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DEPARTMENT OF MINES
SOUTH AUSTRALIA

QUTCROP MATERIAL FROM THE OODNADATTA AREA

PART 1 by G. R, HEATH

Detailed field studies of outcropplng material
from the Oodnadatta and Wintinnes L-mile areas, supple—
mented by analyses and petrological descriptions of selected
samples, has revealed a rock assemblage of considerable com=-
plexity.

The results obtained have led to a better under—
standlng of the geological history of the area, and of the
genesis of some of the more complex rock types. The
characteristics of certain silcretes suggest that they may
be of economic value as sources of high purity silica,
special sbrasives and filtering media.

INTRODUCTION

During the latter half of 1962, the writer, in company with -

I. B, Freytag, and on two occasions, H. Wopfner, was engaged in
mapping the Oodnadatta L-mile military sheet arca (latitude 27°-28%g,
longitude 135°-136°30'E) as part of the Petroleum Scction's explor-
ation programme. A

Since this was the first detaziled mapping to be carried out by
- the Department, along the western mrgin of the Great Artesian Basin,

a number‘of new problems arose, particularly in connection with the
Tertlary history of the area.

Most of these problems were solved by the detailed examinatlon
of exposed scarp sections and the petrological exemination of selected
surface material. This report covers the latter line of investigatior

The maaority of samples were collected from the Oodnadatta L-mile
area.,  However, material from s urrounding areas, partlcularly from
Imbitcha clay deposit on Wintinna L-mile sheet (described in Depart-
mental Report 55/129) was also 1ncluded.

I would like to acknowledge the considerable assistance I have
received from I. B. I'reytag apd Dr, H. Nopfner, both of whom have pro-
vided stimulating discussions on the geology of the Great Artesian
Basin, . Without their help, meny of the problems associated with the
geology of this area would not have been so clearly defined, and the

e

solution of these problems would hav& been corre spondlngly more
difficult, '
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The petrologicai work was iérgely carried out By D. Smale of
AsM.D.L. @ His summary‘forms part of this report, and most of his
descriptions are incorporated in Appendix 1. | The high calibre of
his work, particularly the portion dealing with the silecretes, is

gratefully adknowledged. This petrography should serve as an

.invaluable reference for future projects in duricrusted areas,

Some of the early petrology was carried out by W. R. McCarthy,
also of»the Petr§lqu Section, L.M.DeLs  All énalyses quoted throughé
out the rerort were carried out at the Parkside labbratories of
AeM.D.L. under the direction of T. R.»Frost. The analysts responsible

are acknowledged before each result,

. SAMPLING AND CLASSIFICATION

Because of the paucity of reliable petrological data on the oﬁt—
cropping sedimehts of the Great Artesian Basin, samples were collected
from outcrops of pre-Permian to Recent age.

Fresh material was collected where possible (except of course,
when considering alteration products), and the petrological samples
were chosen, on the basis of macro examination, as typifying a partic-
ular rock type. |

The details of sach occurrence, together with a general descript-
ion of the actual specimens collected were recorded and subsequently
combined withlthe thin section descriptions. These composite reports
from the appendices to this report, .

Samples'for analysis were generally restricted to material of
possible economic value, such as silcrete, clayé, 1imonité, gypsum and

unusually high grade laterites., Each sample was made up of fragments

. collected across an outcrop or up a scarp scction.

| The analytical and petrological results are included together in
Appendices 1A - 1R since, in hany cases, they refer to the s ame ouﬁ-
Crop.
The results have been sepérated into eighteen groups (Appendices
14 to 1R) to facilitate comparison of~like specimens and provide a
more usable reference. Appendices 14 to 1G cover the pre-Cainozoic
haterial, which is grouped into rock unifs arranged in chronological

order (pfeePermian'"Basement" to Cretaceous ?Winton equivalents).
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‘The Cainozoic material has been treated rather differently,
because of the uncertain age of many of the specimens and the
complications introduced by several phases of alteration to a single
specimen., | :

‘The,post—Cretaceous sandstones and pebble conglomerates have
been grouped together according to gross lithology. These sediments
are almost invariably silicified.

The finer silicified clastics from the Mt. Harvey afea have been
grouped toéether because of their uﬁﬁéual lithologies and uncertain
affinities,.

The laterites and duricrust samples were most difficult to class—
ify. Under the system adopted, samples in which either ferruginiz-
ation or silicification was the sole or exfremely dominant alteration

process, have been gouped as "laterite plus laterite profile" or

"quricrust plus duricrust profile."  Sanples affected significantly

by both processes form a separate group (Appendix 1M).

The remaining Cainozoic samples havg been grouped into lithologies
(I;ﬁéstones, "young" potches); geomorphic units ("gypsite? limonites
and gypsums); and in fhe case of the Mt. Alice suite, localities.

| Lppendix 1R covers the eleven specimens Which fall outside the
grogpings deséribed.'

Within each group, the descripﬁions havé'béen.arranged in’order of
incfeasing "RH" numbers. The "RH" numbers of the specimens in each

gfoup are given in the following section, -

SUMMARY OF RESULTS

This section is an attempt %o integrate and summarize ﬁhe basic
date given in the appendices. Unfortuﬁately, lack of time to fully
conSider the descriptioné has led %o = rather superficial treatment
in some cases.

D. Smale has prepared a Summnary Qf the thin section descriptions
(following section), but as he was unmare of the field relations of
some of the specimens at that tihe, the two summaries may differ

slightly in some respects,
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"Basement" (pre-Permian)

RH: 1, 2, L4, 10, 20. (Appendix 1A)

Theée descriptions ara’father unre;ated, and require
little comment. _

Thé porphyry erratics.rest on (ahd wére presumably derived
from) Cretaceous shales, within a few tens of feet (stratigraphi-
cally) of the Jurassic - Cretaceous sandstone.

The origin of these boulders, as well as their similarity
to the Gawler Range porphyries hés yet to be explainéd. This
problem extends ‘far beyond the Oodnadatta L-mile sheet,

Permian Sediments
RH: 14, 15, 16-16L4, 5L, 163. (Appendix 1B)

All these specimens come.from the'?ermian outcrops along
the west side of the Mt., Dutton range.

The dolomites, With their oolitic textures énd evidence of
abundant replacement, are at marked variance with the %overlying
?fluvioglacials. They may however be lagoonal depoéits formed
before the onset of glaciation.

The quartz sand in the boulder clays is generally well
rounded, a feature which is common in such deposits in South
Australia. This may indicate a rafher mature source area.

In view of the extremely rapid (almost violent)‘way in
which the Permiah argillites disintegrate in water (particularly
RH163); the absence of active clay minerals is rather surprising.
The kaolin and illite may be post-depositional alteration products.
rather than original matrix material.

/. photomicrograph of a thin section from RH14 (one of the
dolomites) appears at the end of this report. | »

Sandstones equivalent to Mt., Anna Seguence

RH: 3, 5, 11, 12; 13, 19, 27, 29, 30, 51, 167. (Appendix 1C).
These samples are mainly from the calcaréoﬁs "fontaine-
bleﬁ" sandstones equivalent to portions of members B and C of the
Mt. Anna sequence. The remaining units ére generaily too friable
to be samples effectively.
Once again, the development p{ oolites is rather unexpected

in view of the transgressive nature of the sandstone. It seems
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that clastic sedimentatioh-was'rather intermittent at several
stages and conditions favburing che@ical sedimentation prevailed
for short periods. The ferruginization which has affected a
number of these samples is probably a Pleistocene event, assoc-
iatedpwith theAdevelopment of the '"gypsite" surface,

The presence of colloform (lisegang) type banding in the
limonite is'very characteristic of this type of alteration.

The principal features bf these sandstones appear to be:

(a) The grain size of the frameWwork is generally in the |
0.125~0,25 mm, rénge (iees fine sand)., Sands coarser than medium
graihed are rarecé.

- (p) Quartz.is the dominant dlastic constituent, It is almost
invariably subangular. - This suggests deposition with minimal
littofal reworking,

(c) Impufe calcite seems to have been the only original
cementing medium (shown by open packing of the framework), This
calcite has remobilised and recrystallized during diagenesis
(shown by efching of quartz gra;ns and develppment of fontainebleu
textﬁre). |

(d) The clean sandstones are remarkably free of matrix and
cement. Only those in whiéh slight recrystallization of the
framework guartz has occurred are coherent enough to be collected
as hand specimens, However, even the cleanest samples are gener-
ally nof well sorted.

(e) Certain beds in the sandstone sequence show secondary
silicification (RH19) or ferruginization (RH12, 167) but why
these beds have been preferentidlly affected is unknown. The
parent sandstone seems to have been calcareous in all cases and
oolitic in most, However, epparently similar sandstones elsewhere
in the sequence aré unaffected, .Possibly only the permeable cal-
careous saﬁdstones were affectéd,

A photomicrograph of a thin section from RH51 (pase of
Mt. Anna Sandstone member B, nor“h of Mt. Dutton) appears at the

end of this report.
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Cretaceous sediments eguivalent to ?Roma Formation

RH: 9, 137. (Appendix D).

‘RH137 is typical of the fairly clean concrctionary 1l me-
atones which occur‘in the lower part of the marine.Crétaceous
section., RH9 is rather atypical. It may represent a deposit
formed in a barred or isolated basin, which became supersaturated
and . began precipitating calcite, The intreformational texture

could result from diagenetic dehydration, or subaerial drying.

Cretgceous guartz-montmorillonite sandstone near 2Roma — ?Tambo
Formation eguivalents boﬁndarx; ,

RH: .138; 139; 142, 145, (Appendix 1E).

“The outétanding feature of these samples (which are prob-
ably equi?alent t6 the "glauconite" séndstone in Santos Oodnadatta
No. 1 Well) is the presenée of iron=rich mohtmoriilonife. The
author feels that this probably developed in the same way as nor-
mal glauconite. It may, in fact, have formed by the recent
weathering of glauconite,

The principal featgres of these samples are:

(a) Grain size generally lies in the very fine to fine sand
range.

(p) The principal framework constituents are quartz, iron rich
montmorillonite and goethite, The goethite in some cases ma&
have formed by replacement of calcareous grains or faecal pellets.
| (c) The presence of a glauconite type mineral sﬁggests very
slow clastig sedimentation. However,(the sangulear shape of most
guartz grains shows that littoral reworking was minimal,

(d) The fact that in several Caées, calcite is intimately
mixed with afgillaceous material suggests local supersaturation
of the overlying water, The more-porous specimens probably
ihdicate vreriods of subsatﬁration, although the possibility of
post-depositional calcite removal must also be admitted.

Two photomicrographs of thin sectiohs of RH139 (a typical sand-

stone sample) appear at the end of this report.
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Cretaceous sediments eguivalent to. ?Tambo Formation,

RHi: 6, 7, 24, 22, 61, 62, 104, 113, 131, 146~1LTA.
(Appéndix 1F)

With the exception of RH7 and 114, the Cretaceous upper
marine (2Tambo) limestones are rather dirtier than the lower ma?—
ine (%Roma) ones. The other principal differences are the pre?—
ence of plant fragments in the "Tambo'" (not seen in "Roma" lime-
stones) and the occurrehée of iron-rich montmorillonite as‘one Sf
-the principal clastic constituents of "Tambo"'limestqnes (aocesb-
ory.or absent in "Roma' samples).

The main features of the suite are:

(a) The grain size of the clastic constituents of the lime-
stones rare;y exceeds 0,2 mm, and in most cases lies in the
coarse silt to very fine sand range. The coarser clastics may
have beeh trapped closer to the source area:

(b). Clastic grains are mainly subanguler, suggesting little
abrasive transport or littoral reworking.

(¢) The presence of iron-rich montmorillonite may indicate a
rather slowjrate'of sedimentation.

(d) The calcite which, tbgether_with some argillaceous material.
forms the eément and matrix in most specimens, appears to be of
chemical origin; It has been less active during diagenesis than
that in the Mt. Anna Sandstone or. "Roma" limestones. |

~ The only shale sample studied (RH196) was Virtualiy pure
kaolin, suggesting rather severe leaching conditions in the
source area and depositionai envirohmentQ
| Photomicrographs of thin sections from RH22 and RH1 34
(typical calcaréous sandstones) appear at thé end of this report.
Cretaceous non-marine sedimentg. ?Winton Formstion eguivalents.

7

RH: 95, 96, 98, 99, 100, 101, 102, 105, 106, 107-1084, 111
124, 125, (Lppendix 1G)

The most distinctive fegture of the "Winton" limestones
is their trachytic fragment contenf. The discovery of this mater-
ial has provided whet may be an ¢Xtremely valuable correlation
tool, as well és raising questiohs as to the geological history of

the area and loéality-of the ?Cenomanian vﬁlcanic activity.
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The trachyte grains occur in all but the most basal
"Winton" limestones, and appear to be the onlyldisﬁinctive feature
by which the marine and non~marine sediments caen be differentiated.

The main feafures of the samples are:

(a) Matrix plus cement is more abundant than framework grains
in all samples, Grains rarely exceed LO per cent of the volume of
the rock.

(b) The calcite is usually impure and rather similar to that in
"Tambo" limestones. AFibrous crystallization is fairly common.

(¢c) Grains are usually angular to subangular (suggesting
deposition with a minimum of abrasion) and lie in the medium silt
to fine sand range. Grainé larger than 0.5 mm. diameter are
virtually unknown,

(d) The main frameWérk constituents are usually quartz, trachyts
and iron-rich montmorillonite, with lesser chert, chlorite, etc.

Only one shale sample (RHﬁO?) was studied, This consists
of virtually pure montmorillonite, and contrasts markedly with the
"Tambo" sampie (RH4L6) .

| A photomicrograph of a thin section from RH106 (basal
"iinton" sandy limestone) appears at the end of this report.

2Pliocene blanket sandstone: Basal silicified pebble conglomerates

RH: L6, 92, 9L, 116, 119, 127, 132. (Appendix 1H)

‘This group of samples comes from the base of the wide-
spread terrestrial ?fluviatile sandstone which caps much of the
high plateau country ezst of Oodnadatta. This sediment varies
little over an area of some 2000 sguare miles, and in fact is high-
ly reminiscent of the basal Tertiary "“agate grit" bf the northern
Flinders Rangese. However, this sandstone is post-lower duricrust,
and is thought to be of Pliocene age.

In general, the basal member is a silicified sandy pebble
conglomerate or éilicified pebbly sandstone,

The pebbles‘are usually quartz or quartéite with lesser
silcrete.' However, in RH9M, silerete 1s dominant. They are
usually rouﬁded, and generally lie in thé 2-15 mm. size range.

The presence of solution cavities in many pebbles suggests that



"

the pH of the sclutions which carried the siliceous cement was
exceptionally high (probably over 9).

‘The matrix is usually the most important constituent of
the rock, from a volumetric point of view, It consists of ill
sorted subangular quartz sand grains in the silt to medium sand
size range. _ |

The cement, which has frequently converted the rock to a
tough impervious quaftzite, was probably emplaced some time after
deposition (probably uppermost Pliocene). The cement is usually
ieucoxenitic opal, but micro~ and éryptocrystailine quartz occur
in a large minority of samples, =2nd clay is & rare constituent.

A photomicroéraph of a thin section from RH116 (a typical
"agate grit" type pebble conglomerate) appears at the end of this
report.
?Pliocene silicified blanket Sandstone (occasionally ferruginigzed’

RH: %2, L5, L7, 64, 82, 84, 85, 86, 93, 109, 112, 1{5, 134, 154.

Appendix 1Ip

Most of the remarks in the preceding section are also
applicable to these samples.

The uniformity of these séndstones is remarkable. They
virtually all consist of ill sorted, subangular to subrounded.
quartz medium silt to medium sand»(usually coarse silt to fine
saﬁd). - The matrix or cement is usually opal, although micrécry—
stalline quartz, goethite and kaolin are azlso common, Finely
crystalline leucoxene is often an important constituent, Silic-~-
ification tends to be rafher patehy, so that exposed samples
(eg. RH6L) often contain anbanastomosing network of cavities,
where the poorly cemented portions have been removed.

Photomicrographs of ﬁhin sections of three typical Upper
Tertiary sandstones (RHL2, 6L and 84) appear at the end of this
report; '

v

Mt. Harvey iArea. Bleacheq and silicified ?Pliocene sediments.

RH: 58, 59, 60, 89, 90, 91 (/ppendix 1J)
This group of samples probably belongs in the "Duricrust
plus Duricrust Profile'" class. However, the suite has been

presented separately because I. B. Freytag has mapped the Mt.
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Harvey area in detail and, as a discrete group, these descriptiohs
Will be easily read in conjunction with or transferred to his
reporf. |

The speéimené range from finely divided opal with 60-70%
porosity to more normel silcretes.

The clastic poption 15 feirly constant in all specimens?
consisting of subangular to subrounded gquartz, ranging from 0.01
to O.4 mm. in diameter (ﬁedium silt to mediup éand)i

The cement is opal (usually rich in leucéxene) in almost
all samples. However, RH90 contains microcrystalline quartz |
(pr&bably after opal).

| The economic possibilities of the very fine porous opal
should be more fully investigated. Such material may have
application as a filtering sgent or special abrasive.
?Miocene-Pliocene duricrust and duricrust profile material.
RH: 43, 4u, 48, L9, 504, 88, 129, 140, 150, 152. (Appendix 1K)

The duricrust outerops from which these samples were
collected were usually superimposed on Cretaceous shales (“Roma"
to "Winton" equivalents); However, the presence of fairly coarse
. guartz sand in many samples sﬁggests that sone contémporaneously
deri#ed'alluvium may have been incorporated in the silcrete
capping.

The principal features of the duricrusts are:-

(a). The nature of the silicéous mafrix or ce&ent seems to be
largely independant of the age-of the duricrust, although in a

general way, the younger duricrust silcretes seem to contain more

opal than those of the older duricrust.

(p) Opal is the pfincipai cement in clean white silcretes.
The samples containing a significant amount of clay or goethite
matrix tend to be cemented.by micro- or cryptocrystalline quartz.
The matrix minerals may accelerate the recrystallization of oﬁal.
(¢)  Kaolin is almost invériably the only clay mineral present,
suggesting severe leaching coﬁditions. However, RHL8 contains
some illite as well. |
Although there is.a marked difference in macro- appearance

and field characteristics between the "vertical lineation' silecrete
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cap and "bleached zonse" of the duricrust profile, there seems to
be 1little difference betweén-them under the microscope. © Rather
intense silicification extends well down into the "bleached zone',
and the boundary between non-silicified (kaolinitic) and silicifiecd
"bleached zone'" is very ill defined,

(a) The novaculite sample (RH150)'1sla,petroiogicalioddity in
this suite. It seems to have formed by the total silicificatiqn
of a kaolin lens of the type found at Imbitcha.

. Upper Tertiary laterite-and laterite profile materisal.

RH: 38, LO, 63, 65, 67, 68, 69, 75, 78, 81, 1104, 117, 118,
1228, 114A-126, 155~1564, 157-1584.  (/ppendix 1L)

The analytical results which form part of this appendix
will be dliscussed in detail in a réﬁort to be prepared.

The principal features of the laterite samples‘are:

(a) The pallid zone material is mineralogically simple, consistn
ing of virtually pure quartz plus kaolin. In the case of the
Imbitcha sampies, (RH155 to 1584) the Keolin is partly relict
from the parent shale and has also formed by alteration of mont-
morillonite, and, to a lesser extent, illite.

(b) The mottled zone material'is more complex, and frequently
contains opal, cryptocrystalline quartz, sericite and illite, as
well as dominant kaolin, Goethite is present in all dark mottles,
and is invariably the youngest minersl in the rock.

(2) The 1laterite capping (or ferruginous zone) is characterised
by the presence of abundant clastic materiél. This is usually
angular and, in most cases, is probably eluviai or of very local
origin,

The clastic fragments are usually quartz, silcrete, clay-
stone or ferruginous sandstone, | The matrix is invariably goe-~
thite, varying from dark brown to orange-red in colour. It is
usually structureless and yery fine grained ( of the order of
1 micron), but a few gsamples contain goethite ooliths (usually
with clastic nuclei).

The field and petrological data suggest the following
‘sequence of events in the formation of & typical Oodnadatta later-

ite.
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4. Silicification (?o0lder duricrust).

2., Kaolinization (deep leaching), leading to the form-
ation of the pallid zone.

3., Deep emplacement of limonite.

L. Bleaching (iron removal) during development of
mottled zone,

5. Mechanical disintegration and minor transport of
near surface material (possibly partly
contemporaneous with 3 and L4).

6. Goethite impregnation of.the'surface material to give
the ferruginous zone (possibly by iron
released during L4).

Photomicrographs of thin sections from typical laterite

cappings, which contain much clastic material, appear at the ehd

of this report (RHLO and RH78).

Samples showing evidence of both lateritization and duricrust
51liciflcatlon.

RH: b1, 71, 72, 7?9 7L, 83, 879‘ 128, 130, 141, 149, 159, 160.
(Appendiz 1M

Despite the extreme variation in macro appearance .between
samples from this suite,.the>petrological work shoWs that the pro-
cesses which led to their formation are remarkebly un:bmplicated,

With the exception of RH130 and RH149 (which will be
.considered in more detail) all textural features can be explained
by the following seqguence of évents.

1. Silicification. This has usually affected sandstones or
sandy shales. In several cases (eg. RH128) the silicification
can be divided into two phases, with a period of mechanical dis-
integration in between.

2. PFerruginization. The emplacement of goethite has usually
accompanied mechanical disintegration of the silcrete, In
RH4159, however, the limoniteo may have been introduced by the chem-
ical replacement of silica.

3« Silicification. Most samples have been well indurated by
a final period of.silicification°

This sequence of events, based on textural features,
agrees well'With the field interpretation of older duricrust form-
ation; lateritization; younger duricrust formation.

‘The samples RH130 and RH1u9'differ fundamentally from the
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rest of. the suite, in that they show an initial phase of ferrug-
inization, . |

In RH130, the older goethite is mérkeaiy\ggiétic, as well
as differing texturally from the matrical goethite. It probabiy
formed before the onset of duricrust - laterite conditions, by
the replacement of calcite by limonite.

RH149 is more difficult to explain. The comparison of
the older goethite with RHL47 (a ferruginized "intraduricrustal"
sandstone) could indicate that the younger ferruginization is
post younger duricrust (possibly aseociafed‘with the Pleistocene
"gypsite'" formation)..

Cainézoic chemical limestones of Upper Tertiary to Recent age.;

ﬂ89 17’ '18 28 33 359 36 37 52 53"56A 579 79) 80’
168. (ﬂppendlx 1N) . .

Most of these samples are from limestones of probable
Pleistocene.age. They éeem to have .formed in lagoons or as
térrace travertine br tufa.déposits around artesian springs
(which were very active during the Pleistocene - probably in
sympathy with uplift of the eastern cordillera during the
Kosciuskan Orogeny). They are typically véry fine grained (1-5
micfons) except where recrystallized, and usually contain a
significant amount of ill sorted clastic material.

Samples RH35 to 37 come from a ?post-'"gypsiie'" carbonate
sequence east of Mt. Alice (see columnar section S3473). They
ére probably lngoonal-deposits which were intermittently dried
out during deposition (formlng intraformational conglomerates).
They have subsequently been dolomltized and silicified to some
extent,

Samples RH79 and RH80 have been classified as kunkars on
the basls of field characteristics. However, the presence of
"calcite ooliths suggests a subaqueous réther than aéolian origin.

Gypsum and limonite occurrences associated with Pleistocene
"gypsite! surface,

RH: 31-324, 70, 76- 774, 1204, 124, 1234, 135A~136.
(Appendiz 10)

These samples fcorm a rather diverse collection. However

they are qli thought to be roughly contemporsneous.
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The limonite, which oftén underlies the "gypsite" cap,
appears to form by the alteration of older limestones (usually
Cretaceous). The textures of RH70 and RH136 show that ferrug-
inizatién pfeceded gypsum crystallization.

RH121 is of interest as one of the few clearly clastic
"gypsite" deposifs; Sandétones‘of this type have been observed
in other parts of the Great Artesian'Basin (Hf Vlopfner, pérs.comm.)e
Mt, Alice Conglomerate and assOciatéd silicified sandstones,

RH: 2L, 25, 26. (Appendix 1P)

This rather enigmatic association is thought to be of
.Pleistocene age. The high degree of. rounding of pebbles (aﬁd to
a lesser extent sand grains) ih the deposit, as well as the

suggested presence of originai c alcareous cement (D. Smale, pers.
comm, ) indicate an unusual, and as yet undetermined, depositional
. environment,

I. Be Freytag will map this area in detail at aAlater date,
so it would probabiy be unwise to comment durther until this has
been done. |

Potches formed by Pleistocene-Recent silicification of Cainozoic
limestones.

RH: ‘3u, 39, 66. (Appendiz 1Q).,

These samples of "potch" represent silicified portions of
Asome of the limestones @&scribed in Appendix 41N. The silicification
is quite récent, and is in no way related to either of the duri-
cfusts.

RH3L is rather complex, and appears to have formed from a
rather "dirty" limestone.

The other samples (RH39 and 66) arc remarkably similar,
,'despitebthe fact that they come from outcrops more.than fifty
miles apart. Both consist ldrgely of fine chalcedonic gqguartz.
They probably formed from cléan, fine grained chemical limestones.

Unclassified Semples..

RH: 23, 554, 97, 103, 133, 143, 1LL, 148, 151, 153, 165-1664
- (Appendix 1R) | . .

These samples were largely collected for mineral identifi-
cation or as unusual specimens. Their age relations (where known)

are contained in the descriptions.
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CONCLUSIONS & DISCUSSION ,

Since the "RESULTS" sectioﬁ includes much that would
normaliy be considered as conclusions, little remains to be said.
Perhaps the most significant points to emerge from this project
are: ' |

1« The discovery of-trachytic grains in "Winton" sediments.
The significance of this discotvery; both from the point of wview of
subsﬁrface correlation and as. an indicator of %?Neocomian volcanic
activity, need hardly be emphasized. |

2 ‘The discovery that "Tambo'" shales are kaolin-rich, whereas
"Winton'" shdles are montmorillonite-rich.,  Although this result
is based on far too few samples to be really reliable, it opens
up a potential field of investigation which could be most fruit-
ful, both from the point of view of fundamental research and as
s possible corrélation tool. |

As in all geological problems, much work remains ﬁo be
dohe. The final map and~eXplénatory notes for the Oodnadatta
L-mile eheet, (the preparation and compilation of which will fall
to the lot of I. B., Freytag) as well as the interim reports on
areas offspecial?iﬁtérést’(Mt;‘Toondipa}’Mﬁ? Harvey) etc.) will’
complement the work reported on hére. In a broader sense, the
reconnaissance mapping of the fifteen or-so L-mile sheets cover-
ing the western Great Artesiasn Basin has much to commend it.

The photogeological maps prepared by B. G Forbes and the French
Petroleum Company of Australis would greatly facilitate such a
mapping programme, This work, 1f combined with a planned pro-
gramme of-sampling for petrological purposes, could lead to an :
understanding of this large and fascinating geological province,
as well as solving many of the puzzling problems encountered in
the area (the extent and nature of the Permian and other margingal
basin sediments; the '"Cretaceous glaciation!; the uroader aspects
of the latefite and duricrust occﬁrrences; and the gypsite-
kunkar relétionship'to name ‘but a few), Perhaps only then could
such problems as the petroleum prospects of the central Great
Artesian Basin and the younger geological history of much of the

State-be tackled with any great hope of success.
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Finally, the work in progress at present has shoWn most
conclusively that a progsrasmme of shallow drilling arouvnd the
western mrgins of the Bagin is essential, if the pdtehtial of
this area is to be fully developed, both from the economic and
academic.points of view. The lack of knowledge of the pre- |
aquifer sediments of this region is one of fhe glaring deliciencies

in the existing knowledge of fundamental South Australian geologye.

48 Aot

G. R. HEATH,
GEOLOGIST,
PETROLEUM SECTION

GRH:EMD
23.7.63,
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PART 2 BY D. SMALE

PETROGRAPHY OF ROCKS FROM
OODN/ADATTA AND WINTINWA

GENERAL SUMMARY OF THE ROCKS DESCRIBED IN THIS REPQRT.

Although most of.these rocks have been formed at cr near
the surface, no attémpt has here been made to classify ﬁhem_as
laterite, duricrust, silé¢rete, kunkar, or any other of the éwail-
able terms; as this can be done only on the basis of field
occurrehce. However, rocks from South Africa described as
silcretes by Lamplugh (1907) s Frankel & Kent (1937) and Frankel
(1952) Dpear = strong resemblance to many of the rocks from the
area around Oodnadatta. This was noted by WilliamsonA(1957),
who applied the term "silcrete" to rocks of this type from Aus-
tralia, All four terms silcrete, duriérust, laterite and kunkar,
would be applicable to these rocks according to théir petrography,
provided their field occurrence was in accord.

A large number of the quartz grains in nearly all these
specimens contailn minute acicular inclusions, minute tabular
erystals, and rows of minute grains of rutile, toufmaline and

goethite,

Ao FERRUGINOUS ROCKS

1. Massive goethite, RH741, RH76, RH151
| These consist of littlé else but goethite; a few small
quartz or plagioclase grains may be present, not generally more
than 0.1 mm across, and forming not more than 41-2 per cent of the
rock, RH76 and RH151 have undergone silicification.
2. Ferruginous sandstones
a.  Sandstones with goethite cement, RHh?, RH65, RH86, RH4107
The framework fraction consists mainly of quartz grains,
and the matrix is of material similar to that in the massive goe-
thites, The grain size of the goethite is usuelly very small, of
the order of 0,001 mm, or els2 too fine for optical resolution.
In the ferruginous part of RH85, the goethlte is admixed

with a cons1derable quantity of ‘quartz.

~
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Some montmorillonitic sandstones, instead of being
cemented by calcite, are cemented. by goethite partially filling
the voids (e.g. RH138, RHAL2).

bs Sandstones with goethite coatings on grains. RHLA

In these the quartz grains are.usually cpated in such
a way as to make the resulting grain well-rounded, or even an
oolith with the'original grain as the nucleus. The cement 1is
usually siliceous, and contains colloidal goethite of a much
paler colour than that coating the grains; 1t appears very
homogeneous under the microscope, and generaliy has spherulitic

extinction between crossed nicols.

3, Ferruginous conglomerates and breccias
Breccias |
The only true breccias (i.e. with angular fragments) in
these rocks are RH70 and RH136. In these the fragments consist
of goethite and the matrix is gypsum. The fragments appear to
have moved so little, ﬁelative to one another, that brecciation
may have been caused, or at least greatly assisted, by the
crystallisation of the gypsum,
Conglomerates |
a, With siliceous clay fragments° RH38, RHLO, RH68, KH81.
RH38 and RHLO are both probably intraformational; in
RH38 the goethite matrix does little more than fill the cracks in
the claystone, The pebbles are more or less iron—stained, and
cohsist chiefly of kaolin and silica. A few quaftz grains are
present..

b. With siliceous fragments. RH73, RH83, RH417, RH418, RH128,
Rh130, RH1L41, RH4159.

These frequently appéar to have undergone more than onhe
period of silicification and ferruginisation (e.g. RH130). The
frégments may be.quaftzAgrains, quartz.éandstone, or some fine-=
grained siliceous clay rock, The quartz sandstones usually
have an opaline matrix containing much leucoxene.

The matrix most commonlylcontains angular to subrounded

grains of quartz and fragments of siliceous rock 0.,1-0.2 mm '
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across surrounded by a vague or definite coating of goethite.
These may be cementsd by further‘gOethite'(as in RH81), surrounded
by opal (as in RH117 and RH1M1); set in cherty quartz (as in
RH83), or a combination (as in RH4130), Often the interstitial
voids have been filled with chalcedonic guartz, generally indic~
ative of silicification as thé final process affecting the rock.
c. With ferruginous fragments, RH67, RH75, RH78.

The ferruginoué fragments may consist of massive goethite,
sandy-goethite; or goethite—Cemenfed sandstone; the goethite is
a1Ways‘dark reddish-brown and almost opaque. A distinctive

-feature of most of these fragments is the way in which the opaque
goethite has retreated from the original boundary of the fragment
and left brighter-coloured, more tranclucent goethite. .Probably
the dark goethite from this brighter area has been partially
leached, and become dissemihated through the rest of the rock,
Quartz grains straddle the boundary between the light and dark
goethite within the fragment, but do not straddle the original
boundary of the fragment ‘(see fig., 5). There is thus no evidence
that these are of the same type as the '"syngenetic nodules" dés-
criped by Frankel and Kent (1937) and Williamson (1957). -

A number of ferruginous rocks appear to have undergone
as the final stage in their formation a process of ferruginisatibn
which has left a coatiﬁg of pale colloidal goethite on the walls
of voids. These rocks are RHL5, RH68, RH73, RH75, RH81, RH82,
RH130, RH1£9.

Some rocks have been cemented by‘goethife which appears
to be an- amorphous mass of very minute grains, These rocks are
RH47, RH65, RH72, RH85, RH86, RH107. In RH85 and RH86 the
goethite is the same deep wine-red, but it is of a different
brownish colour in eéch of the other -specimens.

In some rocks the'goethite occurs in aggregates of minute
grains, each aggregate being about 0.01 mm across, These rocks
are RHB87 and RH160. RH159 contains fewer, larger, more irregular-

ly~-shaped aggregates.



B, SILICEQUS ROCKS

Most of these rocks,lbeing very rich in silica and formed -
at or near fhe surface, could be called "sileretes," |

Some consist almost entirely of sand grains of quartz
(orthoquartzites) e.g. RH26, RH30, RH51., RHUL5 and RH82 consist
of sand grains of guartz with a small amount.of»goefhite ~cement,
RHu2land RH416 consist of sand grains, granules and pebbles of
quartz cemented by kaolin. |

Others consist almost entirely of quartz, but may be
chalcedonic chert (RH3L, RH39, RH66) or novaculite (RH150).

Porcellanites (RHL43, RH48), containing quartz, clay and
opal, are fairly distinctive on account -of their porosity and matt
surface, RHLL, RHY9, and RH129 are similar in composition, but
are coarser-grained énd less porous.

One rock consists almost entirely of opal (RH58); others
contain quantities of quartz in an opaline matrix, usually contain-
ing much leucoxene (though not always -~ see RH154 ), Many fit int:
this latter category, and they usually show a considerable simil-
arity in their form and composition, Pebbles in ferruginous con-
glomerates often consist of this material. Specimens of this
type of rock are as follows (asterisks mark those rocks in which
it occurs .as pebbles):- RH25%, RH29, RHL6, RH59, RH60, RH6L,
RE7L, RH83%, ”H87", RH89, RH9O, RH91, RH93, RHOL, RH412, RH145,
RH119, RH127, RH128%, RHA3L, RHAL1", RH1527, RHSL, RH459°, RH160.

LA few of these rocks.contain insufficient send grains
(less than 25 per cent) to warrant their being called sandstones
(e.g. RHB9 and RH91). In these instahces, in the absence of any
bther suitable name, the term-"silcrete" has been applied, Some
rocks with a cement consistiné of quartz in a fine-grained mosaic
may have originally had an opaline maﬁrix which has since crystall-
ised into quartz (e.g. RH25ﬂ). In most of these the quartz
.grains are subangular'to subrounded and vary‘considerably in
slze, but on the average thgy are betWeen 0.05 and 1.0 mm across,
The matrix is characteristically fairly dark between crossed

nicols, and may be homogeneous or contain small colloform struc-. .
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tures; eﬁese are seldom mofe than two or three millimetres
across, and are formed by different concentrations of leucoxene
within the matrix. Rutile, zircon and tourmaline in recog-
nieable grains are persistent accessory mnerals.

Siliceous ooliths occur in RH3L, RH83, and in pebbles
in RH116 (see fig. 6); | |

A fairly common constituent of many of these rocks is a
light brown; rather homogeneous material with a refractive index
lower than that of Qﬁartz»but considerably above that of opal;
between crossed hicols it has a blofchy or mottled criss—-cross
appearance and very low birefringence. X-ray analysis of one
specimen (RH3L) showed this material to contain in considerable
quantity, illite, quartz, and either cristobalite or more gquartz,
Other specimens containing pebbles of similar material are

RH38, RHLO, RH68, RH72, RH81, RH14I,.

.

Somewhat similar material occurs in pebbles in RH7Z,
but it has lower birefringence (nearly isotropic) and a vague
spheruiitiehappearance.and slight translucenee between arossed
.nicoig. It has a refractive index. similar te the material
described above, and probably likewiseueensists of clay and

silica.

