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Thls repo~t deals with the appl1cat1oD at geophyslcal s 

methods (oth~r. ~hap. ;~adiome_pio) .• otl1~ Oo~onatlon ,111 . . ' . 
Rad1oacf;lveJ)eposltl . llesultso;f ~adlometr1.cgrldd1ng oftb.e 
enll'face ~,d ·.o~.eaiJ.s, fleld sludg~ a~~a1a. and l'adl.omQtrlcdrl11 
h'ol:e logging. 81'~ .not ~r~.ated· a~ th~B~ aJ."~ inclua,ed ln, entlr~ty 

,in·R •.•• Allen '.Q repo.r~ "The C9~on~~1-on.Hil~ ,Vran1;um Prosp~ct." 
l;Sur.ea~. 'Of M1n~ra~R,es,o~c.~s Rf)co.a;1:·~54I1:J··· . 

,: '" ' structural 1:O.dlCatlons f~oui niagrleti~ evidence are 
(ilscussed. . ,~h:~se' comprls~,' .&;Ieveral . faul ts, 'OJ:' ,zQlles of weakness'; 
one, of whioh may coinclde wi th the ax~8' o~, th~ s.~fac.· radlQ- , 
ac,t;ivl ty.. ~eveJ:'al ..i.nter~s~;~ magnet.to. fea,tur(;J" ~fo.rwh,lcll. no 
cause can be proposed are ~~o no$e~., :: ';J!he h~ghl¥ 1mQt)rtsUl 
D~$ll,l-eiQf ~b.Et· ~~4uptl~s 'mad,e ~~:.e.mpb.as1.E!"d..., ; 

"The method of approach t'o geopbYslcal appl.icatlons at 
Oo.ronation ·Bl1l ·ls.detalled.,and "recommendations srEJ made· ~o~ 
POs,l;Iible.f~t1ll'ewor.k. . . . , ' 

. .D'1'JlODUOTIOl'l. 

The purpose'· of . this pap:eJ:' ls paI-tly to satlsfy a n,eed 
for ~ lmm.e4.iat~. assessm~ __ .. of' • hE!" m~.e~l·c ·work at Ooronation -
Hl1l and pat' _131 to p~~~en.t .he ~i te~ a 'vlews . em the .1'esUl ~8 of 
work Qomple~.e·4 tc? da~e. . , " _.'. _ .. ' . . . ' . . . . .. ', " . -, ,,' ; 

. '. :.~.,-. 'It ls .understood that a lWeport ls belngpIWepared in 
Melbourne .by ~.~~ .~~lQ" .• whowas·.~ ~hal'g~ o~·t.he .geophysical 
~~Qg~am,me .at .~~e pr·osp~~~. .~.~·t~J;:Lo~~ _ co~~ ts f!tloUld ~e 
cOn'slder$d supple,tllentary to' JI.ft. Bar,low'·s zaepo.ft t, and Wl'ltten 
p~:~ma~t~7~~.r' tb~ '~en~tlt of·t":~~~:lQ~" CNolog~s_, ~!D~W1n; who 1s 
now -conslde.ft~·this year"s, f1.eld plans fOl- Ooronation 'Hill, for 
wbich' 'pi~~ 1 t' app'e~~ ,ltr.: ,B,arl~w'.~. r~~oJ.t~, -w~ll. no ti )~ " . 
a"al+sble'. . ". . '. . .. . 

Oontou.r1ng of the vertical magnetlc lntensity bas be~n 
done on tll',ba~~~ Of df,tta . .-~~ppl"ie4, bYi~.A~:· ~arl.~~_.(Jeology ~s 
superlmp,Qs~d_ as .a~c~a ~tJ1Y .as·,pos,slble, . butd,u~ "to l~c~ . Of. . 
lnfo~matlon,oll t~epre:cl~e .l~cat~onot, ~id ,I>()~tsa~ related to 
geol~gical f'eat.~~a,slJgbt po~~t~.9~1ng. ~~ror~ rm;lY o~cw-. 

• I '. ~ • 

, ", lfagnet1c f1eld 'readings' 'we~e' made dUr1Jlg S~ptembe~­
October, .1953, as Par_t 9f', ~ :g~op.bY.sioal._p.rog~~~ wblch als,o 
1n~lud:ed .~adlometric gr·~d~1ng.· .dJ:-l:11,~holf#:l()~E{1.~Mf .. ~d ;fl~·+d slUdge 
as say mg. All of. the field work. was, 'done by. Geophys lcls,ta 
Jr. .. A. : Bazalow -and:' L~ HaWktns·.·,·· f Mr~ .. jl~wktD.a ·,ookf,.'mos~' Ot'. ,the" . 
'.~agzie:tometer :;';'ead1ngs •. ~",· . '.' . .. I· ...., .• ' , .. 

• • .j" "~ • '. I 

:'Locatlon ~da~cess: Tbe OOI-onation ,B111 Prospect is 
loca t ed 24 m~le.~, on .a . b,~,~ 1.J;lg: Of j Q9 .. 4:~4W~~ .. ~ " fltp~ .. ~oo~p~la , 
Home~t~ad, 'Bo~the~n ''ferz-l·toI-Y. ·.·(loodparla 1s 49 ml1es no~.theas' 
b~"the!J'.tQwn'.of: ]?1J1e Q:I'i~ek;·:~.lch ~~ .f51:miies- ,#om'p.~·w~. Q~ ·tti~ 
D~}'Iin""Allc~J~p~~s·,~lgb.wq~::. ',' '. '" '.', ." , ..... 
~. " ' . . '.,' -'" .. " \. ,,, ' . . ... . . 

.. ,.' ".: .:A:Cces·s:-·can b. made to Goodparla by conventlonal drive' 
veb1cles during the ~y season, but four-wheel drive 1s necesa~ 
to cover. the r$m8tntng 29 mi.les of road to the prospect. The' 
prospect oannot be z-eached by vebicles durlngthe "wet." 

BAOKGROUND OF THE GEOPHYSIOAL ·WOU. .. .", -

, A geophYSical p~ogramme in a new area is proposed; and 
1ts probable value assessed, on tbe baSis of known or sUSpected 
geolog1cal features, and the nature of tbe lnfol'Dla"10 d . . 

