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ABSTRACT 
the Carrie tola 1163,360 map area lie* about 200 

milea north of Adelaide, South Australia. Xt con-
tains folded rock* of the Hurra, Tlmberataxta and 
Wilpena Groups of the Adelaide Spates, of Upper Fre-
cambrlan age$ total thlaknese of these rocke exceeds 
30,00© foot. Local units In the Surra Group, composed 
of quartslte, ahale and dolomite, can be correlated 
only tentatively with the type»sectlon. Unite of tha 
overlying Unbsratona Group, characterised by tha 
presence of tillito, ara sera readily identified, as 
ara unit* of tha succeeding VilptM Croup. 

iHTPsOWCTZOW 

S&a Carrleton one-mile Shoot is eituatod in the 
aid-north of South Australia, approximately 200 miles north of 
Adelaide. It la 476 equaro wiles in area and la bounded by 
longitudes 138°30• end 139°£a*t, and latitude* 32°13% and 
32°30* South. 

Mapping was carried out in Harch and April 1963 at 
a standard suitable for use on the Orroroo four-ail t» Sheot. 
Later it traa decided that the area should be mapped separately 
at a scale of one mile to one inch, detailed napping was 
carried out in July and August 196$, Sue to lack of tine 
only the south-east and mid-east of the sheet were mapped in 
detail. Xt waa decided to incoiporate title mapping with the 
mora generalised four-ails mapping «f the area to produce a 
provisional one-aile sheet. 

Tha following notoe on the stratigraphy of the area 



are meant as a euido for any further work that aay bo done on 
this shoet. 

SURRA GH©UP 

The oldest Pre cambrian sedimentary aequenco le 
refarred to the Surra Group outcropping in the coros of anti-
clinal structures vhich occur near Carrie ton, 2 miles vest of 
Johnburgh, west of SSinburr* Station. The general 3oquence 
in the south-east of tho shoot consists of foldapathio 
quartaito, silty shale with Iniorbedded doloxaitic bands, 
whitoquartaite and flroy doloalto with intercalated shaly bands 
at the top. The Yudnajoutana Sub-group is of variable thickness 
and it a baao stark* tho uppor limit of tho Burra Group. 

9 gndalya €uart»lto 

In the south-oast corner of tho area a palo pink 
foldspatliic qu&rtzlfco oxceeding 6,500 foot in thickness is 
thought to ho equivalent to this formation, iho aftssive to 
crudely bcjddod quartszite has discrete layora of fino- and 
Kodiua-aiaod. grains with heavy ctineral banding. Silty intorbeda 
and hard dol oral tic bands, averaging a few foot thick, occasion-
ally occur in the quart si to formation. Poldepar, generally 
kaollnlsed, occurs at some horiaons. 'Iho lover portion of the 
UndAlyu Guartzite that crop* out beyond tho aouthern Halts 
of tho shoot has not boon inveatigated. Ktxla unit may also ho 
equivalent to the Cndalya Quartalto. ©no and a half niloo 
B.S.E. of Oladdie Hosae stoat! thoro ia a pink, medium-erainad 
foldapathio sandstone which contains heavy tainoral banding. 
It la suggested that this sandstone should also be correlated 
with the tskdelya Quartaito. 



? Lonrar Auburn Bofro^n^ 

In the attne locality * Monotonous sequancc of hard 
gray doiomitio bande alternating with layer* of laminated earbon-
• to-rich ailtatono conformably ovorliee the Undaly* Quartslte. 
Theso sediments occupy area* of low relief where the outcrops 
are sporadic. The dominant feature, of this sequence is tho 
repeated occurrence of the hard do leal tic hands. On tho 
weathered eurface of tho dolowitlc siltsten® and shale the 
lamination is quite conspicuous. Cleavage is poorly developed 
in tha silt stone. White, thin, quart* hands occur occasionally 
in the silts tone. Brown iron oxido inclusions arc common in 
the slltstone and shale and probably represent former pyrite. 
She carbonate*rich siltetono weathers to yellow eoft silt, 
occasionally with liesegfcng rings. 

