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DEPARTMENT OF MINES 
SOUTH AUSTRALIA 

Rep.Bk.No. 62/93 
&.S. No. 34-39 

. D.M. 773/65 

REPORT ON RIFTS AND MAJOR SHEAR FAULTS 

' SOUTH AUSTRALIA , 

Questionnaire f o r Working G-roup on Tectonics 
Uppor Mantle Committee 

ABSTRACT 

The d e f i n i t i o n of r i f t s and major shear f a u l t s i s d iscussed, 
A prel iminary t e c t o n i c map of South Aus t r a l i a using ava i lab le 
reg iona l mapping, geophysical and subsurfaoe information has been 
prepared f o r t h i s r e p o r t . An out l ine of the t e c t o n i c framework of 
South Aus t r a l i a i s presented emphasizing t rends of major f e a t u r e s . 
The second pa r t of the r epo r t presents the information f o r the 
I.U.M.C. quest ionnaire on r i f t s and major shear f a u l t s in South 
A u s t r a l i a . 

INTRODUCTION 

The South Aust ra l ian Divis ional Sub-Committee of the Tectonic 

Oat)up Committee was requested in September, 1965 to compile information on 

r i f t 3 and major shear f a u l t s in t h i s s t a t e . This information was requested 

to be in the form of answers to a quest ionnaire c i r cu l a t ed by Dr. J . G-oguel, 

( P a r i s ) , who i s Reporter of the Working G-roup on Tectonics of the I.U.M.C. 

( i n t e r n a t i o n a l Upper Mantle Committee). 

The task of preparing the data was r e f e r r e d to the w r i t e r by. 

the Deputy Director of-Mines and Chief G-eologist. I t was found t h a t p repara-

t ion of a prel iminary t ec ton ic map of the s t a t e from sea t t e r ed geologica l 
' \ 

and geophysical data was necessary before the quest ionnaire could be answer-

ed . This i n i t i a l work has delayed prepara t ion of t h i s r e p o r t . 

PART 1 . PRELIMINARY STUDY ^ 

. - • . ' : DEFINITIONS 

1 . R i f t s The fol lowing d e f i n i t i o n i s given in c i r c u l a r l e t t e r - -X 
No. 14 . I n t e r n a t i o n a l Union of G-eological Sciences p«26 -



" r i f t s are considered elongated s t r u c t u r a l depress ions , gener-

a l l y with one or two marginal f a u l t s , and of between 10 and 60km. 

width" - "svmclinal" o::* "basin" and e ros iona l depressions are 

excluded. 

I n t e r p r e t a t i o n of the d e f i n i t i o n in the broadest sense r a i s e s a 

number of problems in t h i s s t a t e e . g . c l a s s i f i c a t i o n of the 

elongate f ea tu re s such as the l a rge ly concealed O f f i c e r Basin' 

and the Kanmantoo Trough as e i t h e r r i f t s or geosyncl inal t roughs . 

Likewise some of the elongate troughs of Mesozoic and Upper 

Palaeozoic bas ina i areas of sedimentation revealed by subsurface: 

explorat ion in the G-reat Artesian Basin and elsewhere are i n . 

par t f a u l t con t ro l l ed . I t was decided owing to inadoquate cfeta 

on these o ther areas to r e s t r i c t descr ip t ion to the Torrens -

S t . Vincent R i f t which c l e a r l y complies with the d e f i n i t i o n . 

Major Shear Fau l t s According to c i r c u l a r l e t t e r No.. 14. ( i .U .G .S , ) 

page 27. - the term includes - "major f a u l t s severa l tens of 

hundreds of ki lometers in length along which hor i zon ta l move-

ment has been proved„" 

The wr i t e r has been unable to f i n d a d e f i n i t i o n of shear f a u l t in 

a number of s tandard t e x t s which have been consu l ted . 

