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With two exceptions all the rocks In Rortlr-w.estern 
Queensland which ere re~d~d as ~-Cambr1an in sge cr.QPout 
between the Northern TerrI tory border- and Longl tude 1410E .and 
north of lat,1tude 220 S. Tht:1exceptlQtts are Ute BI'own and Mt. 
Fort Bowen"some 18 miles apart and. roughly 120 miles north-east 
ofOlonourry.They project, ebove the blackeoll plntns and are 
each lesEI than one square mIle In ,outcrop area. The main region 
of Pre-Cambrian lsshown on the sllde by the 'various types of 
hatching, as win be, e.xplalned later. 

Two'reglonal surveys have been. carried out in the region 
over the last five years. The mlners,ltzed belts and the ad301n1ng 
strongly to moderately lIe formed areas', const! tutlng 1n all, some 
22,000 square miles,! were, mapped byjolritBureau of ttlneral 
Resources & Geologioal Survey of Queenalandteams between 1950 
ana 1954. The younger rocks, consIsting ot l're-Cambrlan Pl1pab 
Sandstone.,. the Upper Proterozoic, or Lower Cambrian Camooweal -
Dolomite and the, w.1de·spr§ad M.1ddle ana Upper Oambrian sediments 
were _ppe.a, by Dr. A .. Ii. Oplk' and otbersof the 'Bureau ,of' Uinernl 
Resources. These, are, with the exceptlonof theO!a1IlbI'lan sediments 
between Da,jarraand Selwan, ,all bellevec1to be, ,on- a Pre-Oambrlan 

. basement which formed the craton to the Pre-Cambrian ,geosynollnes 
of the region. 

The region may be dlv,lded into, :tour major tectonic units. 

Firstly',_ there is the craton or stnble block morglnal. to 
wh1ch the other three units Vlere formed and agai~t which their 
sediments ,orleves (as the: case .may 1)e)were f'()l~ed. I should 
explain that throughout this paper I have" 1n general, u.t}ed 
Uarshall. _Kayt 8, terminology as defined In hls"North Amerlcan 
Geoeyncllnesll • The cratoni0 area 1,8 :lndlcated on the soreen by 
the stlppllng.. It represents an e.asterly extension of the larger 
bl.ock against. which the Pre-Qambr1a:Jl geosyncli~es of the Northern 
Territory were also folded. 

Ito, rocks are knownwhlch can be- attr1buted witb ce.rta1nty 
to the crato'nlc' basement. Scattered outcrops of gr'anlte, gneiss 
and schIst over an area 9ta few square m11es,25 miles west-
south-west of Mt. I.sa may belong to; the basement. The . 
sed1mentation and ·structural pattern in tbeoutcropplng Pre­
Oambrian rocks leavea lttt1edoubt" however:,: that the craton 
throughout the whole of Prf:)teroaolc time layrougbl.y in the 
posit1on 1ndicated'. In tleta11,cbangesundou,btedly oc.curredalong 
the rna);'gln of theol'aton. 

None of thesed1Inentary ro~ks whioh 11e on the craton .... 
they ratl6El in age from probably-Lower Proterozoic to Te:rtlary -, 
show strong linear trends,e,:cept '~arl ts eastern edge. Dip,s 
grea1;er than 300 are not ,c01TlJllon., I .have (iihown the cretonne 
extending to wlth1n25 mile.s of ute lea. The structural pattern 
Gnd sedimentation ev1dencefrom rooks ot unit 2 suggests that 
craton was probably a controll1ng factor at least as far east 
as Mount 1$8. 

