Pe G mm; B.Be.

Honours thesis 1952
Department of Economic Geology
Supervisors: E A Rudd, B Campana, P S Hossfeld

December, 1952,



INTRODUCTION

1. Expianstion
2, Loeation
3. Method

PHYSIOGRAPHY
PREVIOUS INVEBTIGATIONS
QECLOGY
1. QGeneral deology and Btratigraphy
PETROLOGY AND DISTRIBUTION OF PORMATIONS

1. Sedimentary Roaky
(a) Eaunders Creex Formatiom
(d) PFrine Hu: FPormmtion
() Eden Valley Formation
(4) Tertiary
(#) Recunt to Present
2. Igneous
{(a) Dolerites
{b) Pegmatites
{¢) Quarts Blows
3« WNiseellaneous
{a) Residual Lateritic Cappings
(b) ZRunker Cappings
{(e) Quartz -~ epidote roek
STRUCTURE
1. Folding
a, Fuulting
3e Jolniting

ﬂﬂiﬂ“ﬂé-ﬁ-ﬂg

-l
o

o wh s A wh b e W oh wh ul b o o
OOV Y DRSS WwO O

7
20
23



METAMORPHISN

ROONONMIC QROLOGY
GEOLCIICAL BISTORY
ACKNOWLEDGENENTS

LISY OF PLANE AND BECTIONS
BIBLIOGRAPEY

25
26

28
28



1. Explanation

The following report is submitted 2s a thesis for
part ol an flonours Feonomic Geology Gourss, it in & report
on 28 %test arec allotted as sn exeprcise in field maoping,
sitructural interpretation and aerisl chotograph interpretation,

The area mapped is situated approzimately fifiy miles
by road northecast of Adelaide; in the Hundredsz of Moorooros
and Jellicoe, cvomprising che upper portion of the Cambrai Military
Bhest. It eoneiste of a rectanguiar strip four miles long by
fourteen miles (See Locality uap Pig, 4). Keyneton is situated
in the eentire of the aren, which extenis upproximately czeven
miles cast and weei, spd bwo milec north and south ¢f the towm.
The noarest town of any importanoc ie Angasion, which is four
milea north of the uoper limit of the area,

3¢ Method

For the interpretation of the area a combination of
ground iraverzes and aerial photographic interpretation was used,
A base msp was made by constructing o slotied iemplate of ths
photographs, By combination with survey trig point controls,
gsale and crientation could be abtuined. The areeks, roads,
and townships were tnen braged direetly oif the photographs,
allowances being mwade {0 Aistortion. The geology was plotted
dirscily onto the photographe and then traced onto the base mep,
which was drewwn on “Kodatrace”,

Traverses were made along creek bed: snd on the eidges,
but 1n msny peris, rarvicularly on the wesiern side ¢f the arsa,
thers wae a soarcity of outerop and systematie traversing wae
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impossible. The sastern poriiop, west of Keyneton, was more
rugge: country, howsver, the creeks ln pariicular being almost
50114 bedrock. The strike of the beds gencrally boing northe
eouth, most of the traverses were vade a2lonp on casi-west line
although iraverser were of necemsiiy made in other @irections.

As wall ue ground traveraing, the serial photographs
wore studlied unier a mtereoscope as an aid in structural
interpretaiion. This war cuccessful in certain areas, but on
the whole little was determinsd cwing o the unsuitabvle iype of
gountry, and in some cases poor photography, Some of the tight
Toldinz, almost indiscernable on the ground; was visidble on the
photos. The steareoscope was also necessery o plot in many of
the creeks walch were not visible on the photographs,

All beuringswre taten with a pricmatic compass and
then rlotted onio Lhe main sheet, the magnetic varistion of
approximately five degrees east being added onto the readings,



EHYSIOGRAPHY

Both matiure and youthful topographies sre present in
the area, West of Xeyneton it is cesentially of a mabure nature,
avereging 1200 Teei abuve sea~lsvel, with remnants of the cld
peneplained surfacz preserved ss iron oapped hills with an
elevasion of 1450-1500 fest. The ereeks in thiz ares are of the
semi~dendritic type, possibly suporimpoced, with wide open valleye
and meandering courses among alluvial flats, Although at present
they do in the main favour the softar varieilies of roeke, they do
sut across harder bands, and although Lhe raglional piteh is south
in shic ares, the Tanunda Greek and Fiaxman's Vemlley drain north-
vard, and cappings of gravels coniaining water worn boulders sre
found on the higher grouniec adjoining the creeks indicating that
the ccurees are eimiler Lo that of the 51d Tertiary rivers, 7The
Comme River dralnsmouthward in the sefter rocks for n time, but

ater cuiz into narder beds, flowing against the piteh, though
it tende to follow the conimct hetween a sohimt and sandsione,

Forther westward in the wielnity of Polners Trig, the
eountry ie of a wore youthful bLypc, bui signe of meturity are
still preseni in ihe cappings of graveis and wide siluviel ylains,
and possibly ihe sireams have been rzjuvenated by the Teriiary
uplirs,