I t i s assumed the re fo re t h a t the d e f i n i t i o n i s not r e s t r i c t e d t o 

wrench ( s t r i k e - s l i p or t ranscur ren t ) f a u l t s which are v e r t i c a l 

f a u l t s due to compressive s t r e s s on which predominant movement 

has been in the s t r i k e d i r e c t i o n . De S i t t e r ( " S t r u c t u r a l 

Geology" - Chap. 12 - 2nd Ed.) descr ibes "great fundamental 

f a u l t s " which may act in pa r t as wrench f a u l t s . These are 

large f e a t u r e s of great age belonging to major mountain ohains 

and charac te r i sed by f requent movements along t h e i r contiguous 

f a c e s . I f t h i s broader concept i s adopted f o r the term major 

shear f a u l t , i t i s p o s s i b l e . t o de l inea te a number of such 

f e a t u r e s in South Aus t r a l i a which show evidence of having had 

ho r i zon ta l components of movement. 
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• METHOD OF COMPILATION AND STUDY OF DATA 
r 

S t r u c t u r a l f e a t u r e s of areas covered by reg iona l mapping 
» • 

were assessed . Reports by government and petroleum explorat ion 

companies deal ing with subsurface information in the younger 

basin areas were s tudied f o r evidence of f a u l t i n g . In 
i , 

p a r t i c u l a r , reg iona l g rav i ty and aeromagnetic maps provided 

va luable ' informat ion oh broad basement conf igu ra t ions . A la rge 

number of a i r photo mosaics were scanned f o r evidence of 

regional l ineaments . 

A f a c t map (f igure 1) was compiled on a scale of 1 - inch t o 120 

miles showing known and probable f a u l t l ineaments . Fu r the r 

i nves t iga t ions would undoubtedly reveal much add i t iona l d a t a 

since geophysical and geological mapping and subsurface d a t a 

are: in complete. Numerous a i r photo lineaments in the Murray 

and Eucla •-;jas5.as" have not been shown on the f e e t map owing 

to d i f f i o u l t y in d i s t ingu i sh ing between major j o in t systems and 

zones of f a u l t i n g . The se ismioi ty paper by Burke-G-affney 

(1.952), although now out of da te , provided a u se fu l guide to 

loca t ion of e p i c e n t r e s . F i n a l l y a t e c t o n i c skstch map (Fig.2) 

was compiled on the same sca le as the f a u l t f a c t map. This map 

i s the bas i s f o r the fol lowing t e c ton i c i n t e r p r e t a t i o n , 

TECTONIC OUTLINE OF SOUTH AUSTRALIA 

(1) The Tectonic Units 

Seven tec ton ic f e a t u r e s can be recognized. 
* 

1 . The G-awler Platform - A s tab le c r y s t a l l i n e basement composed of 

sediments probably of Lower Pro te rozo ic age fc2500m.) in t ruded 

and metamorphosed by g r a n i t i c rocks of Carpentarian age (Middle 

Proterozoic 1500m, years t o 1800m0 y e a r s ) , mantled i n p a r t by 

Adelaidean, Palaeozoic , Mesozoic and T e r t i a r y .shelf sediments. 
2. Mobile c r y s t a l l i n e basement blocks of Median Bel t - v i z . Musgrave 

; ; : Grt&on n j. ; 
* NOTE; The f e a t u r e inoludes the &awler S-rcnitorc Nucleus(Sprigg,1953) and Shelf 
a r ea s , c . f , East-European p la t form, r e f . A. Bogdttnoff.. Explan.Note to I n t . T e c t . 
Map Europe 196lf, pp.26-29 ( i n t . G-eol. Congr.) 
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Paintfcr-Mt. Babbage 

Block - Peake-Denison-Mount/ Block, Willyama Block. Age i s 

pre-Adelaidean, in t ruded and metamorphosed by Carpentar iaa 

g r a n i t i c rocks and l a t e r r e - f o l d e d e f a u l t e d and in t ruded in p l aces 

by g r a n i t e s during the Ordovician, 

Adelaide Geosyncline and O f f i c e r Basin — The sediments are 

Adelaidean (Upper Proterozoic^lqJOQm. y e a r s ) , Cambrian and i n 

p a r t of Ordovician age . These b a s i n a l a reas separa te t he Median 

Bel t and Gawler P l a t f o r m . Pre-Adelaidean c r y s t a l i ' . a o basement 

in t ruded t)y Ordovician g r a n i t e s i s exposed in a n t i c l i n e s along 

the SE. f l a n k of the Adelaide g-sosyncline. 

Kanmantoo Trough - Lower ' to Middle Cambrian geosync l ina l b e l t which 

t r u n c a t e s Gawler P la t fo rm and f l a n k i n g Adelaide Geosyncline and 

probably extends t o south f l a n k , of the 'Willyama Block under 

cover of T e r t i a r y marine sediments of the Murray Bas in . Meta-

morphosed and ex tens ive ly in t ruded p a r t i c u l a r l y t o the south and 

eas t by g r a n i t e s of Ordovician age. F l o o r of trough ac ted 

as t e c t o n i c un i t and i s p o s s i b l y under la in by c r y s t a l l i n e 

Precambrian Basement. 