~he seconB ~ectonlcuil1t ls, the north-south trena1ng 
eugeosynollne justre:terred to as Uni t2. It ls sbownon the 
screen by the vertical hatchIng.· Rocks of' thls geoeynellMl 
p1le crop. out over a-length of' 200 m1les and a maxiIIu.1Ilwldth of 
120m11es. Theya're boun4edon all sldes bY' younger ~ooks, so 11. or 
aU uvl \In., Their total thl.altnessmay be to the order or 40,000 
feet ,. but the basement rocks are not exposed within the 
geoa.vnclinal. area. -
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F~8tures ot: th.is tecton..lc unit inclUde :'4O!"(tI:) Thehlah. 
proportlonof 1.avQs- bo~haoldand basic... wl tb1n the geoaync.l·lnsl. 
p.l1~.l"The absence '00£ eVidence of' .any' sed1mentatlon hom the 
east. (.9 I:ts 'structuralsymmetl'1 1n cross-section. ijt~ong 
comp~esslon resulted In overtPruatlng from the east:'O:r Cloncurry 
andoverthrust1ngfrom the. Wf;l'st near .Mt.I,ss. 

. The conolusion 1etb~re:torEl'reached that a r1g1d blOQk 
lay to the. east of' the geO(!G'nollne, as w~ll. as to the west, but 
t.bat·it dla not form a landmass. . 

. The, b1stori of the eugeo.s.11lc11ne may be' brlef'lystated 
as f'ollows: ... '· , . 

1. Extens1ve' sheets of aoid nows were poured outo'V'e:re l$nd 
·surface. Points ·of extruslonof' ·the lava are not known, nor are 
Its eastern and western l1m1ts. . 

2. Subsidence towards the close of the cycle of s.c1d lava out-· 
pourings permitted the·lnterbedcllngof ~d1ments wi ththe ac1d 
lavas which soon gave place to basalts. aetllmentatlon WIlS. 
contlnuousdurlngthe transl tlon.ln.lava types;. except locall~ . 
near the western edge of the main geosynollnal ax-ea. Sinking of 
the geosyncllne was appare.ntl,· effected by d()1l1'l1faultlng along a . 
serles of near-mel'ldl.onal :f'!uJlta on it's we'stern ;elde, The .basal.t 
appears' to ·have been extrWledthrough a most extenalvef'racture 
system now clearly revealed as dYke 8W81'll1e wherever the .aold lavas 
are exposed. '. 

3. The period ,or. tension wa.s succeedstl bya period. ·of updan1ng 
whlch prodi1O,ed teotonic· land., the. most pronounceti and I>ersis~ent 
ridge of which ·.\Jasce~tretl. rougb]3' along Longitude 139C>45 fE, some 
15 m:lleseast of' Mt •. ts&.,,1.n thelatl.tude -of· Mt. Iea. 

4. Eroslon of t~e teetonic J.and.gave ~ise to the -ver'9 oxtenslve 
oarbonat6'rocka,.w·ltb ·some argl11aoeo~s, eanl\y and. carbonaoeous 
sediments', which toa~arere'presentecl largely by'skarn rooks. and 
assoela:ted sohlstsand quartz1tes.. 'The b£lSlovolcan1cactlvlty 
~aauallyarew to a ·Ql.OSf;) during this, period. 'The skarn roolr; 
succession l1eswJ.th only a 'sllgh1;', sngul'ar' unconforml t7o~ the 
rooks beneatb"but in the ·.central-pQrtton of' the eeo$YUOllne it 
11es directly oliacld, lava.$ •. " . 

5. A-perlod of strong folding, pres....-nably.;acccmpanled bY' general. 
qpllft, produced the, fIrst general break In sed~entatlon stDc~ 
the geosynollne .devel:opea. "Sh~~Ui faul,.tlng develo~d on a Jleg~onal 
scale at the same: tl,me. . ,'. .',' '.' 

6. .Renewed secU.mel1tatl,on. Save ~ls~ ',,» Q succession,: 0'1 quartzites 
with, some' Interbedded 11me·stones.wh1.,ph. was not l.ess tba:n"OOO 
~eetthlck •. Theseoc:eurtoday onl"as' remnaD.~tS· in basins tn the 
central pOl'tlono~ the geo~cllne .. but the grade of metamorph1sn 
o~ the underl.ylng rocks and . the degree to w~oh the latte,rbave 
been intruded l)y granite show that the qQetzite .succes$lon mus'f; 
once have covered the. whole area, •. 

