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This r0["rt d6scriboe thG rogional ge0logy af 8n area 
i, ~~r :;xii"'~:' toly 1350 squG.re riiles :\f C') untry nuar Koth6rinu, 
lL:rthurn (_:_'urri t"ry, which w[;.s r18.[ipod nnd radL,rJutricnlly 
~r"q, octud during. go ::;l:){3icol s urvuys Jf tho Kc. thorino-Do.rwin 
r~;gi' n in 1953., 

Pru-Ccn!'Jrian,Conhr iCen, n nO. ivloD ,)z ,'ic r ')c ks Jutcrclps in thE; 
:~,r08.. }'[,rtt'culor £ltt(:;ntL,n W[l.S reid t~, the strotigrn[lhy, 
structurb, E.ind r1incrclizod ar8o.s~f tho Prc-ConiJric..n. A r:18rked 
unc'mf .rni ty botwoen str:mgly f:)ldod, intrudod, [\Ud 
il(.;toC1>rr'hof1od r'_,cks 8nd D f ~ldod, um-~0tor.1orr.h-:-,sod sequence wos 
t,:kon ;:;s thu divisi-,n botwoon the: I,wor Pl;'-, tor )z)ic s.nd U' rer 
?r:,tor'Jz';ic. 

'.~htJ IJ'~w0r Pr~_';tur~)z'.lic r'-,cks includo str:'nely f:)ldod" 
intrudod ond qUClrtz voined tuffaco:,us sodir:10ntS",f tho RrockFl 
Cruuk Gr,ur·, 8nd thu trancgroBsivG Cullen Gronito. F:Jlded 
:·,o.sic v:;lc,~;nic end ~'yr::.cJ£stic rJcks Jf tho Dorothy Creok 
V:lc~.nics, snd tho intrusive MDude Crot)k DL:rite r:my be L':-\\'I7cr 
Prjtor 'z.ic in ogo • 

. The strctigrophy :;.f th0 Ul.1I-,0r Pr:')tor'..Jz,ic WO.S established in 
30cti"ns nGnr ~dith Falls. Tho r)cks c(Jnsist Jf o.ltvrnoting 
soquences :f acid, intorl~10di8.te, cmd baSic volcanic snd . 
[:yr'Jclos tic r:)cks with c.ranoce)us rock units. I t is pr:J [lased 
t·) sur-orc0de the n8.oe "BuldivQ Q,uo.rtzite" in this a.rco. by a 
no w n,Jr.1e nc ID. t ure • 

The rolnti::nshi[:s :;f,C,ar.lbriDn basic v:)lccnic r~cks were 
ostQh.lishod. 

Th0 structure Dnd Qinuro.lizoti)n ')f the aroa is described 
D.l'1..d tho "rusults ·)f rugioncl rc:di.:;notric inv0stigatL\ns are 
given. T,ho ar08. nar'L.:cd inclLldos th6, uranium Drssrects .', 
disc'lv6rod. by f.rivot0 pr'~,sI,oct'.)rs in gro.nitic c'~untry noor thol,~ 
~dith Riv0r. These oro thu Y.M.C.A. ~rJsPGcts ecst Dnd 8~uth 
)f Ec'l.ith Sidins, 'Yonborrie Pr:-)s['tsct, the six pr.)sj;:,;ects ~,f 
T(;nnys')n~ end thl; H::ru c.nn O'C')nn'.;r Pr::::sI,ect. 

Thu rogiJncl gG~1~gic81 w~rk rOQulted in tho disc~very of tho 
A.D.C. Urc..nium Pr:'s:0ct situotod i11; U~Ter Pr',,'tur~'z')ic vr.;lconic 
r':'c ks 11 nilos n',-,rth cas t rJf K;r::the rine. This disc ',"'vory 
oxtended the ro:~ssiblu u!'[',niun bee:ring c,)untry t') thu wide erODS 
:,f Un;ur Pr'ltcr')z :ic sddinbnts ::.nd ,v'_,lcunic r')cks ::f the 
Kr;tho rinu-Jir:Jrv\1 in rug1:'n. 

na'IWDUCTION • 

DOBqri;)t L n '~'f tho Areo. 

Thu rogi:,'n c:~nrrisos 1350 square railos mflpI"ed in tho One­
Mi10 Mili t Dry 8 ht.:u ts :',f Mt. Todd, Kathor inG, and I,ewin Springs s 

N~rthurn Turrit~ry. 

The tr,wn '_ .. f K8th(~rino (L'mg. 132:J15'E, Lot. 14 0 28'8) lias 
in- thu s : .. uthcrn l!rti':m ·f th0 o.rOD Dnd tho town :)f Pino 
Grvuk lies by the stuart HiGhway twelvG niles n8rth uf the 
n, rthcrn bc)undcry _,f tho oroD.. The r',~l)ulati:)n' c,f Knthorinc o.t 
th(; 1947 cons us wos 371, 81'10. ')f Pint; Creo k 201. 'rho only 'Jthor 
S(;tt10f,lOnts ')f eny L'ornnntmco in tho arGo. nr0 8. f'ettler's camp 
at ForguEBon Siding, tho Nt. T~dd B6ttcry ~n the ~dith River, 
;md an [~gricul t urnl rusonrch s td t i~n 15 miles n'Jrth-wes t (::'of 
K.: thu rinc. 

rrhe 8tuu~t Highway and tho N'::;rth iustrali8 Rnilwny PDSS 
thr ')uGh thu o.roo. RY::l,ds t,,) ::;',)risv8Io Dnd !hlfron Hill h[;VD 
boon gr8ded but [jr)st othor vehicle tracks ore r')ugh. Access t'J 
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n:Gt rnrts ~f thu oron is rostricted during the "wet" season. 

Tho £troD. has the northern A ustro.lian [lOns r':·s.nal clinotu 
with [l "W0 til SOflsc'n fr')!"J N::v0r::bcr to Uarch Dnd 8 "dry". SODS ~)n 
fr::;!"; April t: .. Oct:;bor. The average· annual rainfo.ll at 
Kathurino is 35·inchos. 

The Kathor inc, R i V() r flows thro ugh)ut the yuo.r s but water 
sUL l'ly in ',)thor oreas ·is 0. pr·)hlen in the. l8.tur m::mths :)f the 
Hdry" S(;o.s~·:n~ llatur raay bo obtoinod frC';o watorholcs nlt:mg tho 
r.mj :·r strOOl'il courses, hillo.b:>ngs ~ and sr'rings during tho early 
oJnths jf thu dry seos~n, but DoSt of 'these sup~lios o.ro n:)t 
L;(;rr.lD nu nt. 

Tho greotor port ~f tho oren is c~v0rod with ~Don forost 
vugot8tian with 8 thick gross c~ver ~vor tho low areas. Narrow 
Gtril.'fJ of donse f'··.rost fringo tho r.1£:jr)r rivurs and fr:)r1 those 
~'c.r.'0rbo.rk, La ichho.rd t 8 nd :;th(;r t imb8rs ha ve beon cut for 
I'~illing; cypress stands r:nd ·sovl1rDl sl:ecios)f oucalypt helve 
l-·oon cut ond milled at a sC\w nill in Katherine. 

Cettle ru1s1ng is tho oost import8nt industry ~f th0 o.rec, 
hut is not flc) urishing bocs US8 0f pJ':;r C8S t uros Dnel narko t i ng 
facilities. Agricultural dovelopmont is rostricted to soall 

"ocDlo vogetr ... ble, fruit, r.:nd i.")oo.nut production along the· 
Ko.thurino Rivor. Mining ;:lctivity is limited t'J intermittent. 
g~)uging or.vro.t ions ~)f i:·r ')S r:octors El nd trc8tment :)f t in ore 
frorl duops by the Mt. Todd Battery. At b,resent Gxpl:)ro.tory 8nd 
tes t ing w:'rk by t,ros pe ctors cnd pri vElte c:>mponies f)r 
rodi:.a c ti ve de ros its is pr ~jceeding in the Ka th0rine and Edi th 
Itiv0r o.rens. 

Purp~so 8f tho Survey. 

Tho ir.1r1edintG purposo :.f the survey IlVas t'J DaD end 
rq·)rt on tho r0gi·~ln8.1 ge Jlc:gy of an arOD surr':.)Unding 
10c8.11 tics in Which radi:)octi V() r,linL":rals hc:d been disc·Jvorod .. 
TIcgi':lnnl r8di'::r.1btric l'r')spocting and invostigDtion jf ,:'ld . 
sinerEll w)rking~ woro carried out concurrently. 

At tho boginnin~ ~f tho survoy tho Edith Rivur aroa was 
th0 sDuthbrn known limit ~f th0 radio[lctiVG province of the 
n~.:,rthurn p:JrtL:n ,;·f tho Northern T(;rri tory. Mapp'ing was 
initirtGd with e viow t!,J rr',.c,eedine; northwelrds, so 8S t,..::> join 
wi th r(;gional mapping bo ine; c::nductod in northern areas! 
surrc:unding the Run Jungle Ur·aniun Fiuld. 

gElFping M:u thods "nd He liab iIi t,y 

flIo.pr,ing W2S d ')nG by trDvurs ing ViI it h Landrovurs fr~r.1 a 
boso co.nv sit U8 ted ncar tht; Edi th n i vur C1"')SS ing. An avurcge 
of f)ur doys [0r waek WGr0 spont In trovorsu. 

,Aerial L,h'Jt:,gro r,hs ')f SCD Ie ar'I:rox ima to ly 1: 30,000 wore 
used in the fte Id during mar:p ing. Bose r.1a[is wore cJn1't)iled 
fr')ril trnt ings ':.;,f masHics pror: red by tho Nat iona 1 IvIar:i>ing 
Section, ])oLnrtnont Jf Intori':·r 5 in 1952 •. The top:)graphic 
c':,ntr:)l :')f tht.lsG shoets is n:")t uniforr:l1y accurate owing to 
the use ')f alturnClt0 I)h'JtclgrDphs in t:10king massics. 

Relil:1\)ility ':If rla;:"ping is n,:\t unifc)rm, hecause rJsrticulnr 
~,tt()ntir)n vvas I:oid t':l cri ticnl areGS ()f PrG:"'C8li1brian r·)cks f~:r 

otr8tigrGphic8l Dnd strLlcturol inforr:1ati::m and to minerolized 
locoli ties f'.Jr rndi-:r:lotric tcs-tlng. Loss ottontion was paid to 
thu Cc:mf~'rion and y')ungur sequences. The wGstern sGcti::m of 
the; Lewin SI'rings Sht;0t::;: wcs n:-t maupGd in any dutoil bey~md tho 
r:18rgins :)f grcni ttJ ::-)utc:rJ~:, end the ge0lClgy has be€m inter­
vrGted fr~m Borinl Dh0togra~hs. 

Acknowledgm0nts~ 

Thanks nru duo to loco.l rusidunts ~)f thu ares wh'J indic<""t0d 
::-;v p')Gitic:na )f ')ld minl)rol w:·rkings c.nd disuS0d tro.cks.'-,-. 
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T_OPOGRAPHY 

The relief ~f th~ arOD is vGriablu but genorslly l~w, 
rcnging fr:-l1:1 450 fuot t') 1000 foet. Th() t')p::·gr8.i:_\hic divisi~)nG 
z:r:.., cl~)s()ly r .. ;lo.tud t:· ·tho nDturG )f tho. l"::>C[C f-::)rmsti~ns. 

Tho u8st0rn [ort ~f thu cr~c ma~~Gd is occupiod by 8 
• 'lCtGDU f~rning tho sJuth-wcstern Gxtensi~n of the Arnhum Lond 
'?l;:ti.;cu. Tho plateou is br.)Unded by stoep sondst'.me 
. .;Gcc.rI.-t:1onts o.nd is str::mgly dissl:cted ot tho [lO.rgins, Gxp::;sing 
0; 'pc r Pr')terozG ic r':;cks. FIn t-ly ing Hos:: Z:~· ic sands t ~nos '. f')rr-l 
tho C8.1: re'ck on tho unO. issoctcd i)'Jrt i :ms of t hu r,18 teo u. 

A bult of l:'TiJ but rugGod hills) cut by an intric8.tc 
c11'c.inagu L'8.tte:;rn, bJrdurs the l.,lo.tu,-;u on tho wost cnc1 r:l[:.rkG tho 
sudincnts of tho Er~cks Crook Gr~up. 

Tho tc;p.'JgrDrhy ,::,f tho gi'nnit0 c':Juntry is rw.rkod by l:)w 
rllG:~t)d hills ond hill t:lCt:GOS f~nd T.\1i(1(.:; oro8.s)f l::'l1!J country 
c'vt,rod with soil cnd scattered t.)rs. 

"\;st of tho stuort Highway 0.1"0 wid\:.; r.:recs '::jf flat snd 
:".;cntly unO. ulD t tng C) untry dGVG 1)~.Gc1 c~n C ombrian 8cd i[1unts and 
f:;rr"ling ~~crt::f t'he L-\hssi')gror:hic" unit mU'10d by Nc)okes (1949) 
tht) Daly River Br:sin. 

r![esos, buttes, onr] tcblelsnds '...~f flct-lying Mesozoic 
Gcndstanes occur os relics ~f the old ~eneplnin f~rmed bofore 
th0 rr0sent cycle ~f erosi~n. 

Thu 0.1"02, OD l "P0d f:-;rns ~<~rti':m of thl; drainage basin ~)f 
thli Dely Rivl,r and incluc1l;s thtJ ui.'pur reaches ~f thu Fergusson 

_ l1ivE;r ~rlith its tributaries thl) CL1I11m Dnd Ed.ith Riv0rs, and. of 
I the Katherine TIiver. 

STHATIGRAPHY 

Tht.) prusont st,rat igroph.icGl n'Jr.llmcla t urc fur roc ks ;)f 

thu KnthL:rino-Do.rT:vin rcgi-:m is he.oed chiufly on roconnaissance 
r.1ai:"ping and has r;r:)vod im:..d0qucto f'Jr [nrG systunatic rogil)nal 
nCL1[ing. F'Jr this rup)rt CrOVLHJG n·)f,18nclo.turo has been 

t r(;visod ':)r clisc8.rded, and now r"Jck units ruc'Jgnisod during 
liL1i'Ling hovu bLH,m givvn tonto.tlvu -nO['10S. 

\ 

In, the. Pro-Cenbrio n roc ks thu 'r:1D.j ~r unc'Jnf)roi ty 
r0c~)gnis,ed botWGl;n str~)ngly f'Jlded, intr.ud0d and. 8ete:morphosod 
ol:;diDonts ond y~)ung8r s6qu0nccs ~~',f br-J[;dly f:1Icled, 
unn(;t[m-:)!~,[.lhosod sodit:.11.3nts and vJlc:::..nic r-jcks is r0gorded 
tGntativ01y DS tho divisi:..m beh100n thl; L:)wer r:nd Upp~r 
Pr·)to r,)Z-:l ic. 

Lowor Protoroz'Jic 

Br'Jcks Croek Gr~~p: 

The (.:;ldest r:Jcks : .. f the Droa 01"0 str')n.gly f')ldod 
tllffacoc)us sDndst~mos and slo t0G which werl; rlaced by N')o.kes 
(1949) in the Br:cks Crook (-'.-r~ur. 