. - n es1red. 
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. The salient g801og.1c~1 faets known. when a geop~sical 
programme for OoronationHll1 Prospect was flrst ~onsldered 
are: . 

1)' ~he radloactivity occurs in sheared,. altered rock 
on a, steep, talus veneered. slope beneath a promlnent ·.vert~cal 
oliff of Mt. Callanan (BuldivaJ quartzi tes andc.onglomerat~s. 
The latter beds dlp moderately southwards and form a resls,tant 
capping to a 300 foot hlgh hll1 that is .one~half mile north. o~ 
the edge of an extenslve plateau. .The plateau is oapped by the 
same qual-tzlt .... conglomerate· horlzon folded into a gentle syncllnal 
~as1l1. 

2) 1 00 feet bel.owthe radl oac t i ve area a nearly vert leal 
quar~z reef striking '100 degrees outcrops promlnently. 

3) 'lb.. 2i ttines ~~ckgroond surface radiometrio con toup 
inoluded approx1mately 40,00Q square tee~. Several costeans had 
been dug exposlng visible uranium mlneralization. 

4) A,. mo~t striking feEiture was the. higblt al.tered and . 
sheared condition of the hos~ roCk - so much so, in fact, ~hat 
great dif'f~c'uJ.ty was experienced in'identi:tylng th, rock tn>e. 
R. S. Matheson originally regarded it aEl a sh~ared t~fac80ufl rock. 
He la tel' sugges~ed 1 t was an acId, la",a. Other op1nlons ranged 
from,aril11aceoue quartzs11tstone or sandstone to greywacke, acid 
pDrpbry,slate and lntrusivebreccia..'Dallwitz summarized the 
situation. 1~ a 'petrographl0 report on thln seqtlons: "This rock 
h~.s been al tered, s111cified and sheared to such an ex ten t that 
it is impossible to say what lt was originally.'· 

In general, the !'tock. 1~ h1ghly siliclous,with clots. 
an.d s.~re8ks of sericite,' chlorlteand limonl te"plUS some- gr·anular 
hemat1te, ~lack iron 'or~, fine-grained sphene, l~uco~enei e~c. 

, . 

• I R. S. 'Ma~heson, .R. B. AllfJ$nd B. P.· Walpole all remarked 
ve.rbally and in their reports on the h1gh degres ofsl1101ficat­
ion and hydrothermal al tera tlon sUff~red by the min.eralize4 rooks. 
R. D. Allen noted: (File: ~/13A '-27/t1 I, -) nEvi-dence of . 
bydrothermal act1vity, '1nclud1llg sul1'ldem1ne!'tal~Batlon, cont1nues 
to 'aocumUlate ••• It 'is lndlcated' that post-mineral, alteratlon 
OCCUl'.l'fJd possibly resul~1ng "in destructlon of p.rlmaryuranlum 
minerals originally present. The alteratlon ls not due to 
met.elmic weathe.rtng. n' 

Dallwltz frequently mentions hYdrothermal activity 
Bsthe probable oa.use of the cbarac~eris tics of the m,inerallzed 

,rocks .. ' ", On fila 84NT/1lA, -(30/f;i/53) he noted: "Heavier 
"sllicification seems tabe concomitant with the uranlum . 
miner'allzatlon," and in a petrolOf~cal report Of 21'17/53 he 
states; -They (Isotropic grains are undoubtedly a'by-product 
of the severe b.yd.l'o thermal al tera~lon Whlch ~s taken place • 

. 5) Oomplex ~hear1ng, andfaul ~ing, possibly ·on a close 
soale, occurred in at least tbree major du-ectIons,' northeast ... 
~outhweet, northwes .... southeast and east-w8st.QU8r_z velns 
t;r~ndlng in thel:\1e tbree directlons we~enoted. A strang 
northwest"scb.lstosity was al.so evident.· 
To No~ - I"/oA.Tttw£.&T .' ' 

6) Sufflclen~ surfaoe indioations of sUlphides were 
present to suggest tbe possibl1,lty of lmportant sulphide ; 
mineralization at ,depth. The ev~dence: 

a) See R. B. Allen,' f;I ~omment~· above. 

b) A iarge boulder burled in ~he talus (>f the 
mineralized' area' and giving a reading of· f4 times background 
oentained pyrl.~e"'ohalcopyrlte with torbemlte along f.roactures. 
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c) The qual'tz zaeef str1king 100 degzaees contains 
slgnlflcant mDounts,of malachlte and chalcocite at the surfaoe • 
Actually., thls zaeef comprleed a oW'l'ently effe,attve m~el'al lease~ 

, d) , Dallwttz had noteda'tt,lmonlte and hematlte ~ 
these rooks' probably owe their orlglnvery largelytio bema t 1 t 1c 
anal Oil' 'pyzal t 10 mineraliza tl On. 

e) Sevezaal v~gy lron atatned quartz ~tnlets in ~he 
, radioactive zone po1nted to the former presence of sulphlde.' 

pyrite. 
t) A_boulde,' from thesl1iolfled zone contained 

Addltionalevldence of sulp~ide mineralization was later 
fU1'D.lshed by the drlfl cores; a mlneragraphic,examlnatlon of whlch 
showed the,presenoe of pyrite, (two generatlons) mal'caslte, 
chalcopyrl te, bzaavoi te,' .galena and sphalerl tee ' Al though the volum. 
of these mlnera;Ls presen~ ,was nO,t spectaC;:ular" 1 t; was s1gn1fican~. 
R.B. Allen, ln his pzaelimlnary repol't; statesJ ttWhaot ls requlred, 
therefore"ls a continuatlon of ~he explol'atory programme beyand ~he 
llmits of the completed work" ra~h,er than lntensive devC(tlopmen~ 
wlthlnthem. As lts primary objeotlve" the work sh_otlld a,im at 
findlng andt~s~1.lig possible ex~enslons of the sulphlde zone 
enco~t~l'ed in diamond dl'll1.~01e No. l' ,,"at a ~eater dep~h beneath 
the present hole and' within the area to the northwest of l~. An 
,effort shOUld be made to test the unweatberedzone beneath the 
ohlor~te schisl outcrop and beneath ~hedeep p.~,t ~Ol- the posslble 
presence of' sulphlde. n . , ' :, ' 

