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ABSTRACE

‘ This pro. ress rtport summarises field
aharcﬁteristiat of the major rack typ-- of the
BItxdu TE 132%0,000 sheed srea.

The erystslline besszent rocks sra
mnitc gneioses and grasites of the Nusgrave
Bleck. These ars of unceriain age and are refl-
srred to as Older Precambrian. Thene rooks are
overlsin, noencouformably, by the bas&l songlom~
arate of & sandstons sequence of idelsidean age.
There wae apiarently econsinucus deposition from
Marinoan into the cuabri-n, of micaceous aand-
atenes (il arkKoSen.

. © 231 these -cdiunw were folded gantly,
probably inm tho Upper Cembrian.

: "'hi; mild tesctonic event was followed
by & sill-like intrusion or flow of a tholaiive
which wag in turn succesdsd by & sandstone and
adltstone sejuence. The K-ir uge of ths thol-
eiite in & minimum of 480 milliion ars (L.20.
lower Ordovician) dut the age of the overlyisg
sedizents is not knowz with any oertainty.

©Uilarete was dﬂélo;:od slese $c & land

surface during the Textisry. <Chalsedonic lime~

. stone was later deposited in shallew freab-wuter
lukes in the lLate Tertisry or the Larly .uaternery.
+ supsxfisial deposit of sand dunes from

a mtam&ry arid puriod covars much of the shest
BT8R e :

" INTROUCTION

The BIRKLGATE 13290,000 sheet area includes gnei:rses
w*nd @raxu.tn of the Mrmn Bleck and usdinents of uhe Officer
| uaain. " '

| o Resonmaissance nn;:ping or tha BINK.G.LIF. sres was
'irxa‘!.oa ot in 1960 by J.:. :xo}nuun and, in 1966, K.B. HaJo*r
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end J.A. Teluk mlotcd all ‘but the !uku;lm 1:63,360 shee$ ares

. in more dcuil B.P. Thomn. Cupervising Gwlogint, viait.d
‘the ma poth in 1"160 und 1965 and B.G. Forbes, senior Geologist,
. in 1966. Fhie mabloc thon to ses Sue rocks in the field and
kft.o asaiat 4in the meorprttatim of ex*iticul areas. '

- Compilation of the map is in ymmu.
" The BIRKIGATE ares {8 oovered dy O.L.L. 26 and both

; X081l Pw. 1tA. nmi Continental 01l Co. Pty. I.bd. have cone
dusted rurveys inm the area. Thess mrvo:n (aeromaznetio,
- seismic amd scﬁcgﬁ.cd reconnsissance) culminsted, in early

1967, with the 4drilling of ghe Birksgate Ne. 1 ¥ell by

Comtinentsl) Uil cmm The total depth was 6,162 fees nnd

although mo oil or gas was found, valusbls stratigraphic
informasion was obtsimed in am arsa of poor sutcrop. ilthough
acne. ot the unz’rcco rocks can De correlated with any comfidence
- w#i%h thoss tauad in thas woll. ags determination of 845
" million yaam (ninimum s ;e) was obtained from a shale at

3,160 - },‘188;‘%. hy Rb/ox nﬂbmls. (Compaton, sppendix to

. Henderaon and Tover, 1967).
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Hand dunes and sand apriaas

Chalaoaenie limestone (g;ngutitja Linestone .
aquivulcnt)

andntonta, k&alinitie ailtatona, faldspathie
annd-tonn, khaki siguceous siltutone and

_ grqy ealearenus siltsvons

shite and‘raa nie-caouﬂ and !aldepathic sand-

stone and siltstunt

Kulyong Yolaaaics witk unnaned grny-aekc
and silsstons.

Flrrildar 3ur=atian ;

. Punkerri Lendstone (Foumd . uartiite sguivalent

aright Yormation
Pindyis Sandstone

Honmponformity

Cosrss prained granite, sdamellite snd medium
grained biotite-grunite with minor allanite -
Bclorite +nd olivine-dolerite dykes

Coarse grained horanblende-blotits porphgriﬁic
gnedosic sdarellite

Eediuz ?raineﬁ hornblundonbiotito granitis

gneiss.