Ce. CARBONATE RQOCKS

These include pure limestones, sandy limestones, calcar-
eous sandstones and dolomites. ' ‘

Most of the pure limestones are fine~-grained (RH28,
RH33, RH53, RH79, RH413, RH123), but there are also slightly
coarser ones (RH35, RH99, RH4137). However, none are of greater
average grain size than about 0.125 mm. AL show coarser grains
if recrystallisation_hae taken place in parts of the rock which
were once cavities, Only RH35 shows no signs of recrystallis-
ation,

Many of the calcareous sandstones contain iron-rich
montmorillonite, green in frash rocks such as RH62, RH4105,

Rh139, and RH145, and yellow in rocks with a more oxidised
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appearance, such as RH104, RH4106, and RH131. Only three of the
rocks containing iron-rich montmorillonite are not calcareous;
these are RH121, RH4138 and RH1L42, and are c emented by goethite
instead of calcite, The calcareous matrix of several sand-
stones contéins some clay material. 'Quarﬁz and plagioclase
(andesine) usually predominate among the grains; ferromagnesians
and volcanic ffagments with trachytic textufe are commonly
present (RH3, RH95, RH96, RH98 and RH4111). The rocks with much
igneous material appear to contain little or no iron-rich mont-
morillonite and vice versa. It is 1likely that the source rock
of the volcanic matefial may outcrop at‘the present time, though
1t could be some distance away. |

A few calcareous sandstones contain probable plant
remains; these are RH22, RH4100, RH10L and RH4131.

There is a common texture in the matrix of many of the
calcareous sandstones, which has here been described as "brush-
like," This refers to calcite occurring in subradiating, finely
fibrous mésses rather resembling a feather duster, It is prob-
ably formed as a result of incomplete rgcrystallisation from a
fine calcareous dust or ooze, and may be typical of a kunkar,
This texture is present in KH62, RH98, RH4105, RH139 and RH4145.

Dolomitic rocks are rare by comparison with ealcareous
roéks; the only ones present are RH36, RH37, RH5L, and RH4153,

In RH5L pebbles of dolomite occur in which there is a considersble
quantity (5-10 per cent) of authigenic feldspar in distinctive
eiongated crystals an average of 0,1 mm long and 0.01 mm wide,
They are frequently twinned parallel to the elongation, and are
probably albite, IIt has been suggested (Pettijohn, 1957, pp 666)
that a marine environment is necessary for the'formation of
authigenic feldspar, and in this connexion it is worthy of note
thgt in RH5L4 the authigenic crystals appear to have formed fairly
early in the history of the rocke However, the need for a marine

environment appears rather speculative,
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D, GYPSEQUS ROCKS; RH?O,-RH103, RH121, RH4136, RH1Ul.

Gypsum is the cementing material in RH70, RH121, RH136,
and is vein filling material in RH4LL. In RH4103 fine-grained
gypsum o rms virtualiy the whole rock, which may be described as
gypsite. RH70 and RH136 are breccias containing fragments of
goethife; RH121 is a sandstone, -

Several minerals occuf fairly persistently in these rocks,
and it 1s advisable to coﬁment on ﬁheir form and recognition,

1. Leucoxene

This is very common in almost all the siliceous rocks;
it occﬁrs most commonly in opal and cryptocrystalline silica.
it gives a white colour to the rock in reflected light, and in |
transmitted light causes the rock to appear a dirty brown, Its
concentration frequently varies considerably within a small area
in a single specimen, and this commonly produces small colloform
structufes. It occurs in minute grains of the order of 0,001 mm
across, and is of very high refractive indeX. The grains may
éqnsiét of rutile, anatase or sphene;

2, Iron-rich montmorillonite.

Both in hand specimen and in thin section this has an
appearance very similar to that of gléuconite, and it is virtually
indistinguishable from glauconite by optical methods. In thin
section it varies in colour between yellow, light grecen and dark
green, and is generally non-pleochroic; it has a very finely
crystalline texture apparenf between cpossed nicols, The refract-
ive index varies between 1.55 and 1,57 and tends to be slightly
higher in the yellow variety than in the green. It almost always
occurs in subrounded or rounded grains or nodules so similar to
those of glauconite that it is advieable to consider the possibile-
ity that the mpde of origin may be comparable with that of glau-
cohite. However, no casts have been found, nor any regular
structure save a suggestion of concentric structure in one grain
in RH41L2,

X-ray analysis on this material from RH4138 has indicated

fairly cénclusively that this is a di-octohedral smectite.

\




2.

According to the msults of é spectrographic analysis on the same
sample thefe is not sufficient iron present for it to be nontronite,
and the ratio,of aluminium to silica does not appear to be
sufficiently high for beidellite.

3 pg g hyalite, lussatite, guartz, chalcedony, chert, fllnt,
xptocrxstalllne silicae

The terminology used by Frondel ("Dana's 'The System of

Mineralogy' volume'III, Silica Minerals", 1962) is followed here.

The terms used may be summafised briefly as follows:~
Opal 1s characterised by a very'low refractive index. Leucoxene
is a very persistent associate. Perfectly clear opal is called
hyalite, and generally occurs lining cavities, as in RH6L (see
fig. L). Lussatite is fibrous, slightly anisotropic. opal, and
occurs in RH36, RHL6, RH76, RH4128 and RH1ﬁ1.

Chalcedony is quartz with a fibrous texture, Generally
the fibres have negative elongation, but in the specimens of
chert, which is a mosaic of fine chalcedonic guartz, the elong-
ation 6f the fibres is positive. Flint is similar to chert, but
is generally of finer grain and occurs in nodular masses.

Crxptocrxstalline silica is indeterminate, as it is
probably too fine grained to allow opticai determination to be
made. Its presence is usunlly deduced from the hardness of the -

hand spe01men ‘in the absence of a more definite form of 51licq.

Note.
Specific names for carbonstes and clays (viz. calcite,
dolomite, kaolin, montmorillonite, illitée) have been given as a

result of X-ray analysis.

p. &
D. SMALE,

- PETROLOGIST.
_.i"'-.-.o L. Do L °

DS:EMD . .
23,7.63. :
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PRE-PERMIAN SAMPLES




A

?PROTEROZOIC QU..RTZITH RH 1

Identification: RH 1; 1.2; P13364/62; TS 11223

Locality: Curdimurka L4-mile, Bopeechee l-mile,
Run 2, Photo 0091. Sulphur Springs
area, north of main road just west
of prominent fault.

Lat. 29° 36.6'S, Long. 137° 26.3'E (from
mosaic).

Collected: July, 19, 1962 by G.R. Heath.

Field Observations: The rock is a banded quartzite, highly

- j indurated, probably pyritic., Consists of
fine to medium, fairly well rounded quartz sand grains in sil-
iceous cement. Bedding (or banding) 0.1 - 0.5 inches thick.
Occurs as low flaggy outcrops unconformably below thin sand-
stones of probable Creta-Jurassic age (Mt. fnna equivalents).

Petrologlcal Report: (D. Smale):

This is an orthoquartzite at least 98% of
the rock consisting of irregular interlocking grains of guartz
between 0.05 mm and 1.0 mm across. Green biotite and muscovite
occur in small flakes and needles 0.02 mm to 0.2 mm long. Some .
green tourmaline is present, some of it similar in shape to
the biotite, 4 little gorthoclase, and rather less plagioclase,
is also present.

The distinct banding which shows in the
hand specimen, toégether with the lack of ecuhedral crystals of
mafic minerals and general absence of plagioclase, indicates that
this rock is of sedimentary origin, though for the grains to
interlock as they do recrystallization must have t 2ken place.




PORPHYRY ERRATIC -  REA2

IDENTIFICATION: " RH 23 1.7; P13%7/62; T3 11224

LOCALITY: = Harrina i-mile, Milpinna 1—mile Run 1y
Photo 3508, Adjocent to main Marree<

Oodnadatta road,; just south of Peaké Crgek.
Iat. 28°03'S., Long. 135°48'E,

COLLECTED © July 21, 1962 by G.R. Heath.

FIELP OBSERVATIONS: The rock. is a dull reddish porphyry

. containinf 0.1-0.2 inch quartz, felspar
and '? epidote crystals. From & 2 ft. diemeter erratic showing
possible facetting lying on Croete oeous (homa) sholes.

PETROLOGICLL REPORT: - (D. Smale)

'This is a potassic rhyolite. It consists
of large phenocrysts (up to about 7 mm across) in a
groundmass consisting mainly of crystals of guartz
about 0,05 mm across. Magmatic reddening has affected
the groundmass and pervaded much of the phenocryst
material,

Sanidine (some. showing c¢xcellent cleavage)
' and guartz are the chief phenocryst-forming mineruls.
Some plagioclase phenocrysts are present, but these
have been largely sericitised; it  appears likely that
they were oligoclase. In some crystals the sericitis-
ation is virtually complete; in hand specimen these
crystals appear serpentinous. 't least one crystal
of what may have been a2 ferromagnesian has been al-
tered to chlorite. The quartz phenocrysts are finely
fractured, but strain extinction is very minor, Most
of the phenocrysts have been severely corroded by the
groundmass, and in many the small crystals of the ground-
~mass appear to have penctrated the outer parts of the
phenocrysts forming a rim which may be 0.5 mm thick
in which the phenocryst poikilltic”lly encloses the
quartz crystals,

The groundmass contains little else but
small crystals of guartze. However, secondary carbonate,
biotite and tourmaline occur, the tourmaline poikilitically
enclosing crystals of the groundmass. 4 characteristic
of the groundmass near the phenocrysts, and in par-
tiailar the sanidine phcwocrysts is the way in which
the quartz crystals of the groundmass become much
smaller close to the phenocrysts; they grade from
about 0,01 mm across ‘'at the cdre of the phenocryst
to about 0,05 mm in the normal groundmass,

This rock shows a strong resemblance to
some of the Gawler Range porphyries,



: PORPHYRY RﬁPIC ' Rl

Identification: RHL4; 2.3; P1339/52; TS5 11225 -

Locality: Oodnadatta L~-mile, Algebuckina 1-m11e,
: Run 6, Photo 8988, Loc. (1) 5.2 miles at
2500 from ilgebuckina R.3. Lat. 27°54.8'S,
Long. 135%0 315, :

Collected:  July 2L, 1952, by G. R. Heath.

Field Observations: Thls rock 1s a reddish porphyry containing

quartz, orthoclase and ?epidote crystals up to
0. 25 inches dwenetur,’wnth rare mica flakes, . From a 4' diameter
erratic showins possible facetting, lying on Cretaceous (Roma)
shales.

Petrological Report (D. Smale):

This is a pota551c hgyolite almost identical w1th RH2
(TS1122M) However, there ars a few ninor points worth noting.

1. The phenocrysts are a little larger than in 1TS1422Y4,

2. The green minerals (biotite, tourmaline and chlorite) occur -
in rather larger patches than in TS11224, and it appears that
they may have been derived from previously existing ferro-
magnesian phenocrysts.

3. ‘The phenocrysts show a slightly more pronounced tendency to
- have euhedral outlines than do those in T311224, though the
groundmass has still severely corroded them in places.

L. The presence of an unusually large crystal of zircon about
. 0.6 mm long and 0.15 mm wide, ass0h1ﬂted with an opaque
mineral. A



METAQUARTZITE. SRRATIC | RH 10

~ IDENTIFICATION: RH 10; 2.12; PL3L5462; T35 11232
LoCALITY: = Oodnadatta li-mile, ."lgebuckina 1-nile,

Run 5, Pnoto o0L41.
Lata 27 55.5'S, Long. 135 35 5 E.

‘COLLECTED: July 31, 1962 by G.R. Heath,

FIELD OB SERVATIONS The rock is a dark ey metaquartzite
thornfelsiz tcxturegt consisting of very

fine quartz sand and rare mica. QGenerally homogeneous in

.appearance, but with moderately sebundant 0.2 to 0,5 inch

‘quartz veins. Occurs as a "pseudo-outcrop" in Cretaceous (lower

Roma) shales (probebly a fragmented erratic).

PETPOLOGICAI.R ZPORT: (D. Jmﬁle)

This is =& medlum—grclned ggartz
sandstone or profoguartzite, consisting mainly of
suEangular grains of guartz, which form about 90%
of the rocky The average grain size is just under
0.1 mm, but it varies from 0.03 mm to 0.6 mm.
Epidote makes up about 3% of the rock. Plagioclase
Iandesine) occurs rather less than half as commonly
as epldotey There is a little muscovite present,
which with the epidote shows marked a. alignment., A
quartz vein about 5 mm wide cuts at risht ansles
across the- direction of this alignment, #Within the
vein there is a considerable zmount (possibly 155
of the vein material) of clinozoisite tending to
egidote in columnar crystals ren~ing up to nearly
1l mm longs ercon and chlorite are also present,
and .some finec secondary tourme line occurs around
some grains in particulsr near a small fragment of

" chert. 3ome of the quartz shows strain extinction.




APPENDIX 1B

PERMIAN MATERIAL
FROM
MT. DUTTON AREA.,




? WILLOURAN GWKE. ERRATIC RH 20 ‘

IDENTIFICATION: RH 20; 3.15; P1355/62; TS1l242
<LOCALITY: _ . Oodnedetta L-mile, Algebuckina l-mile,

Run L. Photo 9094, Centre c¢f a small
group of limestone mes~s, south-west
of main mass of limestone south of Mt,
Dutton, Jjust north of The Neales,

| Lat. 27°.51. 7'S, Lonz. 135°37.5'%.

COLLECTED: '~ August L, 1962 by G.R. Heath.
FIELD OBSERVATIONS ¢ The rock is a dark gray sandstone or

sandy mica schist (mica flakes about

1 mm diameter), of rather homoscneous anpearance., It ocecurs as
a small area of angular fragments, which are probably the
remnants of a large erratic formerly in the Roma shales or

Mt. Anna Sandstone. The somewhat metamorphosed appearance
suggests a Proterozoic Age.

PETROLOGICAL REPORT: (D. Smale):

_ , This 1s a feldspathic greywacke,
but as rock fragments and feldspar grains are present in
similer quantities, it is also very close to,a lithic
greywacke, The graing gre very poorly sorted,
" generally angular, and range in size. from about 0.2
mm to 1 mm or more across. About 15 - 20% of the
rock consists of gqudrtz grains; there is also a great
deal of other material, namely guartzite fragments
(some lanminated), plagioclase (at least some of which
is andesine), orthoclase, muscovite, biotite (some
altering to chlorite} tourmaline, Fe-Mg chlorite, epidote,
carbonate (generally present as part of the matrix) ,
: zircon, sericite rock, garnet (altering to chlorite),
, and apatite. The detrital matrix constitutes about
: 20% of the rock,




PERMIAN OOLITIC SANDY DOL. RH 1L

IDENTIFICATION: RH 1; 3.7; P1349/62; TS 11236
LOCALITY: Oodnadatta lL-mile, Algebuckina l-mile,

Run 4, Photo 9792, Loc. {(4). Frem
western slopes of Mt. Dutton Range.,

| Lat. 27°48.5'S, Long. 135°40.7'E,
COLLECTED: . ' August 3, 1962 by G.R. Heath.

PIELD OBSERVATIONS ¢ The rock is & buff very sandy colomite

. or dolomitic sandstone (no reaction
with dilute HC1) containing cosrse well rounded quartz grains.
It is gquite homogeneous and very massive and tisht.

Weathered surfaces show a typical buff, rough sandy texture.
Although not seen in outcrop, it is associated with boulder
fields of probable Permian age west of Mt. Dutton and south-
west of Mt, Znna. It is thought to be df lower (? post
‘glacial) Permian age,

PETROLOGICAL REPORT (D. Smale):

This is an oolitic¢ arenaceous dolomite,
but it differs little from the calcareous sandstones
described previously. About 70% of the rock is car-
bonate, and half that is in the form of ooliths.

The sand fraction is mainly guartz. The grains

are subangular and fairly variable in size, but

average about 0.25mm across; many have been affected by
solution, The ooliths are similar in size to the sand
grains but are composed of carbonate. There are
present, besides quartz, grains of plagioclase and
microcline,

PHOTON L ROGRPH TAKAY




? PROT,, PTRM., OR JUR, S5, RH 15

IDENTIFICATION: . RH.15; 3.8; P1350/62; TS 11237
. LOCALITY: ' Oodnadatta L-mile, algebuckina l-mile,

Run L4, Photo 9092: Just off south-west
corner of Mt. Dutton Proterozoic inlier.

Lq.to 2? LI‘9 7' Dy I-’O-“-rf 135 )-‘-Onl Eo
COLLECTED: August 3, 1962 by G.R. Heath,.

F&ELD OBSERVATIONS: @ The rock is a grey, fairly porous

_ sandstone, consisting of very fine, fairly
well sorted quartz. Hrom a low outcrop immediately adjacent
to the known Proterozoic of the }Mt., Dutten Range. Age unknown
(?Proter0201c, Permian or Creta—Jurassic)

PETROLOGICAL REPORT: D..Smales

This is an grthsagquartzite, but it

has been poorly cemented and is very porous. The grain
size is on the average 0.l - 0.15 mm. The gralins are
subangular, and more than-90% guartz. A~Also present
are greins of microcline, gircon, ilmenite, orthoclase,
‘0. iplagioclase, tourmeline and chlorite. Some of

the quartz grains contain a few small inclusions of

rutile or tourmaline. -

i




_ . RH 16
PPERMT."N BOULDER CLAY A RH 164

Identification: RH416; 3.10; P1351/62; TS411238; RH46L; P157/63.

Locality: Oodnadatta L-mile, Algebuckina 1-mile, Run L4, Photo
9092, From dark area 0.3 miles west of south-west
corner of Mt., Dutton inlier. Lat. 27°49.5'S,

Long. 135°39.5'E.
Collected: August 3, 1962, by G. R. Heath.

Field Observations: The rock is a greenish grey very poorly sort-
‘ ed mudstone, containing abundant subrounded
guartz sand grains and pebbles (mainly quartzite) up to several
inches diameter (some showing possible facetting and striae).

Bedding is irregular and often obscure, and the various grain sizes
are not differentiated to any noticeable extent. This specimen

is typical of the ?Permian ?fluvioglacials which unconformably
underlie the Mt. Anna Sandstone west of Mt. Dutton.

Petrological Regofts: (D. Smale):

(1) This is a poorly sorted grgillaceous sandstone. The grain
size of the framework is 0.01 mm to O.7 mm; that of the matrix is
about 0,001 mm, Most of the larter grains are subrounded or
rounded, though the smaller ones (less than O.1 mm across) are rathe:
more angular, The framework fraction and the matrix each account

- for about half the rock. Most of the grains are guartz, but there
are also present grains of gircon, chert, microclines, orthoclase,
plagioclase, mudstone, muscovite and garnet.

(2) This sample was not sufficiently coherent to allow a thin
section to be made. The chief clay minerals present are illite
and a rather smaller proportion of kaolin,



PERMIAN DOLOMITE . " RHSL

‘Identification: RHS5L; P982/62; T3 114103 TS 114104

Locality: Oodnadatta 4-mile, Algebuckina 41-mile, Run U,
: Photo 9092. General area of ILoc. (u). From

' western flank of Mt, Dutton Range, 0.3 piles

west of Mf. Dutton (near RH1L). Lat. 27°18.5's,

Iong. 135 40.7'E.

Collected: September 16, 1962 by G R. Heath,

FPield Observations: The rock is a grey and light brown

mottled sandy dolomlte, containing
abundunt 1 mm well rounded quartz gresins, Veathers to
typical yellow-brown rough sandy surface. Occurs abun-
dantly in the Permian boulder field on the west side of
Mt,., Dutton. Similar rocks have been observed in a boulder
field west of Mt., Anna.

Petrological Report.-(D.-Smale): Two thin sections

This is a cearse dolomite sandstone consisting of
subrounded to well-rounded fragments 0.25-~3 mm across.
Little matrix is present, as most of the groins interlock.
The grains consist, in decreasing order of abundance,of:-
1) fine—-grained dolomite, with a grain size of 0,001 mm,
2) rather coarser dollmite, with a grain size of 0,02 mm.
3) fine-grained dolomite containing numerous rendomly

‘ oriented acicullr crystals of authigenic pla~ioclase
(? albite) an average of 0.1 X 0,01 mm. This often
occurs in the same grains as the dolomitic scndstones
(see below), in places where the sand grains are sparse.

4) dolomitic sandstones, about LO percent consisting of
subrounded opaques or angular to subangular guartz
grains in approximetely equal guantities, about O.1 mm
acrossy in a matrix of fine-groined dolomite.

5) dolomitic sandstone, as above, but with grains only of

guartz.‘

It is frequently difficult to distinguish between
fragments and matrix; while some material in large clear
crystals is: fairly def:nltely cement, other fine-grained
and rather dirty dolomite appears to enclose dolomite
grains, and to be interstitial between other grains. The
authligenic feldspar appears to have formed at some fairly
early stage of this rock's history, as in some pebbles most
of the feldspar crystals have been replaced by carbonate,
and in others the crystals cre broken off at tnc edge of
the pebble.

Microcline, zircon and tourmql:ne are present as
accessory mlnerals.-

IS 104

Thig tends to be a little coarser than the previous
slide; there is more matrix, and the guartz grains tend
to be larger. The fragments are rounded or well-rounded,
except for those less than about 0.5 mm across, which are
usually rounded or subrounded; all have been Tinely pitted
by solution and the pittings fllleu with dolomite. They
are set in a matrix of dolomite with grain sigze Lze of about
0.03 mm, which lncreases to 0,2 or 7.3 mm where cavities
have been filled, Most of the fragments arce surrounded by
dolomite crywstals which have grown radially outwards.

Many features in the rock indicate that a considerable
amount of replacement of quartz by dolomite has taken



RH5L

place, and that even apparent "pebbles" may in fact be
homogeneous secondary oolitic structures, as quartz grains
exist which cross the boundaries of such "pebbles”. .
There does not appear to be any authigenic feldspar
present in this specimen.

A few grains of allogenic plagioclase =2nd microcline
gre.present. Zircon and tourmaline are accessory minerals.




PERMIAN BLUE SHALE RH163

Identification:  RH163; P156/63.

dealitx: Oodnadatta u-mile,_Algebuckina 4-mile, Run 4, Photo
9092, 2-3 miles south-south-west of Mt. Dutton trig.
Lat. 27°50'S, Long. 135°39.6'E..

Collected: August 3, 1962, by G. R. Heath.

Field Observa’ionsg:  The sample consists of light, slightly bluish-
grey, poorly fissile, homogeneous shale, The
shale contains much irregularly distributed guartz sand. Joints
arnd partings frequently contain crystalline gypsum. This sample
comes from about 18 inches below the Permian - Jurassic unconformity.
The shale becomes weathered looking and red in colour for the 12
inches below the quartz pebble conglomerate, which marks the base
of the Mt. Anna Sandstone..

Petrological Report: (D. Smale):

This consists of approximately equal proportions of kaolin
and illite.
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MT, 1A o3IC. 5§,

- IDENTIFICATION: RH3; 2. 2 P13)8/6°- 7311225

LOCALITY: Oodnadatta b—mlle, ‘1r\buok1na 1-mile,
‘ - Run 6, Photo 8985, ILoc. (3). 2% miles
e _ at 2)90 from Algebuckina R.S.

l!a.to 27 )5 5' ° -[Ongo 135 L‘-6.5'ED FI‘OD]
Algebuckine section 1, 56'-57.5' horizon.

COLLECTZD: July 24, 1962 by G.R. Heath.

WI“LD OBSERVATIONS: This rock is a light grey to buff sandstone,
very calcareous, fine grained, poorly

sorted, rgther anﬂular. Very thinly bedded to lamlnated thinly

flaggy, w;tn ? rain drop impressions, animal trails and mlca

flakes on bedding planes. Prominent small scale festoon

cross bedding - (up to 9" wide by 2" deep). Contalns very rare

quartzite pebbles up to 1Y diameter.

PETROLOGICAT, PEPORT: (D. Smele):

This is a calcareous sandstone with grain
size varying from 0,02 mm to 1 mm. <The framework
fraction forms only LO-50% of the rock, and consists
mainly of fairly angular guartz grains. Generally
the coarser grains occur in narrow, bands about
2 mm wide. The matrix is rather clayey calcite,
generally optlcally continuous over patches about 10 mm
across.

Apart from quariz there arg prescnt

grains of tourmsline, muscovite, plagioclase,
zircon, chert, biotite, chiorite and ratile

tnough these togct1er woulcd 1ot constitute more than

2% of the rock. One frarmaent of an igneous
rock contains cuhedral crystcls which indicate
plagioclase but these are now filled by calcite,
Examination oi the heavy mineral showed the prescnce
of barlte,,‘grnot moaavlte, megnetite and other
opagues, oplgote,_qnd zircon both sherply euhedral
and well roupded. &8 well es occurring in rather
squat crystals, 'some of the zircon is in unusually

~elongated crystals,




RH 5
C4ALCe MT., oINNa 33,

Identification: ~ RH 5; 2.k4; P1340/62; TS 11227.

Locality: Warrina L4-mile, Nilpinna l-mile, Ruh 1,
Photo 3606. In north bank of Peske ureek
one mile east of the railway (Marree-: 11ce
Springs).

Lat. 2892.2's, Long. 135° LO'E.

Collected: July 21, 1962 by G.R. Heath.
Pield Observations: The rock is a greyish sandstone, very

calcareous, micaceous, ? slightly
carbonaceous. Sand grains dominantly fine, sub-rounded, moderately
wll sorted quartz. Some suggestion of Fontainebleu Lexture
Prom lowest exposure in 45! cliff of Mt, Anna Sandstone in Peake
Creek, Overlain by fine micaceous sands. Numerous porphyry
erratics in the area (none seen in situ). ‘

Petrological Report: (D. Smale):

[y

This is a calcareous sandstone similar to
RH 3 (TS 11225), but less well bedded end cieaved in hand specimen.
The grain size is between 0,02 mm and 0.6 mm, usually about
0.2 mm. The grains are subangulsr, and are mainly guartz; other
minerals present in the framework fraction are gzircon (often
rather rounded), muscovite, biotite, tourmaline, (blue or green
and some in subradiating groups), rutile, plagioclase,
chlorite and chromite, Some of the quartz has been stralned;
some appears very corroded, and must have been affected by
the solution which deposited the calcite matrix.

The rock contains 50-60% uluyey calcite matrix
though the calcite is rather less clayey than that of T811225,
it occurc in poikilitic patches about 1 cm across. Part of the
matrixmy at one time have consisted of grains of calcite, but
if so they have now become incorporated in optical continuity
with the mgtrixe.



OOLITIC MT. A4 SS. - R 11
: :

IDENTIFICATION: RH 113 3.1; P1345/52; 11233,
LOC/LITY: =~ Oodnndatta L-mile, Algebuckine l-mile,

Run 7, Photo 8944, From small

raoilway cutting near south boundary

of lgebuckina sheet, 3— miles west of
Mte Kingston.

Tet. 27°59.5'5, Long 135 °49'E,
COLLECTTD: fugust 2, 1962 by G.R. Heath:

Pin LD OB3TRVATIONS ¢ The rock isa yellow brown oolitic

. ‘ cale-reous sandstone, consisting of
0.5 — 1 mm calcarcous oolithg and fine to medium quartz sand
grains and rare pebbleszin a siliceous, slightly ferruginous
.cement matrix. ‘fhe rock is highly indurated. This rock
probably belongs to the mi“dle member of the liti.f/nna Sandstone.
It is typical of the boldly outcropping oolite sandstones
around the basement inliers.

PETROLOGICAL REPORT: (D. Smale):

Thls is an oolitlc celcarcous sandstone.
The grain size is about 0,3 mmg but some of the ~rains
-present .are zbout 0.5 mm across. 1hcy are subenruler
to: subrounded, and most are guartz, thoush micro-
cline and Emj"lOCl i8¢ are also presenty tourmaline
and muscovite are pveocnt in very smnll amounts.
The matrix consists of calcite and some goethite, both
fine grained, but occurring in ir rregular patches
about 0.5 mm across; it accounts for 30-L40% of the rock.
The -.0ooliths are slightly lar~er in size than the rest
of the grainsy and consist meinly of celcite,; some-
times with ‘guartz nuclei, and sometimes with narrow
isotropic bands around them. Their structure is
~concentric. Yhey account for about 10% of the rock.




? CAIIOZOIC IERRUG. SS.. : RH 12

IDENTIFIC *TION: TRH 12;’3.2; P1347/62; TS1123L,
LOCALITY: . Oodnadatta -~mile, Zlgebuckina l-mile,

Run 7, Photo 894lt. From cuesta east
of Marree-Oodnadatta railway, 3. 3 ‘
miles east of Mt. Klnpston.

Lat: 27°59.5'S, Long. 135°49.3'E.
COLLECTED: august 2, 1952 by G.R. Heath.

7TIELD OBSERV.ATIONS @ The rock is 2 dark brown limonitic
sandstone, cons 1Jt1nv of fine to medium
angular to rounded gumartz sznd in a rruvinous matrix.

Shows prominent irregular liscgang (or colloform) bandine,
Typical of the Pleistocene to Recent ceppings (syn-or post-
gypsite) on many of the lit. snna Sandstone exposures in the
area. :

PETROLOGIZAL RTIPORT: (D, Smale)

. This is a gandstone cons1sting largely
of subangular guurtz grains in =a gmgthlte cement,
The grain size is gbout 0,15 mm, . 'part:from quartz
there are among the grains plagioclase (OllpOCl”SG)

- microclinc, blue tourmaline orthoclase and muscovaﬁg
but these do not constitute more than 1% of the rock.
In the matrix there is some carbonate associsted with
the goctnlte, &nd there are a few goethite ooliths,

The rock in hand specimen shows colloform banding, which

on micronscopic examination proves to be produced by
successive gradations of coazrse to finely divided
gocthite, -



CAIC, MT. ANNA S5, - ORE 13

IDENTIFICATION: RE 13; 3.3; P1348/62; TS 11235 '
LOCLLITY:  Oodnsdatte L-mile, Algebuckina l-mile,

Run 7, Photo 894li. West of main road,
L.5 miles south of Algebuckina R.S,

, Lat: 27° 58.3's, Long 135°48.5'E.
COLIECTED: : August 2, 1962 by G.R. H eath.

FITLD CBUTRVATTONS: The rock is a pale brown very calcareous
S - gandstone, Clastic fraction is fine
grained, sub-rounded, fairly well sorted quartz sand. Generally
crops out poorly with flaggy appearance. Adjacent (down dip)

to '"boulder field’, whicli lies on Mt. Anna Sandstone outcrop
south and west of Algebuckina.

PETROLOGIGAL REPORT: (D. Smale):.

: _ This is a gandstone consisting of subrounded
quartz grains an average of about 0.15 mm across in a calclte
matrix. A The calcite occurs in optically continuous patches about
5-10 mm across and poikilitically encloses the sand grains

in the same way as in RH3 and 3H5. Some of the guartz grains
have approximately subhedral outlines and could be a:thigenic.
However, if this is so, the grains have been affected by
solution subsequent to authigenesis, as they have corroded
outlines and edges replaced irregularly by calcite, Orthoclase
and microline occur among the greains, but do not together.
account for more than 2-37 of the rock. In very minor cuant-
ities there 'are present zircon, garnet, epidote, sphene, rutile,
apatite, (rather worn), fourmaline, chlorifte and Opaques. '




2 DURICRUSTED ¥, ANIA 35, - RH 19

IDENTIFICATION:S . RH 19; 3.13; P135L/62; TS 11241 -
LOCALITY ' Oodnadatta L-mile, Algebuckina l-mile,

Run L, Photo 9092, Loc. (2). Small
butte cn eastern edge of Mt. Anna

Sandstone cuesta, 1,2 m*les west of
Mt, Dutton,

Tat, 27°48.5'S, Long. 135°39.9'E,

COLLECTED: sugust 3, 1962 by G.R. Heath,
PISLD OB4SRVATIONS:S The rock,is light grey silcrete

containing abundant rounded very
poorly sorted quartz sand and pebbles. ‘This material
caps the higher plateaux of Hit. inna Sandstone (lower to
middle member) west and north of lt. Dutton. It is
topographically higher (and ?older) than the main ferrug-
inous surface in the aresa.

PETROLOGICAL REPORT: (D. smale):

‘ This is an orthoquartzite consisting
of about 4O% of subrounded guartz grains 0.07 mm

to 2 or 3 mm across in a fine guartz mosaic of grain
gize 0.02 - 0,03 mm. CGrains of zircon, tourmaline
rutile, and gpaques are present to a small extent,

and in size are between that of the sand grains

and the matrix. ’




CMTANNA S8S. - HILATICE RH27

Identification: RH27; P957/62; TS 11385,

Locality: Oodnadatta L-mile, Alberge 41-milé, Bun L, Photo 6345,
From north flanks of plﬂtea1 2t l\”c., bllce, 1 mile
north of thc trl station. Tete 27711 Sy
Iong. 135°5.5'% (from mosaice).

Collected: September 6, 19:’52r by Ge Ro Heath.

IPield Observations: Thc rock is a whlte, fairly friable sandstone,

: consisting of fine grained, fairly well sorted -
angular guartz. This rock type forms the lowest (stratlgr :phic)
outcrops in the Mt. Alice area, and 1s possibly an equivalent of tho
middle beds of the MHt. Anna Sandstone. :

Petrolqgical Report: (D, Smale):

This 1s an ortwoouartzlto, fairly well sorted, consisting
of subﬂngular and subrounded guartz ~rains 0.05 to 0.15 mm across,
with very little matrix; the interstices between the grains are
usually empty, and account for 10-20 per cent of the volume of the
rock, Such matrix as there is consists of & fine gusrtz mosaic
- with a grain size of less than 0.01 mm. There are a few quartz grains
distinctly larger than the others, 0.5 to O.% mm across; these ‘
constitute less than 10 per cent of: the rock. Present in accessory
quantities are tourmallne, biotite, muscovitc, rutile, opadques and
zircon, . .




oMT. ANNA OR. GYPSITE SS. ' RH29

Identification: : RH29; P959/62;. TS 11387

Locality: Oodnadatta L-mile, flberga 1-mile, Run L4, Photo 6345.
' Some loc. as RH28 (1 mile L porth of Mt. Alice trig).
Lat. 27°11.3'S, Long. 135°5.8'E (from mosaic).

Collected: September 6, 1962, by G. R. Heath.

Field Observations: The rock is a yellow-brown sandstone composed
.of fine to medium, fairly-well sorted, angular

quartz, lightly cemented by silica, very porous. This materlal is
associated with the gypsite north of Mt, Alice. It may be a contem-

- poraneous .deposit (since it appears to overlie and interfinger with
some gypsite? or it may belong to the Mt. Anna Sandstone equivalents

in the area. A ‘ ‘ ' : ' ‘

Petrological Report: (D. Smale):

This is a rather poorly sorted guartz sandstone consisting
of angular to subrounded grains of guartz varying in size from
0.01 to 1.5 mm across, though 50-60 per r cent are between 0.06 and
0.5 mm across, in a matrix of opal containing much leucoxene, which
forms a few colloform structures.

'x

Rutile and opaques are. accessory minerals.,



+

MT.ANNA SS. = MCATIOH o PH39

Identification'  RH30;. P960/62; TS 11388,

Localltx Oodnadatta L-mile, #lberga 1-mile, Run i, Photo 63L5.

0.3 miles south-south—oast of ht “1100 trjo,
Tat. 27°12.5'S, Long. 135% : (from mosaic).

Collected: Septenber 6, 1902, by G.R. Heath..
- f-
FPield Observation: - The rock is o peale yellow sandstone consistlng
o of fine to medium. grained, falrly well sorted
quartz. - Very porous, - This material is typlcal of the Mt. Anna
Sandstone equivalents outcropplng around Mt. Alice., . Field char-
acter is. simller to RH27. .

