white spotied siltstone and malstone. A sandstone bed was reported
Bear the top. Algal strometolites are abundant in the lowor 300 fest and
oocur also a8 sumll bioherms in the upper few fest.

~ The Ocher 411 No. 1 well penetreted 1§24 feet of interbedded
dolomitic limsatone and the caloarecus siltstone of the Bitter Lirdinga
formation withous reaching the beass. The Sast Johnny's Creek ib. 1
well drilled 1374 feet into tho Bitter Springs Formetion encountering
interbedded cherty dolomite, czloarsous siltstone and shale.

In the north end north~east portion of the basin the Sitter
Springs has been divided into a lower Gillen member and an upper loves
Uresk menbar. The lower membar is often intricately folded and conw
torted. [ome residunl hydroecartons have been recorded from the Ditter
Springs Tormation in wells. '

In the type section st Pinyinna Hange, the Pinyinna beds
oonprise bessl beds of grey-brown and white laminated siltstone overlain
by grey and pdnk, fine to medium grained, laminated dolomite, foetid
dlomite, grey dolemite with siromatolites and pale grey limestons.

It i3 felt that the Sitter Springs limstons was deposited in
& fairly atahle shallow water shelf environment. while the Pinyinna
bads were laid down in the south sast, considerable clastic sediments
were 3till being derived from the south and deposited togsther with
eraporites. This wee followed by wide spread algal limestone deposition
{see Fig. 1).

Sebsequent, to the deposition of the Bitter urriugs forration
and Pinyinna beds, speirogenie movements took place which resulted in
some blocks being sroded and glaciated. Juring this perind and
imvediately following 1t, the Inindia Seds were deposited in the south
and the Aregongs Formation in tis north (see Fir. 2). 4

The Inindia 3eds have a compiled maximum thicknos: uhich is
sstimted to be about 7000 feet at Mount Connor, loeated south east of
Lake Amadeus. It comprises mainly sendstone and siltstone with sone
t4115te.
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The Areyonga Formation and Inmdia Beds arc ceacidered to
be portly aqueolaciel in origin, Iaterbeds of colitic cad alpal
limsstons vere deposited in varmer interglacial perdods.

Increased instability vccurred, both in the south ond in
the west during ths later Upjer iroterosoic. In the south, thick
clastic depomita of the winnall Jeds were lsid down, wiile ia tho
north, the Pertatateka formation was deposited (see Fig. 2).

The thickness of the iiinnall Deds is tihought to vary
between 3000 feat and 50C0 feet and may be as much as 2000 fect in
the south east corner of the Lake Amadeus man area.

The Pertatateka formailon comprises mainly sondcicne,
siltstons and am.‘&e_s with minor limestones. It 4s thought to be
sbout 550C fest thick in the wastors portion of the [facdonnall Sance,
‘tut thins repddly to the 3outh esst and 4s abaent &n the ilrcenie ond
Ocher HL11 Anticlines {ses i'ig. &), This thinadng s thovght to be
due to ;ro~Casbrisan erosion rether than nen-deposition.

Upper Proteromoic sedimentation wes terminated by msjor
orogenic movements in the south (see fig. 2). This resulted in the
Petormann langes or Lake Nesls Folding in late Upper Uroterosoic or
- early Cabrisn tims, which caused recumbent and isoclinal folding of
the seaiments bensath the Playinne bods or Ditter Springs formation
a8 well as metasorphiss. The Dean Juartaite and lsss svaporitic
Pinginoe Seds wers sxtensivaly infolded, whils the overlying sedizents
slid northward on a decollement surface in the evaporitic sequence.
Probably in sarly Carmbrian tims some 20,000 fest of Mount Currie
Conglomsrate snd Ayers Hock Arkose were deposited as molasse type
sodimonts againat the first of the main recumbent fold mouutains.

