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EOLQGICAL REPORT O
ALCRL, AND OTHMR MINEC

The ‘apphire - lloresby King property is situated Ju 11
south of the Port Moreshy -~ Rouna Falls Road, 17 miles eas uth~-
east of Port lLoresby, near ths junction of Sepphire Creek and the
Laloki Rivers The Laloki iline lies sbout 2 miles south of the
main road, to whioch it is connected by road, on a branch of Sapphire
Creek kmown as Simson Creeke The position of the other orebodies
in the area, Dubuna, lite Diamond, Elvina, Iector etc., are shown
on the general geological plan, Plate F.i.

Tmber is not exceedingly nlentiful and consists meinly
of rather stunted eucalypts, evenly distributed, with a few larger
trees of different varioties mlong the rivere A plentiful supply
of good water exists in the Laloki Rivers Sapphire Creek just runs
in titxg tgry season, the right hand brench carrying the rreater
quan ]

GENERAL OTOLOGY

Epieme Seriess

The geology of the mineral-bearing area conciiis essen-
tially of & large mass £ gabbro intrusive into a caloarooun% and
often somewhat tuffaseous, sédimentery seriese Adjacent to the
Sapphire-ilioresby King mine, this series consists of sheared and
broken grits and ealoareous shales, whose attitude is very difficult
to determine owing to the shearing stresses to which they have beon
subjecteds An orientation roughly parallel to the contact 1is
noticeable near the boundary between the sediments and the intruding
gebbroe The calesreous shale grades into impure grey and red fine-
grained limestone, containing usually about 50 per cent calcium
carbonnte. Most of these limestonss are rich in microscopic fossils,
prineipally globigerina, with a few other small foraminifera, and
radiolarice A certain proportion of tuffaceous materisl is present
in the gritty beds which are closely associated with the ore in
parts of the Sapphire minee

At Laloki, the slightly tuffaceous grits and shales are
again in evidence, but hsre they are much more intensely sheared
even than at Sapphires The degree of sheering is so extreme that

ts of the roocks ncar the walls of the orebody can be crurbled
to flaky lentiocular fregments, every face of which is highly polished
by slickensidings, Laminated %ed.dad sholes with alternate massive
and th¢n bends, interbedded with grits and thick beds of unsorted
conglomerates con an occasional boulder of slate or shale
es mach as 9 inches in diemeter, are exposed immediately to the
northwest of the orebodys The dip of the beds is generally to the
nor :wilt their attitude varies rapidly owing to smell folds and
or ationse

Elsewhere in jhe district, the Eriama series, a nmaie given
to it by Gibd Mait and recen revived - consists of calcareous
shales, grey and pink limestones, tuffs and gritses Ths grey lime-
stone at 9 miles on the Rouna road, which is being extensively quarrie:
for road metal, and at 1l miles, where the flux for the Sapphire
Smelter is obtained, elmost certainly belongsto the seme seriess
Thase outcrops contain from 60 to 70 per cent Calcium carbonatee

Dips and strikes in the area examined were seldom easy to
detarmine, lluch of the work was concerned with sections close to
the gabbro contact 80 that it was 4difficult to tell in meny cases
whether the apperent attitude of the beds was originel or induced
by_shearing. T"aulpi.& and fractur introduce further difficulties,
Tie A.Gibb liaitland F.G.S. mogiog Gbserveilions in Sritish llev

Guinmin 1891, Appendix lMe Anmuel report B.N.G. 1821-92
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A general porellelism to the Hlene of contact of the gabbro with
the sediments ic often noticeablee. At Sapphire dips are gentle

to moderata, neorly alweys loss thon 459, and elther roughly to

the s~—th or to the northe At lLaloki most of the dips are to the
north or nowth north west, varying from 10° up to 70°, end crumpling
and Toldiang are in evidences In the Dubune locality dips are
moderate to steep, mainly to the southwest, though south and south
east dips vere observed, and at Dubuna mine, close folding along

& north south axis. Tho generasl inmpression is that the serles is
moderately folded, much dlsturbed by fracturing and shearing, and
that 1t eonforus more or less to the shape of the roof of the gabbro
intrusive 2093

“ne age of the Eriama seriec 1s considered by lr'e L
Glacsaner<, “aleeontologist to the Australesien Petroleum Compeny
in Port iirresty, to be Palmecgene, probably early Focene, and
eerlier than tho nearby siliceo~ "ort Meoresbhy sories, with its
interoslnted lenses ¢f muaulitic ocens linmestones. It 1s,
hovever, not imponsible that 1t may be laters

Other sedimentary sories represented in the nelighbourhood
of the mines (refer to late Fele) include the limnstones, limestone
grits and finogralucd tuiv's of the Bootless Inlet region. These
rocks, which are oflen stecply dipning, are Oligocens in agee Also
praminent in thic Leloki-Supphire rioa are the rasoive flet lying
ageluncrates of the Astrolabe Rongs, which form a capping vo the
rangea in the dletrict, their upper swrfuce wobedly representing
the remmant of an eerlier peneplaine (thile erosion has been cerving
out the present valleys, huge blocks of the solid agglomerates
have settled dovm slowly, and these, combined with slides from the
stesp sides of such ridges as Hoaubron Bluff, often form & swrface
cover sufficient to mask the underlying rocke .t the base of
Roubron Bluff ere exposed sendsicnes, silis and conglomerates which
dip 35=-40° to the northeast, and which imst 1lle unconformably under
the “atralobe apploucrabe, wivdch is considered to be liloceno in

For doteiled Gescriptions of the various rocks in the Port
Morasby Adistrict, reference should be made to Je lie ilontpsomery 's
"Oontribution to the Teriiary CScolosy of Papua”%hin the Ieport of

the Anglo Persian 01l Company o ine Corwonwealth Government,
Yolume IV.
0 USION.

