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'- In 1961 the writer noted an areuats pattera on the
utcm of the Gawler Ramge porphyry 30 miles west-seuth-weat
~ of Port Augusta, Seuth Australia, shewing \p as a darker area
on the mosaic of the Une ons-mile sheet {(Lat.32%35's, |
Long.136%435'E), It was the eanly comepioweus siructure neted
in socamming ;!5 mosaics, nens very clear,
 The Gawler Range perphyry is a leose term givea to
a vast imd mzfly-m suterop inolwding the Cawler Runges
| ym of mﬂhuﬁ ryre PM (vhxtoh m duucm
pilateau) IﬁxtA ﬁich,-xtm. oftem wnder thin intm
oavey, m'to the north almost to the Trans-Augtralian Bailway.
The mct of red-weathered felspar perphyry suggested
an arem of persistently siwilar .ﬂck-typa. comparable reoks
being kumown in soattsred outcreps im the mere poorly-expesed
country for 100 miles morth of the railway. The main gutovep
covers over 12,000 square uqu. Lack of kanown mineralisatioa
within this wmain eutovop, which is met ovesssd by major reutes,
lod to' :lt; baing almeat tetally neglected since its discevery
by South Australia's first Govermment Ceelogist H.Y.L. m
im 1885.
The age of the Gawier Range porplyry wes umeertaim.
It was compared by Lockhart Jack®'% with the richly cvopper-
 bearing felspar perphyry of Neents in nerthera Yerke Pesimsula
lying about 100 -ixu te ths south-east. This xvck is novhere
expossd but undoubtedly intrudes Frecsmbrian gueisses usually
desaribed as Arehasan, theugh prebabdly ‘middle’ Precambsian.
Leckhart Jack suggested that the Gawler Range porpliyry was ap
offusive squivalent of the Heenta porphyry, and later regarded
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contiguots) conglemerates, as Mawson and Jaek had recorded.
| The largest of tﬁ intrusiens seen by Jelms and Selomen was
found to De a usek, with velesnic berecesiamths main roock-
type. TPurther, recks almest indistinguishadle frew typiesl
Vosltama-type trachytes wers feusd culy 15 miles east ef the
main porplyry outorep amd recemtly the writer and H.V¥, Fander
found similar rocks well within ths main outorop.

" Stersosoepic exsmination of phetegvephs of arees
mrtholmaa ths Uno ahest yevealed syoded veats with
dismeters of absut one mile, M‘ curved linsements were
detecied, some sonvenatris with ths vents, sseng innusersble
omt lxmu Lorming part of s superbly-displayesd
rectilinear Jcint pattern. This pattern 1s asoribed to
torsional stress aseeciated with bleok~faulting.

An assembly of 40 ene inch to one mile mosaics,
covering the whale ef the maim sutcrep revealed very large
ciroular structures. In the aree south-west of the southern
ond of Lake Gairdmer, and which forms t&o(mth-mtmmt of
the main sutorop, & valley with & cemetant width of sbeus half
a mile sxtends aleng & semicirele, Mu a diameter of about
35 miles. This is cemtred appraximately em Yardss head statioa
(1.0. shesp station). Dismetris te this valley (which is
shviously quite distinet frem imwwmersble streight valleys ef
variable width, mest ef which are probably widened Joimts) a
pu'rnt greken sxtemds from near Yardss for Swensy miles ecast-
ward, with & reguler width of absut feur miles. The grabem
meets the projecsion of the semiocirale (fer seme widenimg-out

. of the valley ccours) em the ssuth-westermmest imlet of Lake
Gairdner, and this peint appears itself 3s be the oceutrs of a
complex of elliptiocal shape, with a larger dimmeter of 12
miles. o B | .

Brief field examinatien of the large semiciremliar
structure showed me majer shange in reck-iype across the - valley,
which 1iks most valleys in the Cawler Remges 1s fiat-bottemed
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and entirely ceversd by alluvium, excspt at Pamey out-statiom,
17 uiles south-wees of Yardea, after vhich the featurs has beem
namad, At Paney lew hills between hRigher plateaux are fermed
of nw-w tht« hyelites suoh paler in colour than
wost of the perphyry, and showing sxtrewely tortueus, svirling
textures. They appear to bde confimed te & marrev seme abeut
a quarter of a nile wvide alemg the line of the semicircie.
The vecks to north and south are distiaotly differeat, and
flew-banding is not cowmom.