7) The geolbg10al st,ructure (de-tall) W8,S almost entil-ely 
unknown, and even now after ~om.ple~lon of two drill holes; thct' pl~~Ul'e 
lSI atill not entirelycleaJ:i. Thls obscurity extended even to the 
attitude of bedding,: R.S. Mathe~on sta~es: "T~es.rike aDd dlp of 

, $he rooks a~ Ooronatlon Bill is masked ,by a strong schistosity 9Jl~ 1s 
at preaent doubtful." ' 

, Thls oomple,s a ~esume of the, pertlnent geol.ogloal 
, lnformation available at ~he tlme geophyslcal tnvestigations were ' , 
~ltlated. 1'01- a complete descl'lp_tlon,0f the. geolo87 of .he'deposlt 
and the surroundlng region, the reader ,is,petel-ped .0 the p~ports of 
Allen and Walpole. ' 

. The Geologls~s"'1n-oharge, R.S. lIathesonand R.B. Allen, 
requested thatgeopbyslcs heapplledto the area with tile fOllowing 
primary ob3ec~i ves: -', , 

.. ) ~o obtain information, an -the likelihood 9f ocourrence of 
appr~olable sulphldeminel'alization. " , ,. " , - , 

2), To obtain 1nforina~lon on ~he structUre of th~ d~poait and 
the extent.of the zane of hYdroth~rmal alterat1on. 

Asregar4a ,the latter, ~t was suggest~dthalia ,.' 
magnetometer SUl'vey ~ghli_ filmisholueswhlch, . cC)lilb~ed,wl ttl other 
lnfC)pmat10n fr<;)m ooateanlng,drl111ng and geo~C)glQal .mapplngwould, 
aaslst In form4ng an accurate ptctUl'e ofoonditians pr.sent. . 
.~eatUl'es which, m1ght (p~ 'm1ght not, baveqausedm~gnetl0 anomal.ies 
,arel- ' ' 

1) Q~tz 'V!ins and ,zanes ofsl11clfloation. ' 

, ' 'fhe ,l8.l'ge ree"r below the prospect, offered an ideal means of 
locatlng any faUlts with a hopizontal component, ,s~r1k1ng 1n otb,el' than. 
an eas~westel'ly d,1l'eot10n., Onesuc,hfaul ~ was suspected a few ' 
_hundred feet west of the quartz blow immedlatelY,nol'th of the prospect. 
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It also seemed likely that, wlsewhere tn the' area of the 
prospect, quartz "(eins might oceur ,mien were eone,alea by the t~lus 
c,over., These could gi va clues, to t be genesls ot. ~hf) rad,"oac.i ve 
deposlt or to possl~le fault pa~terns. . ' , 

" In Be. Zealand, wi tb precise measurements, the writer bad 
obtalned consi~ tent negatlve qJ.agnetic anomalies. of, 10 to 30, gammas 
OV~l'quartz veins' trom tbree to flve feet wide that were 1n~eoted 
into basement greywackes and schlsts. 

S1ml1arly negative but less prominent arid less con8isten~ 
anomalies were noted over pegmatite dykes (60 to 90 ~ qtlal'~z) in , 
Rhodesia. 'lhe$e were much wlder, being, ot the order of 5 to 15 feet. 
The magnetic charactel'istics of tbe intruded rocks were apparently 
much nearer to ·those of the intrusive t~ in tl1.e previ"ous ease. 

Fall' results were also obtained by ~alamp~ on aur~teroU8 
veins ln, g~ani fie in Rlo(ll',ande Do, 8Ul." )~razil., Here, tbe ve~s 
(ran.gilj.gtrom a few.,inches to o!l()aslon~llY Q'Yer 3tee~1n, width) 
,oonsis,~ed" of pegmati~e wltl:;l'a: high percentag,. of quartz, nsgatlve 

'anomalies resul ts.ng. " . On one vein an. anoma~y of 50 gammaS was 
reoorded, but gen~ral4r ~be 8l)omall~~ w~re much smalle,l' .• , ,In one 
'metana., ,VfJin tr~dEl weJ:-~ mapped~. th~'b~slsfJf5 ~.o 10, g~mma 
anomalies, ~he' p~otureproduced ~e1ng'tested,t:»7 ,trench~ ~d pr9ved 
toJ>eeeeen tlallyeorre() ~~ .1 ~ ,was found tha ~ in niany ins t$nces 
splitting. jo1uing' and bending of ,.eins 'could be predic~ed.',from the· 
magnetic da~a~ . 

.It th~se~~ed reasoliab,le to b()pe ijba.t magnetlc work a~ 
OOl"onat10n..Billmlgh~ ,assist ~,th8 mapping ot quar~z .reefs an4 
~1+101f.i~dzones. : ,T.rao~. of, kn~~p,eflfs wl!,ere concGsled by over­
b~den see,lne,d likely' to be sucoessful" Vlb.ereas' l'ooa~ionof unsuspeoted 
reefs seeme4 les~ probablQ. .. 

2> ·The strong bzdro'thermal a'lteratlonl' 

.. "' , .... Such·,a~teration co~l~"'have ':b~en aocompanled,:t»7 lntroduction 
of ~1neral~ with ah~stl~.r magil.ett~ ~us".p.tib,lltty than the' " 
a.u,r~ollnd1ng I-ock; OJ!l' 1t, 'mlght have de~troyed the more paramasne,~~c 
minerals already present! In <?lther,ease a~go.etlc anomaly would r8sUl t. , ' .. " ',' . .', ' , 

, ... , . ,,;. 

, :,: '.In ~ewz(tElim¢, '~ c~eo~~on,wl~h·.b.e geothermal power 
proj~f!l~' tbe w~1 te~ bad done conslderab~e m~gnetome~er work on . 
bY.d1'ot.t~~rmall.y a~tered roc;=ks., and ,noted lh~ ,~~oellen_ resu:its • 
.Magnetic suryeys 8l'e there a8tan~(1: procedure in locatlng and 
del1neatlngareas, of hYdrothermal a,lteration." . '. 
'. . . 

, ,~he posslb~llty 9f 'tbe '~adloaotlvity' 'at Coronatlon ~Bill 
being associated w1 th ,rhYol1.tss;or acid ~Uff'sln:~reased the' chanoes' 
of !l magnetl~ .anomaly resulllt1Dg from hydrothermal a1 tara~lon. 

