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DEPARTMENT OF MINES 
SOUTH AUSTRALIA 

OUTCROP MATERIAL FROM THE OODNADATTA AREA 

PART 1 "b.v Go R. HEATH 

ABSTRACT 

Detailed field studies of outcropping material 
from the Oodnadatta and Wintinna L|.-mile areas, supple-
mented "by analyses and petrologidal descriptions of selected 
samples, has revealed a rock assemblage of considerable com-
plexity. 

The results obtained have led to a "better under-
standing 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 abrasives 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 U-mile military sheet area (latitude 
longitude 135°-136°30,E) as part of the Petroleum Section's explor-
ation programme. 

Since this was the first detailed mapping to be carried out "by 
the Department, along the western n&rgin of the Great Artesian Basin, 
a number of new problems arose, particularly in connection with the 
Tertiary history of the area. 

Most of these problems were solved by the detailed examination 
of exposed scarp sections and the petrological examination of selected 

surface material.,. This report covers the latter line of investigation. 
> t 

The majority of samples were collected from the Oodnadatta U-mile 
area., However, material from surrounding areas, particularly from 
Imbitcha clay deposit on Wintinna i+-mile sheet (described in Depart-
mental Report 55/129) was also included. 

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

0 > 
solution of these problems would hav§' been correspondingly more 
difficult.. 



The petrological work was largely carried out "by D. Smale of 
A.M.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 silcretes, is 
gratefully acknowledged. This petrography should serve as an 
invaluable reference for future projects in duricrusted areas. 

Some of the early petro-logy was carried out by W. R. McCarthy, 
also of the Petrology Section, A.M.D.L.. /ill analyses quoted through-
out the report were carried out at the Parkside laboratories of 

A.M.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 out-

cropping sediments 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 each occurrence, together with a general descript-
ion of the actual specimens collected were recorded and subsequently 
combined with the 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, clays, limonite, gypsum and 
unusually high grade laterites. Each sample was made up of fragments 
collected across an outcrop or up a scarp section. 

The analytical and petrological results are included together in 
Appendices 1A - 1R since, in many cases, they refer to the same out-
crop. 

The results have been separated into eighteen groups (Appendices 

1A to 1R) to facilitate comparison of like specimens and provide a 

more usable reference. Appendices 1A to 1G cover the pre-Cainozoic 

material, which is grouped into rock units arranged in chronological 

order (pre-Permian "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 area have been 
grouped together because of their unusual 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 extremely dominant alteration 
process, have been g^uped as "laterite plus laterite profile" or 
"duricrust plus duricrust profile." Samples affected significantly 
by both processes form a separate group (Appendix 1M). 

The remaining Gainozoic samples have been grouped into lithologies 
(limestones, "young" potches); geomorphic units ("gypsite" limonites 
and gypsums); and in the case of the Mt. Mice suite, localities. 

Appendix 1R covers the eleven specimens which fpll outside the 
groupings described. 

Within each group, the descriptions have been arranged in order of 
increasing "RH" numbers. The "RH" numbers of the specimens in each 
group are given in the following section. 

SUMMARY OF RESULTS 
This section is an attempt to integrate and summarize the basic 

date given in the appendices. Unfortunately, lack of time to fully 
consider the descriptions has led to a rather superficial treatment 
in .some cases. 

D. Smale has prepared a summary i_f the thin section descriptions 
(following section), but as he was unaware of the field relations of 
some of the specimens at that time, the two summaries may differ 
slightly in some respects. 
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"Basement" .(pre-Permi an) 

RH: 1, 2, kf 10, 20. (Appendix 1A) 
These descriptions are rather unrelated, and require 

little comment. 

The porphyry erratics rest on (and were 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 has yet to be explained. This 
problem extends far beyond the Oodnadatta Z+-mile sheet. 
Permian Sediments 

RH: m , 15, 16-16U, 5k, 163. (Appendix 1B) 

All these specimens come from the Permian outcrops along 
the vest side of the Mt. Dutton range. 

The dolomites, with their oolitic textures and evidence of 
abundant replacement'^ are at marked variance with the ?overlying 
?fluvioglacials. They may however be lagoonal deposits 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 rather mature source area. 

In view of the extremely rapid (almost violent) way in 
which the Permian 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. 

A photomicrograph of a thin section from RH11+ (one of the 
dolomites) appears at the end of this report. 
Sandstones equivalent to Mt. Anna Sequence 

RH: 3, 5, 11, 12, 13, 19, 27, 29, 30, 51, 167. (Appendix 1C). 

These samples are mainly from the calcareous "fontaine-
bleu" sandstones equivalent to portions of members B and C of the 
Mt. Anna sequence. The remaining units are generally too friable 
to be samples effectively. 

Once again, the development of oolites is rather unexpecte 

in view of the transgressive nature of the sandstone. It seems 



5 r 

that clastic sedimentation-was rather intermittent at several 
stages and conditions favouring chemical sedimentation prevailed 
for short periods. The ferruginization which has affected a 
number of these samples is probably a Pleistocene event, assoc-
iated with the development 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 of these sandstones appear to be: 
(a) The grain size of the framework is generally in the 

0.125-0.25 mm. range (i.e. fine sand). Sands coarser than medium 
grained are rare. 

(b) Quartz is the dominant clastic constituent. It is almost 
invariably subangular0 This suggests deposition with minimal 
littoral reworking. 

(c) Impure 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 etching of quartz grains and development of fontainebleu 
texture). 

(d) The clean sandstones are remarkably free of matrix and 
cement. Only those in which slight recrystallization of the 
framework quartz has occurred are coherent enough to be collected 
as hand specimens. However, even the cleanest samples are gener-
ally not well sorted. 

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

A photomicrograph of a thin section from RH51 (base of 
Mt, Anna Sandstone member Bf north of Mt. Dutton) appears at the 
end of this report. 
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Cretaceous sediments equivalent to ?Roma Formation 

RH: 9, 137. (Appendix 1D). 
RH137 is typical of the fairly clean coiacrctionary lime-

stones trhich occur in the lower part of the marine Cretaceous 
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 intraformational texture 
could result from diagenetic dehydration, or subaerial drying. 
Cretaceous ouartz-montmorillonite sandstone near ?Roma - ?Tambo 
Formation equivalents boundary. 

RH: .138; 139> 1U2, 1U5. (Appendix 1E). 

The outstanding feature of these samples (which are prob-
ably equivalent to the "glauconite" sandstone in Santos Oodnadatta 
No. 1 Well) is the presence of iron-rich montmoriilonite. 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 features of these samples are: 
(a) Grain size generally lies in the very fine to fine sand 

range. 
(b) The principal framework constituents are quartz, iron rich 

montmoriilonite and goethite. The goethite in some cases may 
have formed by replacement of calcareous grains or faecal pelletSo 

(c) The presence of a glauconite type mineral suggests very 
slow clastic sedimentation. However, the angular shape of most 
quartz grains shows that littoral reworking was minimal. 

(d) The fact that in several cases, calcite is intimately 

mixed with argillaceous material suggests local supersaturation 

of the overlying water. The more porous specimens probably 

indicate periods of subsaturation, although the possibility of 

post-depositional calcite removal must also be admitted. 

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

stone sample) appear at the end of this report. 
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Cretaceous sediments equivalent to. ?Tambo Formation. 
RH: 6, 7, 21, 22, 61 , 62, 101+, 113, 131, 1U6-1U7A. 

(Appendix 1F) 

With the exception of RH7 and 111, the Cretaceous upper 
marine (?Tambo) limestones are rather dirtier than the lower mar-
ine (?Roma) ones. The other principal differences are the pres-
ence of plant fragments in the "Tambo" (not seen in "Roma" lime-
stones) and the occurrence of iron-rich montmorillonite as one of 
the principal clastic constituents of "Tambo"' limestones (access-
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 rarely exceeds 0.2 mm. and in most cases lies in the 
coarse silt to very fine sand range. The coarser clastics may 
have been trapped closer to the source area. 

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

(c) The presence of iron-rich montmorillonite may indicate a 
rather slow/rate of sedimentation^ 

(d) The aalcite which, together with some argillaceous material 
forms the eement 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 virtually pure 
kaolin, suggesting rather severe leaching conditions in the 
source area and depositional environment. 

Photomicrographs of thin sections from RH22 and RH131 
(typical calcareous sandstones) appear at the end of this report. 
Cretaceous non-inarine sediments. ?Winton Formation equivalents. 

1 
RH: 95, 96, 98, 99, 1 0 0 , 1 0 1 , 1 0 2 , 1 0 5 , 1 0 6 , 1 0 7 - 1 0 8 A , 1 1 1 

12U, 125. (Appendix 1G) 

The most distinctive feature of the "Winton" limestones 

is'their trachytic fragment content. The discovery of this mater-

ial has provided, what may be' an extremely valuable correlation 

tool, as well as raising questions as to the geological history of 

the area and locality of the ?Cenomanian volcanic activity. 
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The'trachyte grains occur in all "but the most "basal 
"Winton" limestones, and appear to "be the only distinctive feature 
"by which the marine and non-marine sediments can "be differentiated*. 

The main features of the samples are: 

(a) Matrix plus cement is more abundant than framework grains 
in all samples. Grains rarely exceed 1+0 per cent of the volume oi 
the rock. 

("b) The calcite is usually impure and rather similar to that in 
"Tambo" limestones. Fibrous 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. Grains larger than 0.5 mm. diameter are 
virtually unknown. 

(d) The main framework constituents are usually quartz, trachyte 
and iron-rich montmoriilonite, with lesser chert, chlorite, etc. 

Only one shale sample (RH107) was studied. This consists 
of virtually pure montmoriilonite, and contrasts markedly with the 
"Tambo" sample (RH11+6). 

A photomicrograph of a thin section from RH106 (basal 
"Winton" sandy limestone) appears at the end of this report. 
?Pliocene blanket sandstone: Basal silicified pebble conglomerate?? 
RH: U6, 92,. 9k, 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 east of Oodnadatta. This sediment varies 
little over an area of some 2000 square miles, and in fact is high-
ly reminiscent of the basal Tertiary "agate grit" of the northern 
Flinders Ranges. However, this sandstone is post-lower duricrusty 
and is thought to be of Pliocene age. 

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

The pebbles are usually quartz or quartzite with lesser 
silcrete. However, in EH9U, silcrete is dominant. They are 
usually rounded, and generally lie in the 2-15 mm. size range. 
The presence of solution cavities in many pebbles suggests that 
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the pH of the solutions 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 quartzite, was probably emplaced some time after 
deposition (probably uppermost Pliocene). The cement is usually 
leucoxenitic opal, but micro- and cryptocrystalline quartz occur 
in a large minority of samples, and clay is a rare constituent. 

H photomicrograph 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 ferruginlzed) 

RH: i±2, 1+5, k7, 61+, 8 2 , 81+f 8 5 , 8 6 , 93, 109, 112, 115, 131+, 15U« 
(Appendix 11/) 

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

The uniformity of these sandstones is remarkable. They 
virtually all consist of ill sorted, subangular to subrounded. 
quartz medium silt to medium sand (usually coarse silt to fine 
sand). The matrix or cement is usually opal, although microcry-
stalline quartz, goethite and kaolin are also common. Finely 
crystalline leucoxene is often an important constituent. Silic-
ification tends to be rather patchy, so that exposed samples 
(eg. RH61+) often contain an anastomosing network of cavities, 
where the poorly cemented portions have been removed. 

Photomicrographs of thin sections of three typical Upper 
Tertiary sandstones (RH1+2, 61+ and 81+) appear at the end of this 
report. 
Mt. Harve.v Area. Bleached and silicified ?Pliocene sediments. 

RH:. 58, 59, 60, 89, 90, 91 (Appendix 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 descriptions 
will "be easily read in conjunction with or transferred to his 
report. 

The specimens range from finely divided opal with 60-~JQ% 
porosity to more normal silcretes. 

The clastic portion is fairly constant in all specimens, 
consisting of subangular to subrounded quartz, ranging from 0.01 
to O.U mm. in diameter (medium silt to mediuij sand). 

The cement is opal (usually rich in leucoxene) in almost 
all samples. However, RH90 contains microcrystalline quartz 
(probably after opal).-

The economic possibilities of the very fine porous opal 
should be more fully investigated. Such material may have 
application as a filtering fgent or special abrasive. 
?Miocene-Pliocene duricrust and duricrust profile material-

RH: U3, kk, U8, U9, 50A, 88, 129, 1U0, 150, 152. (Appendix 1K) 
The duricrust outcrops from which these samples were 

collected were usually superimposed on Cretaceous shales ("Roma" 
to "Winton" equivalents). However, the presence of fairly coarse 
quartz sand in many samples suggests that some contemporaneously 
derived alluvium may have been incorporated in the silcrete 
capping. 

The principal features of the duricrusts are:-

(a). The nature of the siliceous matrix or cement 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. 

(b) Opal is the principal 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 opal. 

(c) Kaolin is almost invariably the. only clay mineral present, 
suggesting severe leaching conditions. However, RHI+8 contains 
some illite as well. 

Although there is a marked difference in macro- appearance 

and field characteristics between the "vertical lineation" silcrete 
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cap and ""bleached zone" of the duricrust profile, there seems to 
be little difference between them under the microscope. Rather 
intense silicification extends well down into the "bleached zone", 
and the boundary between non-silicified (kaolin!tic) and silicifiec 
"bleached zone" is very ill defined, 

(d) The novaculite sample (RH150) is a petrological oddity in 
this suite. It seems to have formed by the total silicification 
of a kaolin lens of the type found at Imbitcha. 
Upper Tertiary laterite-and laterlte profile material. 

RH: 3 8 , 1+0, 6 3 , 6 5 , 6 7 , 6 8 , 6 9 , 75, 7 8 , 8 1 , 1 1 0 A , 117, 1 1 8 , 
122A, 11/^-126, 155-156A, 157-158A. (Appendix 1L) 

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

The principal features of the laterite samples are: 
(a) The pallid zone material is mineralogically simple, consist-

ing of virtually pure quartz, plus kaolin. In the case of the 
Imbitcha samples, (RH155 to 158A) the kaolin 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 mineral in the rock. 

(c) The laterite capping (or ferruginous zone) is characterised 
by the presence of abundant elastic material. This is usually 
angular and, in most cases, is probably eluvial 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 very fine grained ( of the order of 
1 micron), but a few samples contain goethite ooliths (usually 
with clastic nuclei). 

The field and petrological data suggest the following 
sequence of events in the formation of a typical Oodnadatta later-
ite. 
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1. Silicification (?older duricrust). 
2. Kaolinization (deep leaching), leading to the form-

ation of the pallid zone. 
. 3» Deep emplacement of limonite. 

Bleaching (iron removal) during development of 
mottled zone. 

5. Mechanical disintegration and minor transport of 
near surface material (possibly partly 
contemporaneous with 3 and 1+). 

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

Photomicrographs of thin sections from typical laterite 

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

of this report .(HHi+O and R H 7 8 ) . 

Samples showing evidence of both lateritization and duricrust 
silicificat ion. 
RH: 1 ; 1 , 7 1 , 72, 73, 7k, 83, 87, 1 2 8 , 1 3 0 , 1U1 , 1U9, 159, 1 6 0 . 

(Append!z 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 remarkably uncomplicated. 

With the exception of RH130 and RH11+9 (which will be 
considered in more detail) all textural features can be explained 
by the following sequence of events. 

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. Ferruginization. The emplacement of goethite has usually 
accompanied mechanical disintegration of the silcrete. In 
RH159, however, the limonito may have been introduced by the chem-
ical replacement of silica. 

3. Silicification. Most samples have been rell 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 RH11+9 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 rnarkediy^oolitic, as well 

as differing texturaily from the matrical goethite. It probably 

formed before the onset of duricrust - laterite conditions, by 

the replacement of calcite by limonite. 

RH1U9 is more difficult to explain. The comparison of 

the older goethite with RH1+7 (a ferruginized "intraduricrustal" 

sandstone) could indicate that the. younger ferruginization is 

post younger duricrust (possibly associated with the Pleistocene 

"gypsite" formation). 

Cainozoic chemical limestones of Upper Tertiary to Recent age. 

RH:- 8','17, 18, 28, 33, 35, 36, 37, 52, 53-56A, 57, 79, 80, 
168. (Append!:: 1N). 1 • .. 

Most of these samples are from limestones of probable 
Pleistocene age. They seem to have .formed in lagoons or as 
terrace travertine or tufa deposits 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 very fine grained (1-5 
microns) except where recrystallized, and usually contain a 
significant amount of ill sorted clastic material. 

Samples RH35 to 37 come from a ?post-"gypsite" carbonate 
sequence east of Mt. Alice (see columnar section S3473). They 
are probably lr.goonal deposits which were intermittently dried 
out during deposition (forming intraformational conglomerates). 
They have subsequently been dolomitized and silicified to some 
extent. 

Samples RH79 and RH80 have been classified as kunkars on 

the basis of field characteristics. However, the presence of 

calcite ooliths suggests a subaqueous rather than aeolian origin. 
Gypsum and limonite occurrences associated with Pleistocene 
"gypsite" surface. 

RH: 31-32A, 70, 76-77A, 120A, 121, 123A, 135A-136. 
(Appendiz 1o) 
These samples form a rather diverse collection. However 

they are all thought to be roughly contemporaneous. 
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The limonite, which often underlies the "gypsite" cap, 
appears to form "by the alteration of older limestones (usually 
Cretaceous). The textures of RH70 and R H 1 3 6 show that ferrug-
inization preceded gypsum crystallization. 

• RH121 is of interest as one of the few clearly clastic 
"gypsite" deposits. Sandstones of this type have "been observed 
in other parts of the Great Artesian Basin (H. Wopfner, pers.comm.), 
Mt. Alice Conglomerate and associated silicified sandstones. 

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

This rather enigmatic association is thought to be of 
Pleistocene age. The high degree of • rounding of pebbles (and to 
a lesser extent sand grains) in the deposit, as well as the 
suggested presence of original calcareous cement (D. Smale, pers. 
comm.) indicate an unusual, and as yet undetermined, depositional 
environment. 

I. B. Freytag will map this area in detail at a later date, 
so it would probably be unwise to comment durther until this has 
been done. 
Potches formed b.v Pleistocene-Recent silicification of Calnozoic 
limestones. 
RH: 3k, 39, 66. (Appendix 1Q). 

These samples of "potch" represent silicified portions of 
some of the limestones Ascribed in Appendix 1N. The silicification., 
is quite recent, and is in no way related to either of the duri-
crusts. 

RH3U is rather complex, and appears to have formed from a 
rather "dirty" limestone. 

The other samples (RH39 and 66) are remarkably similar, 
despite the fact that they come from outcrops more than fifty 
miles apart. Both consist largely of fine chalcedonic quartz. 
They probably formed from clean, fine grained chemical limestones. 
Unclassified Samples.-

RH: 2 3 , 55A, 97, 103, 133, 11+3, Ikk, 1^8, 151, 153, 1 6 5 - 1 6 6 A 
(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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1 CONCLUSIONS & DISCUSSION 
Since the "RESULTS" section includes much that would 

normally "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 discoveryi both from the point of view of 
subsurface correlation and as. an indicator of ?Neocomian volcanic 
activity, need hardly be emphasized. 

2. The discovery that "Tambo" shales are kaolin-rich, whereas 
"Winton" shales 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 
a possible correlation tool. 

As in all geological problems, much work remains to be 
done. The final map and explanatory notes for the Oodnadatta 
U-mile sheet, (the preparation and compilation of which will fall 
to the lot of I. B. Freytag) as well as the interim reports on 
areas of'"special • interest' (Mt." Toondina, :Mt.' Harvey', 'etc.) will' 
complement the work reported on here. In a broader sense, the 
reconnaissance mapping of the fifteen or so U-mile sheets cover-
ing the western Great Artesian Basin has much to commend it. 
The photogeological maps prepared by B. G. Forbes and the French 
Petroleum Company of Australia would greatly facilitate such a 
mapping programme. This work, if 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 marginal 
basin sediments; the "Cretaceous glaciation"; the broader aspects 
of the laterite and duricrust occurrences; and the gypsite-
kunkar relationship 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. 



Finally, the work in progress at present has shown most 
conclusively that a programme of shallow drilling around, the 

western nargins of the Basin is essential, if the potential of 

this area is to he 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 the glaring deficiencies 

in the existing knowledge of fundamental South Australian geology. 

G. R. HEATH, 
GEOLOGIST, 

PETROLEUM SECTION 
GRH:EMD 
23.7.63. 
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PART 2 BY D. SMALE 

PETROGRAPHY OF ROCKS FROM 
OODNADATTA AND WINTINNA 

GENERAL SUMMARY OF THE ROCKS DESCRIBED IN THIS REPORT. 

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

A large number of the quartz grains in nearly all these 
specimens contain minute acicular inclusions, minute tabular 
crystals, and rows of minute grains of rutile, tourmaiine and 
goethite. 

A. FERRUGINOUS ROCKS 

1. Massive goethite. RH71, RH76, RH151 
These consist of little 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 1-2 per cent of the 
rock. RH76 and RH151 have undergone silicification. 
2. Ferruginous sandstones 
a. _ Sandstones with goethite cement. RH/47, R H 6 5 , RH86, RH107 

The framework fraction consists mainly of qj.artz grains, 
and the matrix is of material similar to that in the massive goe-
thites. The grain size of the goethite is usually very small, of 
the order of 0.001 mm, or els3 too fine for optical resolution. 

In the ferruginous part of RH8.5, the goethite is admixed 
with a considerable quantity of quartz. 
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Some montmoriilonitic sandstones, instead of being 
cemented "by calcite, are cemented, "by goethite partially filling 
the voids (e.g. RH138, RH11+2). 
hi Sandstones with goethite coatings on grains. RH1+1 

In these the quartz grains are.usually coated 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 is 
usually siliceous, and contains colloidal goethite of a much 
paler colour than that coating the grains; it appears very 
homogeneous under the microscope, and generally has spherulitic 
extinction "between c rossed 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, relative 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, H H 3 8 , RH1+0, RH68, RH81. 

RH38 and HHi+O 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 
consist chiefly of kaolin and silica. A few quartz grains are 
present. 

b. With siliceous fragments. RH73, R H 8 3 , RH117, RH118, RH128, 
Rh130, RH1U1, RH159. 

These frequently appear to have undergone more than one 
period of silicification and ferruginisation (e.g. RH130). The 
fragments may be quartz grains, quartz sandstone, or some fine-
grained siliceous clay rock. The quartz sandstones usually 
have an opaline matrix containing much leucoxene. 

The matrix most commonly contains angular to subrounded 
grains of quartz and fragments of siliceous rock 0.1-0.2 mm 



across surrounded toy a, vague or definite coating of goethite. 
These may be cemented "by further goethite (as in RH81) , surrounded 
"by opal (as in EH 117 and EH11+1), set in cherty quartz (as in 
EH83)» or a combination (as in R H 1 3 0 ) . Often the interstitial 
voids have "been filled with chalcedonic quartz, generally indur-
ative of silicification as the final process affecting the rock, 
c-j With ferruginous fragments. E H 6 7 , RH75, R H 7 8 . 

The ferruginous fragments may consist of massive goethite, 
sandy goethite, or goethite-cemented sandstone; the goethite is 
always 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 translucent goethite. Probably 
the dark goethite from this brighter area has been partially 
leached, and become disseminated 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" des-
cribed 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 ferruginisation 
which has left a coating of pale colloidal goethite on the walls 
of voids. These rocks are RHi+5, RH68, RH73, RH75, HH81 , EH82, 
RH130, RH11+9. 

Some rocks have been cemented by goethite which appears 
to be an-amorphous mass of very minute grains. These rocks are 
EHi+7, R H 6 5 , RH72, RH85, R H 8 6 , RH107. In RH85 and KH86 the 
goethite is the same deep wine-red, but it is of a different 
brownish colour in each 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 BH87 and R H 1 6 0 . EH159 contains fewer, larger, more irregular-
ly-shaped aggregates. 



B. SILICEOUS ROCKS 

Most of these rocks, "being very rich in silica and formed 

at or near the surface, could "be called "silcretes." 

Some consist almost entirely of sand grains of quartz 

(orthoquartzites) e.g. RH26, RH30, RH51. RHl|5 and RH82 consist 

of sand grains of quartz with a small amount of goethite cement. 

RHI4.2 and RH116 consist of sand grains, granules and pebbles of 

quartz cemented "by kaolin. 

Others consist almost entirely of quartz, but may be 

chalcedonic chert (RH3U, RH39, RH66) or novaculite ( R H 1 5 0 ) . 

Porcellanites (RH1+3, RH1+8), containing quartz, clay and 

opal, are fairly distinctive on account of their porosity and matt 

surface. RHUU, RHI4.9, and RH129 are similar in composition, but 

are coarser-grained and less porous. 

One rock consists almost entirely of opal ( R H 5 8 ) ; others 

contain quantities of quartz in an opaline matrix, usually contain 

ing much leucoxene (though not always - see RH15U). 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, RHl+6, RH59, RF60,' RH6U, 

RH7U, RH83f\ RH87*:, RH89, RH90, RH91 , RH93, RH9U > RH112, RH115, 

RH119> R H 1 2 7 , R H 1 2 8 * , RH13U, RH1U1*, RH152*, RH15U, RH159*", R H 1 6 0 . 

A few of these rocks contain insufficient sand grains 

(less than 25 per cent) to warrant their being called sandstones 

(e.g. RH89 and R H 9 1 ) . these instances, in the absence of any 

other suitable name, the term "silcrete" has been applied. Some 

rocks with a cement consisting of quartz in a fine-grained mosaic 

may have originally had an opaline matrix which has since crystall 

ised into quartz (e.g. RH25'"'). Inmost of these the quartz 

grains are subangular to subrounded and vary considerably in 

size, but on the average they 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; these are seldom more than two or three millimetres 
across, and are formed "by different concentrations of leucoxene 
within the matrix. Rutile, zircon and tourmaline in recog-
nisable grains are persistent accessory ninerals. 

Siliceous ooliths occur in RH3U, RH83, and in pebbles 
in RH116 (see fig. 6)'; 

A fairly common constituent of many of these roclcs is a 
light brown> rather homogeneous material with a refractive index 
lower than that of quartz but considerably above that of opal; 
between crossed nicols it has a blotchy or mottled criss-cross 
appearance and very low birefringence. X-ray analysis of one 
specimen (RH3U) showed this material to contain in considerable 
quantity, illite, quartz, and either cristobalite or more quartz. 
Other specimens containing pebbles of similar material are 
RH38, RHi+O, RH68, RH72, RH81 , RHll+9. 

Somewhat similar material occurs in pebbles in R H 7 2 , 

but it has lower birefringence (nearly isotropic) and a vague 
spherulitic appearance and slight translucence between crossed 
nicols. It has a refractive index.similar to the material 
described above, and probably likewise consists of clay and 
silica. 

G. CARBONATE ROCKS 

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

Most of the pure limestones are fine-grained (EH28, 
RH33, RH53, EH79, EH113, KH123), hut there are also slightly 
coarser ones (RH35, RH99, RH137). However, none are of greater 
average grain size than about 0.125 mm. All show coarser grains 
if recrystallisation has 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 
montmorillonitej green in fr-.ish rocks such as RH62, RH105, 
Rhl39, and RH1U5, and yellow in rocks with a more oxidised 
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appearance, such as RH10U, RH106, and RH131. Only three of the 
rocks containing iron-rich montmoriilonite are not calcareous; 
these are RH121, RH138 and RH11+2, and are cemented by goethite 
instead of calcite. The calcareous matrix of several sand-
stones contains some clay materiali Quartz and plagioclase 
(andesine) usually predominate among the grains; ferromagnesians 
and volcanic fragments with trachytic texture are commonly 
present (RH3, RH95, RH96, RH98 and RH111), The rocks with much 
igneous material appear to contain little or no iron-rich mont-
moriilonite and vice versa. It is likely that the source rock 
of the volcanic material may outcrop at the present time, though 
it could be some distance away. 

A few calcareous sandstones contain probable plant 
remains; these are RH22, RH100, RH101+ and RH131, 

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 masses rather resembling a feather duster. It is prob-
ably formed as a result of incomplete recrystallisation from a 
fine calcareous dust or ooze, and may be typical of a kunkar. 
This texture is present in RH62, RH98, KH105, RH139 and RH11+5. 

Dolomitic rocks are rare by comparison with calcareous 
rocks; the only ones present are R H 3 6 , RH37, RH5U, and RH153, 
In RH5U pebbles of dolomite occur in which there is a considerable 
quantity (5-10 per cent) of authigenic feldspar in distinctive 
elongated 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. It 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 
that in RH5U the authigenic crystals appear to have formed fairly 
early in the history of the rock. However, the need for a marine 
environment appears rather speculative. 
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D. GYPSEOUS ROCKSRH70, RH103, RH121, RH136, RHIL4I1-. 
Gypsum is the cementing material in RH70, RH121, RH136, 

and is vein filling material in EH-lUM.. In RH103 fine-grained 
gypsum fbrms virtually the whole rock, which may "be described as 
gypsite. RH70 and R H 1 3 6 are "breccias containing fragments of 
goethite; RH121 is a sandstone. 

Several minerals occur fairly persistently in these rocks, 
and it is advisable to comment on their form and recognition. 