Great Ar tes ian Basin Region - An extens ive Mesozoic b a s i n , mant l ing 

Palaeozoic f o l d b e l t s which merge t o the eas t i n t o the Tasman 

Geosyncline (Wopfner, 1965). 

Gambier Babayment of Otway Basin - A deep t renoh of T e r t i a r y and . 

Mesozoic sediments extending across the c o n t i n e n t a l she l f and 

sou th -eas t i n t o V i o t o r i a . 

Southern Ocean Region - Three f e a t u r e s are p r e s e n t : -

a . Con t inen ta l s h e l f . 

b . Cont inen ta l slope 

c . J e f f e r y Deep (South Aus t r a l i an Basin) 

In the v i c i n i t y of 140°30'E the edge of Cont inenta l she l f 

i s only 30 miles (50km„) from the c o a s t l i n e . The f l o o r of the 
tha 

J e f f e r y Deep extends t o / e a s t - s o u t h e a s t e r l y so t ha t a t 14Q 30'E -• 

39 S i t i s only 55 miles (85km.) from the c o a s t l i n e . The 
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ocean deep may be of g rea t t e c t o n i c s i g n i f i c a n c e as i t has 

probably i n f l uenced the evo lu t i on of the t e c t o n i c framework 

over a long p e r i o d , 

( i i ) Teotonic Trends and F a u l t P a t t e r n s 

South A u s t r a l i a i s dominated by NW t o W t rend ing t e c t o n i c 

f e a t u r e s i Crossing t h i s s e t of ancient t r ends are NE, N and 

genera l ly subordinate E-W t r e n d s which give r i s e t o a funda -

mental p a t t e r n of polygonal basement blocks and wedges of 

varying m o b i l i t y . The dominant s t r e s s r e l i e f appears t o have 

been upwards and t o have been con t ro l l ed by deep movements below 

the c rus t as we l l as g r a v i t y phenomena. Block margins have 

been the l o c i of h o r i z o n t a l components of movements i n some 

zones. Fea tu res can be grouped in to the var ious t rend d i r e c t i o n s 

as f o l l o w s : - ' 

•1 • Nt>TT« and fflf Trends 

a . Median Belt chain of basement rocks , These inc lude many s t r u c -

t u r a l f e a t u r e s commencing with Hinkley Fau l t on the Westerri 

A u s t r a l i a border and extending t o the MacDor,alrl F a u l t near 

the New South Wales bo rde r . 

The Musgrave Block i s shaped l i k e a broad l e t t e r "V" . The SW 

f l a n k may be marginal t o a concealed P r o t e r o z o i c or Palaeozoio 

sedimentary bas in extending W i n t o Western A u s t r a l i a , 

b . Def lec t ion of nor thern po r t ion of Adelaide Geosyncline along 

Norwest Fau l t t r e n d . The Geosyncline i s bounded to the n o r t h 
* 

by a high g r a v i t y f e a t u r e whioh i s i n t e r p r e t e d as shallow 

basement. This i s r e f e r r e d t o as the.Muloorinna Gravi ty Ridge, 
c . Long ax i s of Gawler P l a t fo rm , bounded on south west by t he 

obscure Nuyts Lineament zone. This s t r u c t u r a l t r end extends 

NW under the Eucla Bas in . The geology of the c o n t i n e n t a l she l f 

north of 35°30'S i s a t p resen t unknown. The t r e n d r e - o c c u r s 

SE on the or thern hinge l i n e margin of the Otway Bas in . A 

major geophysical discordance occurs on the edge of the con-

* NOTE: S e e . F i g . 5 i n La i j e r r e re , J . & Drayton, R.D. 19651 A.P.E.A. 
Jou rna l 1965.P. 53. Some Geophysical Resu l t s across the Simpson Desert 
(pp . 58 ) . 
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t i n e n t a l shelf in t h i s bas in . The basin i s a l so an area of 

se i smioi ty and Cainozoic vulcanism. The Marmon Jabuk Fau l t 

is ' a p a r a l l e l s t r u c t u r e to the nor th vMch underwent minor 

movements in the T e r t i a r y . 

d0 N.1?r. and WW trends in edge of con t inen ta l shelf and axis of 

J e f f e r y Deep. 