The intrusive gabbro comprises u large igneous moss which
underlies meh of the distriot, eond considerable sectlions of the
Eriems Series, particularly in the neighbournood of the Sapphiree
Moresby King mine, rorm roof nendsnts resting on top of ite The
general colowr of the warweathared rock is dark groen to white,
often mottled in aoppearancss In composition it is o normel ﬁb‘bro
composed of pyroxens end limesods Telsper, with some magnetite,
chlorite etce The felspar is mostly altered to saussurite, the
pyroxens partly to cnlorites Both monoclinic and orthorhorbie
forms, dialmge and bastite, are reprosented in the pyroxenes, which
oft:en occur in aggregates, sometlmes with a ronghly rodleting
structure.

Towards the margin the %abbro becomes mich iner=grained
and more uniform in appearance, though the composition remains the
same, while in the central poriion ths grain is coarser ond the
crystals bettor developed, so that it is often poosible to tell by
the nature of the rock whether the contact is close or soue distonce
avaye Apophyses end dykes given off from the main mess are similar
to the finegreined marginal phase, which ajnroximates to dolerite

in characters This marginal phase of the gabhro is usually hard,
and near the contacts assimilation of the intruded rock has taken
place to some extent, the contact not being always clearly defineds
The degree of metamorphism induced in the sedimentarlies 1s
remarkobly small for such a massive intrusive body, but this is
probably partly due to the comparative absence of the ollica-
bearing solutions which are the agents of so rmeh of the neta-

(2, 7Terannal commmnioation)



_..o8m &ssocinted with more acidic intrusionse ‘o
48 noticeable noar the contacts, very little siliciflication, ..
although contact minercls, gearnets and wollastonite, are developed
in pleacea in the Friama limestones, the total amoun% of alteration
is not greet, and quite well-preserved fossils are Tound adjacent
to the coatact mineralse !‘echanical effects of the intrusion are
more in evidence, shearing, foulting and frastwing are comaon, ond
a secondsry orientation is induced in the sedimentaries roughly
parallel to tae plane of contact, whieh may or mey net coincide with
the original structure of the seriess The gabbro contact ocn tha
surface can nearly always be traced with some accuracyy owing to
the abmdance of oubterops and the thin soil covering, the nature of
which chenges perceptibly according to the underlying formmtions

on the gebbro it ils greyish brown in colour, bui acquires
e more reddish tinge on the sedimentorles, particularly wvhen the
impure red linestones ore present.

The age of the intrusion is probably !docenes It is
leter than the Oligocene Dnotless Inlet scries, and ecrlier than
the lLilocene Astrolobe az-loweratess It may be ocaByrlly connected
with the letter Lut is more iizely oldores

LBCONOMIC GROLOGY
General Fectiurese

The orebodles of the Astrolabe mineral {icld sre very
similar in their commnsition and generel character, and possess nany
distinotive peculiarities which ure no doubt to be correlated with
the nature of ithe gebiuro iutrusion froa which they were obviously
originslly deriveds rarticularly cherscteristic are the intensity
of the pyritio minoralisation, the comparative ebsence of quertsz
and the lentiecular haobit of the lodese They epe oll «f e cpmbmet
Wy sl ocour within a short distance, less than holf o« mlle, of
the margin of the geboro, and in oy cases gré cctually closer then
this to the lgneous rock, which in all chaerved contacts dips under
the sudimenteries ot o moderate anglee The mineralls:stlion consists
essentially of wmassive lron pyrites, .icstly {lnegrained, though
coarser grains up to , inch dameitcr my be present, jrarticularly
near the mapgine o the orebodiese wWipmwr content is high, in
most cudes being cbout equal to thvt of the iron, thowr variations
do occur in dirfferent paris of the field, end within the same orebody
as will be »ointed out lator in relerance to Ialolzi., ‘llowing for
copner as chalcopyrite, and aaking the necessary deductions for the
sulphur content {or zinc, lead etce, ithe proportion of {he total
iron sulphide vhica muot occur as pyrrhotite hasg been ﬁlculated for
the diff'erent minese ™M tlis basis the ratio _oyrhotlite

. 7rites +-pyrrhotite
at Talokl and “appihire Kiag is about 20 ner cent or lesns, at Tlvina
between .0 and Lo, at ubuna over 50, znd even higher at lite Diamonds
Home doubt is cast upon the validity of the lest figures, however,
owing to uncerdseinty whether tiwe lron in the asoays avaiirule was
recorded as Fe or relds

Jarcasite and nagnetite are recorded LY Mre Me Le Stillwell
from the Laloki ore,

Copper, which is nresunadbly ::oinly in the forma of chalco-
nyrites, the only cop»er sulphlde .udneral which can he neen in the
hand specimen, constitutes 3 or 4 per ceat of the sulphids ore, soue-
times mores 2 or 3 per cont of zinc is of'ten present, also mnall
quantities of lead, lessihand ; per cent, end one or tws analyses
record ! per cent of arsenice The pold content is seldom more than
L4 dwts per ton and the silver L or 5 times the golde The lodes consis
of remarkably pure sulphide, with a sharp demarkation from the country
rock, and their silioca and general impurity ocontent are very low.
They constitute a most interesting example of mineralisation by ore
bearing solutions given off by a basic nagmne The formantion of all
observed ore bodies was accompanied by intense shearing, giving the
impression that the strength of the mineralisation Lhws been so great
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as to be able to force the country rock sufficiently aside to build
up large lenses of ore, mainly by actual displacements Ividences of
replacement are seen only near the waells of the lodes, as at Laloki
longingwell, whare siliceous country rock interspersed through the
ore introduces mmelting difficulties, end in places in the Sapphire
mine where mineralisation is poore At Sepphire the result of this
method of minerslisation hos been a bellying out of the lode at
intervals to form lenses which reach as mch as 30 feet in thicknuse,
these lenses being connected by comparatively narrow mineralisation,
sopetimes carrying good velues, sometimes, on the other hand, playing
out to a narrow mineralised ore channel or to s streek of poorly
mineralised country rocke At Laloki the ore-bearing solutions were
more loecaiised rnd c mcentrated to esteblish onc large lenticular
formation, more or less conforming to the goneral attitude of the
enclosing sedinentary rociise

