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SUMMARY .

The structure and petrology of Upper Precambrian and
Cambrian rocks have been studied in detail, in an area 28
miles north-east of Adelaide, South Australia. The rocks
occur within a broad zone of high grade metamorphism on
the eastern side of the Mt. Loftleanges.

The Upper Precambrian succession consists predomin-
antly of pelitic and semi-pelitic schists, quartzites, calc-
gsilicate rocks and calc-shhisté, and the Cambrian seqﬁence
of quartzo-feldspathic schists, migmatites, granite gneiss,
calc-silicate rocks and minor pelitic schists and quartzites.

The rocks have reached the sillimanite grade of
metamorphism and the metamorphism 1s ﬁf t&e low pressure-
intermediate type.

Dolerites, pegmatites,_minéf granodiorites and granites
intrude the meta=-sediments.

Mineralogical and structural relatiounships of the
granite gneiss, indicate that it has been forméd by
recrystallization of the quartzo-feldspathic schists. Small
scale metamoxphic differentiation,appears to have accompanied
the recrystallization., The migmatites are believed to.have

been formed by metamorphic differentiation rather than by

anatexis.



Three phases of defcrmation are recogniged

Upper ¥recambrian rocks and two in the Cambrian,
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and third phases of felding, the foliation

cleavage. Lthe deformations in

not appear in the Cambrian rocks.

in the
The

the Upper Precambrian

Lach

. deformation has been accompanied by the formation cof

rocks defovrmed by the second

Al

2 a crenulation

=t

both the Upper Proterozmoic

‘and Cambriau seguences are considered to be velated,

Petrofabric studies of iuartz,

related to the respective

analysis

macroscepic structures.

scapolite and biotite are

s

of the chronoleogy of crystallization and deformation

of tihese rocks indicates that crystallization coutinued

during and after each phase of
Taulting commenced either
metasomatic

morphism. Intense

pihase of £aulting resulting in
nf albitites and in some cases
albitites formed in

brecciated by further movenent

deformation,

prior to or duriug meta=-
activity followed a later
the widespfead develouhent

tale ora bhordies. The

the fault zone were subseguently

and later healed by tae intro-

~duction of more metasomatic fluid,



=

his project was initizlly suzgested to the author hy
Oreieds leeman., T

-

ok

of the field work with Jr.J.L. Talhot and Or.in.d. tills

of the University of sdelaide, and Jr.3., Jobbs of the

University of asydney. Cevitain sections of the petroloyy

t

have been discussed with Jr.B.L., Gliver, Yr.da.v. Hleeman

Hr .0, Virgo of the University of .adelaide and Dr.ia.J.H.

White of the Australian iriat

e

»

Lie author has discussed vaxious aspects

onal University. siv.A. Whittle,

e Ayres and Y. Dindquist, Lcounomic Jeoloxy Yept., University

of Adelaide, assisted the auther with the mineragraphy.

Dy .ai.ud, Hleeman read part of the iunitizl drafi aad

Dv .3, Jaily read the Introduction and Stratigraphy sectinns.,

The suathor is particularly indebted to “v.J.h. Taibot fo

kS

his vezding and critical cxamination of the wihole manuscript.

tir.d, Lorenzin prepared the thin sectioas and

swan assisted with the layout of. some maps. #rz.R.3hortland

tyred the draft copies and the final manuscript, aand .lis

Summey the text fizuve descrintions., The author also wi

td express his gratitude to his wife for +the preparvation
of tihe photographic FLigures and forxr the hnelyp aand encoura
she gmave during tihe writing of tihe thesias.

he expenses incurved during the field work aad tae
reproduction of the line drawings were defrayed by tae

dnivevsity of Adelaide Reseaveh rant

En
I

uiad .

=

3

e
i3
L=

(v

nes

crent
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All specimens veferred to iu this thesis are catalogued

in the museum of the Jeolozy Department of the University
of Adelaide. 3pecimens with the prefix A200- have been
cﬁllected by the author; those with the prefix ﬁ;ga- s

or xil= and 9= ave specimens lenf tolthe autior by Ir.a.d.
¥leeman (University of adelaide) and D adede Chinner (Uni-

™,
i

versity of Cambridge), he catalopued information iuncludes

the name of the rock, the catalogue aumber and the appiroxi-
mate location, The location of esach specimen is given as

a national grid weference as shown on the Tawler 1 ineh to

1 mile biilitary Sheet (Fig,2) and reproduced on Plate 1.