• e . Gairdner (aeromagnetic) Lineament which probably marks the 

western l i m i t of Precambrian shel f sediments on t h i s pa r t of 

the G-awler P l a t f orm0 

2 . ME Trends • 

a . Kanmantoo Trough on the mainland9 Aeromagnetic da ta l i n k s the 

Trough with the Anabama Fau l t on the nor thern margin of the 

Murray Basin . I n t e r m i t t e n t minor subpara l l e l f a u l t s fol low 

the' Anabama F a u l t t rends across the southern end of the 

Adelaide Geosyncline. 

b . Paralana Fau l t — a complex zone of s teep f a u l t s con t ro l l ing the 

western margin of the Frome Embayment. The Naryilco Lineament 

(Wopfner, 1966) represents in pa r t an extension of t h i s f a u l t 

zone to the N.E. . To the S.W. i t appears tobe taken up by 

block movements in the f l o o r of the Adelaide Geosyncline. The 

Lincoln Faul t - a geomorphic l ineament - i s "the poss ib le ex ten -

sion to the S.W, of t h i s major zone of f a u l t i n g , 

Co Of f i c e r Basin - Trend i s marked by fo lded Adelaidean and Ordo-

vic ian sediments. Extension to the N.E. i s suggested by a 

g rav i ty depression, the Abminga Gravi ty low. Extension to the 

S.W i s suggested by geophysical d a t a , and reg ional mapping 

along the southern edge of the Musgrave Block. 

A p a r a l l e l f e a t u r e i s the Ferdinand F a u l t which extends NE in to 

the Northern T e r r i t o r y and in f luences the Amadeus Bas in . 

3 . N-S Trends - The Torrens lineament i s a marked f e a t u r e i n the 

t ec ton ic framework of South A u s t r a l i a . Many f a u l t s t r u c t u r e s 

occur in the southern and southwestern sec to r of the Adelaide Geo-

syncline which are p a r a l l e l to the lineament.and extend south 
NOTE; Canaple, J & Langdon-Smith, 1965. The Pre-Mesozoic Geology of the 
Western Great Artesian Bas in . A.P.E.A. Journa l , 1965, d i scuss subsurface gecxbgy* 



i n t o the Kanmantoo Trough. Thi3 s t r u c t u r a l zone i s ou t l i ned 

by the meridional alignment of many s e i smic i t y e p i c e n t r e s 

( F i g . 2 ) . N-S f e a t u r e s reappear f a r t h e r no r th i n t he Paake & 

Denison Ranges. This region marks the known nor thern extension 

of the Geosyncline i n t o the Msdian B e l t . The Dalhousie g r a v i t y * 

low expends however from Oodnadatta northwards to l a t i t u d e 26° . 

Fa r the r nor th the low appears t o combine with the Abminga 

g rav i ty low and swing westward as a week g r a v i t y t rough t o the 

Amadeus Bas in . The Dalhousie low f e a t u r e i s known to conta in 

Mesozoic and Palaeozoic sediments but may a l s o include Ade la i -

dean sediments in dep th . This i n t e r p r e t a t i o n suggests the 

Adelaide Geosyncline may be te rminated a t about 25°30' south 

by the Musgrave Block. 

4 . E-W Trends - The Uno Fau l t con t ro l s the d i s t r i b u t i o n of Gawler 

Range volcanics and was probably ac t i ve during l a t e Carpentar ian 

(1500m. y e a r s ) . The Hampton F a u l t , a lineament a t the head of 

the Great Aus t r a l i an Bight , may r ep re sen t a r e a c t i v a t e d ex ten-

sion of the Uho F a u l t . I n t e r m i t t e n t E-W F a u l t s appear in the 

Torrens ian cores of a n t i c l i n e s i n the Geosyncline t o the e a s t . 

•The F a u l t s were apparen t ly ac t ive in Late Torrens ian or E a r l y 

S t u r t i a n time (Upper Pro terozoic) . The E-W t rend of the edge 

of the c o n t i n e n t a l shelf west of 132°E may be r e l a t e d to the 

same major s t r u c t u r a l zone, 
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PART 2 

I.U.M.C. QUESTIONNAIRE 

SOUTH'AUSTRALIA 

R i f t s 

NAME: Torrens - S t . Vincent R i f t . 