Petrological Report' (D° Smale)'

‘ This is a falrly well sorted Sﬁndstone cohsisting.of :
subangular to subrounded sand grains of q gyartz -and feldspar 0.05-
0.5 mm, but generally about 0,15 mm, across. o ‘

Quartz forms 80-90° per cent of the grains,  Albitic
plagioclase, microcline and orthoclase form most of the remainder, -
‘Combined albite and perlcline tw1nn1ng is falrly common in the

plagloclqse.-

There is virtually no matrix, the rock is held together
. as, a result of slight recrystallisation between the grains, and
the presence of about 1 per cent of chalcedonic quartz. Voids
form about 30 per cent of the rock. :

Rutile, tourmaline, muscov1tu cnd oEccucs are oaccessory
minerals.i '

This rock resembles'RH27 and RH51,



MT. ANNA SS. - MT, DUTTON ~ RH5

Identifications Ri5%; P979/62' TS 11407

Locality: Oodnadatta L-mile Algebuckina 1—mile Run 2,
Photo 8825, ILoc. (1 Small mesa 1 ol miles
north of It. Dutton. Lat. 27 hY.M'S, Long.
135744 .3'E

Collected: September 16,‘1962’by @.R. Heath

FPieid Observations: The rock is o friable buff sandstone,
consisting of well sorted, sub-angular
to sub-rounded, fine to medium quertz. Contcins-a few .
laminal rich in dark grains (°heavy minerals). From a
small cliff north of the Proterozoic block at Mt. Dutton
(west of the major fault). This sandstone is underlain
by kaolinitic gritty sandstone. Thus it is probably
equivalent to the lower beds of the middle member of the
Mt. Anna Sandstone. _

. Petrological Report: (D, Smale):

This 1s an orthoguartzite consisting of subangular to
subrounded grains of guartz generally between 0.05 cnd 0.3 mm
across. There is virtually no matrix except for = little fine
detrital quartz, which would f£ill less than 3 per cent of the
voids. A small amount of recrystallisation has taken place
along some of the boundaries of Juxtaposed groins, and it is
the recrystallised quartz that cements the rock. 2 few grains
of fine-grained quartzite occur, of the seme size as the ordinary
gquartz grains.. Zircon, sericite,and plagioclase are present
as accessories, '

Photomicrograph taken.




FERRUG, NT. ANNA.  SS. RH 1567

IDENVIFICATION: R.H. 157 B.M;‘P1217/62; TS 10691.

LOC/LITY: ‘ Oodnadatte L-mile, /lgebuckina l-mile,
T : Run 2, Photo 8825, Loc. (1)

Tat. 27° 47,6's, Long 135°40.5'E.
COLLZCTED: fugust 3, 1962 by G.R. Heath. .

¢

FIELD OBS“RV:TIONS The rock is a dark brown sandstone,
gencrally homogeneous, but sometimes showing irregular °Lisegang
. banding. Domlnoncly clastic quartz in a limonite matrix,

but 1ncludeo cbundcnt, white, 0.5 mm spherical, calcareous clayey
grains, somec of which are corcentrically banded., Typical of the
ferruginous meterial capping the HMt., nna Jandstone, north and
west of Mt. Dutton. oo

PETROLOGIC I REPORT: (7%.R. McCarthy):

: This is a poorly sorted sandstone which:
is cemented primarily Ly goethite (?) with some
carbonate., Clastic grains are sub—qngular to rounded
quartz with rare grains of feldspar. Quartz grains
range in diameter from 1.0 mm to less than 0.0625mm;
grains have an average diameter of O.45 mm. Clastic
mica is present in small cuantities. Tourmaline was
the only accessory mineral observed.

Quertz is noteable in that it commonly
has cryptocrystalline} needle-like inclusions which
are abundant in the quartz of the hich girade metom-
orphic rocks of north-western South Australia,

Depositional environment of thé sediment
_is not determinable with any precision from the single
specimen, but weathering has probably produced the
cementing ~oethite in an arid or temperate climate.
Acecording to A.V. Carozzi (Metamorphic Sedimentary
Petrology, 1960, p. u6), similar sandstones had an
original curbonate primary cement which was replaced
by poethite durlng a later diaganetic period.




APPENDIX 4D

CRETACEOUS SEDIMENTS
QF PROBABLE
ALAPTIAN AGE,

(?ROMA FORMATION EQUIVALENTS)



2 ROEA INTRATORM. LS. _ RH 9

IDENTIFICATION: R.H. 9; 2,11; P 1344/62; TS 11231.

LOCLITY: ' Oodnadatta lL-mile, flgebuckina l-mile,
: Run 5, Photo 9043. Just south of The -
Nezles, 73 miles west of flgebuckina

R.3. Lat. 27° 55.3'S, Long 135° L41,5'E,
COLIECTED:  July, 31. 1962 by G.R. Heath

FIELD OBSERVATIONS: The rock is & slightly brownish

- licht grey limestone, with a massive
. very finely crystalline (lithopresphic) texture. Bedding (shown
* by dendritc development) is very irregular, and the rock
contalns numerous limestone pebbles (intrafdrmational)
up to 1 inch diameter. This limestone crops oud as low
rounded masses in a broad featureless area mapped as Roma,
However, the '"chemical" appearance of the rock is more
reminiscent of Cainozoic limestones in the area,

DETROLOGIC/L REPORT: (D. Smale):

This is a fine greined limestone actually
consis ting of subrounded fine~grained 1imestgne fragments 2bout
5 mm or more across, cemented by a fine-grecined calearcous
mgtrixe The similarity in the composition and texture of the
fragments and the matrix suggests that they were both formed
by the same process, and that the fragmentetion and recem= -
entation occurred during the originzl process of rock for-
mation, which appears to be chemical.



2ROMA LIMESTONE RHA1 37
Identification: RH137; P1055/62; TS11L83,

Locality: Oodnadatta 4-mile, Toondina 4-mile, Run 3, Photo
9112, Loc. TR5. 22,0 miles west-north-west of
Mt., Toondina. Palaeo. lgoc., Toondina (9)
Lat. 27°50.2'S, Long. 135°1.5'E (from mosaic).

" Collected: October 31, 1962, by G. R. Heath.
Field Observations: The rock is a light grey, massive, compact,

homogeneous limestone, containing some quartz
silt, This is typical of the concretionary limestones of the
middle and lower Roma equivalents (%?Aptian).

Petrological Report: (D. Smale):

This is a fairly pure limegtone with a constant grain size
of a little less than 0.02 mm. There are a few guartz grains
present, comparable in size with the calcite grains.

Ferrug'nous material accounts for about 1 per cent of the
rock, but has stained about 10 per cent. Some has grown dendrit-
ically. :

Rutile, opaques, yellow iron-rich montmorillonite and
chlorite are accessory minerals.




APPENDIX 4E

CRETACEQUS

QUARTZ - MONTMORILLONITE
SANbSTONE
(CLOSE TO ?ROMA - ?TAMBO
FORMATION EQUIVALENTS

BOUNDARY) .



2ROMA-TAMBO SANDSTONE RH138
Identification: RH138; P1056/62; TS11484.

Locality: Oodnadatta 4~mile, Toondina 1-mile, Run 3, Photo
- 9110, Loce TR8. 19.9 miles west-north~-wesgt of
Mt. Toondina. Lat. 27°48.5'S, Long. 135°4.8'E
(from mosaic)., " ~

Collected: October 31, 1962 by G. R. Heath,
Field Observations: The rock is a dirty yellow-brown, homogeneous

non-calcareous, ?7glauconitic sandstone, con-
sisting of very fine to fine quartz and ?glauconite sand, Fairly
porous. This sample is from the sandstone mappable across most
of Toondina 1-mile sheet. Its stratigraphic position is not
positively established, but seems to be near the Roma-Tambo equiv-
alents boundary (if anything, slightly above this boundary).

Petrological Report: (D. Smale):

This is a sandstone, about 30 per cent consisting of grains
of ilron-rich montmorillonite, Though similar to some calcareous
sandstones, there is no carbonate present in this specimen, The
rock 1is fairly well-sorted, and the grain size varies from 0405 =~
Oe2 mm, The greains are subangular to subrounded.

Iron-rich montmorillenite predominates. Quartz and
plagioclase (endesine) together form about 20 per cent of the
rock, and muscovite is present in minor quantity. _

The grains are close-fitting, but often not well cemented,
so that the rock is fairly porous. Goethite is the only pore~
filling material; it is of the same type as that in.other calcar-
eous sandstones, and forms gbout 30 per cent of the rocke. :




RH 139
?ROMA-T/AMBO CATC . "GLAUC.'" S.IDSTONE

Identification: RH139; P1057/62; TS11485

Locality: Oodnadatta L-mile, Toondina 1-mile; Run 3,
Photo 9108, Loc. TR9. 19.0 miles west-north-
west of Mt. Toondina. ZIat. 27°48!'S, Long.
135°6.0'E. (from mosaic).

Collected: October 31, 1962, by G.R. Heath

Field Observations: The rock is a greyish olive green

~ massive, slightly calcareous, fairly
well consolidated sandstone, consisting of very fine grained
quartz and glauconite (or iron-rich montmorillonite) sand.
This sample is from the same sandstone near the Roma-Tambo
boundary as RH138.

Petrological Report: (D. Smale):

This 1s a gcalcareous sandstone consisting of angular or
subangular sand grains 0.03-0.10 mm across in carbonate matrix.
The sand fraction constitutes. 50-60 per cent of the rock, and
consists of approximately equal quantitles of guartz, glauconite
and gpagues (sometimes semi-translucent and brown), with
plagioclase andesine—labradorite), muscovite, biotite and zircon
forming the remaining 10-15 per cent. The carbonate matrix
frequently forms semi-radiating, coalescing, fibrous masses up
to 1 mm across, usually diverging from granulsr carbonate aggre-~
gates with a grain size of about 0.01 mm.

Photomicrograph taken.




| RH142
"GLAUCONITE" S/NDSTONE

Identification: RH142; P1060/62; TS11488

Locality: - Oodnadatta lL-mile, Toondina 1-mile, Run 2,

' ' Photo 88412, Loc. TR1L. 13 mlles north-wesgt
of Mt. Toondina. ZIat. 27°48.5'S, Long. 135°10.0'E
(from mosaic)

gollected: November 41, 1962, by G.R. Heath

Pleld Observations: The rock is a dark, rather greenish-

' brown, non-caslcareous, sandstone,
ﬁon81stlng of fine grained, fairly well sorted, rounded
quartz and "glauconite" sand (see below re "glauconlte")
This sardstone (alao represented by RH138, 139, 145) is a
good marker near the Roma-Tambo boundary for the Toondina
area.

Petrological Report: (D. Smale):

This 1s a sandstione very similar to RH138, about 30
per cent consisting of iron—-rich montmorillonite. The
gralns ere subangular to subrounded, and fairly well sorted.
Apart' from iron-rich montmorillonite, guartz and plagioclase
(andes1ne) are the predominant minerals of the frameworke.
Goethite is the cementing material, but it does not fill
all the voids, so that the rock is falrly porous. Carbonate
is absent, as in RH138. A

Chlorite, muscovite and zircon are accessory minerals.




RH 145
CALC, "GLAUGC," SANDSTONE.

Identification: RH 145, P1063/62; TS 11491.
Locality: Oodnadatt~4-mile, Toondina l-mile,

Run 2, Photo 8812, Loc. TR20. 16. 2 miles
north—west of Mt. Toondina, on Gidgea Creek.

Lat. 27 u8.4! 3, Long. 135 9. l' E.
' (from mosaic).

Collected: November 2, 1962, by G.R. Heath,
Field Observationg: The rock is an olive green, rather

indistinctly pedded sandstone, consisting of
falrly well sorted, subangular, fine quartz and ''glauconite'
(iron~vlch montmorillonite) sand in a clayey calcareous matrix,
This sample of the ? Roma-Tambo marker sandstone (as RH 138, 139,
14,2) is from an area of good outcrop, which 1ncludes Tlaggy material
as well as beds showing worm burrows.

Petrological Report: (D. Smele):

This is a g¢alcareous sandstone, about
LO - 50 per cent of which comnsists of fairly well-sorted angular to
subrounded sand gruins about O.1 mm across in a gcalcite matrix
show¢rg "brush-like' structure.

The grsins consist of approximately equal
gquanticies of g_artg, iron rich montmorillonite and goethite similar
to that in other calcareous rocks, with minor quantities of
plagioclase (gndesine-labradorite) ané chlorite.

Zircon is an accessory mineral.

The goethite, as well as occurring in
rather amorphous masses ofteih slightly larger than the normal sand
grains, occurs in small cigar-shaped pellets about 0.07 mm long
and 0,02 mm wide.




APPENDIX 4F

CRETACHQUS SEDIMENTS
OF_PROBABLE
ALBIAN AGE.
(9TAMBO FORMATTON EQUIVALENTS).



TAMBO SANDY LIMUSTONE RH 6

IDENTIFIC TION: RH 63 2.7; P13L41/62; TS 11228

LOCALITY : | Oodnadatta L-mile, ulcebucxlna l-mile, :
Run L, Photo 9084 . 3 miles north of The Neales,
1% miles west of Watson “reek.

Late. 27°49,.5'S, Long. 135°58.5'E.
COLIECTED: July 26, 1962 by G.R. Heath.

PIRLD OBSERVATIONS: The rock is a somewhat brownish grey A
llnestone, containing abundant fine to
very fine quartz sand and minor mica. Typical of the Tambo
(? lower to middle) limestones which crop out fairly pro-
minently in the north and north-cast portions of .ilgebuckina
l1-mile -sheet. ‘ :

PDTROLOGICﬁ; REPORT (D,,Smale):

This is a calcarcous sandstone con81sting
of grains an average of about 0.1 mm across in a.
clayey calcite matrix. Unlike that of RH3 (TS11225)
and RH 5 (TS I1227) the matrix in this specimen
is emorphous znd is. not in optically continuous
patchess Quartz and = vellow chlorite are the most
prevalent minersls in the framework fraction.
.Present in slichtly smaller gquantity than elther
of them is plagioclase (andes1ne), and in minor
quantities muscovite and zircon.




T/MBO CARB. 3 RH

Identification: RH7; 2.8; P13a2/52;‘ TS 11229,

“Liocality: Oodnedatta L-mile, Kurillina 1-mile, Run 6,
‘ Photo 8977, K*r:llina fossil loc. no. 2.
Pron ecast bu X of The Neales 9 miles west-
north-west of Woodduck Bore, Lat 27 58 S,
Long. 13605'% (from,mosaic).

ggggggggg: July 26, 1062 oy G. R, ‘Heath.

Pleld Observations: The rock is & grey limestone contalnlng

o o fine cuartz sand, carbonaceous fragments
and rare mica, - Fairly homo~vensouls 2pPRECrance. Associated

in outcrop with friable ?glenconitic cuartz sandstone. This
sample appears identical with meny upper Tembo and lower Winton
limestones of the area, but may be lower Tambo in this case.

" Petrolosical Report: (D. Smale):

Thls is a very flne—grQ1ned limestone (the average grain
size being about 0.003 mm), consistiliy of ebout 987 qilgggg&

. There are occasional subangular gquartz ograins about 0.05 mm

across or smaller, and a few grains of £L§tthe and opagques about
0.01 mm across. Some of the opaques are surrounded by wide trans-
lucent rims.  Yellow chlorite occurs in grains a little larger
than the guartz, and about -as ‘commonly. Biotite is present to

a very minor extent. There are a few small “ceilular fragments

" in a few the original cell material rpmﬂnns, but in most the only
~indication is given by the structure of the calcite, which then _
occurs in single circular grains or i regular groups of them, each
grain being about 0,003 mm dizmecter. Sorle of this cellular mater-
ial appears likely to be plont material; ‘the rest is indeterminate



TAMBO SANDY IS, RH 21

Ldentification: -RH21; L.3; P1356/62; TS 11243

“Locality: Oodnadatta u—mlle Algebucklna 1-mile, Run .

' Photo 908, Algebuckln fossil loc. no..26.

147 miles east of Mt., Dutton R.3., ILat. 27°u9 2! S,
Long. 135° 57.7 E..

Collected: August 7, 1962, by G.R. Heath.

'-Field eld Observations: The rock is a grey very sandy limestone
contalnlng minor mica and carbonsceous plant fragments.
Animal trails on some bedding planes., -Outcrops show
prominent cross bedding. This.sample is falrly typical
of the limestonecs occurring in the ?middle-upper Tambeo _
sequence ‘east of the. basement ngh (Peake-Denison Range -~
Oodnadatta Anticline). ,

Petrological Report: (D. Smaléﬁ

This is a very fine-grained limestone, cons1sting of about

75% calcite and clay mutrix, and 257 fairly well-sarted sub-—
angulﬂr or subrounded grelns 0.03 mm to 0,07 mm across, Most:
- of the grains are guartz: many of the remainder are too small
to enable accurate determination to be made, but angular
feldspar grains and biotite flakes are present. Fragments which
might have been ferromagnesian grioins are now opaque outlines
-partially filled with clecr (but very fine) calcite. Some of
the calcite matrix has fine radial structure. Some of the
quartz grains have been affected by solution and calcite has
filled the resulting pittings. The few narrow veins and cavi-
tiles present have been filled or lined with clear calcite.

A few remains which could have been plant materlal, and
the form of the mairix and the clay it contains y may indicate
a non-marine origin for the rock.



TAMBO 5ANDY 1.5, RH22 .

-

Identification: RH22; l.h; P1357/62; TS 112ul.

Locality: Oodnadatta Q-mile,:Algebuckina 1-mile, Run L,
. - Photo ¢084. Same general area as RHS & RH21. . -~
- - Lat. 27949'S, Long. 135958'E. . '

Collected:sucust 7, 1962 by G. R. Heath.

Field Observations:  The rock is a grey limestone containing

s abundgnt fine to medlum, fairly angular
‘quartz sand and lesser wica and carbonaceous fragments, Forms
subdued, sandy outcrops which often persist laterally for some
chains., Typical of the middle to upper Tembo limestones (rarely
more than 3 or L feet thick), cast of the basement high (Peake-
Penison Range). _ ‘ ' C

Petrological Report: (D. Smale):

This is a calcareous sandstone containing 30-40% of sand
grains from 0,01 te 0.1 mm across in a matrix of clayey calcite.
Most, of the grains are guartz, but plagioclase (1labradorite-
andesine), muscovite and chlorite (cf RH8) are also present.
There is also a small piece of woody material in the slide,
consisting of juxtaposed rows of cells about 0,01 mm ecross.

Photomicrbgraph taken, .



AMBO "SATT & PAPPERM S3. RY 61

IDENTIFICATION: .  RH 61; P987/62; T5 11415,
LOCLLITY: .~ ' Oodnsdatta L-mile, Toodla l-mile,

Run 4, Photo 5959, 11 mlles north-
- north-east of Mt., Dutten R.S.
» in the east bank of Ockenden Creek.

. Lat. 27 Ll.5'S, Long; 135 h6 3'e
(from mosaic

COLLICTED: September 12, 1962 by G.R. Heath.

1I LD OBSUMRV.ATIONRS3: The rock is a somewhat greenish-brown
sandstone to coarse s:ltstone, consisting

. of very fine quﬂrtz and ?glauconite, It is poorly con-
'solidated and f=2irly homogeneous, with regular ‘thin 1aminations.
This material is from the Cretaceous shales (possibly middle
Tambo) east of the Peake-Denison basement high, and hao

been described as "salt and pepper" sandstone.

' PETROLOGIC/L REPORT: (D. Smale):

This is poorly cemented, but feairly.

well-sorted sandstone. The grains dPO subangular

to subrounded and 0.0l ~ O, 15 mm & cross, but mostly
between 0,03 and 0.08 mm”across. JQuartz, goethite

and iron-rich montmorlllonlte predominate ; :plagioclase
and muscovite are minor constituents; biotite,
agatite, zircon, ump_hibole and oEwoues are accessory
minerals. . .




| TAMBQ S/NDY LS.  RE62

IDENTIFICATION:  RH 62: P988/62; TS 11416,
’;QQQLITY: Oodnadatta 4-mile, Toodla l-mile,

Run U, Photo 5959, 11 miles north-
north-ecast of lit., Dutton R.3. in

" the east bank of’ Ook‘nden Oreek, (same
loc, &8s RH 51). .

Lat, 279 L1, Fs, Long. 135°15.3"
(from mosaic -

[ e e Pty er )

'COLLECTED: ' Scptember 12, 1962 by G.R. Heath.

FI”LD OBSRVATIONS: The rock is a somewhat greenish grey
silty to sandy limestone, consisting of

ﬁbund nt very fine guartz and ?glauconite in a fairly tight

calcarcous matrix. This specimen comes from the same outcrop
as RH 61, but.the limestone forms a thin bed above the 'salt
and pepper" sands. -The limestone shows very marked "pinch
and swell" characteristics, with individual beds lensing out
over & few feet., i/ithin the outcrop, twe limestone ranges
from 6 inches to 2 feet in thickness., The agze of the
material is “retaceous (?middle Tambo),

PETROLOGICAL RTPORT: (D. Smale):

This is an impure limestone. About
69 - 70 per cent consists of subangular to subrounded grains
0.03 - 0,15 mm across in an argillaceous calclte matrix. Much
of the matrix is in the form of very 1ll-defined crystals,
similar in size to the grains of the framework and some of -
it has %brush-like’ texture (see Summary). The grains
are mainly guartz, with a considersble amount of iron-rich
.montmorillonite, minor reddish amorphous ogagucs and
chlorite. Plaploclcse end muscovite are accessory mlnoruls.




'RH 104

2 TAMBO C.IC.REOUS SILISTONE

Identification:  RH 1ou,\P1029/62- TS 14&57 |
. Localitz: .. ‘0Oodnadatta’ u—mlle, Woodmurra l-mile,’

Run 3, Photo 1827, Ioc. Wr 15. L.2
, milecs eﬁst—north—east of Duckhole Bore
-+~ (north of Woodmurra Creek).

" Lat. 27 370" s} Long. 136°8.7°E (from

"mosaic
Collected:  October 8, 1962 by G.R. Heath.
Fiéld Observations: - The rock is a yellow—broWn massive fine

sandy limestone or very calcareous fine
swndstone or s11tstone. Contains rare sllghtly carbonaceous beds
and calcite veins., Weathers to cone in corie structure. .kthough
non-fossiliferous, this outcrop is assumed to belong to the
Upper Tambo (Creta ceous, L1bian) ‘equivalents. -

Petrologlcal<Reporg. (D. Smale):

~ . This is a calcarcous siltstone with an
average graln size of about 0.03 mm. The grains. are angular
to subangular and form about LO per cent of -the rock; most are
quartz, but many are plagioclase. Grains of yellew iron-rich
montmorlllonlte are pres=nt, but are fq1rly ‘rare,

. The celcite i3 rather brown and flne-gralned
but there are & few small, irregular veins of clear, more
‘cuarsely crystalline calcite Wthh.Stand out from the normal
.yellowish rock.

. There is a rather curious feature present
in a part_of the slide about 1.0 x 0.8 mm : rows of indistinct
circles 0.06 mm in diameter.  This is probasbly a2 cast of a plant
fragment. & little opacue msterial at one side of the circles
- also suggeots this.. o - :



- 2TAMBO _LIMESTONE RH113

Identification: RH143; P1036/62; TS11L46L.

Locality: .= Oodnadatta L~-mile, Ucutanna 1-mile, Run 5, Photo 0421,
Loc. UR2. 23,3 miles south-east of Macumba H.S.
Lat. 27929.7'S, Long. 135°55.4'E (from mosaic).

Collected: October 15, 1962, by G. ‘R. Heath.

Field Observations: The rock 1s a grey, fairly massive, slightly
carbonaceous, homogeneous limestone. It

forms a bed, about 2 feet thick, in Cretaceous (?Tambo, Albian) shales

The bed shows marked pinch and swell character. Fossiliferous

(Inoceramus, Maccoyella, etc.).

Petrological Report: (D. Smale):

This is a fine-grained limestone with a fairly constant grain
size of about 0,005 mm. The only impurity present is a very small
amount of amorphous opaque material generally occurring in grains
about 0.02 mm across.

Numerous small aligned lenses of finer calcite occur (grain
size 0,002 mm), gbou* 0.25 mm 1ong and 0.05 mm thick. They form
about 10 per cent of the rock,

A few small calcite spherulites occur ‘0,03 - 0,07 mm in
diameter, with radlal structure.

The mlneral deposited on the edge of the hand specimen is also
calcite. It is about 1 mm thick, and is probably the lining of a
Jjoint.



?TAMBO CALCAREQUS LIMESTONE. RH1 31

Identification: RH131; P1050/62; TS11478.

Locality: Oodnadatta L-mile, Edarteenya 1-mile, Run L4, Photo
0394, Loc, ER4. 13.2 miles north of Duckhole Bore.
Lat. 27°26,5'S, Long. 136°4,6'E (from mosaic),

Collected:  October 19, 1962, by G. R. Heath.
Field Observations: The rock is a dark greenish grey, compact,

homogeneous, somewhat carbonaceous, very
calcareous sandstone. Texture varies from massive to slightly
flaggye. The presence of a small shell fragment suggests that this
is a marine Cretaceous sandstone, and its geographical position and
lithology suggest a position well up in the Tambo (Albian) equiv-
alents., )

Petrological Report: (D. Smale):

This is a fine calcareous sandstone, about 4O per.cent
consisting of angular to subrounded grains 0.01 - 0,2 mm across in
a fine-grained, rather dirty calcite matrix. Tne grains consist
precominantly of guartz, with yellow iron-rich montmorillonite and
plagioclase (andesine) making up most of the remainder. Opaques,
puscovite and chiorite are also present,. Some plant fragments
occur, generally rather larger than the grains, and up to about
Oeh mm long; some of these show somewhat distorted cellular struc-—
ture, each cell being ellipsoidal with a major axis about 0.125 mm
long.

Calcite, coarser and clearer than that of the matrix, appears
to be repiacing former grains.

Zircon is an accessory mineral.

Photomibroggaph takens,.




Identification:

2 TAMBO SHALE

Locglity:

Collected:

Field Observations:

Cretaceous (Tambo equivalent) clay shsle.
marked conchoidal frocture,

RH 146
RH 147 A

RH 1L46; P106L/62; RHILTA; A535/62.

Oodnadatta L-mile, Oodnadatta l-mile,
Toondina Run 1, Photo 9117, Loc. ORL4 - 27.2
miles west-south-west of Oodnadatta.

Lat, 27°42.2' S, Long. 135° 2.5' E.

(from mosaic).

November 2, 1962, by @.R. Heath.

The sample is grey, rather massive,

slightly saline, homogeneous, typical marine

Petrological Report: (D. Smale):

causing it

Non fissile, but shows

Distinct "soapy" feel.

This is fairly pure kgolin with impurities

to be grey.

Analysis: (H. Sears:)

Analysis -

Aluminium oxide
Ferric oxide
Ferrous oxide
Titanium oxide
Manganese oxide
Calcium oxide
Magnesium oxide
Sodium oxide
Potassium oxide
Silica
Carbonate
Sulphate
Chloride

Phosphorus pentoxidep

Carbon
Water at 100°C

Water over~100°C

Total -

A1203

FeZO3
FeO
Ti0
MnO
CaQ
MgOu
Naao
KZO
Si0
SO3
C1.

2

2

205
c
H,0-

H20+

Less oxygen equivalent

to chlorine
Total

18.6%
5420
O.ll
0.85
0.01
0.27
2.45
1.56
2.40

54.0
0.05
0.70
0.65
0412
0.22
6.20
630

99.99%

o.1g
99, 9%

X-Ray Fluorescence: (R.G. Stafford):

Barium oxide
Strontiun oxide

Bal

S:O

0. 035%
0.001%



APPENDIX 1G

CRETAGEQUS
NON~MARINE SEDIMENTS

(2NEOCOMIAN, ?WINTON
FORMATION EQUIVALENTS).



\

- . RH95
C2WINTON CAIC. S NDSTONE :

Identification: RHO5;" P1020/62; TS 11448

Locality: Oodnadatta h-mile. Woodmurra 1-mile Run 3,
Photo 1833, Loc. WR1. 'djacent to seismic .
.road,. 20.6 miles east of Duckhole bore.
" Lat. 27 35 5' 3, Long. 136°21, 6'E (from mosaic).

Collected: October L, 1962, by G.R. Heath.

Field Observations: The rock is a somewhat greenlsh—grey,
micaceous,. carbonaceous, very calcareous,
fine erained, falrzv sorted, subrounded guartz sandstone.
This sandstone forms a number of crudely bedded low outcrops
along the south bank of Woodmurra Creek. Lack of fossils
suggests that it is a Wlnton Formatlon equlvalent (?Cenomanian) .

Petrolqplcal Report (D. Smale)

This is a calcareous Sandstone, about Lo - 50 per
“cent consisting of subangular. to subrounded sand grains
0.05-0.25 mm across; the matrix consists of fﬂlrly
finely crystq1117°d calcite with' grain size varying'
between 0.01 .and 0.8 mn, - ‘

About 50 per cent of the grains are guartz, 20 per
cent chert or fine quartzlte, and 15 per cent - plagloclase
(andesine-labradorites Eyroxere, chlorite, clay,

volcanic fragments, biotite, hornblende, and opagues make
up the remalnder. '




- ) RH 96
2WINTON CALC.REQUS S/MDSTONE

Identification: RH96; P1021/62; T31144L9

Locality: Oodnadatta L-mile, Woodmurra 4-mile, Run L,
Photo 1847, Loec. WRLh. 15.7 milgs east-south-
east of Duckhole bore., Lat. 27 41.2'S,
Long. 13%36919.7'E. (from mosaic).

Collected: October 6, 1962, by.G.R. Heath.

Field Observations: The rock is a dark grey, massive

very calcareous fine sandstone,
consisting mainly of quartz with lesser mica. This
-material crops out fairly well, although outcrops rarely
show bedding. It is thought to belong to the lower
Winton Formation eguivalents (i.e. Cretaceour, ?Cenomanian).

Petrological Report: (D. Smale):

This is a calcareous sandstone similar to RH144
containing much volcanic material, /ngular to subangular
fragments 0.03-0.12 mm across constitute about LO per
cent of the rock. Quartz, hornblende, opagues, calcic
plagioclase, and volcanic (trachytic) fragments constitute
about 50 per cent of the sand grains, .. few fragments of
cryptocrystalline guartz have an opaline appearance
comparable with that of the silcrete in RH89 and RHH . A
- Tew of the plagioclase crystals have been severaly affected
by solution.

The matrix ccnsists of very fine-grained, rather
dirty calcite.\

Zircon, iron-rich montmorillonite and rutile are
accessory mineralse.




'RHO8

QWINTON CALCAREOQUS - SANDSTONE

- Identificatlon: RH98; P1023/62; TS11L51
Aiocalitzzi Jodnadatta L-mile, Woodmurra 1-m11e, Run 4, .

Photo 1847, Loc. WRL4. - 15.6 miles east-south-
east of Duckhole bore. Lat 27°41.3'S., Long°
136019 6'E, (from mosqlc)

: Collected Octobcr 6th, 1962, by G.R. Heath.

' Field Cbservations: .The rock is-a dirty greenish grey

very calcarccus sandstone, corisisting

. of very fine quartz and lesser mica graine in a dirty calcite

natrix. Forms fairly prominent outcrops (adjacent to.RH96)
showing finely etched irregular beddlng. Probably Winton
equlvaleqts (Cretcceous °Cenomanian).

ggtro*oglcal Report: (C. Smale):

This is a calcareous sandstone con81st1ng of angular
to subrounded gralns 0.03-0.2 mm across in a galcite

‘matrix.

The sand grains cons1st mainly of guartz, yellow

“iron-rich montmorillonite, guartzite and plagioclase

(andesine- lﬂbrﬁdorltes the latter.being present in
slightly smaller quantluy than the other miner:ls.
There are also nresent a few frqgm@nts of volcanic rock

.with trachytic texture.

The calcite matrix occasionally occurs with "tnush—

‘like" texture,,and sometimes is of fine granular texture

with a graln 81ze of less than 0.01 mm,



RH 99
? _WINTON LIMESTONE

Identificaticn: RH 99; P1024/62; TS 11452,
Locality: Oodnadatta L-mile, Woodmurra l-mile,.

Run 4, Photo 1847, Loc. WR 4, 15.6 miles
east-south-east of Duckhole bore.

Lat. 27° 41.3' 3, Long. 136°19.6' E
(from mosaic).

Collected: October 6, 1962, by G.R. Heath.
FPield Observation: The rock is a light grey fairly massive

limestone, containing abundant very
thin black laminae, some of which intersect. This limestone
crops out close to the calcareous sandstones RH 96 & RH 98. 1t
is probably a Winton Formation equivalent (i e. Cretaceous
? Cenomanian).

Petrological Report: {(D. Smale):

This is & limestonse consisting of a
moseic of calcite witn & grain size of about 0.05 mm. There
are a few (less than 1 per cent) crains of quartz ~bout the same
size as the calcite grains and occasional grains of yellow iron-
rich montmorillonite.,

& Gistinctive feature of this rock is
the handing present in the hand specimen. The bands consist of
an opaque brovn mineral (probably goethite)about 0.04 mm
wide, which has irregularly stained the surrounding calcite for
about half that distance on each side. Small calcite crystals
occur within the band.

Rutile is an accessory mineral.



- RH 100
WINTON LIM STONE ' '

Identification: ~ RH 100; P1025/6? TS 11453
Locality: ‘ : 'Oodnadatta L-mile, Woodmurra 1—mile,

Run 4, Photo 1849, Loc, WR 6 9.7 miles
south-east of Duckhole bore.

Lat. 27°41. 9' S, Long. 136°12.7' E
(from mosaic). -

Collected: ~ October 6, 1962, by G.R. Heath.
Ficld Observations: . The rock is = grey to brown feirly

- massive limestone, apparently fine
sandy in part. Very sllphtly carbonaceous. Outcrops tend to
bé massive rather than flagsgy, but fine current bedding is
visible on weathered surfaces, . This materiazl .is non foss-
ilJiferous and is assumed to be. equivalent to »1nton Formation
(Cretaceous °Cenomﬂn1~n).

. Petrological Report: (D. Smale):

L ‘ Thig is & fine-grained silty limestone. -
The silt part*ticles occur in iriegular patches in the rock of the

order of 2- % mm across; these patches contain about 25 per cent

of weli-sorted angular to subangular silt grains 0.02 - 0.05

mm acrnss. -LThe grains consist chiefly of guartz, with muscovite,
iron-rich montmorillonite,. plagioclase and brown gpagues. .\

few small, stalk-like piant fragments are present.

The remeining parts of the rock contain
a few sparsely scattered silt particles, but 99 per cent consists
of fine- grained calcite with a grain size of 0.001 mm.

. The silty and'nqh—silty parts each form
about half *the rock. : - o

Co C In splte rof the lack of any regular
disposition of the silty parts in the thin section, the hand
. 3pecimen appears definitely bedded, This combination is
- probebly the result of current bedding and the formation of an
"intraformational conglomerate" on a small scale.

v



3

RH 10X
2 _WINTON QALQ“ EOUS %ILTSTONE

Identification: RH 101; P1026/62; S 11454

.Locality: . Oodnz datta L-mile, WOoomurra l-mile,

Run 4, Photo 1849, Loc. #R7, 8.3 miles
south-east of Ducknole bore.,

Lat. 27°41.,' S, Lone. 136° 12.0' &
(from mosaic

Gollected: - October &, 1962, by G.R. Heath. .
Field Observations: - The rock is a light greenish

) brown,: fairly massive, very calcareous
coarse 1ltstono. Greins are mainly fairly well sorted
guartz with lesser mica. Fresh material appears gquite homo-
geneous, but scmewhat weathered fragments are flaggy and have

a "salt and pepper" appearance. JLhe absernce of fossils again

sugeests a post-Aibian age (Cretaceous ?Cenomanian), i.e.
Wintcn equivalents.

Petrological chopti(D. Smale):

This 1is. & calcareous coarse siltstone. The greins,
cn the average, are about 0.05 mm across, angular to sub-
angilar, -and constitvte: about 4O per cent of the rock.
About 70 per cent of these are guartz, 10 per cent plagioclase
(andesine-labradorite), 5 per cent trachytic fragments,
and 5 per cent iron-rich montmorillonite. Goethite, chlorite
hornblende and musoovite are present in minor quantities;
rutiTe, zircon and opaques-are accessory minerals,

The matrix is a mosaic of gglcite, with a grain size

-~ of about 0.05 — 0,1 mm. It appears to have fewer impurities

in it than the calcite in many of the other calcareous rocks.



E ; B B RH 102
2 NINTON C/ICAREQUS SILTSTONE

| Identificatibn: RH 102; P1027/62; TS 11455
Locality: o Oodnadatta u—mile, Woodmzarra l-mile,.

Run 4, Photo 1849, Loc. WR8' 7.8 ‘
- miles east of Duckhole bore.. (south of #oolmurra
Creék).

Lat. 27° 39, 7' 5, Long. 136°12.2' E
(from mosaic _ .

Collected: . October 6, 1969 by G.R. Heath.