Ssructwres yadial te the Paney Are exist ecast eof
Paney but vith an exceptien neted belew are senfined, at least
in obvieus field expressiem, to an ares mot emly outside the
Arg, but south of a majeor ead-north-sasterly lineament which
sxtends through ihe Gawler Ranges feor 100 miles sad is here
Mt tangmtial te the Are. Alsmg this limsament imtemse
teeociation ecours, ohsmical alteratisn is comwa and vooks
umoharasteristic ¢f the surreunding areas suiorep. There
1s seme evidence of an outer eircle, cemoemtric with the
Paney Arc, and forming the suter limit of oceurrenses of
1selated hills of porphyry (several of which have shapes
suggestive of ervded bwreached vemts). The area within the
Pamey Are appears, as far as m&amnmn distant
oblique air views, to have a tapigrephic expressiem which 1

~ sancer-like, though the scarpe sf the Yardea Gredben are

slightly back-tilted. |
Apsther structurs radisl to the Paney Are (amd
parallel to the Yartee Fauit) is a body of gramise whioh
sosupies a graban-like area near Hiltaba H.S. This has an
‘eutorep Vhich 1s restengular, she lenger dimensien of 15 miles
being aligned VNN, Xt 48 & vuggy flusrite-bearing gremite

. quite distimot in typs frem sthers An merthern Fyre Peulmsulas,

As 1t intrudes the perplyry te the seuth of 1t, having &
~ sherp vertical eemsast, uuy’u.ummxcyh.
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Humereus other ssmiler cxmhr or ptrc;-elmm
strustures exist, much of the southern bewndary of the main
outorep being formed by their intersection; seme are faults
vhioh have moved im Cuatersary sime. Evidenos for other sircular
or part-ciyoular structures s large as or larger than the
Paney Aro is scowmilating. On & recent field visit during
Mahaimmp“um south of Lakes Everard were checked
it wvas oclear that these are comoentnric with the southera shoree
of that lake, whioh has an extrasrdinary shape. MNeresver,
this area, toe has a ssuwer-like topogrephy. In se far as
the westeromost 1isbs of the laks are alse cemcoentric, it
sewms almost cartain that in that area ring structures of at
least 55 miles im diameter oxist. The relatienship of these
%0 sywpathetically-curved linsaments to the sast betwesn
. Lake Yverard and Lake Galirduner ia ad yet sbsoure, dut strustures
of 70 miles in dismeter may sxist. If eertain lineaments
weticed i the bed of Lake Cairdmer are related, this figure
would Bave ts be imcreassdto 100 miles, |

Similar ares emtirely oﬁmt the west shores of
Lake Harris further perth (1t should be realised that om most
topogrephic maps these lakes are all imscourstely delineated)
and with radial lissements ferm seoter-like bays. Others
inolnde andesite dykes in the adjacent Clealesth geldfield,
ﬁu bedreck cutorops of whioh appear e forwm part of
asmulus, Large ares, cherds and rediales have beoen neted in
the Tarcoola distriet, where sndesite dykes imewm te be geld-
bearing are radisl intrusiems inte sediments which are apparemtly
downfunlted within we anmulus. The writer ressutly recerded
cepper minerals at Taressla in fine grained variants of Gawler
.  Fumsreus lomg etraight limeememts ecenr in addition
te that .Wy mentioned. Nost are murli; vest-
merth-wvesterly, or sast-serth-sastorly in dirsotien. The mest
 obvieus Le the Nesmaree Pault, whick extends for ever 60 miles

L2
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west-merth-vestwurd fram the west shere of Leke Gairdmer.
Dickineen’” meted o break at Heomares between the Gavler Ramges
propar (te the seuth) snd the serthem sutarep. IHs was pussled
»y mmum.:mc*mmmnu at Meonaree tm am
ares of salt lakes. This i¢ explained by the aseumulation in
the fanlt-angle depressien of waters flewisg dewn the dip-slepe
“mmh‘mm&.MMix‘MlIm.f
rainfall mm. |

Abent 400 veck specimens have 50 far besn cslleeted.
These are being sxamined by H. V. Fander, whe hes already (peve.
oomm, ) noted’ many welded tuffs and wwch devitrified glass.
Redisnctive age datermimations by the stremtivm-rubidism methed
- are in progress, by Dy, ¥, Compsten, at the Australian
National University.