Mnther c~raistent fenture on the Asirolebe fleld 1s the
ahallow zone of oxidatione The country rock is seldom oxidised for
more then 50 feet below the surface, while in the orebodies themselvesy
particulardy in tho solid portions, the sulphide wny persist to an even
higher horizone The top of the suiyhic}e zone 1is marked by’ black
powdery pyrites in the first stage of decomposition, this type of
ore heing cormmon at the sapphire - lloresby King mine where the ore—
body lies mostly close to the surfacee The oxidised ores coasist of
messes of cellular limonite, sicined to a grea%ter or less degree by
secondary copper nincerals, blus and green carbonates, chrysocolln,
and cupritee At Uopphire - Llorssby King it was notliced that any
good copoer velues which 1y be present in the oxidised ores ere
genorelly associnted with the presencs of cuprites Goll content of
the oxide zone is always rmch higher then in the sulnhidege

The bepnhire - lioresby Idng liinee

Mis property is covered Ly 5 leases, ithe Sepphire, the
lioresty King, end the iiorecby ¥ing Nose 2, 35 and 4e The ore-bearing
area occupies the crest and the upper slope of a ridge, 700-900 feet
above sea level, lmmecdiately scuth of tho Laloki River ond west of
Sapphire urecke The icd2 is peuerclly fint lying, with dips in
places bLoth to the northwest and to the southeast, the ~rincipel
direction of dip bheing to the northwost (refsr to plan of lode,

Plate F2, ond section, Plate Bl.)s o tlie soatheastern cide of the
ridge, the lode often dips in thet, the reverse,direction, and indeed
the contour o 4.2 lodw vs o JoaulPud toudency to be rorc or less
conformable with whol of the surfeco of e hille Ore Lo oxposed
over & total langth, in a northeast - scuthwest directian, of rwre
then 300 fees, and over a brenrdth, ot risitv e les 5 toas directlon,
of mwre thon 700 fset, vith thidimessos uwe to 90 teety though
ususlly froz 1 to O feete It Lo leniisular in Juhit, ond -8 is not
entinuone tixroughoult e vhole zrcae e nminerrclisstion hos shown
a tendercy to dovelop into larre bulpges in certein »lrces, with
lesser ones 1ln others, vhillz2 in ssue sections the iocde dien out
altogether or is represented by .iinnr ninerslisetion of the country
rock, with or without a definiie lode chamnels The valucs 6o not
seew: to be consistently related to the {hickness of the 1olte AB

a rulc where the lode narrows preparatory to pinching out, values
decline sharply, bhut often where tae lode steys nsrrow Lui conolstent,
the velues ore very goods The thick lenscc ol ore enrenr %o carry a
fairiy sven moderate grade of ores

The attitude of the lode is in a general way svo-ncrallel
with that of the country rock-calcareous shales and gritge; the
formar grading into impure fossiliferous limestone - though coften
it outs scross and in many places it is impossible to tells The
sedinentaries are oo badly sheared and broken that it is ver; difficult
to detexmine strike and dipe The gaburo contact runs elong in an
east-west direction imnedliately north of the loresby King workingas
(see Plate F2) and dips under tho lode at an argle of 25-30,
SChearing of the grits anc shale is prominent throughout the workings
end 1s especially noticesble on the walls of the lode, which appears
to hove been formed mainly be actunl displacement of the existing
formationse Replacement has played a comparatively minor role. mt,
signs of it are apparent, particvlarlv in the grit areas, and in
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sections where the mineralisation is poore Owing to the naucl ty

of sulphide exposures in the mine, and to the weay in vhich the
products of oxidation are distributed aebout the country adjacent

to the lode in the oxidised zone, few opportunities exist to study
the monner in which the mineralisation originally toak ploces

The sulphide ore consists essentlally of massive finegrained

pyrites, with an intermingling of coarser broessy grains up to

1/10 inonh dtemeter and same chalcopyrites The proportion of
pyrrbotite present is apnarently greater than at Laloki as 1t is

said that its swelting properties indieate that it is less basis

then the Laloki oree A sample of sulphide was teken in the main

adit and sent away to be assayed for copper, gold, %ron and 2, oLtk
sulphur, but the results have not yet come to hands (Co. 76 7¢ ~
Ag. 32dA3 Fe 282 7, S 257%).

The oxidised ore usually forms strong masses of cellular
limonite, with a not very marked degree of copper staining, oxcept
at one or two placese \/here the thickness of ore is not great,
it is generally finer and more frisble, whereas the thick lenses
of originally pyritic ore have given rise to the more nessive
1limonite, which sometimes has a finely nodular structure.
Brecciation is oceasionally noticeable especially near the margin
of the orebody. Iron-staining from the oxidation of the lodse
extends into the country rock, and, in parts where the original
mineralisation was poor, limonitic material is the only remaining
evidence of its presence. leaching of the copper minerals has
teken place and the country underneath the ore may contain copper
carbonates disseminated through ite Leaching both of: the lode and
the shale beds irmediately beneath it is especially noticesble
in the Noe3 .iorkings, where the footwall shale has been leached
to a light mass almost like keolin in appeerance and textures The
walls generally consist of sheared shale or grit, shearing along
the henging-well being particularly commons Velues in the sulphide
ore vary up to as much as 11 dwts. Aue per ton, but average round
gbout 3 adwts Aue and 4 per cent copper or a 11%?.19 mores The
oxidised ore has returned velues up to several ounces, but
averages perhaps 10 or 11 dwts Aue per ton, and 1 to 5 per cent
coppere It is diffiocult to account for the disparity in the values
between the sulphides and the oxidised oree On oxidation the mess
of solid sulphide ore during the change from pyrites to iron
oxides is reduced to about two thirds, which would mesn a
corresponding increase in gold velus, while a certain emount of
iron would also be carried off into ‘,he country adjacent to the lodes
This would acsount for a reduction in maess to perhaps half of the
original, with a resulting residual enriochument of the ;old values
by 100 per cents In the aebsence of dstalled acsays it is impossible
to state whether such residual enrichment is cntirely adequate to
account for the higher values in the oxide gonee Certainly it 1is
difficult to see how chemieal secondary enrichment can have played
eny appreciable part in increasing the values in such on fla
lying orebody. loreover, the presence of comsistent high valucs
in, for instance, the Noe3 lorkings, indicates the presence of
areas of originni high valuese