1. Leucoxene 
This is very common in almost all the siliceous rocks; 

it occurs 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 
structures. It occurs in minute grains of the order of 0.001 mm 
across, and is of very high refractive index. The grains may 
consist of rutile, anatase or sphene. 

2. Iron-rich montmorillonlte. 

Both in hand specimen and in thin section this has an 
appearance very similar to that of glauconite, and it j.s virtually 
indistinguishable from glauconite by optical methods. In thin 
section it varies in colour between yellow, light green and dark 
green, and is generally non-pleochroic; it has a very finely 
crystalline texture apparent between crossed 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 advisable to consider the possibiler 
ity that the mode of origin may be comparable with that of glau-
conite. However, no casts have been found, nor any regular 
structure save a suggestion of concentric structure in one grain 
in RH11+2. 

X-ray analysis on this material from RH138 has indicated 
fairly conclusively that, this is a di-octohedral smectite. 
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According to the results of a spectrographs analysis on the same 
sample there is not sufficient iron present for it to be nontronit 
and the ratio .of aluminium to silica does not appear to be 
sufficiently high for beidellite. 

3. Opal, hyalite, lussatite. quartz, chalcedony, chert, flint; 
cryptocrystalline silica. 

The terminology used by Frondel ("Dana's 'The System of 
Mineralogy' volume'III, Silica Minerals", 1962) is followed here. 

The terms used may be summarised briefly as follows:-
Opal is 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 RH61+ (see 
fig, 1+). Lussatite is fibrous, slightly anisotropic, opal, and 
occurs in RH36, RHU6, RH76, RH128 and RH1U1, 

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 quartz, the elong-
ation of the fibres is positive, Flint is similar to chert, but 
is generally of finer grain and occurs in nodular masses, 

Cryptocrystalline silica is indeterminate, as it is 
probably too fine grained to allow optical determination to be 
made. Its presence is usually deduced from the hardness of the 
hand specimen'in the absence of a more definite form of silica. 

Note. 

Specific names for carbonates and clays (viz. calcite, 

dolomite, kaolin, montmoriilonite, illite) have been given as a 

result of X-ray analysis. 

D. SMALE, 
PETROLOGIST. 

J..011. D o L« 

DStEMD 
23.7.63. 
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APPENDIX 1A 

PRE-PERMIAN SAMPLES 



?PR0TER0Z0IC QlhiRTZITB RH 1 

Identification; RH 1; 1.2; P1336/62; TS 11223 

Locality: Curdimurka U-mile «, Bopeechee 1-mile , 
Run 2, Photo 0091. Sulphur Springs 
area, north of main road just west 
of prominent fault. 
Lat. 2.9° 36.6'S, Long. 137° 26.3'E (from 
mosaic). 

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

Field.Observations: The rock is a banded quartzite, highly 
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. Anna equivalents). 
Petrological Report: (D. Smale): 

This is an ort.hoquartzite at least 98% of 
the rock consisting of irregular interlocking grains of quartz 
between 0.05 sun 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, A little orthoclase. and rather less plagioclase. 
is also present. 

The distinct banding which shows in the 
hand specimen, together with the lack of euhedral 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 taken place. 



PORPHYRY ERRATIC, RH 2 

RH 2; 1.7; P1337/62; T3 11221+ . / 
Warrina '.(.-mile, Nilpinna 1-mile Run 1$' 
Photo 3608. Adjocent to main Marree-' 
Oodnadatta road, dust south of Pea<ke Creek,. 
, La't o 28°03'S. Long. 1350l4-8fE. 
July 21, 1962 "by G.R. Heath. 

FIELD OBSERVATION^ The- rock , is a dull reddish porphyry 
. cohtaininr; 0.1-0.2 inch quartz, felspar 

and:? epidote crystals. From a 2 ft. diameter erratic showing 
possible facetting lying on Orotac e ous (Roma) shale s. 

PETROLOGICAL REPORTs •(D. 3male) 
This is a pot assic rh^ol^it^. It consists 

of large phenocrysts (up to about 7 mm across) in a 
groundmass consisting mainly of crystals of quartz 
about 0.05 mm across. Magmatic reddening has affected 
the groundmass and pervaded much of the phenocryst 
material. 

• 1 Sanidine (some, showing excellent cleavage) 
an<i quartz are the. chief phenocryst-forming minerals. 
Some plagipclase phenocrysts are present, but these 
have been largely sericitisea; it appears- likely f.?.at 
they were oligoclase. In some crystals the sericitisr 
ation is virtually complete; in hr.nd specimen these 
crystals appear serpentinous. it least one crystal 
of what may have been a 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 penetrated the outer parts of the 
phenocrysts forming a rim which may be 0.5 mm thick 
in which the phenocryst poikilitically encloses the 

; quartz crystals. 

The groundmass contains little else but 
small crystals of quartz. However, secondary carbonate. 
biotlte and tourmaline occur, the tourmaline poikilitically 
enclosing crystals of the groundmass. A characteristic 
of the groundmass near the pheaiocrysts, and in par-
ticular the sanidine phenocrysts 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 ed/re 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. 

IDENTIFICATION; 
LOCALITY; 

COLLECTED: 



PORPHYRY ^TRATIC IVdb 

Identification: RHU; 2.3; P1 339/62; T3 11225. 

Locality: Oodnadatta U-niile, Algebuckina 1-mile, 
Run'6, Photo 8988, Loc. (1 ) 5.2 miles at 
250° from Algebuckina R.3. i*at. 27 5U.8'S, 
Long. 135 ^.3'S. 

Collected: July 2b, 1962, by G. R. Heath. 

Field Observatjiqns: 'This rock is a reddish porphyry containing 
quartz, orthoclase and ?epidote crystals up to 

0.25.inches diameter, with rare mica flakes. . From a b1 diameter 
erratic showing possible facetting, lying on Cretaceous (Roma) 
shales. 

This is a potassic rhyolite almost identical with RH2 
(TS1122U). However, there are a few minor points worth noting. 
1. The phenocrysts are a little larger than in TS1122U. 

2. The green minerals (biotite, tourmaline and chlorite) occur 
in rather larger patches than in TS1122I)., 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 T311221+, though the 
groundmass has still severely corroded them in places. 

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



•L̂ TÂ yMT.zi.a'n;, erratic RH 10 

IDENTIFICATION: 

LOC/.liITY: 

RH 10; 2.12; P13U5/62; T3 11232 

Oodnadatta li-mile, ."Igebuckina 1-mile, 
Run 5> Photo 901+1. 
Lat. 27° 53.5'S, Long. 135° 35.5'E. 

COLLECTED: July 3 1 , 1962 "by G.R. Heath. 

'FIELD OBLIGATIONS; The rock is a dark grey metaquartzite 
^hornfelsie texture), consisting of very 

fine quartz sand and rare mica,. Generally homogeneous in 
.appearance, "but with moderately abundant 0.2 to 0.5 inch 
quartz veins. Occurs as a "pseudo-outcrop" in Cretaceous (lower 
Roma) shales (probably a fragmented erratic). 

PETROLOGICAL REPORT; (D. Smale): -

This is a medium-grained quartz, 
sandstone or protoquartzite. consisting mainly of 
subangular grains of quartz. which form about 90% 
of the rock* The average grain size is just Tinder 
0.1 mm, hut it varies from 0.03 mm to O.o mm. 
Epidote makes up about 3% of the rock. Plagioclase 
andesine) occurs rather less than half as commonly 

as.epidote* There is a little mus^qvi.te present, 
which with the; epidote shows marked alignment. A 
quartz vein about 5 mm wide cuts at right angles 
across the • direction of this alignment'. Yvithin the 
vein there, is a considerable amount (possibly 15'̂  
of the vein material) of c 11 nozoi.sit_e tending to 
epidote in columnar crystals ranging up to nearly 
1 mm longi Zircon' and chlorite,are also present, 
and .some fine secondary tourmaline occurs around 
some grains in'particulor near a small fragment of 
chert. Some of the quartz shows strain extinction. 
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PERMIAN MATERIAL 
FROM 

MT. DUTTON AREA. 



? VV1LL0URA2T GWKE.' ERRATIC RH 20 

IDENTIFICATION: RH 20; 3.15; P1355/62; T81121+2 

LOCALITY: Oodnedatta b.-mile, \lgebuckina 1-mile, 
Run U. Photo 9094. Centre cf a small 
group of limestone mes's., south-west 
of main mass of limestone south of Mt. 
Dutton, just north of The Neales. 
Lat. 27° 51. 7'S, Long. 135°37.5'K. 

COLLECTED; August k, 1962 by G.R. Heath. 

FIELD OBSERVATIONS; The rock is a dark grey sandstone or 
sandy mica schist (mica flakes about 

1 mm diameter), of rather homogcmeous appearance. It occurs 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): 

but as rock fragments and feldspar'""^Fafns^are""present in 
similar quantities,:it is al^d very close to , a lvih ic 
greywacke. The grains are 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 quartz grains; there is also a great 
deal of Other material, namely quartzite fragments 
(some laminated), P.lajSioTclasei (at least some of which 
is andesine), orthoclase, Muscovite, biotlte (some 
altering to chl̂ rTfcê l l^ourmalice , Fe-Mg"chlorite, epidote . 
carbonate (generally present as part of the matrix). 

: zircon, sericite rock, garnet (altering to chlorite;, 
an(^ apatite. The detrital matrix constitutes about 
20% of the rock. 



PBRMIMT_ JjOL» RH 1U 

RH 124.; 3.7; P13U9/62; TS 11236 

Oodnadatta i|-mile, Algebuckina 1-mile, 
Run ht Photo 9^92, Loc. (!+)• From 
western slopes of Mt. Dutton Range, 
Lat. 27°U8.5'S, Long. 135°U0.7'E. 
August 3, 1962 "by G.R. Heath. 

The rock is a buff very sandy dolomite 
or dolomitic sandstone (no reaction 

with dilute HCd) containing coarse well rounded quartz grains. 
It is quite homogeneous and very massive and tight. 
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. Anna. It is thought to be 6f lower (? post 
glacial) Permian age. 

PETROLOGICAL ffi^PORT (D. Smale): 

This is an oolitid arenaceous dolomite. 
but it differs little from the calcareous sandstones 
described previously. About 10% of the rock is car-
bonate, and half that is in the form of ooliths. 
The sand fraction is mainly quajrbz. 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 
m icjpj3cJL_ine . 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 

FIELD OBSERVATIONS: 



? PRO'T PW...OR. ' RH 15 

RH . 15 j 3.8; P1350/62;'TS 11237 

Oodnadatta L|.-mile, Algebuckina 1-mile, 
Run Photo 9092* Just off south-west 
corner of Mt. Dutton Proterozoic inlier. 
Lat. 27° U9.7'3, Long 135°UO.11E. 

August 3, 1962 by GoR. Heath. 

FIELD OBSERVATIONS: The rock is a grey, fairly porous 
sandstone, consisting of very fine, fairly 

well sorted quartz. From a low outcrop immediately adjacent 
to the known Proterozoic of the' Mt. Dutton Range. Age unknown 
(?Proterozoic, Permian or Greta-Jurassic). 

PETTOJXGIC.CLi REPORT; D. Smale; 

This is an orth^quartzlte. but it 
has been poorly cemented and is very porous. The grain 
size is on the average 0.1 - 0.15 mm. The grains are 

: subangular, and more than^ 9<J/o £u^rtz_. Also present 
are grains of microcline, zircon, ilmenlte„ orthoclase, 

lo iiplagioclase, tpurm̂ lijrie and chlorite. Some of , 
the quartz grains contain a few small inclusions of 
rutile or tourmaline. • 

IDENTIFICATION: 

. LOCALITY: 

COLLECTED: 



?PERMT-~N BOULDER CLAY 
RH 1 6 
RH 161+ 

Identification: RH16; 3.10; P1351/62; TS11238; RH16U; P157/63. 
Locality: Oodnadatta 4-mile, Algebuckina 1-mile-, Run 4, Photo 

9092. Prom 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 

quartz 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 Reports: (D. Smale): 
(1) This is a poorly sorted argillaceous sandstone. The grain 
size of the framework is 0.01 mm to 0.7 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 0.1 mm across) are rather-
more angular. The framework fraction and the matrix each account 
for about half the rock. Most of the grains are quartz, but there 
are also present grains of zircon, chert, microcline^. 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 DOLOMPTE RH5U 

Identification; RH5U; P982/62; TS 11M"0; -TS 111+1 OA 

Locality; Oodnadatta l+-mil.e, Algebuckina 1-mile, Run Ij., 
Photo 9092. General area of I.oc. (U). Prom 

"" western flank of Mt. Dutton Range, 0.3 miles 
west of Mt. Dutton (near RH1Z+). Lat. 27 U8.5'S, 
Long. 135 ^0.7'E. 

Collected: September 16, 1 962 by G.R. Heath. 

Field Observations: The rock is a grey and light brown 
mottled sandy dolomite, containing 

abundant 1 mm well rounded quartz grains, weathers 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. 

:: (D. Smale): Two thin sections 

This is a coarse dolomite sandstone consisting of 
subrounded to well-rounded fragments 0.25-3 mm across. 
Little matrix is present, as most of the grains interlock. 
The grains consist, in decreasing order of abundance,of:— 
"0- fine-grained dolomite,, with a grain size of 0.001 mm. 
2) rather coarser doiimite» with a grain size of 0.02 mm. 
3) fine-grained dolomite containing numerous randomly 

oriented acicul&r crystals of authlgeiij.c plap;ioclase 
albite) an average of 0.1 x 0.01 mm*. This often 

occurs in the same grains as the dolomitic sandstones 
(see below)', in places where the sand grains are sparse, 

dolomitic,_sa_ndstones. about i;.0 percent consisting of 
subrounded opaques or angular to subangular quartz 
grains in approximately equal quantitiesabout 0.1 mm 
across, in a matrix of fine-grained dolomite. 

5) dolomitic sandstone, as above, but with grains only of 
quartz. 
•nmii.ui-Mii J K i . ' 

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

Microcline. zircon and tojurmaline. are present as 
accessory minerals.-

This tends to be a little coarser than the previous 
slide; there is more matrix, and the quartz 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 finely pitted 
by solution and the pittings filled with dolomite. They 
are set. in a matrix of dolomite with grain size of about 
0.03 mm, which increases to 0.2 or 0.3 mm where cavities 
have been filled. Most of the fragments are' surrounded by 
dolomite crystals which have grown radially outwards. 
Many features in the rock indicate that a considerable 
amount of replacement of quartz by dolomite has taken 
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RH5U 

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 and microcline 
£re present. Zircon and tourmajLine are a ccessory minerals. 



PERMIAN BLUE SHALE RH163 

Identification: RH163; P156/63. 

Locality: Oodnadatta l+-mile, Algebuckina 1-mile,. Run U, 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 Observations: The sample consists of light, slightly "bluish-

grey, poorly fissile, homogeneous shale. The 
shale contains much irregularly distributed quartz sand. Joints 
and 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. 



APPENDIX 1G 

SANDSTONES 
PROM 

MT. ANNA SEQUENCE 
EQUIVALENTS 

(JURASSIC - CRETACEOUS) 



RH3? 2.2; P1338/62; T311225 
Oodnadatta L|.-mile, Algebuckina 1-mile, 
Run.6, Photo 8 86, Loc. (3). 2^ miles 
at 239° from Algebuckina R.S. 
Lat. 27°55.5'S. Long. 135%6.5'E. Prom 
Algebuckina section 1, 56'-57*5' horizon. 
July 2k, 1962 by Cf.R. Heath.' 

FIELD..OMERVATIONSj. This rock is a light grey to buff sandstone, 
very calcareous, fine grained, poorly 

sorted, rather angular. Very thinly bedded to laminated, thinly 
flaggy, .with ? rain drop impressions, animal trails and mica 
flakes on bedding planes. Prominent small scale festoon 
cross bedding'(up to 9!i wide by 2" deep). Contains very rare 
quartzite pebbles up to l;i diameter. 
PETROLOGICAL : (D.' Smale): •• 

This is a calcareousi sandstone with grain 
size varying from 0.02 mm to 1 mmf The framework 
fraction forms only 1+0-50% of the rock, and consists 
mainly of fairly angular quartz grains. Generally 
the coarser grains occur in narrow,bands about 
2 mm wide. The matrix is rather clayey calcite. 
generally optically continuous over patches about 10 mm 
across, 

..Apart from, quartz there are present 
grains of tourjna.1 ine, mus_coyite, plagioclase, 
zircon, Chert , biotite ̂ ^liloVitei and rutile 
though these together would not constitute more than 
2% of the rock. One fragment of an igneous 

rock contains euhedral crystals which indicate 
plagioclase but these are now filled by calcite. 
Examination of the heavy mineral showed the presence 
of' baritte. .garnet, monazite, magnetite and other 
ô ajiies", epidote, and z^ircpn both sharply euhedral 
and well rounded. As well 33 occurring in rather 
squat crystals, 'some'of the zircon is in unusually 
e1onga ted cry staIs. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 



CALC . MT o i\NNA 33. 
RH 5 

Identification: " RH 5; 2.U; P13UO/6?; TS 11227. 

Locality: Warrina lj.-mile, Nilpinna 1-mile, Ruh 1, 
Photo 3606. In north hank of Peake Creek, 
one mile east of the railway (Marree-.'llice 
Springs). 
Lat. 28°2.2'S, Long. 135° U9'E. 

Collected: July 21, 1962 by G.R. Heath. 

Field Observations: The rock is a greyish sandstone, very 
calcareous, micaceous, ? slightly 

carbonaceous. Sand grains dominantly fine, sub-rounded, moderated 
veLl sorted quartz. Some suggestion of Fontainebleu texture 
From lowest exposure in 1+5' 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): 

This is a calcareous sandstone similar to 
RH 3 (TS 11225) t but less well bedded and cleaved in hand specimen., 
The grain size is between 0.02 mm and 0.6 mm, usually about 
0.2 mm. The grains are subangular, and are mainly quartz: other 
minerals present in the framework fraction are zircon (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 strained; 
some appears very corroded, and must have been affected by 
the solution which deposited the calcite matrix. 

The rock contains 50-60$ clayey .calcite matrix 
though the calcite is rather less clayey than that of TS11225; 
it occurs in poikilitic patches about 1 cm across. Part of the 
matrix nay at one time have consisted of grains of calcite, but 
if so they have now become incorporated in optical continuity 
with the matrix. 



OOLITIC. MT..,AKITA 3S__. . H 

RH 11; 3.1; P13US/S2; 11233. ' 

Oodnadatta U-mile, Algebuckina 1-mile, 
Run 7» Photo 89UU. Prom small 
railway cutting near south boundary 
of Algebuckina sheet, 3i miles west of 
Mt, Kingston, 
Iiat. 27°59.5'5» Long 135°i;9,E. 

August 2, 1962 by G.R. Heath: 

The rock is a yellow brown oolitic 
calcareous sandstone, consisting of 

0.5 - 1 mm calcareous ooliths and fine to medium quartz sand 
grains and rare pebbles-in a siliceous, slightly ferruginous 
.cement matrix. The rock is highly induratedi This rock 
probably belongs to the mi'die member of the Mt *.Anna Sandstone. 
It is typical of the boldly outcropping oolite sandstones 
around the basement inliers,. 

PETROLOGICAL REPORT: (D. Smale): 
This is an oo_liti.c, calcareous sandstone. 

The grain size is about 0,3 mm ~but someT'of the grains 
• present .are about 0.5 mm across.. They are subangular 
, to • subrounded, and most are quartz, though mic.ro-
cline and plagioclase are also present;- tourmaline 
and muscovite are present in very small amounts*. ' 
The matrix consists of jqalcitê  and some goethite, both 
fine grained, but occurring in irregular patches 
about 0.5 mm across; it accounts for 3O-UQJ0 of the rock. 
The ooliths are slightly larger in size than the rest 
of the grains, and consist mainly of calcite, some-
times with'quartz nuclei, and sometimes with narrow 
isotropic bands around them. Their structure is 
concentric. They account for about 10$ of the rock. 

IPENTIPICATI^N: 

LOCALITY: ' 

COTiEOT^D: 

'FIELD. OBSERVATIONS' 



? CAITTOZOIC FKRRUG. SSL RH 12 

IDENTIFIC AT I Oil: RH 12j 3.2; P13U7/62; TS1123U. 

LOCALITY: Oodnadatta li-mile , Algebuckina 1-mile, 
Run 7> Photo 89U4. From cue.sta east 
of Marree-Oodnadatta railway, 3«3 
miles east of Mt. Kingston. 
Lat. 27°59.5'S, Long. 135°U9.3'E. 

COLLECTED: August 2, 1962 by G-.R„ Heath. 

FIELD OBSERVATIONS: The rock is a dark bro^n limonitic 
sandstone, consisting'of fine to medium 

angular to rounded quartz sand in a 'ferruginous matrix. 
Shows prominent irregular lisegang (or coll-oform) banding. 
Typical of the Pleistocene to Recent cappings (syn-or post-
gypsite) on many of the Lit. Anna Sandstone exposures in the 
area. 

PETROLOGI.A J. RIP OR T: (D, Smale) ; 

This is a sandstone, consisting largely 
of subangular quartz grains in a gff.ethl_te cement. 
The grain size is, about 0.15 mm. .Apart from quartz 
there are among the grains 
mlcroclihc i blue tourmaline 

do not constitute 
there is some 
and there are 

but thes 
In the matrix 
the goethite, 

lamociase (oligoclase) f 
orthocla.se and muscovite 
more than 1% of the rock, 
carbonate associated with 
a few goetliite boliths. 

The rock in hand specimen shows colloform banding, which 
on microscopic examination proves to be produced by 
successive gradations of course to finely divided 
goethite. 



CALCo MT o AFTNA 33. T>7" 1 "7. •t-I.t. - L ^ J 

IPENTIPIQATIPN: EK 13; 3.3; P 1 3 W ^ 2 ; TS 11235 

LOCaLITY; Oodnadatta I).-mile, Algebuckina 1-mile, 
Run 7, Photo 89U4- West of main road, 
ho5' miles south of Algebuckina R.S. 

. ' Lat: 27° 58.3'S, Long i35°48.51E. 
COLLSGTED; . August 2, 1962. by G.R. H eath. 

: The rock is a pale brown very calcareous 
" . ~ sandstone. 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", which lies on Mt., Anna Sandstone outcrop 
south-and .west of Algebuckina. 

PETROLOGICAL REPORT; (D. Smale):. 

This is a sandstone consisting of subrounded 
quartz grains an average of about 0.15 mm across in a caJLcite 
matrix. , 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 RH5. Some of the quartz grains 
have approximately subhedral outlines and could be a-ithigenic. 
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 grains, but do not together 
account for more than 2-37' of the rock. In very minor quant-
ities there are present zircon, garnet, ej3 i dot e , sphene , rutile. 
a pat ite. (rather worn), T6jar}Taline, chlorite and opaques. 



IDENTIFICATION: RH 19; 3.13; P135V62; TS 112U1 

LOCALITY: Oodnadatta i|.-mile, Algebuckina 1-mile, 
Run Photo 9092, Loc. (2). Small 
butte on eastern edge of Mt. Anna 
Sandstone cuesta, 1,2 miles west of 
Mto Dutton. 
I.at. 27uU8.5'S, Long. 135°39.9TE. 

COLLECTED; August 3, 1962 by G-oR-o Heath. 

FIELD QB'jERV.A.TIONS: The rock is light grey silcrete 
containing abundant rounded very 

poorly sorted quartz sand and pebbles. This material 
caps the higher plateaux of Mt, Anna Sandstone (lower to 
middle member) west and north of' Mt, Dutton. It is 
topographically higher (and ,?older) than the main ferrug-
inous surface in the area. 

PETROLOGICAL REPORT: (D. Smale): 

This is an orthoquartzite consisting 
of about kO% of subrounded quartz grains 0,07 mm 
to 2 or 3 nun across in a fine .quarjtz mosaic of grain 
size 0,02 - 0,03 mm. Grains of zireon, tourmaline 
rut ile. and op.aques are present to a "small extent,-
and in size are between that of the sand grains 
and the matrix. 



:MSL»J2PA- sS_._ -_ liT .,'J JCS RH27 
I dj.ntj.Xi cation: RH27; P957/S2; TS 11385. 
L penality;: Oodnadatta U-mile, Alberga 1-mile, Run h 9 Photo 63U5 » 

Prom north flanks of plateau at Mt. Alice,'1 mile 
north of the trig station. Let. 27 11'S, 
Long. 135°5.9'E (from mosaic). 

Collected: September 6, 1952, by G. R. Heath. 

Field, Observations,: The rock is a white, fairly friable sandstone, 
~ ' consisting of fine grained, fairly well sorted ' 

angular quartz. This rock type forms the lowest (stratigraphic) 
outcrops in the Mt. Alice area, and is possibly an equivalent of the 
middle beds of the Mt. Anna Sandstone. : 

Petrological Report: (D. Smale): 
• |> l|ll« M HI » Ullfcll I III «l | »ll • ml !• I « ll • III * ' 

This is an prj^io^uartzi;be, fairly well sorted, consisting 
of subangular and subrounded "quartz 'Trains 0.05 to 0.1 5 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 a fine quartz 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.tt mm across; these 
constitute less than 10 per cent of:the rock. Present in accessory 
quantities are tourmaline <, biqtjLte , muj^ovite,s rû tile_, opaques arid ' 
zircon. 



?MT. ANNA OR GYPSITE SS. RH29 
Identification: RH29; P959/62;. TS 11387 
Locality: Oodnadatta l+-mile, Alberga 1-mile, Run Photo 6j>k5.« 

Some loc. as RH28 (1 mile north of Mt. Alice trig). 
Lat. 27°11-.3,St 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 material 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. 
Petrological Report: (D. Smale): 

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

Rutile and opaques are accessory minerals. 



MT.AMTA, S_S._.MT.AI.]JJ;" ' HH 

Identifications RH30; P960/62; T3 11388. 

ItPC.al.ltg: Oodnadatta 4-mile, llberga 1-mile, Run Photo 6345 • 
0.3 miles south-south-east of Mt. Alice trig. 
Lat. 27°12..5'S, Long. 135 5.8'E (from mosaic). 

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

Field jObsjsrvation: The rock is a pale yellow sandstone consisting 
f±ne to medium grained, fairly well sorted 

quartz. • Very porous. • This material is typical of the Mt. Anna 
Sandstone equivalents outcropping around Mt. Alice. Field char-
acter is similar to RI127. > 

Petrological Report: (D. Smale): 
11 nil • II i> i> 11 • • uri 1> ÎIii m -f i f - i > ' , 

This is a fairly well-sorted sandstone consisting.of 
subgngular to- subrounded sand grains of suartjs and feldspar 0.05-
0.5 mm, but generally about 0,15 mm, across. 

Quartz forms 80-90 per cent of the grains. Albit_icn 
plagioclase. microcline and orthoclase form most of the remainder. 
Combined albite and pericline twinning is fairly common in the . 
plagioclase. 

.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, tourmo-Iine, muscovitc; and opaques are accessory 
minerals. —< . ̂  

This rock resembles RH27 and RH51, 



MT....A33TA SS „.,, - MT,. DUTTON RH51 

I dent ification RH51'; P979/62; TS 11^07' 

Locality: Oodnadatta U-mile. Algebuckina 1-mile, Run 2, 
Piloto 8825, Loc. (1)0 Small mesa 1.1 miles 
north of Mt. Dutton. Lat. 2?'kl'k'S? Long. 

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

Field Observations: The rock is a friable buff sandstone, 
consisting of well sorted, sub-angular 

to sub-rounded, fine to medium quartz. Contains a few • 
laminal rich in dark grains (?heavy minerals). From a 
small cliff north of the Proterozoic block at Mt. Dutton 
(west of the maj-sr 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 is an orthoquartzite consisting of subangular to 
subrounded grains of quartz generally between 0.05 and 0 . 3 mm 
across. There is virtually no matrix except for a little fine 
detrital quartz, which would fill less than 3 per cent of the 
voids. A small amount of recrystallisation has taken place 
along some of the boundaries of juxtaposed grains, and it is 
the recrystallised quartz that cements the rock. A few grains 
of fine-grained quartzite occur, of the same size as the ordinary 
quartz grains.- Zircon, se^ricite ,and plagioclase are present 
as accessories. — -- ~ 



FEj&UG.,. ANNA S3_. EH 167 
I f f l T M C M ® : R.H. 167; 3>h; P1217/62; TS 10691. 

LOCALITY: Oodnadatta U-mile, Algebuckina 1-mile, 
Run 2, Photo 8825? Loc. (l) 
I>at . 27° 1+7,6'S, Long 135°40.5'E. 

COII^CTED: ' August 3, 1962 "by G.R. Heath. 

F m j D OBSERVATIONS: The rock is a dark brown sandstone, 
generally homogeneous, but sometimes showing irregular ?Lisegang 
banding. Dominantly clastic quartz in a limonite matrix, 
but includes abundant, white, 0.5 mm spherical, calcareous clayey 
grains, some of which are concentrically banded. Typical of the 
ferruginous material capping the Mt. Anna Sandstone, north and 
west of Mt. Dutton. -
PETROLOGICAL REPORT: McCarthy): 

This is a poorly sorted sandstone which • 
is cemented primarily by goethite (?') "with some 
carbonate. Clastic grains are sub-angular 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 0.U5 mm. Clastic 
mica is' present in small quantities. ^ourmajLine was 
the only accessory mineral observed. 

