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- 4. INTRODUCTION ¢

The report is intended as a detailed account of the
geology and mineralogy of the Edie Creek Mine at Edie Creek in -
the District of ilorobe, and incorporates with the work of the
writer geological data obtained from the plans and reports of
previous workers. : - :

: At the Edie Creek Mime, New Guinea Goldfields Ltd. have
developed and mined a lode system comprising four principal lodes

occupying parallel shears. Three of these, Nos. 1, 2, and 5 are -

~contiguously exposed in the main workings of the mine, while .
Karuka lode lies about .4 Kms. (% mile) to the north east and may
be regarded as a separate mine connected by a long haulage cross-
cut with the main mine shaft up which ore from all lodes is
hauled to the surface. For the purpose of clarity lodes No. 1,
2 and 5 exposed in the main mine are described in this report and
Karuka lode reserved for separate treatment. : '

The field work and drafting were carried out in con-
junction with other Survey duties over a period of six months
from August, 1940 to January, 1941, the writer spending about 8
weeks in all at the Edie Creek Mine. g -

A. Location _ .3

' The Edie Creek Mine lies at an altitude of approximately
2,100 metres (7,000 ft.) above sea level towards the head of the
Edie|Valley, about 7 Kms. (4.3 miles) south-south-west of Wau in
the District of Morobe. '

The milling plant and mine offices are situated on a
prominent spur dividing Edie Creek from the headwaters of Slate
Creek, a tributary of the Edie system. The property is connected
by a steep mountain road about 416 Kms. (410 miles) long with Wau,
whergbargo flown from the port of Salamaua or Lae is transferred
to motor trucks.

B. (Climate

The climate is temperate to cold, with high rainfall’
and frequent wind. Mornings are usually clear and warm, after-
noons generally overcast with rain and nights are invariably
cold. The average annual rainfall, taiken over ten years is 105
inches and falls mainly between November and April with December
and March the wettest months and June the driest month in the
year.

During the wetter season falls of rain cause consider-
gble damage to roads and mine workings. High winds are frequent,
although more prevalent during the wetter season, and usually
come from a northerly direction.

C. Transport and Costs

Transport of food and equipment to Edie Creek is costly
gince it involves both aerial and motor transport. At present
freight rates, transport from Salamaua to Edie Creek costs
£23. 6. 8d. per ton - £21 per ton by air to Wau and £2, 6. 8&d.
vrer ton by road to Edie Creek. New Guinea Goldfields Ltd. have -
reduced costs over the Wau-Edie section by operating a motor
service of their own and estimate the total cost of transport
from the coast at £20 per ton.

D. Timber

Timber is readily awvailable in the Upper Edie area but.
is in general of poor quality for mining purposes and doés not
last long in normal underground workings. Good timber, such as
lemon wood, is comparatively scarce end has been largely cut out
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in the vicinity of the mines.

nuded of timber for a radius of about 1 mile from the No.4 shaft.

Mining leases have now been de-
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compiled by four separate workers - H.M. Kingsbury, Blanchard, G.

,complllng both plans and report.

j Ltd. from 1930 to 1934 carried out extensive preliminary surveys

3-

3, PREVIOUS GEOLOGICAL WORK :

Previous geological records of the Edie Creek Mlne were

Hall and J. McDonald - and have been freely used by the wrlter in

H.M. Kingsbury, as geologist to New Guinea Goldfields

at BEdie Creek and Sompiled surface and underground plans which
have remained the basis for geological work in the Edie Mine and . !

1n the Upper Edie area.

In 1931, H.M. Klngsbury sent representative specimens
of the rocks and ores exposed in the mine at that time. to J.D.
Donnay of Stanford University, California, who made a micro-
scopic examination of the specimens and compiled a report on his
wWorke This report was made available by the Company and has
formed the basis of petrological work in the area.

In 1934 Roland Blanchard, Chief Geologist at HMount Isa
Mines Ltd., Qld., Australia, inspected the Edie Creek Mine and
reported on sampling and ore values but carried out no detailed -
geological work on the property.

In April 1938, G. Hali, a geologist attached to the same
mining company, visited the mine for some weeks and compiled a
geological report and a set of geologic plans and sections based
on a more comprehensive system of block numbering thanthat prev1ous—
ly employed. The earlier work of Kingsbury was fully utilised in
this compiletion which brought geological work at the mine up to
date to April, 1938. Unfortunately the time available was not
sufficien: for detailled work and the geologicael atlas was not com-
pleted.