Copper content of the oxidised ore is low, between 1
and 2 per cent, except where local concentrations of cuprite
oscur. The depth of oxidation is shallow, not more than 50 feet,
averaging sbout 4O feet in the country rock, while it is often
nearer to the surface in the lods, especially in the more nassive
portions, Secondary enriclment appears %o have pleyed no
appreciable part in the am-angamm% of the copper values,

by th ng mine worki;xg: ar: divigfd for ut;.{xe salcebof K:onvenienco
e opserating company 0 8ix sections Liores ng, and
frou #8857 to west along the upper workings: NHoe 1, 2, §. Ly and 5
Sapphirees The relative position of the different sections is,

shom on the plan, Plate F2. Iuch of the more readily access ble
ore hes been removed in the past, and some of the principal bulges
in the lode, which contained several thousand tons, have been

mined or partly mined out. Principal of these are the Horeshby

King mein orebody, the Sapphire at Noe5 Viorkings, also known as

the "Burnt liine", and lesser ones at lioel, l0s2 and Noe3 Sapphiree
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These areas are also shown aprroximately in the plen, (Plate F2)
and ere indicated in the sections, (Plate Bl).

No sontinuous exposure of ore has been traced from the
lioresby King to the Sepphire workings, but no reasoncble doubt
exists that 1t is the same orebody. It may, of course, vary
greatly in thiokness betwesn the two sets of expopures, perhaps
pinching out altogether in places, but the ﬁmral relationship
is probebly that shown in Section B~B' (Plate Bl)e Along the
strike, the Sapphire lode has been expossd more or less contin-
nously, except between No.l and 2 workingse Geps in continulty
are known to occur, &as between Noe3 and loe5 workings, and a
good example of such & break is exposed in the nain adit, block
Os16, shown in Section A=-A', (Plate Bl).

The lode is not infrequently faulted, the faults often
being associated with a steepening or narrowing of the 1ode% and
sometimes a drop in valuess Some of the faulting is later than
the ore, but a considerable amount of movement had talzen place
before, and no doubt same faulting occwrred concurrently with
ore dspositione 35everal faults are exposed in the under=-ground
workings, some of them with en important bearing on the distrib-
ution of oree The main one, more or less parallel to the main
adit, shows up in the crosscut to the adity and is probebly
coincident with the faoult exposed in a surface shaft in Dlock
Mel7s This fault probebly runs nearly the whole length of the
oroboq and drops the lode down to the north, as shown in Re 2
Hooper's section C-T and in sections D-D', E-E' and F-F' of this
report (Plate Bl)e

In the lioresby King workings the ore is reported to have
cut out to the weast on a flat fault surface which is exposed in a
shallow winze in Bloock Noe1lOs The lode is spperently down faulted
to the weste Other faults are seen in Sapphire lioel workings,
where the ore is also dowmnfaulted to the west, and lesser ones in
other arease It is possible that the lode in lNoe5 workings is
bon‘::g.gg on the west by a fault, though a lensing -ut is more
pro Ge

In the lioresby King workings the lode dips gently to
the north ebout the mouth of Noe2 Adllt, and gently to the south
at the inside end of the adit, where an casterly coumponent to the
dip is also on reccords Farther south the dlp yresumably agaln
reversgs, turning to join the Sap-hire lode north of the main
fault (Uection B=B')e The lode in the Lepphire workings north
of the main adit dips generelly down to the north, but turns over
to the south with the surface, and "as been found in several nlaces
lying at a very shallow depthe In general the lenticularity of
the ore end the presence of so many bulges introduces greant loceol
irregularity into the dips, but tne sections show the ore lyl
nearly flat in & northeast ~ southwest direction (iiection A=p'
and at right angles to that line, di»ping meinly to the northwest,
but also to the southeast on that slope of vhe ridges

Production and Prospectss

Offieial records show that up to the end &f 1940 tho
emount of ore mined from the property was 14178 tons, with a
probeble average value of 7.7 dwitse. Aues per ton and 1.69 per cent
coppere. Totel production up to July 1941 is in the vielnity of
5460 ounces of gold and 240 tons of copnere The tonnage records
may not be entirely accurate, but they at least offer a gulde to
the smount and grade of ore mined in the paste In the following
table are shown the respective amounts of sulphide and oxldieed
ores from the Sapphire and lioresby King workings and their gold
and coprer valuese ften in the records the gold end copper from
the different sections of the mine have not been kept seperate,
so the grades calculeted represent only a portion of the ore
mined from each place.
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TABLE le
Sapphire - Horeaby King Produc tione
Source Total Tonnege Aus Duis. .
of ore Tonnage used in per tone Cuef:
caloulating
grades,
loresby King -~
Oxides 63345 240 10.94 le2
" Sulphides 1111.,0 - No drta
v Total 7h4l5e 5 3487 6e 86 «98
Sapphire xides LL07645 351645 2410 le5
B Sulphides 2656 1746 288 Lie O
Totel 67325 52625 90 233
Total both mineas 11178 13110 Te? le69

e

few hundred tons on the mar

very roush estimate of the

at each of these faces gives a

bab

nroved ore at present eonsists of only a
of the present working faces, but a
ore which can easily be extracted

gare of about 9000 tons, averaging
perhaps slightly better than 10 dwts. Au. pes tone Table 2 shows the
distribution of this ore, with the very generalised average grades
and thicknesses upon which the compilation is besed.