Field Obsefvations: The rock is'a brown to ycllow—brown,

_ B messive, very calcareous very fine sandstone
or coarse siltstone. Carbonaceous material is moderately
abundant in some beds. Shows fairly well defiaed irregular
fine bedding. Tais material forms low rounded outcrops and
is assumed to be Cretaceous ? Cenomunian (i.e. Winton equivalents)

Petrologlﬂﬁl Wspprt (D Smale)

This is a goethite calcareous s3iltstone,
about 30 per cert eonsisting of angular to subangular silt
-grainsg generslly 0.01 - 0,05 mm across. The concentration,
of the silt graine varies inydifferent bands in the rock,
each band being o1 the order of 1 or 2 mm wide.- Some
bards bhave only ocecasional silt grains in them; dn others
-8ilt graims form. sbout 50 per cent, . :

The granns consist predmmlnqntly of quartz,
yel’ow iron-rich montmorlllonlte, and plagioclase, Muscovite,
blotlte, ogagues and ¢lay occur in minor quantitles.‘

One fragment of .plant material is present
in this thin sectlon, consisting of irregular Jjuxtaposed rows of
cells . about 0.01 mm in diameter. A little secondary brown -
opaque material is present ' .

: The matrix consists of brown iron-stained
A ealcite w1th a grain size . of about 0.001 mm. :

Most of Ppp wrent beddlnﬁ in the hand
ape01men is- ceused by veris thds in the.goethite staining, though
in parts there also appear to bhe nraded bcddlnw ~nd cross—beddlng



RH 105

2 B..S/L WINTON.SANDY LIMESTONE

Identification: - RH 105; P1030/62; TS 11458
Locality: ’ Oodnadatta 4-mile, Woodmurra l-mile,

Run 2, Photo 1812, Loc, WR 19. 6.6
miles north—east of Ducknole bore

Dat. 27° 33. ? s, Long. 436°8,0¢ E
(from mosaic .

Collected: | A October 8, 1962 by G.R. Heath.
Fleld Observqtlons" ~ The rock>js a dirty yeliow—grey

. "rotten" looking very sendy limestone.
forms fﬂlrly bold, widepspread outerops which appear rather
ilaggy. Weathers to "salt and pepper" sandstone. This
material is norn fossiliferous ard is correlated with the
basal Winton Formation equlValents (Cretﬂceous, 9Cenomanian)
of the area. '

'Petrolqg;pal Report : (D. Smélé):.

- Th1° is a2 sardy limestone with about
15 per cent or flne sand or silt greains in a calcite mosaic
with a grain size fairly similar to that of the sand or silt
~gra“nu, but with parts show1ng "brush-like" extlnctlon.

The grains are ﬁngulqr to subrounded,
and on the average are' between 0,015 and 0.5 mm across.,. Most
are quertz, but iron rich montmorillonite, plagioclase, zircon,
hopnblcndc,_muscov1tc biotite and opagues are also present.




RH 106
? BAS.L WINTON SANDY LIMESTONE

Identificstion: RH 106; P1031/62; TS 11459

Locality: . Oodnadatta L-mile, Woodmurra l-mile, Run 1,
Photo 1787, Loc. WR 24. 8.4 miles north-north-
east of Duckhole Bore.

Lat. 27° 31.7' S, Long. 136° 8.4' R®.
(from mosaic). ‘

Collected: " October 8, 1062, by G.R. Heath.,
Field Observations: The rock is a brown and grey-green

laminated silty limestone and slightly
micaceous znd carbonaceous fine sandy limestone.  Laminae are
markedly interdigitated and show some slumping. This limestone
occurs near the marine-non-~-marine boundary of the irtesian
Basin Cretaceous section., Lack of fossils may indicate a lower
Cenomanianage (i.c. Winton Formation equivalents).

Petrolozical Report: (D. Smale):

This iIs an impure limestone consisting of
fragments of quartz, 0.02 - 0.25 mm across, in a clayey carbonate
matrix which forms 60-70 per cent of the rock. ..bout 5 per cent
of the rock consists of grains of yellow chloritic material (cf.
RH 6: TS 11228 and RH7: TS 11 229), The specimen shows bedding,
the redder, darker layers cf which are more finc-greined than the
lighter layers, and contein "limonite" in small grains about
0,01 - 0,02 mm across,

Photomicrograph Taken.




- RH 107
FERRUGINIZED PWINTON LIMESTONE 'RH 108A

Identification: RH107, P1032/62; Ts11u6o- RH108A; A527/62.

Locality: ~ Oodnadatta 4-mile, Woodmurra. 1-m11e, Run 1, Photo
: 1789, Loc. WR26. 9.1 miles north—east of Duckhole
Bore. Lat. 27°32. 2 S, Long. 136°10.4'E (from mosaic).

Collected: | October 8, 1962, by G. R. Heath.
Field Observations: - The rock is massive, slightly reddish, very

dark brown, fairly nhomogenecous silty limon-~
ite., It has formed by the complete ferruginization of a concretion-
ary, silty limestone of ?Winton age. The replacement probably dates
" from gypsite (?Lower Pleistocene) time, -The sample for analysis is.
a composite from several outcrops. :

Petrological Report: (D Smale)

This is a ferruginous siltstone with fine and coarse silt-
stone intertonguing. The fine siltstone layers are.generally about
3 mm wide, and the coarser ones 41 - 2 mm, but the.latter are very
1rregular 1n size and generally occur in lenses.

in the coarse S1ltstones the grains are generally subangular
guartz 0,01 - 0.07 mm across. - They form gbout 4O per cent of the
rock,. Sericite, gJagioclase and chlorite: together account for about
30 per cent of the graxns.

In the flne siltstonrie the grains are generally angular to sub-
- angular guartz 0.002 - 0.C2 mm across, This part of the rock is '

rather porous, voids being more common than gralns, the latter form-.
ing only 10 - 15 per cent .of the rock. .

'In both the fine and the coarse.siltstone the matrix is
goethlte. In the fine siltstone it occurs in concentrated masses
of grains about 0.005 mm across, but in the coarse siltstone it
appears more homogeneous.

The rock contains no Carbohate, in spite of its similarity to
some of the calcareous rocks, goethite could have replaced carbon-:
ate once present, ’ . '

"Analxsis: (3. Powell & R. B. Oliver)

Aluminium oxide - . L A.2O_.5 . 3.75%
Iron - acid soluble . Fe . L7.4

= acid insoluble - Fe _ 0.03

- total oxide - Fe o 67.7
Titanium oxide . 76,0 10.139
Calcium oxide - ~~ Ca0 0.62
Silica . 8102 . 14.48
Carbon dioxide - Co . 0.26
Phosphorus pentoxide ‘ P285 0.133
Sulphsate : 803 0.072
Water - total _ - ~HoD - . 7+86

Total _ . 92,01%



?WINTON CALCAREQUS SANDSTONE RH111

Identification: RH111; P1034/62; TS11462.

Locality: Oodnadatta L-mile, Woodmurra 1-mile, Run 2, Photo 1803,
= Slightly south-west of western end of Manarrinna water!
hole. Lat. 27°933.7'S, Long. 136°28'E (from mosaic).

Collected: October 13, 1962, by G. R. Heath.

Field Observations: The rock is a grey, very massive, very
calcareous sandstone, consisting mainly
.of fine grained, [airly well rounded quartz. Somewhat carbonaceous.

Forms fairly bold, fairly massive ocutcrops. Probable non-marine
sediment (Winton equivalent) of Cretaceous, ?Cenomanian age.

Petrological Repdrt: (D. Smale):

This is a gcalcareous sandstone. About 35 per cent consists of
angular to subrounded sand grains 0,05 - 0.35 mm across; among the
grains guartz constitutes about 35 per cent, plagioclase (andesine)
25 per cent, volcanic fragments 15 per cent, ferromagnesians 10 per
cent. and chlorite 1 per cent, Some of the plagioclase is zoned.
The volcanic Iragments consist largely of poorly defined plagioclase
microlites and fairly equant opagues forming a trachytic texture;
most of the microlites are sbout 0,03 mm long, but they may be up
to 0.1 mm longe. Hornblende predcminates among the ferromagnesian
grains, and is either brown or gr=en.

The matrix is very fine-grained rather dirty calcite.



RH 124
? WINTON CL/Y SH/LR

Identification: RH 124; P1043/62

Iocality: Oodnadatta 4-mile, Ucutanna l-mile,
Run L4, Photo 0398, Loc. UR 17. 19.1
miles south-~east of Macumba H.S.

Lat. 27°25.2' S. Long. 135°5,.6' E
(from mosaic

Collected: October 16, 196z, by G.R. Heath.
Ficld Observations: The rock is'light grey failrly

massive shale, with moderately
abundant mica and plsnt fragments on bedding planes. Moderately
grrseous. Weathered portions show well developed fissility.

Petrological Report: (D. Smale)

This is almost entirely montmorillonite,
w1th a few small grains of guartz and Opawues less than 0,01 mm
across. It is quite distinet in colour and mode of occurrence
from the iron-rich montmorillonite of other specimens.




RH 125
WINTON-T MBO CiALC.REQCUS SANDSTONE

Identification: RH 125; PlOLL/62; TS 11472
Locality: Oodadatta L-mile, Ucutanna l-mile,

Run 5, Photo 0421, Loc, UR 18. 22.6
miles south-~east of Macumba H.S,

Lat. 27° 28' S, Long. 135° 56.3' E
(from mosaic).

Collected: \ October 16, 1962, by G.R. Heath.

Field Observations: The rock is a dark brownish grey, very
finely crystalline, massive sandy limestone

or calcarcous sandstone. Both the hand specimen and outcrop

show very prominent cross bedding. The specimen comes

from an area of poor outcrop, but is thought to lie near the

boundary of the Winton and Tambo Formation equivalents (i.e.

Albian ? Cenomanian)

Petrologicel Renort: (D, Smale):

This is a calcareous sandstone with much
iron rich montmorillonite. Jingular to subrounded grains con-—
stitute about LO per cent of the rock the great majority are
between 0.03 and 0.06 mm across.

Yellow iron-rich montmorillonite and
quartz together account for about two thirds of the grains.
Opagues, muscovite, plagioclase, goethite, hornblende, trachytic
volcanic fragments, rutile and zircon make up the remainder.

The matrix is rather dirty, fine-grained
calcite.,

-




APPENDIX 41H

? PLIOCENE BILANKET

SANDSTONE ;: BASAL

SILICIFIED PEBELLR

CONGLOMERALTE




TERTIARY PEBBLE CGLN. RH U6,

IDENTIFICATION:. .RH 46; P975/62; TS 11403,
LOCALITY:  Oodnadatta L-mile, Yardinna l-mile,

Run 2, Photo 6410, 3mall mesa just east
of uHO railwey line, 14 miles north of
Oodnadatta (s~me loc, as RH u5)

(from mosalc)

COLLECTED: ~ September 8, 1962 by G.R. Heath,

FIELD OBSERV..TIONS : The rock is an orf-white pcbble con-

omcrdtc; consistine of 0.3 inch well
rounded quartzite pen“ng in a mqur'v of silicified sandy
angular quartz grit, This rock is similar, in appearance to
the "pest older duric .Jf"COﬂQLO’uD”tCS of upper Tertiary
.age on the western vart of the shect, It is probably of
Pliocene gge., ' )

PRTROLOGIC..L R.:PORT:

This is a very poorly-sorted guartz
conglomercte consisting of rounded fragments e¢f sand,
granule and pebble size 1-12 mmacross, in a matrix
of subangular or subrounded guertz grains 0.01-1.0
mm across, cemented by opal containing a large amount
of leucoxenc. .

There are very few small cavities,
lined with lussatite and filled with chalcedony.

Eyyoxene; zircon, rutile and sphene
. are accessory minerals,




. : - RH 92
PR BBLL CGLN, (M"AGATE. G?IT")

Identificatiom: RE 92; P1717/62; TS 11445
Locality: .= . Oodnadatta humllo, Kurillina l—mlle,

Run Y, Photo 9073, Loc. KR7.
Southern edge of younger duricrust

plateau. _ _
Let. 27° 4,9,5', Long. 136° 23,3' B
(from mosqic . : ’
' Collected: " Octover 5, 1962 by G.R. Heath.
Fiéld Observations: = The rock is an off~white highly in-

.durated, very sandy pebble conglomerate,
consisting of quartz (mainly) and lesser tourmaline quartz and
silcrete pebbles up to 10 mm diameter in a m trix of angular
poorly sorted silicified quartz sand, This material is typical
of the basal beds. of the Tertiary (9 Pliocene) clastic sequence
occurring over muca of the eastern half of the L-mile sheet. It
has generally (as in this case) been silicified during
the younger durierust formation. = =

gPetrologicallReporf: (D.FSmale)-

This is a 51110eous conglomerate
similar to RH 90 with guartz pebbles and granules set in a very
fine quartz mosaic which constitutes over half the rock. "The
quartz grﬂlns, especially the larger ones, are penetrated as
far as 0.5 mm by solution cavities filled w1th matrical quartz,

' Small areas of colloform bcndlnq about
O 3 mmecross occur in some places in the matrix, but these =are
due to bands of opaque grains similer in size To The rest of the
‘matrix, and probably not to lcucoxene.

ercon and rutile are accessory minerals.



RH 94

SILCRETE CONGLOMERATE

Identification: . RH 94; P1019/62; TS 11447 |
.Lbcaiitg:' ' - . Oodnadatta L4-mile, Kurillina l-mile,

Run L, Photo 9073, Lcec. KR 7. South
edge of prominent younger duricrust
plateau, 15.7 miles north-east of
‘Weodduck H. S° ruins (as RH 92)

.th. 27 19.5" S Long. 136° 23,3'%
(from mosaic

Collected: - October 5, 1962 by G.R. Heath.
Fieid’Observations: | The rock is a highly indurated pebble

conglomerate,- con81st*ng of rounded
silcrete pebbles up +o 10 mm diameter, in a silicified sandy mat-
rix. This rock is similar to RH 94, but contains silcrete rather
than quartz pebbles. This material is from the basal beds of
the Tertiary (? Pliocene) sandstone séguence. Silicification
dates from the younger duricrust. - ‘

Petrological Report (D, Smale):

Thig is a siliceous conglomerate
con81ut¢ng of rounded to subrounded sand grains, granules and -
pebbles ranging up to 30 mm across in a matri~ of slightly
leucoxenic gpal and micincrystalline guartz. o

: Most of the pebbles consist of
51lcvete containing about 10 per cent of rounded to subrounded
sand grains of guﬁrtz in a matrix of finely crystalline guartz
and leucoxgcnic opai; others are la rge: rounded guartz grains,

: ' : The matrix consists of slightly leu-
coxenic gpal qnd microcrystalllne quartz, and contains 30-40

per cent of well rounded grains 0.05 - 0.5 mm across, 2 few -
surrounded by cryptocrystalline silica and leucoxene forming
ooliths. This oolitic material is the same as that of the matri=
of the pebbles, arnd some of the ooliths could in fact be quartz
grains from the pebbles still surrounded by the old matrix.

Rutile is an accessory mineral.



"AGATE GRIT" PEBBLE CONGLOMERATE RH116

Identification: RH116; P1038/62; TS11466.

Localitx:' Oodnadatta Ll-mile, Ucutanna 41-mile, Run 4, Photo OLOO.
Loc. URG6. 415.6 miles south-east of Macumba H.S.
Lat. 27°24.8'S, Long. 135°50.4'E (from mosaic).

Collected: October 15, 1962, by G. R. Heath.

-Field Observations: The rock is a light grey, strongly indur-
' ated pebble conglomerate, consisting of
rcunded to well rounded grey and white quartz and silerete fragments

up to 15 mm diameter in a matrix of silcrete cemented fine grained
angular gquartz sand. This sediment forms the basal beds of the
widespread Tertiary (%?Pliocene) sandstone of the area, Silicific~.
ation probably dates from the formation of the younger duricrust.

Petrological Report: (D. Smale):

This. is a poorly sorted pebbly sandstone. The fragments vary
in size from 0,01 - 13,0 mm across, but those over 2 mm across (i.e.'
coarser than sand) form less than 15 per cent of the rock. The
matrix consists of curved fibrous aggregates of clay, similar to
that in RHL2.

The pebbles consist of almost equal quantities of:-

1) Quartz grains

2) Oolitic guartzite (see fige. 6), The ooliths consist of an
inner zone about 0.2 mm across with a grain size of about 0.003
mm, and an outer zone about 0.1 mm thick with a grain size of
about 0,015 mm. All the ooliths are in contact; the interstices
are filled with a quartz mosaic with a grain size of about 0.03 mm

3) Fine-grained chert, with a grain size of 0.002 - 0.015 mms

4) Chalcedonic chert with a grain size of 0.01 - 0.5 mm, consisting
of fibrous masses having positive elongation.

5) Vein gquartz forming a moealc, each element of the mosaic elongated
in the same direction, and with very irregular crenulate boundar—
ies.

The sand grains and granules are almost all guartz grains, but
2zircon, rutile (red-brown and yellow-brown and including an excellent
basal section 0.16 x 0.13 mm) and opagues are also present.




: RH 119
SANDY PEBBLY CONGILOMERITE

Identification: RH 119, .P1041/62; TS 11469
locality: Codnadatta 4-mile, Ucutanna l-mile,

Run 3, Photo 0363, LOC. UR 11, 21.7 miles
south-east of Macumba H.S. Lat. 27° 8,.6'S,

Long. 135° 58.7' E (from mosaic.)

Collected: October 16, 1962, by G.R. Heath.
Field Observations: The rock is a very pale yellow-brown,

well indurated, very sandy siliceous
pebble conglomerate, consisting of rounded quartz pebbles up
to 10 mm diameter in a matrix of silcrete cemented subangular to
sub-rounded medium guartz sand grains. This sample (like RH 116)
is from the hasal beds of the Tertiary (9 Pliocene), blanket
sandstone of the area easst of Oodnadatta,

Petrological Report: (D.. Smale):

Tnis is-a pebbly sandstone very similar
to RH 116, but the matrix appears to consist mainly of
cryptoerystalline guartz with leucoxene forming small colloform
structures similar to those in opaline matrices of other rocks.

The fragments consist of large guartz
grains or very coarse guartz mosaics with a grain size of between
Ge3 - 3 mm, and chert with a grain size of 0.005 - 0.05 mm,
Many of the quartz grains have been affected by solution.

Zircon snd tourmaline are accesscory minerals,




TERTIARY PEBBLY SANDSTONE RH127

Identification: RH127; P1046/62; TS11474L.

Locality: Oodnadatta L-mile, Edarteenya 41-mile, Run 5, Photo
oL26, Loc, 1. 141.5 miles north of Duckhole bvore,
Lat. 27°27.1'S, Long. 126°4.4L'E (from mosaic).

Collected: October 9, 1962, by G. R. Heath.
Field Observations: The rock is a very pale yellow-brown pebbly

sandstone or sandy pebble conglomerate,
consisting of rounded to well rounded quartz and lesser silcrete
pebbles up to 10 mm diameter in a matrix of subrounded, poorly sorted
medium to coarse quartz sand, which has been czmented by silcrete.
This material is from the basal beds of the widespread Tertiary
(?Pliocene) sandstone east of Oodnadatta. Silicification probvably
took place during the formation of the younger duricrust.

Petrological Report: (D. Smale):

Tris 1s & poorly sorted pebbly sandstone containing subangular
to subrounded fragments varying in size from 0.005 to 14 mm across,
but less than 10 per cent are larger than sand size. They are
cemented by microcrystalline guartz.

The fragments ave almost exclusively guartz, but a few con-
sist of chert, with a grain size of 0.002 - 0.015 mm and some are of
coarrer guartzite. The larger fragments are subrounded and the
smaller ones are subrounded or subargular. Many of the quartz grain:
have been affscted by solution. -

Zircon and rutile are accessory minerals.



"AGATE GRIT'" PEBBLE CONGLOMERATE RH1 32

Identification: RH4132; P10541/62; TS41479..
Locality: - Qodnadatta U-mile, Edarteenya 41-mile, Run L4, Photo

0394, Loc. ER5.. 14.6 miles north of Duckhole bore.
Lat., 27°25.3'S, Long. 136°4.7'E (from mosaic)

Collected: October 19, 1962, by G. R. Heath. -

Field Observations: The rock is a light grey, very well indurated
pebble conglomerate, consisting of abundant
rounded 3—10 mm quartz pebbles in a slightly sandy milky silcrete
matrix. This material comes from the base of a fairly thick

(20 feet) Tertiary (?Pliocene) duricrusted sandstone, which caps

the high plateau south of The Macumba.

Petrological Report: (D. Smale):

This 1s a guartz conglomerate consisting of subangular to
subrounded fragments of guartz and coarse gusritzite, some showing
considerable strain, in a matrix of siliceous kaolin. The diameter
of the ‘ragments is generally sbout L - 5 mm but may be more than 10
mm, The matrix has been broken and cemented with opal. The kaoli:
has in places been almost entirely removed, leaving only a few
small subrounded fragments in the opal.




APPENDIX 1I

? PLIOCENE BLANKET
SANDSTONE
SILICIFIED AND OCCASIONALLY
FERRUGINIZED,



RH 42

POST DURICRUST SS.

IDENTIFIC JITON: RH L2; P971/62; TS 11399,
LOC.LITY: Oodnadatta L-mile, “lberga l-milec,

Run 1, Photo 62641, Same general area as
RH 38 and RH 40 (le south of Mt.Sarah)

Lat. 27° 1.3' S, Long. 135° 20.8'E
(from mosaic

COLLECTED: September 7, 1962 by G.R. Heath.

PIELD OBSERVATIQﬁS: The rock is & pale gruey sandstone, con-
sisting of very fine groinsd quartz in
a clayey and possibly slichtly siliceous matrix. This scndstone
covers a small area well beclow the duricrust platesux to the
north and south. It may be the recmn-nt of =n alluvial (possibly
stream channel) deposit Fformed during the dlsscctlon of the
duricrust pencplain. Its are could be Pliocene to Recent, but
there is somc¢ evidence that it is pre-younger duricrust (ie
probably Pliocene). '

PETROLOGICAL RPORT: (D. Smale):

. This is an argillaceous sandstone
50-55 per cent consisting of subangular to subrounded
guartz grains 0,05 to O.4 mm across, in = matrix of
fairly pure kaolin, which occurs in the form of curved
aggregates of fibres (See fig 3). Some of the aggregates
actually form spherulites.

3mell rounded grains of rutile (0.05 mm
aéross), zircon, pyroxene, onacues, chlorite and
tourmaline are present, but togcther constitute
less than 1 per cent of the rock,.

PHOTOMICROGRAPH TAKEN,




RH 45

LIN. TERTIMRY SS.

IDENTIFICATION: RH 45; P974/62; TS 11402.

IOCALITY Oodnadatta 4-mile, Yardinna l-mile,

Run 2, Photo 6410. Small mesa Just
east of the railway line 1L miles north
of Oednadatta. -

Let. 27° 20.4'S, Long. 135° 26.2'E,
(from mosaic).

COLLECTED: September 8, 1962 by G.R. Heath,

FIELD OBSERVATIONS: The rock is a brick red sandstone,
consisting of fine.to medium grained,
‘poorly gorted, angular quartz in a matrix of very filne grained
bright red-brown iror. oxides. This sandstone caps a small
mesa which 1s topographically higher than the nearby ? younger
duricrust. Its age is probably Pliocene or younger.

-

.PETROLOGICAL REPORT: (D. Smale):

.- This is a porous ferruginous sendstone,
consisting of subancular fo -subrounded quartz grains apm
'~ @average of 0,1-0,15 mm across, but varying between 0,04
and 1,0 mm across, cemented by homogeneous, orange-
brown goecthite. The grains constitute 65-75 per cent
of the rock and the goethite about 40 per cent. There
is a little matrix pf fine-gral ned guartz, but 10-15
per cent of the rock consists of voids comparable in
T\ size with  the quartz grains.

Zircon and ruti;e are accessory
minerals,

: This rock is similar to RH30 and RH51,
but these lack the goethite cement of RH45., RH26 1is
also similar, except that it is cemented by auth-
isenic overgrowths of quartz. All the specimens
mentioned contain fairly well-sorted quartz grains
in comparable cuantities.

——



SILIC TERTIARY 33. RHL7

Identification: RHL7; P976/62; TS 11L0L

Locality: Oodnadatte 4-mile. Yardinna 41-mile, Run 2,
Photo 6410. Small mesa just east of the
railway line 14 miles north of Oodnadgtta
(same loc6 as RHu5 and RH46), Lat. 27°20.4'S.
Long. 135 26, 2 E (from mosaiu)

Collected: September 8, 1962 by G.R. Heath

Pield Obsgzgations: The rock is a ycllow brown cherty
sandstone consisting of very poorly
sorted, open packed, sube ngulsr cuartz in ¢ limonitic :
silicious matrix (after argllllte?) This meterial again \
caps Cretaceous shales, but has been more affected by
duricrust formation than RHYS5 or RHu6 Depending on. the
age of the durilcrust concerned, the sandstone is probably
pre—Miocene or Pliocene in age.

Petrological R§Eort: (D. Smale):

This 1is a ferruginous sandstone consisting .of poorly
sorted subangular to subrounded guartz grains 0,01-0.1 mm
- across in a matrix of pale goethite. Kany of the quartz
grains, particulaerly the larger ones, show solution cavities.
The quartz grains constitute 20-30 per cent of the rock.

On account of its hardness the rock eppears to heve
undergone silicification, but the matrix is so dense that
it is difficult to tell in what form the silica is present.
However, the rock is virtually non-porous; most of the gaps
in the goethite matrix disclose quartz, so presumably most
of the silica in the rock is prescent in this form,.

Zircon is an accessory mineral



SILIC., TERT, 8S. -~ IFAULTHED HILL. RH 6L,

IDENTIFIC A TION: RH 6L3 P990/62; TS 11418,

LOC LITY: Oodnadatta L-mile, Toodla l-mile,
T Run 3%, Photo 5974. Loc. (1). East side
of "Poulted Hill", near eastern headwaters

of Watson Creek, lu 5 miles north-
north-east of Mt Dutton R.S. (same lec.
as RH 63).

Lat. 27 36;?'3, Long. 135° L8.2'E
from mosalc ’

COLLECTED: Jeptomber 13, 1962 by @.R. Heath.

FIELD OBSERVATIONS: The rock is an off-white sandstone con-
- s8isting of fine to medium, fairly well
sorted, angular guartz in a siliceous cement or matrix, It
contains an anastomosing network of 0.2 to 0.5 inch cavities,
giving the rock a "vesicular'" or "knotted" appearance. This
sample comes from the 198' level of the "Fgulted Hill" section
and is typical of the Tertiary (? MiosPliocene) sandstones
wnich c-p many of the plateaux in the south—-east guadrant
of the Oodnadatta sheet. Silicification, probably related
to the younger duricrust, has made these sandstones very
resistant to erosion.

PETROLOGIG.L REPORT: (D. Smale).

This is a medium grained opaline

quartz sdndstone consisting of angular to subrounded
fragments of guartz 0.03 - O,45 mm across in a matrix
of opal containing much leucoxene and finely divided
goethite, Zircon is an accessory mineral, Clear“apal
(hyallte) occurs in some cavities in small deposits

up to 1 mm thick., -The cavities in this rock are dis-
tinctive in shape and size, .producing something similar
to a complex system of worm-burrows 2-10 mm across.




LIM. TERTI/RY SS. RH 82

Tdentification: RH 82; P1007/62; T35 11435.
Locality: ~ Oodnadatta L-mile, Toodla l-mile,

Run L4, Photo 5955, TFrom prominent
conicel hill south of main laterite-
duricrust scarp 6.2 miles north-north
west of Mt., Dutton R.S.

Lat. 27°44' S, Long. 135°L0.1'E
(from mosaic).

Collected: September 18, 1962, by G.R. Heath.

Field Observations: The rock is a light brick red dirty
sandstone, consis ting of subrounded quartz

and silcrete coarse sand grains in a limonitic clay matrix. This

material is a Tertiary sandstone denosited adjacent tc an area

cf laterite and duricrust. It appears to be post laterite and

older duricrust in age, but underlies the younger duricrust.

It is probebly Pliiocene,

Petrological Report: (D. Smale):

This is a poorly cemented, slightly
ferruginous guarizite; similar to RH L45. The grains are poorly
sortecd, subangular to subrounded, and vary in size from 0.01 -~
0.8 mm across; those of less than sand size form the matrix.
There 1s a small amount of goethite present which acts as a
cement (cf RH 26), gencrally in areas where the silt grains are
scarce. Thnis goethite coats the grains with a layer an average
of about 0,005 mm thick. Between 10 and 15. per cenc¢ of the rock
still consists of voids. ' '

Occasionsl guartgzite fragments are
present, of similar size to the larger quartz groins. & few of
the quartz grains contain pariicles of iron oxide in distinct-
ively large quantities.

Zircon, rutile and opagques are accessory
minerals. :



‘RH 84

SILIC., TERTIARY SS,

Identification: RH 84; P1009/ INS) 11u37

- chalitz: - Oodnadatte 4-mile, Toodla 1—m11p,

.Run L, Photo 5955. From low scarp
east of main road to Oodnadatta. 9.0
miles nofth—north-west of Mt. Dutton
R. S ‘

Tat. ?7° 41.2's, Long. 135° o' E .
(from mosaic

‘Collected: - September 19, 1962 by G.R. Heath.

Mield Cbservations: The rock Is = sandstone, whlte, somewhat
silicified, consisting of angular, mod-
tely sorted, quartz coarse siltstone to very fine sundstone.
: Plant stem impressions are quite common. This'is probably =
a fine graoined variant of the widespread intra-duricrustfal sand-
stone of the area. Hilicification and bleaching. DOSSlbly due
to the younger durlccust. Lge-? Pliocenc. .

Petrolog;cal'Report: (D. qule?'

This Js a poorly sorted orthoqpa:t71te
with grain size ranp:ng from that of the matrix to. 0.25 mm,
. The gfalns\are subangular to subrounded. There arc present a
‘few small gireons and npzsuues apout 0.03 mm scross, and ace-
. essory amcunts of each of CthfltL, rutile and hornblende,




RH 85
P RTLY FERRUG. SILIC. TERTISRY SS.

~Identification: RH 85; P1010/62; TS 11438.
Locality: Oodnadatta u—miie, Toodla l-mile,

Run L4, Photo 5955, PFrom low scarv east
of the main road to Oodnadatta, 9.0 miles
nortr-north-west of Mt. Dutton R.S.

Same loc. 2s RH 8l

Lat. 27° 41.2'S, Long. 135° LO'R.
(from mosa~ic). :

Collected: , September 19, 1962 by G.R. Heath.
Field Observations: The rock is a pale and dark brownA

siliceous and partly ferruginous sandstone,
similar to RH 84 (elong strike). It is mainly very fine grained
quartz, in o siliceous and ? limonitic matrix. The bhoundary
bztween the iron rich and poor sections is fairly sharp. If it
has developed by iron subtraction rather than addition, this
sample may represent the upper bleached and silicified zone of
the younger duricrust profile. dige ? Pliocene.

Petrnlogical Report: (D, Smale):

This is partly a pale brown sandstone
and partly a dark browa sandstone, the only difference between the
two tynes being the presence of more goethite in the darker
sandstone.

The rock consists of subangular to
subrounded grains of quartz 0.03 - 0.3 mm across in 2 matrix of
fine guartz grains with dark winc-ped goethite in the
dark part, and with only a few rather dirty patches of brownish
goethite in the lighter part. FProm the fact that there are
small cavities with yellowish edges in the matrix of the
light sandstone, it seems likely that the rock was originally
all dark, and that the goethite was leachked from part of it.
The boundary between the light and dark sandstone is very
irregular, but occurs withih a band about 10 mm tanick.

Zircon, sphere and rutile are accessory

minerals,



RH 86
FERRUG. TERTISRY SS,

Identification: RH 86; P1011/62; TS 11439

Locality: Oodnadatta L4-mile, Toodla l-mile,
Run Y4, Photo 5955. From the low szarp
east of main road to Oodnadatta, 9.0
miles north-north~west of Mt. Dutton R.S.
Same loc. 2s RH 84, RH 85,

Lat. 27° 41.2' S. Long. 135° LO'.

Collected: September 19, 1962 by G.R. Heath.
Field Observations: The rock is a dark brown highly

ferruginized fine sandstone, consisting
of quartz grains ( as RH 84 and 85) in a limonite matrix. The
parent sandstone moy have been calcarcous. This is probably . iees. ..
an alluvial (or ? eluvial ) sandstone of ?Pliocene age (intra-
quricrustal).,.

Petrological Report: (D. Smale):

This is a ferruginous sandstone consis ting
of subangular to subrounded grains of gugrtz 0.0l - 0.25 mm across
in a cement of almost opague homogeneous wine-red gocthite.

The grains constitute about 50 per cent of the rock; they are not

in contact,

Zircon is a common accessory mineral.



RH 93
DURICRUSTED TERTI/RY S.:NDSTONE

Identification: RH 93; P1018/62; TS 11446
Locality: Oodnadatta l-mile, Kurillina l-mile,

\ Run 1, Photo 9157, Loc. KR8. From
dissected younger duricrust plateau,
16.4 miles north-north-east of Woodduck
H.S. ruins.

Lat. 27° 46.6' S, Long, 136° 19' E
(from mosaic). ’

Collected: October 5, 1962, by G.R Heath.
Field Observations: The rock is a very pale brown silicified

quartz sandstone. fGrains are medium
size, subangular =nd very. poorly sorted. -The surface of the
sandstone is stained bright ycllow by ? limonitic silica. This
material is Tertiary (? Pliocene) sandstone which has been silic-
ified dering the younger duricrust formation. The surface deposit
may date from this period or may be a comparatively recent
additior. Such superficial deposits are common on the Tertiary
sandstones of this area. {

Petrological Report: (D, Smale):

~ : This is a guartz sandstone consisting
of angular to subrounded grains of guartz mostly between 0.01 -
0.25 mm across. The rock is fairly porous; 5-10 per cent is
voids. Interstitral leucoxene is abundant

There is little matrix present: what there
is, is fine guartz and very fine goethite (about 0.001 mm across),
The rock is cemented by recrystallised gusrtz between the grains.



SILIC ?TERTIARY SANDSTONE RH109

Identification®  RH4109; P1033/62: TS41461

Localifx: Oodnadatta U-mile, Woodmurra 1-mile, Run 3, Photo 4823,
Loc. WR3O0. 3¢9 miles west—-north-west of Duckhole
Bore, Lat. 27°37'S, Long. 136°1.2'E (from mosaic)

Ccllected: October 9, 1962, by G, R. Heath.
Field Observations: The rock is off-white to pink, partly

silicified sandstone, consisting of very
poorly sorted, sub-angular, medium sized quartz and lesser quartzite
fragnents. This sandstone is thought to be intra-duricrustsl in
age (i.e. ?Pliocene) and has been silicified, probably during the
formation of the younger duricrust. It is underlain by a very
pebbly sandstone ("agate grit").

Petrological Report: (D. Smale),

This is a guartz sandstone consisting of angular to subangular
guartz zrains 0.025 - 1.25 mm across. A few grains 3 - 6 mm across
are prescul.

There are two parts to this rock, One part has very little
matrix, is yellowish-pink, and very porous, What matrix there is,
consists of fine guartz grains and sericiite flakes.  Among those
fragments over 3 mm across there are some consisting of sandstone
with subangular to subrounded gugrtz grains about 0.25 mm across in

a matrix of leucoxenic opagl.

The other part of the rock is hard, and very pale yellowish-
grey; 1t is well cemented by a layer of opal about 0.015 mm thick
around each grain. The interstices are generally empty, but a few
are filled with more gpal,and still fewer with chalcedony,

Over the boundary between these *two parts there is no varia-
tion in the shape, size or concentration of the grains; however, the
opaline coating on the grains disintegrates into minute fragments one
or two microns across, and disappears, This indicates that the rock
was originally all cemented by opaline coatings on the grains, :

Some of the larger quartz grains show strain.

Zircon, rutile and pyroxene are accessory minerals.




SILIC. ?TERTIARY SANDSTONE RH142

Identification: RH442; P4035/62; TS11L63.

Locality: Oodnadatta 4-mile, Ucutanna 1-mile, Woodmurra Run 1,
Photo 1788, Loc. UR1. From south east portion of
the peak of Mt. Arthur. Lat. 27°28.9's,

Tong. 135058.7'E (fron mosaic).

Collected: October 9, 19€2, by G. R. Heath.

FielG Observations: The rock is a brown, well indurated sand-

stone, containing an anastromocing network
of small (5 mm) cavities, giving it a "contorted" appearance. The
clastic material is fairly well rounded, fine to medium quartz sand.
Exposed sucrfaces of the outcrop are often covered by a white smooth
? siliceous coating. This material forms part of a small Tertiary
(?PLiocene) outlier capping Mt. Arthur. This sandstone was silic-
ified during the formation of the younger duricrust.