G e aEoLiiciZillosoumed B

In 41938 J. McDonald commenced duty as geologist to New
Guinea Goldfields and subsequently carried out further geological
mapping at the mine until his transfer to administrative work

- caused geological mapping to lapse.

The scope of the present work was, then, to complete all
geological mapping in the mine, to compile a new and somewhat more
detailed mine atlas and collect sufficient data for a detailed re-
port on the property.

L. GENERAL GEOLOGY

The essential geological features of the Edie Creek area
are a basement series of phyllites and schists of probable
Palaeozoic age and small intrusions of late Tertiary prophyry with
which lode mineralisation is associated. .

The Edie Creek Mine lies mainly in the metamorphics of
the Kaindi series but exposes a body of quartz biotite porphyry
in the more easterly workings. The lodes exposed in the mine
occupy a series of well defined shears which traverse both meta-
morphic and igneous rocks. :

A. The Xaindi Series

¢ The Kaindi series is essentially composed of dark col-
oured slates and phyllites and, in the Upper Edie area is represented
by biotite phyllite and chloratoid schist, The Series was de-
posited under geosynclinal conditions, perhaps in late Palaeozoic
time, and was subsequently folded and regionally metemorphosed.

It was intruded by gresnodiorite in Pre-Tertiary time and later by

a suite of acid hypabyssal rocks injected at intervals over e long
perlgd extending from about Mlocene time to the end of the Textlary
epoch. : :
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The older granite intrusions are riot represented in the
Edle Creek area, although the eastern boundary of the Ekuti Ranges
batholity lies only L4 Kms. (2% miles) to the south or west.

The Kaindi Series was originally composed of predomin-
antly fine sediments and usually shows little variation over wide
areas, . The degree of metamorphism is not high and is almost en-
tirely regional in character, contingent on compression and folding.
In the vicinity of the Edie Creek mine the metamorphics show no
‘alteration attributable to the neighbouring greanitic intrusion and
little more than silicification around the margin of the Late
Tertiary biotite porphyry. - ) . .

A significant and unusual variation in the metamorphics
is found in an irregular belt of light coloured chloritoid
schist which runs in a north-westerly direction across the head of
Edie Creek. The belt has not been mapped in detail, but extends
for some 3.5 Kms. (& little over 2 miles) with a very irregular
eastern boundary against phyllite and porphyry. Both metamorphic
types are exposed in the Edie Creek mine and are regarded as com=-
formable phases of the same series. -

(4) Biotite Phyllite.

Biotite phyllites are widely developed in the Upper Edie
area and are characteristic of the Kaindi Series as a whole. The
rock;is usually blue-black in colour, shows slaty cleavage, and in
some |places marked schistosity, while original bedding is ususally
obscured. On the surface, the phyllite is always softened to
some| degree but is usually easily recognised. With complete
weathering it passes to a fine clay, usually yellow or reddish in
colour from iron staining.

Schistosity shows no fixed relationship to bedding, al-

_ though the angle between the two planes is usually small, and where
the bedding and schistosity are parallel, as on No.5 Level near
No.l4 shaft, schistosity dips in the same direction but at a lower
angle.

In this section, the biotite phyllite shows biotite,
quartz and felspar with minor quantities of muscovite, chlorite,
magnetite and rutile. The rock shows pronounced directional
structures mainly the parallel orientation of elongated biotite
and chlorite crystals, and, in places, a degree of foliation, pro-
bably consequent on original stratification, in which dark biotite-
rich bands alternate with bands composed of colourless quartz and
felspar,. Large quariz crystals have invariably suffered crushing
and recrystallisation, and augen structure is commonly developed.
The phyllite has probably been derived from a shale and is a pro-
duct of regional metamorphism in which the degree of alteration
has not been high. Biotite is the only prominent new mineral and
the rock has not suffered complete recrystallisation, although
much of the quartz and felspar has recrystallised in small g rains.
The felspars could not be determined although Donnay, in his exam-
ination of specimens of the phyllite, found unaltered grains of
sodic andesine, :

At or near the porphyry contact, no significant change
beyond silification has been noted in the phyllite. Detailed
petrological work has not been carried out, but ore specimen,
takxen within 1 metre (3 feet) of the porphyry contact on Ho. 5
Level showed no new features in thin section beyond minute vein-
lets of quartz and additional silica in the rock.