The desper implisations of the large ciroular strewct-~
ures and their asscoiated siraight linesments are still wnder
stody, mtioumu as the vast sutorep hus se far met even
been thoreughly recosmeitred. Ome ebvicus ossparisem is with
Junar siructures. J.tm:'du states that the terrestrial
struetures most 1iks lumer ‘oraters’ are the ring-dykes first
noted by Clough, Maufe and Bailey im the Tertiary velcamic
sowplexes of the Soottish Nighlends. Jeffweys meted shat
the largest known ring-dykes were very much ssaller in diameter
than the average lumar crmter, but did met regard this as
- dmportant. While it has 20t yet been peseible to sbsain a three-
dimmsienal ploturs of the large eiveular stwuotures im the
Cawler Ranges Voleanic Cemplex, the writer is strengly imclined
to regard the FYamey Ayc as having beam at ems time the edge of
& ocamldron substidense. It is realized that the ntnths of
original tepography (as is suggested by the saucer-like
topagr:phy) in rocks ef such age is very uniikely but it seems
possible that a rejuvematien of the majer structural centrels
may have assisted the development of what can perhaps be
desoribad as ‘palimpsest topegraphy’.

l‘f is of interest that the centre of the Paney Arc

iies on the prejection of a l_im‘ Joining the epicentres of
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Seouth Avstralia’s largwt sarihguakes, vis., 1902 Septembder 19
Varesksa, Yorks Peninsula and 1897 May 10, 1948 April 8 Beachpert
mintmeutnunhntumm'nmhuUMu
tn-naohmt. This lime is alse parallsl te the edge of the
mnwm shelf off Eyre Pw

m um!.o muuum are alse of -interest. The
Tarcsola saud _Gl}qulcth soldfields wndoubledly ewe their miameral-
isatieon to the velcanics. The asseciatiem with cepper e
significent. Magmatic sepper ecours im the Vesltama reeks,
and gold is knewn. (The widesprend cepper mimeralisatien of
the umciitn Adalaide System ”uj-uta has lemg been regarded
by the writer as sedimemtary-sxhalative in type). ‘'Perplyry
copper' is therefers theught te be a likely prespect im at
1lsast thc nerth-wvest of the Complex, It sy alese be sigunifio-
ant thlg the enly tim Minis in Seuth Ausiralis are at and
sear Glemloth in that same area. Mimer geld ocourremces within
the Go-bh: Are mew newn, &5 well as a flwerite-bearing granite
in & large graden thirty miles merth-west of Yardea. Nost
interesting of all hewever is the pessible commection with the
- axcesdingly wich hasmmiite bodies of the Middledbaok Ranges,
all of vhioch e in a marrev nerih-seuth belt regarded by the
writer as & majer structural lineament parallsl to sme of the
most fundamental im Australia, the Terrems limeament separating
the ¥West Australian shield from the Adelaide geesymoline. The
richest of these hodies is lrvem Memarch, amd it is the nsarest
to the porphyry ewmtorep. Miles® and his ce-workers believed
the Gawvier R@ porphyry t0 De much yeunger than the sre-bndies
and therefers to have played ne part as & magesstic seurce, ;
The question should be reconsidered. It may be very significant
that & large aeremagnetic anemaly lies umder the morthern end
of Lake Gilles, dus west of Irom Momarch, and at s peint ceatral
to the arc firat neted; ﬁst the recks of the Complex are
invariably rich in hasmatite; amd that ‘Gawler Range perphyry*
was mrﬁod wpder the Irem Momarch orebedy at about 650 feet
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baleow surfaee in ene drilllele. It 4is alse curiews that a lime
paseing through the Faney Are cemtre, and threough several ether
mtm.mimnoxtommcmudumw

the Iren Menarch erebedy.
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