3) Aboye. normal paramagnetic mine.lSs1contentf .. 

, . Tbtf stia'~g ~d1oatlons of s~pb.~d~ud.~aral.tza'lon sUggested 
~hat, parama~etic mlnerals,su,ch as magn$tlt;~, pyrr~o~.lf;e, he~ti te, 
pyr~'.e, ohalcopyrlte ,.etc. ,migh~ 1.)8 assQci.at~d with ~Ae deposl~.· 

4,) Lithoibgical eontJ!l8stS:. 
, . , 

, . '. ~athea'?ll ba.d~ susgest~~' that. ~h6. radioactiVity was looallzed 
in a rbyo~l t.e flow,,,~es~ric~ed to a valley in underlying sediments. A 
rea~,o~able magQ.<t.i.c ~o~u:ilY Qould be ,expeoted l;tf.lltw~en,~b701itG and 
sediments., in which Q~se a magnetometer s'UL-ve,- shonld.elther negate or 
support this bypothesls., 
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It can be seen from the above, and thesummat1an of . 
geolog1cal features presented ear11er, that the magnet1c stations 
~ tli, test work would have to be very closely spaced 'as some of the 
charaoterlstlcs of tbe area cons1dered oapableofproduolng anomalies 
mlgb~ be of very saall d1menslons. Malamp~bad employedstatlon 
lntervals of as 11ttle as 8 feat, an~ tbe, wrlter tound lntervale of 
down to 5 feet sometimes necessary. 

Also tbe potentlally anomalous'features might easily b~ 
elQllgated ln several dlreotlons; (or non-dlrechlonal,) and even if 
elongated In only one dlrect1on, that direct10n could only be gu,essed. 
TJl,ua, .in addl tton to closely spaced readings, traverses 1il two , 
dll'ect1aDs a~ r1gbt'angles were· requ~red, and this grld must cover 
the ent;ir~ B.l'ea of the' pl'ospect as the positlon of posslble anoJllBlies 
could no~ ~e predloted • 

. Dlfferently ~xpressed, ln order to test tha magnetlc 
method, tbe oonven t1onalprocedure of- l' ead lng two or ~bree traverses 
Oral' tbe m1nerallzed, B.l'ea must be re.placed by a 'olosely spaced grld" 
because tbe former metbod would not detect tbe type of anomaly sought 
eyen if suohan anomaly fitxlsted. . 

J\ station 1ntervalo1'_12if~t .qntraverses 5Q feet apart 
was finally adopted, although the wrlt8l' preferl'ed a oonsiderably 
sma:J..le~ lnterval and olQse.r spaoed traverses, and now feels that 
appreoiably more information woUld have been obta1aed lf the smaller 
spaoings had been employed. . ' . 

Jlinally, the ~agnetlc readlngs had to be made and , 
correctlons applled wlth a great, deal of oare and precls10n, ~s "i.llD7' 
anomalles oould be expected to .be of very small magnlt1ide( of the 
Gl'der of 19 gammas, or ev~n less.) To tbe wrl.ters knowledge,tbls 
condltlon wasfulfllled. 

~o galn tnformatlon on tbe presence or absence of 
sulphldes,a Belf-pot~tlal sUJ:Ivey ~as·recornmeJlded. :~t was 
suggested tbat the aelf-po·tentlal stat10ns ooincide witb the magnetlc' 
statlons. 

a) to avold losttlme in laying out another ,grld; 

,b) beo~use it was not de$lrable to restrlctthe traverses to 
a single dlrection, as there waa absolutely no 1nforma~lon availabl.e 
upcm whlch to base a gUess as to the. dlrectlon of posslble s,elf- . 
potentlalanomalles. There was not even evtdenoe to 'argue against 
the ooourrenoe of sevel'al self-po$entlal an~malles dlfferently , 
orlen_ated: 

c) because the. taking of. self-potential readings at; 1 2i foot 
intervals would requlre 'very 11ttle addltlonal tlme over tha~ , 
req~ired to take the readlngs at, say, 25 foot 1n~~rvals, lnasmuch, 
as tbe full length of traverse mus~ be walked b7 tbe observer anyway. 
The steep, rubblJ' natUr~ of the surface meant that most of the time 
r8q~lred for the' self-P9tentlal survey would be consumed. in lJlovlng , 
along the tzaaversGs, only a 'fery small percentage be1Dg devoted to 

, ac tusl taklngof readlngs., 

d)' because of the exceptlonally pooL-oontaet condi tions on tbe 
slope, 12i foot s~atlon intervals were deslrable., Arelatlvely hlgb 
per~~ntage of,~oubt:fUl, read1ngs was augured, ~ome ofwh1ch would . 
undoubtedly have to be dlscarded. Under "such olrCUmStances, closely 
spaced read.ings ar,e a, def1nl t~ necssJ;Jl ty.,· . . . '. 

, Bo appreclable aelf~potentl'al was done a~ the prospect, 
mainly becaua~ 01' lack. 'of tlme, but partlyllecause o.f a convlotion an 
tbe part; of others that se,lf-potentlal waa unlikely ~o produce 
l'esUl. ts of a usefulna ttU-e. 



• 

... 

,. 

<' F1Dally,l'''was ~eUggt)sted th~~ resist1vlty be used to 
Supplement magnetome~epwoI-~1n traolp.g kno~ quar~z yeins an~ 1n 
~etel'm1n,iA8 ~~e ,pl'ese~,ceo.l"· abs,encs of 'and, ext,en~o~ ~dr,othe,rmally 
altered zones. ' ',. " ' , ' ' , ' , 

• I, '. • •• ~ • 

, ','. , qol<;1 quar,~,~:VQil;is, (,fro~ 'str~ger~ to '~e,efs' s,e"~l'~ffee t , 
ttllok) have 'been successfUlly ,traoed lil" the U~S.A"':b,theresisttvity 
me~hod, andexoel;Lent resistlvity ~omalie.s ,were, ,~bt~l.ne,d by' the , 
wr1,ter Qyer, ~drothe~al,:LY" al~el'~d arf3~s, 1f1 'Hew, ,Z~al~4. ,:a.~:81stlVity 
da_awoUld, pro'V:~ o~.Jmme~~e, "a.ici .'~~terp:l'~~.~ '" tb:e . ~sn~t.l~' :~iotu,t-e. 