Section of Vorking Tonnage Thickness in Velue in
feet dwts. Aue
‘ per tone
Moresby King, on road, 50 L 10-15
Moresby King 2250 6 8-10
Noe.1l Sapphire near new
ore bin 300 5 15 ¢
Noe 1 Sapphire 180 3 15=20
Noe 2 Sapphire 3000 L 10
Noe3 Saprhire North 920 b 20
Noe3 Sapphire Viest 330 2 10
Noe.lL Sapphire 1225 5 10-15
Noe5 Sapphire 770 6 10
Total 9195 104
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The sbove figures ere intended to cerve nmerely as a
rough guide to the amount and value of the ore which may be expected
from the present showingse. (hile in some cases 1t in possible that
these figures mey not be realised, it is much more likely that extraction,
will prove considersbly greater quentities than are shown in the table.
There are many possible extensions of the orebody, shown by a question
mark ? in Plate F2, which require provings The lods as develioped so far
is bounded on the norih by the surface of the hillside; on the west by
the ioresby King fault, and to the west of Sapphire Hoe 5 “orkings by
& pinching out of the ore on the surfacs, which may or may not be
agcompanied by faulti.ng% on the north the surface outc-op is again the
boundary, while the eestern limit of the ore has not yet bcen exposed.

In the Moresby Fing workings no work was doneo west of
the feult surface oa which the lode finishede The recent exposures at
s lower level down on the road are presumebly west of this fuult, which
would meke 1t drop thz ore down to the weste South of the loresby King
the drill holes (See plan, Plate F2) exposed nothing but country rock,
though the lods, if present here ai cll, may very well be deeper than
the bottom of the holese A test pit should be put down Luedlately
west of the old lioresby King stope tc determine exactly what has
happeaed hers ova the faulte TDven if ovre is exposed 1t 13 »robable that
1t .ould soon run into sulphides and would not be a peyeble mroposition.

‘oet of Capphire Tics5 further reserves ore not to be
expected, since the ore ap-ears at the surfece to have lensed oute

All along the southern slope of the wmein Sepphire ridge,
the ore should finish at the surface outeropy but the lode hes been shéwn
in several places to fold over to the south and this is one of the
moet promising sections in which to look for further ore, particularly
as shallow pitting should be all that is necessary,

Oon the eastern side slso the ore hus a8 good chance of
contimuing and opening up uncelculated rescrves. The recent, sxXposure
during exeavetions for & new ore bin near Sepphire MNosl has disclosed
a useful body of oxidised orec, while davelomment now in progress on
the eastern side of the loresby King should give valueble information on
th: t sections No known reason oxists why the ore should not continue
at least for sowe distence to the sast, though ultimately anproach to
the gebbro conitact (See vlate F1) must terminate it.

To the norith the ore sopesrs to e limited by the outerop
(Section B-B', Plate Bl) though even if it should dipn more stecply than
the surface a% eny plece, it would scen finish sgainat the gabdbro
which 1ies close beneaths Tha nearest exposure to tvhe gebbro is :;hat
referred to ehove an the road just north of the loresby King workingse

In sddition t3 the exiermsl boundcries of the orebody,
there are certain internsl limits to ore imposed by conditlons within
the lodee Ome of these, which in eelculation is extremely dirficult
to allow for without do%aj.led proving, is the lentioulur habit of the
orebody, with the possibility of the ore playing out completely in places
or losing commercicl grades The other principal feature is the ochange
to sulphide ores The shallow dspth of oxidation and the low value of
the wnoxidised ore have already been mentioned, end in general the
sulphide at Sepphire - Moresby'is not likely to be workeble except in
the case of a large lens lying cameratively close to tho surface,
meking for cheap mining conditionse Otherwise although it is sald to
have better smelting properiies than the Laloki sulphide, it would not
be econcmi.e to minwu, when such great quantity of only olightly lower
valuo is very raadiiy accessible at ILaloki., This means that even though
ore nay be continuous from Moresty King to Sapphire, practically all of
that portion north of the main Sspohire fault will be in sulphide and
will not bde worth exiractings The values shown in the two drill holes
whioch eut the ore bhear this oute

‘The present operations should es they v»roceed, show up
the extent of the various sections of the orebody, but additional
prospecting pits would be of value in places, particularly imediately
southsast of Sapphire Nose 2, 3, and 5 workings, between Hos. 1 and 2,
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and north of Noel and east of the lioresby Xing \orkingse

In the ewrrent method of ore extraction and treciment,
oxidised ore from Sapphire - loresby King is mized with Lalokl
sulphide ore in proportions varying from 60-30 to 30-60, together
with fluxes if necessary for smeltings Aversge rwnthly throughput
of the smelter, even soswming continuous maintenance of' coke supnlies
and adequate ore transnort, cennot ba reckoned st more than 1000 tons,
though this figure mey be execedsd in indiviiual monthse Consequently
it wsy be stated with some confidence thal the mine hes & yoors ore
in asight, with o possibility cf o totel life 2 or 3 times 3 longs

The ialokd line.

The lelolzi lMine is nesrly 2 miles Ly road up the valley
of Sepohire Creek irom itz junction with the Laloki river and a little
over a mile southsest of the Sapnhire - lioresby King nince %he ore
i3 at »resent rmined by open cut, trensvorted by lorry to the Sapphire
smelter, where it is roasted in mounds, then mixed with oxidised ore
froa the Sapphire iloresby King mine and smelteds “he nmost useful
reports availeble upon the property ore Je Ee Carne's "Notus on the
Oocourrence of Coal, ~etroleum and Cold in Papua”, 3ulleiin Hosl 1913,
Territory of “amum, and sevaral geologieel revoric LY “Ver e di;aniloy,u
late Boverament Geologist of Papas It 1s assumded also that awybody
atudying this resort will have availobls the axcelient aerias of
plans end sections “repared by Re “itmen ooper, who exunined the
arso juat beforc th writer, “he acconcanying plen 7late (i, widon
ig an atteant to alow as & block diagran the ydoki orebody Jdown to
35 feet helow the iain adit (137 foo%) lavel, idg busaed dlrsctly upon
My, :Hoouor's nlans and seetivnte

. “he noture of the couniry rock at Laloki, with 1ts
intense shearing and slickensidiag, and nuuerous small iolds ond
fractures, has already veen wentionods The orebody is a huge
irregular lens of practically soid sulpidde, wiih a meximm length
on the niain adit level, of 450 fect, nmaximpa width 90 foet, and
exposed over a total verticsl denth of about 160 feste ‘he dip is
generally to tha north and north north wesi et varying augles mostly
betwoen 35° and 607 above the maein adlt, aag ratiior Tlatier below,
rarticularly on the footwall,which is3 foldez!l underneath the lcvel,
nerrowing the lode down considerably. The lens increases in all
dimensions down as far as the moin adlt lovel, but Lelow that
pitches to the weste

