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Lalokl, the matn produoer ot copp.r, 18 situated 20 
ml1esbI .0'" h'Om Pert l\foreab7, neal'. the juo1d.on of sapph1re 
Creek wth the Lalokl HI.... !he Bureau ••• requ •• ted b7 landated 
Alluvials _ 0""*1 out a ,eophyaloal surv • ., in the vlo1nl.ty ot the 
known depoeS.'. and in adJaGent ....... . 

Bot;h Lalok1 ami JleHab7-lC1n, m.in •• ha4 been in 
produotion _ to the time when the we 111 ... tJtt1ne .. Gau.s.d a 
suspension of opeR.lona. Dtutlngthe war the m1r1e. wOl'kmsa anA 
muCh of the plan.' "e" ":'plete17 de.troyed. When oanslderatlon 
was given to the best -thod or l*eopen1ng the min •• 1'1# WU 48014.4 
that, 1£ a luge _ou.p tonnage ot ore could be pnw4 auttle1ent17 
01 ... to the nrtace, :1t would. be lItOl' protltable to ool'ltlnu. open­
out mlntns, an4 pos.lbl1 tnstall a flotatieR .anoen~a~ to avolA 
the troubles that had &1w.,.. aooompan~.c1 aelt.1rt.s. 

. •• ala ot the geophyelea1 8llPl.,. •••• tb. ... for~, .. 
looate a bodJ ot ore large enoush to juat1t7 the adoptlClt ot th ... 
mining and ...... nt methods. 

I. S'IJI.\WAa¥ ,OP .2PERA"~O. 

Geophyslea1"R o~.d ~a the edot .., 
1149. 'lb.. p~ eOllaiated ot ".8N_ W.B. 016_ and It.H. 'fate, 
geophysioists . of the BuHIlU of JIlt'leral a •• GUroa •• 

Alluvials ltsap:rr:r::, ~1:':7 _t1+~-:!In.:Ja;:. a~o:;ndatecl 
MoJ'esb7 to Boune. Palls, an4 1'7111188 fre Port ..... b7. Aom_-
1edgemmt 1s 4\18 to Jlanuted .Alluvials "pres«m:batt". _. A.B •. 
Ilumaon, whoa. ooopex-a tic helped to ex.p$4J. te the 8UJ'Vey_ A number 
of natives empl01fJd by the oomp8t.7 ".re made available· to help 1n 
the ole8l'ing, aurver1na and. geophysieal _pk. !he., quiold.,· ad. . apt_a 
themselves to this tn>6 of work and. wer. of great, assistance, 
"utlGular1y in oarrrin.g lnat1'WllCl1;a on a teep 811p,.l1'f ground. 

Lalokl " ... obos. tw 0011'1m&t10 __ t ot the aul',"'1_ 
!hi$ 18a&8 .e .. ed the _& most 11k.,1., to be of blmedla:be uae to the 
Oompen7 .a 1t •••• 0, •• '1'018, the laming lntOl'DlAtlon ava11able w. 
talrl,. oOJllPlet., and lt ... lalOWA that the" WIUI a oons1depa'bl. 0" resene. A. '1.1'1;10a1 Fot-08 lfap.etlc StU'V6., 1'1 •• e~i.d out 
,,:tth some :1nterelt1ft& reaults, aa4 then a __ 'elt.Potential Nadings w_" taken, but ttd.1 latt ••. method. was ahown to be unau1 ted to the 
condltlona •. An Eqtt1-Potent1al LS:ne Su"_,. attempted later w .. 
alaoat :1mmedlatelr aband .. «. 

'fIOl-k Vias then begmt Oft the .... abI .. nng leu... !his 
.... a _aller al*ea. md wu cevered w1 th lfagnet 0 and Selt-Potential 
"a41nga. , . 

A eh(\l't time .. ma.1ned beto,.e the partJ was to "tu.m. 
to Melboum... so _ •• magnetio and Selr.Potential work wal 40ne 1n 
• 11m! t<td seotton at the Dnbuna etta. DuI'1ns this abort period .. 
tapora1'7 oamp was established &bout ene mile tlHml the lea8 •• 
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{ l.} £leoloa. 
Th1a lease Ue. in th. valle,. of Sapphire OJle$k about 

two mIss by road i'rom 1 ts junction wi th the Lalok1 River. 
Ft,.her (1941) conservatively estlE_ted the ore r.,erves of the m1ne 
to be 265~OOO tons averasing 4.5'7~ eopper and 4.1Z dwta. of;' gold. 