©no and a half miles east-southeast of Oladdie 
Homestead a sequence of fine-grained, bluieh grey sandstone, 
banded grey sllty limestone with interbedded green shale and 
li«ht huff limestone was obeerved overlying the pink medium-
grained sandstone described earlier. The sandstone unit in the 
upper portion of the sequence has interbeda of slltstone and a 
thin xons of breccias with bluish-grey, ehaly angular fragaante 
in a quarts!tic matrix. This sandy unit is a dominant feature 
in this sequence suggesting that the correlation with the 
tentative Lower Auburn Formation of the south-east corner is 
uncertain. However, this sandy ynit may be a lateral facias 
variant of the repeated dolomitic bands mentioned above. More 
detailed mapping is roquirad to establish a reliable relationship 
between these two sequences. 

? Watorvale Sandstone ?!ember 

In the south-eaet corner of the area a strike ridge 

of quartsite trending 70° fome a prominent topographic feature. 

/ 



Thia bedded feldspathlc quartslte, which le 300 feet thick, 
overlies the monotonous sequence of dolomitic silts tone, is 
fine- to medium-grained and quite friable in parts. In so»e 
horlaons dark micaceous flakes are associated with heavy mineral 
handing. Sedimentary facings obtained by using small scale 
cross bedding at a locality 3 miles S.&.. of Minburra. Station 
indicate that the quartslte ia not overturned. The qu&rtaite 
steepens in dip from 20° to 50° along the ridge in a south-west 
direction, laminated yellow siltstone bands are occasionally 
developed in the quartslte. 

To the vest of the Kinburra Station a seemingly 
thicker, pink, bedded quartslte forms the oontral part of the 
fieadleby 0111s. Large-scale cross bedding is strongly developed. 
There are several sets of well developed Joints, the more con-
spicuous being perpendicular to the bedding. Tbe jointing has 
given the quartslte a blocky appearance. The small amount of 
feldspar in the quarfczite is usually altered to white powdery 
kaolin. Lithologically thi® quartslte and the one to the south-
east are quite similar and are equated by the writer. The 
apparent discrepancy in thickness between the two quarts!tea is 
readily explained by the flat dip of the quartslte ia the 
Bendleby Hilla, 

A 000 feet thick fine-grained White quartxlte crops 
out as a strong ridge I mile east of Oloddia Itomesteiad. The 
limited work dene on the quartslte does not provide adequate 
information to correlate the rook unit with the other two 
qusrtsltes. 

P.J. flinka recorded the occurrence of a brown 
quartslte with rounded quarts grains 2 miles north of Carrie ton. 
three miles south-vest of the township he noted a white ripple 
marked feldspathlo sandstone with interbeds of silt and shale. 
This unit is considerably thicker than the othor quartsltea. 
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t Upper Auburn., Dolomite 
^ 1 

In the south-oast corner of tho ahoet the bold& 
1 Vatervale Sandstone Member is sharply overlain by a thin sone 
of green silt and hard, thickly-bedded blue dolomite, tine 
lamination oooura in the dark blue dolomite, which la pyrltlo. 
Thin lenses or stringers of chert have been observed in some 
horlxons of the doiomitio unit. Thin interbeds of calcareous 
elltstone ooour occasionally throughout tho doiomitio unit. 
Estimated thickness is BOO feet. 

Two miles wast of Baltimore But near the north end 
of tha Bendleby Bills the rock sequence overlying the foldspathlo 
quartalto consists of grey laminated dolomite, calcareous silt-
stone and interbedded sllty bands. At tills locality the rock 
type immediately underlying the glacial deposit Is a calcareous, 
laminated pale yellow shale. However, At the southern end of 
the Bendleby Bills, 9 miles away, P.jr. Sinks observed that a 
white fine-grained quartsite was overlain by gritty, cross-
bedded sandstone and tllllto. Xt would appear that the dolomite 
lanses out completely towards the south. Careful investigation 
of the tllllto - dolomite contact is essential to establish 
whether It represents a dlsconformity. 