East of Keyneton the iopography io youthful sith steep
gorges and Jeeply incised orceks flowing in mn castewost direstion.
The hills form s ridge running north-south with &n everage elevatior
of 1400~1450 fcet, dropping rapildly to 500 Test towards the plains
o the camt. The drainaye is of the trellis type, with Gipps
Trig being on the water divide which is probably moving westward
with the erosion of ithe feult searp. Yast of the trig peint the
cresks flow esstward towards the plains through o zeries of gorges
andi waterfalle in the upper reaghes, snd generally cease to flow
in the sandy #0i) at the base of the Tault Boarp, West of the
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trig point the creeke drain westward into the Somme River,
although they =sre nol ae deeply ineised as those to ihe ea8s,
duez poemlbiy to the =hallower dip of the beds and softer nature
of the rocks,

Rast of the Murray Reangs Faulit there is & flat almost
feabureless plain known as the Murray Slains. The ereeis from
the hille to the west rapidly lose their waser in the soil of
these plains, and only flow after heavy rzins,

Ths couniry around Keyneton ic almost entirely
cultivated, only the higher barrem hills remaining untouched.
Further north around Angsciton vineyards ars common, bul near
Reyneton ihe land ic used ror aereal oropping or for graxing,
Trezs are not plentiful in thie region as most of ithe country
has been cleared, hHutb ocousiopal large red gums arc seen.
Farther casl, ou the wes: clopes oi the Bedan ifills, timber is
more plemtiful with red gums, acaviss, u=nd occasional shooaks,
Um the eastern siopes of Sedan Fills the country ie very bare,
only cocesional sheoakz being found on the hills, with good red
gume lower down in the sandier creek bedis, This land is not
cuitivated abt ail, being used lfor sheep raising. The Murray
Ploine neve very 1little vegstabiom, the only irees veing found in
the creek beds. The lant has besn cleared for wheat growing.



PREVIOUE INVESTTGATIONS

The cnly vublished report omn this srea is that by
P,8, Hossfeld in 193L, whose paper "The Ueology snd Physiegraphy
sf part of the North Mounit Lofty Ranges" incluied the area
mappred by the writer, He allotted the rocke of the aresa to ths
Adelaide Series {now System) and called them ithe Harccoia Geries.
The slates and schisis %o the zsst of Sedan Hill he classificd as
Tapliey's F11ll Slatee on the hasie of glscial errssics found furihep
te the north. No 2videnee of glaclial eclivity was found in thess
beds by the wriier, and although no attompt was made %o correlats
the dbede with those further north, the rooks are believed to be of
shallow waser orlgin of the normal sedimentary Lype.

A number of uppublished reporis on the area are available
howsver and R. Gprigg of the S5,A. HMines Department has classifisd
the rocks Lo the cast of the Mount Lofty Ranges as Kanmantoo Serles
of Jambrizn Lo Ordivieian Ags. His conclusionsz ure Hosed on work
much further 4o Lhe south, snd zs the resulss of his work have
been sarried so {ar north the correlation may nol neeessarily hold.

J.D. Canpbell in 1947 mapped the marbles sround Angaston
for the 1,0.%. Alkeli Proprictary Limited, and although his area
doen niot include that mepped by the writer i: iles directly %o
the north, and hie structural interprebtations, wiile extremsly
aomplicated, do serve as a guide o the main sirveturs,

In 1951 the soubthern half of the Cambrali #ilitary 8heet
weis mappaed by Meesrs. Harms, Howley, Harkihais and Eaewbaldhooin, &s
part of thelir Honoure Degree. Theilr arcas lie directly to the
souélh, end although disagreements oagur ar to some of the atruciurs
and stratigraphy, thc nomenslature adopted by them has becn used
in this report wherever applicsble. They tentatively classified
the bedz am Xammantoo Series, although Rowley, on the basis of
greater metamorphliem plased them below the Adelaide System,
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The adjacent ares %o the weet has also been mapped by
Dr, Campanz of the ¥impes Department but his report is mot yet
avalleble, The geology was discuesed with Br. Campana and the
views cbtaiped by the writer appeared to subetantiate Dr, Csmpana's
ideas which were bazed om work to the west &n the Cawier shesé,
apd mueh further o the souih in the Milang aheet, The most
lmportani faet gained from this discuseion was that the warbles
and caleareous bhede wers plaeed below the Kanmantoo Series,
being correlated tentatively with the Cambrian limesions at

Concurrentiy with the wrister’s investigatlion the area
ta the north was mapped by 2.0, Pratten, and correlation between
the two areas was obtained.



QEOLOGY
1. Qeneral Geology and Stratigraphy

The rocze of the ares are all shallew water marine
sediments Tormed 1in littoral to neritic conditions, and
metomorphosed Lo & great sxtent us a regult of deformntion anmd
granitisation, the latter beilng especially rrevalent in the arsas
to the south, though very little was ncted in the arsa mapped,

The sedimenis consist of fine grained quartsitesn, eandstones,
sandy schisis, mnlca ashiete, limemtones an! merbles, 5ll extremmly
deformed to produce & serice of tight lolds with the inéompeﬁmnﬁ
beds producing complex miner Tolds in the noses of bhe main folds.
The romarikable uniformity of the sedimenis throughout such a greab
thickness, and the feact thal they eare well bedded, indlicates e
special condition Tor depnsition, posaibly deltaic, and currend
and storm bedding sre commonh, espeeislly in the morec silliesous
varieties, although mach of it msy have been Jestroyed by dynamic
metanorphism ip ihe more arglllascous Types,

