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ABSTRACT 

The most northerly Kanmantoo Group sediments occur in a 

synclinorium near Australia Plains. They, and the underlying 

Proterozoic units, have been mapped. On the west of the syncline, 

the contact does not outcrop and it is not possible to determine whether 

an unconformity exists between the two. On the east, the contact is 

fault bounded; probably by an extension of the Palmer Fault Zone. 

A flood plain and then a shallow marine or lacustrine palaeo

environment is postulated during the time of deposition of the Kanmantoo 

Group. 

Biotite grade metamorphism has been attained in the area; a 

slaty cleavage and a mineral lineation are variably developed. Micro 

scale investigations show that the cleavage and lineation are both due to 

preferrentially oriented grain growth in response to the stress field which 

was present during the single deformation period. 











PLATE 1 

PEPUARTA TILLITE 

· A. Wet Sediment Slumping. 

B. Quartzite Facies. Cross bedding. Photograph oriented to 

show correct attitude, facing east.

C. Sand size clasts in a variably bedded mudstone.

D. Wet sediment slumping and micro faulting.

E. Laminations in mudstone, etched by weathering.

F. Moderately to well rounded pebble in a mud matrix.
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to determine palaeocurrent directions, values from the SW and NNW 

resulting. 

Locally there are thin lenticular bands of quartzite and greywacke 

( Statton 51, 54 ) which usually show well developed cross-beds, and 

which are sometimes pyritic. 

At the top of the measured 

weathered siderite ( TS 385/055 ). 

y\ 

···'· )
Section C-C',is an outcrop of 

t-,, 

It is patchily developed and is intimatel:: 

mixed with non detrital quartz. Although it strikes for 300m it is not 

thought to be of sedimentary origin and is presumed to have intruded 

"dyke-like" along the fault. 

The Ulupa Siltstone has the only economic mineral deposit thus 

far found in the area, namely a small occurrence of barytes. This 

mineralization has a strike length of 50m and its trend is that of the 

cleavage. 

2. 1. 4. PALAEOENVIRONMENTAL INTERPRETATION:

The appe2.,:ance of the Tapley Hill Formation in the Australia 

Plains area is consistent with Parkins' (1969) contention that it was 

deposited in a shallow marine environment. The consistent fineness of 

the sediments probably implies : (i) a distal source or (ii) the streams 

supplying the sediments were of low competence or (iii) the fines were 

the result of winnowing of less well sorted sediments elsewhere. 

The boundary with the overlying Tarcowie Siltstone Equivalent? 

is not observable but is not thought to be unconformable. 

The Tarcowie Siltstone and Pepuarta Till.ite ape considered .to 

have been deposited in proglacial lake13 or streams./'I'he cross beds, 

drop stones, laminations and preferred orientatio� of clasts imply 

sedimentation in aqueous conditions in which current activity was present 

and in which some ice rafting had occurred. 

As the glacial influence became more marked, there would have 

been a corresponding increase in the number and size of the clasts, 

as is observed. 













The widely variable thickness of the Carrickalinga Head 

Formation is controlled by the structural characteristics of the region. 

2. 2. 2. INMAN HILL SUBGROUP:

This unit is approximately 550m thick ( Section B-B', Appendix 

lB ) • The contact between it and the underlying Carrickalinga Head 

Formation is abrupt. Locally, coarser beds are developed at the base 

( Stns. 170, 53A ). 

It is a positive relief former and outcrops strongly, generally 

occurring as brown, green, cream or grey massive blocks. Slaty 

cleavage is variably developed but its intensity is comparatively low. 

It is comprised of a monotonous sequence of muddy medium to 

fine sandstones with interbedded coarse siltstones and mudstones. 

Feldspar accounts for 0-10% of the volume and this results in most of 

the Subgroup being of subfeldsarenite and quartzarenite composition. 

Pyrite cubes are occasionally seen. 

Sorting is variable, there generally being an interstitial mud 

matrix. The original detrital grain shapes have nearly all been altered 

by pressure and solution and are now usually unrecognizable. 

There are several-distinct facies present in the area: 

8. 

(a) the most obvious, and probably the most common, is marked by a

banding of sedimentary origin ( Pl. 2b ) . The bands are darker than the 

matrix and are often very extensive. They were traced continuously for 

150m near Station 179. Thin section investigation revealed that the 

banding is usually due to an intensive concentration of biotite along layers 

which were originally clay concentrations ( TS 385/086, (337,470,542) ). 

Upon weathering, the opaques alter to an orange limonitic stain 

which results in a spotty appearance and a facies change more apparent 

than real. It is particularly common in the NE portion of the unit 

( TS 385/173, 157 ). 

(b) a large portion of the Subgroup consists of an unbanded facies. This

is the only distinction between it and the banded facies. It appears as 
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cream to dark grey, massive blocks ( TS385/076, 080A, 157, 158 ). 

(c) there are occasional patches of an extremely well indurated, very

dark grey to black, slightly banded coarse siltstone ( TS 385/155 ). Its 

extreme induration seems to result from the low clay of this facies. 

It is important to note that the distribution of the facies seems 

quite random and that they cannot be used as stratigraphic markers. For 

example, in Section B-B' the lower half is predominantly unbanded but 

a traverse from Stations 157 (the base) to 162 (near the top) crosses a 

banded facies throughout. The changes in facies were considered to be 

of not sufficient importance, and to be too complex, to attempt to map. 

Apart from the banding, sedimentary structures are not common. 

Cross bedding ( Stns. 104,105,157,212) is locally evident and generally 

indicates a palaeocurrent direction from the N to NW; one reading 

( Stn. 160 ) is from the SE. 