The effect of this orogeny on the evaporitic sequence wmas
4o squeete the ewaporites nortimerds into the Lake Amsdeus arca. -
It is also quite likely that some flowage of evaporites took rlace
prior to ihs orogeny beosuse of an overburden of some 10,000 to 15,000
foot of sodiments in the south. It is generally accepted that salt
becomes very plastic with an overiuwden of 000 to KOO feet of sodimenats
and that it Qows towsrds fold crests of areas of minimm load.

| Normal salt structures which would have formed becamse of
this overburdes were disrupted by the orogeny, and thus siresses were
relieved and normal fold structures formed. ' '



In the northensstera rortion of the “wedeus Jasin sediszntation
wes apparently uwinterrurted, and the only eifect of the etermann
Orogeny was to clange the sedimentalion from siltotones, shales ond
carbonates to arkosic sandsione. Crosion of $he novly rojsed lond
surfece during the Casbrdan provided clastic mterial wideh wme
deposited in a fluviatile, deltaic end paralic envirenment. ‘hece
sediments are represented by the Cleland sandstone (see Fip. 3).

North and sastward, the Cleland sandstone intertoagues with and
grades laterslly into the siltatones, shales and carbonates of the
Pertacorta Group.

In the sxtrens north east corner i the basiz, o restricted
eaviromment prevaliled and Tertoorte Group ovaiorites were deposited.
The Cisland Sandstone has a t.dck.ess of 1568 feet in the Lake Amnicus
mp ares and thickens nortiward to 3500 feet in the tbuut iieddg avea.
SHi1l further nordh in the Idirriki Jange, the Jertaorta (roup is
reported to be KOO feet thiek.

This overburden of sedimeats in the north would probably
have started eveporites flowing soutimard in to the centrsl nosition
of the baain where the overturden wes lsea (see Fig. 3)

As the dasin subsided during the Cambrian, the marine
anvirotment becsme mors widespread.

Tis tranagresalon continued into the (rdovician 1ith
minar yeversals resulting in the cyclie interfingering of ~arins
shales and limestones with deltalc sandstones and afltstones of the
larapinta Group (see Fir. 4). Each successive transgression appeara
to have besn move widespread than the mrevious.

A mectmam of 9500 feat of Grdoviclan farapinta sediments,
~ including the Yaresnie sandatons, vere laid dovm in the Idirrild Henge.

- By the end of the Urdovician, some 25,000 feet of cediments
wers presuing down on the underlying evapordtic sequence iu the norihorn
portion ol the basin. This ovorburden must undoubtedly have caused
considerable {lowege ol evaporites soutiwerd, It 19 also iolt ¢hat
salt domiug maet have talen place, probubly alea: anticlinsl trends
satablished by the pevicus orogeny.

Approximetely at this time, uplift started to occur in e
north, marking the boginning of the Alics Springs orogeny. This vasulted
in the erosion of Urdovicien, Cantrian and Upper iroterozoic rocks in
this aree duriug the Devonian. The derived clastic sediments were
deposited imediately to the south as the Fertnjara formation (see Pige 5).



It is estiaated thot some 1u,liv fH. 2o 20,000 ft. of esnlomerote ond
sandstoue were derosited 1u the “issionary iloias syaclinoriun adjoceont
to the urlift arca, but theve Lhin rapidly to the couth.

Urogenie movere.its coatinued luto the Carboadfercus causiag
reeurbent folds i the Hitter urriugs Foraotion and ualerlying older
rocks aglong the aorthern morpin of the basin. Uedime.ts yowger thon
the 3itter _Urnriags Foramation slid south and vere folded snd favited in
a manner typical of decollemsut sliding. Tids resulted ia jost of the
structurss now obvious at the surface. Agoin oropenic move rents rmst
have modified the streosses resultiag from salt tectonics.

isssentislly, the structural picture has remained the same
from the Carboniferous to the present. (see Fig. 6). There is oae
notable difference between tiie ilice Jyrings Cropeny and the Fetermana
fanges Urogeny. In the Fetermann Urogeny, the intensity of folding dies
out to the north away from the orogenic area. liowever, in the Alice
Sorings orogeny, the folding a:pears to becoms more fntense to the souti.
The reason for this is thourht to be two-fold.