( 1 ) 

( 2) 

Thbse r'JckG oro Qxposed in tw~ main belts 

8.n [',roa mainly 68.st :)f the stuart Highway between the 
h(;adw8tGr3 -:·f Philli~)s CrtJ'u:k Dnd tho urr,or Ferguss:m Riv0r. 

on area east and ne·rth-oDst )f Katherine, botw6on Knuckoys 
Cr(;(;k unO. Iilnude Croek. . 

Tho t~p'Jgro phic ex[:reesi'~)n 'Jf the Br-::.cks Cru0k Gr;)ui:! v8ries. 
B0twoon 8t':'1!J Croukr.ald thu hCio.d'.'1i'iturs ::,f the FGrgussc!n IUv0r 
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r ckr: fr:r:'l tho di88uctud edge 'Jf the /',rnhen Land Platonu. 
T' ck:.~ UG~·(;ci::lly '!burG the~1 ore h()rnfclG~ form ru~ged hills 
~',?'i\i:t, rid[S, ... .:':, '7Ji tb 2tl..;GL 5 8hc:r~ gullh,s one1 on intric3tv 

:,... .... ~,: ~;tt\Jrn. j.7onr Driffiuld Cruuk (:xp':"surGSJvur many 
:1 ... : [r,.· c··nfinod t() crG0ks, Gnd thu gr')und surfoco is c.Jvored 
.. :, r::;~ntll; .. f I'0sic1u[~1 ;::.nc1 ~'Jrtly Dlluvi.:::.l d6bri3 c'::,ntnining 

:>.rtz b'.iuldGrs and tufft:'cc')U8 so.ndst·;nc and slate frDg-oents .• 
'7 .;-utcr~~B onst::;f Knth0rin6 o.rG c')vured with thick l'JW scrub. 

The s{;dinents ':if tht::: Brocks Creok Gr::·ul,: oro overlo.in 
.:::' nf Iri1D.~~ly by Upper Pr'Jteroz::'ic .sedinents ')r volc.o.nic rocks, 
~:!:'ri8n, )r Mes1jz':.,ic. Rocks of thu groul~ are intruded by .. 

-:' .nito o.nd diorite nnd dykes of acid rJ'Jrllhyry 8nd dolerite. ') 

In the aroa 1':18. r'ped for this re D~)rt the 1'" .)C ks 'Jf the 
r.ck:> Cr(:)l;k Gr',::u;:,· consist of tuffo.c€)":>uo sonc1st:mes, slates, 

.!:y1HtGS, and chloritic schists. The t:1'Jst C~)[,ll11')n surface-
':t:' .. rins c'~;lours are red, brr)wn, YOllow, 8.nd light grey. The 

. :' t, .';r~1 c.' lours oeen by exp')s ure in doe p cut ti ngs 8ro grey-groen, 
·lu0-?7rt .. on, Qnd purple. 

r.i'l~u r'Jcks form a v(;ry unif')rm sequence. and n') pr')F1inunt 
'~kLrG c~n b{; troc0d f~r any distnnco thr~~gh'Jut tho oreD. 
tt~.~[tG h~vo huon Dode in the past t~ distinguish 1'Jco11y tho 

t'; :-: • .'; in tYl.OE ')f sedinont: the tuffaceous 8.roni teG and the 
:; L t\,r;. G latos are: interb00ded wi th the thicker bedded 
'runit0E as well os ured~min8ting at intervals within the 
;~ .. qu~nco. U:..:w6vt:;r beco.uso of the c10so n8.ture ~)f the f)lcling, 
~ (J', r. ~2,.;nctJ :)f rr:arkors, the p')cr ex [J'JS ure 'Jvor wide aroae, 
.:~'1 th(; absonce :.;f unccnf:::rmi t ie s, Ii th~.:J1ogic81 d is tinct Lms 

:. VI.; n,:·t i.'r-..voc1 r.1D.l;[:D.ble ':m tho sCGle of napping atter:lrltod. 
~t i~ d~uhtful ~hGther any subdivision in this ar8a cen be of 
:",_ ,1 vo.:lub in .regi')nnl mapping. 

S', high grc.de ()f regi:)nal [lbtam0rphism has been impressed 
n thGGC r~ckG. The m~r0 intense mDtom~rrhic effucts in thG 

;- rlin .... nts ccn,be rol8,tod t~) local dynnoic 8.nd c~;ntact 
. tr.n':jr;:h i8[1. 

'l'ho 2L;dir:10nts ')f tho Brocks Creek Gr0up ha.vo been str:Jngly 
:- ldod \"Ii th th'u c':msequont dovel'Jpment of fracture cluevagu and 
': .;'i, 8 i. c..cud j ointi ng. 8 tress h8.G rGe ul ted in shoaring arC'> un(9 
":;" n',GGs, along [.ttenu8.t0d liob.s, and in tho axial zc.~·nes. 'Jf 
t:~,: tightest f·)lds. Dynni:1ic':o0tDD1CJrphist?1 in theso c1e~)!'[1\:;d 
.~·"r;G h:JG i.;r:.lducod r.1utor:l·)rphic r':lc ks with cataclnstic 'structures 
including r:1yl~nitos D.nd aU3'bn gno'isses. 

A ure'~' ILlS .:.,f dark, dense h ::.rnftils s urr:)und the intrus i ve ") 
C'Jllu n Grc.ni tG a.nd Maude Croo k D i'Jri te. Grani t iZD ti on efft.lcts 

f thc.J intrusivGS nre linit0d t:; narr:JW selv0dgGs ndjD.c()nt tu 
t!~ .... c .mtnct. The hornfe Is are ch iGfl~1 quartzDse roc ks. 
Grcli,,:ri te is nn impcirtant contact [1inor[ 1 in SOlJ16 hornfele 
:'\1 tho innvr z:::,nes '.)f tho aureole • ) 

Tho w&ll rDck ')f Brooks Crcek Grr ... ~ur: sediments intruded by 
cia Z'r£ohyry Dnd d:;lGri~e dykos is indurated and h':)rnfGlsed. 

.~hu foldo'd rc;.cks havfJ buon injected by silica r·robably 
rl,;~ i'l.s:.;nting 8. 1o.te st8.ge :::f the r:l8.gn1£ltic intrusion. The 
::ilicu'ou8 s','lutions hnv0 fCllloW8d 0.11 structural wenknesstJs 
t 3iv~ quartz vuins 8.nd rsufs. The vGins and reefs are most 
c -111:>n \)\11101"'<'; stress in folding hos given rise tC) shearing in 
: ;j ... tiehtent f:)lds. 

Tho quartz vGins hCV0 variDUS dirs and thicknesses and 
',~.~. he clGssifiod in tht:; f-:)ll'Jl19ing typos: 

(1) ,'], saddle typo ar:ilmd tho nosu of plunging fc;,lds and· 
~'lunging with thc fold. 

(2) linonr Dnd po.ral1el t') the bedding in the limbs ')f f:::)lds. 
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linenr, parnllel t,~) the a~ial [lanes. 

linenr and irregular veJ.nJ.ng Glang fracture planes, 
surfaces and openings. 

The quartz veins and reefs are mineral-bearing ,in port, 
end the bulk elf gold Dnd tin wDrked in the areo. was derived fr'Jm 
them. Genernlly the tn'Jre purely silioeous white quartz reefs 
ore barren, and qUGrtz-ironst':me types ho.ve pr,)ved the richest 
r.Jf the raine reI-bearing ve ins. 

At several loculities bedding-plnne replacement :)f shuly -. -;,~er:lbe rs of the Brocks Cree k Gr')u~" byquartz-hemn ti te ve ins 
.JdjElcent to oajor foult z')nes i:lre th:>ught t) result fr:.;r.1 
injection 'Jr rerlc.ceoent of sediments af the Br0cks Creek GrJup. 

The thickness ~,:;f the Brocks Creek Gr'.:'up ·os.nnot be rendily 
estina ted in the o.ren r:lnl.'I'ed bec'c.use of, the complexity ~-,f 
fJlding. .At leas t 15, 000 fee t of sedinents are believed t~) be 
repreoented. 

Cullen Granite: 

Granitic rocks nre exposed on b0th Sides of the stuart 
HighvHlY n'Jrth ~)f the first railway crossing south 'Jf Edith 
Siding. The eXD~sure Gf granite is bisected by nn emhoyed 
Jutcrop of hornfelsed sediments in the Ferguson River Area. 

'rhese grEmi tic rJcks are the S outhernmos t exp('")sure s ':If the 
Cullen Granite named by N'J8kes (1949), which extends in n 
northerly direotion for about 60 miles. 

The grunit'ic rJcks nre intrusive into the L')wer PrrJterClz':,lic 
sediments 0f the BrDcks Creek Gr'Jur. They ore intruded by acid -) 
p')rphyry and dolerite dykes covered in po.rt by the flows Jf 
I<'erguffionV')lcanics, cnd overlDpped by Upper Proterozoic, 
Co.mbriau, and Mesoz~ic sediments~ The age of the gronite,is 
regarded as Lower Pryterozoic. 

The granite results fro!!lo trnnsgressive magmatic 
intrus Lm. Intrusi'Jn a t the level rer:resented by the present 
erosi:m surf8ce is r,r ... >ved t'Jbe younger thD.n~the f:.;lding by '\ 
the truncnti~n of the fold pattern of the Br~cks Cree~Group 1 
by the granite, and by the injection of granite along fractUre 
cleDvnge plnnes to give a renuln~ vein network in h~rnfels 
as observed alJng Yenherrie Creek. 

The Granite is surr')unded by 0. c(mtuct-metnm~Jrrhic nurlj~le 
Jf Lower ProterozDic hornfels. The cGntacts of the granite 
with Lower Pr~teroz:)i:c sed inents nre genera lly clean and sharp 
with very little granitiznti~n or hybridization. Angular st~ped ) 
blDcks nno.. frDgments :)f hornfels rilay be seen in the grnni te 
near the cc.ntact at sever81 l'Jcali ties. 

Smnll cup:Jlos of granite ore :Jbserved at Yenberrie ~olfrar.1 
Field and o.long Yenberr ie Cree k • 

Three naj~r phnses af the Cullen Granite were recJgnised 
Elnd distinguished during mnpping. Most of the boundaries 
r:18~,ped were oITroximnte, OB g:l'Jd eXir~'sures along c'Jnto.cts were 
unC)r.1mcm. The three phases were 

(0.) ~dith Cr':Jssing Ty[\e 

(b) Cop'perfield Creek Type 

(c) Meenie Creek Type. 

(n) Edith Cr'Jssing type 

The d'Jminnnt granitic type in the southern am easte'rn 
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~ur8S Jf the Cullen Granite is 0 massive cODree-grained 
.rtz-fels['Dr-mico. cranite which is relr.tively unif:)rn in--­

.xture, nlth')ugh the ulkcli felspors tend t·) be p::.rphyritic. 
;.referred clrientoti:m is shJwn by the c'jl'i1i):'nent t:linerals. 

The type is well exposed near the low level crossing of 
:he stU8.rt Highway aver tho I:dith River, Dnd hos been naned the 
;.rUth Crossing type. It is c'.)!'1[1·:m in many parts 'Jf the Cullen 
. ~.th:Jli th, nnd has been rec:)gnised near C')r'Jnat i'Jn Hill and 
:: .uth '.If Hayes Creek beycmd the oreo. IOOl.>ped. 

The Edith Cr'Jss ing type is typically develCJ[ ed 8S large 
r unded t~rs distributed over grey s)118 scottered with G thin 
:3urfc.ce sand uf c:)arse. quartz nnd felspar. Sheet expJsures are 
f~}und [lIang cree k and river c Durses and the granite in pl8.ces 
"'.ras low rugged hills. 

(b) copperfield Creek type 

A porphyritic coarse-grained granite or granodiorite 
t;xposed in the area between the Cullen River and Lewin Srrings 
hcs been naoed after Copperfield Creek, 8 tributary of the 
cullen. 

This type has large, parphyritic, zoned Dnd twinned 
felsi;ars ranging up to 10 cm. in length, =embedded in a coarse 
qunrtz-fe Is I.'Dr-biot i te-hornb lende mD trix. 

The Copperfield Creek type is developed I3sresidual large 
nnd soall tors and in ploces f'_:rns low hills. 

(c) Moenie. C~e~~_~y'pe. 

A medium-grDined pink qunrtz-felspar r·:;ck with very small 
nmounts of access·.'ry ferrclmDgnesian minerals has been mopped 
thr,:',uGhout the area. This tYLe has be.en nDmed nfter Meenie 
Creek, a tributary of the Fergu$onRiver. It hos been referred 
tr) by ,Fisher (1952) ns "fine-grained grcnite ll and in 
Letrological rep,:rts by W. B. Dnllwitz as "aplite" cnd "medium­
[,rcined Ddnmellite". 

In oany ·Dreas the Meenie ,creek type 1s quite distinct 
fr,)r::1 the Edith Cr:lssing type rind Copperfield Creek type~ but 
over wide BreDS it is nss:Jcioted with porphyritic medium-
gra ined Dnd C,)Orse-gra i ned rocks which ore very vor iable in 
texture and c'Jmp')siti:m 8nd {'m.y represent hybrid varieties 
)f the Meenie Creek type. 

The Meenie Creek tYre is devel':lIJed GS low outcr:')ps Dnd 
smnll t'.'·rs 8nd h(;')s 0. characteristic c:)ver)f thick scrub. The 
~Jrphyritic varieties c0~~only f)rm low tor-strewn hills. 

Relationships 8f the phases of Cullen Granite: 

Exposed contncts of the three granitic types are rarely 
cbserved and their nge relationships are not easily 
estoblished. 

Smoll eXV)SllreS ens t .')f the C llllen River suggest that the 
Cop[lerfield Creek type h8s been hybridised hy ·assimilation af 
bl~oks of the Edith Crossing type. 

Contacts of the Meenie Creek type with the Edith Crossing 
type I718Y be observed west ond cjest-north-west of the shaft 
Bunk ',:n the "A" h,rosc,ect (Fisher, 1952) of the Edith :River 
Uranium leases held by Messrs. Y::Jllng, Mazlin, and C(jusens. 
In this areo. the medi urn-grained Meenie Creek tYre is dis pDf?ed 
ss an irregulFir sheet Jver the coarse Edith Crossing type 
ond co.ps the highest hills. The apparent top')gro.phic 
rela tionship is tho t the coarseJ:' type intrudes the finer type, 

but narrow p£1rallel-wolled dykes 8nd veins of the Meenie 
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:reek type hcve been 0bserved ~utting into the C0Drse granite 
~rcn the nsrmclly sharp c~ntDet. Supporting petrological 
(,vidence fr0m sl.ecimens,~ t the c':)nta~t suggest that the 
:~cenie Cree k tyr'e de fini te ly intr'udes the Ed i th Cross ing type. 
The A'Ieenie Cree k type 6.p[:e£1.rs t') form a s hee t-like intrus ion 
',ver the roc,f Clf the coarse granite in this area. ' 

Intrusi:m e)f the Edith Cross ing type and Copperfie Id 
creek tYGe by dykes of the Meenie Creek type has been Jbserved 
::t other 10ttsli ties ne ar • Jnt acts. In s 'Jme places confus ion 
~ith a~litio veins may exist. 