. . 
7. strong foldIng Pl"9dUCea cUps up, to 80°,. but gener~1lY 50°"'700

:, 
in the last-depoe! tea. quartz 1 tic. succession.. Granite 'flas not 
emplaoed unttlafter 1Ihe eed.menta ·of' the third tectoniC unit 
were 1$1ddown. 

'The age re1atlonshlp of the younger rocks of unIt 2 to tt. 
sedIments of Wlit .3 bas not been established. as they are nowhere 
in contao:t. The matter ls. boweyer.,.dlscusa&d further later in 
tbls paper. 

'l'he third tee.ton.io lin1 t 1s 'lnd lcstedon the screen by the 
dlagona:t hatching. It was a geosyncLine marginal. to the main area 
of' the eugeos..vncllne and apparently derived i.ts rna terlOl fran both 
the teo tonic lana to the east and ·south-east anon-om the craton 
to the west and south-west.. It 1s virtually devoid of volcan1c 
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actlvl ty. It tbereforeapl'6srB to have been a ml08eo~ellne., 
Its 'sed1.ments"" sandstone, ehale ana carbonates - unconformabl.y 
overlie the bseal ts ·of the eugeosyncline. Durlns sqd1m.entat:l:on 
strong east-west downwarpingoecurred lnplaees -but the tinal 
folding was onnorth-eoutb axes. The m,logeos:rnc11ne appears' to 
have been bounded qn both the east· ena the' w&at by rQ:ugbly 
meridional faults. The, cross-warping' dlel notex,tentl enat of the 
easter.n boundary :raul t. 

. . The western mnrgl,n .. , mar· L'ongltti.de1390!o'Eln the', 
latitude of Ctunooweol,:ls tnSrked by an abrupt obange,ln tbe 
type of fold in.g.· To, the east th.e sediments Imvepronouneed linear 
trends ~11e, to the weet they are folded .'1nto basin and dome 
structures In. whleh the dlp of' tbe bedd1ncr rarely exceeds, 300. 
Sed1mentatlon ,appears to have ll~en cOlltinuous across the 
dividing llne., west of the llliOgeQ$YIlollne the aelllt.11ents wer.e 
depostted1n e :shelf e.nv.1rolll:!l6nt. !rhey are: probably th1nner, 
,more arenaceous and better sorted 'than farther' eaat. The; . 
max.1mlm thickness ofsed!ments ·wl~h1n,the. m1ogeoayncll~ 1e 
not1essthQn 30.000 teet,. where downwarplng was strongeet. 

HotamGrpblsm,of'. tllSlll1ogaosY'noll~ sca1ments 1s Slight 
relat1"e to those of the eugeoswnc11ne to the eact. lnclutllng 
those in theyoungestsuccesslon, w1l1ch unconto~lD.QbJ.:r overlies· 
tht) skarn and volcsn.l0 rocks. On the other hand the -type and 
intensity of folalng ;of tho youngestsuccess'lon_ln the 
eugeosynol'1ne and of 'the mlogeosyncllrial eed1m,eute ure com;parable. 
Their deposit1onal. envbtonments;, -as refleot~d1n the rock tn>es, 
are markedly dlf'f'erent,. but both 11e unconfo1!ll$bly on olaer rocks 
of the eugeosyncl.ine. !rhesama granite whioh intrudes the rooks or 
teotonio un1 t 1~o.2 'lntrudea, the sed 1ments o:tunit 3. A contact . 
between gr~nlte and the uppermost quartzltle: succeesion of unit: a 
has not been. observed but In thecouree or check work in reoent 
weeks an; intrusive, p6EJD,Bitl tewas discovered. ,.' 