The cldest rock type which has besn found on the
BIAK G TR (132%0,000 sheet) ares is a. mmdiu: grainod horn~

' blqn&.dhintitn»graaitie gueiss. Eho tuliatien‘is dus Yo planmar

coacuutrntion of she dark ninorgls and ‘has a gensral north-
nnrthaastaxn orisntation. The largest continuous maases are
found st Mt. Hir Thomas and ¥t. Lindsay but outcrops of the

~ rook csn be found asross the northern third of the area.

Thias gneiss has Yesn intruded Dy & coarss gruinsd
porphyritic gneissic adamellite with hormblende-blotite and
orisnted phenocrysts of slkali feldspar.  ‘here sesn, this

. oriemtation and that of xenoliths 1s always parallel to that

of the gnsiss ind-ie, these orientotions may have a common
origin. The contacts are sherp and straiiht, and because
neither rock appesra %o have been affected; the natire of the

intrusics oan be determined only in a few places where tongues
 of the porphyritic grsmise can be seen im the gneiss. The

xenolithi are dark horndlende~biciite-feldspar—juerts clobs,
presumably the basic remmants of dPilocks of the gneiss. ihey
rre eithexr sllipticel or roughly rectungular bus in both cuases

' tue 1ong axes are parallal %0 the foliation of sha granitic
. l‘x !3«‘(5 - l

There are VEI niaor apl&ta dykes in the p@rphyritic
granise on the wﬂutern side of the DBINK GLIXZ (i.u. 1:65 4,360
shees) area.

wt Balunﬂihnn Hill, Prveaﬁbrian nodinantary rocks
(Pisadyin - an&stone) reat nnnoanrarm&bly OB & coarse srninae
1ight coloured worphyr&tio biotizc granite. Hhxt the grnnit. -
has bdeen infruded dy a &ryke of finé'grainna red aglid rock
which, “fter thin section examinution, was claszsified as &

anh-ruli*ic rh:%litc (AM.D 5.0, Heport ME2732/68).

-“1?: niloa weat-southwest of this area this gruniit
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mas been intruded by o medium grained pink biotite gramite
which hus some potussium feldspar phancarysts.. Cme and a half

) . miles south~southesst of Belundinna ns.n tha porphyeitic graaitc
is iu contucs with & W mediue grained equigrenular hornblende-

biots.u granite. This oonticw did not imdicate the relative
ages of the rocks snd na other sontuct has bm sesn. The mx:'"
of the grey granite iz found bei:vnn Vomoorinne mu, Yaroona
Hill and Cheesman Foak., The lack of tolission of the dask
ninerals in this grmiti and Lack bt orientation of the phane-
crysts in the porphyritic grmﬁté suggests that these rocks are
younger than those %o thg_hloit_hgﬁ. The lack of dolerite

. dykes im the un-oriented granites suggests that they may have

_ post-dated these basic imtrusions, although sll younger |
- granites intruding the Nusgrave iilosck gneisses elsewhere in the
 Noxthwest Irovince have shemselves been inw-e by basie

dykes. The onli pouitiw esvidence of a yost-—dolurii:o intrusion

. was suen 2 miles northesss of Lt. Poesdisna wherse a dyke is
cut by feldspar-quarts-2amphibole roek snd massive milxy guurtz.

A grey granditic similer to that at Chesseman ieak
occurs at Tjatamenngs Rock Hole but bere it contains minor

amounts of sllanite, some development 61_ feldspar phenssrysts

m s foliation. In an area three %o sight miles south~southwest
9f the _mck hole are scuttered saall outcrops of s similax

granite but this hes larger phenocrysts and a more ~troRgly

developed norsheant-southwest foliation,
,5§ "{ldep ” rde

Outerops ef. dpléfitw and gabbre dykes appear to be

" confined %o ¥he gneiss and orfented-perphyritic granite im the

‘ nporthers shird of the area, They ars massive, unstressed amd
_'tiixtoidﬁ and thu;:efcru 1 Ost-date the ntmorpﬁic und Seckonis
‘effects whick are seen in the acid rooks.
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___ wwes wnin tmrtmiwt; - %the ones main mepﬁidn
being «t . ermano iiill where it is sast-weat. 7Three é&lu sast
of Ut. wir Thomeas a thia east-west dyke appasrs to cut (phovo-
mtoxpmtatiﬁn) & wide north-west dykt. This contuot has not
becn examined in the &ield and 80, A&t the time of writing, a
augrestion that m sast-weat dykes are younger scannot be aon-
rirﬁeé; However, support for this ides is found at «’}arﬂ'n—
minna ¥ill, 110 miles eaad @IA here an.LI!ms.u' (f.0. ‘13250,009

shoet) where an Qnt’-unt trending dyke cuts a morgth-northwess
- eyke. | | | )