The tent8tive Dge relationshir;s based em the limited 
inf~rmnti0n available is that the Edith Crossing type is the 
')ldest and the Meenie Creek ty~e the youngest 0f the 
intrusi~e phases of the granit~ • 

Greisens: 

AssociDted with the grnni-te ore a number:)f dyke-like 
3tructures which have been gr:::u[,led under the term zreisen. 
These greisens consist of grc,nular, almost vurely quartzose 
r')cks wi th minor qunnti ties of mic.aceous minerals and 
r:)urr,laline. ~}Volfram9 tin and molybdemi te are localised in the 
creis'en bodies which usually trend at about 160°. 

Certain quartz-mica rocks of sheared zones have also 'been 
tormed gre ise n. . These are commonly sheared nnd Dre 
c::msidered to have formed through alterD,tion Df sheared granite. 

Dorothy 'Creek Volcanics: 

Near the Mnude Cree k g:.>ld wor kings and in the Carpentaria 
V811ey is a sequence of folded basic IDvas, DyrJclastic rocks, 
nnd t uffnceo us sed ir.1ent s, which hEl ve been int'ruded by 
hYlj[;byssal rocks and by ooarse plutonic basic rocks which are 
referred tJ the Mnude Creek Diorite. 

The~e roc ks appear to be more strongly folded,. m:Jre 
0.1 tered o.nd petrQlogicnlly dis tinct fr'Jn1 the v'.)lcnnic rocks 
of the Edith River Group. They are apparently part 0f an 
~lder sequence which.is tentatively placed in the Lower 
Pr')teroz:.:lic and termed the Dorothy Creek Volcanics. 

They overlie the Br0cks Creek Group, but the relationship 
with the Edith River Volcanics has not b~en established. A 
corre la ti::-n probably exis ts w,i th similar pe tr'JI'Jt?:ical types 
f.:,und in the South Allignt:>r aren near the' hill known as Big 
Sunday. 

;,!o.ude Cree k Diorite:. 

A conrse-grnined plutonic r::)ck conSisting of fels[lar and 
hJrnblende has intruded sediments (Jf the Br:>cks Creek Gr.:>up 
and the Dorothy Creek Vol~D.nics neElr Maude Creek 8.nd in the 
Co.rpentnrie, Valley. This r'.)ck hns been narned the Maude Creek 
Diorite. The di:,jrite is 0verlain by the :(Vit. Callenan Group and 
is regarded as pJssibly Lower Proterozoic in nge. 

Sim~l8.r plutoni,c rocks a.re fJund in the South AlligEl.tor 
R0gion near Coronation Hill. 

The Upper Proterozoic sequence was established in sections 
~long the upper renohes of the Edith River, where a cJntinuous 
noctLm is exp0sed ncrJSS t he western flank ()f a broad basin. 

Previously the only UDper Proterozoic rock unit recognised 
in the area. WDS the tBuldi va Quartzite" (Noakes, 1949), the . 
·"~ndst~nes af the a.ren being correl2ted with those at J3uldivCl.. 
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\~i3 term was used f'Jr whnt have pr')ved t·') be three sandstone 
::-:itG c.lternnting with besic lo.vo.s and pyroclastics; and since 
~:::(; relo.ti'Jnshir:s ')f. these units with the Buldiva Quartzite 
in the ty;;)e areD are n::>t sufficiently clear, local n8Ii1eS .have 
been given tJ the rock units. 

Volcanic rocks of the Katherine Edith River area were 
'lElced in the Lower Cambrian by Noakes (1949), who referred 
th6r.1 to tW'J units, the Edith River Volcanics and the Maude 
Creek Volcanics, nomed froIi1 two o.reas in which volco.nic rocks 
h~d been observed. 

In the o.reas. oarI',ed DS Lower Cambr ian Volcanics by N'::>akes 
':Ire Cambrian volco.nic r'Jcks, several sequences of Upper 
Proterozoic volcanic rocks, intrus i ve hypabyssal Dnd plut')nic 
igne')us r')cks, Dnd SClr:1e Lower Pr::ter:")z'Jic v0lcanics. The 
terIi1S Edith River Volcanics and Maude Creek Volcanics have 
theref'Jre 'been revised &nd re'dOfined as a result of the mabii'ing 
pr')gramme of 1953. 

Edith ~iver Volcanics: 

; A marked unc~nformity is observed between the str'Jngly 
fr)lded sediments elf the Brocks Creek Gr'Jup and the br')adly 
f:Jlded Upper Proterozoic rocks which include sandstone, 
c:.mgloIi1erate, volcanic and pyroclastic rocks, Dnd tuffaceous 
sediments. These roc ks, forming the base of the Upper 
?r~iterozoic sequence' and here DC.1[led the Edith River Volcanics 
c'Jrrespond in pDrt to the Edith River Volcanics of Noakes (1949). 
They are distributed along the flanks of the Edith Falls BaSin 
Gnd surround a' core of Brocks Creek Gruup sediments in the 
17-mile Creek Anticline. 

The Edith ru ver Volcanics are a cOIl1plex assemblage of 
volc~mic rocks, pyroclastic rocks, sediments, and tuffaceous 
sediments, which have !i.1o.rked lateral and vertical v8riation. 

Near Phillips Cree k, 900 fee t of sands tone, c:Jnglomera te, 
slate, and tuffaceous sediraents form a nQrth-trending strike 
ridge which truncates the fold pattern of the Brocks Creek 
Group. These sediGlents are regarded os forming the base of 
the Edith River Volcanics in ,the. Phillips Creek orea and have 
been distinguished 8S the Phfllips Creek Scndstone Mem~er. 

The Ii thol:)E:Y of the Phillips Cree L{ Sands tone Member is 
variable. The n1'Jst typical roc k type is 0. dense even r.lediul~l­
grained purple sandstone with dark crescentic markings.. Red 
and purple shales are interbedded. Conglomorc.tes, which are 
very lentic ular and varicble in th ic knees, are important in the 
sectiJn. They comprise pebbles Dnd boulders of sediments of the 
Br'.)cks Creek Gr:' .. uLJ and reef quartz embedded in a heterC)geneous 
uns':,rted s[.ndy matrix. -'--

, Near the unconformable contact with the Dr:Jcks Creek 
Groui! the sediments are f:.lded int'.) sr:w.ll anticlines and 
synclines which may be dl1.e t'.) initial depJsition r:l::>dified by 
leter folding. ,The slates are cCiii'1.":'lonly fracture cl~aved. 

The typical lith)logy of the Phillips Creek Sandstone 
Me~bcr is not developed at the base of the Edith River 
V')lcanics in areas north-enst of Katherine_ H:Jwever, the' bas~ of 
,the Edith River Volcanics in t.h-ese o.reas is cQG1monly D. 
heter'Jgene'Jus conglomSl'ate with a pyroclnstic or volcanic 
:,!G.trix~ which probably corresponds with the Phill.ips Creek 
I.;ember. 

Above the Phillii)S Creek Snndstone Menber near Edith Falls 
J.nd unconformably above the Brochl Creek Group in other areas, 
Dore acid, internediate, and bas ic flows, pyr'.)clas t ic r'JC kg, 
and tuffac,eous sandstones, slates, and c::>nglot:lerates. A section 
IJ.Oo.sured west -::.of Edi·th Falls is s uG1t:larised below. 
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c. C,:mgl.:)r,ler."1 te (";nc1 C:Jl1g1 Xlera tic 8<1 ndst :me 
ll~mon 

; L1~.' 
Min~r UncJnf~r~ity ---------------- --------------------------

~dith 

: ZUver 
i I V.:lco.nics. 
! 
r r 
I 
I 
! 

Thin [:nc1 well bedded, red Dnd purple Greywacke 

with derived v()lc8.l1ic c~:nstituents, Dnd slotes. 

20 foot. -----,--------
Dork intorl~lecliQt,e and boe:ic Inv2.s, with c::mt')rted 

flow structures; dense black: basalt; Dnd 

pyroclastic rocks. 1 ,300 feet. 
----------
Brown ~l'JrDhyri tic ccid')r interl:ledi8te lnv8., 

P;)ssif:)ly d8.cite, 1Nith well c1evel~)uec1 flow structure 

a nO. j J i n ~ i ng. 1, 200 fe 0 t t 

------------------ ---------
CDnglcn;ler&te, with b:.:>ulders of Er;)cks Creek Gr::>uiJ 

sedinents s v:;lco.nic r:)cks, o.no. r,eef qU8.rtz, in en 

uns::>rted heter::>geneous matrix. 20 feet • 
. _------------

Dense blue-b18ck basalt. 50 feet. 
-------,-----, ,---,---------
Conglo"lero.te with b')L1lders of Brocks Creek Gr'Jup 

sedif:.lents, v:)lc.:mic rocks, and, roef quartz, in a 

frc,cture-cleo.ved uns':jrted heterageneous 'mEl. trix. 

A L'prox'ir.1otely 400 feet. 

Mn j ':'r UI-:c ~ 1" f;J::' ' 11 t:9 _______________ _ 

i IJrC)c ks ere ek S tr" nclY;f'oldeo. quartz-ve ined tufface QUS 
! 
[ 
t 
r 
i 
r 

I 
i 

i 

~ : 

GrJUV so.ndsto,nes ,m.d slates., 

-------------------------------

.4t :Jther lGco.litios tuffs and tuffaceous sedinentG form 
en inpJrtant V8rt of the Edith River Volc8nics~ they include 
tuff8ce0u8 sondst.,me,' sl1ales~ c)nglor:1srDte,- 8.gglDmerste J tuffs, 
{'mCl. cshstJnes, rod, green 8. no. grey-green in cJl'Jur~ end 
fr2cture-cleoved o~d j'Jinted • 

Another eecti'."ln fr'xl the Phillips' Creek are8. is sh:)wn in 
cr~B8-sBcti~n in Fig. 1 • 

Flov'l str'ucture is vary ""Iell devel~ped in 8:Jme '~)f the 
~lr':)1,Vn acid i.~'·,;rphyritic fl'J'Ns vlhich ore tentf::'Itively coIled 
:'i.::cito. 'r'he t!l'Jre baSic d8.rk flo1;ils, which 8.re probably £lndesitic 
in c h8racter ~ are chnracterised by a loss re gulf.: r flow s truct ure. 
Str .:ne;ly cc'nt:Jrted flow struc t ure in these r~'ckf; 8 t many 
bcalitios results fr:.:.m def:)rnnti~;m of a viscous co')led lava, 
'~hich sUGgests that the cor:lpositi'Jn ')f the dark flows was 
r.ndesitic rather thc,n bas8ltic. 

At sone loc8lities the' dark interrllsdiate flows h<.<ve 
:llon replaced by hOl.1atite. Narrow quartz and quartz-haenmtite 
V0ining Dnd e :Jr.1e brecci£] ted q uartz-hoeu8, ti te ve ins are 0bserved 
in these r'Jc ks. 
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~h0 intrusiJn ~f d loritu dykes h80 bleeched end 
;,,-lurr~toc1 the r':)cke :;.f the Bdith Fiver Volconics where they . " 

1": th6 ':i~::ll r :lC k. 

'1'he r-Jcks 8f the I.;o.ith ?iver T:~lcD.nic3 ere f'Jlded intJ 
~in~,r onticlines ,md synclines :.:m the flenks of the rJojor 
druc t ures • 

. :t. co.llannn Gr·.)up: 

A c:1ngl':'1:1eratic f.Hlndstone is tronsgressive c,ver the 
: r,cks Cree k Gr~::·u~' [~nd 3o.i th River Volcanics north of Edith 
?:::118 and at other l)calities. Basal c·.'ngl:)ffibrEltss ::f this 
~nit c~ntain b~uld6rs ~f tuffnce)us 8edicents ot the Brocks 
Croek Gr,:)u[l Gnd v~'lcanic r:Jcks :;f the .Edi th raVel" Group~ these 
rcn~e in size Uh·, tiJ 30 incheo in length. 

Fr~n this evi~ence Dn unc0nf~rnity is believed tJ exist 
bt3tween the Ed i th r: i ver v) lconics ond the :,verlyine; seq uence 
".if altern:ting sonc1st::nes [:nd v-:·lc8nic recks, 8Ith::,ugh angular 
disc)rdcnce is never very oarked. The sequence ab::..~ve the 
3dith Liver V:'lcanics hos been no.r:1ed the Mt. Callanon Gr)Uf; 
in the S::.uth AlligDt~'r T:iver crea. The r:.;cks mDr-Led by NOElkes 
(1-949) in the KDtherine .9re8 8S LuldivEl Quartzite cCJrresp: ... nd 
: .. i th the Mt ~ Callanan Gr-:",ur. 

The Mt. call8nan Group, ca. [eo. with a thin discontinuous 
ewer ,)f Me8~zc,ic sediments, f:lrmG the disse.ted plateau north 
'-.nd n::rth-eost 0f Katherine. The baeDl c':mglomerotie sandst0ne 
f'::-rms n CDP r'Jck for the steer' escarr"ffients wnich bound the 
rlo.teau. Volcanic rocks devel'Jped on the plateau form low 
G')il-filled strik:e valleys with b()unding escarpr.1ents Jf 

Gands tone. 

The Mt. Callc:man Gr::m[,,_ is well eX1-,osed east of Edith 
FoIls which is the ty~le L,cality fCJr'the sequence in the area 
~~r~~d. At tha ty[e locality, the rock units distinguished have 
bUbn assigned lett~r synb01s until their continuity and extent 
int'.! Gurr:;unding areas i8 determined Dnd formal nOr.1ing proved 
"';'- I·licable .. 

The sequence established east elf Edith Falls is 6UmIn8rised 
below. ~ 

1. Puc A. 

':L'his unit c~'nsists chibfly ')f t:.at~sive, light grey ')r 
·'.hite, 'unsJrted, c·)nzlJ"1.(1rotic Dnd silty, 8edillr.1-grDin~d t') 
c~18rse-gr3ined sandstone 8ucceeded by well bedded even medium­
]Qined so.ndst:)nes o.nd red silty sandstones and sandy siltst')nes_ 

Itr-; thickness is 8rpr')xinately 3,000 feet. 