Quartz is noteable in that.it commonly 
has cryptocrystalline^ needle-like inclusions which 
are abundant in the.quartz of the high grade metam-
orphic rocks of north-western South .Australia. 

Depositional environment of the sediment 
_is not determinable with any precision from the single 
specimen, but weathering has probably produced the 
cementing goethite in an arid or temperate climate. 
According to A,V„ Carozzi (Metamorphic Sedimentary 
Petrology, I960, p. U6) , similar sandstones had an 
original carbonate primary cement which was replaced 
by goethite during a later diaganetic period. 



APPENDIX 1D 

CRETACEOUS SEDIMENTS 

OF PROBABLE 

APTIAN AGE. 

(?ROMA FORMATION EQUIVALENTS) 



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

LOC:1,ITY: Oodnadatta 4-mile, /.lgebuckina 1-mile, 
Run 5, Photo 9043. Just south of The 
Neales, 7ir miles west of Algebuckina 
R.S. Lat. 27° 55.3'S. Long 135° 41.5'S. 

COLLBCTBD; July, 31... 1962 "by G.R. Heath 

FIELD OBSERVATJONS: The rock is a slightly "brownish 
. light grey limestone, with a massive 

very finely crystalline (lithographic) texture. Bedding (shown 
"by dendrite development) is very irregular, and the rock 
contains numerous limestone pebbles (intraformational) -
up to 1 inch diameter. This limestone crops out> 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. 
PETROLOGICAL REPORT: (D. Smale): 

This is a fine grained lijriesjtone actually 
consls ting'of subrounded fine-grained limes-tone fragments about 
5 mm or more across, cemented by a fine-grained calcareous 
matrix. 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 fragmentation and recem-• 
entation occurred during the original process of rock for-
mation, which appears to be chemical. 



?ROMA LIMESTONE RH137 
Identification: RH137; P1055/62; TS11U83. 

Locality: Oodnadatta U-mile, Toondina 1-mile, Run 3, Photo 
9112, Loc. TR5« 22.0 miles west-north-west of 
Mt. Toondina. Palaeo. loc. Toondina (9) 
Lat. 27°50.2'S, Long. 135 1.5'E (from mosaic). 

Collected: October 31, 1962, "by Q. R. Heath. 

Field Observations: The rock is a light grey, massive, compact, 
homogeneous limestone, containing some quart 

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 limestone with a constant grain size 
of a little less than 0.02 mm. There are a few quartz grains 
present, comparable in size with the calcite grains. 

Ferruginous 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 montmoriilonite and 
chlorite are accessory minerals® 



APPENDIX 1E 

CRETACEOUS 
QUARTZ - MONTMORILLONITE 

SANDSTONE 
(CLOSE TO ?ROMA - ?TAMBO 
FORMATION EQUIVALENTS 

BOUNDARY). 



?R0MA-TAMB0 SANDSTONE R H 1 3 8 

Identification: RH138; P1056/62; TS111+8U. 
Locality; Oodnadatta A|-mile, Toondina 1-mile, Run 3, Photo 

9110, Loc. TR8. 19.9 miles west-north-west of 
Mt. Toondina. Lat. 270l4.8.5'S, Long. l350U.8fE 
(from mosaic). 

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

Field Observations: The rock is a dirty yellow-brown, homogeneou 
non-calcareous, ?glauconitic 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 iron-rich montmoriilonite. Though similar to some calcareous 
sandstones, there is no carbonate present in this specimen. The 
rock is fairly well-sorted, and the grain size varies from 0*05 -
0.2 mm. The grains are subangular to subrounded. 

Iron-rich montmorillenlte predominates. Quartz and 
plagioclase (andesine) togetherform 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 irk other calcar-r 
eous sandstones, and forms about 30 per cent of the rock. 



RH 139 
?RQMA—Ti'.MBQ CALC. "GLALIC." SaJTDSTOKE ' 

Identification: RH139; P1057/62; TS111+85 
Locality: Oodnadatta l+~mile, Toondina 1-raile, Run 3, 

Photo 9108, Loc. TR9. -1 9.0 miles west-north-
west of Mt. Toondina. Lat. 27°l+8fS, 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 RH1 38.. 
Petrological Report: (D. Smcile): 

This is a calcareous 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 quantities of quartz, glauconite 

opaques (sometimes semi-translucent and brownj, 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 granular carbonate aggre-
gates with a grain size of about 0.01 mm. 



RH1U2 
"GLAUCONITE" SANDSTONE 

Identification: RH1Z;2; P1060/62; TS11U88 

Locality: Oodnadatta /4-mile, Toondina 1-mile, Run 2, 
Photo 8812, Loc. TR1I4.. 15.5 miles north-west 
of Mt. Toondina. Lat. 27 ^8.5*3, Long. 135°10.0'E. 
(from mosaic) 

Collected: November 1, 1962, by G.R. Heath 
Field Observations: The rock is a dark, rather greenish-

brown, non-calcareous, sandstone, 
consisting of fine grained, fairly well sorted, rounded 
quartz and "glauconite" sand (see below re "glauconite"). 
This sandstone (also represented by RH138, 139, 145) is a 
good marker near the Roma-Tambo boundary for the Toondina 
area. 
Petrological Report: (D. Smale): 

This is a sandstone very similar to RH138, about 30 
per cent consisting of iron-rich montmoriilonite. The 
grains are subangular to subrounded, and fairly well sorted. 
Apart1from iron-rich montmoriilonite, quartz- and plagioclase 
(andesine) are the predominant minerals of the framework. 
Goethite is the cementing material, but it does not fill 
all the voids, so that the rock is fairly porous. Carbonate 
is absent, as in RH138. 

Chlorite, muscovite and zircon are accessory minerals. 



CALC. "GLAUC." SANDSTONE 
RH 1U5 

Identification: RH 11+5, P1063/62; TS 11U91. 
Locality: Oodnadattr'4-mile, Toondina 1-mile, 

Run 2, Photo 8812, Loc. TR20, 16.2 miles 
north-west of Mt. Toondina, on Gidgea Creek. 
Lat. 27° 1+8.U1 S,. Long. 135° 9.1* E. 
(from mosaic). 

Collected: November 2, 1962, hy G.R. Heath. 

Field Observations: The rock is an olive green, rather 
indistinctly oedded sandstone, consisting of 

fairly well sorted, subangular, fine quartz and "glauconite" 
(iron-rich montmoriilonite) sand in a clayey calcareous matrix. 
This sample of the ? Roma-Tambo marker sandstone (as RH 138, 139, 
11+2) is from an area of good outcrop, which includes flaggy material 
as well as "beds showing worm "burrows. 

Petrological Report: (D. Smale): 

'i'his is a calcareous sandstone, about 
1+0 - 50 per cent of which consists of fairly well-sorted angular to 
subrounded sand grains about 0.1 mm across in a calcite matrix 
showing "brush-like" structure. 

The grains consist of approximately equal 
quantities of quartz, iron rich montmoriilonite and goethite similar 
to that, in other calcareous rocks, with minor quantities of 
plagioclase (andesine-labradorite) and chlorite. 

Zircon is an accessory mineral. 

The goethite, as well as occurring in 
rather amorphous masses ofteii slightly larger than the normal sand 
grains, occurs in small cigar-shaped pellets about 0.07 mm long 
and 0.02 mm wide. 



APPENDIX 1F 

CBETAOSOUS SEDIMENTS 
OF PROBABLE 
ALBIM AGE. 

(?TAMBO FORMATION EQUIVALENTS). 



TAMBO SANDY LIMESTONE RH 6 

aEDEHTIFIG "..Tipil: RK 6; 2.7; P1341/62 ; TS 11228 

LOCALITY: 

COLLECTED: 

Oodnadatta b-mile, Algebuckina 1-mile, 
Run 4, Photo' 9084. 3 miles north of The Neales, 
1 -Q miles west of 'at son Greek, 
Lat. 27°49.5?S, Long. 135°58.5'E. 
July 26, 1962 "by G.R. Heath. 

FIELD OBSERVATIONS: The rock is a somewhat brownish grey 
limestone, 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-east portions of Algebuckina 
1-mile sheet. 

(D., Smale): 
This is a calcareous sandstone consisting 

of grains an average of about 0.1 mm across in a-
clayey calcite matrix. Unlike that of RH3 (TS11225) 
and RH 5°Tts" 11227) the matrix in this specimen 
is amorphous and is', not in optically continuous 
patches* l̂ ft.r.tz and a yellow chlorite are the most 
prevalent minerals in the framework fraction. 
.Present' in slightly smaller quantity than either 
of them is plagioclase (andesine), and in minor 
quantities muscovite and zircon. 



T./J1B0. GARB. 3̂ -f'DY RH7 

Identification; RH7; 2.8; P13^2/62; TS 11229. 
Locality: Oodnadatta JLj.—mile,' Kurillina '1 -mile, Run 6, 

Photo 8977,, Kurillina fossil loc. no. 2. 
Prom east "bank ", of The Neales 9 miles west-
nor.th-west of Woodduck Bore. Lat. 27 58'S, 
Long. 135°5'E (from mosaic). 

Collected: July 2o, 1962, by G-. R. Heath. 

Field 0"bservatio,ns: The rock is a grey limestone containing 
fine quartz; sand, carbonaceous fragments 

and rare mica. Fairly' homogeneous appearance. Associated 
in outcrop with friable ..?glaucon.itic quartz sandstone. This 
sample appears identical with many upper Tambo and lower Winton 
limestones of the area, but may be-lower Tambo in this case, 
Petrological Report: (D. Smale): 

This is a very fine-grained .limestone (the average grain 
size being about 0.003 mm), cons is ting "of "about 98$ calcitje. 
There are occasional subangular quartz grains about 0.05 mm 
across, or smaller, and a few grains* of goet'.-iitê  and opaques 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 quartz, and about. as*"commonly. Bijotite is present to 
a very minor extent. There are a few small^cellular fragments; 
in a few the original cell material remains, but in most the. only 
indication is given by the structure of the calcite, which then 
occurs in single circular grains or in regular groups of them, each 
grain being about 0.003 mm diameter.. Some of this cellular mater-
ial appears likely to be plant material; the rest is indeterminate 



TAMBO SANDY IS. RH 21 

Identification; RH21; 4.3; P1356/62; TS 11243 

Locality; Oodnadatta 4~-mile, Algebuckina 1-mile, Run 4» 
Photo 9084. Algebuckina fossil loc. no. 2 6 . 
14.7 miles east of Mt.'Dutton.R.3. Lat. 27°49.2'S, 
Long. 135°57«7'E. 

Collected; August 7» 1962, by;G.R. Heath. 
Field Observations: The rock is a grey very sandy limestone 

• containing minor mica and carbonaceous plant fragments. 
Animal trails on some bedding planes. Outcrops show 
prominent cross bedding. This-sample is fairly typical 
of the limestones occurring' in the ?middle—upper Tambo 
S6QI1CHCC C£LS t of. the basement high (Peake-Denison Range -
Oodnadatta Anticline). 

Petrological Report: (D. Smale): 
t « h w i % i 11 «>r»ni» irtip wir m i • > • 

This is a very fine-grained limestone, consisting of about 
75% .calcite and clay matrix, and 25% fairly well-sorted sub-
angular or subrounded grains 0.03 mm to 0.07 mm across. Most 
of the grains are' qua.rt_z: 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 grains' are now opaque outlines 
partially filled with clear (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-
ties present have been filled or lined with clear calcite. 

A few remains which could have been plant material, and 
the form of the matrix and the clay it contains, may indicate 
a non-marine origin for the rOck. 



T-iiM30, L3. RH22 . 

Identification: RH22; 4 .4P1357/62; TS 11244. 

Locality: Oodnadatta 4-mile-, Algebuckina 1-mile, Rim 4, 
, Photo 9084. Same general area as RH6 & RH21 . 
- ' . Lat. 27°49'S, Long. 135°58'E. 

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

Field Observations: The rock is a grey limestone containing 
abundant fine to medium, fairly angular 

quartz sand and lesser sica" and carbonaceous fragments. Forms 
subdued, sandy outcrops which often persist laterally for some 
chains. Typical of the middle to upper Tambo limestones (rarely 
more than 3 or 4 feet thick), oast of the basement high (Peake-
•enison Range). 
Petrological Report: (D. Smale): 

This is a calcareous sandstone containing 30-40% of sand 
grains from 0,01 t« 0.1 mm across in a matrix of clayey calcite. 
Most, of the grains are quartz, but plagioclase (labradorite-
andesine), muscovite and chlorite (of 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 across. 

Photomicrograph taken. 



T^MBO .." Salt . &_ R3PP&R".. 33. RK ' 61 

.IDFI-iroiC, • Tiori: . RH 61; P987/62 ; T3 111+15. : . 

LOCALITY: Oodnadatta l+-mile, Toodla 1-mile, 
Run 1+, Photo 5959.11 miles north-

- north-east of Mt. Dutton R.S. 
in the east hank of Ockenden Creek. 

Lat. 27° 1+1.5'S, Long. 135° U6.3'S, 
(from mosaic). N • 

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

FjKjlft-.QB'r[lĵ .iTI0K3: The rock is a somewhat greenish-brown 
sandstone to coarse siltstone, consisting 

ef very fine quartz and ?glauconite. It is poorly con-
solidated and f?irly homogeneous, with regular'thin laminations. 
This material is from the Cretaceous shales (possibly middle 
Tambo) east of the Peake-Denison basement high, and has 
been, described as "salt and pepper" sandstone. 

' PETROLOGICAL REPORT: (D. Smale): 
This is poorly cemented, but fairly 

well-sorted sajnds/î one. The grains are subangular 
to subrounded and 0.01 - 0.15 mm a cross", but mostly 
between 0.03 and 0.08 mm" across. Q.u_artz, goethite 
and iron-rich mo_ntmorillonite predominate ; plagioclase 
a n d Muscovite are minor constituents; biotite, 
apatite. zircon, ismj)hribqle and opaques are accessory 
minerals. 



TAMBO SANDY LS . RH 62 

IDENTIFICATION! RH 62: P988/62; TS 111+16. 

LOCALITY: Oodnadatta l+-mile, Toodla 1-mile, 
Run !+, Photo '5959, 11 miles north-
north-east of i'*it» Dutton in 
the east bank of'Ockenden Creek, (same 
loc. as RH 61). 

,o Lat. 27" 1+1.5'S, I-
(from mosaic)• 

ohg. 135 16.3' 

COLLECTED: September 1'2, 1962 by G.R. Heath, 

FIELD OESimiTIOM' The rock is a somewhat greenish grey 
silty to sandy limestone, consisting of 

abundant' very fine quartz and ?glauconite in a fairly tight 
calcareous, 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 a few feet, within the outcrop, the limestone ranges 
from 6 inches to 2 feet in thickness. The age of the 
material is Cretaceous (?middle Tambo). 

PETROLOGICAL REPORT:' (D. Smale) : 
This is an impure limestone. About 

6 ^ - 7 0 per cent consists of subangular to subrounded grains 
0.03 - 0.15 mm across in an argillaceous calcite matrix. Much 
of the matrix is in the form of very ill-defined crystals, 
similar in size to the grains of the framework and some of • 
it has 9brush-like:! texture (see Summary), The grains 
are, mainly quartz» with a considerable amount of iron-rich 
.montmorlllonite» "minor reddish amorphous opaques and 
chlorite. Plagioclase .and muscovite are accessory minerals. 



RH 10U 

? TAMBO CiiliCxiRSOUS SILTSTONE 

Identification-: _ RH' 101+;, P1029/62 ; TS 111+57 
Locality; . Oodnadatta'U-mile, Woodmurra 1-mile, 

Run 3, Photo i 827, Loc. WR- 15. 1+.2 
miles east-north-east of Duckhole. Bore 

> (north of Woodmurra Creek); 
Lat. 27° 37.1+' 3, Long. 136°8.7°E (from 
mosaic). , 

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

Field Observations: • The rock is a yellow-brown massive fine 
sandy limestone or very calcareous fine 

sandstone or siltstone. Contains rare slightly carbonaceous beds 
and calcite veins. Weathers to cone in cone structure. Although 
non-fossiliferous, this outcrop is assumed to belong to the 
Upper Tambo (Cretaceous, Albian) equivalents. 

Petrological Report: (D. Smale)-: 

This is a calcareous siltstone with an 
average grain size' of about 0.03 mm. The grains, are angular 
to subangular and form about 1+0 per cent of - the rock; most are 
quartz. but many are plagioclase. Grains of yellow iron-rich 
montmoriilonite are present., but • are fairly rare. 

The calcite.i3 rather brown and fine-grained, 
but there are a few small, irregular veins of clear, more 
cuarsely crystalline calcite which 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 probably a cast of a plant 
fragment,. A little opaque material at one side of the circles 
also suggests this.. • 



?TAMBO LIMESTONE EH113 

Identification: HH113; P 1 0 3 6 / 6 2 ; T S H l + 6 4 . 

Locality: Oodnadatta U-mile, Ucutanna 1-mile, Run 5» Photo 04-21, 
Loc. UR2. 23.3 miles south-east of Macumba H.S. 
Lat. 27°29.7'S, Long. 135°55.VE (from mosaic). ; 

Collected: October 13, 1962, by 0. R. Heath. 

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

forms a bed, about 2 feet thick, in Cretaceous (?Tambo, Albian) shale; 
The bed shows marked pinch and swell character. Fossiliferous ! 

(Inoceramus, Maccoyella, etc.). 

Petrological Report: (D. Smale): 
This is a fine-grained lime stone 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), about 0.25 mm long and 0.05 mm thick. They form 
about -iO per cent of the rock. 

A few small calcite spherulites occur, 0.03 - 0.07 mm in 
diameter, with radial structure. 

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



?TAMBO CALCAREOUS LIMESTONE- HH131 

Identification; RH131; P1050/6-2; TS11478. 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4, Photo 

0394, Loc, ER4. 13.2 miles north of Duckhole Bore. 
Lat. 27°26o5'S, Long. 136°4.6'E (from mosaic J. 

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 
flaggy. 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 40 percent 

consisting of angular to subrounded grains 0.01 - 0.2 mm across in 
a fine-grained, rather dirty calcite matrix. The grains consist 
predominantly of quartz. with yellow iron-rich montmorillonlte and 
plagiocla.se (andesine) making up most of the remainder. Opaques. 
mv.scovite and chlorite are also present. Some plant fragments 
occur, generally rather larger than the grains, and up to about 
0.5 mm long; some of these show somewhat distorted cellular struc-r 
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 replacing former grains. 

Zircon is an accessory mineral. 
Photomicrograph taken-.. 



RH 146 
RH 147 A 

? TAMBO SHALE' 

Identification; RH 146; P1064/62; RH147A; A535/62. 

Locality; Oodnadatta 4-mile, Oodnadatta 1-mile, 
Toondina Run 1, Photo 9117, Loc. 0R4 - 27.2 
miles west-south-west of Oodnadatta. 
Lat. 27042.2' S, Long. 135° 2.5' E. 
(from mosaic). 

Collected; November 2, 1962, by G.R. Heath. 
Field Observations: TheN sample is grey, rather massive, 

slightly saline, homogeneous, typical marine 
Cretaceous (Tambo equivalent) clay shale. Non fissile, but shows 
marked conchoidal fracture. Distinct "soapy" feel. 
Petrological Report; (D. Smale): 

This is fairly pure kaolin with impurities 
causing it to be grey. 
Analysis: (H. Sears:) 

Aluminium oxide AI2O3 18.6% 
Ferric oxide Pe2°3 5.20 
Ferrous oxide FeO 0.41 
Titanium oxide Ti02 0.85 
Manganese oxide MnO 0.01 
Calcium oxide CaO 0.27 
Magnesium oxide MgOu 2.45 
Sodium oxide NaCjo 1.56 
Potassium oxide K2O 2.40 
Silica SIO2 54.0 
Carbonate C02 0.05 
Sulphate so3 0.70 
Chloride CI 0.65 
Phosphorus pentoxidep00,-

/i T 0..12 
Carbon C 0.22 
Water at 100°C H20- 6.20 
Water over 100°C H 20 + 

Total 99.99% 

Less oxygen equivalent 
to chlorine 0.14 

Total 99.9$ 

Analysis - X-Rav Fluorescence: (R.G. Stafford): 
Barium oxide BaO 0.035% 
Strontium oxide SrO 0.001% 



APPENDIX 10-

CRETACEOUS 
NON-MARINE SEDIMENTS 
(?NEOCOMIAN, 7WINT0N 

FORMATION EQUIVALENTS). 



?WINTON CAKS. SANDSTONE 
RH95 

Identification: RH95;' P1020/62;- TS 11:144-8 

Locality": Oodnadatta' U-mile. Woodmurra 1-mile Run 3, 
Photo 1833, Loc. WR1 . ...djacent to seismic 
road,. 20.6 miles east of Duckhole "bore. 
Let. 27 35.5' S, Long. 136°2l4-.6'E '(from mosaic). 

Collected: October 1)., 1 9 6 2 , hy G-.R. Heath. 

Field Observations: The rock is a somewhat greenish-grey, 
micaceous,.carbonaceous, very calcareous, 

fine grained, fairly sorted, subrounded quartz 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 Winton Formation equivalent (?Cenomanian) 

This is a cal_careous sandstone. about UO - 50 per 
cent consisting of subangular. to subrounded sand grains 
0.05-0.25 mm across; the matrix consists of fairly 
finely crystallized calcite-. with grain size varying1 ' 
between 0.01 .and 0.8 mm. 

About 50 per cent of the grains are quartz, 20 per 
cent chert, or fine quartzite, and 1 5 per cent plagioclase 
(ande s ine —labr a dor i t e). Pyroxene . chlorite . clay. 
volcanic fragments. biotite. hornblende, and opaques make 
up the remainder. 



RH 96 
VWINTON CALCAREOUS SANDSTONE 

Identification: RH96; P1021/62; TS111+49 
Local it.v: Oodnadatta 4-mile, Woodmurra l--mile, Run 1+, 

Photo I8I4.7, Loc. WR'4. 15.7 miles east-south-
east of Duckhole bore. Lat. 27 1+1 .2'S, 
Long. 136°19.7'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 equivalents (i.e. Cretaceour, ?Cenomanian). 

Petrological Report: (D. Smale): 

This is a calcareous sandstone similar to RH111 
containing much volcanic material. .."ngular to subangular 
fragments 0.03-0.12 mm across constitute about 1+0 per 
cent of the rock. Quartz, hornblende. opaques. calcic 
plagioclase, and volcanic (trachytic) fragments constitute 
about 50 per cent of the sand grains. A few fragments of 
cryptocrystalline quartz have an opaline appearance 
comparable with that of the silcrete in RH89 and RH91. A 
few of the plagioclase crystals have been severely affected 
by solution. 

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

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



?WINTON CALCAREOUS SANDSTONE 
•RH98 

Identification: RH98; P1023/62; TS111+51 
Locality: Oodnadatta l+-mile, V1/oodmurra 1-mile, Run 1+, 

Photo 181+7, Loc. WR1+. 15.6 miles east-south-
east of Duckho.le bore. Lat 27°U1«3'S., Long. . 
136°19.6'E. (from mosaic). ' 

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

Field Observations: The rock is a dirty greenish grey 
very calcareous sandstone> consisting 

of very fine quartz and lesser mica grains in a dirty calcite 
matrix. Forms fairly prominent outcrops (adjacent toRH96) 
showing finely etched irregular bedding. Probably Winton 
equivalents (Cretaceous ?Cenomanian). 

Petrological Report: (D. Smale): , 

This is a calcareous sandstone consisting of angular 
to subrounded grains 0.03-0.2 mm across in a calcite 
'matrix. 

The sand grains consist mainly of quarts. yellow 
iron-rich montmoriilonite. quartzite and plagioclase 
(andesine-labradorite), the latter.being present in 
slightly smaller quantity than the other minerals. 
There are also present a few fragments of volcanic, rock 
with trachytic texture. , 

The calcite matrix occasionally occurs with, "biush-
like11 texture, and sometimes is. of fine-granular texture 
with a grain size of^less than 0.01 mm. 



? WINTON LIMESTONE 
RH 99 

Identification: 

Locality: 

Collected: 

Field Observation: 

RH 99; P102U/62; TS 11452. 

Oodnadatta 4-mile, Woodmurra 1-mile,.. 
Run 4, Photo 1847, Loc. WR 4, 15.6 miles 
east-south-east of Duckhole "bore. 
Lat. 27° 41.3' 3, Long, 136°19.6r E 
(from mosaic). 

October 6, 1962,.by G.R. Heath. 
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. It 
is probably a Winton Formation equivalent (i e. Cret SC60US 
? Cenomanian). 

Petrological Report: (D..Smale): 
This is a limestone consisting of a 

mosaic of calcite with a grain size of about 0.05 mm. There 
are a few (less than 1 per cent) grains of quartz r̂ bout the same 
size as the calcite grains and occasional grains of yellow iron-
rich montmorillonite. 

A distinctive feature of this rock is 
the banding present in the hand specimen. The bands consist of 
an opaque brown mineral (probsbly goethite)about 0.04 mm 
wide 9 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 LIMESTONE 

Identification: RH 100; P1025/62; TS 11453 
Locality: Oodnadatta 4-mile, Woodmurra 1-mile, 

Run 4, Photo 1849, Loc. WR 6 9.7 miles 
south-east of Duckhole "bore. 
Lat. 27°41.9r S, Long. 136012.7' E 
(from mosaic). • 

Collected: October 6, 1962, by G.R0 Heath. 
Pield Observations: The rock is a grey to brown.fairly 

. massive limestone, apparently fine-
sandy in part. Very slightly carbonaceous. Outcrops tend to 
be massive rather than flaggy, but fine current bedding is 
visible on weathered surfaces. . This material is non foss-
iUiferous and is assumed to be equivalent to Winton Formation 
(Cretaceous ?Cenoman.ian). . 

Petrological Report: (D. Smale): 

This is a fine-grained silty limestone. 
The silt particles occur in inegular. patches in the rock of the 
order of 2- 3 mm across; these patches contain about 25 per cent 
of well-sorted angular to subangular silt grains 0.02 - 0.05 
mm across. The grains consist chiefly of quartz, with muscovite. 
iron-rich montmorillonlte„, plagioclase and brown opaques. A 
few small, stalk-like plant fragments are present. 

The remaining 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. 

'•'•'he silty and 'non-silty parts each form 
about half the rock. 

In spiterof the lack of any regular 
disposition of the silty parts in the thin section, the hand 
specimen appears definitely bedded, This combination is 
probably the result of current bedding and the formation of an 
"intraformational conglomerate" on a small scale. 



RH 101 ? WINTON CALCAREOUS SILTSTONE 

Identification: RH 101; P1026/62; TS 111+51+ 
.Locality: Oodnadatta i+-mil3 , Woodmurra 1-mile, 

Run /+, Photo 181+9, Loc. :7R7, 8 . 3 miles 
south-east of' Duckhole bore. 

Lat. 27°kl.k* S, Long. 136° 12.0' E 
(from mosaic). 

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

Field Observations: The rock is a light greenish 
brown,, fairly massive, very calcareous 

coarse siltstone. Grains are mainly fairly well sorted 
quartz with lesser mica. Fresh material appears quite homo-
geneous, but somewhat weathered fragments are flaggy and have 
a "salt and pepper" appearance. The absence of fossils again 
suggests a post-AlLbian age (Cretaceous ?Cenomanian) , i.e. 
Wintcn equivalents. 

This is. a calcareous coarse siltstone. The grains, 
on the average, are about 0.05 mm across, angular to sub-
angular, and constitute- about 1+0 per cent of the rock. 
About 70 per cent of these are quartz „ 10 per cent plagioclase 
(andesine-labradorite), 5 cent trachytic fragments, 
and 5 per cent iron-rich montmoriilonite. Goethite. chlorite 
hornblende and musoovite are present in minor quantities; 
rutile, zircon and opaques are accessory minerals. 

The matrix is a mosaic of calcite. 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. 



? WINTON G /• LCAREOUS SILTSTONE 
RH 102 

Identification: ' RH 102; P1027/62; TS 11455 

Locality: Oodnadatta 4-mile, Wo.odnnrra 1-mile, 
Run 4, Photo 1 81+9, Loc. WR8' 7.8' 
miles east of Duckhole bore.(south of Woodmurra 
Creek). 

Lat. 27° 39.7' 3, Long. 136°12.2' E 
• (from mosaic). ,. 

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

Field Observations: The rock is'a brown to yellow-brown, 
massive, very calcareous very fine sandstone 

or coarse siltstone. Carbonaceous material is moderately ! 

abundant in some beds. Shows fairly well defined irregular 
fine bedding. This, material forms low rounded outcrops and 
is assumed to be Cretaceous ? Cenomanian (i.e. Winton equivalents). 
Petrological Report: (D. Smale): 

This is a goethite calcareous siltstone. 
about 30 per cent consisting of angular to subangular silt 
•grains' generally 0.01 - 0.03 mm across. The concentration, 
of the silt grains varies in different bands in the rock, 
each band being of the order of 1 or 2 mm wide.- Some 
bards have only occasional silt grains in them; in others 
silt grains- form, about 30 per cent. '• 

The grains consist predominantly of quartz, 
yellow iron-rich montmorillonite. and plagioclase. Muscovite. 
biotlte. opaques and clay occur in minor quantities.. 