The sedimenss In the ares have beon divided inte thres
wain groupe: the Saunders Greek Formallon, bhe Ploe fut Formatiom
and the Fden Vallsy Formmtioi, The Seundere (Creek Formation
which is vomposed of fine greined mica sehirts, lirsaiones and
murbles, 1s classed tentaiively ss Cawbrisn, corresponding o the
Archaczocyathinae limestone at Selliek's 11111, snd i{herefore nof
part of the Ranmantoo Berles which represents a facies ghange,
and lies conformibly on the oalearsous beds, ossil asvidence is&
lagking in bthe Saunders Creek rormation, ae is slse Lhe case ab
Rapid Bay, but in the opinlon of the writer correlation can bo
wads beocmuee in 31l cemses the sandy Kanmentoo Beries lies direatly
sbove the caloareous beds, and nowhere is it found in smy other
position,
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The Pine fiut Formation which is composed of fine grained
quarizites, sandstones, and micaceous sandstones, is therefora
the basal formation of the xanmanioo Gerles overlying the Saunders
gresk Formation, The break between the Hanmantoo Jeries and the
Cambrian, indefiniie though it 1is, can ihcrefore be shown as &
Tacles charge, & fact whigh ic noticed im all other localitics,
wherzby the ealgareoue snd argillaceous heds ure overlain by the
arenaccous bype.

Above the Pine [u¢ Pormation lies the Eden Vslley
Formation, which ls composed of sandy biotitic sohisis with
ocassicnal guartxitic bands, Ths boundary between the two
Formmtiona is noi ehkarp and has been arbitrarily cikosen on lith-
ologlcal grounds,

Thece Tormations are the only old sedimeniary roeks in
this ares, ul also preseni are some alluvial gravels, limonitic
eappinge, clay: sand sands, whieh are most likely Tertiary in age,
representing remmante 5T what may have beszn more oxtensive
depozite., FEasi of the Murray “enge Pault the Nurray Plains are
underlain by late Tertisry (Miceene or younger) limssiones, whioh
are however covered by coil and no ouberop oan bz found, dbut that
s considerahle thickneas 1: present it shown by the various bores
#tlch have beer sunk in search of waler,

Although the ncmenclaiure of the investigaiors who
marped the aress tc the south has becn siopted wherever possible,
several imporcani differences oscur. A formmtion which had been
galled the Keynes Cap Sandstones was considersd by the wriier to
be identical with the Pipe But Formation, owing its position to
snticlinal folding. The pravious investigators had also divided
the Fine Hut Formation into two sectiona, the other heing the
Bomme River Micageous Sandstones, but boih E.D. Pratten and
myself consider thai there is no real boundary between the WO
&nd that there is merely & change Crom the bottom upwords, the
beds becoming less micaccous and more massive towards the top of
the formation,
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The stratigravchic column sdvocated by the previous
workers has also been revised, At the base of the Fammantoo
Beriee they had placed the #den Valley Croup, with the Saunders
Creek Formation higher up in the sequence, whersas R,D. Pratten
and mysel? placed the Baunders Greck Formation below the Eden
Valloy Formation, snd the writer believes them not Lo be part of
the Eanmantoo Series, but Lying conformibly below i%, This
difference wa: provably brought about by the previous workers'
different structural interpretation of the wesiern siie of the
military sheet, a fact which will bo Alscussed later under
siruchure,

The sequence in Lhe asrea mwapped ¢an then be summarised
in the following tabley

and unoon=olidated.

Tertisry:
Limestones (inferred beneaih Murray Plains) lateric
cappiugs, olays, sands, piver gravels,

Palasogoic:

(cambrisn to Ordivigiun)?
Eanmantgo Series:

Eflen Yalley Formation: Sandy mica schiste.
Pine Tui Pormation: Quarizites, sanistones and
micaceous sandsiones,
Cambrian ?
Ssunlers (reek Formation: Marbles, limestones,
schinte, phyllites, slates,

The above summery in tentative, =nd is based on oorrelation with
othér areaz, anl the formations in tiie area.can bnly be definiteiy
regarded es post-Adelaide System, early Falaeosoioc in age,
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will be Aisoussed from the base upwards,
(a) Baunders Creei Formablon
This forumtion, oalassed tentatively as Cambrian, conelsts
of the following rook types:

i uarbles

These ranze From coarse grained crystalline Gypes to
the finsr grained impure type whieh grade into limestones.
They consist of whlte, pink, or green~blue calelte
gpystale often ironstained with quaris, bdiotite,
muscoviie, magnetiie, limonite and sther acceseory
minorals, Fyen when completely reosrysiallised traces
of the original bedding are usually present in the form
of banding.
Qecurrenge: They oceur as lenses among the sehists, srd
when found appesr in & very contoried stals due to Tlowage
They 2o not sppesar to be 2 sontinuous bed throughout the
formation, wsuslly only oceurring in the nozed of uldnorw
conhortions, Trae Lo their sof't nature they 4o as a ruls®
outerop sirongly excep: in the creek beds, bul Lzoclated
cccurrencaz of emall hille of marble were reported in the
srea mapped by R.D. Pratien. Their presence is usually
indicated by well prassed dcpresslons or by runkar cappingl
and often the weatheringz lsavez e residusl capping of
quaris which is usually porous in nature, cometimes with
wall formed crystals. The marbles are not well developed
on the wesiern portion of the arsa mapped, deing found
only in isclated cutcoropz, the main marble beds being
further north, In the easibern portion, on the esstern
sloper nf Sedan Hill, sarbles occur as & well defined band
running Fe-B, approximately two miles sast of Gipps Trig,