Basal conglonwratee devel:J[.!ed in some areas are lenticular 
Clnd vario~le in thickness, ranging uD t'J 80 feet two r:liles 
n';rth ,)f :edith Falls. The phenoclosts cooprise pehbles and 
!":!ulderc: elf t uffoce ,')us G edir.lents frDr:1 the Broc ks Cree k Gr:) up, 
reef quortz, Dnd v'~llcnnic r·)cks fr.:m the 3di th raVel" VJlcanics, 
ro.nlSing ur: t 'J 30 inches in lt7ngth. '~There the c'.1ngl'Jl"1er8 tes ere 
dei'jsited OV8r thG L:;dith ~iver Y'Jlcanics the matrix is 
tuter Jgene DUS () nd is c )mp')sed ''Jf a c::mG iderable prCJport'i~n of 
'~0rived tufface'JuE! and volcElnic i':latericl. "'here develelpec1 over 
,"r:":' ~,rocks Creek: Grr_~up the c')ngl:Jr.1Grote P18trix is sn unsorted 
: c ro'- :: t ':'ne _ 

'l'h6 r.1D.ssive conglomeratic sandst:mes ore strongly j':linted 
--:J1 c-"Drsel~7 current-bedded. The nost COr:1r:.1on rohen')clasts are 
-;811 r''Junded. ~'?hi to quartz pebbles. 'rhe well-bedded sandst'Jnes 
t the t:)P (;f the unit are ch8r2.cterised by ripple i:1orkine ond 

r0eul~r current beddinG. Bedding and current bedding are often 
. utlinecl !:.y hr .-:wn ')r 3re~' c,)l')ur-bonding. 
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This Qnit consists of volcanic Dnd pyroclastic rocks 
,'~u(Hng amygc1Gloidal b8salt, dense blQe rasalt, dolerite, aeid 
vc:.s, tQffs Dnd agglomer8te, approxim8tely 740 feet thick. 

• These rocks form low strike valleys outlining the major 
r :'olds on the plateaQ sQrface. Exposures are generally poor, 
i cdng low oQtcrops projecting from residual volcanic soils and 
f :'arrugino QS pis 0 Ii t i'C laterite grf:ve 1.---

I The, ar:1ygdaloidal fillings in basalt .omprise chalcedony, 
1 :',:;oli tE; and carbonate and are often .opper bearing. Secondary 
I .:rcni um mine rals coat the ves icle sat the A. B. C. Prospect wh ich 

.r is in this unit. 
I 
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This unit, about 650 feet thick, consists chiefly of well 
cedded e'J.rrent-bedded ripple-marked light grey sandstone with 
:tin-bedded red" brown, and purple silty sandstones and sandy 
..: ilts tones. 

4. P~c D. 

'l'his is a second unit of VOlcanic rocks (370 feet thic k) 
including bas ic and intermediate lavas Dnd pyroclastic rocks 
which occupy a low valley in the platesu surface and ar'e 
nasked b~T residual soil and pisolitic laterite. The continuity 
of the unit around the Edith Falls BaSin has not been proven. 

C upri ferous amygda 10 ida 1 fillings have been observed in 
basalts. 

5. Puc E. 

The youngest unit recognised in the Upper ProterOZoic 
sequen.e is a third sandstone exposed in the axial srea of 
:';dith Falls 'Gsin and capped b~7 Mesozoic sediments. Only a 
r~rtia.l thickness of 1,000 feet '.1II8S rl1easured. 

The sandstone and volcanic units of the Mt. Calla.nan Group 
~:re generally distinct and continuous over thesrl,~:) mapped. 
'l'he normal sequence is 'irregular in the most .structurally 
complicated area near the ABC Prospect north of Katherine. I 
In this a.rea volc8nic rocks apparent ly simi18r in type to those of 
the Edith I~iver iTolcanics art) found interfingering Ill/ith the 
snndstones of the unit Puc il.Near the Carpent8ria Valley thin 
intbrcalations of lava occur at intervals in the Puc A sequence: 
n."paruntly vulcDnism of type characteristic of the 3dith River 
Volcanies persisted later in this area than elsewhere. 

Fergus on Volconics. 

Acid lavas and associated hypabyssal ro.ks of the Ferguson 
iHver area were described by Carter (1952) and named t he Ferguson 
7osc~mi te. These rocks arE; now called the Ferguson Volcanic·s. 

The seid flOWS, dykes, end sills overlie or intrude 
8(;diments of the LOl,ver Protsrozoic Brocks Creek Group and the 
~~llen Granite and are overlain by Cambrian sediments. The 
·'l~rguson Volcanics are the refore consia, ered to bo Uppe r 
:'rot8rozoic in age. 

Pink and br own ac id lavas ~'I i th' sma 11 phenocrys ts of pink 
:'~lspar, hornb16nde, and r[lrel~T q'uartz are exposed over about 
l'lln6 sque,re miles of hilly country west of the j' unction of the 

11 • 



-. 

• 

i-
f 

. r 
! 
1 

I 

I 
1-
4. 

l 
L 
"( 
I· 
f r 
J 
I' 
I' 
I 

f 

t 
~. 
~ 

_:.lllvn .. i1ci l:\;:L'Cu;:., Livl.,r;:.. '.L'ho l,::vi.li: l't:.nJu fl',,J t':Jc: .. nitu t:..., 
di'ci te in c8r.1j;::Jsi ti')n. ':ehey nre etrcmgly frD.ctllred by well 
devGlo[.ed syGteos :>f clooely Grqced j::ints. Fl'Jw strllctures 
·'·hore j)re2-ent dip ct I'JW nngle,s. A det8iled annlysis of flow 
;:.nd fr-8.ctllre ,strllctllres Wc.s not attempted, bllt thers ElTi.1sD.rs 
t~ have been little distllrbonce af the flows fraD their 
-Iriginal ~ttit'llde by 18ter f:>lding. ' 

, 
\ 

llcid lavas of varying n1DCr0SCapic cppearance Elnd 
C·jOP'.)[> i ti:~n, 88S ocioted in m:my 1)12.ce8 wi th hypabyssal intrlls i yes s 
[.re d1str,ibllted as alltlying pntches over 200 square miles ()f 
the Mt. Todd and.Lewin Springs Sheets s west of the Yenberrie 
Uranilln Frospect. The lav2,s Gls-_~ extend inta the llnr,1af'ped 
c:reD.S ')f ths Table Tap Shost und aCCllr os inliers wi thin too 
r;rU8 Jf Car:1brinn ::>vsrl£l[l £llang the Dorisvals Track. The 
hypabyssal intrllsiv8s inclllde sills end dykes of.vorying 
i~cr0scoDic appearance, textllre, and c'Jmpasitian, C. iter 
(1952) rep'Jrts a sill af r:1D.xir:1ur:1 width 1,100 feet exposed sOllth­
vest 'Jf rilt. Giles ond nc;:o.rcnt ly the source af lDvas in this 
c.rea. 

The r6lationshirsJf the hypobyssnl rJcks nrc not always 
cleor os . they cOC'21:lnly 'Jlltcr'Jp os .piles ,:,)f .b:Julders which have· 
i." linear dietribllti'Jn in the case af dykes. C' . .lntnct relation-
2hips have been ~b~erv6d where dykes of acid D~rphyries cllt 
the C llllen Gro.ni teo Fine-gro.ined chilled phcses adj ['cent to 
thv dyke walls grads int') the CJnrG6 centrol rho.ses )f the 
dykG. 

In text ure the hypabYEsal r')c ks are p'.)rphyri t 1c fine­
'}'[iinud t8 c:,;Drse-grnined rC!ck,s c()rresp')nding to adnmelli to [md 
~Y'Gn·-)di~.rite. The Ijhen'Jcrysts Dre larg6 euh8dr.-::l e;rey '.lr r;ink 
fdq.s.r cryrto.lR._ wi th BUQ0rdinote h')rnblende and qllortz. The 
~ls[~r rhen~cry~ts r8.nge'~p t) 3 cm in l8ngth in thd coarser 
-.:ro.ined r:Jcks. 

The dykes range in thickness from inches, DO in nnrrow 
vdn16ts near the Yenberrie Dnr'fTennysGns Uroniun Prospects, t') 
30 fGet. 

Poz:phyry Dykes. 

8edinents :Jf the'Br~cks Cre6~ Gr~llp between Dull Cre~k 
:-nd Phi11ir;s Creek ore .. cut by [,"_.'rrhyry dykes which renge up ts 
2~ niles in length ond U[J to. 30 'fuetin thickness. 

The dykes c':Jns ist ':')f rorrhyri tic fine-grained acid or 
intt:rr.J.ediate rocks which differ fron the dyke r:Jcks o' the 
;'\;rgllss':m Vc-,lcanics af the F6rgussan River arba in that they 
cendrnlly slightly olterdd ~nd strcined. They pre f~r this 

D.re 

r0~s~n distinguished fr')m the F0rguss~n Volconics. '--. 
The phen'Jcrysts c')nsist Jf fresh pink or reddish alkali . 

~lsDcr, groenish alt~red alkali felspor, o.nd dark amD~iboles. 
Th(l matrix is c:Jr:1cnnly br'Jwn ~)r [,ink, ond fine-grained. 

The dykes, trend n'Jrth0 rly 'Jr n'Jrth-nsrth-we s tel' ly. In S :1(1e 
CGses they f.lFpe8.r t~) hove been feeders for I.,,,:,rphyritic acid 
kV8S ~verlYine the Brocks Creek Gr~ll~ in this orea. 

The u ge ::f the se dyke s is ten to ti VB ly f,loced ns Upper 
_r ·ter.Jz-:ic. . 

:;:n/iria.!h 

The Cambrian racks af the area cDnsist Jf sllb-h:Jriz:Jntol 
r hr1!';dly f:-lded bosic v:Jlco.nic r 'cks ond 0 seqllence of 

:'v'tir.l(;;nt S which 0verlie tho Dr :Jcks Crse k Gr'-,llp, C lll16 n Granite, 
'.r/! U~ r'br Prat6 r':lZ ') ic r')C ks unc":lnformably. 
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TT;,okus (1949) ctistin,suie!1tJcl t::'i~ units :::s L:J'j'ior OCl·:/)rio.n 
'.":,lccnics, th8 :'::;dith Eivur V'Jlcn.nics end Maude Creek V~lco.nics. 
';'h0 r'cks rw·r'J;"Ocl 8S these units c':;nsist Inrgely -:-)f Pre-Cnn1brio.n 
v'lcQnie r')cks o no. [',8 th6se n8.l:1es crt;; no IJnger suitc.ble f:>r 
tho Cc.r:11:-ri2n 0. new n·J17lonclc.ture is ['r :>p:.Jsecl. 

~uiGht Crtiuk V~lcnnies: 

The rDst n'Jrthorly t:JxpJS ures ')f CUr.1briGn v~lcc.nics 
'/)sorved in thE; Groc. lie wust .;f the stuart Highwc,y 2..IJ':lut five 
niles S :,uth fr')C1 the Edith :-: iV6r Cr')ss inc. Here thin 
ct:1y,:;do.l')io.nl br.:.sc.l t fl')ws c.r8 interlJEHlcled with the c'~,;n31 ')rlGrr: tic 
:,r')wn so.ndst':·nes which Jvorlie the Br')cks Cretlk Gr::.:up with 
r.1C".rk6d unc :mf'::il"r:li ty. 

Tbe seque nce '...if YJell-bedc1ec1 brJwn sc_nrlst ,'ne o.nd 
c.:ngl Jt:lt;;rc. tl;), "'7i th int6r bedded bosc.1t cnd clJ1Gr i to s is exp':;sod 
in c. \Ju It trenc1inG s ')uth-ecs t thr .:u3h Hellincr 8 ieU nG t') Le ight 
()reek, cnd n.:rth-tw.st f K[;th0rin6 t·: Hc.uc1ti Creak. 

The \),:'sCl1t oncL c1' 1vri te f':;rr:l retches ')f hic;h-1tive1 
~ rly (~reined crocked t:1cck s::;i18 Gccttl;;r0d l".'i th slc.:')G :..f 
l)r:;wn Cnwbrio.n scnc1st.:me c.nc1 wi th few 0XLl'~,sures _'f IJ::s~lt_ The 
int0rbec1cled s~·'ndet· nes cere gonerclly eXliressec'- 2S L.'w rises :>r 
o.e sccttor\jcl slobs. 

The r01DtiJnshi~ ~f thuSG CC17lhricn v)lccnics t') th~ ol~br 
r eke )f thu Edith Riv~r V)lcnnics is bast Seon ~n the banks 
Jf Leight Crouk ~r.its tri~utaries. In this eruo thin 
h'Jriz: .. nto.l c)ngl::m.urc.tv8 .;r s::;nc1st')nus interlJodc1ecl. "lith bo.so.lt 
~v0rli6 folded c.nclesitic l'~vc.s unc·_:nf'Jrr.1c.bly. The ba.sc,l 
CCtobric.n soquencu ·.if t~,8a.lt Gno. ~GnclGt :,ne has been nox:1lid fr')n 
this l·.;c; Ii ty tho LGight Cr(;uk V')lco.nics. 

\ 
Tho \baso.l nGnb8r of the Le iCSht Crue k V')lccnics is 

gon()rr,lly 0. thin I')oel '.:,I' c.:ngl·~::lt;r[.tv c:'!ntcininc; fro.8Dents Slf 
,zronite, r,Gef quartz, tuffnco'jUD sc.nclstJno ·jf the Br:,cks Crel..k 
Gr uVs ~r vJlconic rjck fr)o th6 Edith niv~r V~lcQnics5 
G.oi.,)6ndinG')n thu no t urG::,f thti unr10rlying rJcks. 

This dis tincti V8 c :;ngl')lil(;rc:tu is f::;ll~wed. by [It:1YJ"c1c.l')iclal 
\)r:sc.lts D.nc1 t:1blnr:hj7rGs c.nc1 br'Jwn ')~Ihitic dolerite interbeelclecl 
Iii th I)r:::'wn OVliD.-Grc: inec1 sGnc1s t '.)11.GS. The sanus t Jne beds rc.ns8 
fr'.,r.'l inchl;;s t.::, tei1B '::,f foet in.thickness [,nc1 c..ru indurc.tuel C.t 
thv u~"~'\Jr surfoce !)y the ')vbrlyins' bc.Sf'.lt fl')ws. 

ThG Ca.nbric.n v·::lco.nics differ I'r::t:1 the; unc10r1yin~ Un/or 
Pr:;tor ·,z::, ic suqu0ncos by be ing invc.rin iJly bas ic in c'.r.1~:·:jsiti· n 
end in this rvsr·bct C8n be c')rre~~t0d ~ith tho Antrin Plateo.u 
V::·lccnics ':jf the Orcl-Vict':.rio TIivur TI.egi·:m. 

The v')lccnics o.;:-,~ ear t.) be th ic ko r 'Nhe re thuy ere exposed 
:-.l':ng th(; ')lc1 tro,ck t:' Enuda Creek o.nd. Ho.rcmb·')y ~ n')rth-eost 
fr.D KGtherine. . 

Dr.s:-: 1 Cnr.1br inn 8cnc1s t':mes: 

Thl;) bGst.; '::f th0 CC.rJi'ric.n sequenc8 nec.r tho j unctL;,n)f th(;; 
~dith Dnel Fur,3uss.:n rdvers c)1'1sists ·)f [;.\)·)ut 40 feet )f cX'trse 
:',r~')wn ~:rk~'sG, c~ng1.'nGrC'tic sc.ndst:;ne~ ond IJr'Jv'vn snno.stone 
,·.;unl)ors which nre sir.ilf!r t,) thG scncLst)ne 1.':0.1' vrs of ttv ~.,-'i.:,ht 

'::r",,- k ~asalt. 