• ' , ,. , ", ' •• _, ",j • '.. '., • • '" • " 

" '" ~~ 8.ny.'J;-8;~,~,i' il:o.~.~1s~'tyl'ty' appar~~'~' :'~ot1ld' bS',,()b ta1n~d" so 
tbe'method was 'hot tested'. . , , ' , ',.,' "", " ,: ' , 

. ,. '" " ,'" ~, ':'. ".:.;. ... .' . " ','.' :, . . "" ~ 

. ':fo, s~~~~~ :~t ',w~s'propo'~,4." ~~~t,~~~~,1C'. an~ ,self­
potentlal'geopb7s1oal methods be used ~.~' OoronatlonH11loye1' a g1'i4 
consist1ng of'stat10ns'at 1ntel'vale of '12i feet, QU,~:1'av~~s~~ ,50,feet 
apar~ 1n ,tw~ d1re~t1~,s ,~t ,r~gl:lt angl,,\,:,,.:,, ' " ,' .. ".';. . 

\ . . '. . , " .' '.. . .. ., ~ . " '. ' 

, .' " .~s noted, 1il't~e:"wri,ter'~' it~Uggested: Co~~ld~~a.lpns ,tor the, 
,,·qeopbyslca;t,Frog .... amirie' at.~Q.t'o~a~le;;~JU.ll,_tt " (~~le,.~/t3.:~ ~ated, 
3~d. Sep~ .. mb~r,1'95,3t,)' ~tl~ ~e91ogy"ls, so" ~~~r.~am. and' t~e oond1tl~ 
of minerallzat10n are so Indefi'nlt~lla' geophysical work should be 
done wl~A th~t;l~fnlmt>~~.on.~ha~ b~th.,8l't;l, ~o~~, complex ~d of Sniall 
dimenEi19nS. ' It muatbe adm~tted tbat ,the programme, a$ ou'l~ed 
means domg much work wh1ch might qu1te possibly fa1~ ~og1ve useful 
res~l~s., ,~owevel', J~~, Clhange,~yen ,1~, sma~l, 91', .usef~ lnformation 
,ttesultlng j~,tl,f1t?a t~e'n~c~ssarJ' ,1'~or~~ because ·o~ ;,t,he ,E!~trem. , 
d-1ff1cul~y', of .~eo~r1ng def1n,1~e J.nfQ~lll:atlon tl'om ~urfaoe g~ologlcal 
mapplilg. Since 'the surface does not reveal, the s1t,~tlQ11 of ~he ,. 
d~pos1~, other methods ~geoPb1s1cs ant'!, .~11l,~g) ,m~t~~~ ~~r~heavll, 
re11ed upon. Under such condl t10ns no' effort'· should be sp8l?ed w 

. possibility 'of . aecw-r1Ag 1n~ormatiOn! 'tgri'ol'~a..' ',; ',',', ", 
,,j ""',' .' .,'. ~, ~.' 'R , " • ". • :.' .. !>' " • '.' ' • ",' '" • • 

':Usef'tll anOmalies 80u.1d.':o;ot be :i'egai'ded' as . '''llkeiy'' to 
result. put ~bere wa.s,a"r~Eiaonable· 'po,sslblil~:;'" of ~ue'h anomall~s, 
andthls fully 3ua~ifles _ ~he de'tailhedwor,kunder the cond1t1ons " 
ex1s tlng. ' This vle\9Poln twas empb,a'slaes "by tbe wr1 te1" 1Il bis Wl'1t~en 
reconmiendat1ons~ '", .' ",., " ' ,< ", 

: DISCUSSIO:N' OF MAGNETOMETER: SURVEY "RESULTS • 
~, .' ' . ' .' .. 

. Plate I is an tsogsm 'map of the Ooronatton lil11Proepect 
on wh.S:o,~ ,J?osl't1velY' ~d.nega~1v~1~ anomaleua: area:~ar~":f!1U;fq~'en'lJ 
hatchel'ed. 'The interesting feattire.s.are,letteredfor ease' of , 
~ef~reno~' 8nc;t·d~sou~~i9~~. ~d. ~~l.~e ~~on~~de~84:,sepal'a~Ei~. ' 

I • .: ••• ' • ' , ,'. .',. " • 

. A 'most striking, b~t cer~a1l:l_ly.,~o .• ~he.II1-0~~,ea,~~l,~.xpl-atned 
~e9:t;~e..~f ~he. ~p" ~~ ttt~ pJ..~ ,1.~ g~~a Q~~9~ ,l;fn!' ,#"m~~b..,Ol'osses: 
the ,Elr~a,fl'9.Ui.~aE;1.t t9 w~st. 'j\1.8~1~911~~.;.of, tJl~,p~o~Sn~~:q~~;.z ~.Ii't,· 

, and' div1des the 8.l'ea 1n,totwo seotions·. South of this, oontour' the 
'.~~l~t~ve'~~pe~~~c:,ti,j·t;~Sltt~l~, a;L~qs.:'ab,?~ p~*~"1'~' Ig~., 'El posl.tve 
.'Pl0ma~y ,~e~~ ~xprfj9se.4 .. by: ~h',l>l,~,~Q'"ga.nifua' ,9~~t()~"~d a n~gatiye 
,anqm~lYI.be,~,;,~~.r~S.SQd~Y pl~ '1:0,an~.'O, ,gairpna ~depl'esslOn" ,oont011l's. 