;35 square miles of pastoral country in the Pewsey Vale area,

i;bproximately 28 miles north—east of Adelaide (Figs;l and 2).
;if_contains folded and metamorphosed Upper Precambrian and
f Cambrian rocks in faulted contact, Intruding them are small
;;ﬁ@dies of dolerite, granite and pegmatite (Plate 1), Extensive
fﬁefasomatism has altered some of the metamorphic and igneous
é;aeka to albitites,
| .Tpié region forms part of the Mt,lofty Ranges, an aréuéta
‘belt made up of "Archean", Precambrian and Cambrian rocks
?ffigs.l and 3), Unconsolidated Permian and Tertiary sediments
f#isb oceur within the ranges fFig;a); The relationship between
Eﬁhé older rocks is shown in Table 1.
."Aéshmﬂur'-
The."Archean“ rocks oceur as isolated inliers over-
- lain unconformably by roéks of the Adelaide Supergroup
| (Fig.1)s They consist of high grade meta~sediments, metaso~-
matic and igneous rocksy, which have undergdne retrograde
metamorphism before the deposition of the Adelaide Super-
group (Talbot,1963),
The terms "Houghtonian Complex® (Howchin,1926), "Barossa
Beries" (Woolnough,1908;Hossfeld,1935) and "Hbughton

Complex" (Talbot,op.cit;), have been used to describe the



FIG. 1.
Ceneral relationships between the
Lower 'Precambrian§ Upper Precambrien

and Cambrian. The area studied i1s

outlined.
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FI1G.2,
Part of the Gawler Military Sheet,
Scale 1 inch = 1 mile. The area

studied is outlined,






TABLE 1,

Eastern Mt.,Lofty Ranges., | Western Mt.Lofty Ranges

Kanmantoo Group
Lower Cambrian 1

Kanmantoo Group2
Lower Cambrian

Conformable, uncon-
formable or faulted,

Conformable or uncon=-
formable,

|Proterozoic

Adelaide Supergroup,.

Adelaide Supergroup.

Violent unconformity.,

Archean"

'i;:Age documented by fossils only in the Delamere region,
+ . in the Southern Mt,Lofty Ranges.,

2; Only 450 feet exposed compared with 30,000 feet in the
. Cape Jervis region - see text,




FIG. 3.

Geological map of South Australia,
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the Torrensian, Sturtian and Marinoan,

Subsequently,

1, A1l locality names mentioned subsequently in the text are

given in Plate 2,



2.
1

.rcckg of the Houghton-Barossa inlier (Plate 2)s An
;;nArehean“ age was first proposed by Howchin (1906) for
 :the8G basement rockso Their true age is however, unknown,
!1:R§diom§tric determinations indicate that they are at least
.of Middle Proterozoie age (U/Pb, 1 +510m,.y.+100, Collins

et al.,1953; 1,880 m.y.+zs, Greenhalgh and Jeffery,lBSB),

as

 but/these ages refer only to the age of metamorphism, the

rocks can be expected to be much older,

' ,gdgL§;gg Sggg;g;ggp;

Unconformably overlying the "Archean" basement is

a thiok sequence, (28,000 feet, Mawson and Sprigg,1850) of

limestones, quartzites, shales and glacigene sediments,

which were depbéited in en'elongated‘zone extending fronm

'Kangafoo Island to the northern border of the state. This

~site of extensive sedimentation, referred to as the

"Adelaide Geosyncline" (8prigg,1952), was active during
the late.Preéapbrian and early Palaeozoic times.

The Adelaide Supergroup rocks have previously been
referred to as the "Adelalde Series" (David 1922), the
"Adelaide Systenm" (Clarke 1938; Mawson,1948) and the
"Adelaide Supergroup" (Daily,1963). Mawson and Sprigg(1950)
formally defined the Adelaide System and subdivided the
sequence found in the Adelaide region into three series,

the Torrensian, Sturtian and Marinoan, Subsequently,

1,

All locality names mentioned subsequently in the text are
given in Plate 2,



8prigg (1952) added a fourth division, the Willouran Series,

L :

T“ Whi°h is considered to be older than the Torrensian, Daily

:(pp;cit;j proposed that the terms Supergroup and Group

~ replace the time~-rock terms System and Series, a proposal

; 1n press ).

f Ka£man£a2_Q;aa2o

which has been adopted in this thesis.
' . 2
‘The Adelaide Supergroup rocks pass conformably into.