Thesu r:.;cks c.re l.Jr·)IJnblo t,iG0 equivo.l(mts of the Leight 
',::'.,', \c 7..;lcc,nics but differ in he·,,;: ing n:,: V'J lcc.nic conp')ntint s • 
. ',':.;; 'ilill n0t bo nc.ned until their oxttmt is known; but it is 
.,.,Gsible thc.t they f:;rn 0. unit distinct fr)l'7l the overlyine 
[.lGc:l c.nd IJro.chi~ p':)d lir:16S t ::>nes :,f the Daly Ri Vb r Group. 
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;:::-.131 :':iv0r Gr~)up: 

Th0 nm:16 Dcly nivt;r Gr'··ut (J\T:.;okes, 1949) has been 
rwto i ned f'::.r em lInd iffere nt ic tect seq uence 'Jf Dass i ve algal 
Hries t:, nes, well-bedded l-ines t:)ne, cc lco.re :)us se. nds t:me , 
cnlcDre::\us siltst:)ne, ann. sS\1(1st'::ne, Which 'Jv0rlie the Leight 
Creek V)lce.nics. 

The Daly River GrJup c:)vers widti crees Jf c.untry SJuth­
erst, Ruth-west and n:irth-?Jest :;f Katherine. The r~"cks ::f 
th(; gr')up h:-ve givt,3n riSe t", cho.rocteristic residuDl red SJi18, 
f:.:rr:linc tioberec'l plains c:JLmtry wi th S0me sink-h·Jles. 

The type ~,f)utcr'Ji.! v2ries ccc')rdinc t") the lithJlol3"Y. 
':. The oassive flute(1 and pinnr..cled e.le:c.l lir:1tlst:)nes near 
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Kntherine cr')p ;ut as 1")1,''1, rU:38'60., kO.rst-lfwo.therec'l. hills Dnd 
rises. Coverns Dnd sink-hJles are chcrnct0ristic of the 
linest:me c-,")untry~ 'Tell-beddec1 cclcnre'Jus Dnd aren[1C6')US 
s6dir:10nts Dre • .;;X[ )sec~ as l'J1.ilJ rises bnn os lines 'Jf scattered 
slchs which Dey 0ccur :Jver wide crens. 

The r,r'J[;rar.rr.le ':'f [lnr:ping in the oree. was chiefly 
c:ncernec1 l]iJith the Pre-Cambrian r':;cks cnd the ir economic 
ir.1r<;,rtance c.nc1 the rc'cks :f the Do ly ~ i VIS'r Gr'Ju[I we re cr:Js sed 
'nly ~lJng widely spaced trnVtirS6s. ~ith m'Jre detailed 
::ln~'pinc; the Do.ly !'7:iver Gr:,ui' [lOY be SUbdivided int'J units Jf 
L,wer rcnk s 8lth:>U;3h thti G0ntlti f':,lr:inC and c1.isc ···ntinu:.lus 
(;XI'~'S ure ::f the r'.c ks will me. ke [1[1 L'~.i nG d iff ic ul t. 

Jlassiv6 Girvnnelln lir.J.est:)nes 'Jccur 1')11'7 in tho sequence 
Clnn ere o.~'l,o.rently succee(1ed by well bec1c1ec1 lir:les·t-::nt.3s 
c ntr ... ininc e-lc:uc'.nit(; nnrl carryinG n i')rochi'.'.:p'Jd nnd tril')bite 
fr: uno.. These r~.'c ks nre s ucccec1ed by int(;;rbectdeo. br:;wn Gven­
crr:.ined sc,ndst::mes, flo.sey lii;'1est'~mes, red c::lcDre:)US siltst:.:;nes, 
c.nr1 cr:lcnreJus sondst"t'!-es, l'i1hich c.rt; exp:::.sec1 al'Jng o.n :;lr1 
tinbor trcck l"lhich runs 1"lestwnrc1 fr:'lr.J. the Stu2.rt Highway near' 
th0 15-mile Agricul t uro.l Hesenrch S tnti ':',n. 

The thickness ')f the Dnly niver GrJup in this areo. is 
rUfficult t·: estio8t& because ~.\f thti sub-h:;riz<Jnto.l '::;r gently 
f Iderl o.ttitude ':if the r'cks and their 0.1sc:mtinu:lus eX[J')sure.l 

Dolerite Dykes: 

Systems ~f d')lerite dykes cut the sediments ~f the Br'Jcks 
Creek Gr~up, the Cullen Granite, th6 Edith ~iV6r Gr)up, and 
ir:>bnbly thL; Mt. Cclln.ncn Gr:up. 

In tho Edi th River c.reo. tho r.·~leri te d.ykes are devel0i.-,ed 
~n tht; shecrec1 zones "·f the grn nit e trending 0 t 160J-1800. 
D-:ler ito dykes r1J.y he )hS erved nenr the uroni un 1~r)8 L:,6CtS Jf 

:Y6nborri8, TennysJn's nne'\. YHO Syndicate. North-enst:,)f 
,IC".therine the trend ')f the d:-,lerite clykes is 6cst-n')rth-east. 
:Cpe d·> 16 ri to is n:·t 6vtirywhere well exp:'sdCl Dnd the dykes ere 
'c:-ru:::mly expressed by tw·, ['orollel indurc,ted nnd s' . ."netines 
~ruccint~d wnlls bt.3tween which is D. depressi:Jn where the , 
d:lerite hos wenthered. Tho n.Jlerite hes nJt been Seen cutting 
thlJ 1,H. Callanan Group, bllt dykes cutting the Edi~h River 
Volcanics trend into nClrr:::w line Qr 8'Jrges in the scnds tones 
: f tho :it. Calle.ncm Gr.:;u[, anr, these Day,represent dykes in 
'1hich the d ',lerite hos wGathered deeply. The dykes range up 
to 2 miles in lvn.zth :-.nd 15 f~et in thickness. 

The flge-,f th6 r'\.yke s is tv nt ,; t i v61y [l18ce<'1 o.s Cnnbrio.n: 
th&y cut ot lenst rr.:rt ::f the oUr r:er:t-r'. tbrz' ic sequenc6 [1nd the 
~"'nbrir:n icne'_'us r~cks, like the c'l.ykes, 11 re invurio.bly bas ic 
In type. 
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: :esozoic ----
;:ullsma n Gro1..1..p: 

LIesozoic rocks named by Noakes (19~9) the Mullaman Group 
are exposed in many parts of the area as thin, essentially 
horizontal cappings over older rocks. 

The level undissected tableland over the plateau formed 
of U!?per Proterozoic rocks in the erstern portion of the i:t. 
'l'odd Sheet is formed of laterite-covered sediments of the 
::ullaman Group. Outliers of the group are disposed over 
-'re-Cambrian rocks in the dissected portions of the plateau. 

Nea r Foulsc hes Headla nd and Beas leys Pilla r ho r izo nt a 1 
sediments of the Mullaman (~roup form tablelands with steep 
escarpments~ promontories, long reintrant valleys, and outlying 
mesas and buttes. 

Sandstones with a dense siliceous hard-cap exposed in 
isolated masses and as thin cover over the Cambrian limestones 
on tile Katherine Sheet were once regarded as Cambrian; these 
rocks are however unconfol"'mable on the Cambrian and are now 
regarded as belonging to the Mullaman Group. 

The rocks of the I,lIullaman Group have bee n obse rved 
unconformably on all older rock units sal the lithology of the 
oasal beds varies according to the nature of the underlying 
rooks. 

Above sandstones of the Mt. Cellanan Group'the basal 
members of the Mullaman Group are frequently conglomeratic. 
The pebbles are chiefly of white quartz and are probably 
pebbles derived from older conglomeratic sandstones. 

'here developed over granite; the basal members are 
gcoorally arkose, white claystone or clayey sandstone 
consisting of granitic debris with a clay matrix der,ived from 
the decomposition of felspars. 

Distinct lithological end colour variation mark the 
members of the Crroup 'exposed in ;escarpments. CTenerally tiJe 
group consists of white, buff, ~rid brown current-bedded · 
ripple-rna rked, so rted and unso rted sa ndstone , white s iltst one, 
claystone and sandy silt5tone. 

The maximum observed thickness of the Mullaman Group in 
tbis area ITJas al)proximately 100 feet. 

Eo coll~ ct ions of foss ils we re made fr om the l:Iullams n Group 
f in t his a rea 6 nd the a ge of t he rocks is uncel~tD in~ Noakes 
" placed them as Lower CretDceous in age rather than the Upper 

.-.i Jur8ssic age used. Determinations made by previous workers; 
I Brunnschweiler (1953) on plant fossils collected from other 

parts of tht; Nortbern Territory suggest that part of the 
::ullam8n Group may be Upper Jurassic. 

I 

I ,. 
f 

i -

Post-II.Ies ozo icSed ime nt s. 

Terti~ry Laterite: 
Later ite rems ins as cap rocks on the' undissected tablela nds 

formed by the Mullaman Group. 'Pr-ofiles showing an upper cap 
of sand-cove red pisolit ic ironstone of t he ferruginous zone 
Qnd siliceous material of the mottled and pallid zones were'--­
cX8mined east of Helling Hill where the latt::lrite is developed 
on I-Iesozoic and Cambrian strata. 

Sand-covered pisolitic ironstone gravels are disposed over 
\"!ide areas of plains country underlain by Cambrian sediments 
I"iest of the sturt Highway north of Katherine. 
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S lljlG rfic iol De DOS its. 

Br:·wn-stainec1 srey chert c'Jvers l:lw rises uncgerlain by 
CD.mbr il1n r:' cks 1)<:1 hi6en L& ight C re \:i k cnd the D'Jris vole trD.c k. 
This chert is believed t; b6 n sec~ndnry reDlaceoent Jf 
limest:~nfis and cO.lco.reClus siltst'::nes, an(l mcy be related t::; 
18terizoti0n processes. 

O::ms ~lidC\ ted stream c::ne;l )r:1erf.' tes anr1 grave Is D re found 
fringing r.wny cresks iJbtWG6n Ht. T:xlc"L Dottery ~mc1 HJrsesh'Je 
Cree k, cnrl near Yenberrie Cree k. 

Over wide o.rGOS in the Driffi61d Creok areo. the Brocks 
creek Gr:·uj;.'1 is c')veren by a mantle -'f resiclual and olluvic.l 
debris .thr~ue;h which project quartz reefs ,2.nd blows • 

Patches ')f silice~us sinter ~r')bGbly markinG ')ld springs 
were ')bse ~vec1 wes t Jf Emt;ralcl. Cree k t in workings. 

, 
\\ 

l~es iclu.al and alluvial s Jils C:lver wide creas s·f the 
Kathe.rine nl"'ea: these are described by Christian and stewart 
(1952). '\ 

'I, 
\. 

STRUCTUHAL GEOLOGY 

F::lr.~ iM. 

DrJcks Creek Gr::up: 

The sectinents ::'f the Br"cks Creek Gr')u~ were f'Jldscl 
!',efClre tho tr[',nseressive intrusi,·n .:f Cullen Grrnitc. The 
type ')f fJldine; rnnrres frso ClDen f~ldinc with D~dGrQtely steeD 
fl2nk dillS t~) tight isoclinal f Jlcl ing wi th steei'!ly cliLl):'ing 
onc1 _ verturnecl linbs. The deveL)[m1ent :)f fr[lcture clenvD.Ge 8. net 
shenrine Dc'c·.Jorcniur1 th0 folcl r:Dvements. 

In the areo. oaDued the fold structures were nJt mopped 
in detnil except f~)r 0.. few f)lds in the o.ren between B'ull Creek 
nne1 ihillit-::s Cree k. The r:1Q~~pinz ~)f the cCloL")lete f')lc1 l';nttern 
wo.s nClt pClssiblo in the time availo.l)le hecause 'Jf the a./:lsence 
·)f pr'Joinent morker hoels, concea.lqent. Jver wiele arens, Dnd 
hClrnfels near the zra.nitc c·jntact.' In str')nQ'ly cleoved r:·clts 
b6clc~ini3 con :mly IJ6 ci.6torminecl r.t .distinct lithological 
b'!undcr ic s. 

The U[:L~er Pr:-::terJz'J ic Roc ks; 

Th6 Ur.'~:0r Pr'Jter')zJic r:)cks 'iilE::re folclod int:. br'Jcd 
l'--flsins c.nd n:nes bef:,ro tho c'tep')siti:Jn ::f tho Co.m!:rian rJcks 
~f this c.reo.. The flo.nk dillS :f thtSse structures ro.nrre UL) to 
45°. ThE) tV-vJ r.mj::r structures )f this tY;::'e ho.ve been nnr.1ed 

t - the Eeli th Fells Basin ['. nc1 the Seventeen-Hile Creek Anticline. 

I', : .-

Tie;ht nin:.)r f:Jlcline; ncc :.)ml"E'lnied IJY strong frcct uring occurs a. t 
the s0uthern nJse of the Edith FoIls Basin. 

Cc.c1brio.n 11 ')c ks: 

The C8.ml~,ric.n sedimunts :,f the D81y l,iver Bosin (N~)akes, 
-:'')1...;.9) nr6 gently LllCted int'_: smnll clsSGd onel Dpen structures 
";i.th flc.nk r1ips ro..nrrinz U[: t·:. 120. 

Hes")zJic Rocks: 

The Hes')zJic r·Jcks have suffererl very little defClrmati'Jn 
nnc1 8rtl esst;ntiolly SUil-h::!riz:,ntnl. These r-:)cks Dre c1isl':lsed 
in br~ocl' centle structures with dips rnnGin~ up t'J 2°.' 
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FClultin,:; o.nd Shearin[{. 

The Br-:)c ks Cree k Gr ,) U;): 

The def:,rmati:'n ':Jf the Br:.cks Creek Gr:-up hos been 
mO.inly by f:) In ins. Mo.ny smell s henrs Dnd fnlll ts 'Jf small 
disrlccement cllt the LJwer Proter8zJic seftiments they were 
L:r:~h[1bly [lss:·ciDted with the f·lc.ing movements. 

Falllt zemes have been [7lar'red in sediments -:-;f the er~:llp 
at several l'Jcclities, bllt wine zones are not nllmorOllS. 
The fCl.lllt z:mes c:msist Clf breccinted r::;cks which hove been 
reI'laced o.nd ve ineCl. by s ilico. t~· 8"i ve dense G"reenis h-grey 
r')cks, ")r by hoematite and quo.rtz t:, Jive "qllo.rtz-haet'!1[\.tite­
breccics" [1nd "bnnr1ed ir'Jnst·:Jne". TIejuvenotLn ,~f m:vement 
cem be rr:>ved in a f[) ult ZJne n:>rth ::-·f the CElrrentaria Mine. 
In this area. U~-'[Jer Pr::ter'Jz'~'ic ccmsl':nernt6s, which hnve been 
faulted, c~·ntnin h:>ulc1ersJf brecciated and veined L:>wer 
PrJter')z'~;ic sediments derivecl fr~m nn adjo.cent 'Jlcler fault 
breccic: ",f the sar.J.e Z'2lne. 

The Cullan Grnni te: 

Fnults in tho granite ere c::.;mm-::nly eXDressed by linenr 
qllnrtz reefs nnd the disrlocement ccn ro.rely be estimoted. 
Faults generally cJnfJro t. the tWJ regicnal directiJns 
heo'rinC o~~r:xim[1tely 160:> and 070°. 