~ Olivine gccurs in the northwest dykes but has not
besn seen in the eust-went ones (pessibly because thew are
notim of Vhem). The cesurrence of ‘oliﬂnn wﬁpus to be
i;:regulur even along the strike of the same dyke. O -UODHOIFE
(i.0. 1:250,000 sheet) thin scotion examination of neny dolerite

- specimens has shown that olivine is rcm oaly ia the northwest

trending dykes ond not in the northeust emes. Am extrapolasion

‘to the BIRKIG.TL area would suggest thet, hers also, dykes of

aifferent trends came from different nagmes., This further
auyportsz; the ideus that 'thef dolerites of shis ares axre of gif-
ferunt ragét;'. ' The only metallic mineral seen in the dolerites
is i@gnctitt in aceessory amcunta.

“outhwest of & line betwean the Streieh iHills and

- Coffil’H111 occur scattomed outcrops of sedimentary rosks

ranging in uye from idelaidean to post-Ordovician (perhops
¥esozoic). Om Knlm ({.e. 65.560 sheet) are va‘)cania rouks
(t‘holoiuu) which have besn dntcﬁ (by K~ip luthods) at

‘_mzry 1.0. lower Oﬁw:l.cian
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Findyin sundstons (Kew name) , B |
The oldsst of the ssdiments hus been mamed the ISindyin

. Sandstone and is meen at the Findyin liille (Pindyin 1:63,360
| _shess ares on LINDGAT 1:250,000 sheet area) Coffin HiIX,
'Belundinma 1111 and ntreich Hills. .t the first three pluces

& basal songlo erate member rests momcemformably on grneiass and

' “pezwh;ﬂ.tic gronite. 7The thiekest ond mest eomplete section

{approximately 1,500f%.) ius at the Mth?im Hills but

" the conglomerate is thickest (15ft.) and the nonooaformity is

best cxpoind' f:1 Bo}.ﬁaim #ill. At Shis Jocality the contack
is aherp snd pluasr eod no scewr snd £411 structures »ers

obuerved. Kers a#lso, the parpmtic granite is friasble but

there is nc lesched oxr elay sone below the contuck¥. it the

' pindyin iiill, howsver, she contast is mot so well exposed and,
in soms pluces, the yranitic gneiss has been kaolinized.

The busal conglomerat: at Belundinna Hill varies
from perhaps ons foot thick t0 a maximum of 15ft. and ia com-
posad qz’_ white rounded qﬁaﬁtz pebbles in & coarse greined '
arkasic nf;_t;rix. The minins sverlyin; izmuuion somprises

of-at least ifsy feet of sandatonse and ‘juarseite with

scattored ;uBrty pebdles, croms bedding, ripple murks, heavy
Bineral banda and wud crucks {du#s probably te shrinkage undex

- water or under sediment cover; ﬁvrﬁiﬂ' - other ssparute

ovidonce that these rocks were ever exposed %o the sir during
amiiuu). 1; the Findyin }iills this avcaession is
sonformably overlain by pale gMn sﬁ.i"t-m: and shales with
thia interbeds of gm shert. - Limestone and dolomite (seen

_only =@ float) mres the youngest m'u_ in the sequence; il thewe

ia anything youmger thun theae 'ﬂunn it 4is covered by sundstone
cobble float from the hills.

A
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__@_M (new naxs) ,
The Wright Formation 1z & sequsnce of snndstm. 851t~

stone chert and a dlack eolitig chert. Itm greskest thickness,

- 64500 feet, is seen norshwest of the axight BL1ls (g

1 nih ahvut in Lmn;:n,) where ridges of u@utm ure

- saparated LY aand-&m; M walge mta Irom h&lr to ono and &

half =iles. wldc. ans amtqmu: the lj.tholcsy of the greater

 part ef the sdg&aﬁﬂt is not seem. . A patch of oulcrets near the

sop of the se uence nay reflect a:: underliying celcarecus mek
and the blaeck eolit.ic eh-rt. which Sm soen only as float in
this ma, is pmbcbly a ad.}.iﬁ.tiod, oglitic iimessone.