On the evidence at 'Our d1sposal. the age or tboead1ments 
of the m1ogeosync11ne. relat1ve to the rocksot teo'tonio unlt2 
cannot be defin1 tely stated but it is sugge~ted tbat the uppennos,t 
qUEll'tzit1c suocess1on of un1t 2a.nd the m1ogeosyno~1D111 sediments 
are pene-contemporaneous lnpart ,et least. 

'.fhe Mount lea 3OO1oB are considered to mark .a '11ni1ted 
p~"le-or.ogenl0 sed. lmeniatlon 1~ a: narrow' troughb. etween . tl1e' tecton~o 
lana of the $ugeosyncllne, to the 'east ana t.be cratQn to the west. 
that is, 'a foredeep:_ ~he llount, lsa Shale s, contrary to the 
author's previous v1ew., are younger' than the sediments of both t~ 
eugeOsYllc11ne (the seoond tectonic un1t) and the m,logoo.synollne , 
(un1t No. three) and .str1ctlZl .form Q separate tecton1c un,1,t.though 
,;.:'elated tc;> the ma.jor geosyncl1nal and, orogenic processes which gave 
l--i$Et tount.ts 2nnd_.3. 

T.he .totU:'tb ma,jor tectonic' unit was probab+Y' 1"'o~ea . 
c.ons1derabJ.ylater than the other three. ,It cons1s1;s of an east­
weettrendlng geoa.vnc11n.enQrtb of, the N1eholson River (the 
hor1zontally-hatched area) andas'soc1e,ted sh$lf depos11;s tartb$l' 
south- the Constanc·e, Betls..The Constanee Beds 11a witb a :strong 
unconformity onsed,tments of tbe aanie ~ as those of unit 3. and 
are regartledas Uppal!' Proterozoic in :age. 

',f,hegaoaynollnal pl1e' contel~ actd lavas with some 
1ntermetl1ate ana baslctypes, a%'enaceousand carb.onate rocks ana 
a tbiCk. develo;pmen,tofarkose and greZIWaOke ,with pebblebeda. .' 
Several thousand reet ·of sediments-ana lavas ~ve 'been observed. 

, , 

Dl~s. are . ,generallY lovw(commoDly 150) and folds are, open, , 
but 1n the v1cin1 ty ,of prominent e8st-west~aul ts 41psof 800 baye 
been meas~a. The grade of m(;tt~rphl,Slll is low. ~he geoaynolll'1a1, 
pl1,e lmsbeen 1ntruded by grant ta, 

, The portion of' un1.t 4 mapped in Queensland is bel,1eved 
to mark tlleeastern end only of a geosyncline whioh prObablY 
ex.tendeas.t l~astas .:rar west-north-west,as t~UaoArthUl' and 
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L1mmen Bight Rivers'., 

Wltb theexaept10n of the Oamooweal Dol.·anite, which 1s 
gentlY folded, only .rra~entaryrecorda .1"e.DUlln of any later Pre ... 
Oambr 1ansed Smenta t1on.>. . 

. AGES O,F TJ-tI?; TECTON!C !.lIqTS 
I 

The' ages of t.be various rock un.1 tQoannot bO'Qccuratel3' 
.:f1.xed.· The Camooweal Dolom1teunderlles Middle Cambrian sediments 
with a pronounce·a ,tmconf'ormlty..lt is unfossl11ferous but 1s, 
.regaraea·aa .probably an lntre-contlnentaldeposi t.lt .could be 
al thel"-Lower OEllllbr.1an ,or' Upper Proterozoic 1nage.. tJnconfonnabl3' 
below the Oamooweal Dol'OlJ11.te are two arenaceous euccesalom·~ .. 
the Constance, Bed,s and the Pl1pah Sandstone, wh10.h oocupy two _ 
separate llrEfas to the llQrth ana east respeotively Of the Camooweal 
Dolom,.,te.. They can reasonablY be regarded ·as Upper Proterozoic 
In age. I:.tost .of, the otter major Pre-Cambl"lan unl.ts in the reglon 
can be tiemonatl,1stecl to l:1e st~t1tifll'aph,1calJ.y belo\? o1thc~' the 
Ptlpah Sandstone, ort the Constanoe Bed" .. 

