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1. IRTRODUCTION

The areas inoluded in the geephysieal survey, namely
Laleokl, Moresby«King and Dubuna leases, are among those held by
Mendated Alluviels N,L., and 1ie in the Astrolabe Mineral Field.
_ ?*f" tgog}igigm of the leases held by the Compsny are shown in
a ot 1}

Laloki, the main produecer of ¢opper, is situated 20
miles by road from Port Moresby, near the junstion of Sapphire
Crosk with the Laloki River, e Bureau was requested by Mandated
Alluvlals to caryry out a geophysical survey in the vieinity of the
known deposits and in adjacent areasa, '

Both Lalokl and Moresby-King mines hed been in
production up to the time when the war in New Guinea caused a
suspension of operations., During the war the mine workings and
mich of the plant werse sompletely deatroyed, When consideration
was glven to the best methed of reopening the mines it was deolded
that, if a large smough tonnage of ore could be proved sufficiently
close to the surface, 1t would be most profitable to continue open=
cut mining, and posslbly install a flotation concentrator te avoid
the troubles that had always accompanied smelting.

. The aim of the geophysical survey was, therefore, to
locate a body of ore large enough to justify the adoption of these
mining and treatment methods.

2, SUMMARY OF OPERATIONS

Geophysical work ctmmenoced mcia the end of May
1949, The party conslsted of Messrs. W.,H., Oldham and K.H, Tate,
geophysleists of the Buresu of Mineral Resources.

Mw@mﬁ the survey the party was based at Mandated
Alluvials "Sapphire" Camp which is on the main road from Port
Moresby to Rouna Falls, and 17 miles from Port Moresby. Acknow-
ledgement 1s due te Mandated Alluvials representative Mr. A.E.
Blumson, whose cooperation helped to expedite the survey. 4 number
of natlves employed by the company were made availeble to help in
the clearing, surveying eand geophysieal work. They quickly adapted
themselves to this type of work snd were of greal sesistance,
particularly in carrying instruments on steep slippery ground.

Laloki was chosen for commencement of the survey.
This lease scemed tho one most likely to be of immediate use the
Company as 1t was accessible, the mining information availlable was
fairly complete, end it was known that there was a ecnsidereble
ore reserve, A Vertisal Force 1etic Survey was carriled out
wlth some Interesting results, then some SelfwPotential readings
were taken, but this latter method was shown to be unsulted to the
conditions. An Equi~Potential Line Survey attempted later was
almost iImmedlately sbandoned.

| _ Work wes then begun on the mmsb{wmng leanes., This
waeaa:ngmauw area, and was covered with Megnetle and Self-Potential
»e 1 : .

A short time remsined before the party was to return
te Melboume, so some magnetic and Self-Potentlal work was done in
& limited sectiom of the Dubuna area. During this short pericd a
temporary ceamp was established about ene mile from the lease,
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3, IALOKT LEASE

(1) Geology

This lease lies in the valley of Sapphire Creek aboutb
two miles by road from 1ts junction with the Lalokl Rlver.
Misher (15341) conservatively estinated the ore reserves of the mine
to be 266,000 tons aversgling 4.57% copper and 4,13 awis, of gold.

- ‘ o : riama
The ecountry rock of the aree forme part of the Brian
Series, and presents the appearance of & highly sheared and broken
ghale, 1Into thls series have been 1n3ect@d large wesses of gabbro.

In the vieinlty of the ors~body the ﬁaunbrybroak dips
to the morth of N,-N.W, at angles veryln from 10° to 70°, and
there 1s evidence of econsidersble erumpling and folding. A mmss
of gabbro outerops shout 400 feet from the ore~body 1in & nor therly
direation, and it 18 agsumed that this tntrusion is8 responalble for
the minerallsation. '

surface features of the aresa, and the gaﬁphyaimal survey
1ines sre shown in Plate 373-10,

(2) Megnetig Survey

A detsiled Vertlieal Foree Vegnetic Survey was sondue ted
over an sres roughly 1400 feot square, with less de tailed work
over & much larger &raf. The results of this survey 8are ghown in
the form of magnetic profiles in plates G73~11 and G7 12. It
has been necessary to use different magnsiic scnles in these two
plates, :

The very large snomalies towerds the nor thern end
{Plate G73-12) are caused by s& body of gebbro. It is not expec ted
that ore would ocowr within the EabLYO . ‘

The main festure of the magnetic profiles is the series
of snomalies in the vicinity of the known sulphide occcurrencé.
Plate Q73~13 1llustrates these momallies in the form of magnetic
gontours, superimposed on &n cutline of the ore-body drawn from
the wining plan of the 137 ft. level., It is seen that the anomaly
agrees well with the position of the ore-body at 1ts southewestern
end, and suggests that there ls 11 ttle or no extension of the body
in this direction, exeept perhaps at much greater depth.