: At the Edie Creek mine, phyllite is not exposed on the
surface but appears in the lower workings of the mine, on the 450
level and below. Shattered phyllite is found above this level
on the footwall of the No.lL fault but owes its isolated position
to fanlting and ig nowhere known to be thick. On the U506 level,
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and below. . Shetteret—rphyiiite—ie—Ffound above this level _on the

f00hm%Hrf&L%hﬂ—ﬁU‘ﬁ—ﬁnﬁﬁ—bnt_ﬁwgﬁ lis_lsnlazaé—aeet%to&~ay
qwn_to be thiek, On the 450 level, the

'maln drive cast of Io. u shaft lies in phyllite for some 180 metres

(600 feet) when it passes from phyllite into porphyry. Discern-
able structure here indicates a south-west to westerly strlke and

a gentle southerly dip of 10-20,

On the No.5 Level, 27 metres (90 feet) below, phyllites
are exposed over 180 metres (600 feet) of the main drive east of
No.4 shaft to the porphyry-phyllite contact, and in the long cross-
cuts running south from the drive, The actual contact of phyllite
with porphyry is well exposed at the western end of the exploration
drive south of the main drive in block P.Q.30. In these exposures
the phyllite strikes from west to a little north of west and dips,
consistently to the south at angles usually between 10 and 20 de-
grees and rarely exceeding 30 degrees. In the haulage crosscut
running north from No.l4 Shaft to the Karuka mine, three blocks of
phyllite are exposed, faulted into the chloritoid schist through
which the crosscut is mainly driven. The phyllite here strikes
consistently west or west by south, and dips south irregularly at
angles varyiang from 5 to 70. No phyllite is exposed in the
Karuka workings. ) ,

(2) Chloritid Schist

The chloritoid schist, when fresh, is a grey fine grained
rock, often with a greenish tlnge, and frequently appears massive
rather than schistose, The rock is usually well jointed and common-
ly shows no trace of original structures. Porphyroblasts of
white felspar can often be seen with the naked eye, occasionally
producing a distinct fPorphyritic effect. The rock weathers very
readily and, once exposed, softens and crumbles in a few montihs.
Consequently, the cnlor1t01d schist outcroos on the surface and
extends downwards for 6 metres (20 feet) or more as a fine red
clay in which original veinlets of quartz remain insitu. On this
account, the rock was first termed a mudstone before its meta-
morphlc orlgin was appreciated, and has been locally known as

'mudstone'’ ever since. :

"' The chloritoid schist i1s exposed in all the upper levels
of the main mine, in the haulage crosscut from No.lL4 Shaft to Karuka
and in the Karuka mine itself. Above No.4 Level in the main mine
the schist is strongly weathered to a light brown clayey rock,
softened and more or less friable and frequently showing prominent
weathered felspars. In the haulage crosscut to Karuka, the schist
is comparatively fresh and shows more structure than is found in
other exposures, The strike is a little south of west, conforming
with that of the phyllite, and dips are consistently to the south,
varying from 30 to 70 degrees and everaging about 50 degrees. 1In
Karu&g mine the chloritoid schist is typically massive and strongly
jointed, with structure rarely discernable, On the No.1 Level
Karuka however, the schist was observed striking south of west and
dipping to the south in conformity with exposures in the haulage
crosscut from the main mine.

In the past, the rock has been known technically as a
chloritoid schist from the work of Donnay who considered that the
rock was originally a normal phyllite and haed been altered to
chloritoid schist by hydrothermal metamorphism following the in-
trusion of the porphyries. Donnay had no opportun1ty to study
the field occwrrence of the chloritoid schist, and, in any case,
exposures in 1931 were very shallow and possibly mlsleadlng.

The Kuruka mine and the haulage crosscut running south
to No.h Shaft provide the best exposures of this rock and thin
secvtions were made by the writer from representative specimens
from both mine and crosscut. In the light of field occurrence
these do not conflrm the hydrothermal hypothesis so long accepted
but, in the writer's opinion indicate that alteration has been
of a reglonal or dynarﬁbthermal character

~ G T IR T Y
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In thin section the "mudstone" 1is seen to consist of fel-
spar, chloritoid and quartz with subsidiary biotite, muscovite and
magnetite, The rock shows definite schistosity with a parallel
orientation of chloritoid and biotite crystals although this is not
80 pronounced as in the phyllite, and most sections show no foliation.