Includes "p i r i e -Tor rens Basin", "S t . Vincent Basin" "Lake 

Torrens Sunkland." 

POSITION (Fig.1) Southeastern South A u s t r a l i a . 

Includes G-ulf S t , Vincent Area> Adelaide P l a i n s , head of 

Spencer G-ulf and Lake Torrens reg ion . Southern extremity-

i s N.E, coast of Kangaroo I s land a t 35°40'S t o northern end 

of Lake Torrens at 30O15'S. 

STRUCTURAL CHARACTERISTICS 

The S t ruc ture i s con t ro l l ed by Precambrian and Palaeozoic f a u l t 

systems which were r e a c t i v a t e d during the Cainozoic. These 

systems include the Torrens Lineament and other meridional and 

no r theas t e r ly t rending f a u l t s in the Adelaide G-eosyncline. 

The r i f t i s a meridional f e a t u r e of var iab le width . Maximum 

width i s about 70 ki lometers (40 miles) in S t . Vincent Basin 

to the south . Width may l o c a l l y pinch to zero in the c e n t r a l 

a rea between Snowtown and Crys ta l Brook due t o movements on 

the Ternpleton Faul t on the eas t s ide of the Hummocks-Barunga 

Ranges. Tota l length of the r i f t - i s about 600 ki lometers 

(380 mi l e s ) . The,marginal f a u l t s appear to have acteici' as 

normal g rav i ty f a u l t s during the Cainozoic, ' Throw i s - g r e a t e s t 

on the eastern f l a n k of the S t . Vincent Basin where a success-

ion of s tep f a u l t s probably accounts f o r about 900 meters 

(3000 f e e t ) of movement. In the Lake Torrens a rea , throw 

during the Cainozoic was a t l e a s t 300 meters (lOCOfeet). 

'AG-E OF MOVE?-,iENTS - The fol lowing sedimentary record i n d i c a t e s 

f a u l t movements in the Ceinozoic. Eocene Sands and coal measures 

; V in S t . Vincent Bc„sin were follov;ed by marine Oligocene-Pliocene 



and Pleis tocene t e r r e s t r i a l sediments ( t o t a l th ickness about 

700 meters (2200 f eet) i 

In the Lake Torrens area , T e r t i a r y andPleistocene t e r r e s t r i a l and 

l acus t r ine sediments are about $00 meters (1000 f e e t ) t h i c k . 

VOLCANIC ACTIVITY RELATED TO RIFT - Local l a t e Cainozoic b a s a l t 

' f l o w s on Kangaroo I s l a n d . 

3EISMIC ACTIVITY OR INDICATIONS OF RECMT MOVEMENT - The r i f t 

forms the western margin.of a seismic zone of minor a c t i v i t y 

. (Burke-Gaffney, 1952). 

INDICATIONS FOR POSSIBLE PATTERNS OF ANCIENT MOVEMENTS OLDER 

THAN THE ACTUAL RIFTING - The western margin of the r i f t coincides 

with the Torrens Lineament. This w i l l be discussed more f u l l y 

below and evidence given f o r Pro te rozo ic movements along t h i s 

f e a t u r e . The eas tern f a u l t zones of the r i f t were ac t ive as 

s teep up- th rus t f a u l t s t r u c t u r e s during the Ordovician orogeny. 

The r i f t zone has been the s i t e of much older sedimentat ion. 

This sedimentation probably began between 1,300 m. and 1,400 m. 

years , and continued i n t e r m i t t e n t l y u n t i l Middle Cambrian t ime . 



I.U.M.C. QUESTIONNAIRE 

SOUTH AUSTRALIA 

Major Shear Faul t s 

NAME; Mann Faul t (important member of the Median Be.11'.Fault 

System). 

POSITION - Traceable f o r 250 ki lometres (155 miles) from 26°S 

129°25' to 26°30'S - 131°50'E. I t probably extends as a s ing le 

s t ruc tu re to the Indulkana Range area 27 S - 133 20 'E. 