The c;rcnittl hns btlen sheared al',Jn[; z'mes ·)f varyinc wiclth, 
cener~lly trt::lnrline; c.t o.b:""lut 160'J. ~'Hde belts -:,f shearing nre 
18.rticll18rly C")li1r1'~)n between the ~(lith li.iver 8.nd thtl Cullen 
:::Uv0r.These belts c'.mto..ineo. many inC ividllOl sheo.red z':;'nes 
se[;8.r[lted by unshe[lred granite. . 

The sheo.red z~nes are chnr~cterised by oltero.ti'Jn nnd 
rbL'lo.ceoent Jf the grcmite l.'iihich hns Tr)dL1ced 0 v8riety :..~f 
r:.;·cks 5 incluc1inc lI-creisenousB, Silic6:Jus 5 onct hn0t!1D.titic tYi;l:iS. 
Qu[',rtz veins nnc1 r60fs cut the altered Jranito of the sheo.recL. 
z:)nes nnc't c;enerally c-::;nf·::·r~1 t:J t hb trenc1 :-f shenrinc. These 
veins o.re cut o.nr1 c1isL)lacec1 by cr')ss-fro.ctures which were 
infillec1 by qunrtz t:) give trons ve rse quartz ve ins. The al tered 
cronite o.nc1 quartz veins have been .brecciated and infille¢l with 
hne!"!1o.tite t,~ Give ho.er:mtite-quartz breccias.. Deto.iled ~ I 

descrir;ti 'ns :)f indivic1uo.l sho[lred z::,nes nre available in the 
repc>rts of Gnrdner nnd Jones on the ro.c1i:xlCtive pr'Jsrects ':Jf the 
Edith RivGr c.reo.. 

The U~DGr Pr:tbr~z~ic Sequence: 

Systems 'Jf frc.ctures nre df;velJrec1 in the UL:~,er 
Pr'. tel'::z'~ic rJcks. They are best eXDreSS(;)CL in c'Jt:1[,etent 
so.nc1stne where cliffer0ntial lJr'si::'n hos tD.ken [.Ilo.ce c.l·)n:~ the 
frectllr8s, which c or:1~tnly, r:0ttJrnino strbnn c:;urses and .:ullio$ • 

:;[lny :·f the fr:--:ctures r1O.y r.c rt:>ferrec1 t-:: ns j')ints because 
:-::.lth-,uCh I:::reccioti',n is 'L-r6sent, n': crer:t cUsr-lncement ho.s 
Jccurrcd. Other fractures ore fo.ults which Generally hnve small 
r1isplr:.cet:16nt rrncing' ur t", 150 feet. A fe1.i'J fD.ults '::f lnrc;er 
c1is~~tlQcenent trend n-:.:rth-ecstGrly ~,r s .. ,uth-ea.sttirly. These 
cre cr1r1')nly clen.,ted ry 0 z .. ne ·f·.orushinc, breccio.ti')n end 
s il ic ificf.i ti 'In; s tee r; di ps ere cleve l')l'ed in nnd o.dj [Icent t:J 
the fnult z'·'nes. G(eculer hner:1nt.ite is devel:>~"'ed in s,)r.J.e 
fault z("Jl1es. D:ilerite dykes cmf::rm t,.J thl:i trend )f jJintin2" 
nnd fc.ult inG. 

The r.10j:)r trends Jf frnct urine in the 0 reas n:>rth-o:1st 
:jf Kntherine are n~)rth-enst a.nd n~'lrth, with')ther subsidiary 
trends transverse to these directi0ns. 
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GEOLOGICAL HISTORY , . 

The earliest genlsgicol event kn~wn in the area was the 
c16V,si ti':m durine L'jlll7er Pr:.·tsr::z':lic time .:f the thick sequence 
:,:,f gc 'synclinnl s6clim'3nts which f· rm the Lr:)cks Cret;k Gr'Jup. 

During subsequent L~wer Pr~terJzjic Jr.geny, these r~cks 
were closely f··lCl.ecl, Dne=' intrudecl by grnnitic mDE,'TIlD. f ... rmitig the 
trcnscressive Cullen f:lD.th:Jlith. Injecti::,n ,of the f·Jlc9.ed r'j'cks 
viii th silice:'us s'.)luti.:ns ccrryinE C··ld and tin, ond 
gr6ist:.::nizcti·:,n :f the sr8ni te, f:'ll~wed in the lote stages 
·.:f mDgmatic intrusi:m. 

The ose .:f initial f rr.mtLn .f she[lrtlc1. z:mes in the 
,;rcnitic mDSS is nst kn:wn but mny hov~ cl~sely fjll)wed the 
s~lidificDti)n )f grenite. Th~se sheore( z~n0S thereafter h8d 
r:. c mr,16x hist'='ry mnrk0c1 t·y dreisen-like o.lteroti.,n 'Jf crnnite, 
silice:Jus injtJct1'.n, haeDo.tite rOl,lr.:tcet!lent, t,reccioti.m ::md. 
cr':'ss frDcturing 8nd intrusLn by d . ..,leritc Dnc1 [1cic1 p.:::rphyry 
c'lykes. ' 

A sequence} .f bo.sic v lc[',nics, ryr:,cIDstics, ono. tuffnceous 
ae~irn~nts (the D:rothy Creek V.lchnics) wo.s db[Jsited after 
an er::si n intsrvcl which f-,ll~;wed thG L:,wer l"r_:ter: .. z.ic:r··.Geny. 
ThGse r)cks were subsequently f~lde<l 8nd intrucled by di~rite. 

Ur;lift ann n c:msirlerable l~eri)d · ... f brosi'Jn ensuerl I~tf:;re 
thv nGL,.siti)n :f Uh:er Pr·.::ter'Jz:ic sedit:1ents. The Un,er 
~ r'Jter'')z:;ic )J:.i:; neel with ',;v ides L rti Gc'! ~jut 1:-> urs ts :,f vulcc.nism 
which cove ris~ t:J intermediGto. nci~. one basic IcvDs with 
int&rbec'!c1ed sedinents Dnn tuffo6s)us ~bc1.iments. iBri0c1s ~f 
relCitive quiescence mo.rked by (0I~:siti:'n:f thick sandstones 
I"'ere interrui.:->tec1 Ily furth6r ,::"utbur·sts Jf vulcnnist:l. 

Dr~)D.d f:,lc1in:,s nnr'l, frccturin,:; .·,f the U~ L'er F'r:)ter'1 z)ic' 
wes fJll~wed hy on erosi:n intGrvol. Subsequently thG Combrio.n 
se2S trnnscreSSbrl' the nreo. onr. olGal limest:::nes, sanc1st::-nes, 
linBstnes, [1nr~ siltst-:-,nvs Were deposited. The eo.rly rnrt 'Jf 
the C8nbrion ~8ri~~ wes cho.rnctsrised by vulcanism ~ver 8 wide 
o.rtJD :;f N '::';Fther n .A ustrolio. CmabriC:.n sed ir.J.Gnto ti ')n censed 
wi th r.J.i n.: r s truct urn 1 de f:. rt';'1."') t i::,n and upl ift ond the oren 
therecfter has been'chorrcteri~ed hy r~lntive stabilitY.i 

A r:les:.!z')ic trrmsi1ressi~.:,n r·esnn, i;r')!JDr:·ly in the U~·;:.er 
Jurassic cnel tht; whole orea wo.s submercec''L by 8n epeiric sen in 
livhich lIvere dev!sitecl the sec1ir.It:Jnts :-f the Hullctr.1an Gr.:up. 
These r'cks sh'Jw little ~isturb[1nce. Er.J.ercencG fal10wed and 
[Gner:lnnnti,:.n '~f the thin c:Jver:~f Mesozsic r")cks hegan on a 
lsnr, ourf:-ct; ~:)hich 'Jff6r.e0, little sc'.)re f'.:r er:si:m. During 'he 
Terti!Jry I'eri':lr1 the mnture lnnn surfoce wos lnteritizec1. 

The [,resent cycle ::.,f er :~s'i ,n wns L,r:)hn bly ini tiD ted flfte r 
c'liffercntinl urlift c'!urinJ Firl-Terti8ry Oa:cene?). 3r'Jsi-n 
r1urinc the ~resent cycle hns striPiecl nuch :)f the old 
l::teritize<i lnnc'!. surfece (lnel c[1used diss6cti r:,n 'Jf the Pre­
Cambrion onrl Co.mbrion r"cks fr'.:r~1 IToJhich the Mes'Jzoic CiJver hDs 
been removed. 

ECONOUIC GEOLOGY 

IH.st21l~-14ininr; Activi tx 

The earliest kn~wn r.J.inerol.r9.isc~vbry in the area were 
mnde by 0. i:rc:sI·ect'Jr, A. Giles, wh''; L,nn.ned gold c')l'.jurs in the 
I')e('l :~f the C ulle n fa ver in 1871 ano.. 10 te r in the Ma ude Cree k 
OrG8. J. V. P8rkes, InsI.ectC)r ~·:··f JUnes f:.,r the S'.:uth Australi2n 
G:v6rnment reported ur<m the f~vJurc.I·)lLi minGrol pr'JspBcts -:;f 
thG Ka the rine-Mnuc1.e CreG k Trflc k in 1892. 

1~ • 



~:~ecords of mlnlng aativity in the area through the years 
is recorded in the annual reports of the Jdministration. The 
L;eolo,.;lsts of _ .C;·.U.E:.N.J.\" ~ OL)er8tinc between 1935 find 1940~ 
visited many of the minerDI fields in the area and did detailed 
geological investisotion of some of them. The results of their 
investigations are reoorded in the Reports of £.Q.G.S.N.A~ 

A brief history of the major mineral fields is outlined. 
below. 

1,"00Igni Gold r ie Id: 

This field is located on the southern bank of the 
Pergusson river approximetely 1~ mile~ west of rergusson Siding. 

Jensen (1919) reported thDt the auriferous reefs were of 
.; the saddle type in c:;n overfolded anticline of sedimento now 

known as the Brocks Creek Group • 
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.i~ little cop'.1er and gold hed been vilorked in the are9before 
1896. ('rold p170duct ion was first reported in t he Chief iUning 
'~rdens report of 1898~ which stDte~ that 20 oz of gold was 
recovered from the crushing of 8~ tons of ore. 

Several shafts were sunk Dnd the population reputedly 
reac~ed 1 y OOO. By 1908 the field was abandoned. 

Sinct; thBt time activity in the area has been restricted 
to occasional gougings by prospectors. 

l:t. Todd Gold-Field: 

The Mt. Todd field lies about 8 miles north-east of Tdith 
Siding~ f.nd approxim8tely 1~· miles vVt;st of Nt. Todd, and may 
be rt::8ched by a gr8ded road le8ving the eastern side of 5tusrt 
Highw8Y ne8r the T'dith Rivt::r crossing and passing through the 
new ut. Todd Battery. An Gltern8tive route is by the new 
graded rood to lolfram Hilly which leaves the stuart Highway 
on the eastern side~ approximotely 2 miles north of the T:dith 
Crossing. 

Gold Dnd tin heve been worked from reefs in the 8rea. 
; 

The discovery Dnd first workings of the field ore obscure. 
The )dministrator's Reports of 1908 Elnd 1909 r8ferred to the 
area 8S the ~t. Todd Tinfield. 

The first reported vJorking of the field INDS by Jones Bros. 
for (Told i.n 1908. In 19::'0 the }:'oote Lining CompflUY wos formed 
from 100Dl cDpitnl to work the Jones Bros. Claim but 18ck of 
funds stopped devclopm:;nt. Until 1911 the ort:s were crushed, 
rO[lsted, c:; nd oyonided by [1 plont situ8ted 48 chains IT of lilt. 
Todd. SmDII holdings ot this time ~"ere the Clean Sweep Uine, 
Buttles~ Tollis', ond ChineEo. 

ffter 1919 the field wrs obandoned t::xcept for the occasional 
gougings of prospectors. 

.t~ttempts to revive the field hove been mElde at intervels 
by mining compDnies Elnd synd 1 cotes. In 1937 thE:: Lit. Todd Gold 
;:ining Co. l\TL drilled the 8rens neor the Jones CIDim ond proved 
diminishing values at d~pth with 8 467' hole. 

The YLIC Syndicate removed the old lIt. 
site on the Ydith River but h[lve confined 
treating tin from dumps at :)ld w'Jrkings 
H'Jrseshoe Creek fields. 

\ 
Todd Battery to 8 
their activity t'J 
on the Mt. Todd Dnd 

The rocks of the field c'Jnsist8 of closely fQlded light­
grey yellow or red slf1tes and tuff8ceouG sandstone 'of the 
Brocks Creek Group. The· folding is difficult to map because·. 
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~)f the 8~sence :,f r,r'::->minent markers, l':"lco.l faulting and 
sherrinz, ::nd c':'nconl6'c1 orens ' .. m the s)uth eo.stern [.;~)rtiJn 
~'f the fi61d. The general strike is n .... rtherly. 

The 8urifer'Jus reefs f.lL·[,eor tJ be irJrollel t") fJld axes 
nnc'l flo nk bede". inJ 0 f [>i t c hi n;..: lJ'nticl ines.. Of t he two t YI;es 
~f reef exp)sed ~n the fiel( the qU8rtz-irJnst~ne reefs ere m'Jre 
our ifo r) us t hDn the q uortz ree fs·. Olel '"urkinG's inc luCIe 5 
shofts on J ... nes Br~")s. J:6ef I"no.. ')ne shoft:m 'r~llin ~eef with 
surface rits [',no.. C'.:..'st6cns. The :.;re 8t sh811c.'w deI/ths 
c:'nsists ')f quartz end :;xides of iron, but in the rrimory z~me 
c~nsists Jf qucrtz cn~ sul~hides, inclu~inc arsenopyrite. The 
sulL-hide nnn arsenical c1res Dre difficult t:; trent. 

H'rsesh:e Creek Tin field: 

Th~ site ')f the ~l~ hottery f:·r this field lies nbJut 
six miles north 'Jf the new lIt·. '.r:;d("l J3nttery Bne':" r:my be reo.ch(:;c1 
:'y r:; srcded r:JDd fr:Jm the; Stuort HiGhvvo.y. 'l'his field ndjoins 
the Mt. TJdd G~l~ Field rnc1 the tw~ fields were j')intly 
rcferrc:cl t·) in eerly rec:;-rds ::;·f I,r::>c1ucti')n. 

Shofts nn0. ')l("~ nlluvinl w~rkin3's 8xtend fr·.~m 'me mile 
hJrth ~f the HJrseshJe Creek 5sttery Site s~uthwords t~ st'J~ 
Creek. 

The early histJry Jf thd fiela is ~hscure but nI·~o.runtly 
th0 first w:Jrkin[Ss wer6 hy ChinGse f~r nlluviol tin ond [r·lc1. 
The fiol~ wns w~rkGc1 Dctively ~etween 1906 nnc1 1910 when hiZh­
~roc1e :Jres were rec~verec1, sev6rnl crushincs nveroZinc 30% 
t:1otnllic tin. After 1910 thb activity 'In the fiel(1 fell ns 
the Gr~("le Jf ':'re d6crer:serl. Since 1921 very little w:.'rk hos 
be(;n d:me. 