About miles east of Oladdie Homestead the doiomitio 
sequence is absent and la replaced by a thin sone of greenish 
grey shale which overlies tho bold ridge-forming quartsite. The 
absence of tho dark blue dolomite marker bed makes stratlgraphle 
correlation difficult. More work needs to be done In this 
locality. 



UMBSRATAKA GROUP 

Am defined by Coats (196k) this reck unit represent* 
the formations between the top of the "upper giaolal. sequence* 
and the base of the "lower glacial sequence0. She Sobers tans 
Group is developed in the Carrie ton area with minor variations 
from the type area. The lowest unit of the Umberatasaa Group is 
known as the Yudnamutana Sub-Group representing the "lower 
glacial sequence*, ihe only units that can be identified with 
certainty are the viatica Formation, Tapley Hill Formation, and 
Yudaamutana Sub-Group. 

Yudaamutana." Sub-Orouo 

The characterlstic feature of the Yudnamutana Sub* 
Group is the reourrenoe of faceted and striated boulders of 
variable else and rook type, the origin of these ill-sortsd 
sediments is believed to be glacial although slump action appeals 
to some American geologists, the extension of the boulder bade 
over vast distances favours glacial origin. 

From a general investigation of the area two distinct 
formations are recognised within the group. The lower unit 
contains erratics of variable composition and else est in 
an argillaceous to sandy matrix, whilst the upper unit la 
characterised by bedded, green and partly gritty eiltstone. 
In general the tillite appears to be conformable with the 
underlying dolomite of the Burra Group hut detailed mapping may 
reveal a dlseonformahie contact along the southwest side of 
tho Bendleby Mills, 

The tillite, which con to ins abundant Cobbles and 
boulders of quartslte, granite and axfcose embedded in a Shaly to 
ellty matrix, Is an excellent marker. Lrratics of quartslte, 
granite and granitic gneisses are generally rounded whereae those 
of shaly composition are more angular. Some granitic erratics 



Measure up to 2 feet in diameter. In aoma horizons the matrix 
of the tillite ie calcareous. Thin f el spathic sandstone with 
distinct cross-bedding occasionally occurs in tho tiiUte. Pine-
grained white quartssite bands are common as thin interbods, 

m e massive tillite is overlain by hard, bedded green 
elltstone *faich is gritty in parts. Bounded pits resulting from 
grit grains from the elltstone are somstimss the only indication 
th*t therook is a tillite. the general lack of rook fragments 
mitfit suggest that the sedimentation was at the closing phase 
of the glaelation, the grits, usually quarts, are irregularly 
distributed. 

Systematic mapping is required to draw a boundary 
between the two foimatlons. the base of a dark, well laminated 
shaly dolomite (Tindelplna Shalo Member) defines the upper limit 
of the bedded gritty siltatone. 

The Yudnaamtana Sub-Group varies appreciably in thiok-
noss, ranging from 2,000 feet in the south-eastern comer to 
300 feet one mile east of Oladdie Homestead. On the western 
limb of tho Eendleby anticline the tillite thickens towards 
the south. 

Tfrpley Hill Foncatlon. 

A aeotlon near Gum Creek at the northern end of 
Bendleby Hills affords a continuous sequence ranging from the 
Surra to tho Vilpena Group. A lower member of finely laminated 
•halo and laminated slate equivalent to the Tindelplna Shale 
Member can be distinguished in the Tapley Illll Povmatlen. 

This unit oonsists of finely laminated shalo, partly 
carbonaceous, with grey doiomitio lntorbeds. It Is relatively 
easy to recogniso this unit in the sequence because of the 
distinctive fine lamination, bedded pyrite and the appreciable 
carbon content which is absent in the underlying green gritty 
sll tstone. The dark shale weathers readily to a palo yellow 



.. -0-

colour. In a weathered specimen tho rows of pyritic or llmonltic 
ouhoa aro parallel to the bedding. Near the base of the unit 
thin dolomitie bands, 3 to 3 feet thick, alternate vith 
weathered yellow laminatod shale. On the woatorn slopo of tho 
Bendlehy Kills the thin basal dolonltlo band becones gritty 
in parts, usually with associated quartaitle cobbles, the 
grits and cobbles In the lenticular dolomitlc band might be 
derived by non-glacial erosion of the underlying glaoiais. 

s . 