The magnetic intengity rapidly decreases tawards the
north, The depth of overburden here is greater, and the body
may be & little swaller in seetlon, but this great dilminution In
magnagie intensity 1s rather puzzling., However, a well defined
aﬁﬁmaxy why be seen centred at 202 E / 205,80 E. The maxiumm
: 1§§%§§ %grqnly 120 gammes, and there Are mueh stronger anomalles
: ‘ ther to the north, which are known to be caused by |
wgﬁgsgg ggzk%; . ﬁg{pﬁﬁﬁisbgglt that thls partigular anomaly wmey

| : i lde Y, 88 1t appears to Le !
foparated Tros toouswsonailey ol greate Srigin na dien direosiy
mineralisation has baan‘ré '6d from P ety i, AR
aported from thi i
that thls snomaly warrants further invest;gzzgzéfty' and 1t seens

The ¢ : :
154 ¥. e only other ltems of interest are found on traverse

One is a very strong, rathe an
. , T DAPI
peg 193 E and the other broadgr‘but lass §§Zans§m§%? gomtred apout

By 1avier war rlag Fron Lteons vedroow sffusery B 4 wiounsy
; k.18 ot ens lain., s intended that some addit |
magnetic work be done here to estsblish the origin of ggggwﬁggégiig?l



(3) Self~Potential Survey

An area 800 ft. by 1200 ft, was covered by the S.P,
Survey. Results are shown in the form of 8.P. profiles In
Plate G73=14, It will be sesn that the only anomaly recorded
was on traverse 187 K, with 1ts centre at peg 206 E, where
the traverse crosses the floor of the open-cut and the sulphide
ore is actually exposed. This surrests that the water table
in the Laloki mrea 1s so near the surface that the remsinder
of the ore~body i1s below water level, and thersfore ls not
being oxidised, Tor this reeson the 3,P, method can be of
13 ttle aseaistance in locating sulphide bodies under these
condltions,

(4) Equi-Potentlal line Survey

A short trial was sufflelent to lndieate that this
me thod has no application in the Lalokl area. Stesp slopes
govered with thick secrub, bawboo or Kunal: crass make 1% .
impracticable to follow equi-potential lines. 7Tt 1s thereforse
neceasary Lo adoptgeophysical methods in which instrument readlngs
may be taken along survey lines previously celeaved for the purpose,

4, VORESBY~-EING LEASE

(1) Geelegz

The Woresby~King mining area, about & mile north-west
of Laloki, 1s near the top of a series of swall hills roughly
1000 ft. high, and the terrain generally 1s flatter and more
vlesared than st Ialoki, The r'eh oxide ore had been largely
worked out and mining had revealed that the underlylng sulphide
‘was vory much lower in grade then the oxide. .

At Noresby-King the geological picture is similer .-
to that at Jaloki but with the couniry rock dipping more gently -
usually less than 45° and In & north or south direétion. Gabbro
outerops are indleated 4n Plate 73«20 which shows also the

surface femtures of the area and the geophysiecel traverses used
in the survey. '

{(2) Vagnetic Survey

Plate Q73«21 shows the megnetlic profiles obiained
during the survey, Comparing this Cfigure with the surlface plan
it 1a seen that smell enomalies were recorded over several of
the 0ld wine workings. Evidence from the geological report by
Fisher (1941) sugrests that the sulphlide ore (whioh was not
mined to any extent) was falrly rich in pyrrhoti te, which, if
present ln & large mess, wtuld be expected to give rise to
& moderate anomaly, Hence it may be suspected that the vodles
of sulphide underlying the oxidlsed zones are not large,

It will be noted mlso that the magnetic intensity rises
conslderably &3 one approaches ths gabbro Tormations, as miéht be
expscted. In fact. the magnetie gurvey affords good evidence that
the small body of gabbro shown on’ the eastern side of the field
swings across in a nor th-westerly direction to link with the malin
nass to the north, Even 1f there are no outerops to conflrm this,
1t may be assumed that the gabbro ig there, not far below the
augfaae. This feact sgrees well with the contention that the
Sedimentsry formations in which the rmineralisation oo
& rool’ pendant resting on a very large mmass of g:bbzifﬂrs sonsth tute
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The western portion of the gabbro outerop, =88 we follow
1t south, swings somewhat to the east, and 1t why be an offshot
of the gabbro mass involved in this trend which gilves rilse Lo the
snomaly centred at about 218 X / 185 E. On the other hard thls
anonmaly could be caused by & sulphkide body. There are no records
of ore having been found in this vieinlty.

(3) Belf-Potential Survey

Thig embraces the same @areaé ms the magnstle surver,
and 18 similsr in that emsll anomalles were found over soye of
the mine workings, notsbly at 284 §§Z 155 E and 282 N /Jgﬁﬁ E.
Tese mey be seen on the profiles, Plate G7o-R2,

Ho 8.P. snomely was found in the neighbourhood of the
wagnetic anomaly at 210 ¥ / 183 B, But this fact does not
‘nreclude the pessibiITty of there belng a sulphlde body in that
position, for 1t mey be recalled that at Taloki no 5,7, result
was obisined over & large sulphide body, except where it actually
outcropped,

5y DUBUNA LEASEH

(1) geology

The Dubung lease is three miles dus south of Lalokli,
but twelve miles by & very bad road from Sapphire Camp, The &rea
18 hWilly and thiokly wooded, and no mining hes been done here for
MARY TOAYs.