Because of the lateral variations, and the general monotony of 

the sequence, it was felt that stratigraphic column (e. g. B-B' ), dealing 

as it does with macro properties, would not give an accurate represent

ation of the sequence of events in such a case as this. 

Hence it was decided to construct a "stratigraphic column" to 

compare various micro scale properties. It was hoped to determine 

some significant variations through the sequence which were of too small 

a scale to notice in the field. 

From the 71 hand specimens collected along B-B' , 1 7 were 

chosen at random, placed in stratigraphic order, thin sectioned, described, 

and their properties were tabulated. Figure 2 summarizes this work. 

The only significant variati.on is the overall decreasing ratio of 

total feldspar to quartz. This could be explained by more intense 

weathering of the source area, a changing source area, or exhaustion of 

the feldspar provinces. 

The sorting and grain size distribution show no significant trends; 
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PLATE 4 

Inman Hill Subgroup. 

5m W of main fault, 

Vergence relations: k is taken 

m is 20n1 W. This implies 

fault is localized along a tight synclinal axis. 

Brown Hill Subgroup, Unit 1. Kink bands on cleavage 

plane. Photographer facing W. 

Brown Hill Subgroup, Unit 2. The lineation is shown 

by the elongation of clay rich pellets perpendicular 

to the o;:-igi.nal bedding trace on the cleavage plane. 

Carrickal1".lga Head Formation. Cusp shapes in sandy 

layers due to localized intrusion of less competent 

argillaceous material. 

Brovm Hill Subgroup, Unit 1. Slaty cleavage 

photographer facing S. 
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The relative attitudes of cleavage, the mineral lineation, the 

inferred strain ellipsoid and the orientation of geographic axes are shown 

in Fig. 4. 

(h) On the basis of these investigations, no evidence for more than

one phase of deformation can be found for the Kanmantoo Group. The

mineral lineation is not considered to be a product of another deformation

acting on the schistosity but, rather, was due to a mineral growth

elongation which was related to the stress field.

In summary, this supports the work of Collins and shows that his 

conclusions are also valid in areas subject to a lower metamorphic grade. 

4. SUMMARY AND CONCLUSIONS

1. The boundary between the Tarcowie Siltstone Equivalent? and the

overlying Pepuarta Tillite can only be arbitrarily defined, 

2. A "Quartzite Facies" of the Pepuarta Tillite has been described

and if it is continuous under the syncline then its varying thickness and 

stratigraphic position pose problems which are not readily soluble. 

3. It is not possible to determine whether the contact between the

Kanmantoo Group and the Adelaide System is conformable or not,

4. A large normal fault results in the eastern contact between the

Kanmantoo Group and the Adelaide System. It has not been recognized by' 

the Mines Department and is regarded as an extension of the Palmer 

Fault Zone. 

5. It is thought that relatively shallow conditions prevailed during the

time of deposition of the Kanmantoo Group. However, a steep sided

palaeobasin would also account for the observed sedimentary structures.

6. Mapping of the units has disclosed a southerly plunging synclin

orium composed of several en echelon folds. This fold pattern explains 

several apparently puzzling features observed in the field. 

7. The slaty cleavage and the mineral lineation are considered to have
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formed by mineral grain growth in the solid state, and in preferred 

directions in response to the strain operative during the deformation phase. 

8. Only one deformation event has affected the Kanmantoo Group

in this area. 
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orange patches. Interciti tial matrix 

is kaolinized, 

'l'S 385/058( 695): Quite homogeneous, \Jell packed, 

generally with long grain contacts, 

iiloderately to well sorted, 51/b very 

coarse sand, 20/, coarse, 70�, medium 

to fine sand, 5\o silt and clay, 

Spherjoi ty was good before diagene1Jit,: 

originally grains were well and very 

well rounded, Many quartz and orth

oclase grains have authigenic 

overc;rowths in optical continuity. 

The grains are bonded mainly by 

quartz, and to a lesser extent, 

orthoclase overgrowths, 

Composition: 

Quartz 45%, Uniformly distributed. 20";!, ooarsE,, eo;:1 

medium to fine sand sizes, Uriginally 

moderately spherical and well to very 

well rounded, but now intergrain 

penetration and quartz overgrowthic1 are 

common, Undulose extinction common, 

Orthoclase 40/0, Uniformly distributed, 

coarse to coarse, 70% med��m to fine sand. 

Originally well rounded but both quarti 

and orthoclase overgrowths and intergrcd.n 















l!'eldspo.r. 

micro sc(:110 by 2:0rlie alignment of 

long axes of sand si}Je clas-ts, and 

alignment of clays and micas, 

. Moderctely sorted but bimodal. Llediui'.,

to _very fine, sandstone lO;S, coarse 

silt 3011, clay· 60/, 

Sand and coarse silt grains anhedral, 

moderately spherical and orig;jnally 

angular to well ro1mded, 

funded by clay matrix, 

compositioni 

J\lmost all the sand !'flld coarse silt 

fraction is quartz. Sand grains randomly 

scattered, i::ilt size uniformly distributed. 

Glight alignment of long axes parallel to 

bedding, Sphericity moderate, roundness 

variable, marginal kaolinization common, 

Undulo:m extinction comnion. 

Rare sand size pl2gioclase grain ux1der

going extenc;ive kaolinizatiou. 

Bioti te 110, Oriented parallel to bedriing, 

Glay, Imparts a tan colour to the alide, and 

under cro�:1f1ed pole.rB, a degree of pre:ferrec 

orientation, 

(a) Moderately sorted, bimodal, slightly

sandy nmd.stone.

\, b) Qv.a.'rt7,1Ll•Giite 
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