: : Re4crystallisation of the whole rock is well advanced, al-
though the actual grade of metamorphism is again not high. The most

' . prominent secondary mineral is greenish chloritoid forming in acicu-

‘lar crystals, flakes and grains. Albite also appears to be second-
ary and frequently forms large porphyroblastic crystels around which
augen structures have developed. Quartz has been re-crystallised
‘but is present in smaller quantities fhan in the phyllite. The pro-
duction of biotite has been delayed and only a little can be found.

The rock is determined a&s chloritoid schist and a natural
product of regional metamorphism. Chloritoid is a typical stress
mineral and would readily form under regional metamorphism where
the original sediments provided a suitable chemical environment.
Furthermore, no minerological features indicative of hydrothermal
rather than regional metamorphism were observed in any of the micro-
sections examined. . ' by _

The field occurrence of the chloritold schist does not
supvort the theory that it is a hydrothermally altered phase of the

" normal phyllite. In the first place, phyllite is found at the

. contact of the biotite porphyry, both in the Edie Creek mine and on
the surface in other parts of the Upper Edie area, and shows no .
change beyond induration - not even the development of low-grade
aluminous silicates such as andalusite which frequently occurs in
phyllites within the contact aureole of the granite or the Lower

' Edie porphyry. This restricted contact alteration appears natural
with the intrusion of & small igneous body at no great depth beneath
the surface and hence & hypothesis involving marked hydrothermal
alteration of the phyllites in some places, even extending hundreds
of feet from the actual contact, and little or no alteration at
other points on the contact itself needs considerable explanation.

In the second place, all the known contacts between the
two metamorphic phases are sharp and show faulting, with no gradation
from phyllite into chloritoid schist.

The chloritoid schist is therefore regarded as developing
with the phyllite under the same environment of dynamothermal meta-
morphism from sediments which differed from those now converted to
phyllite and slate. These original sediments were presumably a
conformable phase of the Kaindi Series, and, judging by the meta-
morphic product, may have been acid intermediate or -intermediate
tuffs.

" B. QUARTZ-BIQTITE PORPHYRY

i

The porphyry intrusion forms a roughly heart-shaped outcrop
about 1 km, long (.6 miles) and 4 km. wide in the widest part, The
Upper Edie Creek traverses the centre of the intrusion in which it
has cut a narrow gorge. Nos. 2, 3, 5, and Karuka Lode lie close
ggl%ts western margin and No.1 Lode occurs within the intrusion it-

In the main mine the south-weéstern margin of the porphyry
dipping steeply to the south-west, is exposed mainly on No.3, 450 and
5 Levels. No.3 Level main-drive exposes some 335 metres (1100 ft.)
of porphyry at the eastern end between the portal and the porphyry
schist contact. The main drive on the 450 and 5 Levels both expos=2
about 410 metres (1350') of porphyry at the eastern end of the mine.
The northern edge of a small body of porphyry, possibly an isolated
lensc is exposed on the U450 level in the south wall of the main drive
in Blocks M and N, and extends for a little over 60 metres (200')
aleng the drive. :

The intrusion is a quartz<biotite porphyry and in hand
specimen ghrwvs large phenocrysts of quartz, replaced biotite and

some felspar: in a fine greyish white fround mass. The biotite
phenocrysts have been almost completely psuedomorphed by anauxite,
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& light brown mineral with a silvery sheen identified in thin section
by Donnay. Anauxite is a little known aluminous silicates and is,
according to Donnay, the product of slteration by late deutric solu-
tions released by the porphyry. Further evidence of deuteric
alterations is seen in sericitisation of the felspars and the pro-
duction of leucoxene from hornblende. -~ The porphyry weathers fairly
readily to a fine, usually iron-stained, clay which is difficult ©
distinguish from weathered chloritoid schist unless residual quartz
phenocrysts remain scattered through the clay. - "

In structure, the intrusion dips steeply, is discordant
and is either a stock or a steeply inclined irregular sill, Portion
of the south-western margin of the intrusion is exposed in the Edie
Creek Mine and dips to the south-west at about 75 degrees.