-] f-

and appear te be favourable Tor mineralisation as
several emall mines cesur in the loomlity., A furthap
bend 18 found a mils to the east of this band, and again
there are seversl small mines situmted on 1%, with traces
of mineralisation very common,
i1 stones
Theese are similar in many reepecis to the merbles snd
possibly the marbies are a purer reorystallised form.
They are fine grained grey rooks, sconsisting of emall
crystals of ocsleite, cueris, biotite, miecovite,
magnetite and limonits, They grade into marbles in
ssveral piaces and inio quartsites in others, probsbly
belng a varieiy of ecalc~areniic as they usually contain &
Lot of siliea,
gecurranca; The limestones occur sscociated with the
marbles, and like ihem form & kuniar csppinc. They do
not esppesr tc be as soft ex the marbles, snd so do not
form the pronounced depressiencs, Poseidlly the leached
gusris associated with the wasrbles reculte Crom the
weatharing of these limesSones, sa= they sontain & gon-
siderable 2rount of milics, on® westhered cpecimens arc
slmnet & friable eandsione, A8 with the marbles they
are not grevalenl in the seslern portion of the area,
being Tound malnly sast of Gipps Trigp Toint,
111

These are fine grained grey to bleck micaceous echists,
phyllitec, and alates, often Landed., They consist of
mascovite, biotite, and quartz, wnd have been considerabiy
metamorphosed., This degrez of metamorphism is greater on
the western portion, west of the Somme River Shear,
possibly because of the greater smount of contortion thas
has taken vlage, The slates and phyllites, whieh ogour
*ast of the F®asi Limb Fault are not found in the wentery
poriion; possibly because the schists are ihe more
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motamorphosed varieties, the serics progressing siates-
phyllitez~sehicia, kKnotted sohisis are found Turther
north and south of the srea, s reperted by other
invectigators, ocourring cspecially in ihe noses of the
folds, bub none of this voriety vae found by the writer,
The sandalucite sahiste reporied by the workers %o the
gsouth, 32 not ocour im the area mapped,

Oceurrenee: These bedz are very sofl ond as a result
weather very essily and outecrops, especially in the
western portion, are scarce, 7Then found, the rock is
usually very weathcred and difficulty was encountered

in obtaining ~ fresh specimen, They are often very
galgsrenus, cspecielly im the regions of the marble, and
& xunker cepping 1s often formed on the hillslppes. They
eontain interbedded qusrisitic rocks which often
metamorphosed o a siliceous hornfels, and form the more
proncuncsd ridges in the formation, The sehiots ars
besi exposed in the Somms iver north-sasi of Reynetbon,
althougn they 4o not oulerop strongly, The less
metemorphosed variety of slates and phyllites cceur
abundantly esst of ithe sast Limb Fault, where the topog-
raphiy is more youthiul, and cutarop is plentiful especially
in the creek beds,
iv  guertsifss

These are dari fine grained siliceeous varieties

containing boih primary ani sesoniary quarts, biotits,
muscoviie, feldspar and other aceessary minerals cush as
apatite. They arc in places & typ: of hornfels, though
in others occur as a normal type of guartsziis,
O¢gurrence: Taey ocour as kands im the sehists and merhles
and form the more pronounced ridges amony the Saunders
greek Formation, They sare best exponcd west of the
Murray dange Fault where o coniagt batwesn the siliceous
beds and a limestonz hes bean & favourable locus fop
mineralization,
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{®) Pine Hut Formation

Thir har been regarded by the writer as the bame of the
Rammanioo Beries, It lies conformidbly on the Saunders Sreek
Formation Lut constituies a faaies change, th: argillascous »eds
giving way to srenaceous types, posaibly &uc Lo an uplift giving
ris® %o increased srosion, The change im no:i abrupt, and no
boulder beds are Tound; the lower horigons being o the micagcoun
type becoming mors massive furiher up the seriez. The rocks ars
finc grained rearystallised quartzites, with migacecsus banda,
probably due to chaley beds which nave heen metamornhozed. The
quarigites srs composed of quariz, blouvite, magnetits, murcovite,
and some plagioclass, The weathering of the iron rieh biotite
and wagneatite causes the weathored curfags of the roek to S8 BAME
8 reddimsh cnlovr, but Tremhly broken cpeeimens sre aften white,
The biotitie isyers give the roek a bapded appearsnce, asspeeizlly
in the lower portionm, but higher up in the weaquence the bania
become lecs frecuent, uniil the roct ie A massive quartsite.

The blotitie baris sprear to be parallel to uhe beddl ny, and were
taken as boﬁﬁin@ direction. Gurrent m»nd storm bedding 1% common
in theme rocke with the unrelisble ztorm bedding hainge more
prevalent, making the Astepninstion of fmainga indefinite, Iin
the more meenive varieties »edding iz aceres, and ap gnusaal
feature of theme varieties in that much of the Light falding has
taksn place within thelr limits, whereas the banded rocks Ao not
show 1¢ to sueh sn extents, This is pomsidbly due %o the biotitic
bands taking up the Aeformaiion in the banded rooks, and in one
instance 2 cleavage Aenating thai iLhe beds had Leen overiturned
occurred in the less competent biotite bands, bHut was nob prenent
in tho massive guartsite bvands.