One fragment of.plant material is present 
in this thin section, consisting of irregular juxtaposed rows of 
cells about 0.01 mm in diameter. f„ little secondary brown -
opaque material is present. , 

The matrix consists of brown iron-stained 
oaicite with a grain size of about.0.001 mm. 

Most of the. apparent bedding in the hand 
specimen is caused by variations in the..goethite staining, .though 
in parts there also appear to he graded bedding and cross-bedding. 



RH 105 
?;. BASAL WINTON - SANDY LIMESTONE 

Identification: 

Locality: 

RH 105; P I 0 3 0 / 6 2 ; TS 11/458 
Oodnadatta 4-mile, Woodmurra 1-mile, 
Run 2, Photo 1812, Loc, WR 19. 6.6 
miles north-east of Duckhole "bore. 

Collected: 

Lat. 27° 33.5' S, Long. 136°8.2'E 
(from mosaic). , 

October 8, 196'2 by G.R... Heath. 

Field Observations: The rock is a dirty yellow-grey 
"rotten" looking very sandy limestone. 

Forms fairly bold, wideps]bread outcrops which appear rather 
llaggy. Weathera to "salt and pepper" sandstone. This 
material .is non fossiliferous ard is correlated with the 
basal Winton Formation equivalents (Cretaceous, ?Cenomanian) 
of the area. 

Petrological Report: (D. Smale): , 
This is sard^ limestone, with about 

•15 per cent of fine sand or silt grains in a calcite mosaic 
with a grain size -fairly similar to that of'the sand or silt 
grains, but with .parts showing "brush-like" extinction. 

The grains are angular to subrounded, 
and on the average are'between 0.015 and 0.5 mm across. Most 
are quartz, but iton rich montmoriilonite. plagioclase. zircon 
hornblende, muscovite, biotite and opaques are also present. 



RH 106 
? BAS ;.L WINTON SANDY LIMESTONE 

Identification: RH 106; P1031/62; TS 11459 
Locality: Oodnadatta 4-mile, Woodmurra 1-mile, Run 1, 

Photo 1787, Loc. WR 24. 8.4 miles north-north-
east of Duckhole Bore. 

Lat. 27° 31.71 S, Long. 136° 8.4' E. 
(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 and carbonaceous fine sandy limestone. Laminae are 
markedly interdigitated and show some slumping, ^his limestone 
occurs near the marine-non-marine boundary of the Artesian 
Basin Cretaceous section. Lack of fossils may indicate a lower 
? Cenomanianage (i.e. Winton Formation equivalents). 

Petroloaicnl Report: (D. Smale): 

This is 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. About 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 fine-grained than the 
lighter layers, and contain "limonite" in small grains about 
0.01 - 0.02 mm across. 



FERRUGINIZED ?WINTON LIMESTONE 
RH 107 
RH 108A 

Identification: RH107; P1032/62; TS11U60; RH108A; A527/62. 
Locality: Oodnadatta 4-mile, Woodmurra 1-mile, 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, hy G. R. Heath. 
Field Observations: The rock is massive, slightly reddish, very 

da±»k brown, fairly homogeneous 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 1 - 2 mm, but the-latter are very 
irregular in size and generally occur in lenses. 

In the coarse siltstones the grains are generally subangular 
quartz 0.01 - 0.07 mm across. . They form about 40 per cent of the 
rock. Sericite. plagioclase and chlorite' together account for about 
30 per cent of the grains. 

In the fine siltstone the grains are generally angular to sub-r 
angular quartz 0.002 - 0.C2 mm across. This part of the rock is f 
rather porous, voids being more common than grains, the latter form-' 
ing only 10 - 15 per cent.of the rock; 

In both the fine and the coarse, siltstone the matrix is 
goethite. 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 carbonate, in spite of its similarity to 
some of the calcareous rocks; goethite could have replaced carbon-; 

ate once present. •, 

Analysis: (J. Powell & R. B. Oliver): 

Aluminium oxide AlpO, 3*75% 
Iron - acid soluble Fe ^ 47.4 

- acid insoluble Fe 0.03 
- total oxide . Fe^O, 6 7 . 7 

Titanium oxide Ti02"5 0.139 
Calcium oxide CaO 0.62 
Silica Si02 11.48 
Carbon dioxide COp 0.26 
Phosphorus pentoxi.de p2^5 0.133 
Sulphate S03 0 . 0 7 2 
Water - total . H 20 7.86 

Total 92.01$ 



?WINT0N CALCAREOUS SANDSTONE RH111 
Identification: RH111; P1034/62; TS11462. 
Locality: Oodnadatta 4-mile, Woodmurra 1-mile, Run 2, Photo 1803, 

Slightly south-west of western end of Manarrinna water' 
hole. Lat. 27°33.7'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, fairly well rounded quartz. Somewhat carbonaceous. 
Forms fairly bold, fairly massive outcrops. Probable non-marine 
sediment, (Winton equivalent) of Cretaceous, ?Cenomanian age. 

Petrological Report: (D. Smale): 
This is a calcareous sandstone. About 35 per cent consists of 

angular to subrounded sand grains 0.05 - 0.35 mm across; among the 
grains ouartz 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 fragments consist largely of poorly defined plagioclase 
microlites and fairly equant opaques forming a trachycic texture; 
most of the microlites are about 0.03 mm long, but they may be up 
to 0.1 mm long. Hornblende predominates among the ferromagnesian 
grain3, and is either brown or green. 

The matrix is very fine-grained rather dirty calcite. 



RH 124 
? WINTON CLAY SHALE 

Identification: RH 124; P1043/62 
Locality: Oodnadatta 4-mile, Ucutanna 1-mile, 

Run 4, Photo 0398, Loc. UR 17- 19.1 
miles south-east of Macumba H.S. 
Lat. 27°25.2' S, Long. 135°54.6f E 
(from mosaic). 

Collected: October 16, 1962, by G.R. Heath. 
Field Observations: The rock is light grey fairly 

massive shale, with moderately 
abundant mica and plant fragments on bedding planes. Moderately 
gypseous. Weathered portions show well developed fissility. 
Petrological Report: (D. Smale) 

This is almost entirely montmorillonite. 
with a fevy small grains of quartz and opaques less than 0.01 mm 
across. It is quite distinct in colour and mode of occurrence 
from the iron-rich montmorillonite of other specimens. 



RH 125 
WINTON-T..J\fflO CALCxiREOUS SANDSTONE 

RH 125; P1044/62; TS 11472 

Oodadatta 4-mile, Ucutanna 1-mile, 
Run 5, Photo 0421, I.oc, UR 18„ 22.6 
miles south-east of Macumha H.S. 

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

October 16, 1 9 6 2 , by G.R. Heath. 
Field Observations: The rock is a dark brownish grey, very 

finely crystalline, massive sandy limestone 
or calcareous 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. 
/libian ? Cenomanian) 

Petrological Retjort: (D, Smale): 

This is a calcareous sandstone with much 
iron rich montmorillonite. Angular to subrounded grains con-
stitute about 40 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. 
Opaques . muscovite . -plagioclase. goethite . hornblende „ trachytic 
volcanic fragments, rutile and zircon make up the remainder. 

The matrix is rather dirty, fine-grained 
calcite. 

Identification: 

Locality: 

Collected: 



APPENDIX 1H 

? PLIOCENE BLANKET 
SANDSTONE; BASAL 
SILICIFIED PEBBLE 

CONGLOMERATE. 



TERTIARY PEBBLE CGLN, RH 46, 

IDENTIFICATION: • RH 46; P975/62; TS 11403. 

LOC\LITY: Oodnadatta 4-mile, Yardinna 1-mile, 
Run 2, Photo 6410. Small mesa just east 
of the railway line, 14 miles north of 
Oodnadatta (same loc. as RH 45)* 
Lat. 27° 20.4'S, Long. 135° 26.2'E 
(from mosaic). 

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

FIELD OBSERVATIONS: The rock is an off-white pebble- con-
glomerate, consisting of 0.3 inch well 

r: x of silicified s.̂ ndy 
similar, in appearance to 

rounded quartzite pebbles in a : 
angular quartz grit. This rock 
the "pest ollder dur-
age on the western pare of the sheet. It is probably of 
Pliocene §ge. 

ierust"conglomerates of upper Tertiary 

PETR0L0GIC.:JLi RJPORT: 
This is a very poorly-sorted quari 

cô ng;IpjmergJ;e consisting of rounded fragments cf sand, 
granule and pebble size 1-12 mm a cross, in a matrix 
of subangular or subrounded quartz grains 0.01-1.0 
mm across, cemented by opal containing a large amount 
of leucoxene . . 

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

zircon, rutile and sphene 
are accessory minerals. 



. RH 92 
PEBBLE CGLN. ( "AGATE- GRIT" ) 

RH 92; Pl".17/62; TS i 1UU5 

0 o dna d g t t a ii'-mile, Kurillina 1-mile, 
Run Lv, Photo 9073, Loc.'KR7. 
Southern edge of younger duricrust 
plateau. 

Lat. 27° 49.5', Long. 136° 23.3' E 
(from mosaic). . , 

Collected: October 5, 1962, by G.R. Heath. 

Field 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 im trix of angular 
poorly sorted silicified quartz sand. This material is typical 
of the basal beds of the Tertiary (? Pliocene) clastic sequence 
occurring over mucn of the eastern half of the l+-mile sheet. It 
has generally (as in this case) been silicified during 
the younger duricrust formation. 

Petrological Re-port: (P. Smale): 
This is a siliceous conglomerate 

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

Small areas of colloform banding about 
0.3 mm across occur in some places in the matrix, but these are 
due to bands of opaque grains similar in size to.the rest of the 
matrix, and probably not to leucoxene. 

• Identification: 

Zircon and rutile are accessory minerals. 



RH 94 

SILCRETE CONGLOMERATE 

Identification: RH 94; P1019/62; TS 11447 

Locality: . Oodnadatta 4-mile, Kurillina 1-mile, • 
Run 4, Photo 9073, Lcc. KR 7. South 
edge of prominent, younger duricrust 
plateau, 15..7 miles north-east of 
Wcodduck H.S. ruins (as RH 92). 
Lat. 27° 49.5' S, Long. 136° 23.3'E 
(from mosaic) 
October 5, 1962 by G.R. Heath. 
The rock is a highly indurated pebble 
conglomerate,• consisting of rounded 

silcrete pebbles•up to 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 Ter+.iary (? Pliocene) sandstone sequence. Silicification 
dates from the younger duricrust.. -

Petrological Report (D. Smale): 
This is a siliceous conglomerate 

consisting' of rounded to subrounded sand grains, granules and ' 
pebbles ranging up to 30 mm across in a matri" of slightly 
leucoxenic ogal and mic-'oorystalline quartz. 

Most of the pebbles consist of 
silcrete containing about 10 per cent of rounded to subrounded 
sand grains of quartz in a matrix of finely crystalline quartz 

leucoxenic opal; others are large rounded quartz grains.' 

The matrix consists of slightly leu-
coxenic opal and microcrystalline quartz, and contains 30-40 
per cent of well rounded grains 0.05 - 0.5 mm across, a few 
surrounded by cryptocrystalline silica and leucoxene forming 
ooliths. This oolitic material is the same as that of the matrix 
of the pebbles, and some of the ooliths could in fact be quartz 
grains from the pebbles still surrounded by the old matrix. 

Collected: 

Field Observations: 

Rutile is an accessory- mineral. 



"AGATE GRIT" PEBBLE CONGLOMERATE RH116 
Identification! RH116; P1038/6 2; TS111+66. 

Locality: Oodnadatta l+-mile, Ucutanna 1-mile, Run l+, Photo 01+00. 
Loc. UR6. 15.6 miles south-east of Macumba H.S. 
Lat. 27°21+.8'S, Long. 135°50.1+'E (from mosaic)'. 

Collected: October 13, 1962, by G. R. Heath* 
Field Observations: The rock is a light grey-, strongly indur-

ated pebble conglomerate, consisting of 
rounded to well rounded grey and white quartz and silcrete fragments 
up to 15 mm diameter in a matrix of silcrete cemented fine grained 
angular quartz 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 Rffi+2. 

The pebbles consist of almost equal quantities of:-
1.) Quartz grains 
2) Oolitic quartzite (see fig. 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 mm." 

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

5) Vein quartz forming a mosaic,' each element of the mosaic elongated 
in the same direction, and with very irregular crenulate boundary 
ies. 

The sand grains and granules are almost all quartz grains, but 
zircon, rutile (red-brown and yellow-brown and including an excellent 
basal section O . 1 6 x 0 . 1 3 mm) and opaques are also present. 



RH 119 
SANDY PEBBLY CONGLOMSR ?1TE 

RH 119, -PlOl+1/62; TS 1114.69 

Oodnadatta l+-mile, Ucutanna' 1-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.) 

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 quartz sand grains. This sample (like RH 116) 
is from the basal beds of the Tertiary (? Pliocene), blanket 
sandstone of the area east of Oodnadatta. 

Petrological Report: (D..Smale): 

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

The fragments consist of large quartz 
grains or very coarse quartz mosaics with a grain size of between 
0 . 3 - 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 and tourmaline are accessory minerals. 

Identification: 

locality: 

Collected: 

1 



TERTIARY PEBBLY SANDSTONE RH127 

Identification: RH127; P101+6/62; TS11474. 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 5» Photo 

0426, Loc, 1. 11.6 miles north of Duckhole "bore, 
Lat. 27°27,1'S, Long. 136°4.4'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 cemented by silcrete. 
This material is from the basal beds of the widespread Tertiary 
(?Pliocene) sandstone east of Oodnadatta. Silicification probably 
took place during the formation of the younger duricrust. 

Petrological Report: (D. Smale): 
This is a poorly sorted pebbly sandstone containing subangular 

to subrounded fragments varying in size from 07005 to 14 mm across, 
but less than 10 per cent are larger than sand size. They are 
cemented by microcrystalline quartz. 

The fragments a^e almost exclusively quartz, but a few con-
sist of chert, with a grain size of 0.002 - 0.015 mm and some are of 
coareer quartzite.. The larger fragments are subrounded and the 
smaller ones a^e subrounded or subangular. Many of the quartz grain 
have been affected by solution. 

Zircon and rutile are accessory minerals. 



"AGATE GRIT" PEBBLE CONGLOMERATE RH132 
Identification: RH132; P1051/62; TS 1-1479-

Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4, 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 is a quartz conglomerate consisting of subangular to 
subrounded fragments of quartz and coarse quartzite, some showing 
considerable strain, in a matrix of siliceous kaolin. The diameter 
of the fragments is generally about 4 - 5 mm but may be more than 10 
mm. The matrix has been broken and cemented with opal. The kaolin 
has in places been almost entirely removed, leaving only a few 
small, subrounded fragments in the opal. 



APPENDIX 11 

? PLIOCENE BLANKET 
SANDSTONE 

SILICIFIED AND OCCASIONALLY 
FERRUGINIZED. 



RH 42 

POST. DURICPJJST SŜ . 

in^ltlFia 2? I ON: RH 42 ; P971/62 j TS 11399. 

LOCALITY: Oodnadatta 4-mile. \lberga 1-mile, 
Run 1, Photo 6 2 6 1 . Same general area as 
PJi 38 and RH 40 (ie south of Mt.Sarah) 
Lat. 27° 1.3' S, Long. 135° 20.8'E 
(from mosaic). 

September 7, 1962 by G.R. Heath. 

The roclc is a pale grey sandstone, con-
sisting of very fine grained quartz in 

a clayey and possibly slightly siliceous matrix. This sandstone 
covers a small area well below the duricrust plateaux to the 
north and south. It may be the remnant of an alluvial (possibly 
stream channel) deposit formed during the dissection of the 
duricrust peneplain. Its age coiild be Pliocene to Recent, but 
there is some evidence that it is pre-younger duricrust (ie 
probably Pliocene). 

COLLECTED: 

FIELD OBSERVATIONS: 

P5TR0I.0GIC.jjJ.. REPORT: (D. Smale): 
This is an ̂ argillaceous ^sandstone 

50-55 per cent consisting of subangular to subrounded 
.Quartz grains 0.05 to 0.4 mm across, in a 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. 

Small rounded grains of rutile (0.05 mm 
across) , zircon, pjyroxene, ojpajquesn, chlo.rlte and 
.tourmaline are "pres'ent, but together "constitute 
less tharT 1 per cent of the rock. 

PHOTOMICROGRAPH TAKEN. 



RH 45 
LIU . TERTIARY SS, 

IDENTIFICATION: RH 45; P97U/62; TS 11462. 

LOCALITY: Oodnadatta 4-mile, Yardinna 1-roile, 
Run 2, Photo 6410, Small mesa Just 
east of the railway line 14 miles north 
of Oodnadatta. -

Lat. 27° 20.4fS, Long. 135° 26.2fE. 
(from mosaic)• 

September 8, 1962 by G.R. Heath. 

The rock is a brick red sandstone, 
consisting of fine-to medium grained, 

poorly sorted, angular quartz in a matrix of very fine grained 
bright red-brown iror. oxides. This sandstone caps a small 
mesa which is topographically higher than the nearby ? younger 
duricrust. Its age is probably Pliocene or younger. 

•PETROLOGICAL REPORT: (D. Smale): 
„. This is a porous ferruginous sandstone» 

consisting of subangular to -subrounded quartz grains ajpi 
^ average of 0.1-0.15 mm across, but varying "between 0.04 

and 1.0 mm across, cemented by homogeneous, orange-
brown g,oethrite. The grains constitute 65-75 per cent 
of the rock and the'goethite about 10 per cent. There 
is a little matrix pf fine-grained quartz, but 10-15 
per cent of the rock consists of voids comparable in 

y size with the quartz grains. 

giroon and rutile are accessory 
minerals. " 

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

COLLECTED: 

FIELD OBSERVATIONS: 



SILIC. TERTIARY 3S. RHl+7 

Identification: RHl+7; PS76/62; TS 111+OU 

Locality: Oodnadatta U-mile. Yardinna 1-mile, Run 2, 
Photo 61+10. Small mesa" just east of the 
railway line 11+ miles north of Oodnadatta 
(same loc, as RHl+5 and RHl|.6). Lat. 27 20.VS. 
Long. 135 26.2'E (from mosaic) 

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

Field Observations: The rock is a yellow brown cherty 
sandstone consisting of very poorly 

sorted, open packed, subangular quartz in a limonitic 
silicious matrix (after argillite?). This material again 
caps Cretaceous shales, but has been more affected by 
duricrust formation than RH1+5 or RH1+6. Depending on. the 
age of the duricrust concerned, the sandstone is probably 
pre-Miocene or Pliocene in age. 

Petrological Report: (D. Smale): 

This is a ferruginous, sandstone consisting of poorly 
sorted subangular to subrounded .quartz grains 0.01-0.1 mm 
across in a matrix of pale jgoethite. Many of the quartz 
grains, particularly the larger ones, show solution cavities. 
The quartz grains constitute 20-30 per cent of the rock. 

On account of its hardness the rock appears to have 
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 present in this form. 

Zircon is an accessory mineral 



RH 6k J P990/62; TS 111+18, ' 
Oodnadatta l+-mile, Toodla 1-mile, 
Run 3, Photo 597U. Loc. (l). East side 
of "Faulted Hill", near eastern headwaters 
of Watson Greek, 11+.5 miles north-
north-east of Mt. Dutton R.S, (same loc. 
as RH 63). 
Lat. 27°3.6i5,S, Long. 135° U8.2'E 
(from mosaic] 

September 13, 1962 .by G.R. Heath. 

FIELD OBSERVATIONS;. The rock is an off-white sandstone con-
sisting of fine to medium,' fairly well 

sorted, angular quartz 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 "Faulted Hill" section 
and is typical of the Tertiary (? MicuPliocene) sandstones 
which cap many of the plateaux in the south-east quadrant 
of the Oodnadatta sheet. Silicification, probably related 
to the younger duricrust, has made these sandstones very 
resistant to erosion. 

PETROLOGICAL -REPORT: (D. Smale) . 
This is a medium grained opaline 

quartz sandstone consisting of angular to subrounded 
fragments of quartz 0,03 - 0,1+5 mm across in a matrix 
of ogal containing much leucoxene and finely divided , 
goethite, Zircon is an accessory mineral. Clearropal 
Okyalite) 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. 

IDENTIFICATION 
LOCALITY: 

COLLECTED: 



LIMo TERTIARY SS. RH 82 

RH 82; P1007/62; T3 111+35. 

Oodnadatta U-mile, Toodla 1-mile, 
Run k9 Photo 5955. Prom prominent 
conical hill south of main laterite-
duricrust scarp 6.2 miles north-north 
west of Mt. Dutton R.S. 

Let. 27°UV S, Long. 135°U0.1'E 
(from mosaic). 
September 18, 1962, by G.R. Heath. 
The rock is a light brick red dirty 
sandstone, consjs ting of subrounded quartz 

and silcrete coarse sand grains in a limonitic clay matrix. This 
material is a Tertiary sandstone deposited 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 probably Plioceixe. 
Petrological Report: (D. Smale): 

This is a poorly cemented, slightly 
ferruginous quartzite; similar to RH 1+5. The grains are poorly 
sorted, subangular to subrounded, and vary in size from 0.01 -
0.8 mm across; those of less than sand size form the matrix. 
There is a small amount of goethite present which acts as a 
cement (cf RH 2 6 ) , generally in areas where the silt grains are 
scarce. Tnis 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. 

Occasional quartzite fragments are 
present, of similar size to the larger quartz grains. A few of 
the quart.z: grains contain particles of iron oxide in distinct-
ively large quantities. 

Zircon, rutlie and opaques are accessory 
minerals. 

Ident ific at1on: 

Locality: 

Collected: 
Field Observations: 



RH 84 

SILIC. _ .TERTIARY SS. " 

Identification: RH 84; P1009/62; TS 11437 
Locality: Oodnadatta 4-mile, Toodla 1-mile, 

.Run k, Photo 5955. Prom low scarp 
east of main road to Oodnadatta. 9.0 
miles north-rnorth-west of Mt. Dutton 
R o S o 

Lat. "27° 41.2'S, Long. 135° 40' E. 
(from mosaic). 

Collected: September 19, 1962 by G.R. Heath. 
Field Cbservations: The rock is a sandstone, white, somewhat 

silicified, consisting of angular, mod-
erately sorted, quartz .coarse siltstone to very fine sandstone. 
Plant -stem impressions are quite common.. This is -probably • 
a fine grained .variant of the widespread intra-duricrustal sand-
stone of the area. Silicification and bleaching possibly due 
to the younger duricrust. Age ? Pliocene. 

Petrological Report: (D. Smale-): . 
This is a poorly sorted orthoquartzite 

with grain size ranging from that of the matrix to 0.25 mm. 
The grains^are subangular to subrounded. There arc present a 
few small zircons.and opaques aoout 0.03 mm across,.and acc-
essory amounts of each of chlorite 9 rutile and hornblende 9 



RH 85 
P'.RTLY FSRRUG. SILIC. TERTIARY SS. 

RH 85; P1010/62; TS 111+38. 

Oodnadatta l+-mile, Toodla 1-mile, 
Run 1+, Photo 5955. Prom low scarp east 
of the main road to Oodnadatta, 9.0 miles 
north-north-west of Mt. Button R.S. 
Same loc. as RH 81+. 

Lat. 27° 1+1.2'S, Long. 135° J+0'E. 
(from mosaic). 

September 19, 1962 by G.R. Heath. 

The rock is a pale and dark brown 
siliceous and partly ferruginous sandstone, 

similar to RH 81+ (along strike). It is mainly very fine grained 
quartz, in a siliceous and ? limonitic matrix. The boundary 
between 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. Age ? Pliocene. 

Petrological Report: (D. Smale): 

This is partly a pale brown s ands+one 
and partly a dark brown sandstone, the only difference between the 
two types 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 a matrix of 
fine quartz grains with dark wine-Bed goethite in the 
dark part, and with only a few rather dirty patches of brownish 
goethite in the lighter part. Prom 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 leached from part of it. 
The boundary between the light and dark sandstone is very 
irregular, but occurs within a band about 10 mm thick. 

Identification: 

Collected: 

Field Observati011s: 

minerals. 
Zire on, sphere and rutile are accessory 



RH 86 
PSRRUG. TERTIARY SS. ' 

Identification: RH 86; PlOll/62; TS 11439 

Locality: Oodnadatta 4-mile, Toodla 1-mile, 
Run 4, Photo 5955. Prom the low scarp 
east of main road to Oodnadatta, 9.0 
miles north-north-west of Mt. Dutton R.S. 
Same loc. as RH 84, RH 85. 

Lat. 27° 41.2' S. Long. 135° 40'. 

Collected: September 19, 1962 "by G.R. Heath. 

Field Observations: The rock is a dark brown highly 
ferrugj.nized fine sandstone, consisting 

of quartz grains ( as RH 84 and 85) in a limonite matrix. The 
parent sandstone may have beer, calcareous. This is probably 
an alluvial (or ? eluvial ) sandstone of ?Pliocene age (intra-
duricrustal). 

Petrological Report: (D. Smale): 
This is a ferruginous...sands tone cons is ting 

of subangular to subrounded grains of quartz 0.01 - 0.25 mm across 
in a cement of almost opaque homogeneous wine-red goethite. 
The grains constitute about 50 per cent of the rock; they are not 
in contact, 

Zircon is a common accessory mineral. 



RH '93 
DURICRUSTED TERTIARY SAKDSTOHE 

RH 93; P1018/62; TS 11446 

Oodnadatta 4-mile, Kurillina 1-raile, 
Run i, Photo 9157, Loc „ KR8. Prom 
dissected younger duricrust plateau, 
16.4 miles north-north-east of Woodduck 
H.S. ruins. 

Lat. 27° 46.61 S, Long. 136° 19' S 
(from mosaic). 
October 5, 1962,- by G.R Heath. 
The rock is a very pale brown silicified 
quartz sandstone. Grains are medium 

size, subangular and very-poorly sorted. The surface of the 
sandstone is stained bright yellow .by ? limonitic silica. This 
material is Tertiary (? Pliocene) sandstone which has been silic-
ified during'the younger duricrust formation. The surface deposit 
may date from this period or may be a comparatively recent 
addition. Such superficial deposits are common on the Tertiary 
sandstones of this area. 1 

Petrological Report: (D, Smale): 

This is a quartz sandstone consisting 
of angular to subrounded grains of quartz mostly between 0.01 -
0.25 mni across. The rock is fairly porous; 5-10 per cent is 
voids. Interstitr.al leucoxene is abundant 

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

I dent ificat ion: 

Locality: 

Collected: 

Field Observations: 



SILIC. ?TERTIARY SANDSTONE RH112 
Identification- RH109; P1033/62: TS1H4.61 

Locality: Oodnadatta U-mile, Woodmurra 1-mile, Run 3, Photo 1823? 
Loc. WR30. 3»9 miles west-north-west of Duckhole 
Bore. Lat. 27°37'S, Long. 136°1.2'E (from mosaic) 

Collected: 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 
fragments. This sandstone is thought to be intra-duricrustal 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 quartz sandstone consisting of angular to subangular 
quartz grains 0*025 - 1.25 mm across. A few grains 3 - 6 mm across 
are present. 

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 quartz grains and sericite flakes.' Among those 
fragments over 3 mm across there are some consisting of sandstone 
with subangular to subrounded quartz grains about 0,25 mm across in 
a matrix of leucoxenic opal.. 

The other part of the rock is hard, and very pale yellowish-
grey; it 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 opal.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 RH112 
Identification: RH112; P1035/62; TS11463. 

Locality: Oodnadatta 4-mile, Ucutanna 1-mile, Woodmurra Run 1, 
Photo 1788, Loc, UR1. Prom south east portion of 
the peak of Mt. Arthur. Lat. 27°28.9'S, 
Long. 135°58.7'E (from mosaic). 

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

Field Observations: The rock is a brown, well indurated sand-
stone, containing an anastromoeing network 

of small (5 mm) cavities, giving it a "contorted" appearance. The 
clastic material is fairly well rounded, fine to medium quartz sand. 
Exposed surfaces 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 quartz sandstone consisting of sub-

angular to subrounded quartz grains 0.01 - 1.0 mm across, but mostly 
about 0.25 mm across, in an opaline 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 rock. The area between these "pebbles" has been 
partly filled with material containing grains similar to those in 
the "pebbles," but generally 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 opal» and contains numerous small quartz 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 RH64, though in the latter the 
cavities are a little larger and the "burrow system" more complex. 



SILICIFIED TERTIARY SANDSTONE. HH115 

Identification: RH115; P1037/62; TS11U65 
Locality: Oodnadatta U-mile, Ucutanna 1-mile, Run U, Photo 0U00, 

Loc. UR6. 15.6 miles couth-east of Mr.cumba H.S. 
Lat. 27°21+.8'S, Long. 135°50.U'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 poorl 
sorted, fine to medium, subangular to subrounded quartz sand. This 
material overlies the "agate grit" pebble conglomerate of R H 1 1 6 . 
The sandstone is probably Tertiary ?Pliocene in age. Silicificatio. 
dates from the formation of the upper duricrust (?Upper Pliocene). 