C. STRUCTURAL GEOLOGY

At least two periods of structural deformation are recorded

in the area - an earlier Pre-Tertiary folding epoch and a later .
period of faulting and uplift in Tertiary time. Structures con-
tingent on Pre-Tertiary diastrophism are limited to the Kaindi
series and their influence on mineralisation has been regional rather
than local. Tertiary deformation on the other hand has been res-
ponsible for a system of fracturing condusive to lode formation. Vf-

; ¢ '
" (1) Folding -

During Pre-Tertiary diastrophism, the Kaindi series was
not closely folded but developed broad antidclines and synclines .
with minor cumpling and drag folding on the limbs of folds. These
broad structures have been largely obscured in the Upper Edie area,
partly by tilting induced by the major granitic intrusions but main-
ly by continued faulting, shearing and intrusion during Tertiary
time. Consequently, it is impossible to reconstruct the pattern

of Pre-Tertiary folding with any degree of accuracy.

.,‘
In the Edie Crégk mine, the phyllite and chlorotoid schist,

wherever structure is descernable, strike east and west or a little ..,

south of west and dip consistently to the south at moderate angles, -/
suggesting the southern limb of & broad westerly trending anticline.
Minor folds are shown in the south erosscut from No.l4 Shaft on the

No.5 Level (See Plan No.5 Level, Block 56) but are only local features.

The chlorotoid schist overlies the phyllite in the main mine and was
presumebly & conformable phase of the folded series, overlying
phyllite before major misplacements occurred in Tertiary time,

The relation between the older and the younger structures
is obscure, although the trend of Tertiary fracturing conforms fairly
closely to that of the older Pre-Tertiary folds and was presumably
influenced by them.

(2) PFaulting

During Pre-Tertiary diastrophism, faulting in the Kaindi
series was apparently limited to small overthrusts develoved in the
folds and played a minor part in deformation. Tertiary diastrophism,
on the other hand, produced little or no folding in the Upper Edie
~area but was responsible for a fault system to which all the signifi-
cant fractures belong. The intrusion of small bodies of magna
caused tilting and deformation close to their contracts and were
dombtless responsible for some shearing and fracturing as well, al-
though there is clear evidence perticularly in the idie Creek mine,
that the major fractures in which ore-bodies have subsequently

formed belong to a system of shears induced by regional stresses
subsequent to the latest Tertiary intrusion, which in the Upper Edie
area appears to have taken place about the end of Tertiary time,

The major fractures lie in a belt or zone trending roughly
north-westerly for some I kms. (2% miles) from the head of Bartlett's
Creek in the south-east across the head of Idie Creek to at least the
Watut-Buloln Divide, The zone includes upwsasrds oi a dozen signifi-
cant faults cach extending 1000 feet (330 metres) or more which are
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bunched toward the north-western end of the zone to form a pattern
of overlapping filssures. One major fracture, the Edie Fault, has
been traced by H.il. Kingsbury for nearly 3% kms.(2% miles) with a

- possible extension of another 1 km.(1/3 mile) at its soutn-eastern
- end. It has been treced from near the head of Bartlett's Creek

north-west to Zdie Creek and downstream in a north north-westerly
direction to the Slate Creek Jjunction. The Edie Fault trends a .

.1ittle north of north-west, so cutting across the general strike

of ‘the smaller fractures, and is probably an older more powerful

- fault.

Along the principle fractures faulting took place at
intervals over a considerable period, both before and after lode-
formation, and as a result of these recurring movements, the sequence
of faulting in the Upper Edie area is difficult to determine. Most
of the fissures show clear evidence of displacement on more than
one occasion. Many show normal displacement on the hanging-wall
side, but evidence of horizontal movement as well, so that the
major movements appear to have been shears with horizontal and
vertical components. The nature of movements subsequent to the
major ones is not knowm but there is evidence of only small dis-
placements and most of them appear normal in character.

A feature of the faults where they traverse porphyry or
chlorotoid schist is the frequent occurrence of sheared phyllite
along the fault zone indicative in most cases of consicderable down-
ward displacement. This is most noticeable in the case of the
Edie PFault where it converges on Edie Creek near the portion of No.
3 Level in Block 57. The Fault can be traced from phyllite into
porphyry, with little horizontal displacement of the porphyry con-
tact, and continues through the intrusion as a band of sheared
phyllite, bearing numerous small fault planes, up to 6 metres (20
feet) in width.