¥+ Soms pntielinal trends were already established ia the central

" portion of the basin by the rrevious ietermenn Crogeny. Shese
were intensified by salt tectonics during the Combrian,
{rdovician and Devonian,

2. T.e thickness of competent sediments is lsas in the central
prtion of the basia and thus less likely to reuist the
tectonic stresses applied during the orogeny.

The Carboniferous, Yermian and ‘esozolic were times of long
contiaued erosion. The net r2sult is that successively older Teds ave
exnosed in the cores of anticlinal structures in a southward dircction.

It is owr opinion that this trend culminates in the vicinity of La'e
Amedeus, Lake Neale and possibly also in Lake .lacdenald end Lake ioukins.
In thase areas, the Bitter <uriaps formation would be exrosed in the

cores of anticlines. Although outcrops sre poor in the viciaity of Lake
Amadeus and Lale ileale, it is sipgnificant thot 1f one continues the Lake
Heale trend to the west, the larpest exros:re of Jitter urriags formolion
on the Bloods Range map, is found. This has also been stoted by ..ells,
Formsn and Ranford (B.i.R. iteport 65-1964 p.13}: "Lokes .zedonald and
llopkins may have formed in part over ths Bitter .y rings idmstone.” lace
erosion had stripped off the overburden down to the Jitter Junrings, down-
ward rercolating preund waters would dissolve the uvaderlying everorites and
cause a collapse of the overl,iag caprock. The resultont deprcosioan vould
form lakes during the Tertiary and the Juatevaary.
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A crust of gypsun ond halite, torother with aceolian saud have
been laid dowm iu the lales. (hose have not been cxamined very closely,
nor have ths underl;ing beds. uUcposits of travertiue and rypsum Corder
the lakes and occur as mounds up to 25 ft. hiph withia the lakes. iIn
rlaces near the lake shore, sand has been blown over the evanorite crust.
doms of these evaporites may have been dissolved fromn the underiylang
caprock.

in snalysis by 3. daker (3./4.7.) of the crust in Lake [leale
yielded the following water soluble componentss
Cl. 12.3%, 3)& 10.8K, Ca 0.54%, ¥g 0.328, fla 12.8%, K.0, 14

Other samples collected at M65 and M59 on Lake Yacdonald and
at R107 on Lake Hopkins gave the following analysis of water soluble
salts

59 598 MC M5 RI07

a 57.7% L7 LI M2 2.1
m* 1.9% 12.42% 16 0% 13.47% 643
Ca 0.h% L.57% 6418 223 0215
" 0.19% 0.27% O.258 1.63% 0.53%
N 6.8 2.95% 3.35% 23}‘35 30.0%

Total:  97.02% 24,966 0.7  86.59% 7931

An analysis of a grab sample from a mound in Lake “nedonald

EAves '

S.Oz 10,368, CaD. 27.20%, @3 39.35%, 0. 18.13%, F3203 % &12@3 1505

Unfortunately, no wells have been drilled in the vicinity of
Lake Amadeus or Lake ieale which could be used to prove or disprove the
eollapes theory. The necarest water bore is Inindia bore located to the
south east of Lake Amadeus. The formation in which the well bottomed is
- unknown, and the well hes baen abandoned because the wnter wos so saline.
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RELATIONSHIP OF SULEIOR 70 uvapsazmus ¥

Although sulphur is mot an evaporite mineral, most of the
worlds production comes from déposits associated with evanorites.
These deposits can be grouped under trinary and secondary deposits.

Prioaxy Peposlis.