, Thers ia ne dirsst evidence of the mhtiomhip of
the #ri.gght Far-ne,ton with aithor the Mtrlying Psxid.::!.xx m—-'
stome or the overlying Pumkerri iandstone as no coutacts with
af{ther have been seen. It is nssumed that the Findyin and-
sbone and Wright Forma¥iom are in continuous ss usnce beceuse
they appear to be strusturelly conforsable., Howsver, there
ey be a ﬁmaﬁ tiatv;swa $he Fright Fémaﬁoh and the overlying
Fuakerri sandstons begeuse & very thin and minor psbdble con~
glui-n_rai:e conteining reworked bieck oolitic chert has been
found in the iunkerri vendstons :Ln the Pumkerri Nills area.
4 pardconfornity is mgguésad‘bwau”, in the three areas
(ardght 2411s, Punkerri Hills and intricis Hills) where they
&re ssen 1:; close eombact, they are strusturelly conformuble.
MW (Rew none)
, - The Funkerri ..mndatons can be &ivﬁdcd into two
zembers, & lower red sgndatom apnd an upper white mandsions.
f.l‘holwu nomber im interbsdded red sandstone, quartzite and
siltotone wish xblppl; laﬁks; scour #utn, slay gslls and

- beddimg limeation. The upper msmber is generally harder, con-

sisting of pink lﬁ;uartzitgs and feldspsthic sandstones whieh

“have cross-bedding, shele gslls, various scour coaste, rippls
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- marks and heavy minersl bande with sssccinted load structures.

One fossi) truce has heen found ~ it rescables Rppgep

(Glaesanar, 1966) whish ix found in the Pound -uartzite as

Ediscara, see Beldags 7 mile sheet on COPLEY. On this Dasis
the Puskerzdi ;zm,snm i® e¢orrelated with the Found usrtzite
and is sesigued to the Youngest Marinoan time subdivision of

' the Adelaidean.

| In -irrildey, Doondinne, iulyens and Iiptamin shees
areas & sejuence of poorly w&mppﬁ.n_s ruoks overlies the
Puskerri ;:andstone although the contuct is not expoded. 7The
sirrilédsy .&amntion underlisa the (?) lower Gx-d:ev.tﬁaa Kulyong |
chcanica and m therefors taken as being ¢f Cashrian age.

The formation is expressed cs trend iSmes cen De seen clearly

on serial photopraphs but, in general, only float material is

found om the ground, Towerds the base the formation comprises

coarse praized %o pranule-sized arkoses apd feldspsthic
sandstones; higher im the secusnce micadeous sandstone, 8ilt~
stones and flzggy dolomites are prsssnt, Thers is structural
confermity with the underlying Iunkerri sandstene end thurafore

' ncéi.mtatioa wag prexumably consinuous.

The rﬁlatiemhip ‘b.t\utn the sedinents at the
~4mrildar Formation ond the overlying Zulyong Volsanics is not
known with esrtainty. ihe volcsnics hove u saleulated Aip

. of half s degres to the west and are conformedbly underlein by a
o groy siitosons myuacl;a and red abdd green Yine grained
‘micaceous seadstounss. IThese sedimsnts ure wamamed, and differ

in lithelegy fm the uimil&ar Foxmstion.

dm &1;; of the wirrildex Yormation tast of tM
wican;c: ia not Xnown and the trend 111103_ are gently surved
btut :'no. cont ot is seen. In southessty ;igg:_iﬁm the ssdimsnts
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are olso folded but since the volcunfics sre flst lying, there
is probably sn angular unconformity between theae rocks. The

- folding of the wWirrildar Formation prohnbl;r_ ocsurr«d in Upper

Cambrian or lLower Urdovician and would be relatad to the
folding which resulted in the uteonforsity at Chaxbers Bluff

 (Chapdlier 1 mile shaet on sVEHARD). .t Chambers Bluff, the

Chandler lundstone, whiech is equated éizh the Upper Séﬁﬁbl‘i@
to Lowar -ﬁrdmriaimi Tacoots andatone of the imadeus Basin,
rests nnconfom#bly on tillise and volcanics of the .idelaide
System (tiihnra_tm Gro‘np)_. This would indicate that folding of
the adelaidean rocks occurred probabdly in Upper Cumbrian and
hemge this would be the most probable time of the folding of
the “irrildar Pormation and usderlying adeluidsan rockal.