• NATURE OF OBSERVATIONS INDICATING HORIZONTAL • DISPLACEMENT 

ETC. - The Fau l t d ips S.S.W. a t about 60 degrees . A possible 

nor th-b lock-eas t displacement i s suggested by the d i s t r i b u t i o n 

of the r eg iona l metamorphic.zones. The dominant movement, how-

ever , appears to be north-block upward. These v e r t i c a l move-

ments were probably pene-contemporaneous with the emplacement 

of g r a n i t i c bodies and mafic and u l t r amaf i c i n t ru s ions of the 

Giles Complex. Fur the r i n d i r e c t evidence f o r nor th-block eas t 

movements i s suggested by the d rag on Adelaidean and Ordovician 

and t h e i r t runcat ion by basement rocks in the Indulkana Range 

a rea . The maximum poss ib le movement i s about 30 miles (20 

k i lome t re s ) . Similar wrench movements may be i n t e r p r e t e d f o r 

the displacement of the Moorilyana conglomerate on p a r a l l e l 

s t r u c t u r e s to the nor th ,descr ibed by Coats (1962) these move-

ments are now considered to be Pre-Adelaidean (Late-Carpentarian 

?) in age. An apparent na r th -b lock-eas t displacement may be 

i n t e r p r e t e d to occur between the Hamilton and Wintinna g r av i t y • 

highs far ther :"eas t towards Oodnadatta.. Fa r the r to the southeast , 

no r th block &ast movements are suggested by the echelon f a u l t 

pa t t e rns and drag s t ruc tu re in the Adelaidean sediments in the 

M'v3onftld Faul t zone. Wopfner (1966) described a no r th -b lock 

west displacement of the Paralana Faul t by the Lake Blanche 

Fau l t l ineament. 
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2.30 SEISMIC ACTIVITY OR INDIC/JTCNS OF RECENT OR SUB RECENT MOVEMENT -

No seismic a c t i v i t y r epor t ed . G-eomorphological^and d i s t r i b u t i o n 

of Quaternary sediments and sur faces suggest Quaternary move-

ments iajg&ic^North block up^wer^ maic. in the Manri Range a rea , 

2.40 RELATION TO FOLDED CHAINS, OTHER FAULTS - The Mann Fau l t may con-

t inue t o the southeast as the Lake Eyre Lineament (Wopfner, 

1 9 6 4 ) . This Lineament appears to cut the shallow block" 

c r y s t a l l i n e basement f l ank ing the eas t e rn margin of the Adelaide 

Geosyncline. East-west f a u l t s in the Adelaidean sediments 

west of the Para laaa Fau l t suggests a souther ly d i r ec t i on of 

movement of basement in t h i s r eg ion . Likewise, the Willyama' 

Block f o l d s t r uc tu r e s both in the basement and Adelaidean cover r 
rocks shows t h a t the block as a whole has moved to the sou theas t . 

The c e n t r a l pa r t of the Willyama Block in New South Wales i s cut 

by the W.N.W. trendingThackaringa Faul t wi th .apparent no r th -

block movement (King & Thomson 1953) which may represent 

a reg ional extension of the Mann F a u l t . The Thackaringa Faul t 

l ike the Mann Faul t and Hinkley Faul t i s an ancient f e a t u r e 

within the basement and i s associa ted with i n t ru s ive mafic and 

u l t r a mafic rocks . 

Adjoining the Mann Fau l t to the sou th and west i s the important 

Hinkley F a u l t . This i s a s teep dipping structural;. assoc ia ted 

with bas ic and u l t r amaf ic Giles Complex, I t extends fa r . i n t o 

Western A u s t r a l i a , 



NAME: Torrons Liaaamc^t. 

POSITION: - This complex f a u l t system s t r i k e s approximately 

. North-South and extends-f rom 30°S - 147°5'E t o 35°45'S - 137° 

4 5 ' E . 

NATURE OF MOVEMENTS INDICATING HORIZONTAL DISPLACEMENTS ETC 0 -

The p a t t e r n cf f o l d i n g in the Adelaidean sediments sugges ts 

a r e l a t i v e sou ther ly component of movement of the Gawler P l a t -

form '.block The lineament marks a hinged zone of r ap id t h i c k -

ening of the Adelaidean sediments on the wes tern f l a n k of t he 

Adelaide Geosyncline. The s ec t i on th iokens from.west t o e a s t 

across the l ineament from a few thousand t o t e n s of thousands 

of f e e t in the Geosyncl ine. The evidence of th icken ing e a s t 

of the l ineament i s supported by evidence of a low g r a v i t y t rough 
• ( 

i n the S t . Vincent Gulf Area and S.T7. margin of central and 

southern F l i n d e r s Ranges. The lineament a l s o marks the western 

l i m i t of strong f o l d i n g of Adelaidean and Cambrian sediments9 

. (Ordovician Orogeny). Moderate f o l d i n g of these sediments has 

occurred in the Yorke Pen insu la a rea however. 