The initial restriction of a marginal basin usually maonifests
itself in the development of a sapropel facies in the deeper parts of
the basin. Thers, bitumsnous merls, free from benthos, accumilate.
The overlying water is contamingted with hydrogen sulphide. In large
marginal besins this *poieoned” sone may extand to within 200 meters of
the surfaee. Only in the wall oxygenated surface waters can normal plant -
and antiml 1ife survive. Tis remins of these organisms shower down on
the see floor whare they give rise to the sapropels. ilhen such restricted
basins are loseted in very arid regions, the surface waters are usually
supsr saturated, st lsast with calefum carbonote. A very important facles
change results, with the bitumenous marls of the deeper parts of the basin
grading into limestones with rich benthonie faunas, st depths of less than
200 msters. mmnzammafmmmmmmdm oxygen
eonteant of ths surfsse waters sare favourabls, baemm may cavee a great
deal of native sulplmr te precipitate.

Soetodary Deposite

Secondsry deposits of sulphur can be formed by the bacterial
astion on gypsum and snhydrite, and by the reaction of bitumen and “oil
fleld waters" with caleium end megnesium sulphate.

Bitumens, rising into & gypaum caprock, can couse epigenstic
reduction of caleciws sulphate. The hydregen sulphide troduced may react
| with caygenated ground waters to produce native sulphur. Important sulphur
deposite of this type are to be found in Texas, Loulsiana and New Mexico
{e.g. Baling Dome, Texas). :

In the Hildesia field in Germany, rising soclutions were mosily
impregnated with bitumen from the underlying sapropels. In places they
reduced magnasiva sulphate to native sulphar, end redicactive decay of
the urenium content produced blue halite. These "(4il fieid waters" are

3311 frequently encountered, espacially in pore spacs of the mein anlhyiirite.

= Taken mainly as extracts from "Galt Deposits” Ly lermann Borchert, &
mm D« By,
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The gypsum in evaporite deposits ia Jiclly hios Deea reduced
!whﬂahlm&mwﬁwmwmmmm%uﬁmm&ua&mmwm»
portant. sulphur derosits i basins five miles long by half a mile widc.
Sinee the initisl gypsum wag associated with corbonates, the sulphur io
usually disseminated throughout the cellular limestones. lialite and
potash salts were also precipitated at times from more concentrated
. mg

- Probably the most significant sulplan deposits are associsted
with salt domes or dispirs which have been subjected to solution effects.
As thess structures riss towards the surface, they cncounter downwardg-
peroolating meteoris weters that produce complex retrogrsde metamorphic
changes and alse partial or complete selution of the salts around the
periaster of the intrusion. As the more solubls components, halite and
the potesh salts, are preferentiaily lsached, a residve of gypsum, '
anhydtire, lJimestons and clay greduslly accumilates. This residual lsyer,
ﬂnapu&isnﬂ&&ﬁb&m%wﬂm&wofmmwummwmmuw
proceads most repidly. '

But 1% alse maniles the side of the dons, often tapering
say and diseppearing dewosards. The composition of the csp &3 related
0 the choreeter of the originel evaporites. Caleium sulphates frequently
_mmhﬂﬂnﬂmnunwwnnmﬁuunnmmmumdmﬁammmm
ﬁnhmdnhmﬁhmanmMﬁldu.

Collapse depression with e

~
shollow Lake s N
\/4* \
KT v - . <SRN
N o \<\\ N
> 5 <>Q(<\)\
& S,
~ S J A2 CAPROCK S \}\Q

Collapse Structure iroduced by Jolution of Top of
Underlying Salt Doms during Development of Anhydrite Cap iliock.
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Interngily the caprock is usually very cavernous. FPart of
its caloium sulphates may be bacterislly reduced to sulpinw. Leonomic
sulphar deposits of this type arc common &n the Gulf Coest. Soms 10
- mdllien tons heve been produced from the Sulph Dome, Louisiana, and
the Bolling Dome in Texas 19 estimated to contain no lsss than 40 million
tons, The sulphar octurs here in the lower pert of the limestonc and
the top of the gypmm. Both are £t cavernous that the bunches, seams
and orystals of sulphur mske up no less than 20-40% of the total volume
of the roek. The mulplusr wons varies in thickness between 8 and 100 m.,
and 18 overlain YW 2-60 m. of barren caproek. Many other minerals occur
in small quantitiss. Solution of smlts at the top of the dome may leave
the owerlying sediments unsupporied, and oollapss structures are often
prodwosd, This toric has besn thoroughly dealt with by R. Hundt (1950).
A blook of overlying sediments, circular or elliptioal depending on the
shmpe of the dome, subaides to arvates a depression that frequently becomos
the sits of & Jake (Pig. 7). The sunken block is usmlly heavily
fractured ~ even brecsiated -~ and often penstrated by veins of gypsm
(Mg. 20.13). In nertherw Cermuny, soms of these depressions were
occupied by Tertisry ccal mampe (Geissltal, Stassfurt, Helstedt, ete.)
Thieck, sfroular or #lliptical lignite bodies are therefors prosent above
sons of the salt domes.
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CONCLUSIONS AND RECOMENDATIONS