Tbe country rook of the are. forma part of the 'Erlama 
Ser1e., and preeen ts the appearance of a highly sheared and bl*oken 
sbale. Into this aeries have been lnlected large masses of gabbro. 

I n the· vioinity of tbe ora .... body the OOtID try rock dIps 
to the nor tb or-- N,-X. w. ..tangles vflull11n~ rrom,lOo to '100 ,and 
there 1 s evidence 'Of oonsiderable orump~lill.l alld t.o1<1111g. A mals 
ot gabbro outcrops about 400 teet from the ore-body ina northerly 
direotion, and 1. t ts ass"tlMed that thi8 intrua10n 1$ responsible tor 
the mlnera11satlon. 

surfae. fea t\xres of the area. and the geophya1eal survey 
Unesare sh0"ft11n 1'161 te a'3 .... 10. Ii' _ RI t 



(3) Sel.t".Potent!.al ~p:rvez -

An area 800 ft. by 1200 ft. was covered by the a.F. 
Survey. Results are shown in the form Qf S.P.prof1.1es tn 
Pla te orIS-14. I t wi 11 be seen that tht,S only anomaly reoorded 
was on*'''trav'ersa 19'7 N, wi th -1 ts oentre a t peg 206 E, where 
the traverse orosses the floor of tho open-cut and tho sul.phide 
ore 1s actually exposed. 1bls arugp;eats tlUlt the witter table 
in thts !.41oklarea 18 so ll$al" the surface that the l"Gnls1nder 
of tl'Ai\lI ore-body Is below water leval, and -therefore is not 
being oxldised. For this reaSOn the S.P. method can be 01:" 
little assistance in locating sulphide bodies under these 
cmldi tiona. 

( " ) E;! \1,1. -Po tell~!.! 1· rtl .. '<JfJ S ur:;veI 

A ahol't trial d·S sufficient to ind10ate that this 
!llethod has no application in the Laloki area. Steep slopes 
f.)ovel'ed with th1ek .arlit>, bamhoo or K~;,,z;r.ss makel 1 t .' 
impractleable t·o £0110\'1 oqui-potential Una.. It 1s theretol:'. 
necessary to adoptg~op~sic.l mE'tbQrla tT.l whieb hl@trument readIngs 
ma:1 be takell along Slll'"V.,. 11ms p~~vlousl:y eltl.u'EHl for th. purpose. 

(1) ge~1~iI 

The MOl"e5loy-Klngmlning area, about .. mile Xlortii':"w6a t 
of talold f 1$ near the top of a series ot small hilla roughly 
1000 ft. high, aud the terral.l'l generally 1s tla'tter and more 
ol ... red tbfUl at talokt. The r'.ch0%1de ore bad been largely 
wor_d out a.nd mining had revealed th. t tha lmde~lying sulphide 

'wall VllJry mueb lower in grade than. the oxide. 

At ~loresby-King the geol..()glcal picture is :s1milar'1; 
to that at talQki 'trut wi th the country rock dlppl!'l,E~,~b~e gentiay ... 
usually loss than 4:50 Ql;lQ ina no~{;h or south d:1reetlol'l. Gabbro 
outcropa &re indios' ted ~n Plata 0.'73-20 whioll showa also thG 
s'Urface .features of the area And'""theieophysleal traverlea U&ed 
in the survey. 

(2) 

Plate G'73.91 show8 the liflagnetlc pro.f11enobt.alned 
during the survey_ ~jOnlp$ring this figure wi th the slu;'.f'ace plan 
:1 t 1s S3en that snu&\ll anotri&ll&s W6r~ reeol'ded over several of 
.. the oldmbl$ war.kings. Evidenc$ £rom the geologlQ.alr~port by 
,t,11aher (1941) sng0':esta that tM sulphide ore (which was not 
mined to any extent) wastal:rly rich in pyrrhoti tel which, it 
preS$n t in a largEt mass, ~~. b~ e:lpec ted. to give rise to 
a mOdflrfA teano'.ly. Eel'l.c$ 1 t may be suspee ted tha. t the bodies 
of sulphide undex-lying the o,xid,1$ed sones are not lar~re. 