Petrological Report: (D. Smale):

This is a'poorly sorted guartz sandstone consisting of sub-
angular to subrounded guartz grains (.01 - 1.0 mm across, but mostly
abosut 9.25 mm across, in an opiline matrix. '

-The larger grains generally occur in round areas, 2 = 10 mm
across, which appear to have been parate pebbles at one stage in
the history of the rocke The area between these ''pebbles' has been
partly filled with material containing grains similar to those in
the "pebbles,'" but generalily a little smaller and slightly less
common. Numerous large cavities remain between the "pebbles,!" and
much of theinterstitial material is poorly cemented or porous.

The cement is gpal, and contains numerous small guartz grains
in the "pebbles," but in some places it is almost clear. The darker
colour of the interstitial material may be due to the presence of
minute goethite grains. ' '

This rock contains numerous large cavities resembling small
worm burrows, and is comparable with RH6L, though in the latter the
‘cavities are a little larger and the 'burrow system'" more complex.



SILICIFIED TERTIARY SANDSTONE. RH115

Identification: RH115; P1037/62; TS11465
Locality: Oodnadatta L-mile, Ucutanna 1-mile, Run L4, Photo 0LOO,

Loc, UR6. 15.6 miles gouth-east of Mncumba H.S.
Lat. 27°24.8'S, Long. 135°50.4'E (from mosaic).

Collected: October 15, 1962, by G. R. Heath.

Field Observations: The rock is a light yellow-brown somewhat

‘ silicified sandstone, composed of very poorly
sorted, fine to medium, subangular to subrounded quartz sand. This
material overlies the "agate grit" pebble conglomerate of RH4116,.
The sandstone is probably Tertiary %?Pliocene in age. Silicificatiorn
dates from the formation of the upper duricrust (?Upper Pliocene).

Petrological Report: (D. Smale):

This is an orthoguartzite consisting of angular to subrounded
fragments of guartz 0.005 - L.~ mm across; most are between 0.05 -
Oe5 mm across, There is 1little matrix; what there is consists of
fine guartz grains, leudoxene and opal, The rock is porous.



SILIC. TERTIARY SANDSTONE RH134
Identification: RH13L4; P1053/62;. TS41481

Locality: Oodnadatta L4-mile, Edarteenya 1-mile, Run L,
Photo 0394, Loce ER6° 16.5 miles north of Duckhole
Bore. Lat. 27°23,9'S, Long. 136°2,0'E (from mosaic'

Collected: October 19, 1962, by G. R. Heath..

Field Observations: The rock is a light yellow-brown, very well

indurated sandstone, consisting of fine to
medium grained, subrounded to rounded, poorly sorted guartz sand
grains in a silerete cement or matrix. This 1s Tertiary (?Pllo-
cene) sandstone which has been silicified during the formation of
the younger (?Upper Pliocene) limestone,.

Petrological Report: (D. Smale):

This is a poorly sorted guartz sandstone consisting of
subangular to subrounded quartz grains mostly between 0.08 and
0.5 mm across in an opaline matrix.

Grains over 0.06 mm diameter (i.e. of sand size) constitute
50 - 60 per cent of the rock; they have been strongly affected
by sclution.

The matrix consists of opal, leucoxene (often coarser than
uszual) and fine guartz grains. The leucoxene is concentrated in
some parts of the rock to such an extent that these parts have the
appearance of separate grains comparable in size with the other
grains, though with very indistinct boundaries.,, There is very
little pore space.

!



- : R 15h
SITICINIRD YOUNG SA@DSTONE

Identification: RE 154; P1070/62; TS 11498,
Locality: Oodriadatta L-mile, Oodnadatta l-mile,

Run 2, Photo 6090, Loc. OR 27. 2.7 miles
south-south-west of Oodnadatta on west
bank of The Neales,

Lat. 27°34.4S, Lone. 135°26.3' E.
from mosaic,

Collected: November 9, 1962, by G.R. Heath.

Field Observations: The rock is o white fairly strongly

silicified sandstone, consisting of
very clean, subangular, very finec qu:wrtz sand. This nntcrl 21 forme
a small cliff in the west bank of the Neales.,
Geomorphically it is closely related to the ""gypsite® level in
this area, being well below the laterite-duricrust plateau rem-
nants to the west. It may be equivalent to the ?Pliocene blan-
ket sandstone further east, or it may be a Pleistocene valley
deposit.

Petrological Report: (D. Smale):

This is an orthoguartzite consisting mainly of angular
to subrounded gr:sins grading from silt size to 0.5 mm across,
but about 50 per cent are hetween 0.07 and 0.15 mm across. The
rock is fairly porous; 10-20 per cent of its volume is pore space.

The matrix consists of the finer quartz grains. The rock
is cemented by almost Leucoxene-free opal, which constitutes
about 5 per cent of the rock.,

Opagues, zircon and tourmaline are accessory minerals.




APPENDIX 41J

MT. HARVEY

SILCRETES AND SILICIFIED

MUDSTONES.

(?PLIOCENE)



RH 58
TERTIARY SILIC. MUDST.

IDENTIFICATION: .. RH 58; P98L/623; TS 11lh12,
LOCALITY: : _ Oodnadatta !i~mile, ilrebuckina l-mile,

Run l, Photo 9093, 3South west
side of It, Tarvey structure, 0,7 miles
south-south-east of the trig.

Lat. 27° 119,9'3, Lono. 135° 45.8'%,
COLLECTED: September 1, 1962 by G.R. Heath.

FIELD OB3TRVATION3:  This is an off-white silicified
silty claystone, showlng very
irregular.lamination. It is very light and porous,
with an extremely uniform texture. This is typical of the
silty sediments in the Mt. Harvey structure, which rest
unconformably on the older duricrust and are capped by the
younger duricrust. This latter has prcduced the bleaching
end silicification evident in the specimen. The age of the
sample 1s probably Pliocene, but may range into the Miocene,

PETROLOGICAL R7WPORT: (D. Smale):

. This is a very porous rock, able to
absorb nearly 75 per cent of 1ts own weight of water,
It consists almost euntirely of opal, with about 3
prer cent ¢f grains of sutangular to subrounded guartz
from 0,01 to 0.3 mm across. Leucoxene is abundant
in a few parts of the rock, following what may have
been very irregnular froctures in the original rock.

ANALYSIS: (Bye CoS.IoR.0, Ffor bulk sanple-DH556/L7)

" Silica SiO2 oLl
- -~

Alumina A1203 _ 1.6
Iron oxide | Fezo3 2.1

Total. 07 « 7%



- TERT,

SIL,

"RH 59

‘3 NJ‘ o = 1\ o .' T_\_.R. }Y

IDENTIFICATION:

LOCALITY:

COLLECTZD

FIELD OBSTRVATIONS:

RH 59; P985/62; T3 11413,

Oodnadatta lL-mile, Algebuckina l~-mile,
Run 4, Photo 9090, From south-west
edge of the Mt. Harvey structure, 0.7
miles soutih-souti-west of the trige.
(same loc. as RH58)

Lat. 27° 4L9.9'S,
Long. 135° L5.8'E.

September 14, 1962 by G.R. Heath.

The rock is an off-white . ..~
siliceous clayey siltstone or flne

sandstone consisting of~poorly sorted, fairly angular quartz
grains in a tight matrix. Rare 'vudhs” up to 2 mm diameter occur
irregularly throughout the rock, This is another typical

example of the "intra-duricrustal" sediments at Mt. Harvey,

the c¢ylsur and silicification being due to the upper duricrust.
Age probably Mio-Pliocene.

PETRCLOGICAL REPORT: (D. Smale);

This is an orthoquartzite 50-70 per-

cent of the rock consisting of poorly sorted sub-

angular to subrounded guartz grains 0.01 - 0.15 mm
across, in a matrix of qpbl, with abundant leucozene
forming small irregular colloform structures 0.5 mm across
-In a few parts of the rock.

Tourmszline, opacues, rutile and

zircon are accessory minerals,

ANALYSIS:

See RII58, The analysis quoted
probably represents an average
for RH 58 59 and 60,



TERT. CALC. SIL, SLTSE, = ME. HaRvay RII 60
IDENTIFICATION: RH 60; P985/62; T3 1lLll.,
LOCALITY: Oodnzdatta h-mile, Algebuckina l-mile,

Run 4, Photo 9090.. From south-west
edge of the Mt, Harvey structure, 0.7
miles south-south-west of the trig
(szme loc. as RH 58 and RH59).

Ilato 27 u999'S’ Ilcngo 135 )—J.5.8'Eo
COLLTCTED: Septemter 11, 1962 by G.R. Heath.

PIELD OBITRV.TTONS ¢ The rock is an off-white siltstone,
containing a little sand znd much

silt in a siliceous clayey matrix. Similer to RiE5G, but

much more "vuggy® and very slightly calcareous. Thls

sample of the Mt. Harvey 'intre-duricrustal” sediment is less

altered than RH 58 or N 59, but was still strongly bleached

and silicified during the formation of the younger duricrust.

Age probably Mio-Pliocene.

PETROLOGICAL R®PORT: (D, Smale):

This is similar %o RH59, but
contains fewer quartz greains end even more
- leucoxene in the opal matrix. 3Some clay minerals
may also he present in the metrix. A few wicdely
scattered minute fra-ments of zircon, OpaTues
and tourmaline are present,

- ANALYSIS: See RH 58 and RH 59,



RH 89
: YOUNGER DURICRUST SANDY SILCRETE -

Identification: RH. 89 P101u/62 TS 11uu2.
Locality: o ' Oodnadatta u—mile, zlgebucklna 1-mile

Run 4, Photo 9090. From deformed. area
‘on south-west flank of the Mt. Hdarvey

structure, 0.5 miles south—south-east

of Mt. Hrrvey.

Lat. 27° u9 8' s, Long.235° L5. 8'E.

Collected: . Cotover 20, 11962, by G.R. Heath..
‘Field Observatlons- .. - The rock is grey, somewhat .sandy,

'highiy indurated silcrete, from the
thin durlcrust cepping on the intra-duricrustal segquence at
Mt. Har ey._ .ige possibly Upper Pliocene,

Petrological Réport: (D.-Smale)

\

. Thls is 2 sandy swlcrete consisting

af about O - 15 per cent of allegenic. guartz grains, sub-
angular. to subrounded, varying in size from 0.02 to 0.2 mm
gcross, in a matrix of leucoxenic opsl. Some colloform struc-
tures a little over 1 mm across are present within the opal.

In some pqrts of the rock there is a much greater concentration
of sand grains, f'orming up to 50 per cent of the. rock, as though
these parts had once been sandstone pebbles.  The opaline mairix
extenas through both the normal rock and the apparent sandstone
‘pebbles unﬂifected Occasional cavities are present with
rounded outlines, lined with opal (% 1USSﬂulbe) about- 0.01

mm thick, and fllled with chalcedony.

- Much- of the leucoxénic opal has a
finely granular or mottled appearance, as of a rain-pitted
surface, each mottle being about 0.015 mm:across. In a few
places the leucoxene is absent, and the opal appears clear,
light brown, cracked and isotroépic. The mottled appearance -
is absent in such places. Zircon is qncccessorv mineral



. , , RH 90
YOUNGER DURICRUST SIICRETE :

‘Identification: - RH 90; P1015/62; TS 11L4L3.
Localitz:: : Oodnadatta L-mile, Algebuckina‘lmmile,

Run 4, Photo 9090. From deformed area
on south-west flank of Mt. Harvey structure;
O 5 miles south-south-east of Mt. Harvey.

Lat. 27° u9.8"S, Long. 135° 45.8' E.

Collected: - . October 20, 1962, by G.R. Heath.
Tiald Observations: ' 'The rock is pale grey, fairly well

indurated silcrete. Somewhat vuggy.
Shows fine vertich 1 11Dput10n.. From the most promlnent "younger"
duricrust capping on the intra-duricrustal 811ty sequence at.
Mt. Harvey. .ge p0881blV U=per Pllocene.

Petrological Report: (D Smale)

: This is a san@y s1ltstone consistlng
elmost entirely of guartz. *though ‘there may be some.other form of
silina present in the matrix.  The grains are subangular to sub-
rounded, and vary in size from less than 0.01 to 0.4 mm across:

less than 15 per cent sre over 0.06 mm across (i.e. of serd size).
The cement appears to be a very fine guartz mosaic with a graia

size of about 0,003 mm. Leucoxene is abundant, and the cement might
well have been Opaline at a late stage in the history of the rock. .

. s Tourmaline and zircon are accessory
mirerals, o



RH 91
FINE S.NDY SILCRETE

Identification: RH 91; PlOl6/62 TS lluuh
Locality: : . Oodnada tta Lh-mile, ..lgebuckina l-mile,

Run /4y, Photo 9090. Trom ecast central
portion of Mt., Harvey structure (near
axis), 1.6 miles south-enst of Mt. .

quvey, '

| .th. 27° 50" s, Long. 135° 47" E.
Collected: 3 | October 20, 1962 by G.R. Heaih.

Field Observations: The rock is a grey, scmewhat silicified

silty mudstone, containing minor
gquartz sand end rare well rounded and polished silcrete pebbles

"up to 1 in diameter. Appears to be below or possibly equivalent

with

to & well developed silcrete, tentatively ncrrelated with the

‘steeply dipping (older) duricrust at Mt. Harvey. I.B. Freytag

(pers. comm.) suggests that this may be equlvalent to the
younger (i.e. 2 Upper Pllocene) duricrust. to north and east.

'Petrologleol»Report. (D. Smale):

This.is a silcrete v¢rtua11y identical
RH 69, consiSulnp orf subangulur to subrounded guartz grains

0.08 -- 0,1 mm.across zn a mottled leucoxenic opaline matrix.

Cccasional rounded sandstnne fragments are present 0.3 - 5
mm acros3, containing subangular. to rounded guartz grains
in a cryptocrysta 111ne matrix.

The opalineumdtrix of the rock
penetrates 0.3 mm in some of" the sandstone fragments, but not
at all in others. Occesional small areas of brownish clear
leuroxene- free opsl are present' these could be =llegenic
grains. :

Zircon is an accessory mineral,
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URIGRUSY. BIGACHED Z0NE RE L3

IDENTIFICATION: RH 43; P972/623 TS 11L.00.
LOC/LITY: - QOodnzdatta L-mile, Yardinna l—mile,

Run 2, Photo 6411. Small mesa 0.7
miles west of the railway, 14.5 miles
north of Oodnadatta.

" Lat. 27° 20. 1' S, Long., 135° 25.L'E.
(from mosaic

-

COLLICTED: September 8, 1962 by G.R. Heath.

“I.ID OB3HRVATIONS: The rock is white mottled silty and
fine sandy siliceous clay. Fpom a well
exposed duricrust profile, about 20 feet below the massive
silcrete capping. The whole profile is similar, except for
slight limonite steining at the base and pale mauve and
brown staining along joints in the upper part of the profile,

PETROLOGIC L REPORT (D. 9mq1e)

This is a porcellanite, very porous and
with a matt surface in the hand specimen typical of
such rocks, containing in an opaline matrix about
10 per cent of silt-sized angular to subangular
grains, most of which are quartz, with some
sericite, rutile, zircon and gocthite and a small
amount of clay. . few nerrow bands of fine sand
occur, marking bedding,

: The matrix consists of golin
and very fine grains of Oﬂ?rtz in oan opslinc cement.



DURICRUST UPPTRMOST BIDACHED ZONE., RH 44

IDENTIFICATION: .  RH Llj; P973/62; TS 11401.

LocA LITY' : Oodnadatta L-mile, Yardinna l-mile,
Run.2, Photo 6411, 3mall mesa 0.7
miles west of the railway, 1.5 miles
north of Oodnadatta, (same loc as RH b5)

Lat. 27° 20.1'3, Long. 135° 25.4'%
(from mosaic).

COLLECTED: ‘ September 8, 1962 by G.R. Heath. . g

FIELD OBSIHRVATIONS: This.is an s>ff-white, uniform textured,
finely mottled.rock consisting of al-

ternatlnp 0,05-0.1 inch patches of siliceous clay and fine

angular silty quertz sand. From the same well exposed duricrust

profile as Rl L3, This sample comes from the uppermost

portion of the "bleacned" zone, just below the massive

silcrete capping.

PETROLOGIC:I REPORT:

This is a siliceous sandstcocne .
similar in minerzlogical composition to RHE L3. It has an
average grain size of 0.5-0.6 mm, though some
grains are more than 1 mm across., The framework
fraction constitutes 70-80 per cent of the rock,
and gpal or gpaline clay the matrix. Grains of kaolin
of sand size form over half the framework, and it is
the capacity of these grains for moulding around other
grains which allows the high framework-matrix ratio.
Many of the clay grains contain worm-like aggregates
of kaolin about 0,015 mm thick and of indefinite length.
The remainder of the grains consist of angular to
subangular gquartz grains in a quantity approximately
equal to that of ithe clay.

The matrix consists largely of opal,
but does not differ greatly from the clay in many of
the grains: probsbly the opal, or else cryp--
tocrystalline silice, pervades most of the rock, a
fact suggested also by the hardness of the hand
specimen.,



DURICRUST BLEACHED ZOITE RHLS

Identification: RHUY8; P977/72; TS 11405

Locality: Oodnadatta L-mile. Yardinna 41-mile, Run 2,
. Photo 6411. From north flank of central peak
of the "Three Sisters"., Tat. 27 20.2'3, lLong.
135%23,2'E (from mosaic)

Collected: September 8, 1962 by G.R. Heath.

Field Observations: The rock is an-off-white silicified
clayey siltstone. This specimen
comes from the middle part of a dQuricrust proflle (about
25 fect below the massive silcrete cap) and is typical
upper "bleached zone" material. The original rock was
probably & silty shale of the Crctaceous Tambo Formation.

Petrolcgical Report: (D. Smale):

This is a porcellanite similar to RHM}, but not gquite
as porous. It consists of subangular grains of guartz,
ksolin and ser101te 0.01 mm to 0,06 mm across in matrix
of opal and opaline kaolin with accessory 1lllite. Some of
the kaolln grains are of worm—llke, curved, fibrous aggregates
similar to those in R¥lM,

The rock is peppered v1th minute goethlte grains about
0.01 mm across, which form approximately 1 per cent of the
rock.,

Zircon and rutile are accessory mincrals.

T I
PR




DURICRUST LOWER BLE.CIED 70NE ‘ RHLO

Identification: RHLO; P978/62; TS 11406

Locality: Oodnedatta l-mile, Yerdinne 4-mile, Run 2,
' Photo 6414. ¥From north flank of the central
peak of the "Three Sisterg" (same loc. as RHMBZ
Lat. 27°20.2'S, Long. 135°23.2'E, (from mosaic

Collected: September 8,\1962 by G.R. Heath.

Field Observations: The rock is a pale pink silty shale.

It is blecached and probably kaolinitic.
This sample comes from the lower part of a duricrust profile
"bleached zone" about LO feet below the silerete cap (15 feet
below RHMB) The original rock, like RH48, was probably a
Cretaceous (Tambo) silty shale.

Petrological Report: (D. Smale):

This is a porous fine sandstone consisting of grains
of guartz and clay in a matrix of clay, similar to the
: poroelTEEites RHﬁB and RH48., The quartz grains are angular
and subangular and an-average of 0.07 mm across; the clay
fragments are subangular and subrounded and 0.1-0.5 mm
across, sometimes occurring in thin flaky crystals and
sometimes in worm-like aggregates of fibres similar to
those in RH4B8. The sand grains form about 30 per cent
of the rock. Boundaries between some of the clay grains
and the clay matrix are indistinct.

Goethite, opaques, zircon, rutile and. tourmblnne
are accessory minerals.




GYPSUM - B 3E DUPI”'UST PROFITE - RH50A

Identification: RH50A; A4530/62

Locality: Oodnadatta 4-mile, Yardinna 4-mile, Run 2,
Photo 6411. Base of central peak of "Three
Sisters" north-east flagk ame loc. as
RH48 and RH49), Lat. 27°20.2'S, Long. 135°23.2'E
(from mosaic

‘Collected: September 8, 1962 by G.R. Heath

Field Observations: The material is white cozrsely
crystalline gypsum (selenite). The

crystals are columnar or fibrous and sbout 2 inches long.

The sample comes from a thin horizontal layer cbout 3

inches thick near the base of the duricrust "bleach=d zone®

at the “"Three Sisters". The fibrous texture is perpendicular

to the upper and lower surfaces, This type of occurrence

is fairly common at the base of the Duricrust profile. The

host rock is bleached Cretaceous (Tambo) shale, in this case.

Analysis: (J.4. Powell & B. Wood):

Calcium oxide Ca0 32.4%
Barium oxide BaO ' 0.007
Strontium oxide Sro 0.02
Magnesium oxide MgO nil

- Iron oxide 3 0.007
Alumina “1 O3 " 0.003
Silica 518, 0.21
Sulphate - SO L6.1
Water - - I oU~ L 0.12
Water (combined) HoO+ . 20,75

(RIS EE S 20

Total , 99.62%



o . RH 88
SANDY. SILCRETE '

Identification:  RH 88; P1013/62; TS 11441

Localitys - Codnadatta L-mile, Toodla‘l-mile,

Run 4}, Photo 5953, Loc. 1. From
brevkaway remnants west . of Hanns -
Creek, north of railway, 11.5 miles
north—west of Mt. Dutton R.S. -

Ldt 27 L}.O 5, S Longf 1)5 56.2'E
(from mosaic) ..

Collected: - - + . September 20, 1962, by G.R. Heath.
Field ObservqtionS° ; Thé'rockvls a light yellow-brown very

- sandy silcrete. It i3 part of the
duricrust capping on Fretaoeous shales. This materlal is ‘massive
and tough, and appears to grade down to less and less silicified
bleached shales. This duricrust may be either the younger or
older une, as its relatlon to the laterite in this area is
obscure. : A

Petrclogical Report: (D Smale)‘ : 3

' This is an orthoquart7ite, cons1st1nw
of subangdlar to subroanded gﬁ~ytz grains grading in size from.
0.15.mr across down to the size of the grains, of the matrix.
Only about 25 per cent cf the grains are more than 0.06 mm
across (1 e. of sand 8376) bundant lcucoxene is present.

. Rutile and zircon sre accessory
minerals. : L R



SILIC. BLEACHED CRET. SANDSTONE RH129

Identification: RH4129; P1048/62; TS11476:

Locality: Oodnadatta L-mile, Edarteenya 1-mile, Run 4, Photo
0394, Loc. ER3. From edge of laterite-duricrust
plateau( 14.8 miles north of Duckhole Bore. Lat.
27'25.1'S, Long. 13604.C'E (from mosaic).

Collected:  October 17, 1962, by G. R. Heath,

Field Observations: - The rock is a very pale grey, faintly
mottled, fairly massive and homogeneous,

somewhat bleached and silicified siltstone or fine sandstone. ‘This

material is from the upper bleached zone of a duricrust profile,

ana has formed from Cretaceous, Winton equivalent sediments (%Cen-

omardan).

Petrological Report: (Ds Smale):

This is a fine quertz sandstone similar to RHL4, consisting
of angular to subrounded grains chiefly of guartz and chert 0.42 -
O¢3 mm across, in a matrix of very finely crystailine or crypto-
crystalline guartz probsbly with some clay, The sand fraction forma
about 40O per cent of the rock, but the distinction between the matrix
anGa some of the fine chert pebtles is often difficult to make.

The chert grains vary in grain size from almost cryptocrystal-
line tc sbout 0,05 mm or more. Many of the finer ones could pic-
bably be called novaculite. A few clay fragments are present,

Tourmaline and rutile are accessory minerals.




RH 140
DURICRUST CONGLOMERATE

Identification: RHi1LO; P1058/62; TS11486

Locality: Oodnadatta 4-mile, Toondina 41-mile, Run 3,

‘ Photo 9108, Loc. TR11., 16.6 miles west-north-
west of Mt. Toondins. Lat, 27°4,8.6's, Long.
13508,5'E, (from mosaic).

Collected: October 31, 1962, by G.R. Heath.

fleld Observations: The rock is a red, yellow and grey
pebble conglomerate (or ?pseuo- -

conglomerate), consisting of somewhat rounded light grey
quartzitic silcrete pebbles up to 15 mm., diameter in a
matrix cf red and yelliow rather sandy silcrete. This
material could result from the incorporation of older duri-~
crust pebbles in the younger duricrust, or it could be a
penecontemporaneous deposit (the pebbles and matrlx both
belonging to the same duricrust).

Petrologiccl Regort: (D. Smale):

This is a conglomerete consisting of rounded to well-
rounded pebbles in a matrix of fine-grained goethltb and
leucoxenic opal. The dismeter ol the pebbles is generally
3-15 mm; but it may be as little as 0.25 mm. They consist
of fine-grained orthoguartzite, composed of angular to
rounded grains of guartz 0.005-0.125 mm across. Only about
10 per cent of the orthoquartzite consists of grains more
thgan 0.06 mm across.

The matrix forms about LO pur cent of the rock and
varies from place to place. In some places it consists of
guartz grains of various sizes similar to the material in
the fragments; in others it consists of opal containing
very fine—grained goethite. It may vary a little between
these, but the boundary between the opaline matrix and
the other is generally sharp. In a few places the matrix
consists of exceedingly fine-grained guartz with very fine-
grained goethite; this usually grades into the quartz-
grein matrix.

Zircon, opaques and rutile are accessory minerals.




RH 150
NOVACULITE

Identification: RH 150; P1066/62; TS 11494

Locality: Oodnadatta L4-mile, Oodnadatta l-mile,
: Run 3, Photo 6073, Loc. OR8 20.0 miles
west~-south-west of Oodnadatta. From
south scarp of dissected laterite-duricrust
profile west of The Neales.

Lat. 27° 37.5' s, Long. 135°8.1' E
(from mosaic).

Collected: November 3, 1962 by G.R. Heath

Field Observations: The rock is a very pale creamy

yellow silcrete, possibly a silicified
kaolin lens of the type present at Imbitcha. Very homogeneous
appearance. Shows well developed conchoidal fracture. The
original material was probably a lens of very clean Cretaceous
(? Tambo) shale, which was bleached and silicified during the
formation of one of the duricrusts. .

Petrological Report: (D. Smale):

This is a fine-grained chert, to which
the name novaculite is probably applicable. It has an average
grain size (as far as can be determined OpthPlly) of
0.001-0,003 mm, no grains are more than 0.0l5 mm across.
As far as can be seen'they are angular, and often square.

Small fragments of this type of rock have been

seen in other rocks of this suite, e.g. RH 129,



RH 152
SILCRETE CONGLOMERATE

Identification: RH 152; P1068/62; TS 11496
Locality: Oodnadatta L-mile, Oodnadatta l-mile,

Run 3, Photo 6082, Loc. OR 18. 7.0 miles
south~west of Oodnadatta.

Lat. 27° 37.4' S, Long. 135° 23.3'E
(from moszic). -

Collected: November 9, 1962 by G.R. Heath.
Field Observations: The rock is a reddish and yellow-brown

"conglomerate" consisting of grey sandy
silcrete '"pebbles" up to 25 mm diameter, in a grey and yellowish
sandy silcrete matrix. The similarity in texture between
framework and matrix suggests that the "pebbles" are siliceous
concretions developed during the early stages of duricrust for-
mation, while the matrix was deposited somewhat later.

Petrological Report: (D. Smale):

This is a silcrete conglomerate consisting
of purplish-pink and light brown-grey silty sandstone in
a matrix of almost identical material differing only in
that it contains a lot of very fine-grained goethite .and
is coloured light brown.

The fragments are subangular to rounded, and
from 3 to 20 mm across. However, one part of the hand specimen
consists of a very large fragment about 70 mm long. The matrix
extends along narrowing cracks in some of the larger fragments.

Both fragments and matrix are composed of
e sandstone of which 30 per cent consists of rounded or sub-
rounded guartz grains between 0.06 and 0.5 mm across.
Subangular to subrounded grains of silt and clay size for,
the sandstone matrix, and are almost entirely guartz, though
the finer part is goethite in the browner parts of the rock.

Opagques and zircon are accessory.
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o o _ RH 38.
1T, SH. — 2 LOWER MOTTLED ZONE.

IDENTIFICATION s RH 38; P967/62; TS 11395,

LOCALITY s - Oodnadatta L-mile, ~lberga l-mile,

Run 1, Photo 6261,

Lat. 27° 3.2' 8, Long. 135° 21,7'®
(from mosaic), ‘

COLLECTED: September 7, 1962 by G.R. Heath.

PIELD OB3ERVATIONS: The rock is a2 brownish-red shale. It is

limonitic and possibly somewhat
silicified. PFairly homogeneous apnearance., This specimen
comes from the topographic low between the duricrust plateaux
of the Mt. Sarah and the "Three 3Sisters! area., It appears

" to be a remnant of a partly siripped laterite profile (probably

the transition beds =t the base of the mottled zone), which
has formed onexposed Tambo (Cretzceous) sheoles,

PETROLOGICAL REPORT: (D. Smale):

This is an dron-stained siliceous claystone
consisting of cryptocrystalline silica and kaelin

with accessory illite, very simillar to the green opaque
material in RY 34 and to the fragments in RH4O. Dark,
fairly massive goethite occupies fractures in the rock
and is disseminated through it in the. form of minute
grains about 0.002 mm across. The degree of

staining is proportional to the concentration of the
goethite grains,



PISOLITIC LATERITE RT 4O

IDENTIFICATION: RH 40; P969/62; TS 11397.
LOCALITY: Oodnadetta L-mile, alberga l-mile,

Run 1, Photo 6261, South of the Mt.
Sarsh duricrust plateau, between the
railway line and Mt. Sarah road.

Lat. 27° 2.2' 5, Long. 135° 19,4'E.(from
mosaic).

COLLECTED: ~ September 7, 1962 by G.R. Heath,

FIELD OBSERV.TIONS: The rock is a dark red-brown pebbly
laterite, consisting of dark brown, anmular,

falrly spherical limonite and limonitic pebbles in @ brickred

clayey and very fine sandy limonite metrix,., This material is

falrly typlcal of the clastic “"valley" lsterites which formed

in the partly dissected difricrust peneplain during the late

Tertiary.

[}

PRTROLOGIC AL REPORT: (D. Smale):

This is a Tferruginous conglomerate.
. The fragments are grenules and pebbles .of claystone,

often iron-stained, and are from 1 mm to 10 mm across.
The uniformity of the materiel forming the fragments
indicsates that the source of the claystone was close
by, and the fact that the grains are subangular or
angular indicates that they have not travelled far,
The ferruginous cement (goethite) appears to have
initially coated the fragments, and then to have
grown to the extent of cementling them and filling

the relatively large interstices remalining.

The fragments form 20-30 per cent of the rock.
Within the matrix are small guartz grains, angular

to subrounded, 0,01 to 0.2 mm across. Although

these occur generally in the matrix they also occur
within some of the fragments. It seems likely

that these quartz grains may have been derived
originally from the rock which provided the claystone
fragments, so that while the grains are still
represented within the fragments, they are more
concentrated in the matrix as a result of erosion of the.
clay material, This again points to derivation,
deposition and lithification within = single limited
locality.

PHOTOMICROGR."PH TAKEN .



LAT. CR2T. SH. - B:SAL MOTTIZD ZONE.  RH 63,

IDENTIFICATION:  RH 633 P989/62; TS 11417,

LOC/LITY: Oodnadatta l-mile, Toodla l-mile,

Run 3, Photo 5974. Loc. (1). From east
side of "Faulted Hill", near eastern hcad-
waters. of {.tson Creek, 1l4.5 miles north-
north-east of Mt. Dutton R.S,. '

Lat. 27° 36.5'3, Lonz. 135° L8,2'T,
(from mosaicf. )

COLLECTED: September 13, 1962 by G. R. Heath,

SIELD OBSHRVATIONS: The rock is a purplish silty shale,

. ' consisting ef minor sand and abundant
quartz silt in a clayey metrix. Slightly micaceous, Thinly
and irregulerly laminated due to. grain s ize variations. This

is o Cretaceous (? upper Tambe) shale, which was bleached and
lightly stained during the ? Pliocene period of laterltisation.
Its position within the laterite profile is probably the lower
transitional partion ef the mottled zene (from 162' level of
"Faulted Hill" Section). ' .

PETROLOGIC.AL RIPORT; (D. Smale):

This is a bedded sandy quartz siltstone.
About. 5-10 per cent consists of grains over 0,03 mm
across, and this coarser meterial occurs in relatively
‘narrow bands 0,3 - 1.25 mm wide.,. The sequence may be
graded, but only very vaguely. . ‘ '

S The bulk of the rock is of fine silt

grain size, 0,003 - 0,03 mm, Quartz predominates;
sericite and goethite are common} clay is present, both
finely divided and in large platy crystals. The cementing
material is prob:sbly also clay.,



RH 65

LT, TERT. SS, -~ FAULTED HILI

IDENTIFICATION: RH 65; P991/52; T3 11419,
LOC+:LITY: Oodnadatta i=-mile, Toodla l—m:lv,
- Run 3, Photo. ;97L Toce (1). Trom

northern fl:ink of “Pdulted U111', 1,5
miles north-north-east of Mt. Dutton (about
100 yards west of RH 63 and RH 64).

Lat. 27° 36.4'S, Long. 135° 48.1'E.
‘(from mosaic

COLIZCTED: September 13, 1962 by d.R. Heath.

TI5ID OBSTRVATIONS: The rock is a brick red sandstone congsting
-of poorly sorted fairly well rounded quartz
in a dirty clayey ‘ferruginous metrix. It was probably deposited
almost simultaneously with RH 64, but has been affected by
lateritisation (? Pliocene) and not apparently by the younger
duricrust formztion. It comes from about the 185' level in
the 'Faulted Mill'section. Age probably Mio-Pliocene. Its
position within the laterite profile is probably middle
ferruginous (or 1= tenlte)zone.

PETROLOGIC..L R3ZPORT: . (D. Smale):

This is a ferrugilnous sandstone consisting
of subangular grains of guartz 0.02 - O. 75 mm & cross
in a goethitic matrix. Apart from quartz there are
also grains of tourmaline, zircon, epidote, opaques
and rutile, but these together form less than 1 per cent
of the rock, : Co

The mutrlx consists almost entirely of
goethlte in very fine grains one or two microns across,



RH 67,

DARK MOTTILE - LAT, PROFILE

ILENTIFICATION: - RH 67; P993/62; TS 11421; HWAL; 2L68/62.

LOC/LITY: . Oodnadatta 4-mile, Toodla l-mile,

Run 2, Photo 5995, 3ec. (2). from the

, northern wall of "Wetson Tanyon', at the
ezstern headwaters of ¥atson Creek, 15,8
miles noth-nortH—o~st of Mt. Dutton R,J.

Late. 27 35 Ll- S, Long. 135 Ll-8 6'n
(from mosaic -

' COLLECTED:. B September 13~15, 1962 by G.R. Heath
' - and I, Wopfner.

FIELD OR”WRVKTIONS' The material is dark brick red limonite,
with a rather granular texture, It was

probebly formed by ferruginimation of a Cretaceous (? Tambo)
shale, - The sample comes from one of the dark patches in the
upper mottled zone of a very well exposed laterite profile (about
the 75' level in Watson Canyon sec. (2)). This laterite
probably dates from the Pliocene (1t post-dates the older
duricrust and underlies the younger).

. BETROLOGICAT, RWPORT: (D. Smzle):

This is. a. ferruginous conglomerate
comparable with RH 84, Most of the fragments are

- subrounded, and consist of a mixture of c¢lay and
'silica, probably opal, varying from about 0.5 mm-

to 7 mm across; the larger ones have Joints across
them. filled with ferruginous cement. A few fragments
consist of quartz sandstones cemented by massive, dark,
almost opa que gpcthlte.

ﬂuortz grﬂlns occur both in the
matrix and in the “frasments, but they are a little more
common and generally a. little 1¢rﬂer in the mwtrlx.
They are subanguler and vary from 0.0l - 0.5 mm across.
ANALYSIS: (K.G. Heinrich):
S3ilica | 510, 51,8%

“Iron oxide ‘_A'_ Fe 03 . 22.8
Alumina: : ‘ﬁ1203 1&.3
Titanium oxide T102 ‘ 0.82
Manganese oxide  MnO . 04009

Total 89.73%



' RH 68
LATERITE - HATSON CANYON

IDENTIFICATibN; : RH 683 P99L/62; T3 11422; T T 53
‘ mu67/éz.

LOC..LITY: Oodnadetta h-mile, Toodla l-mije,
Run 2, Photo 5995, Sec., (2). From the
top of the northern wall of "Watson Canyon",
at the eastern headwaters of Watson Creek,
15,8 miles north-north-east of Mt. Dutton
R.S. (same loc., as RH 67).