Qogurrerncze: The Fine :Hut Formation Porms ridges which stani oud
in bold relief amons the saf'ter varieties, The Sedan 711l is a
sirong ridee rumning WN-3, the ¢ipo= ani Mons trig points being
situated on the higher portions. These rocke aiso ocour west
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of the Somme fiver Shear where a synclinal nose is found one and
& half miles due south of Xeyneton, The beds then swing of® ths
map and return on the western portion near Flaxman's Valley,
continufugs in m ONW dircction itowaris Angaston.

Owing to their harder nature, erosion has not reached as
advanced & stage in these rocks as in the sofier varieties, and
in these beds the ereeks are usually deeply inoised with a bedrosk
bottom and 1ittle ailuvium, It was noticed also that sharp bands
in the greeke were often associated with minor folde, and close
examination of the cliff facee produced by the asharp bends
usually revealed such sirugtures.

(o) Bden Valley Formation

This formation consists of dark banded eandy seiiists,
containing gquarls bioiite and muscovitc, They weather very
casily, and few outarops sre founi, and even then only more
resistani bands occour, The specimens ohtained wers all
extremsly weathered and sofi, but showed the siliceous nature of
th® rocks, The beds ooccur only in south west portiom of the area
near the Tanunda Creek where they are covered by slluvium, They
iie cbove the Pine itui Formation but the boundary as shown on the
wep i oxtremely indefinite owing %o the gradational nature of the
shange and the leek of outerop, topography beinp used ns the mein
indication of the baundnry.

(4)

!hclt eonuist or rivor gravels, andi yellow, red snd purple
sands, situated on the higher portions and are probably of fresh
water (slluvial) origin, &3 no fossils were found. Ther
sonstitute the remnants of wiat may have been more sxtensive
doposits which have been sinoe removed,

Eeneath the Hurray flaine Tertiary marine limeatones
oscur, but do not outerop, heing found only in bores.

(e} Regent to Present

These are alluvial sands found in the more mature rivers;

and river songlomerates which are found in the greeks at the base

of the Murray Range Fault scarp,
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2  Igneous

Ignecus astivity although prevaleni south and west of
the area iz almost absent in the aren mapped, The only igneous
rockz were found in the exireme southern portion of the arssa,
Although granitic boulders were found, no outerops werse seeén,
The rock types noted were as follows:-

()

dolerites (/Amphibolltes)
A dolerite 4yke or plug was found in the nose oF the
syncline just emst of the Gomme R2iver, smong the beds of the Pine
Hut Formation, It is a dars fine grained rock with a typieal
doleritic ophitic Lo sub-sphitic texturs, On microscopic
examination 1t was ceen that the pyroxene has boen completely
altered io green amphibdols, -although some peéudomorph textures
wery retsined, The feldspar sppears little sliered having the
gomposition of Andesine. Yio signs of scapolitization were
present. The age of the dolerite is unceriain but 1s probably
post folding, contemporaneous with the meiamorphism,
(b) Ppegmatite

A lens of coarse grained pinkish pegmatite was found in
the soubthern porilon of the area one mile east of Flaxmen's Valley.
The pegmatite is composed of quartz, feldspar and mices bui owing
fo the wealhered nature of the specimen no thin section was made.
The pegmatite cocurs interbedded with the country rock, Tollowing
the bedding in cvery detail, and appears to he a roplacement, as
no signe of fracturing or deformaiion wers present, although the
contact between sohist snd pegmatite was fairly sharp,

(o) Susrtp Plows

These are fairly common throughout the ares, partlieularly
in the noses of the folds, In some of the blows traces of
minéralisation were present and slthough these indications wora
siight, there may he greater mineralisation af depth. The moed
noticeabls example is Lhe Conigal Hill Trig point, a mile from
Xeyneton in the direetion of Angeston, Just north off the main
road. The blows appear to be hydrothermal in origin, possidly
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related (o the granitization, their present position being related
to lines of weskness,

3.

s QY Esbsil GANDINEKS

These ocour as limonitic eapped hills, formed spparently
on the 0ld4 peneplaned surfnce. A8 they have & similar elevation
of 41500 feet above prescnt sea level, They are composed of
limonite with mome hematite znd quarts, and are underlain by
pockete of clay and weathered shsley eountry rook, The cappings
dc nol mppear confined to any particular horimzom but in the areza
mapred occur only over the Saunders Craesk Formation, Hioa
erystals are gommon in the cappings and scen o indicate that the
iron has been dizsolved and then reprecipitated as iimonite by a
process of upward lesching, the Joints of the roek being first
filled to give a hoxwork type of siructure.

(h) Xanksy ALt

These
Greek Formation, and over the Tertiary limestonc in the Nurray
Flaine, The kunkar is white compast and nodular, varying in
thicknesa from two %o three fee’ down %o less than sn ineh,

{e)

LA a5

is found &z a green banded rock forming beds
thirty to forty Teet thick, imterbedded with quartzites in e

south plunging eyneline two miles south of Keyneton, Ihe bed has
asted incompetently belween the quartsites and shows vary well
developed dragfolding, In thin section 1%t is zeen to be composed
of quartsz Lands and epidate bands with some pgreon amphiboie and
brown biotite, while bLraces of pyrite mineralisation are present,
Lineation ir preseni with the elongation paraliel to the bedding,
The origin is uncertain but the thickness ard abrupt boundary with
the aquartzites cuggests & sedimentary origin with recrysisllisation,
although the bad appears Lo end againet a Aoleritc, which may have
had an influencz on ite somposition.
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SIRUGTURE