t;rhe lower'l'imi.t for the age oftlw Itocko in th~ reaion 
ca:anotbe so defi11i telyt1xed.Theageofmona.z1 te from 
pe~t.1te near' 11~. 100. which marlt$ tl late .otB:go in the intrusion 
of the main arcm1te, masses Vias dete.rm1ncd by Holmes 'and Bmales to 
'be be,tween 1000 ana 1200 million uerir:s.Assum1ng toot all lOGsee 
of m"amum' due 'tOY1eatnering were- of recent data. the oonclusion, 
waG . reached that the moat -probable' see of tb.e pE)l?)nat1te WOtil 1200 
m11110n years.. ROVlever this assumpt:ton1Q not warranted as the 
level of U1ddle Camb~lQn setluJents a .few m11estothe, we.at shows 
thDt the peamat1~e woula have· been within ra&ah of weather1~ 
procesa~s as early as·that date. ' 

The. figure of 1.000 m1111 on yeax-s '1inplles tbata11 the PJ'e­
granite sed1ments.&nd lavas in on1ts 2. ana :5 are Archaean in age. 

T.he author of th1spaper' takes the view,. however, that the 
geologioal. eviQence favo~s a younger ~ge than Arohaean f'or the 
rocks of l'.nlts2 and: , and that the status' Of age detel'mi!l.flt1on 
by .radioactive element ratio ,methods t.e not auoh t.hnt age 
determlnatl'ons by these .methods can be ·accep·tod l'eSel!vetlly. Thc!t 
basement rocks of un! t '1 are pre sumabl3't\rclU.lean1n .age~ . Two 
distinot and. unrelated teotonloctoles are .recordetf in the rocks 
of units 2 and. 30n the one bandana un1t 4 on the other.:. ur-..1tG~ 
2 and' ,,'-are . considered to represent .separate pbasea ,of the ;om 
oontlnulngprooess and,. to bave.been .e:t&bl11zetl by-one period of 
gr.an1te .emp16~ement.. (Granite e,mpla.ceme,nt it, self t<?ok pl~ce 1n 
two ,se})al'ate" though prObably not widelY .spa~eil.aplsoaeB. In.· 
poInt of t1ti1.e.) . . ' . 

YJe· do not knowthtl t1me interval which e,lapsed between t.he 
orogenies responsible for the 1ncom1ngof' granite into 'the rock,s 
of ~i ts 2. and 3 on the one band- the ,north-south trending ; 

.. geosYnolines ._, and, unlt4,on the ot-her 'OO!" the east.-west trend:Lng 
geosyncline. - but there is' not a stl"Ongly marked metmnorp1l1c , . . 
disoordance between the roeksof units .3aml 4. 'l'hls suggests that 
there was not a prolonged pe1"1od of(1eeperol:l10n between' the, two., 

Further, the l"ockf,l of the eugeoaynclinal pile are qu1te 
in character with t}l.ose of pala.eoz.olc ;aml later geo·ayncl.1nes., In 
~egara to thlc~ss of sediments and .1ayaa,struotur6, types ¢ 
metamorphism. ana, absence ofun.1versal·, grsntt1zat1011. A po.aslble 
point of difference ls, howe"er., the .h.lgh.prO'pQl"tlon of lavas. to 
sediments'. 

It iseonoluded t~t the rocks of unit 4 Ql':e Upper 
Proterozoic in age an~ that those of units 3 and 2 are most 
probably Lower Proterozoic. 
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