Petrological Report: (D. Smale): 
This is an orthoquartzlte consisting of angular to subrounded 

fragments of quartz 0.005 - U.- mm across; most are between 0.05 -
0.5 mm across. There is little matrix; what there is consists of 
fine quartz grains, leudoxene and opal. The rock is porous. 



SILIC. ?TERTIARY SANDSTONE RH112 
Identification: RH13U; P1053/62;. TS11/+81 

Locality; Oodnadatta 2+-mile, Edarteenya 1-mile, Run k, 
Photo 039k, Loc. ER6« 16.5 miles north of Duckhole 
Bore. Lat. 27°23.9'S, Long. 136o2.0'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 quartz sand 
grains in a silcrete cement or matrix. This is Tertiary (?Plio-: 
cene) sandstone which has been silicified during the formation ofj 
the younger (?Upper Pliocene)' limestone.. ! 

Petrological Report: (D. Smale): 
This is a poorly sorted quartz 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 
30 - 60 per cent of the rock; they have been strongly affected 
by solution. 

The matrix consists of opal, leucoxene (often coarser than 
usual) and fine quartz 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. ! 



SILICIFIED YOUNG SANDSTONE 
RH 154 

RH 154; P1070/62; TS 11498. 

Oodnadatta 4-mile, Oodnadatta 1-mile, 
Run 2, Photo 6090, Loc. OR 27. 2.7 miles 
south-south-west of Oodnadatta on west 
hank of The Neales. 

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

November 9, 1962, by G.R. Heath. 
The rock is a white fairly strongly 
silicified sandstone, consisting of 

very clean, subangular, very fine quurtz sand. This material forms 
a small cliff in the west bank of the Neales. 
Geomorphically it is closely related to the "gypGite11 level in 
this area, being well below the lnterite-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 Re-port: (D. Smale) : 

This is an orthoquartzite consisting mainly of angular 
to subrounded grains grading from silt size to 0.5 mm across, 
but about 50 per cent are between 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. 

Opaques. zircon and tourmaline are- accessory minerals. 

Identification: 

jocalil 

Collected: 
Field Observations 



APPENDIX 1J 

MT. HARVEY 

ILORETES AND SILICIFIED 

MUDSTONES. 

(9PLIOCENE) 



TERTLARY .SLLIC..». MUDjBT. . 
RH 58 

IDENTIFICATION; . RH 58; P98I4./62 5 TS 111|-12. 

LOCALITY; Oodnadatta U-mile, Algebuckina 1-mile, 
~ Run 1;, Plioto 9090. South west 

side of Kt. '-arvey structure, 0,7 miles 
south-south-east of the trig. 

Lat. 27° 1-1-909' 3, Long. 135° U5.8'E. 

COLLECTED; September 1U, 1962 by G.R. Heath. 

FIELD O B S ^ T O I O M : This is an off-white silicified 
silty claystone, showing 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 produced the bleaching 
and silicification evident in the specimen. The age of the 
sample is probably Pliocene, but may range into the Miocene, 

PETROLOGICAL REPORT: (D. 3male): 

This is a very porous rock, able to 
absorb nearly 75 per cent of its own weight of water. 
It consists almost entirely of opal, with about 3 
per cent of grains of subangular to subrounded quartz 
from 0.01 to 0,3 mm across. Leucoxene is abundant"*^' 
in a few parts of the rock, following what may have 
been very irregular fractures in the original rock. 

.ANALYSIS: (By. C.3.I.R.O. for bulk sample-DM556A7) 
Silica Si02 9UZ 
Alumina Al^O^ 1.6 
Iron oxide Fe?0_ 

Total. 97.7$ 



TERT, MT .•JiV̂ Y 
RH 59 

IDENTIFICATION: RH 59; P985/62; TS 11413. 

-LOCALITY: 

COLLECTED: 

Oodnadatta 4-mile, Algebuckina'1-mile, 
Run 4, Photo 9090. From south-west 
edge of the Mt. Harvey structure, 0.7 
miles south-south-west of the trig, 
(same loc. as RH58) 

Lat.- 27° 49.9'S, 
Long. 135° 45.8'E. 

September 14, 19&2 by G.R. Heath. 

FIELD OBSERVATIONS: The rock is an off-white . •.. ' 
siliceous clayey siltstone or fine 

sandstone consisting of^-poorly sorted, fairly angular quartz 
grains in a tight matrix. Rare ;'vughs" up to 2 mm diameter occur 
irregularly throughout the rock. This is another typical 
example of the " intra-duricrustal" sediments at Mt. Harvey., 
the colour and silicification being due to the upper duricrust. 
Age probably Mio-Pliocene. 

PETROLOGICAL REPORT: (D. Smale); 
This is an orjjhpojia^rtzite 60-70 per-

cent of the rock consisting of poo"rly sorted sub-
angular to subrounded quartz grains 0.01 - 0.15 mm 
across, in a matrix of ojoajT, with abundant leucoxene 
forming small irregular colloform structures 0.5 mm across 
in a few parts of the rock. 

Tourrna. 1 ine , .opAgues_, rutile and 
zircon are accessory minerals. 

MALYSIS: See RH58, The analysis quoted 
probably represents an average 
for RH 58, 59 and 60. 



TERT o C/LC _SILJI.T3T - j\'; T . KARV^Y RH 50 

RH 60 j P98S/62; TS 11414. 

Oodnadatta- 4-mile, Algebuckina 1-mile, 
Run 4, Photo 9090.- Prom south-west 
edge of the Mt'. Harvey structure, 0.7 
miles south-south-west of the trig 
(same loc. as RH 58 and RH59). 

Lat. 27° 49.9'S, Long. 135°45.8'E. 

September 14, 1962 by G.R. Heath. 

FIELD OBSERVaTION3: The rock is an off-white siltstone, 
containing a little sand and much 

silt in a siliceous clayey matrix. Similar to RH59, hut 
much more "vuggy;; and very slightly calcareous. This 
sample of the Mt. Harvey "intra-duricrustal1* sediment is less 
altered than RH 58 or. RH 59, but was still strongly bleached 
and silicified during the formation of the younger duricrust. 
Age probably Mio-Pliocene. 

PETROLOGICAL REPORT •• (D. Smale) : 
This is similar to RH59, but 

contains fewer quartz grains and even.more 
leucqxene in the crpaX matrix. Some clay minerals 
may also be present in the matrix. A few widely 
scattered minute fragments of zircon, .qp.anu.ejs 
and tourmaline are present. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 

ANALYSIS: See RH 58 and RH 59. 



RH 89 
YOUNGER DURICRUST SANDY SILCRETE . 

RH. 89; "P101V62; TS 11UU2. . 
Oodnadatta U-mile, Algebuckina 1-mile 
Run 1+, Photo 9090.. Prom deformed-area 
/on south-west flank of the'Mt. Harvey 
structure, 0.5 miles south-south-east 
of Mt. Harvey. 
L a t . 27° U9.8' S, Long.135° U5.8*E. 
October 20, 1962, by G.R. Heath. 
The rock is grey, somewhat sandy, 
highly indurated silcrete, from the 

thin duricrust capping on the intra-duricrustal sequence at 
Mt. Har ey.__ Age possibly Upper Pliocene. 
Petrological Report: (D. Smale) 

'This is a sandy silcrete consisting 
of about 10 - 15 per cent of allogenic, quartz grains, sub-
angular to subrounded, varying in size from 0.02 to 0.2 mm 
across, in a matrix of leuco'xenic opal. Some colloform struc-
tures a little over 1 mm across are present within the opal. 
In some parts of the rock there is a much greater concentration 
of sand grains, forming up to 50 per cent of the.rock, as though 
these parts had once been sandstone pebbles. The opaline maorix 
extenas through'both the normal rock and the apparent sandstone 
pebbles unaffectedi Occasional cavities are present with 
rounded outlines, lined with opal (? lussatite) about 0.01 
mm thick,, and"filled with chalcedont. 

Much-of the leucoxenic 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 isotropic, ^he mottled appearance -
is absent in such places. Zircon is an accessory mineral. 

Identification: 
Locality: 

Collected: 
Field Observations: 



YOUNGER DURICRUST SILCRETE 
RH 90 

Identification: 

Collected: 

Field Observations: 

RH 90; P1015/62; TS 11443. 

Oodnadatta 4-mile, Algebuckina l--mile, 
Run 4, Photo 9090. From deformed area 
on south-west flank of Mt. Harvey structures 
0.5 miles south-south-east of Mt. Harvey. 
L a t . 27° 4 9 . 8 ' S , Long. 135° 4 5 . 8 ' E . 

October 20, 1962, by G.R. Heath. 

The rock is pale grey, fairly well 
indurated silcrete. Somewhat vuggy. 

Shows fine vertical lineation. From the most prominent "younger" . 
duricrust capping on the intra-duricrustal silty sequence at 
Mt, Harvey. Age possibly Uoper.Pliocene. 
Petrological Report* (D Smale)-: 

This is a sandy siltstone consisting 
almost entirely of quartz .-. though there may be some , other form of 
silica present in the matrix. The grains are subangular to sub-
rounded, and Trary in size from less than 0.01 to 0.4 mm across: 
less than 15. per cent are over 0.06 mm across (i.e. of .sand size). 
The cement appears, to be a very fine' quartz mosaic with a grain 
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. , . 

minerals. 
Tourmaline and- zircon are accessory 



FINE SANDY SILCRETE RH 91 

Identification: RH 91; P1016/62; TS 11444. 
Locality: Oodnadatta 4-mile, algebuckina 1-mile, 

Run 4, Photo 9090. From east central 
portion of Mt. Harvey structure (near 
axis), 1.6 miles south-east of Mt. . 
Harvey, 

.Lat. 27° 50' S, Long. 135° 47\E. 
Collected: October 20, 1962 by G.R. Heath. 
Field•Observations: The rock is a grey, somewhat silicified 

silty mudstone, containing minor 
quartz sand and rare well rounded and polished silcrete pebbles 
up to 1 in diameter. Appears to be below or possibly equivalent 
to a well developed silcrete, tentatively correlated with the 
steeply dipping (older) duricrust at Mt. Harvey. I.B. Freytag 

• (pers. comm.) suggests that 1his may be equivalent to the 
younger (i.e. ? Upper Pliocene), duricrust.to north and east. 

Petrological Report: (D. Smale): 
This.is a silcrete virtually identical 

with RH 69, consisting of subangular to subrounded quartz grains 
0.08 -• 0.4 mm across n.n a mottled leucoxenic opaline matrix. 
Cccasional rounded sandstone fragments are present 0.3 - 5 
mm acrosa, containing subangular to rounded quartz grains 
in a cryptocrystalline matrix. 

The opaline, matrix of the rock 
penetrates 0.3 mm in some of' the sandstone fragments, but not 
at all in others. Occasional small areas of brownish clear 
leucoxene-free opal are present; these could be allegenic 
grains. 

Zircon is an accessory mineral. 



APPENDIX 1K 

DURICRUST 
AND 

DURICRUST PROFILE 
MATERIAL. 

?MIOCENE - PLIOCENE 



DURICRUST BIEAQHITJD .ZONE 

RI-I 43; P972/62; TS 11400. 

Oodnadatta 4-mile, Yardinna 1-mile, 
Run 2, Photo 62+11 . Small .mesa 0.7 
miles west of the railway, 14 » 5 miles 
north of Oodnadatta. 
I.at. 27° 2 0 . 1 ' S, Long. 135° 25.4'E. 
(from mosaic). 

September 8, 1962 by G.R. Heath. 

FIELD 0B3SRyA_TI0ITS; The rock is white mottled silty and 
fine sandy siliceous clay. Prom a'well 

exposed duricrust profile, about 20 feet below the massive 
silcrete capping. The whole profile is similar, except for 
slight limonite staining at the base and pale mauve and 
brown staining along joints in the upper part of the profile. 

PETROLOGICAL REPORT (D. Smale): 

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' j^oethite, and a small 
amount of cla^;. A few narrow bands of fine sand 
occur, marking bedding. 

The matrix consists of kaolin 
and very fine grains of oj.̂ artz in an opaline cement. 

IDENTIFICATION: 

LOCALITY: 

COILilpTED: 



DURICRUST UPPERMOST BLEACHED ZONE. RH 44 

RH 44; P973/62; TS 11401. 

Oodnadatta 4-mile, Yardinna 1-mile, 
Run 2, Photo 6411. Small mesa 0.7 
miles west of the railway, 14.5 miles 
north of Oodnadatta, (same loc as RH 43). 
Lat.. 27° 20.1'S, Long. 135° 25.4'E 
(from mosaic). 

September 8, 1962 by G.R. Heath. 

This is an rjff-white, uniform textured, 
finely mottled,rock consisting of al-

ternating. 0.05-0.1 inch patches of siliceous clay and fine 
angular silty quartz sand. Prom the same well exposed duricrust 
profile as RH 43. This sample comes from the uppermost 
portion of the "bleached" zone, just, below the massive 
silcrete capping. 

PETR0L0GIC/.L REPORT: 
This is a s^i.liceou^ sandstone 

similar in miner a. logical composition to RH 43. 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 opal or opaline 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 quartz: grains in a quantity approximately 
equal to that of the clay.' 

The matrix consists largely of opal, 
but does not differ greatly from the.clay in many of 
the grains.1; probably the opal, or else cryp--
tocrystalline silica, pervades most of the rock, a 
fact suggested also by the hardness of the hand 
specimen* 

IDENTIFICATION: 

LOCALITY: 

1 

CO^JECTED: 

FIELD.. O^SRVATIONS: 



DURICRUST BLEACHED ZOI?E RHi+8 

Identification: RH48; P977/72; TS 11405 

Locality: Oodnadatta 4-mile. Yardinna 1-mile, Run 2, 
Photo 6411. Prom north flank of central peak 
of the "Three Sisters". I,at. 27 20.2'S, Long. 
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 duricrust profile, (about 
25 feet below the massive silcrete cap) and is typical 
upper "bleached zone" material. The original rock was 
probably a silty shale of the Cretaceous'Tambo Formation. 

Petrological Re-port: (D. Smale) : 

This is a porcellanite similar to RH43> but not quite 
as porous. It-consists of"subangular grains of quartz. 
kaolin and sericite, 0.01 mm to 0.06 mm across in matrix 

°"Pal and" opaline kaolin with accessory illite. Some of 
the kaolin grains are of worm-like, curved, fibrous aggregates 
similar to those in RII44« 

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

Zircon and rutile are accessory minerals., 



gJR ICgUgT_ LOWER, BIEAGHSD ZONE RH49 

Identification: Rffl+9; P97&/62; TS 11406 

Locality: Oodnadatta 4-mile, Yardinna 1-mile, Run 2, 
Photo 6411. Prom north flank of the central 
peak of the "Three Sisters" (same loc. as RH48). 
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. bleached and probably kaolinitic. 

This sample comes from the lower part of a duricrust profile 
"bleached zone" about 40 feet below the silcrete cap (15 feet 
below RH48). 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 
o f quartzi and clâ r in a matrix of clay, similar to the 
porcell'anites RHl+3 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 RH48. 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.tourmaline 
are accessory minerals. * -



GYPSUM - BASE DURICRUST PROFILE RH5QA 

Identification: RH50A; A530/62 

s Oodnadatta U-mi'le, Yardinna 1-mile, Run 2, 
Photo 6411. Base of central peak of "Three 
Sisters" north-east flank (same loc. as 
RHl+8 and RH49). Lat. 27°20.2'S, Long. 135°23.2fE 
(from mosaic). 

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

Field Observations: The material is white coarsely 
crystalline gypsum (selenite). The 

crystals are columnar or fibrous and about 2 inches long. 
The sample comes from a thin horizontal layer about 3 
inches thick near the base of the duricrust "bleached zone;i 
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.A. Powell & 3. Wood): 
Calcium oxide 
Barium oxide 
Strontium oxide 
Magnesium oxide 
Iron oxide 
Alumina 
Silica 
Sulphate 
Water 
Water (combined) 

CaO 
BaO 
SrO 
MgO 

32. b% 

S03" 
H2O-
H2O+ 

0.007 0.02 
nil 
0.007 
0.003 
0.21 

46.1 
0 . 1 2 

20.75 
Total 99.62% 



S \NDY. SILCRETE 
RH 88 

RH 88; P1013/62 J TS 11441 ' 

Oodnadatta 4-mile, Toodla-1-mile , 
Run 4, Photo. 5953, Loc. li Prom 
breakaway remnants west.of Harms • 
Creek, north of railway, 11.5 miles 
north-west•of Mt. Dutton R.S. 

Lat. 27°40.5* S, Long. 155° 36.2'E 
(from mosaic) .. 

September 20, 1962, by G.R. Heath. 

Field Observations: The rock is a light yellow-brown very 
sandy silcrete. It i3 part of the 

duricrust'capping on Cretaceous shales. This material 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 one, as its relation to the laterite in this area is. 
obscure. 
Petrological Report: (D. Smale)': 

This is an orthoquartzite. consisting 
of subangular to subrounded quartz grains grading in size from 
0 1 5 mr across down to the size of the grains, of the matrix. 
Only about 25 per cent of the grains are more than 0.06 mm 
across (i.e. of sand size). Abundant leucoxene is present. 

Rutile -and ^ircon are accessory 
minerals. •**" 

Identification: 

Locality: 

Collected: 

N 



SILICo BLEACHED CRET. SANDSTONE RH129 
Identification: RH129; P1048/62; TS11476-
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4» Photo 

0394, Loc. ER3» Prom edge of laterite-duricrust 
plateau. 14«8 miles north of Duckhole Bore. Lat. 
27'25.1 S, Long. 136014.0'E (from mosaic). 

Collected: October 1 7 , 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 sandscone. This 
material is from the upper bleached zone of a duricrust profile, 
ana has formed from Cretaceous, Winton equivalent sediments (?Cen-
omanian). 

Petrological Report: (D.- Smale): 
This is a fine quartz sandstone similar to RH44, consisting 

of angular to subrounded grains chiefly of quartz and chert 0.12 -
0.3 mm across, in a matrix of very finely crystalline or crypto-
crystalline quartz probably with some clay. The sand fraction forms 
about 40 per cent of the rock, but the distinction between the matrix, 
and some of the fine chert pebbles is often difficult to make. 

The chert grains vary in grain size from almost cryptocrystal-
line to about 0.05 mm or more. Many of the finer ones could pro-
bably be called novacullte. A few clay, fragments are present. 

Tourmaline and rutile are accessory minerals. 



DURICRUST CONGLOMERATE 
RH 140 

Identification: RH140.; P1058/6?; TS11486 

Locality: Oodnadatta 4-mile, Toondina 1-mile, Run 3, 
Photo 9108, Loc. TR11. 16.6 miles west-north-
west of Mt. Toondina. Lat. 27°48.6,S, Long. 
13508.5'E. (from mosaic). 

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

Field 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 yellow 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 matrix both 
belonging to the same duricrust). 

Petrological Report: (D. Smale): 
This is a conglomerate consisting of rounded to well-

rounded pebbles in a matrix of fine-grained goethite and 
leucoxenic opal. The diameter of the pebbles is generally 
3-15 mm; but it may be as little as 0.25 mm. They consist 
of fine-grained orthoquartzite. composed of angular to 
rounded grains of quartz 0.005-0.125 mm across. Only about 
10 per cent of the orthoquartzite consists of grains more 
t&an 0.06 mm across. 

The matrix forms about 40 per cent of the rock and 
varies from place to place. In some places it consists of 
quartz 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 quartz with very fine 
grained goethite; this usually grades into the quartz-
grain matrix. 

Zircon, opaques and rutile are accessory minerals. 



NOVACULITE 
RH 150 

Identification: RH 150; P1066/62; TS 11U9U 

Locality: 

Collected: 

Oodnadatta U-mile, Oodnadatta 1-mile., 
Run 3» Photo 6073, Loc. 0R8 20.0 miles 
west-south-west of Oodnadatta. Prom 
south scarp of dissected laterite-duricrust 
profile west of The Neales. 

Lat. 27° 37.5' S, Long. 135°8.1' E 
(from mosaic). 

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 optically) of 
0.001-0.003 mm, no grains are more than 0.015 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 4-mile, Oodnadatta 1-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 mosaic). > 

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 
a sandstone of which 30 per cent consists of rounded or sub-
rounded quartz 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 quartz« though 
the finer part is goethite in the browner parts of the rock. 

Opaques and zircon are accessory. 



APPENDIX 1L 

LATERITE 

AND 

LATERITE PROFILE 

MATERIAL 

(?PLIOCERE) 



RH . 3 8 . 

T,; T^_gH ._ - ? LOWER MOTTLED... ZONE 

RH 38; P967/62; TS 11395. 

Oodnadatta U-mi.le, Alberga 1-mile, 
Run 1, Photo 6261 . 

Lat. 27° 3.2' S, Long. 135° 21.7'S 
(from mosai c). 

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

FIELD OBSERVATIONS: The rock is a brownish-red shale. It is 
limonitic and possibly somewhat 

silicified. Fairly homogeneous appearance. ' This specimen 
comes from the topographic low between the duricrust plateaux 
of the Mt. Sarah and the "Three Sisters" area. It appears 
to be a remnant of a partly stripped laterite profile (probably 
the transition beds at the base of the mottled zone), which 
has formed onocposed Tambo (Cretaceous) shales. 

PETROLOGICAL REPORT: (D. Smale): 

This is an iron-stained siliceous claystone 
consisting of cryptocrystalline silica and kaolin 
with accessory illite, very similar to the green opaque 
material in RH 32+ and to the fragments in RHi+O. 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. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 



PISOLITIC LATERITE RH 40 

IDENTIFICATI ON: RH i+0; P969/62; TS 11397. 

LOCALITY: 

COLLECTED: 

Oodnadatta 4~mile, Alberga 1-mile, 
Run 1, Photo 6261. South of the Mt. 
Sarah duricrust plateau, between the 
railway line and Mt. Sarah road. 
Lat. 27 2.2' 
mosaic). 

S, Long. 135 19.4'E.(from 

September 7, 19^2 by G.R. Heath. 

FIELD OBSERVxiTIONS: The roclc is a dark red-brown pebbly 
• laterite, consisting of dark brown, angular, 

fairly spherical limonite and limonitic pebbles in a brick red 
clayey and very fine sandy limonite matrix. This material is 
fairly typical of the clastic "valley" lpterites which formed 
in the partly dissected duricrust peneplain during the late 
Tertiary. 

PETROLOGIC..''iLi REPORT: (D. Smale): 
This is a ferruginous, conglomerate. 

.The fragments are granules and pebbles of claystone, 
often iron-stained, and are from 1 mm to 10 mm across. 
The uniformity of the material forming the fragments 
indicates 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 cementing them and filling 
the relatively large interstices remaining. 
The fragments form 20-30 per cent of the rock. 
Within the matrix are small'.quartz 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 a single limited 
locality. 

PHOTOMICROGRAPH TAKEN. 



L*T.,. CRET._J5H... ?vSAI. MOTTLED ZONE. RH 63. 

IDENTIFICATION; RH 63? P989/62; TS 111+17. 

LOCALITY: 

COLLECTED: 

Oodnadatta l+-mile, Toodla 1-mile, 
Run 3, Photo 591k• Loc. (l). From east 
.side of "Faulted Hill" , near eastern head-
waters. of .v-.tson Creek, 11+.5 miles north-
north-east of Mt, Dutton R.3. 

Lat. 27° 3o.5'3, Long. 135° 1+8.2'E. 
(from mosaic)• 

September 13, 1962 by G. R. Heath. 

FIELD OBSERVATIONS; The rock is 'a purplish silty shale, • 
consisting »f minor sand and abundant 

quartz silt in a clayey matrix. Slightly micaceous* Thinly 
and irregularly laminated due to grain size variations. This 
is a Cretaceous (? upper Tamb») shale, which was bleached and 
lightly stained during the ? Pliocene period of lateritisation. 
Its position within the laterite profile is probably the lower 
transitional portion of the mottled z»ne (from 162' level of 
"Faulted Hill" Section). 

PETROLOGICAL REPORT; (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 material occurs in relatively 
narrow hands 0.3 - 1.25 mm wide. The sequence may be 
graded, but only very vaguely. 

The bulk of the rock is of fine silt 
grain size, 0.003 - 0.03 mm. Quartzr predominates; 
sericlte and goethite are common^' clay is present, both 
finely divided and in large platy crystals. The cementing 
material is probably also clay. 



RH 65 
L/T. TERT. S3,. - FAULTED HILL 

RH 65;. P991/62; T3 11419. 

Oodnadatta 4-mile, Tooc'la 1-mile, 
Run 3, Photo 5974, Loc. (l) From 
northern flank of "Faulted Hill", 14.5 
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). 

September 13, 1962 by G.R. Heath. 

FT pi) OBSERVATIONS.:. The rock is a brick red sandstone con^sting 
* ~ of poorly sorted fairly well rounded quartz 

in a dirty clayey ferruginous matrix. It was probably deposited 
almost simultaneously with RH 64, but has been affected by 
lateritisation (? Pliocene) and not apparently by the younger 
duricrust formation. It comes from about the 185' level in 
the'Faulted Hill,;section. Age probably Mio-Pliocene. Its 
position within the laterite profile is probably middle 
ferruginous (or laterite)zone. 

PETROLOGICAL RE,PORT: . (D. Smale) : 

This is a ferruginous sandstone consisting 
of subangular grains of quartz- 0.02 - 0.75 mm across 
in a goethitic matrix. Apart from quartz there are 
also grains of tourmaline, zirc^Mi, epidote s .opaques 
and rutiJ^e, but these together form less than 1 per cent 
of the rock. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 

The matrix consists almost entirely of 
in very line grains one or two microns across. 



RH . 6 7 . 
DARK MOTTLE, - LAT. PROFILE \ . 

IDENTIFICATION: • RH 67J P993/62; TS 111+21J HWAi+; A468/62. 

LOCALITY: . Oodnadatta l+-mile, Toodla 1-mile, 
Run 2, Photo 5995, Sec, ( 2 ) . From the 
northern wall of "Watson Canyon", at the 
eastern headwaters of Y/atson Creelc, 15,8 
miles north-north-east of Mt. Dutton R.3. 
Lat. 27° 35.V 3, Long. 135° 1+8.6'S 
(from mosaic). 

COLLECTED:. ' September 13-15* 1962 by G . R . Heath 
and H. Wopfner. 

FIELD. 031ERy.\TipNS: The material is, dark brick red limonite, 
with a rather granular texture. . It was 

probably formed by ferruginiaation 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, (it post-dates the older 
duricrust and underlies the younger). 

PETROLOGICA.il REPORT: ( D . Smale): 
This is. a.ferruginous conglomerate 

comparable with RH 8l+» Most of the fragments are 
• subrounded, and consist of a mixture of c^a^; and 
. silica, probably opal, varying from about 0.5 mm' 
to 7 mm across; the larger ones have joints aoross 
them;, filled with ferruginous cement. A few fragments 
consist of (quartz, sandstones cemented by massive, dark, 
almost opaque goethite. 

QjiSS.'t-2.-grains occur both in the 
matrix and in" the "fragments, but they are a little more 
common and generally a.little larger in the matrix. 
They are subangular and vary from 0.01 - 0.5 mm across. 

ANALYSIS: (K.G. Heinrich): 
Silica siOg 51»8# 
Iron oxide. Fe^O^ 22.8 
..Vlumina Al„0, 11+.3 

2 D 
Titanium oxide TiOg 0.82 
Manganese oxide MnO 0.009 

Total 89.73/5 



LATERITE - WATSON CANYON 
RH .68. 

IDBNTIFICATION s • RK 68 S P994/62 ; T3 111+22; HV7A 3 J 
• A467/62, 

LOC.:JJITY: Oodnadatta 4-mile, Toodla 1-mi^e, 
Run 2, Photo 5995, Sec. (2). Prom 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.VS, Long. 135° 48,6'E 
(from mosaic). 

COILECTED: September 13-15, 1962 by G.R. Heath & 
H. Wopfner. • 

FIELD 0B3ERV..VTIONS.: The rock is a brick r ed granular gravel 
conglomerate, 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 901 level of Watson 
Canyon (sec, 2). It appears rather clastic, but is the upper-
most preserved unit of a well exposed laterite' profile. This 
layer overlies the prominent mottled zone typified "by RH 67 
and RH 69. The laterite probably dates from the Pliocene (post 
lower duricrust). 

PETROLOGICAL REPORT: (D. Smale): 
This is a ferruginous conglomejrate;, 

similar to RH 67. It consists of angular to subangular 
fragments 0.25 - 4.0 mm across, rnd subrounded or some-
times angular quartz grains 0.1 - 0.8 mm across in a 
ferruginous matrix. The fragments form about 3§ 
per cent of the rock and consist generally of siliceous 
kaolin, containing quartz grains of approximately the 
same general size and shape as those occurring in 
the matrix. Other fragments are present'which contain 
a qnartz grains smaller than those elsewhere, in a 
dark, almost opaque goethite matrix. Some of the 
claystone fragments have been stained by very bright 
red-brown goethite. 