Three miles due west of Baltimore But, a ten-fest-thick 
band of shiny micaceous haematite cute across the bedding of tho 
Tindelpina Shale Member. The development of the haematitic 
veins near the base of the Tindelpina Member has beon seen at a 
number of localitlea. 

veil laminated, dark blue, blocky alatos of tho Taploy 
Hill Formation overlie the Tindelpina Shale Membor. The blocky 
nature of the alate is produced by joints. On wosthering tho 
dark slate becomes a pale purple shale * In the Sum Creek 
section the slate is observed to be highly calcareous in tho 
middle and the upper part of the formation. In this respoet 
it is difficult to distinguish a carbonate sequence comparable 
with the Pekina Formation. 

One and a half mHea east of Oladdle Homestead sovcral 
bands of fine-grained sandstone or sandy silt stone occur in the 
eoquence of black laminated elate. 

Wllloehra Formation 

Owing to the lenticular!ty of the rock units in tho 
mid-t?mberatana Group the use of the Villochra Formation on a 
broad basis to include all the rock units between the Taploy lslll 
Format ion and the Wilpena Group may reduce the difficulty of 
stratigraphlc correlation. However, if the three topmost 
formations, via. iTnorama Shale, Treaona and Blatina Formations, 
are recognisable, then the embracing Villochra formation may bo 
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tmiployed to includs the monotonous elltstone end sandy silt-
stone together with the lenticular Stiaa Fo mat Ion. 

? Tarcowle Siltstone Member 

fhe disappearance of the fine, even laalnatlon 
typical of the Taplsy Bill Formation is gradatlonal. Consequent-
ly, the upper limit of the Tapley Hill laminated shale Is 
subjective as the overlying grey siltstone possesses some form 
of inferior lamination. Towards tho top of the Tapley Hill 
Formation the rock develops sandy lenses which pinoh and swell 
laterally. This hard, resistant unit develops cross-lamination 
from whloh the correct facing of the rock is determined. The 
resistant character of the unit is indicated by the foraatlon 
of a bold ridge 6 miles bearing 290°E. from Baltimore hut. 
Throughout the sequence the sandy elltstone ie well bedded and 
fi*ggy. 

To the east of Oladdie Homostead the rock unit over-
lying the well-laminated Tapley Hill Formation le a yellow fine-
grained sandstone with strongly developed liesegang rings. 
Flno, oven lamination occurs in certain horizons. The unit is 
moderately calcareous, Judging from the pitted, weathered, 
surface. Towards the upper portion of the uft&i thin layers of 
grits, i cm. in thickness, have been observed. Tho transition 
of tho Tapley Hill Formation to the yellow sandstone up the 
sequence, appears to Indicate that the succession of grey silt-
stone and sandy siltstone described above is missing. This may 
bo due to non-deposition. 

The pinching and swelling lenses of sand are character-
istic of the Tarcowle elltstone. 

Six miles bearing 2$0°£. from Baltimore hut the 
sequence of monotonous sandy slltstones is overlain by yellow 
fine-grained sandstone, with interboddod limestone, siltstone, 
and pinkish-brown medium-grained sandstone bands. The sandstone 
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becomes gritty toward* tho top. The colour of the sandstone 
le contributed by the weathered feldspar content of the rock. 
According to a petrologies! examination by AMDEL, the rock le 
a porous sandstone with sericitlsed feldspar and limonltic 
staining and no bedding features. 