In 1953 onlS L',r[jSractJr wos w:,rkine n "le'oder" f,.,r tin with 
the htJII.'j c,f native. 1c.l!our eno the YMC Sync1ic::ltb truckod m['toriol 
fr:n ~.rt:3 c1urlIS .at tht; ')lr:~ Bnylinc rnd 1··torris w~")rkincs f:.;r 
roc'_,very c,f tin o.t the Ht. T::x1c1 :Gnttery. These dUr.1i'S were 
rt;[·_rtud t~ carry up t 1% tin. The Mt. T~dd Batt~ry, ~hich is 
trE;o.tinc 0.11 tho l·')colly rr'jducec1 tin 're, is situ[1tec1 ::m 
:2d i th h i v~r, fi va nile sENE <)f :Srl i th 8 i("1 inc. Tho ViI '~)rkinc ')f 
thl; ;inttery sufferq fr:'irl inodequo tu wnter SUr'I,ly durin8' the 
r1ry season when the n)rmol SUt~ ly frJ[!1 1ITI,::tGrh':lles in th~ 
3r'lith J:ivur is exhcust(;)c1.: ot tines wster ho.s been trucked 
fr""ITl th€) FerGusson Siflini:: t.J ktlei> the bcttery in oper[1ti':Jn. 

Tht; fibld c'nsists '-,f f Ider1 rt:;d s erey, Dn(~ yell;Jw 
tuffaceous sonfst:nes and slctes. Cnssiterite occurs in 0re­
sh~6ts up t~ 30 inches in widths in veins r:n~ ruafs fJll')wing 
nGrr:·1j"J z':mes ")f fissurinG c.nr1 sher.:.rinc, which trenc1 Cl~·'i.}r:)xir:1o.t(jly 
~2ro.llel to the beddinc. The leneth 'Jf th~ ~re-sh~Jts can ')nly 
["'8 estimo.t6cl by th0 c11t".lonsi:)ns ~)f thl) ::01(1 w:)rkincs~ nnd these 
indicc to tho. t ~ nyo.:')le )re V;JQS 6xtr~cted:lv6r lencths ')f 20 feet 
t~ 200 feet. M)st exrJsed shJats were mine~ to water level by 
Chinese trib uters. Unw~)rked v'rti ons 'Jf tho VI;., ins cc.rry up t:] 
1 % tin • 

A lluvial de L.Jsi ts heve been 'Ji7:,rkecl.. nenr smull cree ks 
o.djecent t':, the hills ijut rich nlluvic.ls were ni.ipnrently 
limited in extent. 

The futUre ;::;r:lsrects ')f th~ field D~L"eo.r t:i be limitee1 tJ 
C:'\UCin::; J[lvroti:ms in smoll 11 le ,':'!d6r s" ond trentmGnt ':If low-erode 
ores ~hen the priCe jf tin is hiSh. 

':)r~iI'f:i:81r1 ... 'Gold:r"tGld!1. 

This field lies c'tp;!r')xirncte ly 4~ miles north of' the 
H:rsesh'Je Creek Bo.ttery sitt nnc1 access .is by the ~7:l1frat1 
Hill r:Jc.d. 

2n. 



":. 

I... ~'-, 

"i. 

The first activity wes by Chinese who w::.:>rked alluvial 
3~ld in 1890. Th~ peak ~f ~r~ducti~n WQS achieved durinG 
1903, by vvhich tir,1.e n five-be~r1 '~otter~T wo..s in .JpcrDti.)n~ 
Groch) :,f _·rei c1ecrensed mc.rkeo.ly o.ft0r 1903 0nc1 the fielc1 wc.s 
nbo.nc1·mod in 1911. DurinG tho yeo.rs ':f o.ctive JpGrnti:m 
nppr.Jximntely 15,000 tons ~f cru were tr~ated f~r a rec~very 
'Jf nl)out 5,500 ozs~:;·f C:Jld~ 

Tho bulk ·)f the g·Jld was won fr':;r,1 ::>rc-sh~-'Jts in quartz 
reofs nnc1 fr:Jo sri10.11er "leo.c1ers ll fillinG fractures o.djac(;nt t·) 
thu 10.rC0r reefs. ThLi c~untry rocks arc f.:.ldec1 tuff8ce.Jus 
so.nc:'s t:Jnes anc1 s b tes .:.f the Br)c ks Cree k GrJ up. The :Jr6-
sh. Jts r;~'T'ecr fr:n:l ~lc1 'v'i.·rkinr.ss t:-~ hnv(; hoc1 little continuity 
oithLir in lencth or rlo~;th. 

The ~resent nctivity :In thb fiel~ is limito~ t~ the 
occasi:)no.l c']!crntLms of ~ rJs~(:jct:Jrs sc.m~.:linc quc.rtz rGefs~ 
~·r')s~-uctin;.:; nlluviol c1eLJJsits is hc.oi,")orocl by i) .... )r we.ter 
SUL'~·lios (luring tho Dry Season~ 

Emerc,ld Hill Tin Field: 

This fielcl is situo..t6cl 3 miles n:Jrth-n:,rth-wost of tho 
Driffield nr68.. Accoss is by n r:::-oc1 which turns nJrth fr~!t-:l the 
'7Jlfro.rJ Hill r~H)cl three ni10 s n:;rth-G8.st :Jf H:)rsesh')e Creek. 

The, rvc')rrl.s :f the fi01cl o.re )!'scur0 s but 29 t:Jns 'Jf 
tin c:Jncentro..te were pr:Jducad fr,)M 1909 t: 1912. 

Tin wns minv~ from sm~ll sh.J~ts in qunrtz-ironstJne reefs 
tJ clepths ·)f 70. feet. Tho roofG 0.1"0 ~IGrallel with the Lioclc1inc; 
and tho occurrences 8.r6 o..nnloE:Jus to the Horsesh:Je Creek Field. 

A small q uant i ty ~)f tin hc.s been ro c:Jvered in recent y·eo..rs 
by pr:JsJectsrs wh:J :Jccnsi:Jn21ly work the field; 

Y6ntorrio WJlfram.Fiold~ 

This fit;lcl is situDt0c1 o1.uut f:Hlr mi18s eo.st .Jf tht.i 
:3tuc.rt Hi::.;hwo.y o..nc1 may hu roached l)y tho ':i'Jlfran Hill ~:'::C1.cl, 
which leaves thu stuo.rt TIie;hwny tv~i-J miles n:,rth 'Jf the Eclith 
River Crossinti. The fiGld WaS discovered by H. Morris in 1911 
nnc1 wo.s 2o..Z0ttocl t:J i.Jrovont ChlnosG lo.b:Jllr entGrinc thu field. 
Tho fiold WO.S 1tv:Jrko('!. unt il 1919 s V'J hen the fitjl(~ wns o./Jo.ncl:mccl by 
LIr. J. t1')re. 

A ttOr.1i.)ts WGre me.cI0 by the Yonborrio ~J:Jlfrc.m CQ.NL t:J 
~8velQ~ the fiold while tuncsten :Jre was at a hiGh prico durinc 
tho KorGcm ~';!ar nfter 1950, but th is c Jm[;Gn~l nt,o.nd:Jn6ci. tho o.roo 
in 1953. 

The field is l:Jco.ted in 0.. sMoll cUD'Jla 'Jf granite which 
hos intruc.1.ecl sedimunts Df the Dr:Jcks Creek GrJup'- The src:mi te 
is cut by 8. c'Jc..rsoly gronulor quartz:Jso c1yke r'Jck, which was 
callecl by Gray o.nc~. '[inters (1916) quc.rtz-aplite, !.)P.t for which 
the torm creisen is [referred hecause 0f the associo.tiJn ~f 
interstitial creenish and yellowish mi6acB'Jus r.1inerols with 
th0 quartz.' Those micns nls') occur, in pnrtinas and fissures~ 
ThlSse ere isens are fract urec1. IJD.Ci t urlinally o.ncl tro.nsversely .. 

":,Tolfrnm ond molybc1eni tu occur cliss6minoteQ thrsuchout the 
,;reisens. C'Jnrso w·)lfror.1 crystrls 8r6 l"",rosent where r.1ico.. is 
str'.msly deve l:J[)oc1 fllcms cleo.v8.ces and fiss ures. The main 
l:.des nre sf1i(~ t,:, ho.ve I~,ee·n white quartz veins fillinJ 
l'Jneitudino.l strike fissures in tho sreisen dykes. The l:Jdes 
nvoraGe 911 to 12" in width, wir10ninS' in- L')lo.ces to three foot. 
'T'::rkin;ss extend ·)ver 500 faGt in H'Jres Lode. l.'o.ynble w81frm:1 
n;.'~ f.\rently cc.rrioc1 over this dis to.nce. Enrichme nts :..:·f .vv81fram 
~ere t110intnined for sh'Jrt lencths Jnly but ~orsisted t) tho 
wnt~r table. ' 
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Th8 ~re mined ob~ve the wat~r trble c~nsistGd mainly of 
wolfrrm with quartz goncu8 5 but t~w8rds the water 10vel 
c~~i0r cnrbJnat8s, molybdenite, ~nd c)D[er sulphides 
inclu~ine b~rnite Dnd orsenopyrite were present. 

'.YalfrEtn1 cenorally is m':lre si:lunc1ont than m'Jlybdenitej but 
iri one 100.0 on thu field m~lybd8nitG is dominant. 

The derosits were worked t~ 8n cV0roGe depth of 35 feet, 
bLlt none wer0 mined l)el')IJl! the wotbr tol)le. Future ;"rOSrlGcts 
~f the fie Id o.r0 de l"'unc1en t an the 1:1arke t i::rice for wJlfrcm. The 
l'Jdec ::r:X,1 which BS~cl vcluas were obtained hove not been w)rked 
t~ cruct depth. Cansifieration misht be Jiven to sampling of 
tbG greisen dykes to test the values of the disseminated 
wolfram with the possibility ~f w~rkinc large-scole lOW-Grade 
depasits when tuncsten prices ara high. 

Maucle Creek Gold Field: 

This fielcl is situated :m T!Iallde creek D.i.T,roximately 15 
Diles east (;f Kath6rine ::'n the old r1aranbay RON1. Little:: is 
kn~wn of th0 history of the fibld bef~re 1890, when small 
p8rcels ~f JJld were won. J. V. Parkes, Inspector of Mines, 
ru.[.J')rt6cl ~;n the field in 1891 onc( CtllrinG his visit 0. b2ttery 
was oI!orCltine, bllt by 1892 the fi61d W8S 0..i)o.nd')ned. A brief 
reviv21 occllrred ~n the field during the years 1932 to 1934 
when small crushinG's were troo.ted with a sr.10.11"Hi-speed" 
hllttery. 

Golcl DCCurS in rljefs which cut the D0r:;thy Creek Volcanics 
ann the intru9ive Mo.u(lo Creek Diorite. The auriferJllS reefs 
ar8 Clf a quartz-ir~)nst one ty [:6 at the s LlrfacG ~mc1 o.ro probably 
sul~hidic at depth. CopQer is associate~ with the Gold in s~me 
~f the lodos. Difficlllty was eXJerienced in the treatment ~f 
the ares, bllt the callse af the difficlllty is not recarnon. 

Carventaria Mine: 

This field is locat8d n:rrGxirn8t~ly three miles nJrth ~f 
Hallcle Cre6k Cr'Jssine of the ,:,ldK:-:th;ririu -i'.1nranh')y track. The 
history 'Jf the fielr1 is ~:)SIlUre, i;llt activity began beforo 1905, 
when 10 t')ns c;f 40% oOPL,er 'Jre were solel. In 1905 a syndicD.te 
/Jccan develor:ment with shoft Sinking, .'"'nd sCime o.ctivity c9rriecl 
thr'Jllch llntil 1919, when tho field WDS o.ranr.l::,nec1. : 

Sho.llow shafts, cestenns, hc;les~, ond flc1it's, n:;w mainly 
inaccess ihle, oxtenc1 Dl:ni!, the Cnr[,entcria VDlley for nbJllt 
8. [;li18 in n northerly elirecti'.)n near D:-r'Jthy Creek. The 
C'; llnt ry r' .... cks are bas ic V·J lcnnics ann pyr')cl8.s t ic s whic h have 
been intrudec1 by di'Jri teo C'Ji,.'i.er is l'_'c8.tGd in sheared and 
veinod v':.lc8.nics~ the sec'..:·n0.o.ry 'Jres [tzllrite o.nel rnnlnchi te 
arG cCinsL'icllJllS Qt thu sllrfcc6. The notllrb ;:;f thG primary ore 
is n'.)t kn·)wn. 

HADIOACTIVE MIICRALS. 

iJrivnt(;; Pr'Jspectinrr,. 

Interest in Iir-)S[)ectine fJr r[lni'Jact i V(j miner8.1s in the 
Northern Terri t'Jry was stimulcted /:1Y the eUsc'Jvery ,:,f llranillm 
minorRls by J. \'!hite, a i."r'JsI·ectJr, D.t nllm JllnGle nllrinJ 1949. 
SllDsaqllGntly sbvuro.l r:·rJspGctJrs '·hegc.n seo.rchin!3 f:'1r ro.dioactive 
minbrnls with GeiGer c·)llnters. 

The first discGvery of rndiJoctivu rnin0rals in the areB 
mr ri. Gel f:)r this rep'Jrt 1:~2S mnC: .. 6 '~n the si te 'Jf an 010, EP llging 
for CJ~',r6r noDr the FerCllss:m TIiv0r in 1950 :-,y Messrs. 
J. J':lhns:.>n nnc. A. Hawker. This finel wns investigated and 
rG[<)rted ll[JDn by Hessrs. Ho.thes':m and 1·~TG.rd ')f the ]3llreall of 
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Mineral ':esJurces. Subsequently finonce was mode Eivailable t~) a 
synr~icr:tl:; c_'M[rising Messrs. ~T-:hns:'n, Howker, ond Tennysc.n ,:,f 
Knthurin!J f,!r rlGvel:)rin!~: the rrusi.:ect. 

A sholl')w sho.ft W[lS sunk t) D C16Lth c.:f 20' nt the site :.::·f 
the disc ')very a nd this reve8 led t h8 t thE; de [·,)s it is :,f n~ 
hr-)Spectiveec'::-n':;mic ir1[~rt8nce. E. X. Ccrter (1952) m8~r.ed the 
ge"l,:,;e~l ~;f the Drea Jf 100 squ[lre miles surr,:, unc'tine the 
:~ r·; s r e ct. 

The uranifer:::us minernls Jf th0 FtirgussJn De[osi:te o.re 
tJrbernitti CLnd autunite, occurrin6 in cssociDtion with copper 
o.nn. cor'8lt minerals in 0. norr':...w vein in 0 sheo.r(;n. z')ne ':,f the 
Cullen Gro.nite near its r:mrgin with h:Jrnfelsic sedim0nts Jf the 
Br')cks Creek Gr::u['. The ninGrals rec:r0.ecl fr)r1 the shoft at the 
rr:)s~ect inclurled r1nlcchit6, c:-vellite, erythrite, tr;r!)ernite, 
[lnd o.utunite frst:l the ')xidisecl z:ne nnd chC!lc'~:'L,yrite, lJyrite, 
urnninite s cJtaltite, tennontite, no.tive ~isDUth, l0llingite 
ond enorsite fr..!:l the primary z:Jne (Stillwell 19510.. and 195U',). 