The matrix consists mainly of pale orange-
brown colloidal .goethite, and contains grains an average 
of about 0,06 mm across which have been coated with 
j^ethite. . Generally these grains are quartz, but they 
may be ^oetjhite or .zircon. Occasional goethite. grains 
have a siliceous layer between them and the surrounding 
matrix and some cavities have a siliceous lining; this 
indicates that there may have been a minor period of 
silicification before the' ferruginisation which cemented 
the rock. Ferruginisation definitely was the last 
process to affect the rock, as all the voids have a 
thin clear brown colloidal goethite layer lining them, 

ANALYSIS: (K.G. Heinrich); 
Silica • 3i0,-> 70.4/i 
Iron oxide Fe90, • '4.22 
Alumina Al^O^ 13.9 
Titanium oxide 0,94 
Manganese oxide MnO _j3,j010 

Total 89.47 



LIGHT MOTTLE I AT.. PROFILE. RH 69 

IDENTIFICATION: RH '69;. P995/62; TSllij.23; HWA5 J Al+69/62. 

LOCALITY: Oodnadatta ^-mile, Toodla 1-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. Dutt»n R.S. 
(same loc. as RH67) 

, . Lat. 27° 35.U'S, Long. 135°U8. 6' E 
(from mosaic). 

COLLECTED: . , September 13-15, -1962 "by G.R. Heath 
and H. Wopfner. 

FIELD OBSERVATIONS: The rock is.a white granular claystone, 
rather kaolinitic and possibly siliceous. 

This sample comes from one of the light patches in the upper 
mottled zone of a very well exposed laterite profile, and was 
taken a few inches from RH 6 7 . (i.e. from about the 75' level 
of Watson Canyon Sec. ( 2 ) ) . The parent rock was probably a 
silty Cretaceous (?Tambo) shale. Lateritisation apparently 
took place during the Pliocene, 
PETROLOGICAL REPORT: (D. Smale): 

Much of the material ih this rock is 
siliceous claystone similar to that in the pebbles in 
such rocks as RH 38 and RHUO. In a few small patches-
kaolin occurs in curved fibrous masses as in RHl+2 and 
RH116, sometimes forming small colloform structures, 
possibly with some leucoxene. 

About 15 per cent of the rock consists of 
subangular to subrounded quartz 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 
quartz-poor parts of the rock are gradational over 
a distance of \ - 1 mm or more. These variations 
appear to be due to bedding. 

Muscovite. zircon and opaques are 
accessory minerals, and occur in very small grains about 
0.01 mm across. 

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 -material is bluish-rblack and in 
the form of a very fine powder between the other grains ' 
and cavities; . 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 phosphatic. 

ANALYSIS: (K.G. Heinrich) 
Silica Si02 66.9^0 
Iron oxide F e2°3 
Alumina . A 12°3 19.8 
Titanium oxide. TiOp 1.30 
Manganese oxide MnO 0.00U 

Total. 89. 



.? . V&JflM. .J^TMIM RH 75 

Identification: RH75; P1001/S2; TS 111+29 

Oodnadatta l+-raile, Toodla 1 -mj.le, Run 1+, 
Photo 5951o Prom southern flank of prominent 
plateau north of The Neales, ahout 2 miles 
west of the railway line (near RH71-71+)® Lat. 
27 U1.9'S, long. 135 32.7 E. (from mosaic) 

Collected: September 11+, l9'o2, by G.R. Heath. 
Field Observations: The rock is a deep- brick red pebble 

conglomerate consisting of rounded 
limonitic and ?sil:ceous sandstone pebbles up to 1 inch 
diameter in a ferruginous 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 RH71-7U, at about the level of RH73 (i.e. 30 feet below 
plateau tap) but does not appear to have been affected by 
the younger duricrust. 

Smale): . 
This is a ferruginous conglomerate, consisting of 

rounded to subrounded fragments of "granule and pebble 
size, 1-12 mm across, in a matrix of jaaJLe^.J^ethite 
containing small subangular to subrounded'"gr'aiiis of 
quartz 0.01-0.25 mm across, l'iany of these quartz 
grains have been coated with dark^goethite, in some 
instances forming small ooliths« 

The fragments are of ferruginous sandstone consist-
ing of angular or subangular quartz, grains about 0.125 mm 
across in an opaque ^qe.thite^ maFrix. 



RH .137. 
^CLASTIC LATERITE 

RH 78; P1003/62; TS lli+31. 

Oodnadatta 4-mile, Toodla 1-mile, 
Run 2, Photo 5995, Sec. ( 2 ) . Prom 
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.3. (Same loc. as R H 6 7 - 6 9 ) . 

Lat. 27° 3 5 . S , Long. 135°48.6'E 
(from mosaic). 

September 15, 19^2 by G.R. Heath. 
The rock is a yellow to red-brown gritty 
conglomerate, consisting of 2 mm to 
silcrete 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 position. Age is ? Pliocene, suggested by its relativ-
ely close morphological affinity to the Pleistocene "gypsite" 
surface. 

Pe trological. Report: (D. Smale): 

This is a ferruginous conglomerate con-
sisting of-rounded or subrounded fairly well-sorted fragments of 
dark sandy goethite and opaline sands.tone 1 - 5 mm across in a 
matrix of goethite and ,cLuartz grains. 

Most of the fragments are ferruginous and 
consist of dark goethite with a few quartz grains, or quartz 
sandstone with a dark goethite matrix. A few consist of vir-
tually pure goethitei others consist of opaline sandstone, and 
a few of porous goethitic silica and clay. 

The matrix consists of quartz 
grains, subangular to subrounded and about 0.05 - 0.4 mm a cross, 
cemented by amorphous goethite and possibly cryptocrystalline 
silica. Ferruginisation was the last process to affect the rock 

as.cavities are lined with varying amounts of light orange-brown 
colloidal goethite. 

The boundaries of the ferruginous pebbles 
can be seen more clearly between crossed nicols. At the edge 
of the pebble the goethite is translucent and amorphous, and 
the darker goethite is shown, at its. gradation into the light 
goethite, to consist of minute pellets 0.003 - O.'Ol 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 grains (see fig. 5). These are thus 
detrital pebbles, and they are not considered to be the "syn-
genetic nodules" described by Williamson (1957) and Frankel 
(1952). 

Identification 

Collected: 

Field Observations: 

rarely 20 mm off-white 



RH 81 
?, CLASTIC LATERITE • 

RH 81; P1006/62; TS llk3k 

Oodnadatta -mile , 1 Toodla 1-mile,, 
. Run 2,. Fhoto 5995. Prom upper portion 
of s.carp at the eastern headwaters of 
Watson Creek, about 1 mxle north-west of 
the south-east corner of the duricrust-
laterite pxateau. 17.U miles north-north-

east of Mt.. Dutton R.S. 
Lat. 27° 3U.5'S, Long, 135° 51'E (from 
mosaic). 

Collected: ' September 17, 1962, by G.R. Heath. 

Field Observations: The rock is' a brick red gritty conglomerate, 
similar to RH 68. It consists of ? sil-

crete and mottled zone material in a limonitic matrix. This 
material caps the laterite section below RH 80. It is the 
slightly physically disturbed ("clastic") capping of a well 
develope'd laterite profile. Age probable .Mio-Plioc.ene or 
Pliocene. • * 

Petrological Report: (p. Smale): * 

This is a ferruginous conglomerate 
consisting of subangular to subrounded fragments 0.05 - 10 mm 
across in an oolitic, pale goethite matrix. • 

^ About 75 per cent of the fragments are 
sandstone consisting of grains of quartz and claystone in an 
opaque goethite cement. The remaining fragments consist of 
claystone (some ironstained.) • containing fairly numerous subrounded 
medium-sized sand' grains of quartz. 

The matrix contains numerous quartz grains 
and small fragments.of the claystone of the pebbles, most of which 
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. 
Ferruginisatioh was thus the last process to affect the rock. 

I d'e nt i f i c a t ion: 
Locality: 



"CLASTIC" LATERITE GAPPING EH11 OA 

Identification: RH110A; A529/62. 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 5, Photo 

0426, Loc. ER2, 12.1 miles north of Duckhole Bore. 
Lat. 27°27o5,S, Long. 136°5.6'E (from mosaic). 

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

Field Observations: The rock is a pinkish red, rather clayey, 
silcrete rich grit. This is the "ferrug-

inous" horizon (Whitehouse) of a laterite profile. 
Analysis: (J. Powell): 

Acid soluble iron --^O^ 2.37$ 
Total iron 2.42 
Aluminium oxide AJ^C^ 18.6 
. Titanium oxide Ti02 O . 7 8 

Silica Si02 66 .7 

Moisture at 105°C H 20 1.10 
Moisture above 105°C H20+ ' 7.18 

Total 99.15$ 



SILCRETE-RICH "LATERITE" RH 140A 

Identification: RH117; P1039/62: TS11467 

Locality: Oodnadatta 4-mile, Ucutanna 1-mile, Run 3, Photo 0359, 
Loc. UR7• 12.9 miles south-east of Macumba H.S. 
. Lat. .27 22.7'.S, Long. 135°50'E (from mosaic). 

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

Field"Observations: The rock is a bright brick red silcrete 
grit, consisting of abundant somewhat . ' 

rounded 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 conglomerate 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 quartz 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 RH40, 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 sphene . 
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; P1OhO/62; TS11I+68 
Locality: Oodnadatta U-mile, Ucutaima 1-mile, Run 3, Photo 03^3» 

Loc. UR9. 18.7 miles south-east of Macumba H.S. 
Lat. 27°21.6'S, Long. 135°56.6'E (from mosaic). 

Collected; October 1 6 , 1962, by G. R. Heath. 
Field Observations: The rock is a brick red partly Silic-

ified ferruginized. silcrete grit, con-
sisting of fairly well rounded sildrete 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. 

Petrological Report; (D. Smale): 

This is a ferruginous conglomerate consisting of subrounded 
to rounded silcrete fragments an average of about 3 mm across, but 
up to 10 mm or more, in a matrix of more porous goethitic material. 

The silcrete fragments consist of opaline silica with 
abundant leucoxene containing about 3 - 5 per cent of sericlte 
flakes and small angular quartz grains not more than 0.02 mm across. 

The matrix consists cf material similar to that of the 
fragments, but containing about 50 per cent or more of pale orange 
brown goethite 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 quartz mosaic, or else lined with chalcedonic quartz about 
0.01 mm thick. Most of the voids, even those already lined with 
silica, are lined or filled with pale colloidal goethite. signifying 
that ferruginisation followed silicification. 

Some of the cavities within the silcrete fragments are lined 
with chalcedony and filled with a fine quartz mosaic. Crack-like 
cavities filled with fine chalcedonic quartz 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, ano 
that it was unable to affect the non-porous, already silicified parts 
of the rock. If silicification had been the final process, it would 
be almost impossible to explain 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 conclusion. 



RH 12 2 A 

PALLID ZONE CLAY 

Identification; RH 122A; A534/62 
Locality: Oodnadatta 4-mile, Ucutsnna 1-mile, 

Run 3, Photo 0363, Loc. UR 1 4 . 21.1 
miles south-east of Macumba H.S. 
Lat. 27° 23.7' S, Long. 135° 58.0' E 
(from mosaic). 

Collected: October 16, 1962 by G.Re 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, ? 
Cenomanian) shale sequence. 
Analysis: (H. Sears): 

Aluminium oxide 1 7 .5$ 
Ferric oxide P e2°3 1.10 
Ferrous oxide PeO 0.07 
Titanium oxide TiO 0.90 
Manganese oxide MnO 0.01 
Calcium oxide CaO 2.05 
Magnesium oxide MgO 1..06 
Sodium oxide Na20 2.69 
Potassium oxide k 2 o 1.08 
Silica Si02 57 ..6 
Carbonate co2 0.06 
Sulphur trioxide so3 3.20 
Chloride c i 2.70 
Phosphorus pentoxide p2°5 0.05 
c arbon • c 0.10 
Water at 100°C h 2 o - 3.80 
Water over 100° C H 2O + 6.70 

Total 100.57$ 

Less oxygen equivalent 0.60 
to chlorine 

Total 100.0$ 

Analysis - X-Ra.y Fluorescence: (R.G. Stafford): 
Barium oxide BaO 0.035$ 
Strontium oxide SrO 0.015$ 



RH lll+A 
RH 126 

KAOLINI ZED ? T./.MBO SHALE 
Identification: RH 126; PlOl+5/62; RH lll+A; 2533/62. 
Locality: Oodnadatta l+-mile, Ucutanna 1-mile, Run 5, 

Photo 01+19, Loc. I.TR 3. "Bluff Canyon" in 
east side of Toodla laterite-duricrust plateau. 
19.7 miles south-east of Macumha H.S. 
Lat. 27° 28.9' S, Long. 135°50.8' E (from mosaic) 

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

Field Observations: The material is white, slightly silty clay, 
from the upper part of a laterite 

profile pallid zone, developed in Tambo (.'lbian) marine shales. 

This is rather silty kaolinite, containing about 
15 per cent of quartz grains of silt size, and a few small opaque 
grains. 

Analysis: (H. Sears): 
Aluminium oxide A120^ 19.7/o 
Ferric oxide P e2°3 0.97 
Ferrous oxide FeO 0.01 -
Titanium oxide Ti02 0.82 
Manganese oxide MnO 0.01-
Calcium oxide CaO 0.1+6 
Magnesium oxide MgO 0.69 
Sodium oxide na20 2.70 
Potassium oxide k 2 o 0.87 
Silica s i 0 2 60.1+ 
Carbonate co2 0.05 
Sulphur trioxide so3 0.19 
Chloride CI 2.95 
Phosphorus pentoxide p2°5 

0.06 
Carbon • C 0.01-
Water at 100°C H2O- 3.00 
Water over 100°C h 2 o+ 7.90 

Total 100.76 % 

Less oxygen equivalent to O.65 
chlor ine 

hi . 

Total 100.1% 

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

Barium oxide BaO 0.055% 
Strontium oxide SrO 0.020% 



RH 155 

RH 156.5 
CRETACEOUS CLAY SHALE 

RH155; P1071/62; RH156A; A536/62 
Wintinna 4-mile, Beviss 1-mile, 
Run 4, Photo 5923, Loc. Rl. Prom river 
flat adjacent to Imhitcha clay deposit. 
See also Departmental Report 55/129, 

Go3. 2496 . 
Lat. 27° 44.7' 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 

Cretaceous marine clay shale. This material is from the lowest 
outcrop in the Imhitcha area, and appears to he relatively 
unaltered by the processes of lateritisation and duricrust 
formation which produced the high grade white kaolin lenses 
higher up. 

Petrological Report: (D. Smale): 
This consists almost entirely of clay minerals, with 

a very little fine quartz. less than 0.05 mm. across. 
Kaolin and montmoriilonite are dominant; illite is accessory. 

Analysis: (H. Sears): 

Aluminium oxide AI2O3 19.1$ 
Ferric oxide Fe203 2.65 
Ferrous oxide FeO 0.16 
Titanium oxide Ti02 0.88 
Manganese oxide MnO 0.01-
Calcium oxide CaO 0.38 
Magnesium oxide MgO 1.44 
Sodium oxide _ Na20 0.62 
Potassium oxide K20 2.00 
Silica Si02 59.9 
Carbonate co2 0.02 
Sulphate so3 0.18 
Chloride CI 0.48 
Phosphorus pentoxide P2°5 0.10 
Carbon C 0.35 
Water at 100°C H20- 4.75 
Water over 100°C H 20 + J.-15... 

Total 100.16$ 
Less oxygen equivalent to 0.11 

chlorine 
Total 100il% 

Analysis - X-Ra.y Fluorescence: (R.G. Stafford): 
Barium oxide BaO 0.035$ 
Strontium oxide SrO 0.001$ 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 
Field Observations: 



I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 

Field Observations: 

RH 157 

RH 158A 
IMBITCHA KAOLIN 

RHI57; P1072/62; RH158'.; .',537/62. 
Wintinna l+-mile, Beviss 1-mile, Run 1+, 
Photo 5923, Bulk sample loc. 1 from 
Imbitcha clay deposit. Near entrance traok 
into "canyon" from Oodnadatta. 
Lat. 27tV+.6'S, Long. 13k° 1+0.2* E 
(from mosaic). 

October.11, 1962, by G.R. Heath. 

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 developed in the lower 
and upper mottled zone of a laterite profile, from Cretaceous 
marine clay shales. 

Report: (D. Smale): 

1 per cent consisting of 
Analysis: (H. Sears): 

This is pure white kaolinite. less than 
grains not more than 0.02 mm acros 

Aluminium oxide i U2°3 3k. 6% 
Ferric oxide P e2°3 0.98 
Ferrous oxide FeO 0.01-
Titanium oxide TiOg 0.01 
Manganese oxide MnO 0.01-
Calcium oxide CaO 0 .1+2 
Magnesium oxide MgO 0.1+8 
Sodium oxide Nag0 0.52 
Potassium oxide k 2 o 1+.30 
Silica Si02 25.8 
Carbonate c o 2 0.03 
Sulphate s o 2 16.9 
Chloride CI ' 0.28 
Phosphorus pentoxide , p2°5 0.1+2. 
Carbon c 0.01-
Water at 100°C H 2 o - 1.81+ 
Water over 100°C h 2o+ 1 3 . 7 

Less oxygen equivalent 
to chlorine 
Total 
[-Rq; 

Barium oxide 
Strontium oxide 

0.06 

100.2% 

: (R.G. Stafford): 
BaO 0.21% 
SrO 0.010%> 

Note: The geology of the Imbitcha deposit is described in 
detail in reports by Parkin (Mining Review 86, pp 102-
105, 19U8) and Heath (Rept. Bk. 55/129, 1962, unpub) 
The properties of the clay are described by Gaskin and 
Samson in Geol. Surv. S. Aust. Bull. 28, pp.1+0-1+2 
(1951). 



APPENDIX 1M 

MATERIAL 
WHICH HAS BEEN BOTH 

DURICRUSTED & LATERITIZED. 



31LIC » ? LAP. RH 41 

RH 41; P970/62; T3 11398. 

Oodnadatta 4-mile, Alberga 1-mile, 
Run 2, Photo 62.7b* From northern flank 
of "Three Sisters" dissected duricrust 
plateau, between the Mt. Sarah road and 
the railway line. 
Lat.-27° 3.6'S, Long. 135° 19.8'E 
(from mosaic). 
September 7> 1962 by G.R. Heath. 

PTSLD PR3ERVAITOHS; The rock is concretionary, brick red and 
off-white silcrete, consisting of ferrug-

inous fragments 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 1-mile. These areas are possibly remnants 
of "valley" laterites of ? Pliocene age which were silicified 
during the ? Upper Pliocene•duricrust formation, 

PETROLOGICAL REPORT; (D. Smale): 
This is an oolitic, ferrugirous s.ands'tone 

consisting of goethite ooliths' and goethite-coated "grains 
mostly from 0.1-1.*5 mm but up to 7 mm across, in a 
strongly iron-stained siliceous matrix. The ooliths 
have a general maximum diameter of slightly less 
than 1 mm. 

Between 30 and 40 per cent of the grains 
are very ferruginous; the remainder consist of brownish 
sandy opaline material containing 5-1 0 per cent of' 
angular to subangular quartz 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 grain and the space between the grain and' the 
matrix are filled with cha.lcedonic quartz which 
may attain a thickness of about 0.3 mm, depending 
on the size of the grain which has shrunk. 

The matrix consists mainly of 
spongy masses of goethite with opaline fragments and 
_quartz grains in. a 'silice'ous cement.. Between the 
grains of the matrix are chalcedony- filled cavities 
varying from 0,02-0.3 mm across. 1 

One grain in this section, about 
0.5 mm across, consists of. a mass of plagioclase 
laths about 0,05 mm wide and 0.15 mm long, which are 
probably oligoclase. There does not appear to be * 
any plagioclase present anywhere else in the section. 

IDENTIFICATION: 

•LOCALITY: 

COLLECTED:. 



' t i g a r " l imcmi t RH71 

Ident if i •ca;t ion: rh71 ; p997/62; TS 111+25 
: Oodnadatta l+~mile, Toodla 1-mile, Run 1+, 

Photo 5951 . Prom southern flank of prominent 
plateau north of The Neales. 2. miles west of 
railway line. Lat. 27 U1.9 S, Long. 135 32.7'E, 
(from mosaic)« 

Collected: September 11+, •• ;?s by G.R. 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 developed 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 
ferruginized in a very complex manner (?due to duricrust-
iaterite-duricrust formation). 

Petrological Report: (D, Smale): 
This consists of amorphous semi-opaque goeth11e , with 

less than 0.5 per cent of quartz, plagioclase~and""ohlorite 
grains not generally more than 0.05 i'-m across, It is 
similar to RH 76. 



Identification: RH72; P998/62; TS 11^26 

Locality: Oodnadatta k-mile, Toodla 1-mile, Run.U, 
Photo 5951 « Prom southern flank of prominent 
plateau north of The Neales, about 2 miles 
west of railway line (near RH71). Lat. 27°U1.9,S, 
Long., 135°32.7'Eo (from mosaic). 

Collected: September 1l+, 1952, by E„R„ Eeath. 

Field Observations: The rock is a brown and yellow-brown 
conglomerate or breccia, consisting 

of angular silcrete fragments, up to 0„5 inches diameter, 
in a limonitic matrix. This material 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 RK71) 
and appears to be duricrust (?bleached zone) which has been 
mechanically disintegrated and then l,teritised. 
Petrologioal, Report: (D. Smale) :. 

This is a ferruginous conglomerate, about 60 per cent 
consisting of angular' to subangular granules and pebbles 
1-15 mm across, in a goethite matrix which contains 
about I4O per cent of subangular to subrounded oua.rtz 
grains 0.02-0.25 mm across. "" ' 

The granules and pebbles consist of yellowish-brown 
opal and clay, probably kaolin, c.nd contain a :';e-.'7 r/idely 
scattered quartz grains similar to those in the matrix. 
A' few fragments occur consisting of jquartz grains in a 
matrix of leucoxene and o£al, similar to such sandstones 
as RH29 and." RH 5 IT. -



SILJCXFIBD JATo.. DURICRUST RH73 

Identification: RII73J P999/62; TS 11427 

Oodnadatta 4-mile, Tooala 1-mile, Run 4? 
Photo 5951 . From southern flank of prominent 
plateau north of The Neales, about 2 miles west 
of railway line (near RH71 and 72). Lat. 
27u41.9'3, Long. 135 32.7'E. (from mosaic) 

Collected: September 14? 1962, by G,E. Heath. 
Field Observations: The rock is a brick red conglomerate 

~ or breccia, consisting of silcrete 
fragments up to 0.4 inches diameter in a limonite matrix 
which has been silicified to some extent. This sample 
comes from the same cliff section as RH71 and 72, but was 
part of an outcrop within 30 feet of the plateau top. The 
material appears to be fragmented cider duricrust which was 
consolidated by lateritization and subsequently silicified 
during the younger duricrust formation. 

Petrological Report: (D. Smale): 

This :ls a jferruginou^ con-;1 omenate consisting of goethite-, 
coated fragments of very fine-grained chert 0.2 to 10 ram across 
cobtaining a few quartz grains generally not more than 0.1 mm 
across, though there are some as much as 0.3 mm across, with 
solution cavities. A few of the chert fragments have irregular 
solution cavities filled with a fine quartz mosaic (grain 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 DURICRUST RH 74 

Identification: RH74; P1000/62; T3 111+28 
Oodnadatta 4-*mile, Toodla 1-mile, Run 4* 
Photo 5951 » Prom southern flank of prominent 
plateau north of The Heales, about 2 miles west 
of railway line (near RH71-73). Lat. 27 41 .9'S, 
Long. 135 32.7'Eo (from mosaic). 

Collected: September 14, 1962, by G.R. Heath. 
Field Observations.: The rock is off-white silcrete containing 

scattered 0.1 inch yellow and .brown limonite 
fragments. This sample comes from the duricrust-laterite complex 
which caps the plateau mentioned in RH 7 1 - 7 3 descriptions. 
The specimen is portion of the massive silcrete capping of the 
younger duricrust which contains reworked ?laterite and ?older 
duricrust fragments.. 

(D. 3male): 
This is a coarse j^ridstone consisting of subrounded 

rock grains 0.2-2.5 mm ~acr6*ss*,"and subrounded quartz 
grains 0.01-0.4 mm across, in an opaline matrix. 
Cavities, which were apparently common in the rock at one 
time, have been lined with either quartz or lussatite„ 
and filled with either lussatite or cjialce^ony; respectively. 

The fragments, in decreasing order of.abundance, 
ccnsist of:-
1) Opal with a network of minute cracks less than 3.J1 mm 

across which are anisotropic, and presumably filled 
with quartz. It contains many small cLuartz grains 
less than 0.03 mm across. 

2) Goethite 

3) Sandstone consisting of subangular to subrounded 
quartz grains 0.3 mm across or less in a clayey 
c-paline matrix. 

4) O.p.al with much .leucoxene, and grains of opaline 
sandstone. — 



- SILICIFIED LATE-RITE 
Identification: RH 83; PlOO'8/62;- TS 11U36 

RH 152A 

Collected: 

Field Observations: 

Oodnadatta h-mile, Toodla 1-mile, 
Run J+, Photo 5957. From top of 
a prominent "peninsula" extending 
south frcm main laterite-duricrust 
plateau, 6.7 miles ncrth of Mt. Dutton 
!R«b« 
Lat. 27°4-2.8' S, Long. 135°"U2.9E 
(from mosaic) . • 

September 18, .1962 by G-.R. Heath. 

The rock- is a red and white silcrete 
or jasper, consisting of rounded 1-5 

mm silcrete pebbles in a siliceous limonitic matrix.. It 
appears to have formed by the silicification (?younger duricrust) 
of a "clastic" (or eluvial),laterite which contained silcrete 
fragments (? older duricrust). Its age is probably Upper 
Pliocene,. 

This is a ferruginous conglomerate 
k 5 5 0 per cent consisting of rounded or subrounded fragments 
main]y between 0,5 - 5.0 mm across, but up to nearly 10'mm 
across, in a matrix of goethite and quartz. . There are a number 
of fragments, less than 0.5 mm across, which form; part of the 
matrix. 

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 quartz 
mosaic, with a minor' suggestion of crystal growth perpendicular 
to the walls. ' . 

The material in the fragments is mainly 
quartz, partly in grains about 0.02 mm across (finer than those 
in the fragments in other specimens) cemented by very fine-
grained quartz -with abundant ieucoxene". 'A few of the larger 
fragments have .cracks within them lined with hyalite, often as 
much as 0.5 mm thick, but more usiially about -0.1 mm. 

The matrix consists of subangular to 
subrounded quartz grains 0.02 - 0.2 mm across thickly coated 

goethite and set in a cement of fine-grained chalcedonic 
quartz with a grain size of 0.005 -0.01 mm.- This cement forms 
only a coating on the larger grains and leaves .cavities lined, 
with - chalcedony. Silicification was thus the last process 
to affect the rock.. 



SILCRETE CONGLOMERATE 
RH 87 

RH 87; P1012/62; TS lll|lj.0 

Oodnadatta U-mile, Toodla 1-mile, 
Run k9 Photo 5955. Plateau east of 
Harms Greek, 7.9 miles north-north 
west of Mt. Dutton R.S. Prom extensively 
disturbed area. 

Lat. 27°U2.9' 5, Lone;. 137° 38.8' E 
(from mosaic). 

September 18, 1962 by G.R. Heath. 
The rock is a purplish pebble conglomerate, 
consisting of subangular to rounded 

silcrete pebbles, up to 10 mm diameter in a ferruginous (& ? 
siliceous) matrix. It is rather reminiscent of the Mt. Alice 
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 qua^rtzite or .guartz sandstone with poorly sorted 
subangular to subrounded grains varying from silt size up to 
O.k mm across. Grains over 0.06 mm across would not account 
for more than 10 per cant of the fragments. Throughout many of 
the fragments are minute aggregates about 0.007 mm across of 
goethite grains. A few of the fragments contain abundant 
leucoxene. A few grains of - .jasper are present., 

The matrix contains grains of quartz 
0.01 - 0.6 mm across cemented by fairly dense goethite or 
possibly haematite, much being in the form of aggregates similar 
to those in the fragments but slightly larger. 

In a few places in the hand specimen the 
matrix has an irridescent sheen which suggests that part may 
consist of specularitic haematite, 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 

Field Observations: 



SILIO. FERRUG. SILCRETE RH128 

Identification: RH128; P1047/62; TS11475. 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4, Photo 

0394j Loc. ER3. Prom edge of laterite-duricrust 
plateau. 14.8 miles north of Duckhole Bore. 
Lat. 27 25.1'S, Long. 136°4.0'E (from mosaic). 

Collected: October 17, 1962, by G. R. Heath. 
Field Observations: The rock is an off-white fragmented silcrete 

containing angular sandy silcrete fragments 
and veins and clots of brick-red limonitic silcrete in a siliceous 
matrix. This material is possibly Cretaceous (?Winton) shale which 
wau silicified by the older (?Miocene) duricrust, fractured and 
partly ferruginized by lateritization (?Mio-Pliocene) and refractured 
and silicified during the formation of the younger (?Upper Miocene) 
duricrust. The plateau area in the south-west corner of Edarteenya 
is capped by a complex assemblage of residual deposits of this type 
(eg. RH129, RH130). 