Lat. 27° 35.u S, Long. 135° L8,6'
from mosaic

COIL.CT‘D September 13—15, 1962 by G.R., Heath &
H. WopTner.

FIELD OBSTRVATIONS: The rock is a brick red sranular gravel
con~lomerate, consisting of quartz sand and
angular silcrete fragments. in a limonitic matrix. This material
forms the capping over much of the extensive plateau south west

of Oodnadatta. The sample comes from about the 90' level of Watson
Canyon (sec. 2). It appears rather clastic, but is the upper-

most preserved unilt of a well exposed laterlite profile. This

layer overlles the prominent mottled zone typified by RH GZ

and RH 69, The loterite probably dates from the Pliocene (post
lower duricrust).

'PETROLOGIC/L REPORT: (D. Smale):

This is & ferrucinous conclomerate,
similar to RH 67. It consists of angular to subangular
fragments 0425 - 4.0 mm across, ~nd subrounded or some-
times angular gquartz grains 0.1 - 0.8 mm across in a
ferruginous matrix. The fragments form about 30
per cent of the rock and consist generally of siliceous
kaolin containing guartz grains of approximately the
same general size and shape as those occurring in:
the matrix. Other fragments are present which contain
a. few gquartz grains smaller than those elsewhere, 1in a
derk, almost opaque goethite matrix. Some of the
clcystone fragments have been stﬂined by vory bright
red-brown goethite.

The matrix consists mainly of pale orange-
brown colloidal goethite, and contains grains an average
of ebout 0,06 mm across which have becen coated wilth
goethite,  CGenerally these grains are quartz, but they

- may be ooethite or zircon. Occasional ooethite grains
heve a siliceous lnyer between them and the surrounding
\ - matrix and some cavities have a siliceous lining; this
indicates that there may have been a minor period of
silicirfication before the ferruginisation which cemented
the rock. Ferruginisation definitely was the last
process to affect the rock, as all the volds have a
thin clear brown colloidal goethite layer lining them.

ANALYSIS: (K.G. Heinrich);

Silica .. 310 . 70 L%
Iron oxide . F828 - . he22
Alumina \1205 ' ) 1%.9 X
Titanium oxide N O2 ) 0,9
_ 0,010

Manganese oxide = MnO |
’ Total - 89.47



LIGHT MOUTLY -~ IAT. PROTILE . RH 69

lQENTIFICATION: ~RH 69; P995/62; TS11423; HWAS Au69/62.

LOCALITY: " Qodnadatta li-mile, Toodla l-mile,

Run 2, Photo 5995, Sec. (2). From the
north wall of "Watson Canyon", at the
eastern headwaters of Watson Creek, 15.8
miles north-north-east of Mt, Dutten R.S.
(same loc. as RH67)

, . Late 27° 35.4'S, Long. 135 us G' B
o ' (from mosaic). :

COLLECTED: . . September 13-15, 1962 by G.R. Heath
and H. Wopfner., -

FIELD OB3TRVATIONS: The rock is a white granular claystone,

rather kaolinitic and possibly siliceous,
This swmple comes from one of the light patches in the upper
mottled zone of a very well e xposed laterite profile, and.was
taken a few inches from RH 67, (i.e. from about the 75' level
of Watson Canyon Sec. (2)). The parent rock was probsbly a
81lty Cretaceous (?Tambo) shale. Lateritisation apparently
took place-during the Pliocene. : .

PETROLOGICAL REPORT: (D. Smale)

Much of the material in this rock is -
giliceous claystone similar to that in the pebbles in
~ such rocks as RH 38 and RHLO, In a few small pe tches-
kaolin occurs in curved fibrous masses as in RH42 and
RHT16, sometimes forming smell colloform structures,
possibly with some leucoxene.

- About 15 per cent of the rock consists of”
subangular to subrounded guartz crystals not more
than' 0.1 mm across, and usually much less; they are
more concentrated in some parts of the rock than in
others., The boundaries between the quartz-rich and the
guartz=-poor parts of the rock are gradational over
a distance of 7 -1 mm or more. These variations
appear to be due to bedding. :

Muscovite, zircon and gpagues are
accessory minerals, . and occur in very small grains about
O 01 mm acrosse. :

There are rare porous aggregates present,
less than 1 mm across, surrounded by brownish haloes
and composed of opaque material and yellowish-brown
grains. The opaque meterial is bluish~black and in
the. form of a very fine powder between the other grains’
and eavities. . These areas probably represent. the
former location of some mineral which has been leached
out. They occur along faint fractures in the rock
and could be phosphatice

ANALYSIS (K.G. Heinrich)

Silica - . sie, T 66495
-Iron oxide 5 Fe203 145
Alumina o ‘A1203 ‘ 19.8
Titanium oxide. \ ‘.!'102 1,30

‘Manganese oxide MnO

_ 0,004
Total- 89, 57




2 VAILEY JToT.RITH RH 75

Identification: RH75; P1001/62; TS 11429

Locality: Oodnadatta L-mile, Toodla 4-mile, Run U,

: Photo 5951 From southern flank of prominent
platezu north of The Weales, about 2 miles
wegt of the railway line snear RH71-74) . Late
27 L1.9'S, Long., 135°32.,7'E. (from mosaic

Collected: September 1L, 1962, by G.R. Heath.

Field Observations: The rock is a deepvbrick red pebble
conglomerate consisting of rounded

limonitic and ?siliceovs sandstone pebbles up to 41 inch

diameter in a ferrugirous matrix. This material appears

to be ?valley laterite formed in an erosional depression

in the older duricrust peneplane. It includes transported

limonitic material and hence may be partly "intraformational"

in character., This sample comes from the same cliff section

as RH71-74, at about the level of RH73 (i.e. 30 feet below

" plateau tap) but does not appear to have béen affected by

tl.e younger duricrust.

Petrological Report: (D. Smale):

This is a ferruginous conglomerate, consisting of
rounded to subrounded fragments of graznule and pebble
size, 1-12 mm across, in a matrix of pale coethite
containing small subangular to subrounded rr 1116 Of
guartz 0.01-0.25 mm across. :any of these quartz
grains have been coated witr dark roethite, in some
instances forming small ocolithSe.

The fragments sre of ferru~ivous sandstone consist-
ing of angular or subsunsular gusrtz greins about 0.125 mm
across 1ln an opaque goethite matrix,




RH 78
?CLASTIC TATERITE

Identification RH 78; P1003/62; TS 11431,
Locality: - Oodnadatta L4-mile, Toodla l-mile,

Run 2, Photo 5995, Sec. (2). From

the top of the northern wall of "Watson
Canyon" at the headwaters of Watson
Creek, 15 8 miles north-north-east of
Mt. Dutton R.S. (Same loc. as RH67-69).

Lat. 27° 35.4's, Long. 135°L8.6'E
(from musaic

Collected: . September 15, 1962 by G.R. Heath.
Field Obscrvations: The rock is a yellow to red—browh gritty

conglomnarate, consisting of 2 mm to
rerely 20 mm off-white silerete fragments in a brick-red,
somewhat sandy ferruginous matrix. This material is the
"laterite" which caps the well developed laterite profile in
the area. It is definitely reworked to some extent, although
the silcrete may still be more or less vertically above its
original positicn. J4Age is ? Pliocene, suggested by its relativ-
ely close mornhological affinity to the Pleistocene '"gypsite
surface,

Petrclogical Report: (D. Smale):

This is = ferruginous con~lomerate con-
sisting of rounded or subroundced feirly well-sorted fragments of
dark sandy goethite 2nd opasline sandstone 1 -~ 5 mm across in a-
ratrix of goethite and guartz greins.

Most of the fragments are ferruginous and
consist of dark goethite with 2 few quartz grains, or quartz
sandstone with a dark goethite matrix. & few consist of vir-
tually pure goethite: others consist of gpaline sandstone, and
a fewlof porous goethitic silicsa and clay.

The matrix consists of guartiz
grains, subangular to subrounded and about 0,05 - 0.4 mm across,
cemented by amorphous goethite and possibly cryptocrystalline
silica, Ferruginisation was the last process to affect the rock
as.cavities are lined Wlth varying amounts of light orange-brown
colloidal goethite,

The boundaries of the ferruginous pebbles
can be sc¢en more clearly between crossed nicols. /[t the edge
of the pebble the goethite is translucent and amorphous, and
the darker goethite is shown, 2t its gradation into the light
goethite, to consist of minute pellets 0,003 - 0.01 mm in
diameter, almost circular and very regular in size. The
translucent boundaries of the pebbles vary in thickness up to
0.1 mm, and the dark goethite from this area has probably
been leached and become disseminated through the rest of the
rock. Quartz grains cross the inner boundary between the light
and dark goethite, but the outer boundary has apparently formed
around projecting quartz greins (see fig. 5). These are thus
detrital pebbles, ond they are not considered to be the ''syn-

enet;c nodules" described by Williamson (1997) and frankel
1952



" RH 81
9 FL LSTIC MﬁPIJ.JJ )

Identification: RH 81 PlOO6/62 TS llLBh
‘Locality: Ooonaduttq u-mlle ‘Toodla l—mile,A
- " Run 2, Fhoto 5995. From uvpper portion
- of ooarp at the eastern headwaters of
Watson Creel, about 1 mile north-west of
the south- east corner of the duricrust-
laterite piateau. 17.4 miles north—north—
east of Mt. Dutton R.S. -

‘Lat. 27 34.5'S, Long, 135 51 E (from
mosaic)

Collected: ' September 17, 1962, by G.R. Heath.

Field Observations'- The rock is n brick red gritty conmlomerate,

‘similar to RF 68. It con31ets of 7 sil-
crete and mottlcd zone material in 2 limonitic matrix. Thls
material caps the laterite section below RH 80. It is the
sllghtly physically disturbed ("clastic") capping of a well
Cereloped 1o terlte prcfale. fLige probhable Mio-Fliocene or
Pliocene. o A - ’

Petrclogical Report: (D. Sma 1e)-‘ - ’

: This is a ferrug*nous conglomerate
consisting of subangular to stvbrounded fragments O. 05 - 10 mm

across 1n an OOllt;c, pale gozsthite ma trix.‘

ubout 75 per cent of the Iraﬁmepts are

: _scndstone cons1sting of grains of guartz and cloys*orne in an

opague goesthite cement. The remaining fragments ccnsist of
claystone (some ironstained) - containing falrly numerous subrounded
medium-sized eand grains of guﬂrtz.

The matrix contains numerous quartz grains
and small frﬂpments of the claystone of the pebbles, most of whlch
are surrounded by layers of goethite in some instances
forming ooliths. Most of the interstitial material is pale
goethite, which also lines the’ remaining interstitial cavities. .
Ferruglnlsatlon was thus the lﬂst process to affect the rock.



"CLASTIGC" LATERITE CAPPING RH110A

Identification: ~ RH110A; A529/62,

Locality: Oodnadatta L4-mile, Edarteenya 1-mile, Run 5, Photo
0L26, Loc. ER2. 12.1 miles north of Duckhole Bore.

Lat. 27°27.5'S, Long. 136°5.6'E (from mosaic).

Collected: Octover 9, 1962, by G. R. Heath,
Field Observations: The rock is a pinkieh red, rather clayey,

silerete rich grit. This is the ''ferrug-
inous" horizon (Whitehouse) of a la*terite profile,

Analysis: (J. Powell):

Acid soluble iron Feglz 2037%
Total iron F8203 2.42
Aluminium cxide A1203 18.6
_Titanium oxide Ti0, 0.78
Silica Si0, 66,7
Moisture at 105°C Ho0 1.10
Moisture atove 105°C HoO+ ' 7.18

Total | 99.15%



; RH 11
. SILCRETE-RICH “"LATERITE" 7

Identification: RH117; P1039/62: TS11L67

Locelitz: Oodnadatta L-mile, Ucutanna 1-m11e, Run 3%, Photo 0359,
Loc. UR 12 9 miles south—~east of Macumba H.S.
.Lat. 27 22 7€ g, Long. 135°50'E (from mosaic).

‘Collected: October 15, 1962, G, R. Heath.

Field"Observatiohs: The rock is a bright brick red silcrete

. grit, consisting of abundant somewhat .

' prounded silcrete and lesser quartz pebbles up to 10 mm diameter in

a sandy limonite matrix. The matrix has been partly silicified in
part of the specimen, giving. a red jasper. This material is typical
of the "ferruginous" layer of the well developed laterite profiles
of the area. Age -? Mio-Pliocene..

Petrological Report: (D; Smale) :

This is a ferruginous conglomérate consisting of separated
subangular to subrounded fragments 0.5 to 12 mm across, i.e. of
sand, granule and pebble size, in a red goethitic matrix. The
fragments are of yellowish sandstone containing 50 per cent of sub-
angular to subrounded gugrtz grains 0.05 to 1.5 mm across in a fine
siliceous matrix. Similar quartz grains occur in the matrix of the
rock itself, implying, as was the case with RHL4O, that the quartz
grains were cleaned and concentrated by the process of erosion of
the original sandstone. The sandstone fragments and quartz. grains
were coated with goethite which became sufficiently thick to form a
cement, and the interstices have remained empty. A little sghene
and hornblende are present. A small cavity in one quartz grain has
been filled with a fine quartz mosaic showing a tendency towards
radial structure.




SILCRETE LATERITE RH118

Identification: RH118; P104O/62; TS11L68

Locality: Oodnadatta L4-mile, Ucutanna 1-mile, Run 3, Photo 0363,
Loc. UR9. 18,7 miles south-east of Macumba H.S.
Lat. 27°24.6'S, Long. 135°56.6'E (from mosaic).

ollected:  October 416, 1962, by G, R. Heath.

Field Observat10ns* The rock is a brlck red partly 5111c—
ified ferruginifzed. silcrete grit, con-

sisting of faifly well rounded silérete fragments up to 10 mm diam-

eter in a matrix of silcrete (minor) and sandy limonite. The

petrological report (below) suggests that the '‘cherty" texture is

due to relict silicification, which survived ferruginization, rather

than to later (post laterite) silicification. This material is

from the "ferruginous" (or laterite) portion of a laterite profile

(apparently superimposed on duricrusted Cretaceous shales) Laterite

age probably Upper Tertiary. \

Petrologlca; Report: (D. Smale):

This is a ferruginous conglomerate consisting of subrounded
to rounded silcrete fragments an average of ahout 3 mm across, but
up to 10 mm or more, in a matrix of more porous goethitic material.

The silcreté fragments consist of opaline silicag with
abundant leucoxXxene containing about 3 - 5 per cent of sericite
flakes and small angular guartz grains not more than 0,02 mm across,

The matrix consists c¢f material similar to that of the
fragments, but containing about 50 per cent or more of pale orange
brown goethiie and about 5 per cent of voids, A few of the voids
in the more silicified parts of the rock are filled with a fine-
grained guartz mosaic, or else lined with chalcedonic guartz about
0,01 mm thick. Most of the voids, even those already lined with
silica, are lined or filled with pale colloidal goethite, 81gnifying
that ferruginisation followed silicification.

Some of the cavities within the silcrete fragments are lined
with chalcedony and filled with a fine guartz mosaic. Crack-like
cavities filled with fine chalcedonic guartz extend across the
boundaries between the fragments and the matrix. While this could
suggest a final period of silicification rather than ferruginisation.,
it is far more likely that ferruginisation was the final process,; anca
that it was unable to affect the non-porous, alréady silicified parts
of the rock. If silicification had been the final process, it would
be almost impossible to explaln the absence of a final layer of sil-
ica lining the cavities in the matrix. The few cavities where the
ferruginous lining is absent do not affect this conclusien.



identification:

Locality:

RH 1222
PAILID ZONE CL.Y

RH 122a; A53L4/62

Oodnadatta L-mile, Ucutsnna l-mile,
Run 3, Photo 0363, Loc. UR 14. 21,1

‘miles_south—east of Macumba H.S.

Lat, 27Y 23.7' S, Long. 135° 58.0' E
(from mosaic).

Collected: October 15, 1962 by G.R. Heath,
Field Observations: The material is white slightly gypseous

and saline clay, from the upper pallid

zone of a laterite profile, The clay has found during the ?
Mio~Pliocene lateritisation of a Cretaceous (? Winton, 2
Cenomanian) shale sequence.

inalysis: (H. Sears):

sluminium oxide .;';1203 17.5%
Ferric oxide . Fezo3 1.10
Perrous oxide Pe0 0.07
Titanium oxide Tin 0.90
Manganese vuxide MnO ' 0,01 =~
Calcium oxide Ca0 2.05
Magnesium oxide MgO 1.06
Sodium oxide Na,0 2.606
Potussium oxide K20 1.08
Silica SiO2 57 .6
Carbonate Co, 0.06
Sulphur trioxide SO3 3420
Chloride c1 2.70
Phosphorus pentoxide P205 0,05
Carbon C 0.10
Water at 100°C H,0- 3.80
Water over 100° G H,O+ _6.70
Total 100.57%
Less oxygen equivalent 0.60

to chlorine

‘Total

100.0%

fLnalysis -~ X-Ray Fluorescence: (R.G. Stafford):

Barium oxide Ba0 0.,035%
Strontium oxide - 3ro 0.015%



RH 1147
RH 126

KAOLINIZED ? T/MBO SH/LE

Identification: RH 126; P1045/62; RH 1lhi; 533/62.

Locality:

Oodnadatta L4-mile, Ucutanna l-mile, Run 5,

Photo 0419, Loc. UR 3. "Bluff Canyon" in
east side of Toodla laterite-duricrust plateau.
19.7 miles south-east of Macumba H.S.

Lat. 27° 28.9' s,

Collected:

Long. 135°50.8' E (from mosaic)
October 15, 1962, by G.R. Heath.

Pield Observations: The material is white, slightly silty clay,
from the upper part of = laterite
profile pallid zone, developed in Tambo (Albian) marine shales.

Petrological Report (D. Smale):

This is rather silty kaolinite, containing about
15 per cent of guartz grains of silt size, and a few small opague

grains,

Analysis: (H. Sears):

iluminium oxide Algo
Ferric oxide ‘ Fe20
Ferrous oxide FeO
Titanium oxide TiO2
Manganese oxide MnO
Calcium oxide Cal
Magnesium oxide MgO
Sodium oxide Na20
Potassium oxide KZO
Silica 8102
Carbonate 002
Sulphur trioxide -SO3
Chloride Cl
Phosphorus pentoxide P205
Carbon _ c .
Water at lOOOC HZO"
Water over 100°C : H20+
Total

Less oxygen equivalent to
chlorine )

Total

19.7%

0.9
0.01 - .
0.82
0.01-
0.46
0.69
2470
0.87

60.4

0.05
0.19
2.95
0.06
0.01~
3.00
{290

100,76 %

0.65 -

100.,1%

Analysis - X-Ray Fluorescence: (R.M. Stafford):

Barium oxide . BaO
Strontium oxide Sr0

0.055%
0.020%



CRET/C

RH 155

RH 1564
TOUZ CLAY SHALE

Lgpntificatiop:

Locality:

Collected:
Field Observations:

Cretaceous marine clay
outcrop in the Imbitcha
unaltered by the proces
formation which produce
higher up,

RH155; P1071/62; RH1564; 4536/62

“Wintinna 4-mile, Beviss l-mile,

Run 4, Photo 5923, Loc. R1l. From river
flat adjacent to Imbitcha clay deposit.
See nlso Departmental Report 55/129,
o3, 21196 . -

e}

Lat. 27° Lb.7' S, Long. 134°39,5' E

(from mosaic).

October 11, 1962, by G.R. Heath,

The rock is typical, light grey, some-
what fissile, fairly homogeneous
shale. This material is from the lowest
arca, and eppears to be relatively '
ses of luteritisation and duricrust
d the high grade white kaolin lenses

Petrological Report: (D. Smale):

This consists almost entirely o clay minerals, with

a very little fine

uartz, less than 0,05 mm. across.

Kaolin and montmorillonite are dominsnt; illite is accessory.

Analysis: (H. Sears):

Aluminium oxide
Ferric oxide
Ferrous oxide
Titanium oxide
Manganese oxide
Calcium oxide
Magnesium oxide
Sodium oxide,
Potassium oxide
Silica
Carbonate
Sulphate
Chloride
Phosphorus pentoxi
Carbon

Water at 100°C
Water over 100°C

. Total
Less oxygen equiva
chlorine

Total

inalysis - X-Rey Fluore

21,04 19.1%
FGZOB 2.65
FeO 0.16
T102 0.88
MnO 0.01-
Cal 0.38
MgO 1.4
Na20 0.62
K29 2,00
510, 59.9
CO2 0.02
SO3 0.18
Cl 0.48
de P205 0.10
c - 0.35
H2O- Le75
H20+ {15
100.16%
lent to 0.,11
100415

scence: (R.G. Stafford):

Barium oxide
Strontium oxide

RBaO
Sro

0.035%
0.001%



' RH 157

RH 1582
IMBITCHA K/OLIN
Identification: RH157; P1072/62; RH158"; 7537/62.
Locality: Wintinna 4-mile, Beviss l-mile, Run 4,

Photo 5923, Bulk sample loc. 1 from
Imbitcha clay deposit. Near entrance track
into "canyon" from Oodnadatta,

Lat. 27°LL. 6' S, Long. 134° 40.2'E
from mosaic

Collected: October 11, 1962, by G.R. Heath.

Picld Observations: The sample is of brilliant white, massive,

homogeneous clay, showing marked conchoidal
" fracture. It comes from a lens of high quality kaolin in the
workings at Imbitcha. These lenses have devéloped in the lower
and upper mottled zone of a laterite profiles, from Cretaceous
marine clay shales.

Petrological Report: (D, Smale):

: This is pure white kaolinite, less than
1 per cent COD&lgtlng of guartz grains not more than 0.02 mm across

égglzsis: (H. Sears):

Aluminium oxide ﬂ1203 3l 6%
Ferric oxide Fe203 0.98
Ferrous oxide : FeO 0.01~
Titanium oxide TiO2 0,01
Manganese oxide - MnO 0,01-
. Calcium oxide Ca0 0.2
Magnesium oxide MgO 0.48
Sodium oxide Nago 0.52
Potassium oxide . K50 L .30
Silice : SiO2 25.8
Carbonate CO2 } 0.03
Sulphate 80, 16.9
Chloride c1 - ' 0.28
Phosphorus pentoxidg, on5  0.42
Carbon C 0.01-
Wwater at 100°C H,0- 1.84
‘Water over 100°C H,0+ 13.7 .
Total ‘ 100,28%
Less oxygen equivalent 0.06
.to chlorine
Total - | 100.2%
Analysis - X~Ray Fluorescence: (R.G., Stafford):
. Barium oxide BaO 0.21%
Strontium oxide ~ Sro -~ 0,010%
Noter The geology of the Imbitcha deposit is described in

detail in reports by Parkin (Mining Review 86, pp 102-
105, 1948) and Heath (Rept. Bk. 55/129, 1962, ’ Wnpub)
The properties of the clay are described by Gaskin and
Samson in Geol. Surv. S. fust. Bull. 28, pp.L0-42
(1951).



ALPPENDIX 1M

MATERIAL
WHICH HAES BEEN BOTH

DURICRUSTED & LATERITIZED.



SILIC. 2 IAT. RH L1

~

IDENTIFICATION RH L1; P970/62; T35 11398,
.QQQL;LITY: Oodnadatta L-mile, Alberga l-mile,

Run 2, Photo 6274 .From northern flank
of “Three Sisters" dissected duricrust
plateau, between the Mt. Sarah road asnd

- the railway line.

Lat. 27° 3.6'S, Long. 135° 19,8'E
(from mosaic

”OLIJCT D: September 7, 1962 by G.R. Heath.

PIBLD OB3ZRVATIONS: The rock is concretionary, brick red and
off-white silcrete, consisting of ferrug-
inous fr= ﬂments and ? concretions in a highly siliceous
ferruginous matrix. This material forms patches along
the northern edge of the duricrust plateau in the south-east
corner of Alberga l-mile. These areas are possibly remnants
of "valley" laterites of ? Pliocene age which were silicified
during the ? Upper Pliocene duricrust formation,

PETROLOGICAL RuPORT (D. Smale):

This is an oolitic ferrqgirous sandstone
consisting of goethite ooliths and goethitc-coated grains,
mostly from O,1-1.5 mm but up to 7 mm across, in a N
strongly iron-stained siliceous matrix. "he ooliths
have a general m"x1mun dicmeter of sligntly less
than 1 mm,.

' Between 30 and 4O per cent of the grains
are very ferruginous; the remainder consist of brownish
sandy opalinc mwterlal contﬁining 5-410 per cent of-
angular to subangular guartz grains varying from
0,01 - 0,13 mm across. These opaline grains
generally appear to have shrunk, possibly as a
result of.dehydration; the shrinkage cracks within
the groin and the space between the grain and the
matrix are filled with chalcedonic quartz which
may- attain a thickness of about 0.3 mm, n, depending
on the sige of the grain which has shrunk.

- The matrix consists mainly of
spongy masses of goethite with opaline fragments and
quartz grains in.a siliceous cement. Between the
grains of the matrix are chalcedony- filled cavitiles
varying from 0,02-0.3 mmeross. ‘

One grain in this section, about
0.5 mm across, consists of e mass of plagioclpse
laths about 0,05 mm wide and O0.15 mm Eong, which are
probably oligoclase. There does not appear to be °
any. plagioclase present anywhere else 1in the section.



STIGRY LILONITE RHT71

Identification: RH71; P997/62; TS 11425

Locality: Oodradatta h-=mile, Tvodla 41-mile, Run L,
Photo 5951. From southern flank of prcminent
prlateau north of The Ngales'v 2 miles wesg of
railway line., ILat. 27 41.9'S, Long. 135 32.7'E.
(from mosaic).

Collected: September 1L, 1922, by T.R1. Heath

Field Observations: The rock is yellow-brown limonite with

brown patches (giving a "tiger spot"
mottled appearance). It is very fine grained and homogeneous,
showing well develcoped conchoidal fracturing. Fairly dense.
From the central portion of an erosion scarp section (about
100 feet below plateau cap) which consists of altered
Cretaceous (?Tambo) shales. These have been silicified and
ferrurinized in a very complex menner (?due to duricrust-
laterite—duricrust formation).

Petrological Report: (D, Smale):

Tnis consists of amorphous semi-opaque goethite, with
less than 0.5 per cent of quartz, nlagioclase =snd chlorite
grains not generally more than 0.C5 =m ccross, It is
similar to RH 76.



Pl

TATIRITIZED DITRICRUST RH72

\Identification: RH72; P998/62; TS 14L26

Locality: Oodnadatta lL-mile, Toodla 41-mile, Run L,
Photo 5951, From southern flank of prominent
plateau north of The Meales, about 2 miles
west of rgilway line (near RH71). Lat. 27°44.9's,
Long. 135°32.7'4, (from mopaic).

Collected: September 1L, 1952, by .R. Heatn.

Field Observations: The rock is & brown and yellow-brown
conglomerate or breccia, consisting
of angular silcrete fragments, up to 0.5 inches diameter,
in a limonitic matrix. This materisl comes from a cliff
section which is capped by a complicated association of
duricrust and laterite. The specimen is from an outcrop
about 70 feet below the plateau top (i.e. higher than RHE71)
and appears to be duricrust (?bleached zone) which has been
mechanically disintegrated and then l.oteritised.

Petrological Report: (D. Smale):.

This is a ferruginous cong;omerate, about A0 per cent
cons1st1ng of angular to subanguler granvles 2:d nebbles
1-15 mm across, in a goethite matrix which countrins
about 4O per cent of subangular to subrcunded cuartz
‘grains 0.02-0.25 mm across.

The granuales anrd pebbles consist of yellowish-brown
opal and clay, probably ksolin, ¢nd ccntein a :ler widely
scattered quartz grains similsr to those in the mat:»

A few fragments occur consisting of guertz grains in a
matrix of leucoxene and op=l, similar to such sandstones
as RH29 and. RHKO. .




SILICIFIED LAT. DURICRUST RH73

Identification: RH73; P999/62; TS 11427

Locality: Codnadatta li-mile, Toodla 1-mile, Run U,

. Photo 5951. Trom southern flank of prominent
plateau north of The Neales, abcut 2 miles west
of reilway line (near RH74 and 72). Lat.
27°11.9'3, Long. 135°32.7'E. (from mosaic)

' Collected: September 44, 162, by G.R. Heath.

Field Observations: The rock is ¢ brick red conglomerate

or breccic, consisting of silcrete
fragments up to O.4 inches diamster in & limonite mstrix
which has been silicitr'ied to some extent. This sample
comes from the same cliff section as RH74 =2nd 72, but was
part of an outcrop within 30 feet of the plateau top. The
materiel appears tc be fragmented clder duricrust which was
"consolidated by lateritizaiion and subsequently silicified
during the younger duricrust formation.

Petrolegical Report: (D. Smale):

This is a ferruginous con-lomerate consisting of goethite-—

cochtaining a few guartz grains geuerally not more than 0.1 mm
across, though there are some as mucn as 0.3 mm icross, with
solution cavities. A few of the chert fregments have irre-~ular
splution cavities filled with a fine ¢uartz mosaic (rrain size
0.005 mm). The goethite coating around the fragments is about
0.05 mm thick, and the interstices between them are usually
filled with quartz similar to that filling the cavities within
the chert fragments, but may be empty. Thus ferruginisation
took place before silicification.



YOUNGER DURICRIST RH 74

Identification: RH7L; P1000/62; T3 11428

Locality: Oodnadatta L-mile, Toodla 1-mile, Run L,
Photo 5951, From scuthern flenk of vrominent
plateau north of The ljeales, about 2 mi%es west
of railwag line (near RI71-73), Lat. 27 41.9'S,
Long. 13%5°32.7'%. (from moszic). :

Collected: September 1L, 1552, by G.R. Heath.

Field Observations: The rock is off-white silcrete containing

. scattered 0.1 Znch yellow and brown limonite
fragments. This sample comes from the duricrust-laterite complex
which caps the plateau mentioned in RH 71-73 descriptions.
Thhe spechmen is »ortion of the massive sllcrete capping of the
" younger duricrust which contsoins reworked ?laterite and ?older
duricrust fragments.. :

Petrological Report: (D. 3male)

This is a coarse 3andstone consisting of subrounded
rock grains 0.2-2.5 mm across, and subrounded guartz
grains 0,04-0.4 mm across, in an opaline matrix.
Cavities, which were apparently common in the rock at one
‘time, have been lined with either gquartz or lussatite,
and filled with either lussatite or chalcedony respectively.
The fragments, in decreasing order of.abundance,
censist of:~

1) Opal with a network of minute crecks less than J.)1 mm
across which are anisotropic, and presumably filled
. with quartz. It contains many small ¢uartz ~rains
less than 0.03 mm across.

o e

2) Goethite

3) Sandstone consisting of subangular to subrounded
guartz grains 0.3 mm across or less in a clayey
© epaline matrix.

4) QOpal with much leucoxene, ~nd grains of opaline
sandstone.




A R _ RH 83
'SILICIFIED I TERITE |

'Identlficqtlon RH 83; P1008/62; TS 11L36

Localltx . ' Oodnadatta L-mile, Toodla l-mile,
: : © Run L4, Photo 5957. From top of
..a prominent "peninsula" extending
south frcm main leterite-duricrust
plateau, 6.7 miles ncrth of Mt. Dutton
R.3. :

Lat. 27 Oy .81 5, Long. 135°’u2.9E:
(Irom mosaic o

'Collected: o 'oeptembcr 18,¢1962 by 7.R. Heath.
Field Obsefvations" - The rock is 2 red and white silcrete.

_ - or jédsper, consisting of rounded 1-5
-_mn silcrete peLblob in & siliceous limonitic matrix.. It
appears to have formed by the silicification (?younger duricrust)
of .a "clastic" (or eluvial).laterite which contained silcrete
fragrents (? older durlcrust) Its age is probqb y Upper -
Pliocene. _

Petroiogical Report: (D..Smalé):

: This is a ferruginous conclomerate - \
L5 - 50 per cent consisting of rounded or subrounded fragments
mainly between 0.5 ~ 5.0 mm across, but up to nearly 10 mm
across, in a matrix of goethite and guartz. There are a number
of fragments, less than 0.5 mnm across, which form part of the
mutrlx. -

About 20 per cent of the fragments
appear to have contracted and broken, leaving a gap between
. the inner material and the outer part which is still in contact:
with the matrix. This gap is generally filled with a guartz
mosaic, with a minor suggestlon of crystal. growth perpendicular
to the walls. ) .
The mauerlal in the frbpments is mainly
uartz; partly in grains about 0.02 mm across (flner than those
in the fragments. in other bpbcwmens) Cbﬂ@ﬂted by very fine-
grained quartz with sbundunt leucoxene, i few of the larger
fragments heve .cracks within them lined with hyalite, often as
much as G.,5 mm thick, but more usually about,O 1 mm.

- . The mctrix consists of subangular to
subrounded guartz grains 0,02 - 0.2 mm across thickly coated
wbth goethite and set in a cemenf of fine-grained chalcedonic
guartz with a grain size of O. 005 ~.0,01 mm.. This cement forms
~only a coating on the larger grains and leaves .cavities lined

. with.chalcedonye. 0111c1f10ﬂt10n was thus the last process

to affect the rock., :




RH 87
SILCRETE CONGLOMER.TE

Identification: RH 87; P1012/62; TS 11440
Locality: Oodnadatta L-mile, Toodla l-mile,

Run 4, Photo 5955. Plateau east of

Haenns Creck, 7.9 milcs north-north

west of Mt. Dutton R.S. From extensively
disturbed arce.

Tat. 27°42.9' 5, Long. 137° 38.8'E
(from mosaic).

Collected: September 18, 1962 by G.R. Heath.
Field Observations: The rock is a purplish pebble conglomerate,

consis ting of subangular to rounded
silcrcte pebbles, up to 10 mm diameter in a ferruginous (& 2
siliceous) matrix. [t is rather reminiscent of the Mt. #ilice
conglomerate, although the pebbles seem less rounded and sorted.
This material crops out in an area of severely faulted and
disturbed ? older duricrust, The matrix may date from laterite
time (? Mio-Pliocene) or may be younger.

Petrological Report: (D. Smale):

This is a ferruginous conglomerate
consisting of rounded or subrounded pebbles, granules and sand
grains up to 7 mm across in a ferruginous matrix., The fragments
consist cf quartzite or guartz sandstone with poorly sorted
subangular to subrounded grains varying from silt size up to
0.4 mm across., OGrains over 0.06 mm across would not account
for more than 10 per cat of the fragments. Throughout many of
the fragments are minute aggregates about 0.007 mm across of
goethite grains. i few of the fragments contain sbundant
. leucoxene, i few grains of Jasper are present.

-

The matrix contains grains of guartz
0.01 ~ 0.6 mm across cemented by fairly dense goethite or
possibly haematite, much being in the form of aggregates similar
to those 1in the fragments but slightly larger.

In a few places in the hand specimen the
matrix has an irridescent sheen which sugrests that part may
consist of specularitic haematite,




SILIC, FERRUG. SILCRETE RH128

Identification: RH4128; P410L47/62; TS11L475.

Locality: Oodnadatta L-mile, Edarteénya 14-mile, Run L, Photo
0394, Loc. ER3. From edge of laterite-~duricrust
plateau, 1L. 8 miles north of Duckhole Bore.

Lat. 27°25.1'S, Long. 136 L4L.0'E (from mosaic).
Collected: October 17, 1962, by G. R. Heath.
Field Observaiions: " The rock is an off-white fragmented silcrete

containing angular szndy silcrete fragments
and veins and clots of brick-red limonitic silcrete in a siliceous
matrix. This material is possibly Cretaceous (?Winton) shale which
was silicified by the older (?Miocene) duricrust, fractured and
par+tly ferruginized by lateritization ('Mlo-Pllocene) and refractured
and silicified during the formation of the younger (?Upper Miocene)
duricrust, The plateau area in the south-west coiner of Edarteenya
is capped by a complex assemblage of residual deposits of this type
(eg. RH129, RH130)

Petrological Report: (D. Smale):

This is g lcrete, with associated ferruginous material cement-
ing fragments of silcrete us in the conglomerate RH4LA.