• • ',' •• ", , 'f' .' j. • , ", ' ',' • , , 

'.' , North of, coDtonr",..# ~ll~"~general,,, 1~;y~i,;9~ ~,he ~gne,~ic , 
~~~e~sl~y ~,lS ~e_wQen,9. 8Dct~(l.. g~S~ ",IJ.re ,.t~ep;Lu~'1':Q,sarmna cont9lll' 
E)nclose,~poaitlV(t~Y anomalous:'.al'f'!'aEJ. whil~, Q an~" "1,9 ,~a:',contours ' 

, enQlo~,? '~egat1,,~~y' ~om,a~o.~~":aJ'~a8. " " " ' ' ,- , , ,. ',,', ',' , 
, . ,', .. , 
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that AA ls i' of ·the way ~owardS th.e summit from. the base of the ·hlll. 
If' a tiop Qgl'ap hlc. effs". were to exlst. one would baveexp.~t8d lts 
expressiOn to be 81 ther at, the base or summi toftheslope • 

. . w~ t pre~all~' geol'ogteal' e,on41 t 1'~ . co~ be l'ospcma1ble 
for' thl1i1 'ye'jjy promi.Den,t,,·magn~ t{~ "te~ttUt~, ,·.,he wrl tel' ls ... Unable. ;~o say. 
O~e p,o~s lb,11 ~ .:Vls 't~a t ·l·tm~~s .. the, ,nor t.hem .11ml t. of ,the, chl 01'1 t., 
schist mapped about the: pl'oepect. (~e8 Allen 's,;Prel1mlna17 "Report' •. ) 
It 1s to be ,h,oped tha t c)'thers' ma~i be "able to eon trl~ute towards ~ 
ul tlmat.·8olutlon~ . . .' , . , " 

!he magae'tlo8Xpresalonof the large ,quartz reef striking, 
100 degt'eelil ~ th~ een~re. of the, ar.a is,unrnlstak~abl~. 'It ;conslst61 
of. a negative l~e' DB '1fDlnedla~ely nOl".il:, of a posl~lve:. ~1n8:QC. This, 
condl t lon conforms' to what would the01'8~icallY resul~~roma yei'tlcal 
eas~;"west ,abUlar bOdy of .agnatlc sU~c'~ptlbl11 t3" :lower tban tbat of 
the oncloatng rock ~ low magnet,o latl~Ud.s.. Hance the magc.e~lc 
expresslon ()f,thflquartz.IJe.rls, just what,one would expe"t. f.rom a 
dlamagnetl0 mineral suoh as ,quartz. . .' ' .. .' ' 

. " . 
Unfprtunately the fif;Jld party ~ld not'f;Jxtend_he"·magn.tic 

g.t-ld as 'faI"o the ~as~ sathe wrlter Or~1nal~1' sUggested. This 
has resulted in an, inoomplete pJ.cture of the structure evidenced at 
the west~rh end. or .~ and :QC;. .... 

D 
. . . ' . 

. . F~Om, tbe'm~asr~ ~ormat16n a~all~le 1~ ,WOUld appear~ba~ 
th~ quar~z v~ln.ls ,:f$ulted .at ~hls po~t,. .. th,,~stel'n portlon ha"lng 
moye.d soutJllwal'ds relats .. ~e ~o 'the eastel-~ ,pol'tlon. ,,~ho ma1aev.1dence 
11es 1n thes~mlla.rl t~ of th~ tWI:? suooesBlon~. '. ' 

2) 

,East of the fault: .. :BEtga~lve ,Q" positive ~O, posltt,..pD,· 
negative'~ 

West"of the faults 
nega ti va J.~ Sl;ld RX. 

Negative'1fg: •. pos1tive GG, posltive HB, 
r - . •. ". 

' .. 

Thus tbe,qual'tz vein wes~ of the.faUlt is repreaOnt;~d by 
negat,"veFII ~d posl tiye GG,. wh1.ch oorrespo_dto the negatlve BBand 
posl tl voCO assc;>olafie4 wl,th tbe Ol1t~opp~ qua.t-~z vein eas., of, the 

. fault.. COl'roboratillg the geopb;vs1cal evl;denoe ,of ~h18 postulated 
fault ls tbe faet' that no surfaceexpl'esslOll of the· qU!ll'tz.yem ls 

. visible Wf)st or th~ fault, in ,line .wlJh .tb, outOI-OP of the y~1n ~C).he 
east of tbe fault. The manner 1rl: whlch the western end of BB seems 
~Q broaden and sw1Jlg northwards ~~ 1~.· ~() :lildio.a~e .southward :l'Jlovement 
of ~he ~a8~ern block 1.8 sllghtly dtattU-b,1ng, but, p~d1ng f~~her. 
masne to':Jleter: r~aci1ngs 1Il, th1sarea,· thlsevl'cience 1s n'ot' ,co~slderecl 
of suffioient, welght t,o alter ~he .1I1t8rpre'a.lon made. aboTe., ~h~. 
magne$ometer travel'ses In this area should, be extended 80 aeto eithe!' 
inorease or erase theevidenoe for this faui t." . . . 

• .' ••.. ~ '. 1 

.. "., :".I~ this faul t ac.uallY axis ts' (~d the': s trc;tngth or ~tle 
geophysioal evidence at the moment 161 only sutf~oien.~$omak.e l,t a 
"reasonable PQsaibl11ty" - the, ev~dence~s': anything butoan~~iU'l~,) 
an ext!-8melN' lntePEt~t1ng slt~t~on r,esultal, The. axls' of the ~ea 
ou; by eos~eans 1 ,a.3,q.,5 and ,6: (t4,EJ,09s,te~s "being tn ~he',8tU'fac8 
radioactlvlty) ,q01ncld~8 exactly.:wl~h the fau.lt postulated from th.e 
magn$tl0 pi~ tw-e. ' '., ... , . 

It will be no~ioed t.hat thEJ c6st~~s ~e'assoolat'd :w1til'a 
narl'ow posi~l"e anomaly PP, wbos~ ~1~. ls zaouJJhl7 that of .th~ oosteari.a 
and hence .also the postUlated f't;iU;rt •. ' ,Appf1.i.entlY the,hydrothermal 
al teratlon a$socia ted wi th the prospeot lseharacte.ri.z~d mor., ,b3T aD 
inc.liease than decrease of magne~10. susceptlbility, .~he .1nc~eas8, 
possibly result1.ng from tbe in3ectlon of small amounts ;of lltcnl,'OIt8 or 
larget- amounts.of such piu'amagne.1c mineral's as hemailte., pyrz.hotite" 
pyrite, obalooP3Trl te etc. Hematl~e and 1ron Ol'e :werre': tlO,t.~d..,a~, '. 

• '.* • ...... ':. ~ '.' "'.- J ,..., 



• 

. ' 

.. 

l' 

- 8 -

fairly promlnent in thin sections of the mlneralized rock. The 
sulphides oocur in minor amounts on the surface with ttle poss lblli ty' 
of stronger concentra~1on8 at depth. Oonsldered from thepnuely . 