Petro 1 ogical Renor t: (P. Smale): 

This is s:".lcrete, with associated ferruginous material cement-
ing fragments of silcrete as in the conglomerate RH141. 

The silcrete consists of siliceous siltstone which has been 
broken into subangular to rounded fragments 0.1 - 13 mm across and 
recemented. It contains about 2 per cent of fragments of quartz 
between 0.03 mm and 0.15 mm across in a matrix of quartz grains an 
average of 0.015 mm across cemented by leucoxenic opal. Where the 
siliceous siltstone has been broken and recemented to form the sil-
crete, the fragments are cemented with a fairly uniform coating of 
lussatite 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 coatirig 
which night 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 appear to be no fragments of broken and recemented silt-
stone iii the ferruginous material. This is fairly certainly because 
the silcrete has been broken along its previbus 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. 

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. RH130 

Identification: HH.130; P1049/62; TS11477 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4 , Photo 

0 3 9 4 , Loc. ER3. From edge of laterite-duricrust 
plateau. 14«8 miles north of Duckhole Bore. 
Lat. 27 25.1'S, Long. 136o4.0'E (from mosaic) 

Collected: October 17, 1962, by G. R. Heath. 

Field Observations: The rock is a dirty brown fairly porous. 
pisolite conglomerate, consisting of concre-

tions i mm to 10 mm diameter in a slightly ferruginous fine grained 
quartz 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): , 

This is a ferruginous 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 0.1 mm 
to nore than 2 mm. The granules and pebbles are of one of two types 
of rock; (1) Quartzite. consisting of quartz grains 0.05-0.5 mm 
across in a very fine quartz matrix, or larger quartz grains 2-3 mm 
across,- rounded or subrounded; (2) Oolitic sandstones consisting 
of goethite-lined quartz grains and goethite O.l-Go?.' rua 
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 pisoliths consists mainly of goethiter 
lined quartz grains and goethite ooliths with or without nuclei of,, 
quartz grains, generally a little larger than the ooliths and grains 
in the pisoliths cemented by very fine siliceous material coated 
-with goethite. -

The geological history of this rock mas ba 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 (l). Some of the pebbles of this early . 
"duricrustV 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 ferruginisatioi; 
affected a rock already cemented by silicification, and could have 
occurred as part of the later period .of ferruginisation referred to 
below. 

After silicification the rock was .broken yp^into fragments 
of granule and pebble size and mixed with the guartzi-te fragments, 
(3) and was then affected by further silicification .^jNvhich 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 silicific-
ation and ferruginisation could have occurred, but if so they could 
not be cfetected without much more thorough investigation. 



SILCRETE CONGLOMERATE 
RH1U1 

Identification: RH1U1 ; P1059/62; TSI1I4.S7 

Locality: Oodnadatta h-mile, Toondina I-mile, Run 3, 
Photo 9108, Loc. TR11. 16.6 miles west-north-, 
west of Mt. Toondina (same area as RHlUO). 
Lat. 27 U8.6'S, Long. 135 8.5fE.(from mosaic). 

Collected: October 31, 1 9 6 2 , by G.R. Heath 

Field Observations: The rock is a light brick red, silcrete 
conglomerate, consisting of angular 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 
(laterite) and silicification (younger duricrust). 
Petrological Report: (D. Smale): 

This is a siliceous 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 quartz and opal. 

The fragments consist mainly of opaline material' and 
about 10 per cent of angular to subangular quartz grains 
0.05 mm across. Small cavities (about 0.1 mm across) have 
been lined with clear opal about 0.01 mm thick, and filled 
with chalcedony. 

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 interstitial cavities 
chalcedony has been deposited, as part of the last process 
to affect the rock. 

This is similar to the ferruginous part inRH128./ 



RH 11+9 
?LATERITE CONGLOMERATE 

Identification: RH 11+9; P1065/62; TS 111+93 

Locality: Oodnadatta l+-mile, Oodnadatta 1-mile, 
Run 3, Photo 6073, Loc. OR 8. Prom 
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 (? 
Tambo) marine limestone which has been ferruginized, silicified 
(? 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 siae with a diameter usually of about 2 - 5 mm, but 
of up to 13 mm, in an opaline matrix. 

The fragments consist of light brown semi-
opaque goethite (c.f. RH 1+7) with about 5-10 per cent of 
angular to subangular quartz grains 0.07 - 0.015 mm across. 

A rather unusual feature of this rock 
is that the frajnework 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 ogal, 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. 



RIi 159 

? SILIC. MOTTLED ZONE 
RH 159; P1073/62; TS 11501. 
Wintinna b-mile, Arckaringa 1-mile, 
Beviss Run 4, Photo 5923, Loc. R2, 
Prom edge of laterite-duricrust capped 
scarp along north-east hank of Arckaringa 
Greek, hearing 80 from Imhitcha Bore. 

Lat. 27°U5.5'S, Long. 13U°U0.2'E 
(from mosaic). 

October 11, 1962, by G.R. Heath. 

The rock is 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, and resilicified by the younger duricrust. 

Petrological Report (D. Smale): 

This is a ferruginous conglomerate consisting of 
unsorted angular to subrounded silcrete fragments varying in 
size from 0.03 mm across to more than 8 mm, in a matrix of 
goethite and quartz. Most fragments are between 1 and 5 mm 
across. 

The rock gives the impression that the ferruginous 
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 consists 
of angular to subrounded quartz grains 0.01-0.5 mm across 
in a matrix of cryptocrystalline 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 light due to the 
presence of even more leucoxene. 

About 40 per cent of the matrix consists of aggregates 
of powdery goethite 0.015-0.25 mm across, cemented by very 
fine chalcedonic quartz with a grain size of 0.001-0 O. mm. 
A fine line surrounds each goethite aggregate about 0.02 mm 
away from it, but between crossed nicols it can be seen 
that the quartz grains bear no relation to the line. 

Probably it was once the boundary between a coating of opal 
and cavity-filling chalcedony, which have since both been 
converted to quartz. 

I d e n t i f i c a t i o n: 

Loca l i ty 

Collected: 

Field Observations: 



? SILIC. MOTTLED ZONE 
R H 160 

RH 160; P107U/62; TS 11502. 

Wintinna U-mile, /rckaringa 1-mile 
Beviss Run 1+, Photo 5923, Loc. R2. 
Prom edge of laterite-duricrust capped 
scarp along the north-east hank of 
Arckaringa Greek, hearing 80° from 
Imbitcha hore. Same outcrop as RH 159. 

Lat. 27°U5.5' 3, Long. 13U°^0.2f E 
(from mosaic). 

October 11, 1962, by G.R. Heath. 

Field Observations: The rock is white and reddish-brown 
limonitic silcrete. The white portion 

appears to be fine silcrete fragments in a silcrete matrix., 
while brown portion appears to have a limonite matrix (? sil-
iceous) . This material appears to be formed by the silicif-
ication (during the younger duricrust formation) of a laterite 
mottled zone in situ. The laterite may have included older 
duricrust fragments. 

Petrological Report: (D. Smale): 

The white part of this rock is silcrete. 10 per cent 
of which consists of grains of subangular to subrounded quartz 
0.01-0.6 mm across. Subrounded fragments of what appears to be 
a previous silcrete are on the average about 0.1+ mm across but 
vary considerably in size. They differ little from the newer 
silcrete, except that some have a slightly coarser matrix, and 
others have more fine-grained goethite. 

The matrix of the white part of the rock consists almost 
entirely of exceedingly fine-grained quartz and abundant 
leucoxene. Rutile is an accessory mineral, and occurs in grains 
comparable in size with the quartz grains. 

The brown part of the rock is virtually the same as the 
white part, except for the presence of a considerable quantity 
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. 

At the boundary between the white and the brown rock 
the goethite in the brown rock becomes more and 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 boar little resemblance. 
It is difficult to tell if goethite has been leached from 
that part of the rock which is now white, but it seems 
unlikely. 

Identification: 

;OcaI 

Collected: 



APPENDIX 1N 

CHEMICAL LIMESTONES 
AND THEIR ALTERATION 

PRODUCTS. 
UPPER TERIARY TO 

PLEISTOCENE. 



OLD MOUND SPRING L8. RH 8 

RH8j 2.10; P13U3/62; TS 11230. 

Warrina U'-mile, Neales 1-mile, 
Run 1+, Photo 1639. From small "terrace" 
at hase of Primrose Hill, south-west of the 
summit, Neales fossil loc. no. 5. 
Lat. 28° 10.7'S, Long. 136° 23.3'E 
(from mosaic). 

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 containing secondary calcite) 
The rock shows no obvious bedding or layering. Small (0.1 inch) 
gastropods are fairly abundant. This limestone appears to be an 
old 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, ilngular quartz grains, 0.03-0.15 mm across, make up 
about 2^ of the rock. There are present-a few grains of yellow 
chlorite similar in size to the quartz 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. 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 



RH 17 

RH 17; 3.12a; P1352/62; TS 11239. 

Oodnadatta l).-mile, Algebuckina 1-mile, 
Run i|, Photo 9092, Prom small butte 
in Mt> Anna Sandstone syncline 3.7 
miles south-south-west of Mt. Dutton. 

Lat. 27°51.5'S, Long. 135°39.4'E. 

August 3, 1962 by GiR. Heath. 

FIELD OBSERVATIONS: The rock is a very light- brown limestone 
containing abundant poorly sorted, fairly 

well rounded quartz sand and pebbles.. Drusv, showing crude 
layering (due to variations in sand content). Generally tight. 
Typical of the arenaceous limestone forming the extensive 
plateau south of Mt. Dutton. , Probably Plio-Pleostocene in age. 

PETROLOGICAL REPORT: (D. Smale): 
This is an arenaceous limestone con-

sisting of about 7% of quartz grains of variable size 
(0.01 mm - 1;0 mm) in a calcite matrixi Lenticular 
cavities are present, approximately aligned, in which 
crystals of clear calcite have grown forming a lining 
between 0.5 and 1.0 mm thick, Apart from quartz grains 
there are a few grains of zJ.rc.on and plagioclase.. 
Most of the matrix is very fine'-grained and clayey, 
but subsequent recrystallization has given rise to 
patches of crystals of clearer calcite. 

I PMT IF IC /T I ,0N: 

LOCALITY: 

COLLECTED: 

A small pebble occurs in the specimen*-
it is a sandstone, consisting of angular' quartz- grains 
in a goethite matrix, and is about 5 mm across. 



I v l T H J T T O N PEBBLY. I<S. 
~ — RH 18 

RH 18; 3H2b; P1353/62;.TS 112UO. 

Oodnadatta l^-mile, Algebuckina 1-mile, 
Bunk, Photo 9092.. Small hutte in Mt. 
Anna Sandstone syncline 3.7 miles south-
south-west of Mt. Dutton. •• 

Lat. 27°51.3'S, Long. 135°39.UfE. 

August 3, 1962 by G . R . Heath. 

FIELD OBSERVATIONS; The rock is a light brown limestone 
"' containing abundant 0.1-0.5 inch 
pebbles of Mt. Anna Sandstone and Willouran slates etc. 
Pebbles generally rounded, and enclosed in a calcite envelope. 
No obvious layering. From limestone plateau south of Mt. Dutton. 
Similar to RH 17, hut containing much coarser clastics. 
Probably Plio-Pleistocene. 

PETROLOGICAL REPORT:' (D. SinaTd): 
This is an arenaceous limestone 

similar to R17, but containing many granules "and 
pebble's i About Q0% of the rock is calcite: the 
remainder consists of quartz and goethitilc sandstone. 
The quartz occurs in subangular sand grains and 
granules, which vary in size from 0.05 mm to 3 mm. 
The goethitic sandstone is generally in fragments 
rather larger than the quartz• Many fragments of 
limestone are present, of sahdj granule, and pebble 
size. The calcite which forms most of•the rock^ 
but particularly the matrix>.is clayey and extremely 
fine grained, accept where it has recrystallized 
in and around cavities. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED: 



PLEIST. LS. - MT.ALICE RH28 

Identification: RH28; P958/62; TS 11386. 
Locality:, Oodnadatta 4-mile, Alberga 1-mile, Run 4, Photo 6345° 

Prom northern edge of plateau at Mt.Alice. 1 mile 
north of trig (near RH27). Lat. 27°11.3 fS, 
Long. 135°5.8'E (from mosaic). 

Collected: September 6, 1962, by G. R. Heath. 
Field Observations: The rock is an off-white to very light 

fawn limestone. It is slightly sandy 
in part, massive, mainly lithographic, with very low porosity. 
This is typical of the limestone capping the plateau west and 
north 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. 
Anna 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 considerably clearer than in other parts of thesrock. 

Subrounded quartz grains about 0.1 mm across are present, 
but these constitute less than 1 per cent of the rock. 
Microcline 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 boundaries between fragments and 
cement are indistinct. 



PLSISTo , IS. RH33 

Identification:. RH33; P962/63; TS 11390. 

Locality;.' Oodnadatta 4-mile, Alberga 1-mile, Run 4, Photo 6345. 
About 2 miles south-south-west of trig at Mt. Alice. 
Lat. 27 14.5'S, Long. 135 5'E (from mosaic). 

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

Field Ob serva11ons: The rock is a pale cream limestone, showing 
' "" • - -a few reddish patches. It is ̂ generally very 

clean and homogeneous although somewhat vuggy in part'. Outcrops 
show classic barren weathering surfaces. Typical of the lagoonal 
limestone outcrops south of Mt. Alice.' Appears to be post 
"gypsite" and is certainly pre-dune sands. Probably Pleistocene 
in age. • 
Petrological Report: (D. Smale): 

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-like fragments are present, usually 1 or 2 
mm in diameter, but often less. The recrystallised patches tend 
to have slightly larger crystals than those of RH28, the grain size 
here being a "bout 0.15 mm. 



C&DTOZOIC Cli^KY I,S. EH35 

M ^ t i f j ^ t j U m : . RH35; P96I+/62; TS 11392. 

Locality: Oodnadatta U-mile, Alberga 1-mile, Run I+, Photo 63U3. 
Prom lower part of -prominent scarp k miles east of 
Mt. Alice. Lat. 27' 12.11 S, Long. 135 10'E (from mosaic) 

Collected: September 7, 1962 by G.R. Heatli. 

Field Observations: The roclc is a very pale yellow-green marl or 
A calcisiltite. It forms a homogeneous bed 

about 11 feet thick over concretionary limonite at the base of 
the carbonate 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 i t is 
post Cretaceous and may be post "gypsite". 

Petrologicpl Report: (D. Smale): 

This is a fairly, pure ljlmeŝ tô ne consisting of lath-like 
crystals of calcite generally 0.1-0.2 mm long and 0.03-0.1 mm wide.. 
Some of these appear granular in the slide, but almost all of them5 
are six-sided basal sections of the lath-like crystals. 

There is an indication of a preferred orientation of 
the crystals in one direction normal to the plane of the thin 
section, 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 consti4-
tute less than 1 per cent of the rock. 



CAINOZOIC VUGGY DOL. RH 36 

IDENTIFICATION: 
LOC/LITY: 

COLLECTED: 

RH 36; P965/62; TS 11393 
Oodnadatta 4-mile, Alberga 1-mile 
Run 4, Photo 6343, From upper part of 
prominent scarp 4 miles east of Mt. Alice, 
Same loc. as RH 35. 
Lat. 27°12.1'3, Long. 135°1O'E 
(from mosaic). 

September 7, 1962 by G.R. Heath, 

FIELD OBSERVATIONS: The rock is a light buff dolomite ? 
intraformational conglomerate. The 

"pebbles." are somewhat rounded dolomite, lighter in colour 
than the host and generally 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 a layer about 4 feet thick near the top of the section 
(20-24 foet above limonite horizon). It is the alteration 
product of a lagoon limestone of probable post "gypsite" 
age. 

PETR0L0GIC,:':J: JRfiPORT: (D. Smale): . ' 
This is an exceedingly fine-grained 

dolomite with a grain size of less than 0.001 mm. 
About 2 per cent of the rock consists of partially or 
completely filled cavities lined initially with opal 

lussatite) 0.05-0.06 mm thick, and containing 
spherul'it'i'c chalcedopy. 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 generally only partly 
filled. 

The dolomite contains some rounded or 
well rounded light-coloured pebbles varying in size 
from 1-17 mm across. They consist of material similar 
to that forming the rest of the rock, but containing 
manyrecrystallised ooliths 0.08-0.4 mm across. 

Small subrounded quartz grains about 
,0.04 mm across are present, and also a little dendritic, 
j^oeti^te., but these impurities form less than 0.5 
per cent of the rock. 



RH. 37 
! CAIN0Z0IC_ ;OOL., JI^TR^PM», COIff* 

IDENTIFICATION: RH 37; P966/62; TS 1139U. 

LOCALITY: Oodnadatta U-mile, Alberga 1-mile, 
Run U, Photo 63^3. Prom top of prominent 
scarp h miles east of Mt. Alice. Same loc 
as RH 35 and 36. 
Lat. 27° l2il'S, Long.' 135° 10'E 
(from mosaic). 

COraCT^D: September 7, 1962 by G.R. Heath. 

FIELD OB3ERVATIONS: The rock.is a greenish-cream dolomite 
intraformational conglomerate. The 

"pebbles" are darker green, somewhat rounded dolomite, up 
to 0.5 .inches diameter. 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 2k feet above 
the basal concretionary limonite. May be pest "gypsite" age. 

PETROLOGICAL REPORT: (D. Smale): -
This is a very fine-grained dolomite 

with a grain size of about 0.003 mm. Cracks and cav-
ities, generally not exceeding 1-2 mm across, are 
filled with coarse mosaics of large clear dolomite 
crystals 0.2-0.6 mm across. 

Subrounded to rounded granules 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. 

Quar_tz grains, subrounded and about 
0.05 mm across, form less than 1 per cent of the rock. 



PLIO—PLEIST o I.S, RH52 

Identification: RH52j P980/62; TS 11408 
Oodnadatta 4-mile, Algebuckina 1-mile,. Run 4, 
Photo 9Q94. 5 miles south west of Mt. Dutton. 
Lat.'27 51 .2'S, Long. 135 37.2': 

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

Field Observations: The' rock is an off-white lagoonal or 
' mound spring type limestone containing 

abundant poorly sorted 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 which may date from "gypsite" time 
(?Plio-Pleistocene). -

(D. Smale): 
This is a coarse sandy limestone. 80-85 per cent of 

the rock consisting of a mosaic of granular calcite with 
a. grain size of ,0.1-0.4 mm, and 10 per cent of subrounded 
quartz grains 0.15-0.7 mm across. Most of the quartz 
grains are not firmly cemented in the calcite, but occupy 
spaces slightly larger: than.themselves.. Grains of goethite 
or goethitic sandstone are present: the sandstone consists 
of about 40 per cent of subangular to subrounded sand 
grains. 0.03-0.3 mm across in a goethite matrix. The grains 
are mostly quartz, but minor quantities of chlorite and 

are also present. 



RH53 
RH56A 

Identification: RH53; P981/62; TS 111,09; R H 5 6 A ; A539/62. 

Locality: Oodnadatta l+-mile, Algebuckina 1-mile, Run 1+, 
Photo 909k. k*7 miles south-south-west of 
Mt. Dutton. Lat. 27 51.6'S, Long. 135 37.9TE. 

Collected: September 1.6, 1962 by G.R. Heath, 

Field Observations: The rock is a 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 old lagoonal or mound spring type deposit. The plateau 
shows topographical affinities with nearby "gypsite" 
occurrences, and is probably of Plio'-Pleistocene or lower 
Pleistocene age. I 

Petrological Report: (D. Smale): 

This is a limestone containing 1-2 per cent of 
suhangular to subrounded sand grains of .quartz, 0.07-
0.1+ mm across. These appear to have been 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 completely filled. 

A little yellow iroji-rich mqntmoTrillojiite is present 
in rounded grains about 0.07 mm across, and there is one 
fairly large grain of yellow tourmaline 0.2 mm across. 

Analysis,: (J.A., Powell & B. Wood): 
Calcium oxide 
Barium oxide 
Strontium oxide 
Magnesium oxide 
Sodium oxide 
Potassium oxide 
Iron oxide 
Chloride 
Bromide 
Silica 
Sulphate 
Carbon dioxide 
Water 
Water, (combined) 

SrO. 

CI ' 
Br 
Si02 SO3 
CO2 
h 2 0 -
h 2 o + 

CaO 
BaO 

MgO 
Na„0 
K|0 

Pe 20 3 

U5.2fo 
0.025 
0.03 0.68 
0.22 
0.011 
0.91+ 
0.115 
Nil 

12.1+ 
0.25 
36.3 
0 .21+ 

Total 97 • 2k% 



PIiEI STOCENE . LS, RH57 

Identification: RH57; P983/S2; TS 111+11 

Locality: Oodnadatta 2+-mile, Algebuckina 1-mile, Run 2, 
Photo 8825. Small plateau north of railway, 
2«2 miles north-north-west of Mt. Dutton. 
Lat. 27 46.8'3, Long. 135 40'E. 

Collected: September 20, 1962 by G.R. Heath. 

Field Observations: The rock is a very pale brown limestone, 
very finely crystalline, with abundant 

vughSo 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 outcrop overlies Cretaceous (Roma) shales and rests on 
the "gypsite" deposits of the area (ferruginised Cretaceous 
limestones etc.). It is partly covered by a large fixed sief 
dune and its age is therefore probably Pleistocene. It is a. 
lagoonal or spring type deposit (c.f. RH 17, 18, 52,33 etc.) 

This is a very fine-grained limestone. somewhat 
botryoidal in hand specimen, with a grain size of about 
0.002 mm. Former cavities and joints in the rock have 
been lined or filled with larger caJLcjVte crystals. A few 
subrounded quartz grains are present, 0.06-0.2 mm across, 
surrpunded by a rim of fairly coarsely granular calcite, 
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 0.06 mm. Zircon is an 
accessory mineral. < 



RH 79 
SANDY ? KUNKAR 

RH 79.; P100v62; TS 11A32.' 

Oodnadatta U-mile, Toodla 1-mile 
Run 2, Photo 5995s. Sec. (2). Prom top 
of north -wall of "Watson Canyon" at the 
headwaters, of-Watson Creek, 15.8 miles 
north-north-east of Mt. Dutton R.S. 
(Same loo. as RH' 67-69 and RH 78). 
Lat. 27° 35.VS, Long. 135° U8.6'E 
(from mosaic). 

September 15, 1962, by G.R. Heath. 
Pield Observations: The rock is a pink and white very sandy 

limestone, consisting of coarse-quartz, sand 
grains .in a finely crystalline fairly :massive calcite matrix. 
Variations in clastic, c; ntent produce crude irregular bedding. 
This material caps the laterite in the area, and ranges up to 
U feet in thickness. I-t may be a. kunkar-equivalent of ? 

> Pleistocene age. " ' ' . ' . 

Petrological Report: (D. Smale) 

' • This,is a sandy limestone, containing' 
about 10 per cent of. sand grains in a matrix of porous calcite with 
.a grain size of about 0.005 mm. The carbonate has a somewhat 
botryoidal structure, though this is not apparent in the hand 
specimen.; The s and grains are angular to subrounded and vary in 
size from 0.05 - 1.25 mm across. Most are quartz or goethitic 
sandstone. About 30 per cent of the grains have formed the 
nuclei of goethite ooliths, or have received goethite coatings, 
though goethite is not present elsewhere in the rock. A few 

• siliceous clay fragments are present, . . 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: ' 



SANDY ? KUNKAR 
RH. 80 

RH 80; P1005/62; TS 111+33. 
Oodnadatta 4-mile, Toodla 1-mile, • • 
Run 2, Photo 5 9 9 5 . Prom edge.of plateau • 
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 o f 
Mt. Dutton R.3. Lac 27° 34.5'S,. 
Long. 135° 51'H (from mosaic). 

•September "17, 1962, by G.R. Heath. 
Field'Observations: The rock is a pink to light brick very 

sandy limestone, consisting of quartz and 
silcrete coarse sand and gritty pebbles in a matrix of finely 
crystalline limonite calcite. 3 mm vughs in the original rock 
have been filled with white calcite. ' This material, like RH 79, 
caps a laterite profile, and in this case appears to grade 
laterally and vertically into "gypsite". It may be ?Pleistocene 
kunkar. ' 

Petrological Report: (D. Smale): 
This is an impure limestone containing 

fragments of sand, granule and pebble size from 0.5 mm to 10 mm 
across consisting.of quartz sandstone cemented by goethite. 
limestone with a few quartz graina up.to 0.2 mm across, limestone 
with a grain size of about 0.02 mm, and chert.. The matrix is 
fine clayey calcite. containing 5-10 per cent of goethite" • 
ooliths about 0.25 mm in diameter usually with relatively large 
quartz grain's as nuclei, and many carbonate ooliths the same 
size and smaller which form 40-50 per cent of the matrix. "The 
quartz grains in the ooliths were rounded or subrounded; those-
in the fragments are. rather more angular. All have been render-
ed more angular by solution. .-

As the goethite ooliths are set in a matrix 
of calcite, ferruginisation must have taken place before cal-
cification, but this does not exclude the possibility of there 
having been one or more earlier, phases of calcification. 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 



YOUNG LIMESTONE RH 168 
RH 168; 3 •lb} P1218/62J-TS 10692. 

Oodnadatta h-mile,•Algebuckina 1-mile Rim 2, 
Photo 8825. 0.75 miles north-west of 
Wondillina bore. Lat 27° U7.5'S. 
I-ong. 135°38.5'E. 
August h't 1962 by G.R. Heath 

FIELD OBSERVATIONSS The rock is a buff coloured limestone, 
very massive and finely crystalline, with 5-10$ vughs, many 
partly filled with s econdary crystalline calcite,. The rock 
shows crude sub-horizontal layering. This is 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: (W.R. McCarthy): 
The rock is a cryptecrysta.lline to fine-

grained ^ime^stone,. Numerous grains of angular, fine 
to medium-grained quartz are scattered through the 
carbonate and comprise 10-15 percent of it. Sec-
ondary carbonate has partially to completely filled 
vugs and these fillings are coarser grained than the 
matrix. 

Similar carbonates have been described by the 
writer from Lake Eyre bores. It seems probable that the 
sediment is a lacustrine deposit. 

IDENTIFICATION: 

LOCALITY: 

COLLECTED.'• 



APPENDIX 1o 
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LIMONITE - .MT.,, ALICE R H 3 1 
RH32A 

Identification; RH31; P961/62; TS 11389; RH32A; 
A525/62.. 

Locality,: Oodnadatta 4-mile.. Al"berga 1-mile, Run Photo 6345* 
Small mesa 0.5 miles north-east of Mt. 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. 
Petrological Report: (D. Smale): 

This is an oolitic goethite-quart z, rock. The ooliths 
are goethitic and have marked"concentric structure: they vary 
in size 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 quartz 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 quartz 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 generally isotropic. The 
remainder of the rock consists of a quartz mosaic with a grain size 
if alaout 0.02 mm. 
Analysis: (J. Powell and R. B. Oliver): 

Aluminium oxide AlgO^ 3.62$ 
Iron - acid soluble Fe 50.7 

- acid insoluble Fe 0.015 
- total oxide Fe2°3 72.4 

Titanium oxide Ti02 0.072 
Calcium oxide CaO 0.66 
Silica Si02 7 . 9 5 

Carbon dioxide C02 0.07 
Phosphorus pentoxide P2°5 0*375 
Sulphate SO, 1.20 

3 Water - total H?0 11.16 

Total 97.51$ 



"GYPSITE" -.LIM0NITE-GYP3IJM RI-170 

Identification: RH70; . P99b/52; TS 11424 

Locality: Oodnadatta. 4-mile. Toodla 1-mile, Run 3, 
Photo 5974 9 I-.oc. (1 ).. Prom "base of eastern 
flank of "Faulted Hill", near the headwaters 
of Watson Creek, 14®5 miles north-north-east 
of Mt. Dutton Eo£, Lat. 27°36.6'S, Long. 
135°48.2'Ec .(from mosaic) 

Collect fed: September-1 3» 1962, by G.R. Heath 
Field Observations: The . roc1.': 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 breccia similar to RH13.6 

consisting of angular fragments 1-20 mm across of massive 
dark brown go^^hite. in a jgj^sum cement. The fragments are 
not widely separated,, and appear as though 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 Henticular 
cavities along some of which fracture has taken place to 
allow the passage of the gypsum. 



Ln^iTrrB .J?G-YPSITE RH?7A 
—- - | (A 

Identification: RH76; P1002/62; TS 11U30; RH>7A; A526/62 
Loc^alit.y: Oodnadatta '.;.-mile, Toodla -1-mile, Run 

"" Photo 5951 • From southern flank of prominent 
plateau north of The Feales, ahout 2 miles 
west of the railway line (near RH71-75). Lat. 
27U1.9'S, Long, 135 32.7'E. (from mosaic). 