I t will be noted &1$0 that the magnetio lntensl t:v- r1SI?J8 
eOn$:l~erably a$ one approach~UJ the gabbro ror~at1ons, as !r!ii~ht be 
expec "ed. In faet, the magnetic survey af'I'oru$ go.od evidence 'that 
-thcIt. sn:all bod;rot gabbro shown on'the eastern side of 'the field 
Bwirl{{$3.oross in a nOl'th..-esterly direction to link Vii th the main 
mass to the north. . E'ITen if' th,ere are no outcrops to contil"t.''! this, 
it may be &fUH1med trlat the gabbro is therfll.n.ot tal' below the 
l!nn1<taco. 'rtde fact agrees well ,,1 th the contention that the 
:.:;~~llt&l"~ forma tio~s in which the l'!linerallsa tlouQ·ceurs C01'1S ti tute 
.. pennt re.!t1ng on a very large mIlSS of gebbro_ 



T,h$ weatern port1on of the gabbro outcrop, as w& tQ~low 
1 t south, awins- s<>m$wbat to tbe· .ast, and it may b$ an offenot 
or the gabbro mass involved in 11s trend whioh g1.ves rlseto th$ 
•. nowJilly·~centrl&d at alJout 219 N 153 E. On the other har..d thil 
&lllorualy could be cllfl.lsed b'j'a 5U p:.u & body_ 'l'l1ere are no records 
of ore having been fOlmd in tll1s vicini tr. 
(3) .§.~.l.f-FQtlimtlI.1 ,~.UI'V$I 

No L~. P"anornAly was found. in the neigbbourhood of the 
magtl.et1a anomaly at 219 N 153 E. But tl"lls faa t d~EUin?t . 
'pI~Elclude the p08sih1 ... ' o' t;l$l'l. being a $ulpblde I.)Od·1 l.n that 
positl(m, for tt nt4itybe :recalled that at !..alokl no S.:? r*sult 
waa obtaln"d oval' a large sulpbide lHld:YI exeept wheve 1 t aetually 
outel"Opp&d. 

( 1) Cot lO£5lj1 

Thfl Dubuna leas& 1s tbrfH~ miles due south of Ltalold, 
bu.t tw.lve miles by a V$ry bad road from Sapphtre a ... p. The ar$8. 
18 hi ll.y MO thickly woodad. and l:lO mining has oeal1 done ller& t01: 
ma~ 1eal's. 

As at Moresby .... K1ng the. mineralisation oc.cu.rs in sedimentary 
roelts, but ot a rather more ealo,areQu$ us. tu:re.Dlpa are mooera te 
to steep,minly to the S()uth~8at.. Crtl(bbroor aim1l.a:r l~l:l$oUS 
roe}; may be found outertrppillg along the l1ulstern edge of the area 
covered, and at a IJatbflX' greater distance on the W8$teX'l1 aldtl:h 
l'lateG'13.;..~q sbows a contact between 19neous and .Jedln1$ntary 
fOl-ma t!ons. T:h1s line has 110Eln dl."'liiwn from geophysical evidenoe 
and only a few observed O'tltarops. The sa.1TI$ plate ShO\¥3 also U.s 
surface fea tUI''E)S of the tlrEiIt. and the geophysical trQVerSEHi used 
in the S\lrvey. 

(2) ~i!asnetlc Survey 

Th. s'l.:Wvey covered an area ahall t 900 1't. by 1000 .ft., and 
tbe' profiles drawn from magnetic. read1ngs are shown in Plate 
G'13-3;J.. Tnt·s magnetic reoord Is rather unsatisfaotory. because m,f) natur&l magnetic gradient due· to rather deep-seated 19neou$ 
rooks 1.8 80 a teep tha tit 18 dltt'ieul t to es tim8- te tJ:.\& 81 ze of 
anomalies eau$ed by sulpbide ore, and these may be ()bseux'ed 
cOllJpletely. The magnetic values along the eastern ed.ge or U:U!i) 
«n'e& are extremely erra tie, and this fae t has bean '\lsed, ag already 
l:ll$ntloned, to plot tl1& eOl:ltact between tbe igrAOtlS arid s~dj.il1entar:r 
formatlon.s.. Many of th& other small anomalies &1.1"1$&, n.o doubt, 
!'rorJl old iron buried in the alluvi u:m. 

A pl"ominen t linea£' anomaUes may be no tioed in the south-
western portIon of the area. Thea. Occur towa.rds the top of' 
a. sharp ridge, and arl3 thought to be due to f1 gabbro mass, although 
no such Qutorops h.vi) been found to suppor t thl s view.. . 