SEISMIC ACTIVITY - Minor ep i cen t r e s are r e l a t i v e l y abundant (F ig . 2) ' 

eas t of the l ineament . One ep icen t r e occurs on the l ineament i p 

the 'Yarooka area a t the hee l of Yorke P e n i n s u l a , 

RELATION .TO FOLDED' CHAINS. OTHER miTT.TR.POSSIBLE EXTENSION - The 

l ineament forms the western boundary of a zone of impor tant 

fauLtsand shears up to 80 miles (130 km.) wide in the sou the rn 

p a r t of the Adelaide Geosyncline which intermeshes with the 
N o 

margin of the Kanmantoo Trough. At about 30 south .the nor thern 

extension of the l ineament i s i n t e r r u p t e d by the no r thwes te r ly 

t r e n d ' o f the Median B e l t . To the south^avai lab le evidence 

i n d i c a t e s t h a t the l ineament i s t e rmina ted by the Cygnet Fau l t 

margin of the Kanmantoo Trough. 



I.U.M.C. 

QUESTI ONNAI EE 

.Shear F a u l t s 

NAME: Cygnet F a u l t . 

POSITION: - I t probably extends from the edge of the con t inen t a l 

shelf a t about 35°45'S, 135°45'E t o the northwest coast of 

Kangaroo I s l a n d and i s connected by the l i n k i n g Sne l l i ng F a u l t 

t o the main Cygnet Fau l t (Sprf.gg, 195^Kingscote 4-mile s h e e t ) . 

From the re i t appears to ex tend e a s t - n o r t h e a s t on the seaward 

side' of F l e u r i e u P e n i n s u l a , ' The f a u l t c rosses the coast a t 

about 35°28'S and there connects with the Meadows-Kitchener 

F a u l t systems which form the s t r u c t u r a l background of the Mount 

Lof ty Ranges (Thomson, 1965) . 

DIRECTION OF MOVEMENT - I n Kangaroo I s l a n d a south blook-west 

movement i s i n d i c a t e d . In the Mount Lof ty Ranges the movement 

on the eas te rn f l a n k was probably south and w e s t . 

NATURE OF OBSERVATIONS INDIGATING DIRECTION OF- MOVEMENT ETC. - . 

Evidence of south block-west movement of the Kanmantoo Trough 

region west of Kangaroo I s l a n d i s suggested by the re—entrant 

f e a t u r e in the edge of the con t inen ta l s h e l f t o the wes t . 

I n Kangaroo I s l a n d the p a t t e r n of E.N.E. t rending f o l d s t r u c t u r e s 

in the Cambrian geosyncl ina l sediments (Kanmantoo Group) support 

a soutl. blook-west movement i n t e r p r e t a t i o n . I n Kangaroo I s l a n d 

the f a u l t forms the northern l i m i t of the high grade metamorphism 

and g r a n i t e intx^sions, i t a l so marks the hinge l i n e 6f5 the 

Kanmantoo Trough in which the Kanmantoo Group may a t t a i n ' a 

th ickness of some 15,000 metera (50,000 f e e t ) . A s imi l a r r e -

l a t i o n s h i p between metamorphism and Kanmantoo Group sedimentat ion 

i s observed along the Meadows-Kitchener F a u l t system of the 

Mt. Lo f ty Ranges. In the Mt. Lof ty Ranges t h e enechelon p a t t e r n 

of f o l d i n g in the Kanmantoo Group i s ou t l ined by a r i g h t handed 

arrangement of nor th-south s t r i k i n g syncl ines which show marked 
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l i nea t i ons and minor f o l d s t r u c t u r e s plunging southeast of south-

sou theas t . Movements which developed these s t r u c t u r e s occurred 

during Kanmantoo Group sedimentation and were apparent ly con-, 

t inued during the Ordovician orogeny. 

2.3 SEISMIC ACTIVITY - Several m'jnor ep icent res occur in proximity to 

the Kitchener-Meadows F a u l t . 