The Lalokl ore is & very sollid pyritic body, though
somewhat friable, in the upper portions at least, and it has epparently
suffered a small portion of the shearing which is so pronounced in the
adjacent beds, but most of widch was probably indaced actuelly CGuring
mincPalisations Faults are kxuown 4o oocur, uvsuslly with small dis-
placeuents, but merked by a consplceuous layer of black clayoy gougee
Movement during operations of part of the lode rslative to the reot
is roported to have occurred, but this may be due merely tc the weight
of the ore ecting upon en lucliaed fault surfacee The ore is basle,
composed of iron pyrites, with a verying content of pyrrhotite,
chalcopyrite, zinc dlende, magneiito, and narcasites A little lead
sulphide and a very small emount of arsenic may also be presents
Samples of the ore were seni awdy to Dre Fe Le Stillwell for exam~-
ination in polished section aend a copy of his report is included
herowith as Appendix le \

The ore becomes lncreasingly basic towards the mergins,

e Cvan Re “tanleys Report on the Astrolabe lilneral Field, Anaual
Report Papus, 1911
" " Prospects of {he Astrolabe iiinerals Field, 1917,
Papuse (Unpuulishod)e
" " Probable explanation of the Beheviour of the Ore-
body at the Ledoki illnee 1923 Papua(unpublished)



the central portion conteining a much higher proportion of pyrrhotite.
on the main adit level, the aversge prorortion of ihe iron sulphide
which occurs as pyrrhotite, hereafter known as the pyrrhotite ratio,
is 2l per cent, calculated alfter cllowlng for all copper as cholco=-
pyrite and naking allowance for the ;ine sulphide contente The
footwall drive, however, 1s practicelly pure pyrites with only 8
per cent pyrrhotite, while in erosscuts through the lode the
pyrrhotite ratio ranges from 16 per cent near the ends to over 50
per cent in the centrel portions These facts cre of interest in
view of the increamsed difficulty in smelting the more basic ore,
that 18, the ore with the lowest proportion of pyrrhotite. Average
pyrrhotite ratio for the mine is Drobably ebout 20 per cente

From the sampling data vailable the average volue of the
ore in the mine us sbout L5 ner cent copper and 3 dwts of gold per
tone Values are on the vhole fairly evenly distributed, but appear
to increase slightly with depth, the cverage of the main edit level
being higher than that of representative sections at higher horigons
while the known assays below the mnin adit level are slicghtly higher
ageine Noteworthy features in tho disiribution of the values (refer
to Assay plan, Re Pe Hooper's report) are the poor copper and gold
content on the main adit level at the western end, west of a line
joining coordinate 100' Viest on the footwall with 70' west on the
hengingwallj end the high gold velues on tho mein adit level footwall
drive towards the eastcrn end, round ebout coordinate 150" Caste
Average value of the ore on the main adit lcvel, the only place where
reasonsbly detalled assay resulis are available, 18 L1452 per cent
copper, ond 4«88 dwts Aue This gold value reduces to 3.4 dwts if the
high values just mentloned be replaced by the average value for the
level with them includod, and then the total average colculatede
Average iron and sulphur content for the level asseys are respectively
37.58 and 30093 per conte Soveral records offailrly renresentative
sections across the lode at higher horizons near coordinate 0.0
are available and range from 2.7 to 5SeL per cent copner, and 2 to
L, dwts Aue per ton, averaging very close to 4 per cent copper end
3 awts Aue per tone

gﬂ RBQI'V ©8e

Ppoduction by the present company up to the end of 1940
was 8lie 86 tons of copver and 310,75 ounces of gold, obtained from
4394 tons of oree Production by previ us operators has not been
ascertaineds

A conservative estimate of the ore remaining in the
Laloki mine gives 265000 tons, averaging, from £ll available saples,
lie57 per cent copper and Lel3 dwts Aue per ton (3,07 awts., if high
assays on main adit level be disregarded)es This tomnege figure
is worked out on the assumption that the ore plays out not more then
60 feet below the main adit level, that is; that the orebody shown
in Re Pe Hooper's sections lenses out irmediately below the bottom
of these sectionse Actually the orebody nrobebly continues below
this horizon, at least at the western end, for it is pitching in
this directione The tonnage factor used was 8 cubic feet to the ton,
worked out from the average sulphide comtent on the main adit lovel
of 80 per cent with specific gravity of at least 5.0 and ascswalng
that of the remaining 205 to be 2e5e

The ore reserves are split up for convenicnce above
end below the moin adit level, that above being furthor divided into
the western portion, which could .e mined by gloryholing or open cut,
and the remainder, which would have to be mined by some system of
stopings The limit of open cut is assumed tn be the line shown on
Re Pe Hooper's longltudinsl sectione Toking a steeper face angle
here would give another 10000 tons or so more ores Irom the western
block of ore the low grade section at the west end shown by the assays
on the main adit level has been omitted, some 6000 tons here being
considered too poor to worke The folloving teble gives detalls of
the ore in the various blockse
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TABLE Do

e _Rese 8

Section of !dne Tonnage Copper Aue Dwise
per cent per ton

Above Main Adit level}

lineble by Open Cute 56000 L1e 83 2682
Remainder above main

adit level. 95000 Le58 537
Below main adit level. 108000 Le75 L. 88
Total 259000 l1e 70 lie 61

In ealculating the gold velues for the sast block above
the adit level and for the ore below the level, the high gold assays
nesr coordinate 150' \/e on the footwell drive main adit have boen
includsde If these be disregarded the avera e value is reduced by
rather more than 1 dwt per ton in each case, with a corresponding
reduation in the grade ror the totale Copper velue below the main
level is calculated by averaging the availeble samples below the
level vith crosseuts on the level itselfs If the {irst crosscut
with its low values be excluded from this calculation, the average
rises Irom L4e75 to L.9L per cent coppers The gold figure below the
level is talken, in the absence of other data, direct fram the average
value of the lcvel itself,.