? Btlna formation 

Overlying thie yellow sandstone is a dark blue, 
massive, oolitic limestone, partly gritty, with whlto calclte 
crystals strongly developed near tho base. This limestone is 
approximately 100 feet thick and forms a prominent ridge which 
le limited in lateral extent because of its lenticular nature. 
The limestone is overlain by orange, laminated shale with 
llesegang rings, mis thin shale is overlain by greenish-grey, 
silty shale and pale pink sandy siltstone which has distinct 
lamination and forms a Jagged ridge, m e 200-feet sequence of 
shale and siltstone is dominated at the top by a pink medium-
grained sandstone which forms a prominent rounded ridge. 
Lithology and stratlgraphic position suggest that this sequence 
of limestone, shale and sandstone may be equivalent to the 
Ctina Formation. 

A thicker unit of grey, hard, bedded, partly gritty 
limestone occurs east of 0laddie Homestead. There are some 
thin interbede of limy siltstone. Towards the top of the unit 
the limestone becomes oolitic and contains several brown 
caicito veins. 



Enorana Shale 

At Oladdi« Homeetead the bl.uiafc-gray oolitic limestone 
is overlain by fine and evenly- lamina ted green shales. the 
boundary le obscured by soil cover. Good partings along the 
bedding and cleavagoa are comaon. This unit Is remarkably 
consistent in llthology at this locality. Six silos bearing 
290%. from Baltimore hut the green laminated ehals ovariles 
the sandstone ridge-former. Occasionally a lenticular bluish-
grey 30-feet-thick oolitic limestene and yellow shaly band lie 
between the sandstone and the overlying green shale. In this 
locality the shale becomes siltier towards the upper portion 
and forms a bold ridge. The silty and partly sandy character 
of the green shale is due to quarts!tic lenses. Tho character-
istic llthology equates this unit with the Eherama Shale. The 
Enorama Shale persists throughout the entire area. 

TTezona Formation 

Six and a half miles bearing 290°B. from Baltimore 
hut, a 40-feet-thick, hard, pale pink limestone ooours at the 
top of the green shals. This limestone is oharacterleed by 
numerous dark brown flakes which produce the hieroglyphic 
effect. The llmeetone occurs as lenses of limited lateral extent 
in this horizon, interbedded with grey shaly bands. This lime-
stone with the characteristic hieroglyphic• markings le 
correlated with the Tresona Formation. At thle locality, the 
'hieroglyphic* limestone IS overlain by a pink medium-grained 
sandstone one quarter of a mile west of Oladdie Homeetead. No 
sUch development of limestone was observed above the Enorama, 
Shale. The latter le sharply overlain by a purple medium-grained 
sandstone which forms prominent ridgss. Tills 100-feet-thick 
sandstone is a good marker becauee it defines the topmost 
formation of the Umberatana Croup. Grits occasionally occur 
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at the base of this unit. South of Oladdie Creak the vest-
dipping sandstone unit Is cut by shears. This sandstone Is 
considered to be tho .Elatina Formation. 

wilpena group 

The Sfllpena Group consists of a characteristic 
sequence of rocks corresponding in tine interval to the upper 
portion of the Marlnoan Series In the Adelaide System. Xt is 
well established in the Flinders Ranges and ita fonsatione are 
recognisable in the Sarrleton area. 

Field investigation was concentrated on the upper 
part forcing tho Price «s ftange Sync line 8 wiles north of 
Carrie ton and the elongate syncline 10 miles north-north-west of 
Johnbargh. 

Nuccaioona formation 

The basal rock unit of the Wilpena Group is the 
NUccaleema formation which la a characteristically thin, pink-
yellow-weatheriug dolomite ( 4 - 6 feet thick) with overlying 
purple laminated shale. This formation overlies the topmost 
rock unit, the JSlatma Formation, of the Ueiberatana Group. 
However, the pink dolomite is very lenticular but the more 
persistent purple shale Is generally present. The pink dolomite 
occurs I alio bearing 2$Q°B. from Oladdie Homestead, at this 
locality the dolomite is 4 feet thick and limited in lateral 
extent. In the Price's Range and elongate eynolines investigated, 
the Nucealsana foraatlon la recognised by the good development 
of the purple, thinly bedded shale above the JDlatlna Sandstone, 
although the pink dolomite is absent. It should be noted that 
lenses of pink dolomite occur below and within tho ftlatina 
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Sandstons. The dolomites below were observed miles south 
of Oladdle Creek while those within the formation were seen 
3 sales bearing 80° fro* Carrie ton. Ia the latter case the 
dolomite with a thin sons of overlying purple shale is overlain 
by pink gritty sandstones which resemblo the Blatina Sandstone. 