) fossiliferous Lower Cambrian on the western and lower south-
‘eastern sides of the Mt.Lofty Ranges, and are therefore
- considered to be Upper Proterozoic in age. Rb/Sr deter-

minations indicate that the base of the Adelaide Supergroup

rocks is either Middle or Upper Proterozoic (Compston et al,,
3

The Kanmantoo Group sediments occupy an arcuate

_H'belt on the eastern side of the Mt.,Lofty Ranges from beyond
- Angaston 1n€the north, to Kangaroo Island in the-sndth, a

'distance exceeding 200 miles (Sprigg and Campana,l1953;

Figs;l and 3), They consist of a thick (more than 30,000
feet, Junfossiliferous and monotonous sequence of greywackes,

silty phyllites, siltstones, and micaceous quartzites, with

. minox orthoquartzites,'cbnglomerates and limestones (Sprigg

1,
2.

3.

Type area about 350 miles north of Adelaide,
An unconformity between the Cambrian and Precambrian in the

Normanville-Sellick Hill region was originally proposed by
Thomson and Horwitz (1861), but in 1962 they apparently

‘rejected this hypothesis (Thomson and Horwitz,1963),

Type section occurs between Campbell Creek and Rosetta Head,
Viector Harbour, in the Cape Jervis region (Sprigg and
Campana ,1953).,



4,

3455 Campana, opscits) The deposition of these "flysch
;giikgﬂ gediments is believed to have been initiated by a
2 £6§er Cambrian orogeny (Daily,1956);

 5”  In the southern Mt.Lofty Ranges, the Kanmantoo -Group
1 §6nformab1y overlies fossilifeious Lower Cambrian, but in
? §thér areas the stratigraphie ané structural relationships
f_aré not clear, since outcrops are poor and fossiliferous
i?ér_distinctive lithologieal marker horizong are absent,
 ;H6wever,.deépite these difficulties mah& interpretations
} have been put forwards. |

Originally, the Adelaide Supergroup and Kanmantoo Group
 roek= were considered to be in faulted contact (the Nairhe
:fgult; Sprigg et al,,1951). Subséquently, Campana and
 ﬁ6rw1tz (1955) suggested that the Kanmantoo Graup was
;ffansgressive over folded ﬁAdelaide System" sediments, but
1this-was later rejected By Kleeman and Skinner (1959) on
:fhe grounds that there was no evidence for an earlier
. §eriod of folding involving the "Adelaide System". In the
  same year Horwitz et al;f1959) proposed that both the deer
.'Cambrian and Kanmantoo Group sediments were transgressive
over eroded and folded "Adelaide Systen™ rocks; The
author has found that the Kanmantoo Group and Adelaide
'Supergroup rocks are in faulted contact in the Pewséy Vale .

region (see Chépter 11).



Sa

 §é$ause.b£ the widespread metamorphism affecting the
Kgnﬁantoo Group, its age wasg regarded as “"Archean"
(Wbolnough 1908; Hossfeld,1935), or Precambrian (wachin,
51939)..Madigan (1925) was the first to assign a Cambrian
f ?éé; to these rocks. Later, on structural and stratigraphic
;f:ééiqence, Sprigg and Campana (1953) suggested a Cambrian
?¥6 0rdov1cian age. It is now generally accepted that the
'tlkéﬁmantoo Group is Cambrian in age,ﬁand this has been
'ﬁfSﬁp?oztad by recent radiometric datings (White et al., in
;pfess).

 E§;1x Pglaeggg;g Orozeny.