theoretlcal point of view, 'large sulphide concentratlons in sediments 
of low magnettc susceptlbility would b~ expected to produce magnetic 
anomalies of the ol'der of 10 ganmas,. unless pyrrhotite were an 
important constl tuent in wblchcase the anomaly would be great.er. 

~here 1s a general s1ml1arltyln shape and posltlon of the, 
21 times background radlometric contour (sur.-face) line and the slight 
posl tive magneti.c anomaly. . ' 

Anomalles positlve DD and negative EE, with thelr supposed 
contlnuations west of the fault positive HI and - JJ are a ,less 
defmlte indi.cation of a tabUlar struC~Ul'e. 01' body.elongated east-wes. 
bat dlffeI-ing from the quaI-tz reef in hav1ng. a higher magnetic 
susoeptibility t)lanthe adjacent rock. Thls is suggested by the 
pos~tive anomaly being nOI-~h of the negatlve. Its strength and 
contlnulty are not as impresslve as in the case ,of th~ quartz reef • 

The 1mpresslon 1s tha~ this feature 1s genet1cally related 
to the quartz r~ef, but t~ere ls insUfficlent geologlcal evldence to 
sUbstantiate such a hyp9thesi.~. Like the .. 1 0 gamma~QlltoUl' AA, lt ls 
a feature tbat oannot be e~la1iled a~ prese~t,but whose e~ls~ence, , 
should be borne in'mind. A cluemay.e~lst,1n th8~ fact that its most 
_s terly' extensl,on,KK, seems to parallel, the eas ~-west Mt. Oallanan" 
Group contact, which may well be a faulted contact. ' 

, . .. .' . 

, The markedly elOngated North-South anomalles positive MY 
and -LL were first, assigned by' the wrl tel' ,to the, proxlm,ity of the 
Mt.. Oallanan G~o~p sandstones and conglomerates. Howeyer, lt seems 
most Qnllkely.that the susceptibl1ity contrast between the sandstane 
and the underly~' or' adjacent rocks would'be sufflclently large to 
give the obs4.\"~ed 30 gamma anomaly. . Also, slmilar anomalles do not 
occur e.lsewhere, alang the lit. _Call,~an Group cantact, and so a narrow 
~inear ~t~ucture, posslbly alteratlon or 1n3ectlon along a zane of 
weakness, ls favoured as the oause.. SUpport for thls hypothesls ls 
giyenby the following: 

a) The adjacent, locally North-South trending Mt. Oallanan 
Group QontaQt mlght well be a faUlt expresslon; 

. , 

b) 'A prominent topographlc gully, probably marktng a 100a1 
weakness 1n the rocks, coincldes with' the anoma1,,; 

. c) Negatlve anomalyKK may be the. contlnuatlon_ of negatlve .JJ 
(addltlonal magnetic readings to the west would asslst in decldlng) in 
whlch ease KK would appear to be sllghtly offset to the south along 
the ~omalYMI4. " . , 

The cause Qf . the magnetlc anomaly probably ~as a magnettc 
susceptlbil1ty hlgb.~r. than that' of ~be adjacent roeks and 'is 
pesitloned near MM. ' 

~omalles positlve QQ and - RB are suggestive of'a 
North-South structure. ,Further readlngs are lleCeSSal-Y. to the North 
and Northe,ast bef'ore dlscusslon of this feature is';.,;p,osalble~ • 

A rela~~inshipseems poasib~e between'Rft and the negatlve 
trough NIi. At this ~1me no comments on thls trj)ush can be made. As 
prevl'ously noted ln connection wlth AA, it may result from' 
susceptlbl1ity contrasts of dltf'el'ing rock types. . 

It is interesting to note that a broad; strong posltlve 
anoma17 extends southwaNS fran tn.e South end of't.Pougb Mi. 100 teet 
south of the edge of the magnetlc grld and on the pro~ected axis of 
thisposi tl ve anomaly several high gels, er readings 

were ot» tained. 
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The occurrence of the pre.ent radioactlve prospect' tn a Borth-Sou~b 
• trending,posltive" anomalY,'makes,thls s1ml1ar,.,ut~t,~ge,~", BBomaly 

; ," wl tli traces ,of radloao~lvl tywortby of ,furtherooDalder.atl~.,' 

.' 

• 

,-

... ' f • 

, . CONCLUSIONS •. 
" ' ., , ' . 

, 1) '~he plcture p~~~UCedbY themasrietlc: grid at ci~ronatlon Hl1l 
caQ6e olasslfled as hlghly suggestive, wlth low lnt~sity anomalies 
whose orlgtn~ generally cannot; be declsiyely determined. " ;~hls ls ~b.e 
tYPE»' o,f' re~u,lt predlcted at'tbe lnatJgUl'aticmof the ,BqrV~Y.·' 

, .'. . .,,' 

The value of the work lies 1n lts st1ggest'lveness of possible 
g~91.og1~~1·condltlons which. it 1s hoped, may assls" ~he' geologist in 
unrav~ll1ng avery obscure;' arid appar~ntly complelt., geolog~cal 
setting.'" 

, " 

T~~~~l~lc~~m ~~ght well be made that the wrlte1' has drawn 
deduetl~~ .. fr9m evldenoe,of far ,tooamblguoua a ,nature. ,W.he wrlter 
hlmself has 'emphaslsed.. that the evldenee!ls.oel'tatnly, tno~clusive. 
and· that the tnterpretatlons presentf1Jd alIe those conslder~d' to most 
pl'oba~ly apPl'oxlma,'te 'ac~ual ,conditions ,in hls op~lon. ' 

. . ). ' .. ", ' 

)'or lnstanoe, argument could be presented fol' the plaCing of 
the o~fsett1ng,fault,at the western end 91" DB,So ~S .. ,tQ co~p,~de wlth 