It 19 concluded that Lake Amadeus, lLake ilkeale and possibly

Lelos Macdonald and Lake Hoplkins are essociated with collapsed anticlinal
structures containing evaporites.

It follows, if this ia the cese, *hat economic sulphur

deposits coxld eonceivably be found associated with the collapaed
osprock portion of these struchures.

Tt i3 veconmended that sn exploretion progranms be wxier-

talan to evaluate prospeets ocovered by Ares A (Lake Amadeus) and Ares B
(Lals eale)as followss

1.

2.

3.

&mummmhmdanmlemt

- Anformatiou on thess areas.

mmmmmmmwﬁmﬂw
structural information tn the vicinity of Lake Amadeus

'mmm,mwmzymmmsmwsmnga

formation for lithologiesl information and possible facies
chenges.

A geophysioal survey to be conducted 1f warranted (possibly
a detaliled gravity mrvey)over the lakes, end/or

A drilling progranms to be conducted if warranted, consisting
of a few shallow steaiigraphic test wells to a depth of between
1000 ft. and 1500 feet. '

It i3 also recommended that consideration be iven to

applying for an Authority to Frospect on Lake ‘acdonald and Lake
Hopkins from the Uest Austrslian Government.
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description of areas A and B.

From & podnt with the ce~erdinate latituds 25%00° S and
longitude 133°30' E. 6 milea west on sn aximith bearing 270%true;
thence west-north-west for : distence of 6 milss on an azimuth bearing
305° trus; thenos dus sest for a distence of 15.2 miles on an azimuth
tearing 270° Wewe, %0 a point with the co-ordinate latitude 2° 57'6" S,
and longitude 1317 031 E, thenes west-north-west for a distance of Al.5
mles in 2 direction with the amimuth bearing 305° trus, to a poiat with
the co-ordinste latitude 24° 35'24* 5. and longitude 120%30! E, thenoce
due east for a distance of 11.5 miles on an asimuth bearing 50° trus,
thence sast-esuth-east for a distencs of 7.5 miles on an asimuth bearing
125° teue, thenee dus east for a distance of 11.4 miles on an asimth
bearing 90°trus, to & point with the co-ordinate latitude 24°3915. and
longitude 130° 56'K. thenee south-south-west for & istance of 4.5 miles
on an ssimath bearing 215° trus, thenee east-south-sast for a distance of
19.7 miles on an asimwdh bearing 125° trus, thenoe due cast for o distence
of 20 miles on sn sxlmuth bearing 90° true to a point with the co-ordinate
latitude 24° 52103 S. and longitede 131° 30'E, thencs due south for a
distance of 9.1 miles to the podnt of origin (Arproximately 490 square miles)

The attached map shows the location of Area A.

From a point with the co-ordinates latitude 24°30' 35S, and
longitude 130 13'24"E. west-north-west for a distance of 3.3 miles on
m&ziuuthboarmgww; thence north-northreast for a distance of
6.5 miles on an asimmh bearing 32%; thance east-southesast for o
distance distence of 38.3 milos on an asimuth bearing 122° true, thence
south~south-west for a distance of 6.5 miles on an agimuth besring 212°
trus to the point of origin. (Approximately 149 square miles)

The attached map shows the location of the irea B.
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