Puture dsvelopment,

It is unfortunate that the block of ore most readily
accessible and upon which irmediate operations rmust rely, is the
portion wvhich carries the lowest gold valuese In the writer's
opinion the best method of extracting this ore is by gloryholing
trucking the ore on the moin adit levele At present ithis level is
in good condition as far as the No.3 (Gloryhole) shafty while the
0ld hangingwall 4rive can be followed for about another 200 feete
It is considered that the main adit should be extended from the loe3
shaft on a bearing of 101° to the footwall at coordinate 0.0, a
distance of 180 feet, and & rise pul up Irom that point to cut the
hangingwall on the 65 foot benche Over burden could be strippe
and truoked on the main adit level and dumped, while the ore would
be trucked to the bin slready in existence and loaded dlrect into
lorries for transport to Sapphiree This would eliminate the present
dirfiocult climb on the road up to the 87' and 65' benches.

Ore eant of the opencut section would present much more
difficulty in extracting, and some form of stoping and £illing would
be necessarye. The high gold values in the footwull section would hel)
to compensate for the added working cost, but it seems that close
ggaaayl ﬁntrol would be necessary to outline the payablec sections of

0UBs

Below the main adit level the ore c-uld eventually be
mined by driviny a lower level aedite From & point farther down
Simson Creek it would be possible, with 1000 to 1100 feet of driving,
to cut the orebody some 80 feet below the present main adite This
would be wuabdy preferable to shaft sinking with the attendant cost
of pumping water and hauling ore to the surfaoes

Other lines.
Dubuna otos
ilany other orebodies are known to exist near the
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contact of the main diorite mass, and one of these, the Dubuna,
was worked with a greater or less degree of success for many [earse
The ore was first carted by male to the coast and then shipped to
Aastralie, while later o rallwey wes bullt from the mine toa
amelter which was established ncar Bootless Inlete Iurther plens
to mine the Laloki ore and to transport it by uweriel tremway end
the existing railway to the smelter vere later put into effect,
but falling copper prices togethor with mine fires made these
operations unprofitsblo beforse they had been long in progresse
Ppractieally no detalls are accessible as to the condition of the
Dubuna orcbodies at the cepsation of activitiese Je Ee Carne's
"Hotes on the Occurrence of Coal, Petroleum and Copper in Papus,'
1913, ond e Re Otanley's '"Report on the Prospects of the Astrolabe
liineral Field" 1917, provide most of the available informetion on
the Dubune snd other mines of the Astrolcbe fielde Those showing
the most promise, epart from Laloki and Dubune, are the lite
Diemond, near Dubuna, where o solid pyritic lens of ore contains
I to 5 per cent of coprer «nd neurly 3 avts of gold por ton, and
the RElvina, where valuss are rather lovere Carne gives the output
of Dubuna from Septe 1910 to June 1912 as 1396 tons, most of 1t
apparently averaging over 20 per cent copper and L4 dwts golde
gtanley records that before 1917 Dubuna was shipping 100 tons of
ore each month ranging from 5 to 21 ver cent copper, and that the

obeble ore reserves et the time of his exemination were 20000

ons averaging, on mine essays, 5 per cent copner and 3 dwts Aue,
verytrclz.se to %he average value at Laloki end other mines in the
distric

Sepphire Kinge

Formerly known as the TOBO, the Sapphire King is a
lens of ore, small but fairly persistent down the dip, on the west
bank of Sapphire Creek, only a few hundred yards west of Lalokie
It has been worked down to 2 little above creek level by the
present company, produeing, according to official records, 1346
tons of oxidised ore aver 2ol por cent copper and 1lls26 dwts
Aue s &nd 206 tons of sulphides averaging Le2 per cent copper and
5,15 dwts Aue It should be mentioned, toet these records are not
always correct in detail and relieble local opinion maintains
very strongly that mmoh of the ore so recorded came from the
Moresby Kinge In view of this faet, no reliance can be placed on
the ebove production figures as & guide to valuess Carne quotes
e sulphide assay from the lower adit as returaning 2 per cent copper
3,25 Gwts Aue per tone Sufficlent timo wes not available to
reopen the adit to obtain samplese The Sapphire King is not at
present to be considerod es a source of ore, but the possibility
mst not be overlooked that it might open out in depth to a mch
larger lens of sulphlide ore.

Pederal Flag.

This showing is referred to in earlier reports as the
Astrolabes It 1s situnted on the side of & smmll gully which runs
into Sapphire Creek from the east, and close to the main Rouna
Falls road, about } mile past the Sapphire Creek - Lalokl River
Junctions It was originelly worked for elluvial ecopper, and later
a small tonnage of fairly high grade oxidised ore was nined by
means of costeans and aditse A lens of limonitic ore about 30 feet
long, maximm width 10 feet, striking east - west and dipping south,
is at present exposed on the swrfoces Its copper content is not
high and the gold value is unknowne It appears certain that work
in depth would expose lenses of sulphide ore in the Federsl Flag
area, but nothing cen be said as t; their probable comicrclal valuse

Concjusions end lgcomuondationse

Oxidised ore at Sapphire - loresby King contains low
eopper, but moderate to yvod gold valuese The sulphide ore is not
mach better in grade thaen at ILaloki. Sufficient oxidised ore is
available at Sapphire - lloresby King to maintain a %ﬂa}g
share in the total mine production with the smelter working normally,
~ for probebly at least 2 yearss




The Laloki mine contains over 250000 tons of sulphide,
more than 50000 of which is easily extracted by open cut methods,
everage value Lie5 per cent copprer, 28 dwts Auey per tone

Increnced copner production devends upon increasing
the proportion of ialoki ore in the suelter feed, os well as
maintenance of transport facilities within the company, and of
adequate coke supplies for the snelter end ol development work at
Laloki sulficiontly ahead of prodvctions As the Sapphire - loresby
King ore contains the high gold values, which carry most of the
profit, an increase in Laloki ore reduces the value of the natte
obtainede On the other hand, as the known reserves at Lalolki
are immensely greater, it would obviously be the best long range
nolioy to distribute the Sapphire - loresby King production through
a8 long a period ss possible, thus pos the problem, vhich
mst be faced eventuanlly, of treating the okl ore slone,