( 3) Self ..... PO.t.entlal 8u1"v$1 

r.o Thi S oovers the Sarriti area as the ma.gne tl c survey, and the 
...,.1'. profiles. are shown tn Plate G'"/3-32. A. series of small 
anomallas has been reoorded, sugg';s'tln{~ two lines of mln&ra11aation ' 
whioh may meet. Except for thoa. on traversss 197 111. 19S Nand 
199 N the anomalies are very small, and would be of' 11 ttle ttlgnlfl­
canoe if 1 t were not for the i'ae t that they lie 1M. one; faIrly 
deflni to linea. 
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! t 1s noted tha t each of the small anomalies on 
tra.ve~s:es 194 If, 195 :N and 196 'I ocours on or near the 11 te of 
.. px'ospeo tillg pi t~ There 1s a line of suohpl ts extending I! ttll 
f.u,rther. b010nd the lim! ts of' the survey. but it is n.6t krlOwn 
whethEll' these have adeq1Jatel,. tested the possibility of' there 
belnga mineral body in tnl s 100a11 ty" .. 

Trlfi d1stinct anomaly at 199]I 10150 E 11~a not fu 
from the floor of' the oper.1-out. and#! smaller anomalies ott lines 
200 ]! and 201 N suggest t'hat the Dody producing this effect may 
extend into the hill in a nortrArlT direction. It is hard 
t.o t.ell whether any mining bas been done hare, bu,t the:r-6 is 
$; collapaecl ad! t .. higb could perhaps lead to mine work'tngs in 
thia v101m. ty .. 

Tbe Slll*VCY has revealed • mark~d atlotnaly o"\~er the known 
sulph1 de lode ~ t Ialokt. Ant> ther smaller IJu3.omaly a 11 t tle l'ur the:r 
north 18 regarded as beine w~rtl1y of closer ... 111vestlgatio1'1. 

Th. l~ore s'by-Ki n.g area has been examin,ed in de tail 'b7 
matgnet1cand S. P. sUl'veysbut; the results oite!' 11 ttl@ hope of thGre 
'blZllng fA. llseful sulphide lOde hare .'Ih$ only fe~ ture of inter$.$ t 
1s the mtagnet1c anomaly Qt219 l~ 163 E, wblch may ind1eat-$ el tber 
a s'Ulpbids bod:, or an t>,t'l'shoot 6 he gabbro formation. 

! t he-a already be0n l'nentlonad the. t the magna tic aurvey 
at Uutnma i.somewhat ~at1at.Gtory beMU$. of the ;tsep magnetic 
gradient tbr~~hout th$ area. However, itt:! unlikely that this 
.free t would mask the anomaly which would be expec ted to ar1s'& :frOl11 
asttlphld. 1:,H")Qy luftlciently large to be U8eful to the Company. 

Atter examination of the selt-potential results in tbe 
tfbrea creae the conolusion. 1$ drawn tbe t this geophysical method is 
not well sui ted to the ootIdi tl o:ns in "&he POI" t MOl'eaby 0.1"'''." where 
water lQlvel is too near the grotmd sUl"tao$ to allow sulph3.dE! lodes 
to oxidise rapidly enou?h to produoe tlsei'ul g1."om:td pot;lltutiala • 

.. \.rl!>e.ngement:a l:mvo been made tor a contin'Wltlon of work 
in. ~he Port MOl"'~.H!b1 al"'ea. An A.C. Potential Ratio suryey is to 
be Qondue ted at IAlokl, QovsrlnL~ the mine arliJiQ ~md the tU'&a O~ 
ma.gtletlo interest ~t 202 l~,lnan attempt to cQIU'11"m theaut!ti!EHstion 
that thIn". is 4n ext&nslon of the_In ore ... body in this d1r~ction. 
! f tl:rl s me tt.'1od p:1!OvQe to be sa tisi" a 0 tory 1 t may be applt ed in the 
~Ol'el5~by:Y.1ng «and Dl:tbtma, al~~a$. In !'lad! t1ol1 thtl) magne tie sUl"vey at 
rA.lold .l.t. to be extended, to throw light on the unexplai.ned anomal!." 
on line 194 l~. I~ ... t;$r, nerw @raaa 311Ch as l'a.rl and Jltlnmt Diamond 
may be tea ted. • 

:Melb O'tlI'P.$ 

tS/a/50, 

Htt,~h Oldluarn 
St~ 02h1 is 1ei, s,t,1 
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