_ Similar bands of sheared phyllite are found along sections
of No.1 Lode within the body of the porphyry on the 450 and 5 Levels,
Blocks 56 and 57. Phyllite is found along No.l4 Fault where it
traverses chlorotoid schists in Blocks 45 and 56 and fragments of
‘phyllite are found in the Karuka Lode fissure in Block 25,

" The general sequence of intrusion, faulting and lode for-
mation in the vicinity of the Edie Creek Mine appears as follows :-

After the intrusion and solidification of the quartz biotite
porphyry the powerful Upper Edie Fault was established and followed
by the system of smaller fractures in which lodes are now found. A
series of movements took place along these fractures and in places
disjointed them before mineralisation commenced. Movement contin-

~uved sporadically after the formation of the lodes but mineralisation

apparently marked the end of major fault displacement. Subsequent
Faulting produced only small displacements along the main lode
channels and a few additional cross fractures.

5. ORE GEOLOGY

A. Mapping :

- "An atlas of geological plans and sections has been com-
piled to accompany the report and embraces all known workings up to
March, 1941. The improved system of Block Numbering and Lettering
as laid down by Graham Hall in 1938 has been sdopted as standard
reference. In this system (See Title Sheet of Atlas) an area en-
bracing all the known lode outcrops is divided into Blocks measuring
1000 feet by 800 feet (300 x 240 metres) by co-ordinance based on
magnatic meridium and measured from an adopted origin. The Blocks,
numbered 1 to 130, are divided into 100 ft. (30 metres) square which
arc¢ lettered horizontally and numbered vertically. All horizontal -
and vertical lines are treated as co-ordinates north, south, east
or west of the adopted origin. A

, Underground workings in'thé.main Edie mine impinge on five
blocks, Nos. 45, 46, 47, 56 and 57, but to reduce the number of plans
required Blocks 56 and 57 were originally moved 400 feet to the north
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to embrace portions of the workings impinging on Blocks 46 and 47,

reducing the number of blocks involved to 3, 45, 56 and 57.  The
plans and cross-sections have been compiled on a scale of 30% to

1Y to conform with standard practice at the Edie Creek mine; a
plan for each of the three blocks on each main level of the mine,
with ‘cross-sections at approximately 100' levels. Separate long=-
itudinal sections for each block have been dispensed with in favour
of two longitudinal sections of the whole mine, on the scale of
4100' to 1", showing the distribution of gold and silver values in
the various lodes. Types of hachuring have been used to denote
the various rock types in the mine and are the same for all plans
and sections, A gsystem of stippling has also been introduced in
plans and sections of the lodes to showthe tenor of the ore. Four
grades are shown, less than .25 ounces gold per ton  (sub-commercial)
25 = 5 0zsS. per ton, .5 - 1.0 ozs. per ton and over 1 ounce.

For the purpose of administration records a separate atlas

will be made by reducing all plans and cross-sections to the standard

metric scale of 1/500 used for underground work. The system of

block numbering and lettering will be retained and reduced accordingly(‘

B, Nature of the Lodes

(1) No. 1 Lode : ©No.1 Lode lies entirely within. the
biotite porphyry and outcrops on the surface on Block 57, striking
approximately north-west south-east and dipping steeply to the
south, The lode averages about 41.25 metres (4 ft.) in width and
is predominately of the quartz-manganese oxide type grading in
places into quartz-calcite ore carrying sulphide minerals,

On the surface, No.1 Lode is exposed by c osteans and fill-

rises for approximately 214 metres (700 ft,) from Block Ae 34 where

the lode terminates against No.1 Fault, to Block V 29 where No.lL
Fault probably cut off the lode channel, The ore is weathered and
composed of soft blacik pulverulant manganese oxides with quartz in
crystals and small stringers. The records of values on the surface

. are very incomplete but grade appears to have been high, particularly

in the vicinity of No.1 Shaft. The lode dips to the south towards
the ends of the outcrop but dips steeply to the north in the central
portion in a buckle possibly due to pre-lode faulting. In this
section the lode becomes vertical in depth and assumes a southerly

dip some 13 to 16 metres (40 to 50 ft.) ebove No.3 Level (See sections
3 and 4 Block 57). ‘

On the eastern end of the No.3 Level in Block 57 No.41 Lode
is exposed in the main drive for a distance of 275 metres (900 ft.)
in from the portal, dipping south at an average angle of 65 degrees.
The ore is composed of partly banded manganese oxide with quartz
stringers and quartz lined vughs and an irregular iron oxide content.
The ore contains more blocky soliceous material west of No.1 Shaft
and passes gradually into iron-stained quartz with little mangenese
content and finally into quartz-calcite ore about 26 metres (80 ft.)
from the western termination of the lode against No.l Hault. Values
in the quartz-manganese ore are high, particularly toward the western
end, and some 85 metres (280 feet) of the drive passed through ore
averaging over 1 ounce gold per ton. Values in the last 25 metres
(80 ft.) of calcite ore are considerably lower and average between
five and ten dwts. per ton. '