Collected: September 19&2, by G.R. Heath, 
Field Observations: The rock is brown and yellow-brown 

mottled ?siliceous limonite, rather 
similar in appearance to RH71. It is very hard, fine 
grained and homogeneous. It produces the dark coloured 
patch on the aerial photo, and occurs well down, the cliff 
section of RH71-75. This material appears to folio?/ a 
specific horizon within the altered Cretaceous shales, 
but as the zones of the laterite profile, the "gypsite" 
surface and shales have very similar attitudes, this 
may be coincidental. By analogy with other occurrences, 
this limonite is attributed to processes associated with 
the "gypsite'' formation (lower Pleistocene) which have 
affected a particu^a r horizon within the Cretaceous 
(YTambo). This horizon was probably originally calcareous'. 

Petrological Report: (Do. Smale): 
This is massive goethite.- Quarts forms not more 

than about 2 per cent of the rock, and occurs generally 
as mosaics in patches about 0.2 mm across, and sometime® 
as single grains. The goethite is semi-opaque and 
re ddish-brown. 

The presence of quartz in this form, together with 
the hardness of the hand specimen, implies that the rock 
has undergone silicificat ion as a la te stage in its history. 
Analysis: (J. Powell & R.B. Oliver): 

Aluminium oxide 
Iron - ccid soluble 

- acid insoluble 
- total oxide 

Titanium oxide 
Calcium oxide 
Silica 
Carbon dioxide 
Phosphorus pentoxide 
Sulphate 
Water - total 

Total 

A120 
Fe 
Fe 
Fe?0, 
TiOo 
CaO 
Si09 
C02 p2o5 
SO x Hod 

0 .519S 
.1 

0 .075 
58 .8 
0 .005 
0 .32 

30 .87 
0 .08 
0 .202 
0 .16 

98 .89^ 



RH 12OA 

BUTTERFLY GYPSITE 

RH 12OA; A531/62. 
Oodnadatta 4-mile, Ucutanna 1-mile, 
Run 3, Photo 0363, Loc. UR 11.21.7 miles 
south-eatt of Macumba H.S. 
Lat. 27° 8.6' S, Long. 135° 58.7' E 
(from mosaic). 

October 16, 1962, by G.R. Heath. 

The material is pinkish fairly finely 
crystalline gypsum, generally in the form 

It comes.from the gypsite capping which 
laps on to the laterite capped plateau north of UR11 at a low 
angle. Age tentatively Lower Pleistocene. 

Analysis: (J.A. Powell and B. Wood) 

Calcium oxide CaO 24.5$ 
Barium oxide BaO 0.02 
Strontium oxide SrO 0.08 
Magnesium oxide MgO 0.08 
Iron oxide Fe20j 0.98 
Aluminium oxide A I 0 O 3 3.29 
Silica Si02 13.6 
Sulphate SO3 35.4 
Water at 44°C H20- 0.59 
Water above 44 C H20+ 20.18 

Total 98.72 

Ident i f i c a t i o n : 

Collected: 
Field Observations: 

of butterfly twins. 



RH 121 
GYPSUM S. NDSTOKE 

RH 121; P1042/62; TS 11470 
Oodnadatta 4-mileUcutanna 1-mile, 
Run 3, Photo 0363, Loc. UR 13. 22.1 
miles south-east of Macumba H.S. • 

Lat.,27° 24#3f S, Long. 135° 58.8' E 
(from mosaic). 
October 16, 1962 by G.R. Heath. 

Field Observations: The rock is a pale fawn "silky" 
looking sandstone, consisting of very fine 

quartz sand grains cemented by crystalline gypsum. The 
gypsum has 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. Age 
probably Lower Pleistocene. 

Petrological Report: (D. Smale): 
This is a fine'sandstone consisting of 

well sorted subrounded to rounded fine sand grains in a gypsum 
matrix nearly 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 montmoriilonite constitutes more than 
half ohe grains; quartz. goethite and plagioclase form the 
remainder.. 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 

Tourmaline is an accessory mineral. 



RH 123A 

FERRUGINIZED CRETACEOUS LIMESTONE 

Identification: RH 123a ; A528/62. 

Locality: Oodnadatta !|.-mile, Ucutanna 1-mile, 
Run 3, Photo 0361, Loc. UR 16, 18.6 miles 
south east of Macumba, H.S. 
Lat. 27°2>4.3' S, Long. 135° 5 W (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 
completely ferruginized concretionary limestone outcrops, in the 
dissected area of Cretaceous shales between the laterite plateaux 
of Ucutanna and Edarteenya 1-mile sheets. Alteration of the ? 
basal Winton limestones probably occurred when the "gypsite" 
surface layer developed (? Lower Pleistocene). 

Analysis: (J. Powell and R.B. Oliver): 

Aluminium oxide AI 2O 3 3.70fo 
Iron - acid soluble Fe 50.3 

- acid insoluble Fe 0.03 
- total oxide Fe203 71.9 

Titanium oxide Ti02 0.129 
Calcium oxide CaO 0.58 

Silica Si02 10.77 
Carbon dioxide co 2 0.11 
Phosphorus pentoxide P2°5 0.162 
Sulphate so 3 0 . 1 1 
Water - total H2o 7.51+ 

Total 95.03^ 



QYPSUM-LIMONITE MASS RH135A 
RH136 

Identification: RH136; P1054/62; TS11482; RH135A; A540/62 
Locality: Oodnadatta 4-mile, Edarteenya 1-mile, Run 4> Photo 

. 0394, Loc. 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 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 material comes from the base 
of a "gypsite" and "gypsite" affected sequence, and may be a 
ferruginized limestone impregnated with gypsum. 

Petrological Report: (D; Smale): 
This is a breccia consisting of angular fragments of goethit 

up to 7 mm acrossy but generally about 3 - 4 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 during 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. 

Anhydrite occurs whjthinthe gypsum in such a way that 
the arhydrite is nowhere in contact with the goethite. 

Analysis: (J. Powell & R.B. Oliver): 
3.08$ 

35.5 
0.03 

50.7 
0.1 21 
8.05 
0.36 
8.20 
0.10 

T2 .20 
13.72 

Aluminium oxide AI2O3 
Iron - acid soluble - Fe 
Iron - acid insoluble Fe 
Iron - total oxide Fe?03 
Titanium oxide Ti02 
Calcium oxide CaO 
Magnesium oxide MgO 
Silica Si02 
Carbonate CO2 
Sulphate SO3 
Water-total H2O 

T8tal 95.53$ 



APPENDIX IP 

MT.' ALICE CONGLOMERATE 
AND 

ASSOCIATED SILICIFIED 
SANDSTONE. 



SILIC. 3S. - MT. ALICE. RH 2h 

RH 2k; P95k/62; TS 11382 

Oodnadatta h- mile, Alberga 1-mile, 
Run h, Photo 631+5. A few yards north-
east of trig at Mt. Alice. 

Lat. 27° 12.1'S. Long. 135°5«8tE 
(from mosaic).. \ 
September, 6, 1962 by G.R. Heath. 

FIELD OB:.'PRVATIONS : The rock is a reddish s andstone, containing 
irregular clots and lenses of altered shale. 

It consists of rounded coarse quartz sand grains in a siliceous 
matrix. Very well indurated. This sandstone is topographically 
lower than the At. Alice conglomerate,.but its relationship 
to the conglomerate is obscure. It may belong to the' Mt. 
Anna Sandstone equivalents in the area, or it may be equivalent 
to the Mt.' Alice Conglomerate (ie post "gypsite" age, 
probably Pleistocene). . . , 

PETROLOGICAL REPORT: (D. Smale): 

• This is a flinty ssandst_one consisting of 
nodular masses and anastomosing veins of reddish flint an 
siliceous sandstone. A few pebbles or nodules of dark 
ferric-red-jasyDer oc.cTir, distinct from the flint. 

The siliceous sandstone consists of 
rounded to well- rounded grains of quartz from 0.05 
to 0.5 ipm across, cemented by authigeni.e overgrowths 
of quartz,, .or by .flLint. In those grains with authigenic 
overgrowths the- boundary of the original grain is 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. 

The flint contains about 25 per cent 
of small annular to subrounded quartz grains an average 
of about 0.02 mm across, and occasional s ericite 
flakes. The iron-oxide is probably goethite. 

Chlorite. angular tourmaline and rounded. 
zircon grains are accessory mineraIsT ~ 

IDENTIFICATION: 
LOCALITY: . 

COLLECTED: 



MT.. ALICE COip^M^VrE RH25 

. Identification: RH25; P955/62; TS11383. 
Loc^alityj Oodnadatta 4-mile, Alberga. 1-mile, Run h, Photo 6345. 

Prom tr̂ ig location at Mt. Alice. Lat. 27 12^1'S, 
Long. 135°5.8'E (from mosaic). 

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

FieJL(LJ^serxa.tAOJts-; The rock is a dark brov/n pebble conglomerate, 
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. Alice Conglomerate, which is 
restricted to a few small outcrops in the vicinity of the Mt.Alice 
trig station. I. B. Freytag (pers. COITUO..) states, that the con-
glomerate overlies and grades• down to the silicified chemical lime-r 
stone and conglomeratic limestone forming the prominent plateau 
west and north-west of Mt. Alice. This in turn overlies the 
"gypsite" layer of presumed Pleistocene age. 

Rejnjrt: (D. Smale) : 

This is a siliceous, conglomerate consisting of well-rounded 
to rounded granules'" and, pebbles 2-2(T mm across in a matrix of 
rounded to subrounded .quart.z grains- 0.05-0.6 mm across. The pre-
cise nature of the cement is obscured by the large concentration of 
goethite grains it contains, 0.001-p.093 mm across, but gaps between 
these grains disclose the presence of cjuartz.: In places where the 
goethite is absent or nearly so, the quartz grains are cemented by 
authigenic overgrowthsp•a layer'of goethite marking the boundary of 
the original grain in each case, as in RPI24. (See fig. 2). 

The granules and pebbles consist generally of :-
(1) Massive coarse vein.,quar'tz, strongly rutilated> consisting'of 
a quartz mosaic with very irregular crenulate boundaries between the 
grains. 

(2) Rock with subangular to subrounded pi.iartz grains 0.3-2.0 mm 
across in a matrix of poorly sorted -; .\crt.z grains 0.03-0.2 mm across 

(3) Rock containing quartz grains similar to those.in (2)-above, 
but forming less than lit per cent of the rock, in cryptocrystalline 
silica containing much .leucoxene or fine-grained goethite forming 
small colloform structures, sometimes in the form~of whole concen-
tric whorls (see fig. 1) 

(4) Fine-grained chert' with a few larger grains of quartz. 
(5) Ghalcejdony,;with typical, botryoidal impurities. 

As a result of thorough silicification this rock is almost 
non-porous. 

Rutile, tourmaline and .zircon are accessory minerals. 

.^pt_omicrogra^h Jb aken • 



SILIC., S3., - ...MT,. ALICE ' RH26 

Identification: RH26;' P956/62;. TS 11381; 
Locality/. Oodnadatta U-mile, Alberga 1-mile Run , Photo 63I4.5, 
""""""" Adjacent to Mt. Alice trig. Lat. 27°12.1'S, 

Long. 13505.8'E (from mosaic). 
• CpJLlê c te d: September 6, 1.963, hy G-. R. Heath. 
Flel^jOhs^erxa.tipns^: The rock is a honey brown sandstone, 

containing rounded, fairly well sorted, 
fine to medium quartz sand grains in a siliceous cement or matrix. 
It underlies and appears to grade into the Mt. Alice Conglomerate. 
It is probably of Pleistocene age. 

(D. Smale): 

This is an prthoqxyartzite consisting entirely of sub-
rounded and rounded ^uirtz"gra.:u.is, 0.08-0.8 mm across cemented 
by authigenic overgrowthsPof quartz, as in RH2h and RH25, which 
.completely fill the interstices arid form a mosaic. The original 
grains are outlined by thin coatings of ôê tjiite.̂  which gives the 
hand specimen its colour. • " • 

In a few places interstitial carbonate has been deposited, 
but this would form less than 1 per cent of the rock. 

Tour marline , rutile and zircon are accessory m inerals. 



APPENDIX 

YOUNG (PLEISTOCENE - REGENT) 
SILICIFIED LIMESTONES (POTCH). 



SILICIFIED PLSIST, LS . ' RH3I+. 
i / 

Identification?. ' RH3U > P963/62; TS 11391. • 
Locality; Oodnadatta l+~mile, Alberga 1-mile, Run 1+, Photo 631+3. 

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.VE (from mosaic). 
• . ' ' v. 

Collected; September 7, 1962. by G.R.-Heath. -
Field pbs^rvaj.lp^ns^ - The rock consists of fairly colourless . . 

. translucent "potch" surrounded by light green 
chert. The material is very compact, but rather brittle. It 
forms part of the capping on the plateau east of Mt. Alice. It 
appears superficially like silicified Cretaceous shale, ljut is 
probably a replacement after Pleistocene lagoonal limestone. 

Petrological Report: (D. Smale): 

This is a recrrystalAised,politic chert. It consists 
in general of a fine"^uartV mos'a"iQ wTth an average grain size 
between 0.005 and 0.01 mm; the clear or translucent part of the 
rock contains the ooliths , and the more opaque greenish part 
consists of si 1 iceous^lay and a few quartz, grains, with 'chalcedony 
filled cavities lined with clear opa.1 up to* 0.2 mm thick. - ; 

Only a few of the ooliths are visible in ordinary light; 
these are generally 0.3-0.1+ mm in diameter and consist of mosaics 

quartz grains larger than those elsewhere in the., rock, about 
0.05 mm across. Some of those ooliths contain carbonate, sometime^ 
almost to the exclusion of quartz, and often a mineral of low • 
birefringence with a refractive index higher than that of quartz; 
it is probably a clay. 

Most of the ooliths are 0.2-0.3 mm in diameter, and are. 
visible only between crossed nicols. They consist of a very fine-
grained interior, surrounded by a chalcedonic rim about 0.015 mm 
thick. • 

Recrystallisation, probably as a result of a late phase • 
of the original formation of the rock, has obscured much of its 
structure. • ' 

•. The small whitish patches visible in the clear material 
in the hand specimen are"due to concentrations of louooxene. 

X-ray analysis of the opaque greenish material showed the 
presence of illite and quartz,; .cî istobĵ l̂ te could."be present, but 
it is difficult to distinguish.from the quartz. The material is i 
too fine-grained for optical .identification. 



POTCH .(SII'XQj,..IL3.?1 RH 39 

IDENTIFIC,.vriQN: RH 39; P968/62; TS 11396. 

LOC .iLITY: Oodnadatta 4-mile, Alberga 1-mile, 
Rim 4> Photo 6343• Prom base of lower 
scarp 3.5 miles east-north-east of Mt. 
Alice. 
Lat, 27° 11.3'S, Long. 135°9.2'E 
(from mosaic). 

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

FIELD OBSERVATIONS: The rock is off-white translucent, 
somewhat mottled potch. Generally massive 

and compact, but somewhat vuggy in part. This is typical 
of the material formed by ? Recent -silicification mound 
spring and lagoonal type limestones in the Oodnadatta area. 
This silicification may be equivalent to the Austral Downs 
silicifi tion east of Lake Eyre (H. Wopfner, pers. comm.), 

PETROLOGICAL REPORT: (D. Smale): 
This is chalcerdonlc ..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 optical elongation of the fibres 
is .positive and the axis of the fibres is (6001). 

jei/ajiori'te Chalcedony fibres more usually have negative elongation. 

In ordinary light small colloform structures 
can be seen, marked by leucoxene; they are generally 
sharply curved and are about 0.05 mm across. Colloform 
structures with a particularly small radius of 
curvature may form complete circles. 



RK 66 
POTCH - FAULTED PIII,I: 

IDENTIFICATION: RH 66; P992/62J TS 11420. 

LOCALITY: Oodnadatta 4-mile, Toodla 1-mile, 
Run 3, Photo 5974, Loc. (l). From 
northern flank of "Faulted Hill", near 
eastern headwaters of Watson Creek, 14«5 
miles north-north-east of Mt. Dutton R.S, 
(same loc. as RH 65) 

Lat. 27 36.4' S, Long, 
(from mosaic). 

135 48.1'E. 

COLLECTED: September 13, 1962 by G.R. Heath, 

FIELD OBSEHVATIONS: The rock is white "potch". It is translucent 
fairly homogeneous and rather vuggy. This 

material occurs as irregular patches associated with Tertiary 
sandstone which has been affected by younger duricrust formation 
(eg RH 64). Its origin is obscure - it may ."be a vein type' 
deposit associated with the younger duricrust or later (Austral 
Downs) silicification;- or it may be a limestone replacement 
(c.f. Mt. Alice area eg RH 34)« Its age is probably Pliocene 
to Recent. 

PETROLOGIC/L .REPORT: (D. Smale) 
This consists largely of chalcedonic 

It is a fine, or very fine, mosaic of quartz 
with a grain size varying from 0.002 - 0.05 mm; 
the grains show a tendency towards spherulitic 
extinction and positive elongation, as in RH39. 

The small opaque patches visible in the 
hand specimen 1 or 2 mm across consist of opal . 
Zircon is an accessory mineral. 



APPENDIX 1R 

UNCLASSIFIED SAMPLES 



ROMA FOSSIL WOOD 
RH 23+9 

RH23; >.8 J P1358/62 J TS112U5; F^/63 
Oodnadatta U-mile, Algebuckina 1-mile, Run 6, 
Photo 8990. algebuckina fossil loc. No. 37. 
8.2 miles southwest of Algebuckina R.3, 
Lat. 27 58'S,, Long. l35°l+0.8'So 

Collectedi August 9, 1962, by G.R. Heath , 

Field 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 
fragments. 

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. 

Palaeontoloffical 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 tracheidal elements which are 
generally distorted. 

The wood can only be referred to the genus Mesemt 



MQSNT SPRING EVAPORITE rh55a 

Identification: RH55A; A538/62. 

Locality: Oodnadatta 4-mile, Algebuckina 1-mile, Run 4 , 
Photo 9092. Big Cadna-owie Spring, 3 - 4 miles 
south of Mt. Dutton. Lat. 27 51.4'S, Long. 
135°40.3'E. 

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

Field Observations: The material is white finely crystalline 
' evaporite deposited along the sides of 

the channel leading away from one of the springs at Mt. 
Dutton. The water originates in the Mt. Anna Sandstone 
(Blythesdale equivalent). ; 

Analysis: (J.A. Powell & B. Wood): 

Calcium oxide 
Barium oxide 
Strontium.oxide 
Magnesium oxide 
Sodium oxide 
Potassium oxide 
Iron oxide 
Chloride 
Bromide 
Silica 
Sulphate 
Carbon dioxide 
Water 
Water (combined) 

CaO 
BaO 
SrO 
MgO 
Na20 
K 20 
CI ' 
Br 
Si02 SO3 
C02 
H20-H2O+ 

Fe203 

0.45$ 
0.006 0.02 
2.25 

42.8 
0.45 
0.145 

42.8 0.08 
2.12 

12.3 (?1 .23) 0.06 
0.24 
5.75 

Total 109.47% (?98.4%) 



VEIN CELESTITE 
RH 97 

Identification: RH97; P1022/62. 
\ 

Local ity: Oodnadatta U-rnile, Woodmurra -i-mile, Run 2+,' -
Photo l8h7. Loc. WR2+. 15.7 miles east-south-
east of Duckhole bore. L?it. 27°U1 .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 1 inch wide, in calcareous ?Winton sandstones. 

Petrological Report: (D. Smale): 
This is cele.stite, 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-
ti.ng in form.-



RH 103 
? KOPI GYPSUM 

RH 103; P1028/62; TS 11456. 

Oodnadatta 4--mile, Woodmurra 1-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, Long. 136° 11.2' E 
(from mosaic.) 

October 8, 1962, by G.R. Heath. 
Field Observations: The material is off-white fairly massive, 

very finely crystalline gypsum. Some 
ruggestion 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 (?aeolian) 
kopi in the Oodnadat+a area. 

Petrological Report: (D„ Smale). 

This is a gypsum rock, probably 
"gypsite" (PettiJohn 1957, P^ge 485)'. It is fine-grained 
(0,004 mm grain size), but on the sites of former probable 
cavities the gypsum occurs in fibrous aggregates, each fibre 
being about 0.07 mm long. 

A few subangular quartz grains are present 
0.03 - 0.25 mm across; these conrtitute less than 1 per cent of 
the rock. 

I d e n t i f i c a t i o n : 

L o c a l i t y : 

Collected: 



SILICIFIED WOOD RH133 
Identification: -" RH133; P.1052/62; T'S111+80. 
Locality: Oodnadatta l+-mile» Edarteenya 1-mile, Run i+, Photo 

039U, Loc, ER5. 1l+»6 miles north of Duckhole Bore, 
Lat. 27°25.3'S, Long,,- 136°I+.7'E (from mosaic). 

Collected: October 1 9 , 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 they 
prove to consist of a series of bands of coarse (0.1 - 0.15 mm) and 
fine (0.01 mm) quartz 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 coarse, 
their outlines and shape are very indefinite. 

In some parts of the specimen the coarse rings are rather 
porous, and contain almost equal quantities of light reddish-brown 
goethite and quartz. The goethite forms a very fine-grained coating 
on the free surfaces of the quartz grains in the porous parts of the 
rock; its concentration frequently increases towards the outside 
of the tree, and then abruptly stops. 



"COKE IN CONE" CALCITE 
RH1 Kb 

Identification: RH11+3; P1 061/62; TS111+89 

Locality: Oodnadatta l+-niile, Toondina 1-mile, Run 2, 
Photo 8812, Loc. TR18. 1.6.7 miles north-west 
of Mt. Toondina. 
Lat. 27°l+5.8,3, Long. 135°11 .U'E (from mosaic). 

Collected: November 1, 1 9 6 2 , by G.R. Heath. 

Field Observations: The material is light grey rasher 
clayey looking "cone-in-cone" material 

from the cuter weathered zone of a Cretaceoas (Tambo) con-
cretionary limestone. This surface texture is very common 
on somewhat weathered Cretaceous "clean" limestones, 
throughout the Oodnadatta area. 

Petrological Report: (D. Smale): 
This is calcite consisting of bands a little less 

than 0'.-< mm thick of fine fibres aligned along the bands. 
The bands are superimposed in two directions which appear 
in the slide to be a little more than 20 apart; tneQ 
true divergence is net likely to be much more than 30 . 



RH 144A 

GYPSUM-PYROLUSlTB 

Identification: RH 144; PIO62/62. 

Locality: Oodnadatta 4-mile, Toondina 1-mile 
Run 2, Photo 8812, Loc. TR 18.16.7 miles 
north-west of Mt. Toondina. 
Lat. 27° 45.8'S, Long. 135°11.4'E 
(from mosaic). 

Collected: November 1, 1962, by G.R. Heath. 
Field Observations: The sample is crystalline gypsum associated 

with dull black ? manganiferous material. 
This association occurs fairly frequently in weathered Cretaceous 
concretionary limestones, often as thin veins associated with 
"cone-in-cone" calcite. 

Petrological Report: (D. Smale): 

This is mainly fibrous gypsum, 
apparently from a cavity-filling, '̂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, 
and the complete solution of the material in HC 1 without any 
siliceous residue indicated an absence 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 4-mile, Oodnadatta 1-mile, 
Run 3, Photo 6071, Loc. OR 5« Prom scarp 
at south edge of gypsite plateau south of 
The Neales, 24.9miles west-south-west of 
Oodnadatta. 

Lat. 27° 36.9'S, Long. 135° 2.9'E. 
(from mosaic). 

Collected; November 2, 1962, by G.R. Heath. 

Field Observations: The material is coarsely crystalline 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 3x4x1 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 CaO 32.4$ 
Barium oxide BaO 0.004 
Strontium oxide SrO 0.04 
Magnesium *>xide MgO Nil 
Iron oxide Fe203 0.023 
Aluminium oxide AL2O3 0.008 
Silica Si02 0.018 
Sulphate so3 46.1 
"Water at 44°C H2O- 0.10 
Water above 44°C H20+ 20.84 

Total. 99.70% 



RH 151 

MASSIVE SILICEOUS LIMONITE 

Identification: RH 151; P1067/62; TS lli+95 
Locality: 

Collected: 

Oodnadatta h-mile, Oodnadatta 1-mile, 
Run 1, Photo 6150, Loc. OR 15, 2.3 miles 
west of Oodnadatta. 
Lat. 27° 32.6'S, Long. 135° 25.1'E (from 
mosaic). 

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 
quartz 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 r-im becomes the tiamu colour 
as the rest of the rock. 



RH 153 
CELLULAR DOLOMITE 

Identification: RH 153, P1069/62; TS 111+97 
Locality: Oodnadatta l+-mile, Oodnadatta 1-mile, 

Run 1, Photo 611+9, Loc. OR 26. h. 3 miles' 
west of Oodnadatta in centre of photo-
geological anomaly. See also plan 63-608. 
Lat. 27°31.3t S, Long. 135° 23.2' E, 
(from mosaic)i 

Collected: November 9, 1962, by G.R. Heath. 
Field Observations: The rock is a grey cellular looking 

' dolomite, with numerous vughs 
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 n 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 mosaic 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. 



C^ESTITE RH 16 5 
' - RIi l6&* 

IDENTIFICATION: RH 165$ '4.5J P1216/62; RH166Aj 4.5A; 
A2+20/S2. 

LOCALITY: Oodnadatta 4-mile, Algebuckina 1-mile, 
Run 4, Photo 9084, Loc. (s), 
Lat. 27° 49.6'S, Long. 135° 57.8'S. 

COLLECTED: August 7, 1962 by G.R. Heath. 
FIELD OBSERVATIONS: The outcropping celestite covers a few 
square yards. It occurs as a sub-horizontal layer !§• 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 in fathered Cretaceous (? Tambo) shales 
of the Great Artesian Basin,. ' 
PETROIAGIC.g, REPORT (w.R. McCarthy): 

. The mineral submitted for identification 
was examined ih"standai>d refractive 'index "oils. The 
optical properties determined by this method (i.e. 
indices of refraction, optical sign, and crystal 
system) all are diagnostic of celestite. 

Neither stratigraphic position nor genesis 
of the mineral are determinable by examination of 
the sample. 

However, celestite has been reported to 
occur in beds of gypsum, rock salt, etc. The 
sample examined shows.no evidence of being 
pseucomorphic after an earlier mineral. 

, 

ialfysis (R.G. Stafford): 
Barium Sulphate BaSO^ 6.0$ 
Strontium Sulphate SrSO^ 93-4$ 



PHOTOMICROGRAPHS 1. 

RH1I+S P13U9/62: TS11236. Dolomite ooliths & quarts grains (clear) 
in a carbonate matrix. Permian x kO. 

RH22: P135^/62: TS112UI+. Sand grains (chiefly quartz) in a clayey 
calcareous matrix. Plant fragment near centre of field. ?Tam"bo 
sandy limestone. x 110. 



PHOTOMICROGRAPHS 1 . 

RH25: P955/62: TS11383. Colloform structure formed by leucoxene in 
opal (in Mt. Mice conglomerate). x 35. 

RH25: P955/62: TS11383. Quartzite cemented "by optically continuous 
authigenic overgrowths. Crossed nicols. x 100. 



PHOTOMICROGRAPHS 1. 

RHUO: P969/62: TS11397- B'erruginous conglomerate. Large greyish 
fragments are claystone; small white grains are quartz. Crossed 
nicols. x 35» 

RHU2: P971/62: TS11399. Kaolin-cemented Tertiary sandstone. 
Crossed nicols. x 100. 



PHOTOMICROGRAPHS 1. 

RH51S P979/62: TS11407* Jurassic-Cretaceous orthoquartzite, consist-
ing of quartz grains poorly cemented "by recrystallised quartz. 
Crossed nicols. x 107. 

RH6U: P990/62: TS111+18« Hyalite around edge of a cavity in silicified 
Tertiary sandstone. x 100. 



PHOTOMICROGRAPHS 1. 

RH70: P1003/62: TS11U31. Quartz grain straddling apparent pebble 
boundary in "clastic" laterite. x 100. 

RH8U: P1009/62: TS111+37. Silicified Tertiary sandstone ("ortho-
quart zite"). Nearly all grains are quartz. Crossed nicols. x 38. 



PHOTOMICROGRAPHS 1. 

RH106: P1031/62: TS11U59. ?Baeal Winton sandy limestone, A 
narrower, finer, more limonitic "bed shows as a darker "band. Grains 
visible are mostly quartz, x 38, 

9.9 4 $ 

RH116: P1038/62: TS11U66. Tertiary basal quartz pebble conglomerate. 
Showing siliceous ooliths. Crossed nicols. x 35. 



RH131: P1050/62: TS11U78. ?Tantoo equivalent cft/5)careous fine sand-
stone. x 38. 



PI 10 TO MI CROGRAPHS 8 

RH139: P1057/62: TSHi+85* Cretaceous calcareous sandstone. Grains 
are quartz, opaques raid ?iron-rich montmorillonite. Matrix is car-
bonate, some showing subradiating form. Prom sandstone near ?!Roma-
Tambo boundary. Crossed ilcols. x 

RH139: P1057/62: TSHI4.85. Cretaceous calcareous quartz - montmorillon-
ite sandstone as above. Large grey grains are iron-rich montmorillon-
ite. x 100. 
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