The strustuwvs of the area 1s complex andi many Aifficul-
ties were encountered in ithe interpretution. This woe due meinly
to two fmotore, the regularity of the iype sediments, and the lagk
of ocuterop in some regions. Only three msin roek types could be
distingulished, while the gradational nature of the houndaries and
slight variation beiween the different iypes made it fimposnible to
Tollow any particulsr bani, and no suitable mariker horiscn could
be found in the area, Lack of bedding wac common, espzoially
in some of the schists and morc massive quartsites, and in the
schieta some of the banding which wae taken as bedding was pocsibly
only lineation due to metamorphism, 7This was especially noticed
in the arez cast of the Faei Limd Shear, amongst the Saunders
Creek Formation, snd probably much of the struoture in thisz srez
was cverlocked. 80il creep was notlcesablec, partioculariy im the
hilly country and Aepartures of a3 much as 60°-70° from the trae
dip werc encountercd, so little reliance waz placed on dip
readinge measured on the hill slopes,

The lack of ouierop and deep weathering effect, which
oceurs on the wesiern portion of the ares, the Tanunda Oree: and
the Sowse River made the interpretation of siructurs aifficult,
espcolaily as the strusture appesred to be very complex, The
Torm lines shown on the map, =lthough serving as an indication
of what the structurc mey be, can soarcely be talken as what the
ptructure astually is.

It is in the structural interpretation that the mosd
disagreement occurred between the writer ani previous investigators
and this will be Aiscussed undar the seperate sections,

1. Polding

The folding in the area can te divided into two mein seations,
an eastiern cynclinal sector plunging north, and & western
anticlinal sector plunging south, separated by the Somme Rivew
Bhear,
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{a) ster 1 t

This sonsiats of a mein syncline with subsidiary
anticlines andmynclines on the western limb. The eastern limd
i ocul off by Zast Limb Fault, the maiz synelinal axis being one
mile west of the {auli. Altogether two subsidiary sniiclines and
one subsidiary synoline were noted on the western limb. The
exial planes of these folds sirike from 170°-17§° and dip steeply
%0 the west at ?5°—80°. The eastern limt of the antieslinal folds
generally dips st 70% to the cast whereas the western lizh has a
shallower dip of 40°-50° o the west. tome evidensz of overe
turping was found from bedding-slsavage relationships dbut
generally the bheds are not ovediurned, a Tsoi which ie sonfirmed
by current hedding. The only ¢vidense of overturning was fourd
Just eant of Gippe Trig on the eastzrn 1imd of the anticline and
this may bs the only overturned portion in the eastern cector.
The folds plunga to the north at 20%-25° ana although several
instanges of & reversal in plunge were noticed, they were of
limited extent Gue probably to erumpling in the noses of the Telds.

The rocks between the Bomme River Shear and Fast Limbd
Fault are all of the Pine Hut FYormetion consisting of cuartsites
and migaaeous smndeiones, In spite of the apparent competency
of the beds, however, Lhey behaved uare as plastic rocks under
deformabtion, indieating that the folding ook place at gonsiderable
depth urder conditione of high temperature and prassurs, Iin a1}
of the mein foldsz ¥xtensive coninrtion and erumpling ocours im the
noses wizile drag Tolde are developed on the 1imbs, Thisc results
in s thickening in the noses with & slight attenuation on the
limba, but in spite of so much contortion there is little evidence
of shatterinc which would have ogeurred if the rocks had behaved
competently under the stress,

Fast of the Fast Lisd Pauli the rocks are the finer
grained calesrecus argillsceous type of the Baunders Greek
Formation and have behave: even more incompetently than the
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guartsitic beds, tighi folding ani shearing resuliing. Although
this undoubtedly cscurred az is cvidenced by the western part of
the area, 1little sizn of folding waghotioced and apart Prom mincw
structures only one definite synclinal fold was found, the axis
lying just emst of tie Emst Limb Pault. A doubtful anticlinal
fold with the axis juet west of the Murray Range Fault was
indlcated by mirike linez from the photographs but #85 not sesm on
the ground,

The atructure in thic sector as advocated by the writer
is ¢ssentially similar to that proposed by Lhe workers Lo the south
although some of ihe subsidiary [olds were not shown by them as
structures of such wagnitude,

(b) Testern An :

Thie eonel
with a subsidiary synsline just weet of the Somme River Shear.

The relative difference in competency beiween the Emunderz Creel:
Formmtion and Pine jiui formation is well shown here &5 the folds

ip the quartsitic beds are more cpen ani reguiar with lesz signe

of flowage than in the eastern segtor, whereas the beds of the
Saunders Creek Formation are sxtremely contorted with mmeh thieken=
ing ip the noses and attenuation on the limbs. finor {olds appeny
and then disappear on the flanke, while the axial lines of the
folde vary in direction end magniiuds.

The axial plane direction of the folds in the Pine Hut
Formation im sirike 170“. dip 75°-aa° wesi, with a coutherly plunge
of 40%60°, This 1s not always the case i the Saunders Creek
Formation owing to the complex folding but the south Plunge sppaars
to hold tihroughout the ares.