The silcrete consists of siliceous siltstone which has been
broken inte subangular to rounded fragments 0.1 - 415 mm across and
recemented. It contains atout 2 per cent of fragments of guartz
between 0.03 mm and O.15 mm across in a matrix of guartz grains an
average of 0.015 mm across cemented by leucoxenic opal. Where the
giliceous siltstone has been broken and recemented to form the sil-
crete, the fragments are cemented with a fairly uniform coating of
lussacite 0.010 - 0.015 mm thick, and the interstices are completely
filled with chalcedony, which as a result forms about 10 per cent of
the silcrete. ' '

Where the siliceous siltstone has been broken and associated
with the ferruginous material, the fragments have a goethite coating
whichmght on its own have cemented the rock; but a uniform coating
of lussatite 0.025 mm thick has been deposited on all free surfaaes
and chalcedony has completely filled the interstices. Most of the
rock is thus firmly cemented, but not all the ferruginous material .
has been silicified; some remains soft and earthy.-

There arpear to be no fragments of broken and recemented silt-
stone .n the ferruginous material. This is fairly certainly because
the silcrete has been broken along its previous fractures, The
possibility that the original rock was broken only once, and that
parts were cemented by siliceous material and others by ferruginous
material, cannot be excluded; but it is almost impossible to imagine
how this could come about. 3

silicification was apparently the last process to affect the
rock, though from the hand specimen it appears that this has affected
only parts of the rock. |



FERRUG. SILIC. PISOLITE. RH1 30

Identification: RH130; P1049/62; TS41477

Locality: .Oodnadatta L-mile, Edarteenya 1—m11e, Run 4, Photo
: 0394, Loc. ER3. From edge of laterite-duricrust
plat'eaud 14, 8 miles north of Duckhole Bore.
Lat. 27°25.1" S, Long. 136°4,0'E (fronm mosaic)

Collected: October 17, 1962 by G. R. Heath.

Field Obserﬁatiggsz The rock is a dirty brown fairly porous.

pisolite conglomerate, consisting of concre-
tions 4 mm to 10 mm diameter in a slightly ferruginous fine grained
gquartz sand matrix. The concretions are sub-spherical and consist
of alternating bands of silcrete and limonite. This material, like
RH128 is a result of the complex interaction of duricrust and later—
ite processes on Cretaceous (probably) sediment,

Petrological Report (D. Smale): _ X
T%Is is a Terruglnous pisolite, The pisoliths are about

2-10 mm across, and consist of granules~and pebbles coated with a
.cryptocrystalline siliceous layer varying in thickness from O.1 mm
to mre than 2 mm. . The granules and pebbles are of one of two types
of rock; (1) Quartzite, consisting of quartz grains O. 05~0.5 mm
across in a very fine quartz matrix, or larger quartz grains 2-3 mm
across, rounded or subrounded; (2) Oolitic sandstones cons1st1ng
of goethite-lined quartz grains and geethite ..~1..70 .3, 04902 @0
across, with or without nuclei of quartz grains, cemented by goe-
thitic or fine siliceous coatings. - The quartz grains "appear to
"have been rounded or subrounded, but have been. affected by solution.
Pisoliths containing this type of rock are generally a little larger
than those containing quartz or quartzite, and account for about
20-30 per cent of the total number of pisoliths.

The matrix between the plsoliths consists mainly of goethite-
lined quartz grains and goethite ooliths with or without nuclel of .
: quartz grains, generally a little larger than the ooliths and grains
in the pisoliths cemented by very fine s1liceous material coated
fwith goethite,

_ The geologlcal history of this rock may bz divided into a
minimum of five distinct phases. Initially it consisted of
goethite ooliths and goethite-coated quartz grains, and was thus.
formed by ferruginisation (1). . Some of the pebbles of this early
"duricrust" show by the thin siliceous coatings on the grains and
ooliths that a period of silicification (2) followed. Some show
by even thinner ferruginous coatings on the siliceous coatings that.
a period of ferruginisation then took place,- but this ferruginisatior
affected a rock already cemented by silicification, and could have
occurred as part of thée later perlod of ferruginisation referred to
below,

After silicification the rock was broken up_into fragments
of granule and pebble size and mixed with the quartzrte fragments,
(3) and was then affected by further silicification (L) which formed
the pisoliths and cemented the rock in its present form.. “A final.
‘period of ferruginisation (5) followed, lining the interstices and
cementing in them a few apparently fresh goethite ooliths. In a
few places in the rock small interstices are filled with fine silica.
but it ‘is doubtful if this actually represents a period of silicific~
ation.

This summary represents a minimum number of processes
effecting the rock in its present form; other periods of 81lic1flc—
ation and ferruginisation could have occurred, but if so they could
‘not bechtected without much more thorough 1nvest1gatlon.



- RHALA
SILCRETE CONGLOMERATE

Identification: RHAL1; P1059/62; TS11487

Locality: Oodnadatta L-mile, Toondina |-mile, Run 3,
Photo 9108, Loc., TR11., 16.6 miles west-north-
west of Mt. Toondina (samg area as RH14LO).
Lat, 27°48.6'S, Long. 135°8.5'E.(from mosaic).

Collected: October 31, 1262, by G.R. Heath

Field Observations: The rock iz a light brick red, silcrete
- conglomerate, consisting of sngular and

corroded white silcrete fragments, generally less than 10 mm

diameter, in a matrix of red, somewhat silty silcrete. This

material may be Cretaceous shale affected by successive

" periods of silicification (older duricrust), ferruginization

flaterite) and cilicification (younger duricrust).

Petrological Rerort: (D. Smale):

This is a sillceous conglomerate consisting of subrounded
to rounded fragments usually with a diameter of 5 mm, but
it may be up to 25 mm, in a matrix of guartz and opal.

The fragments consist mainly of opaline material and
akout 10 per cent of angular to subangular guartgz grains
0,05 mm across. Small cavities (about 0.1 mm across) have
been lined with clear gpal about 0.01 mm thick, and filled
- with chalzedony.

The matrix consists of fine sand grains of quartz and
the opaline material in approximately equal quantities.
These grains have been coated with goethite about 0.01 mm
thick and cemented by a further coating of opal or lussatite
of about the same thickness. In the inverstitial cavities
chalcedony has been deposited, as part of the last process
to affect the rock,

This is similar to the ferruginous part in RH128.




| RH 149
2LATERITE CONGLOMERATE

Identification: RH 149; Pl065/62; TS 11493

Locality: Oodnadatta L4-mile, Oodnadatta l-mile,
Run 3, Photo 6073, Loc. OR 8. From
south edge of laterite-—duricrust dissected
plateau, west of The Neales, 20,0 miles
~west-south-west of Oodnadatta.

Lat. 27° 37.2's, Long. 135°6.9'E
from mosaic).

Collected: November 2, 1962, by G.R. Heath.

Field Observations: The rock is a brick-red and yellow-brown

pebble conglomerate, consisting of rounded
sandy limonite pebbles, generally less than 10 mm diameter in a
limonitic silcrete matrix. This material may be Cretaceous (?
Tambn) marine limestone which has been ferruginized, silicified
(2 older duricrust) and ferruginized again (? laterite).

Petrological Report: (D. smale):

This is a ferruginous conglomerate
consisting of rounded to subrounded fragments of pebble, granule
and size size with a diameter usually of about 2 - 5 mm, but
of up to 15 mm, in an opaline matrix,

The fragments consist of light brown semi-
opaque goethite (c.f. RH 47) with about 5-10 per cent of '
angular to subangular guartz grains 0.07 - 0.01l5 mm acrosse.

A rather unusual feature of this rock

is that the framework is intact, so that the matrix would not
- account for more than about 30 per cent of the rock; in
most of the rocks of this suite the framework is disrupted. The
cement is of leucoxene-free opal, but it only partly fills the
voids. Those remaining unfilled are lined with goethite; hence
the final process affecting the rock must have been ferrugin-
isation. ‘ -



RH 159

2 SILIC, MOTTLED ZONE

Identificatio n: RH 159; P1073/62; TS 11501,
Locality: ’ Wintinna L-mile, Arckeringa l-mile,

Beviss Run 4, Photo 5923, Loc. R2,

Prom edge of laterite-duricrust capped
scarp along north-east bank of Arckaringa
Creeck, bearing 80~ from Imbitcha Bore.

Let. 27°45.5'S, Long. 134°40.2'E
(from mosaic)

‘Collected: October 11, 1962, by G.R. Heath.
Field Observations: e rock 1ls a red and white terrazo

type silcrete, consisting of silcrete
fragments up to 10 mm diameter in a reddish limonitic silcrete
matrix., This material is probably Cretaceous shale which
was bleached and silicified during the formation of the older
duricrust, fragmented and surrounded by limonite as a result of
lateritisation, 2nd resilicified by the younger duricrust.

Petrological Report (D. Smele):

This is a ferruginous conglomerate consisting of
unsorted angular to subrounded gilerete fragments varying in

size from 0.03 mm across to more than 8 mm, in & matrix of
goethite and guartz. Most fragments are between 1 and 5 mm
2Cross.,

The rock gives the impression that the ferrufinous
material (the matrix of the conglomerate) has. intruded along
joints and fractures in the silcrete, breaking off some fragments
but not separating others from the host rock.

About 30 per cent of the silcrete pebbles conéists
of angular to subrounded guartz grains 0.01-0.5 mm across
in & matrix of cryptocrystaliline silica containing very
abundant leucoxene. Some fragments of an older silcrete
occur within the newer silcrete and are generally of a
rather . darker colour in transmitted 11ght due to-the
" presence of even more leucoxene.

About 40 per cent of the metrix consists of aggregates
of powdery goethite 0,015-0.25 mm across, cemented by very
flne chalcedonic guartz with a grain size of 0,001-04 mm.

. fine line surrounds each goethite aggregate about 0,02 mm
away from it, but between crossed nlcols it can be seen
that the quprtz grains bear no relation to the line.

Probably it was once the boundary between a coating of opal
and cavity-filling chsalcedony, which have since both been
converted to quartz.



- RH 160
? SILIC. MOTTLED ZONE

Identification: RH 160; P1O74/62; TS 11502.
Locality: ' Wintinna 4-mile, /rckaringa l-mile

Beviss Run L4, Photo 5923, Loc. R2.
From e¢dge of laterite-duricrust capped
scarp =2long the north-east bank of
Arckaringa Creek, bearing 80° from
Inbitcha bore, Sesme outcrop as RH 159.

Lat. 27°45.5' S, Long. 134°40.2' E
(from mosaic).

Collected: October 11, 1962, by G.R. Heath.
Field Observations: The rock is white and reddish-brown

limonitic silcrete., The white portion
gppears to be fine silcrete fragments in a silcrete matrix.,
while brown portion appears to have a limonite matrix (2 sil-
iceous). This material appears to be formed by the silicif-
ication .(during the younger duricrust formation) of = loterite
mottled zone in situ. The laterite may have included older
duricrust fragments., ‘

Petrological Report: (D. Smale):

The white part of this rock is gilcrete, 10 per cent
of which consists of grains of subangular to subrounded guartz
0,01-0.6 mm across. Subrounded fragments of what appears to be
a previous silcrete are on the aversge about O.4 mm across but
vary considerasbly in sige, They differ little from the newer
silcrete, except that some have a slightly coarser matrix, and
others have more fine-grained goethite.

The mstrix of the white part of the rock consists almost
entirely of exceedingly finec-grained guartz and abundant
leucoxene. Rutile is an accessory mineral, and occurs in grains
comparable in sige with the gquartz grains.

The brown part of the rock is virtually the same as the
white part, except for the presence of = considerable gquantity
of goethite. This is present in the form of small ovoid
aggregates about 0,01 mm across. .These aggregates in places
-are so concentrated that they form apparently massive goethite.

#t the boundary between the white and the brown rock
the goethite in the brown rock becomes more asnd more concentrate
and then stops very abruptly producing a boundary which is sharp
even under high magnification. '

In spite of a certain superficial resemblance of
this rock to RH 85, the two actually bear littie resemblance.
It is difficult to tell if goethite has beea lecached from
that part of the rock which is now white, but it secms
unlikely, :



APPENDIX 1N

CHEMICAL LIMESTONES
AND THEIR ALTERATION
* PRODUCTS,
UPPER TERIARY TO

PLEISTOCENE.



OLD MOUND SPRING LS. R 8

Identification: RH8; 2.10; P1343/62; T3 11230,

Locality: Warrina L4-mile, Neales l-mile,
, Run 4, Photo 1639. TFrom small "terrace"
at base of Primrose Hill, south-~west of the
summit, Neales fossil loc. no. 5.

Lat. 28° 10.7'S, Tong. 136° 23.3'E
(from mosaic).

Collected: July 27, 1962 by G.R. Heath.

Field Observations: The rock is a light mottled grey limestone,

fairly massive pure calcite with numerous
vughs and irregular cavities (some conteining secondary calcite).
The rock shows no obvious bedding or layering. Small (0.l inch)
gastropods are fairly abundant. This limestone appears to be an
0ld mound spring deposit, probably of late Tertiary or
Pleistocene age.

Petrological Report: (D, Smale):

This is an arenaceous botryoidal limestone.
The calcite is very fine-grained, but some, lining and filling
cavities, has recrystallized and is coarser and clearer than the
other. Angular guartz grains, 0.03-0.15 mm gcross, make up
about 2% of the rock. There are present a few grains of yellow
chlorite similar in size to the guartz grains, of the same
type as in TS 11228 and TS11229, In parts of the slide the
botryoidal structure gives a misleading impression of shell
material,



MT . DUTTOF YOUNE L3,

RH 17

IDENTIFIC/TION: RH 17; 3.12a; P1352/62; TS 11239,
LOCALITY: Oodnadatta L-mile, Algebuckina l-mile,

Run i, Photo 9092. From small butte
“in Mtes anna Sandstone syncline 3.7
miles south-south-west of Mt. Dutton.

lat. 27°51.5'S, Long. 135°39.4'E.
COLLEGTED: August 3, 1962 by G.R. Heath.

FITLD OB3%RVATIONS @ The rock is a very light brown limestone
containing abundant poorly sorted, fairly
well rounded guartz sand and pebbles, Drusy, showing crude
layering (due to variastions in sand content Generally tighte.
Typical of the arenaceous limestone forming the extensive
plateau south of Mt. Dutton. . Probably Plio-Fleostocene in age.

PETROLOGICAL REPORT: (D. Smale):

This is an arenaceous limestone con-
sisting of about 7% of guartz grains of variable size
(0,01 mm - 1,0 mm) in a calcite matrix. Lenticular
cavities are present, approx1mately aligned, in which
crystals of clear ¢alcite have grown forming a lining
between 0,5 and 1.0 mm thick, Apart from gquartz grains
there are a few grains of zircon and pla<ioclasc.

Most of the matrix is very flnc~ rrained and clayey,
but subsequent recrystallization has given rise to
patches of crystals of c]onrer cqlcjte.

A small bebble occurs in the speciment: .
1t is a sandstone. consisting of angular guartz grains
in a gpethlte matrix, and is about 5 mm across.



IDENTIPICATION:

LOCALITY:

COLLECTED:

PIELD OBSERVATIONS :

Ml o

DUmmO’\ "':F’)BI;;Y iIxS °

RH 18
RH 18; 3.2 b; P1353/62;.TS 112L0,

Oodnadatte k-mile, Algebuckina l-mile,

Run L, Photo 9092, Small butte in Mt,

Anne Sandstone syncline 3.7 miles south-
south-west of Mt. Dutton.

Tat. 27°51.5'S, Long. 135°39.4'E,
rugust 3, 1962 by G.R. Heath.

The rock is a light brown llimestone
containlng abundant 0.l1-0.5 inch

pebbles of Mt. Anna Sandstone and Willouran slates etc.

Pebbles generally rounded, and enclosed in a calcite envelope.
Yo obvious layering. TFrom limestone plateau south of Mi. Dutton.
Similar to RH 17, but containing much coarser clastics,

Probably Plio—Plelstocpne.

-PETROLOGICAL REPORT: (D, Smmle):

This is an arenaceous limestone

similar to R17, but containing many granules and

pebbles.

About 80% of the rock is 03101te' the

remainder consists of guartz and goethltic sandstonec. .
The quartz occurs in subangular sand grains and

granules

which vary in size from 0,05 mm te 3 mm,

The goetnjtjc sandstone is generally in fragments
‘rather larger than the quartz. Many fragments of .
limestone are present, of sand; gramle, and pebble

size.

The calcité which forms most of the rock;

but particulariy the matrix; is cleyey and extremely
fine greined, except where it has recrystallized
in and around cavitiles.,



" PLEIST. LS. - MT.ALICE § 'RH28

Identlflcatlon' RH28 P958/62 TS 11386,

Locality: -~ Oodnadatta u-mlle, Alberﬂa 1-mile, Run L, Photo 63&5
From northern edge of plateau at Mt.Allce? 1 mile
north of trig (near RH27). Lat. 27°11.3 8,
Long. 135°5.8'E (from mosaic)

Collected: September 6, 1962, by G. R. Heath.

Fleld Observations: The rock is an off-white to very light

fawn limestone., It is slightly sandy
in part, mass1ve, mainly lithographic, with very low porosity.
This is typical of the limestone capping the plateau west and
nortn of Mt., Alice. It overlies the '"gypsite" layer and hence
is probably Pleistocene in age. It appears to be a lagoonal
type deposit probably formed from springs derived from the Mt.
Anmna Sandstone which is exposed in the area,

Petrological Report: (D. Smale):

This is a fine-grained limestone with a grain size of
about 0.002 mm, increasing to about 0,07 mm in places where
recrystallisation has taken place. In such places the calcite
is con31derably clearer than 1n other parts of the rock, -

Subrounded guartz grains about 0.1 mm across are present,
but these constitute less than 1 per cent of the rock, '
Microecline and chlorite are accessory minerals. -

‘The rock gives the impression of having been broken and

recemented, though the original calcite and the cementing calcite
are in the same form, so that the boundahies between fragments and

cement are indlstinct.



. .R-: IIST‘{. “Iﬁ_o - ‘ . RH33

Identification: RH33; P962/63; T5 11390,

LoCalitg:' Oodnadatta u-mile, 2lberga l—mile Run u, Photo 63&5.
‘ About - 2Omlles south~southawest of trig at Mt. rlice.
Lat. 27 14.5'S, Long. 135" 5'E (from mosaic)

Cellected: September 6, 1962 by G. R, Heath.

Field Observatlons The rock is a pﬁle gream limestone, showing

-a few reddish patches. It is '‘generally very
clean and homogeneous although somewhat vuggy in part. ‘Outcrops
show classic Farren weathering surfaces,- Typical of the lagoonal
limestone outcrops south of Nt. Alice. uppe rs to be post
"oypsite" -and is certainly pre- dunc sands. Probably Pleistocene
in age. . : . '

. Petrological'Report:>_(D. Smsle);‘ BN

This is a pure limestone with a grain size of about
0.005 mm, similar to RH28, However, the rock has apparently had
fairly numerous cavities and irregularities where the calcite has
recrystallised. Ghost-1like fragmonts are Dresent usuclly 1 or 2
mm in diameter, but often less. The recrystclllsod patches tend
to have slightly larger crystals than those of RH28, the grain size
here being abou+ Oel5 mm. - .



CAINOZOIC CHAIKY IS. ’ RH35
Identification:. RH35; PO5L/62; TS 11392,

Locality: Oodnadatta L-mile, Alberga l-mile, Run L, Photo 6343,
From lower part ofoprominent scarp uomiles east of
Mt. Allce, Lat. 27°12,1's, Long. 135 10'E (from mosaie).

. Collected: September 7, 1962 by G.R. Heath.

Fileld Observations: The rock is a very pale yellow-green marl or

. calcisiltite. It forms a homogeneous bed
about 11 feet thick -over concretionary limonite at the base of
the carbonata sequence east of Mt, Alice., The upper part of the
cliff section above this material becomes progressively dolomitised
(see RH36, RH37). The age of the sequence is unknown, but it is
post Cretaceous and may be post "gypsite®. _

ggtrologicpl Report: (D. Smale):

This is a falrly pure limestone consisting of lath-like
crystals of calcite generally O. T-0.2 mm lonp and 0.03-0,1 mm wide.
Some of these ¢ appear granular in the slide, but almost all of them’
are six-sided basal sections of the lath-like crystals.

There is an indication of a2 preferred orientation of
the crystals in one direction normal to the plane of the thin
gection, and possibly another two, not at right angles to each
other in the plane of the section.,

A little interstitial chlorite is present, and a few.
quartz grains slightly larger than the other grains; -these constis
tute less than 1 per cent of the rock,



CAINOZOIC VUGGY DOL, RH 36

IDENTIT'ICATION: RH 363 P965/62; TS 11393
LOC/LITY: " Oodnadatta L-mile, Alberga l-mile

Run L, Photo 6343, From upper part of
prominent scarp 4 miles east of Mt. Alice.
.3ame loc., as RH 35

Let, 27°12,1'3, Lone. 135°10':
- (from mosaic).

COLLECTED: , September 7, 1962 by *.R. Heath,

FITLD OBSERV..TIONS: The rock is a light buff dolomite ?
intraformational conglomerate, The
"pebbles’ are somewhat rounded dolomite, lighter in colour
than the host and gencerally less than 0.5 inches diameter. The
rock is rather vuggy,and some of the cavities are partly filled
with calcite, The bulk of the rock is very fine grained and
tight. This material comes from the same section as RH 35,
forming & layer about 4 feet thick near the top of the section
(20-2; feet above limonite horizon), It is the alteration
product of a lagoon limestone of probable post '"gypsite
age.

PETROLOGIC :I. RIPORT: (D, Smale):

This is an exceedingly fine-gralned
dolomite with a grein size of less than 0,001 mm,
2bout 2 per cent of the rock consists of partially or
completely filled cayities lined initially with opal
(9 lussatite) 0,05-0,06 mm thick, and containing
spheruTitic chalcedony, each spherulite being about
0,25 mm in diameter. The larger cavities contain
aggregates of fibres of chalcedony about 0.3 mm long.
Cavities more than 0.3 mm across are gencrally only partly
filled. - :

The dolomitec  contains some rounded or
well rounded light-coloured pcbbles varying in size
from 1-17 mm across. They consist of material similer
to that forming the rest of the rock, but coantaining
manyrecrystallised ooliths 0.08-0,4 mm across,

qmall subrounded guartz grains about
0,04 mm across are present, and also a little dendritic.
goethite, but these impurities form less than 0.5
per cent of the rock,



_ RH. 37
‘CAINOZOIC 00Li, INTR..'OR L . CGIN.

IDENTIFICATION: RH 37; P965/62; TS 11394,
LOCALITY: - Oodn“datts L-mile, “1berga l-mile,

Run 4, Photo 6343, Trom top of prominent
scarp L miles east of Mt. Alice. Same loc.
as RH 35 and 36.

" Lat. 27° 12:1'S, Long. 135° 10'E
(from mosaic).

COLLIECT D: " September 7, 1962 by G.R. Heath.

A S A o AL

TISLD OB3TRV.ATIONS: The rock.is a greenish-cream dolomite

. dntraformational conglomerate. The
"pebbles! are darker green, somewhat rounded dolomite, up
to 0.5 Anches din moter. The material is very fine grained
and tight, although showing a few very fine vughs and cracks.
The secondary crystals in the vughs do not react with dilute
HC1 (unlike those of RH 36). This dolomite caps the section.
mentioned in RH 35 and RH 36). It is about 2L feet above
the basal concretionary limonite. May be psst "gypsite" age.

PETROLOGIC/I, REPORT: (D. Smale):

This is a very fine-grained dolomite
with a groin size of gbout 0,003 mm. Oracks and cav-
ities, generally not excecding 1-2 mm across, arc
filled with coarse moqalcs of large clear dolomite
crystals 0.2~ O 6. .mm 2Cross,

oub rounded to rounded rranales and
pebbles which appear darker than the surrounding
rock in the hand specimen consist of similar dolomite
containing 10-15 per cent of small dolomite rhombohedra
- about 0,003 mm across.

_ Quartz gralns, subrounded and about
0.05 mm across, form less than 1 per cent of the rock.



PLIO-PLEIST. IS. " RHB2

Identification: RH52; P980/62; TS 11408

Locality: Oodnsdatta L-mile, Algebuckina 4-mile, Run L,
o ‘ Photoe 989&. 5 mlles soutg west of lkt. Dutton.
Lat. 27°51.2'S, Long. 135 37 2'7,

Collected: September 16, 1962 by G.R. Heath,

Pie>d Observations: The rock is an off-white lagoonal or

- mound spring type limestone containing
abundant poorly gsorted quartz sand and fine gravel. It is
typical of the limestones west and south-west of the-Mt.
Anna Sandstone cuesta, west of Mt. Dutton. These limestones
rest on Cretaceous (Roma) shales and the uniform elevation
of the outcrops suggests that they are remnants of 'a
dissected plateau Whlch may date from "gypsite" time
(?Plio-Plelstocene)

Petrological Regort. (D Smale):

This 4s a coarse sandy llmestone, 80 85 per cent of -
the rock con31st1ng of a mosaic of granular calcite with
a.grain size of 0.,1-0.4 mm, and 10 per cent of subrounded
guartz grains 0.15-0.7 mm ccross. Most of the quartz
grains are not firmly cemented in the calcite, but occupy ‘
spaces slightly larger than themselves.. Grains of goethite
or goethitlc sandstone are present; the sandstone consists
of about 4O per cent of subangular to subrounded sand
grains 0,03-0,3 min across in a goethite matrix. The grains
are mostly guartz, but minor quantitles of chlorite and
plagioclase are also present.




PLIO-PIEIST. IS, = NT. DUTTON _gggéA

s

Identification: RN

-~
.
L,

P981/o2 TS 11L09; RH56A; A539/62.

Locality: Oodnadattas L-mile, Algebuckina 1—m11e, Run L,
Photo 90SL. L4.7- milgs south-south-wesf o

Mt, Dutton. ILat. 27 °51.6'S, Long. 135 37, 9 E.
Collected: September 16, 1962 by G.R. Heath.
Fleld Observations: The rock is = light brown "chemical"

looking limestone., It is very slightly
sandy and somewhat vuggy.  This limestone comes from the
.western edge of the prominent plateau south of Mt. Dutton.
It is adjacent to an active spring, and probably represents
an 0ld lagoonal or mowund spring type deposit. The plateau
shows topographlcal affinities with nearby "“gypsite"
occurrences, and is probably of Pllo—Plelstocene or lower
Pleistocene age., L

Petrological Report: (D. Smale):

This is a limestone containing 1-2 per cent of
. sunangular to subrounded sand grains of guartz, . 0,07-
O.4 mm across. These appear to have becen affected by
solution, and the cavities have been filled with calcite.
The grain size of the rock-forming calcite varies from
0.,005-0.05 mm, Recrystallisation has resulted in the
filling of most cracks and cavities with coarser calcite
crystals, but a few cavities remain not oomplotely filled.
A 1little yellow iron-rich montmorillonite is present
in rounded grains about 0.0/ mm ccross, and there is one
fairly large grain of yellow tourmaline 0.2 mm across.

Anelysis: (J.A. Powell & B, ¥Wood):

Calcium oxide : Cca0 L5.2%
Barium oxide . BaO 0.025
Strontium oxide 3r0. 0.03
Magnesium oxide MgO . } 0.68
Sodium oxide - quo 0.22
Potassium oxide o KZO 0,011
Iron oxide - - Pep03 0.94
Chloride Cl 0.115
- Bromide ) . Br Til
Silica . 8i0p 12,4
Sulphate 503 ' 0.25
Carbon dioxide COo 36.3
Water HpO- 0.24
Water (combined) H, 0+ 0.83%

Total : 97 .2L4%



PLEISTOCENE LS. . ‘ RY57

Identification: RHS57; P983/62; TS 11444

Locality: Oodnadatta L4-mile, Algebuckina 1-mile, Run 2,
- Photo 8825. 3mall ploateau north of railway,
242 mllgo north-north-wes of Mt. Dutton.
Lat. 27 46.8'S, Iong. 135 LO'E.,

Collected: September 20, 1962 by G.R. Heath.

Fleld Observations: The rock is a very pale brown limestone,
. very finely crystelline, with abundant
vughs, It contains scattered coarse to very coarse rounded
quartz grains. The specimen comes from a small plateau to
the north of the Mt. Anna Sandstone cuesta west of Mt. Dutton,
The oeutcrop overlies Cretaceous (Roma) shales and rests on
the "gypsite" deposits of the area (ferrusinised Cretaceous -
limestones etco). It is partly covered by = large fixed sief
dune and its age is therefore probably Pleistocene. It is a.
lagoonal or spring type depesit (c.f. RH 17, 18, 52,53 etec.)

Petrological Report: (D: Smale):

This is a very fine-grained limestone, somewhat
botryoidal in hand specimen, with a grain size of about
0,002 mm. PFormer cavities and Jjoints in the rock have
been lined or filled with larger calcite crystals. A few
subrounded quartz grains are present, 0.06-0.2 mm across,
surrounded by a rim of fairly coarscly gronular galcite,
as though recrystallisation of the calcite had taken place
only in the immediate vicinity of the quartz grains. This
rim varies in thickness up to about O. 06 mm, Zircon is an
accessory mineral. -



RH 79

SANDY -2  KUNK'R -

Identificrtion: R 79; Ployb2; 13 11438, -

Locality: o Ooﬂnquﬁtta li-milé, Toodla l-mile

Run 2, Photo 5995, Sec. (2). From top
of uor*h well of "Wntson Canyon" "at the

- headwaters of Watson Creek, 15.8 miles
north- norfh-east of Mt, Dutton ReSe
(Same loc. as RH 67-69 and RH 78).

Lat. 27° 35.4'S, Long. 135 L8.6'E
‘(¢rom mosaic),

Collected: ' - September 15, 1962, by G.R. Heath.

. Field Observations: The rock is =a plnk and whlte very sandy
S limestone, ccnsisting of coarse quartz sand
grains .in a finely cryutalllne fairly massive calcite matrix.
‘Vrriations in clastic. ¢ ntent produce crude irregular bedding.
This material caps the 1ater1te in the area, and ranges up to
L4 feet in thickness. It may be a kunkar-equivalent of 2
. Pleistocene age. o '

Petroloqicui Report: (D. Smale)

- This is 2 sandy limestone, containing

about 10 per cent of sand grains in & matrix of porous calcite with
.& grair size of about 0.005 mn. The carbonate has a somewhat
~ botryoidal siructure, though this is not apparent in the hand
spécimen: The s and grains are angular to subrounded and vary in
size from 0,05 - 1.25 mm across. Most are guartz or goethitic
saudstone. About 30 'per cent of the grains have formed the
nucleli of goethite ooliths, or have received goethite coatlrgs,
though goethlue is not present elsewhere 1n the rock. i few
- siliceous c¢ay fra cmentq are present,‘ .




T 'RH 80
SANDY ? KUNK:AR

Identification; " RH 80; P1005/62; T8 11433. |
Locslity: =~ Oodnadatta L-milé, Toodla l-mile,

Run 2, Photo 5995. From edge of plLateau

-at the eastern headwaters of Watson Creek,
about 1 mile north-west of the south-east
corner of the prominent laterite-duricrust
scarp. 17.4 miles north-north-east of

Mt. Dutton R.3, Lac 270 34, 5'S,.

'_Loné. 1%5° 51'® (from mosaic).
Collected: September 17 1962 by G. R. Heath.

Field Observations: The rock is a pink to light brick very
: sandy 11mestone, consisting of guartz and
s11cr9te coarse sand and gritty pebbles in a matrix of finely
crystalliné limonite calcite. 3 mm vughs in the original rock
have begen filled with white calcite. This material, like RH 79,
~caps a laterite profile, and in this case anpears to grede.
laterally ﬁnd vertically 1nto "gyp51te" It may be ?Pleistocene
kunkar. . .

fAPetrologicél Report: (D. Smale)t

) ~ ' This is an 1mpure limestone containing.
fPﬂ”MuﬁtS of sand, granule and pebble size from 0.5 mm to 10 mm
aCross consisting of cuertz sandsione cemented by octhite, -
limestone with =z few guartz graine up to 0,2 mm’ across, 1mestone,
with a grain size of about 0.02 mm, and chert. The matrix is
fine clayey calcite, containinz 5-10 per cent of goethite’

ocliths about 0.25 mm in diameter usually with relatively large
quartz grains as nuclei, and mony carbonate ooliths fhe same

size and smallier which form 4O-50 per cent of the matrix. The
gquartz grains in- the ooliths were rounded or subrounded; those.

in the fragments.are rather more angular. All have been render-
ed more angular by solutionw - . '

is the goethite oolltrs are set in & matrix
of calcite, fuPPU“lHlSQthn must have taken place before cal-
cification, but this does not exclude the possibility of there |
- having been one or more carlier phases of calcification. 4



YOUNG ILIMESTONE ~©  RH 168
IDENTIPICATION: RH 168; 3,1L; P1l218/62; TS 10692,

10C.LITY: Oodnadatta L-mile, ilgebuckina l-mile Run 2,
. Photo 8825, 0.75 miles north-west of '
Wondillina bvore. Lat 270 47.5'S.

Lon~. 135°38.5'E,
COLLECTED: rugust Uy, 1962 by G.R. Heath

FPIELD OBSTRVATION3: The rock is a buff coloured limestone,
very massive and finely crystalline, with 5-10% vughs, many
partly filled with secondary crystalline calcite. The rock
shows crude sub-horizontal layeri ng. This 1s typical of the ?
spring limestone west and south of Mt. Dutton. Age probably
Plio~Pleistocene to Recent. The limestone collected caps

a small mesa (15 feet high) surrounded by dune sands.

PETROLOGICAL REPORT: (#.R. McCarthy):

"The rock is a cryptserystalline to fine-
grained limestone, INumerous grains of ansular, fine
to medium-grzined guartz are scattered through the
carbonate and comprise 10-~15 percent of it. Sec-
ondary carbonate has partiazlly to completely filled
vugs and these fillings are coarser grained than the
matrix,

3imilar carbonates have been described by the
writer from lLeake Ryre bores. It seems probabls that the
se¢diment is a lacustrine deposite. ‘



APPENDIX 1o

PLEISTOCENE GYPSITE
AND
ASSOGIATED LIMONITE
DEPOSITS



LIMONITE — MT, ALICE ~ RH3L
~ - RH324

Identification: RH31l; P961/62; T3 11389; RH324;
) I L£525/62, . : _

Locality:- Oodnadatta.u—mile., Albverga l-mile, Run 4, Photo 634L5.
" Small mesa 0.5 miles nortg—east of Nt. Alice trig.
Lat. .27°11.9'S, Long. 135°6.2'E (from mosaic).

Collected: September 6, 1962 by G.R. Heath.

Field Observations: The rock is dark brown concretionary
limonite. It is massive, dense and metallic,
and consists of closely packed concretionary bodies up to 0.3
inches diameter. Some fragments show what appear to be solution
channels and pipes. This limonite caps much of the gypsite in the
area, as well as forming large bodies (up to 3 feet across) in
the gypsum layer. It appears to be at least partly formed by
limestone alteration. ' ,

PefrologiCal Report: (D. Smale):

This is an oolitic goethite-quartz rock, The ooliths
are goethitic and have marked concentric structure: they vary
in sigze from 0.5 mm to just under 10 mm across. Some of the con-
centric layers of the ooliths consist of narrow bands of fine
grained guartz 0.05 mm or less thiok. These may have formed as a
result of shrinking of the goethite and the subsequent silicifica-
tion which formed the rock. About 1-2 per cent of the rock
consists of rounded or subrounded guartz grains about 0,05 mm
across, coated with a layer of goethite. Some of these grains
have authigenic overgrowths of quartz and only a very thin
goethite layer between the allogenic and the authigenic quartz.

~About 75 per cent of the goethite occurs in irregular
masses varying in size from that of the ooliths down to about
0.05 mm across; it is red-brown, and generzlly isotropic. The
remainder of the rock consists of a guartz mosaic with o grain size
af about 0,02 mm.

Analysis: (J. Powell and R. B. Oliver)i

Aluminium oxide | 'AJ.ZO3 C 3.62%
Iron - acid soluble ‘Fe 50.7

- acid insoluble ' Fe _ 0,015

- tota; oxide . Fe,04 72,4
Titanium oxide Tio2 : 0.072
Calcium oxide ~ Ca0 o 0,66
Silica | o s10, 7.95
Carbon dioxide . o 002 0.07
Phosphorus pentoxide ' PZOS ‘ 0.375
Sulphate _ N 803> 1,20
Water - total Hy0 11,16

Total - : | 97 .51%
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ITE" - LIMONITE-GYP:iM RHE70

Identification: RH70;  P9S5/62; TS 11L2h

Locality: Oodnadatta ii-mile, Toodla 1-mile; Run 3,

, Photo 5S7L, T.oc. (1)° From base of eastern
flank of "PFeaulted Hill", near the headwaters
of Watson Creek, 14.5 miles north-north-east
of Mt, Dutton R.£. ILat, 27°36.6'S, Tong.
135°.8,2'8, (from mosaic

Collectkd: September 13, 1252, by ¢.R. Heath

Field Observations: The roclt consists of very dark brown
limonite intergrown with 0.5 inch
gypsum plates. This type of intergrowth is not uncommon
near the base of the Pleistocene “gypsite” in the area,
It shows the close relationship between ferruginization
and gypsite crystallization. The specimen comes from a
"gypsite" layer lapping on to "Faulted Hill" (a cretaceous
“"monadnock" capped by younger duricrust).