2.40 RELATION TO FOLDED CHAINS ETC.- The f o l d pa t t e rn described in 2.21 

con t ras t s with the l e f t handed a n t i c l i n a l en echeion system of 

f o ld ing in the Adelaidean and older rocks of the oen t ra l Mount 

Lof ty Ranges and to the no r th . I t i s suggested tha t evolut ion 

of t h i s pa t t e rn commenced before the onset .of Kanmantoo Group 

sedimentation and may extend back i n t o Proterozoic time before 

the onset of the shear f a u l t i n g tha t appears to have cont ro l led 

the margin of the KanmantocTrough. 

2.41 RELATION TO OTHER FAULTS AND POSSIBLE EXTENSIONS ETC. - The nor th- ' 

eas t t rending Encounter F a u l t , which was ac t ive in the T e r t i a r y 

appears to be - ^ r a l l e l to the complex margin of the Kanmantoo 

Trough developed i n the Mount Lof ty Ranges. Northeast of t h e 

Mount Lof ty Ranges the eas t block south and west movements were 

taken up by the complex f a u l t systems, of the Palmer, F lo r i e ton 

and Morgan Fau l t s on the west side of the Murray Basin . These 

f a u l t s f i n a l l y l ink ing with the Anabama Faul t system, i n t e r -
ne 

preted from the aeromagnetic d a t a . The Redan Faul t on the 

southeast margin ccf the ^i l lyama Block in New South Wales appears 

to be the equivalent of the Anabama Fau l t o f f s e t to the ea s t by 

movements on the M.iDonald F a u l t . The Redan Fau l t i s pa r t of 

the Darl ing Lineament system of N.S.W. 
* NOTE; I n t e r p r e t a t i o n based l a rge ly on aeromagnetic d a t a . r e f . B.P. 

Thomson, 1953. Geology & Ore Occurrence in Cobar D i s t r i c t p . 866. 
Geology of Aust. Ore Deposi ts . 1st Ed. (5 th Emp. Min. Met. Congr: 
Melbourne.) ~ 
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" ̂ ĈgAmbier J 

\ ^ b T W A Y \ 

I 1 ^ l 

26 

28 

30 

32 

54 

3<T 

38 
1*0* I3Z" 134" 136* 136° 140' 

SCALE in miles 
0 100 200 
L I 100 —i— 

100 
J 

JOC K'LOMETIfBS 
1-7,602..200 

Aftr/or yra<?/cr<? jr zorr/rs 

O O 

far/A /rtsrrar ap/cerr/ref af/cr £vr£e O^rfney /454, Kerr- Grar,/ 
Terf/'ar/ X P/e/s/oce/rg re>/<?ers7/c centres. 
0CJEJ/V DEEP - /SMo ' 

wc sep/meales or or My SAS/rt 

CSAfBP/AA/ Geo>Sr*f6£/M4£ E4C/ES 
t?p AAAfMjA/rw reft/art. 

pfotexoto/c x 'paiaeozo/c sep/menes 
or opp/cej? BAf/*f. 

Pfarefzozcfc * CAAffs#/A# SEO/ATE/VES or 
AE>ELA/DE GEOS)'A/ClSA/E 
I9/L ES CL 'AfPl EX. 
*rag/EE ceysr/ut /#e saseasease SLoc/cs or 
*fEE>/AAS gE£r jc ACAA/MAMTOO r*0c/f// MA 
PARTLY M.1MTL eo 8Y rOVA/ffEP SEP/ME^TS. 
SHELF x SHALLOW SAS/rf 
0EPOfrTS O* OANLE* PLATFORM 

CRYSTALLINE BASLAfEAEEor GAWLEZ PLAEE0XA1 

f / 0 F 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. 

DEPARTMENT OF MINES ~ S O U T H AUSTRALIA 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. 

AfyfP S/Y0W//VG 
M4JO/? rrcro/v/c * f t s y s / i / v s 

/AS 
set/?// jufsrJMiM 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. 

Dm. SCALE ; /2o Af/fee to / mcA. 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. 

Ted. U!y 
tt - 277 

S94 2 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. Director of Minis 
Ckd. tt - 277 

S94 2 

( 

7o accem/?a/nr report t/ 3. P. TAo/rrserr. Director of Minis £xcf. DATE : /£>. 4 • 


	Report Book 62/93 - Report On Rifts And Major Shear Faults South Australia - 26 April 1966
	Contents
	Figures