A 2t Moresby-King the mineralisation occurs in sedimentary
rocks, but of a rather mors calosrsous nature, Dips are moderate
to steep,mminly to the southwwsal, Gabbro or simllar igneous
rock may be found outeropping along the eastern edge of the ares
covsred, and at a rather greater dlstance on the western side.
Plate (73-30 shows & contact betwsen lgneous snd sedimentary
formations. This line has heen drawn from geophiysical evidence
and only 8 few observed outerops, The same plate shows also tis
surface feamtures of the area and the geophysical treverses used
in the survey,

“{(2) ¥agnetle Burvey

The survey covered an area about 900 ft, by 1000 £t,, and
the profiles drawn from magnetlc resdings are shown In Plate
G7E=-31. This magnetic record ls rather unsatisfactory, because
the natural megnetic gradient due to rather deep-sested lgneous
rocks i3 gso ateep that 1t ls difficult to estimate the size of
snomaliss cauged by sulphlide ors, snd these msy be cobscured
completely, The megnetic values along the easltern edge of the
ares #are extremely erratle, and thls fact has besen 0sed, ac &lready
mentioned, to plot the contect between the igreous and sedlmentary
formations. . Many of the other small snomalies arise, no doubt,
from old lron burled in the alluvium,

A prominent line of snowelies may be noticed in the southw
woes tern portion of the sares. These occur towards the top of
& sharp rildge, and sre thought to be due to a gabbro mass, slthough
no sugh outerops have been found to support this view, ’

(3) BSelf-Potential Survey

This covers the same area as the magnetic survey, and the
S4Ps profiles are shown in Plate ¢73-32, A serles of swmall
anowalles has been recorded, suggesting two lines of mineralisstion
which may meet, Exgept for those on traversces 197 ¥, 188 ¥ and
199 N the snomalles are very small, and would be of little signifi-

ecance if 1t were not for the fact thet they lle slong falrly
Gefinite lines, ‘



1t 18 noted that each of the small anomalies on
traverses 194 K, 195 N and 196 ¥ occurs on or near the site of
a prospecting pit. ™ere 18 B line of such pits extending still
further, beyond the limlts of the survey, but 1t 1s not known
whether thsse have adeguately tested the possibllity of there
being & wmineral body in thls loecallty, '

The distinet anomaly at 199 ¥ / 101,50 E lies not far
from the floor of the openwcut, and the smaller anomslies on lines
200 I and 201 ¥ sugpgest that the body produeing this effect may
extend into the hill in e hortherly direction., It is hard
to tell whether any mining has been done here, but there 1s
& collapsed adlt whieh could perhaps lead to mine workings in
this vielrity.

6, SUMVARY AND CONCLUSTIONI.

The survey has revealsd a marked acomaly over the lmown
aulphide lode at Ialoki, Another smaller snomaly a little further
north 18 reparded sas beinpy worthy of alosag'invesﬁigatian.

The loresby=-King ares has beern examined in detall by
mignetie and 2,P. surveys but the resulis offer little hope of there
belng & useful sulphide léds here, The only feature of interest
is the megnetlc anomaly at 219 ¥ / 153 E, which may indleate elther
& sulphide body or an offshoot ol Ehe gRbbro formation,

It has alresady been wentloned that the nagnetic survey
at Dubung i1s somewhat unaetlsfactory bessuss of the stsep magnetie
gradlent throughout the arem. However, 1t 1s unlikely that this
effect would mask the anomaly which would be expected to arise from
& sulphlide body sufflolently large to be useful to the Company,

After sxaninstion of the self-potential results in the
three cress the conclusion 1s drawn that this geophvsical method is
not well sulted to the sondltions in the Port Woresby area, whare
water level 1s too near the ground surface to sllow sulphide lodes
to oxldise rapidly enourh to produse useful ground potentials.

L Arrengewents have been made for & continuation of work

in the Port Moresby ares, An A,C, Potentlal Ratio suryey is to

be conducted at Laloki, coverin: the mine arece and the ares of
magnetic inbterest at 200 ¥, in an attempt to sonfirm the suggestion
that there 13 an extension of the maln ore-body in this Alrection,
If this methed proves to be satisfasctory 1% may be applied in the
Horesby-EKing and Dubune sreas, In addltion the wagne tle survey ai
gglgf%@igggmgb@ ag;indad, to throw light on the unexplalned anommliss
¢ ; e L8, New areas such &8 Par : nt DL

Y Do ten ton: » , g Parl and Meunt Diamond
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Fisher, N.R., 1941 « Geologleal report on the Sﬁp @ i
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Hugh Oldbaem
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