émmm (Hndar and Teluk, 196?)
. Thia hard, red-brown tholeiite has beem found only on

EKulyong. It 48 10 feet thiak: md the unnamed greywucke and

' nicnc-ous sandstones conformably underlying it, are at least

20 feet thiek atnﬁ sontain thin dolomite leminas. MNo fomnsils
have bBeen idmtifiuﬁ in the sediments. The wsqusnce has & near

horizontsl attitude over the entirs sheet uren but it is not
known whather the igneous rock was intrusive or extruaive

beciuse no rocks have been found which both overlie and are in

~ cont ot with them. Lack of ;as bubbles and flow bamds and

avahess of grain size' uéuld‘ suggest a hypabyssal uplmagmnt

. but, nowhere on the sbest sres do thc volomnies cross cut the
| und.rlying‘sfedinun - » aitustion mors in keeping with s flow
‘tha.n & 8ill. ‘

The Kulgong Yolcanicﬁ huve besn given » niniuun “ge

'of G a.y‘ (1..0. Lower cmov.tcian) by K~-iy methods.
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In the niddls of 5@@;55; &3& between the two main
volesalc arses are scavtered cuterops of white and red micaceous
and feldspathic aanﬂutone with scome siltatone. They are
generelly flat lying with dips wp to ﬂo° and probably overlis
the woleanics but the relationship is nmi known dacause no

: cantut ;%.s saan.

Throughaut the southwest purt of GATE are
scattered outcrops of flat-lying sandatones, x-nxinitio 811t~
ztone, fcldspathic‘sandntom and (Lfrom c#ttﬁ.ags on seismie
shot holes) khaki micuceous siltstons and grey calcarecus

ailtatm.

'In the southeast (on Arpyna) is a clean sandstone
which resembles the Doongur Sandatons. The latter is seen on

- Boongar (i.e. scuthwest LINPGAXY) where it crops out 8s flat-

lying clesn spnfistons with versical tubes which superficially
Tesemblc worm burrows. ihess tabular :trustures may be
solution channels associated with formation of silerste.

o Nome of these rooks h-ve been found in contact with
any other rock and so their ages are unknown. 7They arve
presumed o »e younger than the Kulyong Volsanics bus there

is no evidence at preasut to support this iaserpretation.

Te ‘t_«'

In the gouthwest part of A:le lurge patehes of

" ferruginised silcrete pebbles form low rizes asmongst the
mulge thickets aud sund dunes. In the sawe region & few areas

also ecour qhic}h ure aovered By pobbicg, and caobblea of grey
silerets; these form the topes of escarpments (" hreskaways”™)

in southesst Nukuke. These depovits ure tentetively sssigned
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%o the Zertiury.

i eresm chdcoaonic limestone is found scatsered over .
BIRK.GATE. 1% is similar %6 she limestons ssen on other
aress in the northwest of South Australia. On BA¥R and

.EOQ RUPEL & Tew auzozopu of the roaek have yial&aﬁ fosnils such
as stonewarts, ostracodes snd gastropods (Coxiella sp.) These
favour & x,«,untixnm age for the 1imestune but the possibilisy
exints :or a Tertiaxry age. Dcpoﬁiti.on probably eccurrsd in |

w:!.du;;rcad, shallow, fresh or brackish water. lakau.

susternaxy

Setwesn arens of oUterop und ciaypans, DLk
ias covered by & veneer ol sand a‘ma;_'m asnd arpreﬁdn; sxcops
tor :hi crests of m cunes she umﬁ 15 Lixed by vogotu.ticn
such 88 spinifex and wulgs. In ¢ .e mﬂhcrn tw-thirdn ¢f the

uoa the dmu ATS orionttd narthicumthamt !mt are east—

_ wost :Ln. the nushnm thir&

RBM: OB CC
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