Petrological Report: (D. Smale):

This is a gypseous goethite breccis similar to RA136,
consisting of angular fragments 1-20 rm across of nassive
dark brown goethite in a gypsum cement. The fragments are
not widely separated, and appear as thougn they may have
been forced apart by the crystallisation of the gypsum,.

They are very variable in size, and the larger ones contain
a small proportion (about 2 per cent) of Eenticular

cavities along some of which fracture 1as taken place to
allow the passage of the gynsum.



LINONITE - ?GYPSITE RN

Identification: RH76; P1002/62; TS 114303 RHY7A; A526/62

Locality: Oodnadatta !:-mile, Toodla 1-mile, Run U4,
Phote 5951 . Prom southem flank of prominent
plateau north of The Feales, zbout 2 miles
wegt of the railway line (near RE74-75). lat.
27°44.9'S, Long. 135 32.7'B. (from mnsaic).

Collected: September 14, 1962, by G.R. Heath,

Field Observations: The rock is brown and yellow-brown

_ mottled ?siliceous limonite, rather
similar in appearance to RH74. It is very hard, fine
grained and homogeneots. It produces the dark coloured
patch on the aerial photo, and occurs well down the cliff
sectiorn. of RH71~75. This material appecars to follow a
specific horizon within the altered Cretaceous shales,
but as the zones of the latericte profile, the "~ynsite!
surface and shgles have very similar azttitudes, this
may be coincidental, 3y analogy with other occurrences,
this limonite is attributed to processes essociated with
the "gypsite! formation (lower Pleistocene) which have
affected a particula r horizon within the Cretaceous
(?Tambo). This horizon was probably oricinslly caslcareous.

Petrological Report: (D. Smale):

This is massive gogthlite. 2uartz forms not more
thain ebout 2 per cent of the rock, and occurs generally
as mosaics in patches about 0.2 mm across, and sometimes
as single grains. The goethite is semi-opaque and
reddish-brown.

The presence of quartz in this form, together with
the hardness of the hend specimen, implies that the rock
has undergone silicification as & late stage in its history.

Analysis: (J. Powell & R.B., Oliver):

Aluminium oxide A1,05 0.51%
Iron - ccid soluble Fe™ - 11 .1

~ acid insoluble Fe 0,075

- total oxide Fe O3 58.8
Titanium oxide T182 0.005
Calcium oxide : CaO 0.32
Silica SiO2 30.87
Carben dioxide COo 0,08
Phosphorus pentoxide P505 0.202
Sulphate 50= 0.16
Water - total H2d_ el

Total S8 .89%



RH 1204

BUTTERFLY GYPSITE

Identification: RH 1202; 2531/62,
Locality: Oocdnadatta 4-mile, Ucutanna l-mile,

Run 3, Photo 0363, Loc. UR 11.21.7 miles
south-eatt of Macumba H.S,.

Let. 27° 8.6' S, Long. 135° 58.7' E
(from mosaic).

Collected: October 16, 1962, by G.R. Heath.

Field Observations:

or butterfly twins. It
laps on to the laterite
angle. ige tentatively

The material is pinkish fairly finely
crystalline gypsum, generally in the form
comes. from the gypsite capping which
capped plateau north of UR1ll at a low
Lower Pleistocene.

Znalysis: (J... Powell and B. Wood)

Calcium oxide
Barium oxide
Strontivm oxide
Magnesium oxide
Iron oxide
Aluminium oxide
Silieca

Sulphate o
Water at LlL7C o
Water above L4 7C

Total

Cal 2L . 5%
BaO 0.02
Sr0 0.08
MgO 0.08
A150% 3.29
3102 13.6

5o 38'%9

VU= .
H20+ 20.18



RH 121

GYPSUM S:/NDSTONE

Identification: RH 121; P1O42/62; TS 11470
Locality: Oodnadatta 4-mile, Ucutanna l-mile,

Run 3, Pheto 0363, Loc. UR 13. 22,1
miles south—-east of Macumba H.S.

Lat..27° 24,3' S, Long. 135° 58.8' E
(from mosaic).,

Collected: October 16, 1962 by G.R. Heath,
Field Observations: The rock is a pale fawn "silky"

_ looking sandstone, consisting of very fine
cvartz sand grains cemented by crystailine gypsum. The
gypsum .ias crystallized as large units, giving a "fontainebleu"
texture to the rock.. This material is the lowest constituent
of a "gypsite" plateau capping, about 10 feet thick. rAge
probably Lower Pleistocene.

Fetrological Report: (D. Smale):

This dis a fine sandstone consisting of
well sorted svbrounded to rcunded fine sand grains in a gypsum
matrix heariy optically continuous. The grains form about 30
per cent of the rock, and are on the average about 0.06 mm across.
Dark green iron-rich montmorillonite constitutes more than
Liglf the grains; guartz, goecthite end plagioclase form the
remaindecr,.

Tourmaline is an accessory mineral.




RH 1234
FERRUGINIZED CRET.ACEOUS LIMESTONE

Identification: RH 123i; 1528/62.
Locality: Oodnadatta L-mile, Ucutanna l-mile,

Run 3, Photo 0361, Loc. UR 16.18.6 miles
south east of Macumba, H.S.

Lat. 27°24.3" 5, Long. 1350 50..7' (from mosaic)

Collected: October 16, 1962, by G.R. Heath.
Field Observations: The rock is dark brown, slightly siliceous

very fine grained limonite, from a group of
completelJ ferruginized concretionary limestone outcrops, in the
dissected area of .Cretaceous shales between the laterite plateaux
of Ucutanna a2nd Tdartecenya l-mile sheets. Alteration of the 2
basal Winton limestones probably occurred when the "gypsite"
surface layer developed (? Lower Pleistocene

snalysis: (J. Powell and R.B. Oliver):

%luminium oxide Alzo3 - 3,70%
Iron - acid soluble We 50.3

~ acid insoliuble Fe - 0.03

- total ox;de FeZO3 71.9
Titanium oxide TiO2 | 0.129
Calcium oxide Cal 0,58
Silica SiO2 10.77
Carbon dioxide : 002 O.11
Phosphorus pentoxide P2O5 0.162
Sulphate SO3 0.11
Water - total HZO : 7 .54

Total . 95.03%



GYPSUM~LIMONITE_MASS RH1354
- RHA136

identificat;on: RH136; P1054/62; TS411482; RH135A; A5L0/62

Locality: Oodnadatta L-mile, Edarteenya 1-mile, Run 4, Photo
A - . 0394, Loc. ER6., 16,5 miles north of Duckhole Bore.
Lat. 27923,9'S, Long. 136°2,0'E (from mosaic).

Collected: October 19, 1962, by G. R. Heath,

Field Observations: The rock is 50% dark brown, 2-10 mm, prisms

_ of limonite intergrown with 50% platy gypsum.
Texture is almost heiroglyphic., The limonite has quite a reddish
streak, and may be haematitic. This materlal comes from the base
of a "gypsite" and "gypsite" affected sequence, and may be a
ferruginized limestone impregnated with gypsum,.

Petrological Report: (Di: Smale):

This 1s a breccia consisting of angular fragments of goethite
up to 7 mm across,; but generally about 3 - L, mm across, poikilitic-
ally enclosed in gypsum, ' Fragments less than about 1 mm across
are present, but are rare; they are probably the result of brecc-
iation dquring the cementation of the rock, Little or no transpor-
tation of the fragments can have taken place, as many are still
alongside those fragments from which they broke. In view of this
the relatively uniform size of the fragments is rather surprising;
it implies that brecciation took place as a result of something
such as dehydration producing homogeneous strain in the rock.

Qggxdrite occurs whithinthe gypsum in such a way that
the arnydrite is nowhere in contact with the goethite.

Analysis: (J. Powell & R.B. Oliver):

Aluminium oxide 41203 3,08%
Iron -~ acid soluble - Fe 35.5
Iron - acid insoluble - PFe 0.03
Iron - total oxide Feo03 50.7
Titanium oxide : TiOo 0.121
Calcium oxide Ca0 8.05
Magnesium oxide : MgO 0.36
Silica - ' 510, 8.20
Carbonate COo 0.10
Sulphate - S0 12.20
Water-total H28 13.72
Tgtal 95.53%




APPENDIX 4P

MT. ALICE CONGLOMERATE
AND
ASSOCIATED SILICIFIED

SANDSTONE.



SILIC. .85, = MT, ALICT. " RH o4

IDENTIFICATION:  RH 24 PY5l/625 TS 11382

LOCALITY:L ‘ Oodnadatta L- mile, “lberga l—milc,

Run L4, Photo 6345, few yards north-
east of trlg at Mt. “lice.

Lat. 27° 12.1'S. Long. 135 5 8'E
(from mosaic) ‘

COLIECTED: . September, 6, 1962 by G.R. Heath,

PIWID OBIERVATIONS: - The rock is a reddish sandstone. containing

_ irregular clots and lerises of altered shale.
It consists of rounded coarse quartz sand grains in a siliceous
matrix. Verv well indursted. This sandstone is toporraphically
lower then the kt. Alice conglomerate,.but its relationship

to the conglomeraste is obscure. It may belong to the Mt.

Anna Sandstone equivelents in the area, or it may be ‘equivalent
to the Mt, Alice uonﬂlomerate (1e post 'gypsite'" age,

probably Pleistoccne) R

. PETROLOGIC/T REPORT : (D. Smale) :

"This is a flinty sandstone consisting of"
'nodular masses and anastomosing veins of reddish flint an
siliceous sandstone. A few pebbles or nodules of dark
ferrlc—rod gamper occur, distinct from tae flint.

: The siliceous sandstone c3n51 ts of

rounded to well- rounded grains of guertz from 0,05
to 0.5 pm across, cemnented by authigenic overgrowths

.of quartz, or by flint. In those srains with aunthigenic
overgrowths the- boundary of the oricinwl grain 1s marled
by a thin layer of iron oxide grains, of 0,001 mm
diameter.or less, of the same type as those colouring

- the flint. _

S The flint contains about 25 per cent
of small anrular to. subrounded quartz grains an average
of about 0.02 mm across, and occasional gericite
flzkes, The iron- oxide is probably goethite.

Chlorite, anwular tourmaline ond rounded .
zircon grﬂins are accessory minerals.




MT, ALICE CONGLOMERATT RH25

Identification: RH25; P955/62; TS11383,

Locality: Oodnadatta L-mile, Alberga 1-mile, Run L, ghoto 63&5.
_ From trig locatlon at Mt. Alice. Lat. 27°12,1"
Long. 135°5.8'E (fron mosaic).

4

Collected: September 6, 1962, by G. R.’ ﬂeath.

Field Observations: The rock is a dark brown pebble conslomerate,
‘ consisting of 0.1 to 0.3 inch, well rounded,
light yellow and red-brown silcrete and lesser quartz pebbles in a
somewhat sandy, dark brown, vuggy siliceous limonitic matrix.
This specimen is typical of the Mt. aAlice uopﬁlonerato, which is
" restricted to a few small outcrops in the vicinity of the Mt.Alice
_trig station. I. B. ¥reytag (pers. comm.) states that the con-
glomerate overlics and grades down to the silicified chemical lime-
stone and conglomeratic limestonc Fforming the prominent plateau
west and north-west of Kt., Alice. - This in turn overlies the
"gypsite" layer of prcqﬂmcc Plelstocene age.

 Petrological Report: (D, Smale) :

This is a siliceous conglomerate consisting of well-rounded
to rounded greaiules and pebbles 2-20 mm acrogs in a matrix of
rounded to subrounded gquartz grains 0.05-0.6 mm across, The pre-~
cise naturec of the cement is obscured by the large concentration ofi
goethite grains it contdins, 0.001-0.003 mm across, but gaps between
these grains disclose the presence of cuartz, =~ In places where the
goethite is absent or nearly so, inae ﬂﬂrrtz arains are cemented by
. authigenic overgrowths,. a loyer of goethite marking the boundary of
the orlglnal grain in each case, ns in Rh2u. (:ee fig., 2).

The granules and pebbles consist generally of :-

(1) Massive coarse vein guartz, strongly rutilated, consisting of
a quartz mosaic w1th very 1rregu1ar crenulqte boundaries between. the
grelns. ,

(2) Rock with subﬂnaular to subrounded ngrtz agrains 0.3%-2.0 mn
across in a matrlx of poorlw.sortcd eaat: Lrtz prﬁ11s O, OJ—O 2 mm 2cross

(3) Rock containing guartz grains similer to those in (2)- above,
but formlnb less than 15 per cent of the rock, in cx yntonrystﬁ’Ling
silica containing much leucoxene or fine-grained ﬁobthlte forming
small colloform structures, sometimes in thc form of wholﬂ concen-~
tric whorls (see fig. 1).,

(4) Fine-grained chert with a few larcer arcins of quartz.
(5) GChalcedony, with typical. 10urvo1dal impurities.

As a result of thOPOO”l g1 1101[10at10n this rock 1s almost
non-porous,

‘Rutile, tournzline and gircon are accessory minerals.,

e

Photomierogreph taken.



| STILIC. SS. ~ MT. ATICE | " RH26
Tdentification: ~RH26;  P956/62; Ts.1138u

bgggglitlz -Oodnadatta- u—mlle,lﬂlbergq 1-mile Run u, Photo 6345,
- Adjacent -to Mt. Alice trig. Iat. 27%12.1's,
Long. 13595 ,8'E (from mouglc)

Collected: September 6, 1963, by G R. Heath.

Pileld Observations: 'The rock is a honey brown sandsione,
contalnlng rounded, fairly well sorted,

fine to medium quartz sand grains in a si l:ooous cement or matrix.

It underlies and appears to grade into the Mt, Alice Conglomerate.

-It is probably of Pleistocene age. :

Petrologlcal Report° (D. 5ma1e)~

This 1s an ort wouartzice consisiting entirely of sub-

" rounded and rounded guirtz croins, 0,08-0.8 mm across cemented
by authigenic overgrowths of guartz, as in RH24 and RH25, which
,completely £ill the interstices and form a mosaic. The original
grains are outlined by thin ooatlnds of goethite, which gives the
hand specimen its colour. ‘

In a few UJcces 1nterst1tlal carbonqﬁg has been deposited,
but this would form. 1os< than 1 per cent of the rock.

Tourmallqg, rutile and‘girggg are accessory minerals,




APPENDIX 1Q

YOUNG (PLEISTOCENE - RECENT)

SILICIFIED LIMESTONES (POTCH),



SILICIFIED PLEISL LS. | " RH3L.
“Identiflcatlon" RH34; P963/62; T3 11391..;- |

Locality: Oodnadatta L-mile, Albergq l1-mile, Run u, Photo 6343.
, - 3,7 miles east of Mt. lice. Small scarp Just east of
Todmorden ,— Mt. Sarah boundary fence. Lat. 27°11.6'S
- Long. 135 9. u'E (from mosalc)

Collected: September 7, 1962 by G.R. Heath._

‘ ggﬁgggizggggzggaongl The rock con31sts of fairly colourléss -

A translucent "potch"” surrounded by light green
chert. The materlql is very compqct but rather brittle. It
forms part of the capping on the plnteau egst of Mt. Alice. It
appears superficially like silicified Cretaceous shale, but is
probably a replacement»after Pleistocene lagoonal limestone. '

Petrolog;cal Regort. (D° Smale):

ThlS is a recrystqlllsed oolitic chert. It consists
in generﬁl of a fine ouogjz mosaic with an average grain size
between 0,005 qnd 0,01 mm; the clear or translucent part of the
rock contains the oollths,'ond the more opaque greenish part '
consists of gsiliceous clay and o few guertz grains, with chalcedony-
fllled cavitlies lined w1th clear opal up to O. 2 mm thick.

Only a few of the ooliths are v151b1e in ordinary- lights
these are generally 0e3-0.4 mm in diameter and consist of mosaics
of guartz grains larger than those elsewhere in the. rock, about
0.05 mm across. ‘Some of those ooliths contain: carbonate, sometimeq
almost to the exclusion of quartz, and often a mineral of low
birefringence with a refractive index hlgher than that of" quartz,
it is probably a clayo. '

, Most of the oollths are 0.2-0.3 mm in dlﬂmeter, and are
‘visible only between crossed nicols, They consist of a very fine-"
grained 1nterior surrounded by a chﬂlcedonle r1m about 0. 015 mm
thick. :

Recrystallisatlon, probably as a result of a late phase
~of the original formatlon of the rock, has obscured much of its
structure. :

+. The small whltlsh patches . v1s3ble in the- clear material
in the hand specimen are- due to concentratjons of 1enooxene.

X-ray analysis of the oneque greenlsh material showed the
presence of illite =nd. gpﬁrtZ' cristobalite could be present, but
it is aifficult to distinguish.from the quartz. The material is i
too fine-grained for optical .ldentification. . ' T

]



POTCH (3ILIC. I3.). RH 39

"IDENTIFIC TION: RH 39; P968/62; TS 11396,

LOCALITY: . Oodnadatta U-mile, Alberga l—mile,

Run L4, Photo 6343, From base of lower
scarp 3.5 miles east-north-east of Mt.
Alice .

Lat. 27° 11. 's Long, 135° 9. o'
(from mosedc

COLIECTED: September 7, 1962 by G.R. Heath.

FIELD OB37RVATIONS: The rock is off-white translucent,
somewhat mottled potch. Generally massive

and compuct but somewhat vuggy in part. This is typical

of the mqterwal formed by ? Recent -silicification @f mound

spring and lagoonal type limestones 1n the Oodnadatta area.

This silicification may be equivalent to the Austral Downs

silicifi tion east of Lake Eyre (H. Wopfner, pers. comm.) .

’PETROLOGIC&L REPORT: (D. Smale):

. This is chalcedonic chert consisting of
a fine~grained mosaic, varying in grain size from place
to place in the rock from 0.05-0.005 mm. The grains
have weakly spherulitic or finely fibrous structure,
unusual In that the ovtical elongation of the fibres
sl 18 positive and the axis of the fibres is (6001).
3w¢mﬁ Chalcedony fibres more usually have negative elongation.

In ordinary light small colloform structures
can be scen, merked by leucoxene; they are generally
‘sherply curved and are about 0,05 mm across. Colloform
structures with 2 particularly small radius of

" curvature may form complete circles, ’



RE 66

* ' POTCH - FAULTED HILL

" IDENTIFICATION: RH 663 P992/623 TS 11420,
LOC:LITY: : Oodnadatta L-mile, Toodla l-mile,

Run 3, Photo 5974, Loc. (1). From
northern flank of "Faulted Hill", near
eastern headwaters of Watson Creeck, 14.5
miles north-north-~east of Mte Dutton R.S.
(same loc. as RH 65)

Lat. 27° 36.4' S, Long. 135° 48.1'%.
(from mosaic).

COLLECTTED: . September 13, 1962 by G.R. Heath.

FIRLD OBJERVATION3: The rock is white "potch". It 1s translucent
fairly homogeneous and rather vuggy. This .

material occurs «s irregular patches associated with Tertiary

sandstone which has been affected by younger duricrust formation

(eg RH 64),., 1Its origin is obscure - it may .be a vein type

deposit associated with the younger duricrust or later (fustral

Downs) silicification; or it may be a limestone replacement

(cefse Mt. 2lice area eg RH 34). Its age is probably Pliocene

to Recent. ’

PETROLOGICIL REZPORT: (D, Smale)

This consists largely of chalcedonic
quartz. It is a fine, or very fine, mosaic of guartz
with a grain size varying from 0,002 - 0.05 mm;
the grains show z tendency towards spherulitic
extinction and positive elongation, as in RH39,

The small opague patches visible in the
hand specimen 1 or 2 mm across consist of opal .
Zircon is 2n accessory mineral,




APPENDIX 1R

UNCLASSIFIED SAMPLES




RH 23
ROMA FOSSIT, WOOD

Identification: RH23; L.8; P1358/62; Ts11245; FL/63
Ldgalitx:' Oodnadatta L4-mile, .ilgebuckina ﬁ—mile, Run 6,
‘ ‘ Photo 8990. ..lgebuckina fossil loc. No. 37.
8.2 milgs southwest of Algebuckina R.3.
Lat. 27°58'S., Long. 135°40.8'\.

Collected: August 9, 1962, Dby G.R. Heath

Fileld Observations: The material is calcareous and
?siliceous dark grey fossil wood,

H. Wopfner (pers. comm.) suggests that it may be a conifer.

The outcrop is in an area adjacent to richly fossiliferous

Roma limestones, and consists almost entirely of fossil wood

fagments. '

Petrological Report: (D. Smale):

This is fossil wood, calcified, consisting of juxtaposed
rows of cells each between 0.03 and 0,05 mm across. It
consists entirely of the carbonaceous material of the cell
walls and the calcite filling. The calcite is considerably
in excess of the carbonaceous material,

Palaéontologjcal Report: (W.K. Harris):

The specimen consists of an entire portion of stem.

Preservation is poor and much of the tissue is replaced
and distorted by calcite,

In radial and transverse longitudinal section structures
are indistinct and indeterminable,

In transverse section the wood shows clear annual rings.
The wood consists entirely of tracheldal elements which are
generally distorted.

The wood can only be referred to the genus Mesembroixylon.




Identification:

RECENT SPRING EVAPORITL

RH5BA ;

Locality:

Collected: September 16, 1962 by G.R. Heath.

Field Observations;

Photo 9092.

A538/62,

RH55A

Oodnadatta L-mile, Algebuckina 4-mile, Run L,

Big Cadna-owie dprlng, 3.4 miles

gouth of Mt. Dutton., Lat. 27 51 u'o, Long.

135%40.3'E,

Dutton.

Analysis:

The material is white finely crystalline

evaporite deposited along the sides of
the channel léading away from one of the springs at Mt.

The water originates in the Mt., Anna Sandstone
(Blythesdale equivalent). : ,

Calcium oxide
Barium oxide
Strontium. oxide
Magnesium oxide
Sodium oxide
Potassium exide
Iron oxide
Chloride
Bromide
Silica

Sulphate

Carbon dioxide:
Water

Water (combined)

(J.4. Powell & B. Wood):

Total

Cal
BaO
Sro
MgO
Naos0

- KnO

Fep03
Cl

" Br-
. 81i0p

S03
CO2
Ho0~

 HoO+

0.145%
0.006
0.02
2,25
L2,8
0.45
0.145
42,8
0.08
2,42
12.36(?1.23)
0.24
5.75

L S e

109.47% (298.L%)



5 RH 97
VEIN CELESTITE

Identification: RH97; P1C22/62.

Locality: Oodnadatta Lh-mile, Woodmurra 4-mile, Run L4, .
Photo 4847. Loc. WRL. 15.7 miles east-south-
east of Duckhole bore. Lat. 27°41.2°3, Long.
136°19.7'E. (from mosaic).

Collected: October 6, 1962, by G.R. Heath.

Field Observations: The sample consists of white trans-

lucent crystals (?hexagonal) with
chisel end terminations.  This material occurs as veins,
ap to 41 inch wide, in calcareovs ?Winton sandstones.

Petrclogical Report: (D. Smale):

This is celestite, distinguished from barite by its
'slightly lower refractive index. It occurs in masses of
crystals general 7-15 mm long and 1-3 mm wide, subradia-
tirg in form.-



RH 103
? KOPI GYPSUM

Identification: RH 103; P1028/62; TS 11456.
Locality: Oodnadatta L4-mile, Woodmurra l-mile,

Run 3, Photo 1827 Loc, WR12 6.6 miles
east of Duckhole Bore (on north side of
Woodmurra Creek).

Lat. 27° 37.8' 3, Tong. 136° 11.2' E
(from mosaic.

Collected: October 8, 1962, by G.R. Heath.
Field Ohservations: The mgterial is off-white fairly massive,

very finely crystalline gypsum. Some
suggestion of vertical orientation of crystals. Weathered
surface shows karren type weathering. This material is typical
of the hard crust which forms on deposits of floury (%?acolisn)
kopi in the Oodnadatta area.

Petroiocgical Report: (D. Smale).

This is 2~ gypsum rock, probably
"grpsite" (Pe*tijohn 1957, poge L4B5). 1t is fine-grained
(0,004 mm greoin size), but on the 31tes of former probable
cavities the gypsum occurs in fibrous aggregates, each fibre
being about 0.07 mm longe.

A Tew subangular gquartz grains are present
0.03 - 0.25 mm =cross; these conctitute _ess than 1 per cent of
the rock.



SILICIFIED WOOD RH133

Identification: = RH133; P1052/62; TS11L80.

Locality: Oodnadatta L-mile, Bdarteenya 1-mile, Run 4, Photo
0394, Loc. ER5., 1L.6 miles north of Duckhole Bore.
Lat. 27°925.3'S, Long. 136°4.7'E (from mosaic),

Collected: October 19, 1962, by G. R. Heath.

Field Observations: The specimen is brown highly silicified
fossil wood. It is portion of an annular
fragment which was probably 1-2 feet in diameter. - The rows of
cells are still plainly visible, but the silica has crystallized
to a coarse sandy or quartzitic texture. This fragment could be
from the Winton equivalents (Cretaceous, ?Cenomanian) or the
Tertiary (?Pliocene) blanket sandstone, both of which have been
silicified as a result of Tertiary duricrust formation.

Petrological Report: (D. Smale):

This is silicified wood. The annular rings are readily
apparent in the hand specimen; on microscopic examination the
prove to consist of a series of bands of coarse (0.1 - 0.15 mm) and
fine (0.01 mm) guartz generally -independent of the cell structure.
The cells are elongated in a direction at right angles to the rings,
and are- in juxtaposed rows parallel to the elongation. They have
an average diameter of about 0,05 mm, Where the quartz is fine-
grained the cells are clearly visible, but where the quartz is coars-
thelr outlines and shape are very indefinite. ‘

in sore parts of the specimen the coarse rings are rather
porous, and ccntain almecst equal quantities of light reddish-brown
goethite and guartz. The goethite forms a very fine-grained coating
on the free surfaces of the quartz grains in the porous parts of the
rock; 1ts concentration frequently increases towards the outside
of the tree, and then abruptly stops.



RH143
"CONE IN CONE" C..ICITE

Identification: RH143; P1061/62; TS11489

Locality: Oodnadatta L4-mile, Toondina 1-mile, Run 2,
. Photo 88412, Loc. TR18. 16.7 miles north-west
of Mt, Toondlna.
Lat. 27°45.8'3, Long. 135°11.4'E (from mosaic).

Collected: November 4, 1962, by G.R. Heath.

Pleld Observqtions: The material is light grey racher

: clayey looxing '"cone-in~cone'" material
from the cuter weathered zone of a Cretacecous (Tarbo) con-
cretionary limestone. This surface texture is very common
on snmewhat weathered Cretaceous '"clean" limestones,
throughout the Oodnadatta area,

Petrological Rerort: (D. Smale):

This is galcite consisting of bands a 1little less
than 0.4 mm thick of fine fibres aligned along the bands.,
The bands are superimposed in two directgons which appear
in the slide to pe a little more than 20~ apart; tne

true divergence is nct likely to be much more than 300




RH 1Lk
GYPSUM-PYROLUSITE

Identification: RH 144; P1l062/62,
Locality: : Oodnadatta L4~-mile, Toondina l-mile

Run 2, Photo 8812, Loc, TR 18.16.7 miles
north-west of Mt, Toondina,.

Lat. 27 L45,8'S, Long, 135 ll LU'E
(from mosalc).

Collected: November 1l, 1962, by G.R. Heath.
Fie.d Observations: The sample is crystalline gypsum associated

with dull black ? mangeniferous material.
This association occurs fairly frequently in weathered Cretaceous
concretionary limestones, often as thln veins associated with
"ecne~-in~cone'" calcite.

Petrological Report: (D. Smale):

Thus is mainly fibrous sum ,
apparently from a cav1ty—f1111ng. ‘he black material on the
sides of the specimen is in fine powdery form, and gave positive
tests for manganese. A positive test for barium was not obtained,
end the complete solution of the material in HC 1 without any
siliceous residue indicated an cbsence of silica; the powder
is therefore unlikely tc be psilomelane or braunite., It is
almost certainly pyrolusite.



v

RH 148
VEIN GYPSUM
Identification: RH 148A; A532/62
Locality: Oodn.datta L-mile, Oodnadatta l-mile,

Run 3, Photo 6071, Loc. OR 5. From scarp
at south edge of gypsite plateau south of
The Neales, 24,9 miles west-south-west of
Oodnadatta.

Let. 27° 36.9's, Long. 135° 2.9'E.
(from mosaic).

Collected: November 2, 1962, by G.R. Heath.

Field Observations: The materisl is coarsely crystdal 1ine tabular
gypsum, from veins and layers in bleached

and kaolinised Cretaceous (Tambo) shales of a partly stripped

laterite and/or duricrust profile. Individual veins range

up to a foot in thickness, and slabs of gypsum exposed by

erosion measure up to 3xhxl feet. The gypsum may date from

the original period of bleaching (upper Tertiary), but is more

likely to have been deposited during "gypsite" formation

(? Lower Pleistocene).

Analysis: (J.A. Powell and B. Wood):

Calcium oxide Ca0  32.4%
Barium oxide Ba0 0,004
Strontium oxide Sro 0.0L
Magnesium wxide MgO Nil
Iron oxide Fe203 0.023
Aluminium.oxide AlZQB 0.008
Silica 8102 0.018
Sulphate SO3 6,1
Water at LLCC H20~ 0.10

Water above quC H20+ 20. 8L
Total. _ 99.70%



RH 151
MASSIVE SILICEQOUS LIMONITHE
Identification: RH 151; P1067/62; TS 11495
Locality: Oodnadatta L4-mile, Oodnadatta l-mile,
Run 1, Photo 6150, Loce. OR 13, 2.3 miles
west of Oodnadatta.

Lat. 27° 32.6'S, Long. 135° 25.1'E (from

. mosaic).
Collected: . November 9, 1962 by G.R. Heath.
Field Observations: The rock is brown cherty limonite

with a 1-5 mm surface layer of green
("malachite") chert. It forms a series of low "outcrops"
adjacent to The Neales. The material is often cut by fairly
coarsely crystalline quartz veins, Quartz also occurs in vughs
in the rock. This limonite may be a limestone replacement
product, or it may be related to the Upper Tertiary laterite
formation. '

Petrological Report: (D. Smale):

This consists largely of light brown goethite
and has a distinctive dark green rim about 5mm thick around
the outside of most of the specimen. The whole rock is ''set"
against a background of exceedingly fine microcrystalline
guartz with a probable grain size of less than one micron.

The strong green coloration of the outside
rim is due to ferrous iron, and is probably the result of recent
reduction. On oxidation the rim becomes the game colour
as the rest of the rock,



RH 153
CELLULAR DOLOMITE

Identification: RH 153, P1069/62; TS 11497

Locality: Oodnadatta 4-mile, Oodnadatta l-mile,
‘Run 1, Photo 6149, Loc. OR 26.4.3 miles
west of Oodnadatta in centre of photo-
geological anomaly. See also plan 63-608,

Lat. 27°31.3' S, Long. 135° 23.2' E,
(from mosaic)s

Collected: November 9, 1962, by G.R. Heath.
Field Observations;- The rock is a grey cellular looking

g dolomite, with numerous wvughs

filled with comb structures. The rock as a whole is fairly
porous. This material crops out fairly close to normal
concretionary Cretaceous limestone, showing surface ‘‘cone-
in-cone' structure, and may be a Tertiary or Recent alteration
product of these limestones.

Petrological Report: (D. Smale):

This is a dolomite rock consisting of a .
granular masaic of dolomite with a grain size of about 0.05 mm.
Brownish semi-~opaque goethitic impurities form about 5 per cent
of the rock. Patches of the rock about 1-5 mm across are
very porous, containing only widely-spaced sheet-like
dolomite flakes crossing them, in which the dolomite is of
the same granular nature as that in the more solid parts
of the rock. The patches are probably pseudomorphs after
something which has been leached out.



CULESTITE RH 165
’ RH 166+

IDENTIFIC/TION: RH 1653 L.5; P1216/62; R¥1654; L5643
» Al20/562,

LOCALITY:  Oodnadatta L-mile, 4lgebuckins l-mile,
' Run L, Photo 9084, Ioc. (9),
.L:a't 270 )_I. 6 ﬁ’ 00.(10:3 1350 57 8'.--0

COLLECIED: August 7, 1962 by G.R Heath.

FIELD OBSIRVATIONS: The outcropning celestite covers a few
square ynrds. It occurs as a sub-horizontal layer 1% to 2 inches
thick. The crystals are oriented vertically and appear rather
fibrous. This texture is strongly reminiscent of the gypsum
which forms partings in the area. The celestite is off-white

in colour and occurs inweathered Cretaceous (2 Tambo) shales

of the Great /irtesian Basin, ) '

PETROLOGICAL RUEPORT (W.L. McCarthy):

~ The mincral submitted for 1dent1ficat10n
was exaninéd in’ ‘standard refractive indéx oils. The
opticzl properties determined by this method (i.c. ,
. indices of refraction, opticel sign, and crystal
/ system) all are diagnostic of celestite.

Neither stratigraphic position nor genesis
of the mineral are determlnable by exemination of
the sample.

. However, celestite has been reported to
occur in beds of gypsum, rock salt, etc. The
sample examined shows. no evidemnce of being
pscucdomorphic after an ecarlicr mineral.

Analysis - (R.G. Staffofd)'
Rarium Sulphate Ba3 L 6.0%

Strontium Sulphate 5rS0), 93 .,.L%



PHOTOMICROGRAPHS 1.

RH1L: P1349/62: TS11236, Dolomite ooliths & quartz grains (clear)
in a carbonate matrix. Permian x LO.

RH22: P1356/62: TS1124l. Sand grains (chiefly quartz) in a clayey
calcareous matrix. Plant fragment near centre of field. ?Tambo
sandy limestone, X 110,



PHOTOMICROGRAPHS 2e

RH25: P955/62: T3S11383, Colloform structure formed by leucoxene in
opal (in Mt. Alice conglomerate). X 35

RH25: P955/62: TS11383. Quartzite cemented by optically continuous
authigenic overgrowths. Crossed nicols, x 100.



PHOTOMICROGRAPHS e

RHLO: P969/62: TS11397. Ferruginous conglomerate. Large greyish
fragments are claystone; small white grains are quartz. Crossed
nicols. x 35

RH42: P971/62: TS11399. Kaolin-cemented Tertiasry sandstone.
Crossed nicols, x 100,



PHOTOMICROGR/.PHS Lie

RH51: P979/62: 1TS11407. Jurassic-Cretaceous orthoquartzite, consist-
ing of quartz grains poorly cemented by recrystallised quartze.
Crossed nicols. X 107

RH6L: P990/62: TS11418. Hyalite around edge of a cavity in silicifiec
Tertiary sandstone. % 100,



PHOTOMICROGR/PHS Se

RH78: P1003/62: TS11431. Quartz grain straddling apparent pebble
boundary in "clastic" laterite. x 100.

RH8L: P1009/62: TS411L37. Silicified Tertinry snndstone ("ortho-
quartzite"). Nearly =211 greins are quartz. Crossed nicols, x 38.



PHOTOMICROGR/PHS 6.

RH106: P1031/62: TS11459. ?Basal Winton sandy limestone. L
narrower, finer, more limonitic bed shows as a darker band. Grains
visible are mostly quartz. % .58,

RH116: P1038/62: TS11L66. Tertiary basal guartz pebble conglomerate.
Showing siliceous ooliths, Crossed nicols, X 35.



PHOTOMICROGRAPHS Te

RH131: P1050/62: TS11478,. ?Tambo equivalent cfy@careous fine sand-
stone. x 38,



PHOTOMICROGR.,.PHS 8

RH139: P1057/62: TS11485. Cretaceous calcareous sandstone, Grains

are quartz, opagues and 7iron-rich montmorillonite. Matrix is car-
bonate, some showing subradiating form. From sandstone near %Roma-
Tambo boundary. Crossed ricolse. % 358

RH139: P1057/62: TS11485. Cretaceous calcareous quartz - montmorillon:
i1te sandstone as above. Large grey greins are iron-rich montmorillon-
ite. X 100.
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