Vlupe Siltstone 

In the Prices* Range syncline the shaly fiuocaleena 
Fomatlon grades upwards into a sequence of outcropping green 
shale and siltstone with strongly developed lamination. Ripplo 
marks occur near the top of the green shaly sequence. One nlle 
bearing 290° from Sandll Park the olive green evenly-laminated 
shale haa interbedded purple sandstone and yellow siltstone. 
The hard banded sandstone with fine- to medium grains is 
strongly marked by liessgang rings, distinct cross-bedding la 
well developed in the sandstone. 

A.B.C. Range Quartslte 

the green shaly sequence in the Frloos* Range syncline 
la overlain by a medium-grained, banded pale purple orthoquarts-
ite. Tho A.B.C. Range Quartslte forma a bold ridge with a 
scarp-like outer wall. Hoar the contact the ̂ wnieh-grey, drab 
and fine-grained sandstone with irregular banding Is regarded 
as the topmost member of the underlying Ulupa Siltstone. Heavy 
mineral bandings occur occasionally in the unit. The small 
amount of feldspar present in the quartslte has been weathered 
to a White powder. The quartslte measures 300 feet in thickness 
on the eaetern limb of tho syncline. 

In the elongate syneline 3 miles east of Harris ton 
the quartslte is absent; it was probably eroded prior to the 
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deposltlon of the fconoka Formation. 

Bonyoroo formation 

fho contact botveen tho A.B.6, Hange Cuartxito and 
tho overlying purple ahala of the Sunyeroo format ion lo well 
defined. Steeply vest-dipping cleavages are strongly developed. 
Consequently, good partings parallel to cleavagos predominate 
over the poOrly-devoloped partings along the bedding plane. 
However, with the occurrence of interbedded olive green ehale 
the bedding plane becomes better defined, this purple shale 
is readily susceptible to weathering resulting in a bloachod 
pale yellow ehale. Tho fresh shale is highly friable or brittle. 
The formation is approximately 2,000 feet thick. 

The absence of the shale in tho synollne 3 mlleti east 
of Carrieton is attributed to erosion prior to deposition of 
tho Wonoka formation. 

Vonoka formation 

A conglomeratic »one with elongated pebbles and cobblss 
of quarts and shaly fragments set in a liny matrix occurs 
miles bearing 290%. from Sandil Park. Thie 30 foot band of 
conglomerate Is overlain by pale blue, well-bodded fine-grained 
calcareous sandstone, there are thin shaly Intorbeds in tho 
conglomerate. On the weetem side of the eynclino the conglom-
erate is noticeably thicker, about 200 feet. Light blue, clean, 

Moicaoeous fine-grained sandstone occurs as interbeds in tho con-
glomerate. From photo interpretation, tills unit appears to 
lie die conformably on top of the tJlupa Siltstone sequences and 
the boundary is apparently an eroslonal surfaoo. However, 
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further detailed mapping ia vital for tho confirmation of 
the die conformity between the Wonoka Formation and tho Ulupa 
Siltstone. 

CONCLUSIONS 

Sediments referable to the Burra, Umboratana and 
Wilpena Groups of the Adelaide System outcrop over of the 
area contained within the Carrieton 1$63,360 Sheet. The total 
thickness of this sequence of rocks, measured from tho aorlal 
photographs, is estimated at more than 30,000 foot in the north 
eastern corner of the area. The rock units are tentatively 
correlated with those established in the Central Flinders Ranges 
and Burra regions. Because of the absence of markor beds and 
mappable contacts within the middle to upper Umberatana Group 
it may be necessary to reprosent this sequence as an undifferen-
tiated unit. 

SKY jAGK 
12/11/65 

S. K. YONG 
Geologist 

REGIONAL MAPPING SECTION 
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