LL and MM l'athel' than: the axls of' ~heoosteans". Bvld~nG~, ~lso exlsts 
f:or t:he 'sssump tlen, of,' a re1a tion~hlp . b~t;JitJell",t}l~ .l~g~q~~tz b1o,r·and 
the radioactive',anomaly! . However, ,1~ lsn<;>t w~th1:n the, ,f;lc,ope o~ ,this 
report, nOl'ls lt warr~~ed;:topl'esent 8verYPoss,ibi11tyapparent on 

, suchan amb 19uous map! ., . ,'. . 

These facts· do not el'linlna,te 'the vaiw~oi.the map 'in 
sugges tlng poss,lble app'roaohes' to tile, hazy geological ~J)l-.c,t;i1~a at , 
Coronatlon>Hl11. 'Tho magnetlc: map 1s not off'ere~ as the key to thls 
plcture- it 1s presented as, another plece of' evldence for 9onslderat-
1.on. ' , ' , 

. 2)' Grea~ly increased e1arl1;:V of, the 'magnetiC11'l~lcat~ons ooul.d 
haV'ebeen seeuredby 'closer spacing of readings and by 'oontinuing .he 
g1'ld fUr~hel' to the w~st along the quartz reef as orlg1nall3' proposed 
so as to dl~gnose ~he sltuation tent~t~velY referred totaultlng. 

3) The East-West quartz reef BBis prominent' an the magnetic 
map and appears t'o be faulted at lts wes'tern 'extremity:~ "I~ is 
suggeat~d '~ha~ thls faul t may oomclde with, the axis of' the ,surface 
radloao.1 vi ty~ 

4) The l'adloactlVity ls assoclated'with a ellg.t positlve 
magn~tlr, ~~~Y that ,c()uld be lndieative of mlner~lizaf;lQn. The 
oocurl'ence of a similar but stronger,posltive anomaly' wlthtraces of. 
radloactlvlty is noted. 

, .S) "Faul tsar "zcip.es' of weakness 'are, indica ted parailel to IDt 'and 
RK-JJ. Sll1c~flcatlon may be promlnent in the latter. 

, 6). "~ea~'~'es<t'oI-''M11'oh 'ne;> eXplanatlon' is offered .at the moment, 
but. whleh sbould b,e' bo~ne,'1n mind, 8.l'e: 'lfhe East-West 10' ganma 
'coh,t9ur AAj th'e' 11:near' feat'Wi~s :QQ and PP; and the tI-o\lgtl NN. 

" , • " I .'. ." • 

, .' , 

RlOOlOMMENDATIOliS., . . 

1) The writer agrees wlth R.B. Allen 1n tbat the flrst 
objeotlve of further wOl'k should be the tl'aclng of the sulpb.lde zone 
of d1'111 hole No.1, and the search for other '. . 

POSSible sUlpbide 
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concentratlOns. In splte of the fact ·tbat surfaoe c~dltlonf:J ar~ . 
far tromtdeal for the successfUl operation of sel:f-potentl81~: tb;e 
wr1ter ·ls stiil'of the, s~POllg opmlon t!W-~lt shQU14b.a~tempted. 

. .... .. . " 

Admittedly, contaots are bad, but it ,l's' not known ~hat this 
problem is 1noapabJ.'e' of' solution_ Thus, 10g10' dlc~ates tha~ ~he , 
method be thoroughly tested, e8p~elallY tn· v1ew of thekno~ ex1s~enoe 
and str~ssed lmportanct)' o:r, ~lllpb1d(J m1ne.t-al1za~1.on' at the prospeot. , 
Spec1al ,p.poe.dures·~or 'seow-1ngc'ontacts ma7bave ,to _.8 ~evlsed, ,bu' 
it seems a, farmorecommelidable 'a·ttttnde, tOSfq "whatmetnods oan _ 
apply tolmpr'c)v8 contactsfu than toaay -the o'Ontao,ts: ~e ba~ ,and .:' 
therefor,s self-po ten tlal (,-annat' be applied. ' ' . " " ' . " ' ' 

" • .: r ', •• : -, ' : , i" 

. 2) ,The writer would also recommen~ ,8e~$pal t~at aelf-p~tentlal 
traverses over an ! lmpressiVe boxwEOli:gossan which he noticed 'about'.', 
m1,le ~ou'thwastof 'the prosp'eoti.' '" , , ' , " 

'3) ~~~ll9tlvlty sl1ou.1d :b.e ~e(\ t~ 'r~dU:oe the ambtguttyof tb, 
magnettc pictUre, espec1ally as regards: a), :~ault1.ng of tbe q~tz 
reere . , Itts presence and direot1o~n,e8d oemflx'inatlan. R~,.s'ona~le 
res is t, 1 vi ty Bn()JIlalles sh~~d. b.' giye:p. by t,hfiol qual' ~z ~e In. ,b.). , .: , . 
Looation and traoing ofsulphlds' zOnes._ :He~e aga~ ,.1.t 1~ a 'ma.t~zt of 
try1n8 the 'me~hod,' even though .useful anomalles'.,ars t~ 1'romassUred. 
e) Detel'm1na~1on ~dwheth~r'or not the' byd.P9~hel'mally'altered' zone. 
of the prospeot furnishes a l'ea1,stlvltY.8Domaly. ·Xf so, reslstlylty 
cC?uld then be' useet:. lnseeklilg ot,her such z~es. . .. . ,; " \ . " 

4) The wagrlet1c gr1d s1\ou14 be ,'exten4ed: 'westW~~B ~~t. ~e~s'",.~ 
1'B.l' as originallY reoomm~ded so as t,o o:J,a.rii7 ~h~.l9i 'u~t;l~',~at .. th~ '. 
western end ot DB. It ,ls fur.theI" suggtJ'a~ed ~Aa,t;:.th~magrie.'lc: g14' . 
be extended' ,sC?u~hw~ds' of NN, prlmar~lY ~o ~l'ace', t·~ po'slt~v •. an~:LY 
on whose ind1.cated extens10n rad10actlv1ty OCCUfts. This tsdeslrable 
to gain evid~nce for or'against the'assooiati.on of radloae;s.lvlty wi._h 
small posit1ve anomalies. ' 

All. magnetic and seif-potent1~1 l'eading~ sh9Uld. '))e a. 
lntervals of ten feet or less.' ' 

5)' Pl'oduet'1on by the Ge.olog,.oal.. S~e t1~:Q. of ~ lal-g~ soale map 
of the prospect and sW'l'oundtngarea embodying tbe QOllclnslpIis of. 
R. B.' Allan 8satated in his prel1ininaryraport 1sdes1rable. ' : Such a' 
map would be of immense ass1stance tn iil'terpretilig 'the ge9P'bYslC8~' , . . I.. "",', ;'.,' <';' '. I: ',' 
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