It 15 in this sector that the Jifference in opintioy
between the writer and the previous investigeatorz ascurs, Rowley
and Harme, xopping the area to the south had considered the beds
&% port of a synclinal fold with minor antiolines &nd syuclines
on the flanus, although the general trend lines were chat of a
south pitching anticline, the souih piteh although mentioned by
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them, appeared to be ignored, The Keynes Gap Gandstones whieh
werc demignated by them as a separate Tormation lying bulow the
Saunders Croesk Formation were coneidered by myself to be identicsl
with the fine Hut Formation owing their position to om anilolimal
fold with the 8Scmms River Shear ocourring in the fold, the arch of
the anticline being eroded away leaving the core of Saunders Oreek
Formation, The appareni swinging around of the Xeynea Gap
Sandstones %o Jollow the Saunders Orezk Formation can be explained,
by the hinge shear which eauses the nose of the saticline to be &
the south oi one 2ide of the shear and io the north on the other
side of the sheapr, The swinging around of the Keynes Gap
Sandstones im then due to anticlinal fold with a south plunge
whereas the swing of the Pine Hut formation i{¢ duc to an snticlinsl
fold with a north plunge. There ir no nesessity for cutting off
the Reynee Cap Sandsione dy Tault as shown by Rowley und Harms,

&8 sggording to the writer it swings around to ithe westerp side nf
the mep in an antlelinal fold, the western limd ireniing towards
Angeston,

8, Fawting

Faulting 1e not onmmon in the area and even the major faulis
or shears indicated on the plan are inferred, ae there is mo
visible w#ign of them on the ground, Frohably the only major fauld
in the arca whers there hms been s clesn break is the Murray Range
Fault, The Somme River Bhear and Fest Limd Fault are shears wherc
avtenuatiion ham proceeded io suech an exient that hroaking has
oceurred. Apari from minor faults of small displagement there is
no 8ign of shearing or faulling in the shear Jirections all ithe
major faulte being of the axial planc type with 5 genersl N8
strike, The main faults in the area are: (4) Murrey Range Fault
(2) Somme Hiver Shear (3) Fast r.imb Fault,
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(1) Murray Range Feult

This fault occurs on the castern extremity of the area
uepped, and has o strike of approximately 175°, The actual fauli
sone is not visible on the ground, nnd apart from s little dragsling
down of the beds near iis supposed location and alight traces of
shattering and pyrite mineralisation there are few signs of ite
effect, A Tew iron stained dreceis boulders sre found in tha
boulder beds of the ereeks below the fault but these My have come
from a zource higher upstresm, The fault sone is probably under
the alluvium formed by the weathering of the scarp, No estimate
of movement is possible but from the topographical effes’ the
relative movement appears to be west side upe. The fault is most
likely one of the Tertiary block Taulis whioh are so ocommon in the
Mount Lofty Ranges, but it may be an older fsult reopened,

(2} gom a hea

This s a zonc striking approximately 460° 170°, running
parailel to the Somme River and may have had an influence on the
course of the river, Again no smign of the shser is apparent on
the ground or on the photographs, slthough 1% was found that some
quartzitic beds of the Pine Hut Formation change along the strike
to the sehistome bede of the Baundere Greek Formation.

Despite the absence of any sign, the explanation ¢f the
abrupi change in plunge which is found necessitates some form of
fault or shear, This change of plunge sannot be explained by a
eroesfold as it oecurs across the sirike, Although the movement
may have been taken up by the inoompetent SBaunders Cresek Formation
the onange is very sbrupt and the sons of shearing qannot be
particularly wide, possibly not more tihan two or three hunired feet,
No movemcnt can be estimated, and the position of iLhe pivot of the
fauld ie uncortzin, but in the erea mapped the movement is emst side
down ani possibly the pivoi ie further south, Lh¢ shear being of the
seissor type.

The dip of the mone cannot be determined but must be
sieer: ar topography has no effect on the trace, and assuming the

(=3
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shear %o be due to the falling of an anticlinal atrucsure, the dip
would probadbly be steaply to the weat, The shear is not Tertiary
a8 there has not 2een sufficient time for erosion (o have reached
the present stage, but the shearing probebly ccsurred just aftepr
the folding, possibly in mid-Palaeoscic times,

This shear was not proposed by Rowley and Harms, who
recognised no anticlinal ssructure along the Somme River, but no
attempt was meds by them to account for the change in plunge,
Arother faulé striking N-E snd running through Eeynes Trig wam
proposed by Rowiey and larms, but the writer found no evidence to
support & continuation of this fault into the arec mapped.

(3) East riwb Fault

This fault striking 160°-170° lies spproximately thres
quarters of a mile easi of Gipps Trig. Theres is more cvidence
for thic fault than thc others previously discussed, as the marbles
near the conisct are sheared and mineralisation is present.

It is aico noticed that the east limb of the mein syncline in the
Pine Hut Formationm is not as thiok as the west 1imk, and 1t i
assumed that the east limdb has been cut off by the fauit along the
axis of a minor anticline on the east limdb of the synoline. The
movement would be zast side up with the Pine Rut Formation sroded
awny lcaving the Saunders Qreek Formation exposed, The lstter ig
a sofier rock type and weathers mor® casily and so the presens
topography gives a raverse sffect 30 the actual movement. The dip
zust be ateep, probably that of the axial plane direction i.e.
70°-80° Go the west, o that both the Esst Limb and Somme River
Vaults appear to represent Tsiling along sn anticlinal axis, The
fauit 1s not Tertiary in age bhut was probably formed ai the same
time as the Jomme River Shear i,¢. mid Palaeocsolc,
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Se  Jodpting