: The Adelaide Supergroup and Kanmantoo Group
;éédiments were deformed and metamorphosed during an early
f?hlaeozoic orogeny. Deformation "was achieved by jostling
?épd warping of the Archean basement of the geos&ncliﬁe“

" (Webb,1958).

| The metamorphisn (Rb/Sr,approx.465m.y.,Compston et al.,
.in press ) produced at its peak, a noith-south elongate belt
of amphibolite faciés rocké, extending from Tanunda to below
- Strathalbyn, on the eastern side of the Mt.,Lofty Ranges
(Fig.4). Within this belt there are granite gneisses,

| migmatites and pelitic schists containing andalusite, kyanite,

In this category Madigan included rocks which are now known
to belong to the Adelaide Supergroup.



FIG. 4.
General relationships of the meta-

morphic zones in the Mt., Lofty Ranges.
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6.
 ;5& 5111imanite, as well as synkinematie dolerite and
"7fggan1te intrusions (e.g. Palmer Granite, Rb/Sr, 480mey %15,
fi;white et al., in press), | |

_.. Igneous activity culminated in the intrusion of post
: _k1nemat1c granites of batholithic dimensions into the
. jKanmantoo meta=sediments (Victor Harbour Granife, K/A,

.457 Day e Evené;n and Richards, 1962). A revival of tectonic
..activity ococurred during the_Tertiary Period, particularly
.1n_the late Pliocene to.Early Pleistocene times. The area
now occupied by the Mt.Lofty Ranges was strongly uplifted

by doming and faulting, and the landscape rejuvenated,

Since the publication of the first 1" to 1 mile

sheet by the S.A.Geological Survey in 1951, major advances

qﬁaVe béen*made in the understanding of the stratigraphy and
_structure of the Precambrian and Cambrian rocks of the Mt.Lofty
fRénges; However, ﬁore detailed structural, stratigraphic,
metamorphic and igneous studies gtill remain to be done, part-
icularly on the eastern side of the ranées, where deformation
ﬁnd metamorphism are dominant aspects of the geology. Here 
our knowledge of the position of mineral isograds and their

- significance, and the relationship of deformation to meta-
morphism, is extremely limited, In addition, the number of
phases 5f folding recorded in these rocks 1s known only in a

few, small isolated areas., Furthermore, many stratigraphical



7o

31@&8 are as yet unsolved, particularly the relationship

“éﬁwébn_the Kanmantoo Group and the Adelaide Supergroup meta-

edimentse
frf 1s the purpose of the present investigation to try and
*Iﬁéidate‘aone of the problems ocutlined above by the mapping

_nafgﬁudy of a small representative area (Figol).

.. The physiographic features in the present area have
_géﬁited'from Tertiary to Recent uplift of an old eroded

“é;Tertiary) land surface (Campana,1955; Dalgarno,1961),

éﬁ#éhts'of this surface are now found at elevations of 1,500
_q_igeéd feet, 500 feet above the—floof of the adjacent

éééa Valley. Mt.Kitchener (elevation 1,965 feet), Pewsey
Iéfpbak (elevation 2,064 feet), are former monadnocks
é@hf.et al,,1961), Dissection of this plateau has been’

étféctiva along the fault scarp east of Rowlands Flat

Fié;gésa); Away from the fault scarp, the topography is
@ie;'Outcrops are more scattered, and alluvial flats cover
é§ o£ the area (Fig.5b), The main watercourse is Jacobs
iééké an anfecbdeﬁt stream, which cut down through the

iﬁéoZoic rocks during the Tertiary uplift.

The earliest geologlcal investigations in this area.
were entively petrological (Moulden,1895;Woolnough,1904),

{H@ﬁsield (1935) produced the first geological map of the area

in his study of the "Geology of part of the North Mt,Lofty



| FIG.5A.
General view of the fault scarp topo-
graphy adjacent to Tweedies Gully,
looking north-west from location
940 200. Barossa Valley appears in

the background.

F1G.5B.
General view of the more mature
topography beyond the fault scarp;

looking east from Pewsey Vale Peak.






& f?ic deposits on the western side of the area and later,
mpana (19853) included this area in his regional ma pping

¥4 gpq Gawler Sheet. Chinner (1955) mapped a portion of the

Qé?d“fing his investigation of the granite gneisses of the

ossa Ranges,



	TITLE PAGE: THE STRUCTURE AND METAMORPHISM OF THE PEWSEY VALE AREA NORTH-EAST OF WILLIAMSTOWN,  S. A.
	TABLE OF CONTENTS
	SUMMARY
	ACKNOWLEDGEMENTS
	INTRODUCTION