The second disc'Jvtiry ')f radioactive t:linero.ls in tht; areo. 
w::;s moele ne8r the Edith TIiver !:"y l\.Iessrs.M.Clzlin and Y:::;unS, 
o.G,tinC f.)r a syndicate c :.m[.rising j·lessrs. Y'un3's r,lazlin s C-:::usin 

CLncL A tkins')n, vl/hich '~)[:\jrr:tes the; lIt. T-,c1d Do.ttery. These 
dS0')sits were rerJrted ~n by Fisher (1952). Uro.nium occurs as 
Deta-D.utunite ass')ciotec1 v'Jith a['ntite and heoo.tite in qU8.rtz­
hemD.tite reefs, which are f'Jund ::JVGr 0. clistnnce )f three miles 
nJ.':mc z')nes :-of shearinG ancl o.lternti:m in the Cullen Granite. 
The r.min rt.;;efs ore cut by trGnsverse quartz veins o.nrl re,efs and 
cr6 in part brecciaten.. Therrrsde ~f ~re soo~led o.t the 

. surfnce W2S t::C\ lJW t:.; ex[:ect significnnt c'Jr!1m6rci81 
rr'_'CluctiJn hut tWJ shnfts have !':oon sunk I,)y. the synrlicnte nt 
n.GL':')sits A and F (FiSher, )h ut) tc test the gro.cle onCl, no.ture 
Jf nineralizoti~n in the prim8.ry z~ne. 

Hessrs. Y~un3' oncl i'.I8z1in \!Vure DlS'J res~,:;nsiblG fGr the 
disc~very ~f tJr~ernite n~rth)f Yenh&rrie Creek 1"t0 in 1952. 
ThG tJr!:H;rnite :::,ccurs in Q nClrr0W r;:r)sson':'us quortz-lim'Jnite 
vein in '0. sheorerl s alter8d, nnc1 Silicified z'Jne ',·f the·Cullen 
Grenite. " 

The Yenberrie :;"r"sr'ect was. r0VJrte0. :.;n h~l D. E. Gorclner 
(19530). TWj sholl~w shofts w6re sunk In tho ~rcs:ect hut the 
urcnifer-Jus oinerols C['1)0 orGd t" cut Jut 0. t s ho,ll:;w ete l·th. 
'rhG nature :Jf L"orimary nin0ro.lizoti')'n is nJt lcnovm .::mel D.lth:)UCh 
:':.,')(1 vnlu8s ware JL-.. tGineo. fr~)m surfGce snntllbs the dep'Jsit 
r:tJ6S n:,t D.J:'L'enr t·) have; c'.Jm.r.10rciol I:rJS[:;ects because )f the 
liwitec1 qucmtity ·Jf oro •. 

TIr. S. B. Tennys -:n 'Jf Kntharine wi th thG air!. ')f 0. 
Geiser c'Junt8r 1~co.tt;r1 0. nunbcr ::.;f racli()o.ctivtJ an')t:1D.18us o.reas 
in the Cullen Granite SJuth Jf thb FlJrino track b~tween 
Oct 'ber 1952 orrl ~\[,ril 1953. Th0 six n()st siGnificant L)r::Jsrects 
were termecl Tennys :~n' S I'rJs~Jects 1-6 n. nd rei) 8rtod ~n by 
Gardnor (1953 o.,b) Gnd JJnes (1953 b). 

Thu dep()sits nrc l~co.ted in ZJnes Jf shoo.rina and 
o.ltGrnti'Jn 'Jf thv Cullen Gro.nite. The £~ltl;recl Granite hos 
been inj6ct0d r'y quartz o..nd re~;lococl I)y hemnti t6 in tho shtJo.rGc1 
z:., nos lJ'lhic h tre nCl. N. j'J. 1). L-:mci t ud i:1!.ll q uc.rt z reo fs ha VG to ee n 
cut onc'1. :')ften clisI.:laceel by cr:·ss frnctures infillefJ, "Ii th quartz. 
t ':, ei ve transverse VB ini n;:s. Thq.·reefs o..I'0 bracc in tecl in L·nrt. 

The rodioactive matericl, which i~ rr~bGbly o.utunite Jr 
r:1uta-::'lutunite, is invo.rio.l~ly nss:)cioted with hemo.tite~ c·ut the 
CJnverse relo.tionshi:j ('toes n~:,t h:llr:1: hematite rer,lncer.1t.:;nt is 
CJr:n:.n t·) fiany sheorecl z')nes intho o.rea. c':,c1 generolly hos n~ 
nnofficlJus radioactivity assJcinted with it. 
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A characteristic ~f the ~adioactive anomalies 'In the 
rrennyr.L,n's r'r0S r,;e cts is the ir 1':ico.lis8. tL)n near the 
intGrs0cti':m ·.:,f the min ql1O.rtz l1um[ltite reefs by sec:mc1o.ry 
cr~ss-fracturins. This fGature is n~t univursnl; s~me . 
lenticulo.r cl6i:'J'.:,;sits ~)Gnr :':: ro18.tbnshi~: t~ cr~ss-fracturing. 

These c1e~':Js its n t tho Tennys0n' s ~JrOSi.:bcts are to!) smElll 
nnd low in ero.o.o at the surfnc0 t·~, be of ec:>n'Jmic iii1p:)rtar.'~G 

Hessrs. J. H::,re cnd J. OtCcmnJr late in 1952 disC0vered 
2.n 8.n~mo.10us aroa Sir.1ilo.r in type t~ th.o Tenn;yson Pr:)spects~ 
This rrus0ect is n~rth of the Edith Rivor~ 

negi~nal ncdiometric InvestiGotiJns 1953: 

The re5i~no.l [5e)l 'eicnl t")o.rty basco. at Edith Ii.i ver 
co.rried :)l1t rae1i'Jmetric inV0stiC[1ti)ns v,i th ::-.'.Jrtnble Gei13Gr 
c~un:ters')f the ro.tom6ter ty~;e. (Austr:mic ?Im.200) 
DurinG this 11'l::rk 2.11 :)It l'i1~'rkinGs ")n tho t:1inornl fiolds Qnd 
:11 1ocolities ~hGrG ninurrlizDti~n WQS disc~vor6d were 
tos t-.;u wi th 0. Q'G iCtn" C ~ unt (.; r. :;"c:rt ic U1D r 0 tt enti ~n was . ~~ia ic1 
t:) C~~)l)er-beo.rinc Drens, but n:; sicnificont 8.no1':1.:-:1i8s 'Jere 
10Co.tod. 

St;)vero.l loco..l r["di 'J[10 tric o.nJti1.O.1ies 1fl0re o[JservGd in 
shGnroc1 z'Jncs :,f thG Cullen Granite. 11 l':lcnl count ':If 4 times 
;-,nckcr'Jund was rec')rc1..ucl 'In sheared cro.nito ncar the lJ'Jundr-ry 
with h'Jrnfolsic stielimunts, ni):)ut 500 y::-.rc1s s,:;uth of thu turn'.::ff 
t:) the Yenborri8 l)r~)s~")()ct :.n the; ':r:)lfro.tn Hill ~>;o.Cl_. Detailec1 
;:-;r,)s~-'ectins [1 ctivi ties vlGre IJoeun in this area by the d8tniled 
[Ieolocico.l ~:o.rty under' the sUiJervisi:m ')f D. :L::;~ Go.rc1ner. Smo.l1 
'Jccurrences ::,f t oriJerni to wore f.:;· unc1 in shco.l"'od zones whic h 
f":';ro ~xl.rt ~If a wiele :)olt :Jf sheo.ring trending H.N.!.'!. near the 
c:)nt~ct of arnnite with the Br:Jcks Creek Gr~uD in the Yenhe~rie 
Crclik o.roo. (G~rclner5 1953 f). These ,)ccurrencos 8.rG ·:)f n:; 
iDp'Jrt8nce ec~n~nicrlly~ 

. Lots in the 1953 sanson the o.ttention ~f the regional 
~'D.rty WO.S tr[lnst:erree1 fr am tht; ern nit G o.n(l o.rcn of Lower 
~rDt~r'Jzoic sodiconts arJund the aro.nite t~ the sequonces of 
U~i.'er j:roter'.)z :Jic volcanic nnc!. lwr::clo.s tics. 

The stro.ticraL')hicnl p-:~siti:n1. of thes0 v·Jlccnic sequen~es 

\ 
had provi:)usly [')ean established c1lu"inc; !i1[l~"r'inG' lJY the ~·'(!rty. 
The vJlconics cenerally hc.ve 0. hIeher :',ccksround c')unt 2nc1 

I . 

j 

o.re voinvc1 with quo.rtz-her.1o.tite o.t some localities. Hessrs. 
i':o.zlin o.nc1'Y')unc; in IDtv 1952 bl2.sted Ct sr,lal1 ho10 in slightly 
anomalous o.roo. of volcanic rGcks of th8 Edith ~itGr Volco.nics 

. f't jJc.ith Fnlls, and rover;lG(l cO~""i.,er sto.inil13's. 

.. ":" .. 
" . 

>'[hilt; thl] rUGi:mo.l PCl"ty was oa.~)~'in:3" ond rc.c1.iQo6tricnlly 
tGstin~ th0 vlco.nic rocks nGor Knuckeys Creek, n~rth-e8.st ':If 
Knthbrin6, sec'.Jnclclry llrc.nifer'')us ninurc.ls wore c1iscoverod i)y. 
A~ 3. C1c.rk -m S(]~""tuci:'or 2 net , 1953, c.t n 10C2.1i ty subsequontly 
nCr.l8cl th0 A.~j.C. l'rospect. ThG rdgi'Jno.l /lrty (Liel D. 
[Jreli!:1incry invostigcti:.:n :Jf this cle;:-,'Jsit o.nd r6sumoc1 regional 

,testinlj when the c1eto.iled investi;;2ti:m ·Jf the dery)sit was 
uncle rtr ken by thE.! c1otClilec1. ~:'Clrty \ J)nes, 1954). 

At tho A'.B.C. [!r~sL)()ct Qutllnitu 8n(1. phosr)h.~uranylite 
nro associntecl with rtiL,lo.cec1 r~cks which 8.ro veinecl by quo.rtz 
and homo.tite.. The veins c.ro Jften"hreccinted. 

Lnsnlts GXr,:?,s0c1 o.t the surf8.co nnd by c']stooninc nt the. 
dOj!:.;sit hnvtJ o.cyzelu1o.r coc.tinGs 'Jf stJc::lnc1r.:.ry uranium l:lin:ero..ls. 
f'rncturG [,Innes o.nd surfo.ces in tho bo.sclts and in the Veins 
o.r0 coat0c1 with urrtniU!~1 oinerr-ls. 
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The v~lcr..nic r)cks with which the uranium is ass::>ciated 
fU'G :)o.rt ': f tho uni t PUCB 'Jf the UL".'[.,er };'r:;ter'Jz:Jic Mt. Callanan 
Gr'.>l1p Clnc~ :-'.ro Lmc1ul"l;..1in ond overlain l')y massive sanclstcme and 
c::>ngl:Jmuratic sandstone. 

Develoj.Jmen t up t:' tho end ::>f 1953 c'Jns is ts of s hallc)\~ 
c')steans cl::me by hand lab:.)Ur, end five deer, bulldozed trenches. 
Drillin8''Jf the ;;r')spect is about to be under·taken. 

Flights were made wi th the airb)rne scintill::>meter ["!arty 
')f the gG')vhysicnl secti-:m durins SeL')t6mIJe,r OV'8r areas 
considerec1 w'Jrthy 'Jf pr~si.-:scting in thb I,iuude Crs6k ar6a~ and 
the one an'Jmc.ly r6c'Jrded was. inv8stigoted by Go·rclntJr (1953 g). 

C 'Jnclus ionsJr'J.ill....l(egi 'Jnal nac1l2.@.~tric I n'y~ t iee. t i2!l.i._ 

1. The three tYPes ::>f Cullen Granite have 0 radi'Jmetric 
cJunt rcngin8' fr:J(1 70-100 c:'unts pur minute (Austr'Jnic PP-'M.200 
ratemeter). This is hiGh6r than the n'Jrmo 1 background f:Jr the 
arec which was tcken 8S the 50 CJunts vel" minute rec'Jrded on 
~arren quartz re6f~. 

'2. TIac1i:>mstric an:.!malibs orb l:-lcalised in sheared' z:)nes sf 
tho grani te and surfc.cG c:-)unts are 4 t":i 10 times b8.cksround. 
Detailed invGsticoti'Jns )f the an'Jn1010us areas shDwed pr::>hable 
sGc'Jndary uranium minerols in ass:)ciati:m '"lith hsmatite in 
smnll do[,:')sits with l:Jw vcluss at the surface. Det8iled 
roc1iomstric testin0" of all shearer1 Zones in granite, especially 
th')se sh:)winc hOr:J.atite r6pl3.cement, w'.)'ul<:J., rrolx:~I"ly reveal 
many small ancmolias similar t'J thJse disc'Jver6d, upon which 
cletciled w':',rk hes been none. H:JwevGr this tYr:e Jf ::>ccurrence 
n~es n~t arrear likely to result in ir:J.portant o.:Jnor:J.ic .deposits. 

3. In this a,rea n.) uraniu8 minerols have been cUsc:Jvered in .. 
the sediments :f thtJ Brjcks Creek' Gr::'Llp either in the 
muto.m')r~ihic zone mcrginal tCI tho granite 'Jr distent fr:im tho 
c'Jntact. Fault 'z'Jnes, CGnero.lly silicifiec\ in these 
s<sc1iments sho',,\] a c~)unt in S0me lscali ties 'Jf 120-130 r:er minute, 
which is twice n')rmal bnc ksr Jund s rl ut no mine ralizo.ti on was 
f'und in the zones. 

"Thor6 slo.tcs ':If tho er::;u.[i hnv0 been shenrec1 Qnd c0.nverted 
t'J chl)ritic schists o.nc1 f,hyllitic rCJcks, copper mineralizoti0n 
wes disc'Jvered at soveral lCicalities. Such mineralized arec.s 
w'Julc1 a~·LG8.r to be the best f'Jr raclisnetric testinc, alth'Jugh 
n~ ~n'Jm8li6s werb 'JbservGd. 

4. The U[;[:c 1" :t.:r:i t8r'Jz·.) ic v :lc8n ic seqUG nces .ere r I.;;S8rdec1 as 
fo.v:)Urr.:hle r;rosrectinc C':luntry f'Jr uro.nium. N~) uranium hos 
l~'een f'Jund in the Ec"Lith Eivt;r V')lcEnics s I~!ut in areo.s 'Jf 
siliceous flnd specular humeti t6 Veining small locel radi'JQ.cti ve 
on'jmalies :·ccur. 

The ADC ITJSrect is l)ceted in U~~er ?rJter'Jzoic v'Jlcani. 
r'.:cks c.nct L r'Jspec t i ng ne c.r mcj or fo ul ts cut tine v') lC8 nics 
Dnd in areBS Cif these rClC ks whe rb ve ins acc ur w':ulc'l be 
worrantecl. 

25. 
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