None of the otheor mines on the fisld appears to offer
hope of immediate working, but the number of known orebodies and
the general intensity of mineralisation indicates that further
examination of the possibilities is definitely warranted to test
whether other orebodies comparsble to Laloki may yet be locatede
The best method of achieving this end would Ve & geophysieal
surveye The solid pyritic lenticular orebodies, surrounded vy
practically unmineralised sedimentarics, should constitute an
idoal lsyout for the application of geophyslcal meens of invest-
igatione The ample proportion of pyrrhotite, which nas mnagnetio
properties, togethsor with some magnetite, makes them especlally
suiteble for magnetometrie survey, while on accrunt of the high
conduetivity of the metallic sulphides and their high specifioc
gravity, sbout dovble that of the commtry rock, they lend them-
selves just as remdily to clectricel or gravimetric methods of
determination respectivelye It is suggested that eny progreuase of
geophysical work should begin with an intensive survey at Laloki,
and also at Sapphire - lloresby King, vhere ocnough is lmowm of the
orebodies to enable the 1nstrmaentai results to be checked to a
certain extent, while ai the same time further 'nformetion would
be gained sbout the umexplored portions of the orebodless Next
the Dubune = lite Diamond - Elvine aree should be exsmined in detail,
then a gencral reconnaissaence nnde clong zones bordering the
gebbro sontact, which should first bs accurately mepped geologically
and any ereas where positive indications ere obtained investigated
at greater lengthe

ga 8t CaN: 1gte 7 o
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Small -znm of swriforous ore from Leloki, Nuw
Guinea, assayi dute Ausy t!m- uﬁa a test ﬂntut
duot sssaying 1 o3 dube Atvy e have beoon ma&m-
mineragraphioc exanination by the mmnc Laboratery

The ore mwxn sonalet of nagsive sﬁptxmu with &
guarts ganguss The eulphide minerals are chiefly maressitc and
gmm, with & - subordingte smount of ohelev yrite, sphalere
and golonay sapreasite and wmh tonded to x‘am aphortie

S awtm concentrio m suggesting depos.$ion
m eblloidsl solutionse fraotured, particularly
near the .ergine of the coarse mt, and the fractures ave filled
with quartss Chaloopyrite cecurs as occssional patches, sovorael
mililetres sorves, of relatively coarse eryotale, awi as o cosional
minute inclueioma in tm prrite and nareasites It tends to be
assoeiated with the sphaleritey whieh in places cccurs as il
isolated aresay mma on the pyrite and sercasites The galona
was observed in the polished sections ouly a8 & very oescaalonal
minute inclusion in pyeite m& e

The test product was :’bm to conesiat of & concune
tration of ehaleopyrite, sphalerite and gaienss The grain clse
of the product was vepy uneveny ranging wtwum 60 migrous
longy tu the finest duste The vulk of the ieles are 30 nige
rpons in diaweber, of sueliery and the buik o the chadoopy 8oy
blende and galeaa cccwrs in Snese sealiepy ;,mmm Gm usite _:mmu
of chaleopyrite #ith blends are tol WGoruONe _

Oudy two perbicles of goldy both fpie gad UBRBUILGE
001l x O4U2L e, a0d 04005 x 0uU0) mamy regpostively, wore sesn
in & polished sced ou of the floation nroducts The mle T
then treated ou the wogm ery and ylelied a snuts head of fm
goldy assvginted with stinet soceentration of galens. The
together with the galena, - &8 muutw and polighed v &
briguettes Six particlea of free & ueasuring Osuui mw §
sliey UaUl5 X 0020 Liey 0eOLT % Vs miey VeU25 X U020 ey
U235 x uwﬁ?m.. and Ue023 2 Ul ney Pe8; ivelyy were seon

in a polished surfaces The produwet cont ﬁuﬂim graine
of galenn more than 60 micrens in diasetor, bub the tulk of %
wae Tinegrained as befores Some of the 8 2relns eEre GOl

poaite wit: ehaleopyrites. The greater pmwz*twﬂf howevers a8

Speeivens of an mm the Laloki mine have Been mwmm
for ezaninaticn by Be B Goverament Geologist of New
Guiness These agmﬂmm yi&'&k& sdaitional inforration to thad

iled Copr the lclbowne Ureedressing Laboratory on wwm mvm
1941y so that this note is regarded ae san addendu: te Report 2.7

The specimens apyear % be richer in copper than thooe
previously examined; and contain Ww yeliow patehes of ¢hule
copyrite assogiated with the reenive pyrites An indistioet Folded
structure appears on wome of the gownd swrface and is distinouisbed
by a dariker band contaluing a:fauta‘ Qealns of sagnetite, upt
mentioned in Report 227, are sbucdant in parts of the mecines
andy when eubadied iu _yrite, are often ragped sod oo podeds
Magnetite is thue au cerlier uinopuls .wtw papluced By pyrito.
Ocoaslonally the loviplent chenge oo tagnetite %6 wyrite i
observed wheu the cagnetite greln 1 stuc.ed dod interlsced with
innuperable ol exeecdin gy mdngte thresde pyrites in obap
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places & “ow minuvte inclusions of Mﬂe are ﬁumnt in sagnos
titey and lerger plates of heomatit ia evlowry are
cooadicnally h&mm with w walh h w feolated in gfyritm

Pyrite Lo the most abundant sulphide and iey in plagua,
inteprgrown with carcasites The awunt of warcasite 18 variable
as it ap gun um amms in t.han specimens than in thooe
previous

Scattered cpystzls of aprsenopyrite are intergrown with
pyrite, and the semim ocoasional minute inclusion of chale

copyrite and pyrrhotite.

Gﬁauawmw ie the oaly <op o mine: u). proacnte I8
oeours in large Pajied plates and gled o sualler greins between
individual erystale of pyrite or gmine of agnetites To o lesaer
extend 1% is asspciated with sphasorite, it appoars Lo Lave i
been depueited latey than magnetite and yrites

{Bigned) PRANE Le STILLVEL
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