A series of jolnte are present in the area and can be resolved
into & pattarn determined By the strain ellipsoid, The Gension
joint atrike 7§°-85° i the most common and was unsed in many cases
a8 & guide in determining plunge, In the castern sector the joints
31p et 60°-70% to the south, dut in the western sector have a
shallower dip to the morth,

The axial plane direction sirike 170%, dip 70%-50° west
was also very commob, especially ip the noses of the foldm,
Teo sete of shear direction joints werc vresent, one striking from
40%-60° ana being the most common, shereas the other etriking frcm
110%420° was only deveioped in certain localities, The variation
in etrike of these shear dirsction: is prodbably Aue to the
difference in physical properties of the rock iypes, ani 1t was
noticed that in the more incompetent beds the angle between the
axial planc dircetisn snd the ghear 4irection waz more ccute than
in the more compotent varieties of qusrisite.

¥rom the Alagraz of the otrailn ellinmold (Fig. 2), i
ean he seen that the “eformation in lhoe area reculted from an euste
weat compreosion and that a series of Joints were Jevelonsd e
shiown. The faulting iv the area 19 of tre axial plane type,
althougi: small movements werc noticed on the shear Alrectionz.



The ares mappedi does not appear to be as metamorphosed
ae the areas further to the south wihish arc in the granitisation
complex, tae intensiiy of wmetamorphien deoreasing towards thé noril,
No evidense of soning was found in the area mupped, the metmorphimm
being fairly uniform. The only variation found was eas: of the
Eset Limd Fault where Baunders {reek Formation does not appear to
he ac metamorphoced as it is in the areas west of the Bomme River
Shear,

The rocks are all reerysiallised, but although the folding
appears to have iLaien place st consideradble depih the Wfect of
temperature and pressure is not as greal as might be expected,

Tast of the Fast Limb Fsulli the metamorphism appears o have reachsd
the Albite-Epidote Amphibolite Faoies in the Chloritoid Almandine
Subfacies, The rest of the arca has reaciied a further atage.
passing into the Xyanite Stauroliis Subfeclies, although the
kyanite and stauroliie sohisis reporied o the south were not found
in the area mapped, The Tast that these zghists were Tounl to the
south shows the inorease 1n metamorphism in that direction.

. Exoept for the gquarts blows and dolerites, no evidense
of introduced materlial was found, and the fregueni diopside~
szapolite roeks found further south &o not ccour here, The
metamorphicm is probadly a combination of regional metamorphism and
the effects of the granitisation, and although ihe former predomin-
ates it 15 not possible Lo differentiste the two.



EQONOMIC OEOLOGY

Ho deposite of coonomic significsnce oecur in the ares
mapped, the great sarble quarriez of the I,0.I1. lying further north
in the area mapped by R.D. Fratten, Although the mardbles do cosuw
in the area mapped, ithey are not of high enough quality or gquantiiy
to be axploited commercislly.

Traces of mineralisation, posaibly hydroihermel, are
found in ithe galearcous bands in the easiern sector., Seversl
smalli mines ogour in this aresn, though sll exocept cne wers o0ld
abandoned workingsz, The mine that was being worked, was &
reopening of an older holding, bul unfortunately ves filled wish
water snd could not b® investigated, Examination of the &umps in
this area which iles on the Zast Lizd Pault about half s mile nmorth
of the Bedan {1111 Road, showed galena snd sphalerite mineralisation
with traccs of copper minerals in the oxidised form, Limonite
was abunisni with occasional boxwork structures, buli there was ne
sign of pyrise, The sardble in which ihis occurs is sxtremely
gheared and slickensided probadly due to the East Limd Fault.

Another bend of minerslisation ocours a mile cast of the
£irst band on the coniact beiween a limestonc and gueartsite,
Oxidised copper minerals werc prevalent but no primsry minerale
wers found, The lode mppeared tc be in the shear direction and
goneisted of iimonliie and quearis with copper stains, Several small
pits and shafts had besn sunk but moon abanioned,

Bome of quaris blows in the ares contained traces of
hematite, but in negligible quantities, although thare might bz an
increase in depih.,. The residusl oappings on the hillc contained
limonite and hematlits, but although several atiempts had been made
to work them, the country rock below the sappings was soom
encountared,

The Tertiary gravele found on the hill btops had alse
vesn worked to a small exten:, posaibly for road metal op aggregate,
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Deposition of the Ceurders Creek Formation under shallow
water maripe conditions from & stable maturs land mass,
Deposition of Pine Hut Formation and Eden Valley Formation
under shallow sater marine conditions with an unstable land
maso, Jue possibly toc an uplift,

Deep burial under later sediments mot revealed in the area,
Rast-west compression resulting in tight folding, followad
by sxial plane faulting giving rise %o the Zast Lirb Fault
and Somme River Bhear,

Intrusion of the dolerites, contemporansous with or followsd
by granitissilon and development of quertsz blows.

Uplift adove zea level f'ollowed dy a long erosional period
resulting in a peneplimned surfass,

Depositicn of the Tertiary shallow fresh water sediments and
She Tormation of the residual deposits,

Early Teriiary blookfaulting resulting iz the formation of the
Murrsy Renge Peulb,

Depoeition of the laier Tertiary limestones of the Murray
Plains with srosion of the upliftsd blook,

Uplift of the whole area with recessi on of the Murravian Gulf,
Deposition of regent depositc and erosion giving the present

topography,
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