At its eastern extremity the lode terminates against No.1
Fault in ZA 34 and the continuation has been found and explored on
both sides of Edie Creek, On the western side of the Creek an adit,

now collapsed, revealed 21 metres (70 ft.) of low-grade ore, ebout

12" wide, cut off on the western end by No.1 Fault., Across the Creek
to the west the continuation of No.1 Lode was followed in & Drive for
63 metres (210 ft,) when old stream-gravels were encountered. The
ore consisted of quartz and manganese oxide but was only 2 ft. wide

 and carried poor values averaging less than 5 dwts. gold per ton.

Below No.3 Level, No.1 Lode dips fairly evenly to the 450

fLevéL, pinching out below the 3 Level in Block U29 and disturbed by
_ faulting in T29.0n the 450 Level the lode is exposed for LOO metres
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(1300 ft.) from'P29 in Block 56 where the lode terminates on No.l4
Fault to Z34L in Block 57 where No.1 Fault is encountered. The
average dip of the lode is 50 to 55 degrees to the south, becoming
steeper at the western end and somewhat flatter, 4O to L5 degrees,
in the central section just west of No.41 Shaft.

. The Lode is calecitic for 122 metres (LOO feet) at the
western end and grades into iron stained quartzose ore in T.29
Block 56. Manganese content increases to the east, with quartz
and iron content decreasing, and the lode is composed of partly
banded manganese oxides with quartz stringers east of V.30,

The calcitic ore carries low values and is largely of
sub~-commercial grade, but good values are found in the siliceous
ore in T.29, particularly associated with sugary quartz, but east
of V.30 as far as the cross-cut to No.1 Shaft the lode narrows and
values decline. East of No.1 Shaft, in soft, partly banded man=-
ganese oxide, values are consistently above .5 o0zs. gold per ton. -
The main drive has been driven some 15 metres (50 feet) beyond the
end of No.1 Lode along the hanging-wall of No.1 Fault but the con-
tinuation of the lode has not been exposed.

On the No.5 Level, No.1 Lode is exposed in three distinct
sections for over 330 metres (1000 ft.). The lode lies entirely
. in porphyry but has two narrow bands of phyllite along the foot-wall
toward the western end. At the western end, 122 metres (LOO feet)
of massive calcite ore dipping 60-65 degrees to the south are exposed
in the main drive between 0.29 Block 56 and S.30 Block 57. The lode

" channel then becomes very weak and to the east is unmineralised for

about 21 metres (70 ft.). Soft manganese ore appears in T.31 and

the lode continues to the west with a dip 50-55 degrees for over 122
metres (400 ft.) until intersected by No.1 Feult in W.33. 33 metres
(100 £t.) east of No.1 Fault, the quartz menganese lode material
grades into calcitic ore which persists to the fault. The main drive
continues beyond the No.1 Fault zone and exposes a little over 66
metres (200 ft.) of quartz menganese ore, dipping steeply south, in
the displaced leg of No.1 Lode first encountered in X.,33. This
section of the Lode was not followed to its eastern limit on account
of sub-commercial width and grade. :

The best values on the Level lie in the 100 metre (330 ft.)
of manganese ore between T.31 and W, 32 where the ore is practially
all of commercial grade and averages over .5 0zs. per ton for 50-60
metres (over 160 ft.). The small block of calcite ore near the No.41
Fault carries very much lower velues and is largely of sub-commercial
grade, while the quartz-manganese ore in the continuation east of the
fault is quite uncommercial. In the calcite section at the western
end of the Lode commercial values are limited to a shoot some 66
metres (200 ft.) long in PQ 30 and outside this the ore carries a
lower sulphide oontent and averages under 5 dwts. per ton. No.1
Lode has not been exposed below No.5 Level by either drill holes or
winzes. ‘

The manganese section of the Lode has been completely
oxidised, even on the No.5 Level, (see longitudinal section) while
the calcitic section of the Lode is mainly in a state of partial
- oxidation and the only true sulphide ore in the mine is found in
;gis section, particularly on and above No.5 Level in PQR. 30, Block

(2) No.1a Lode : 1a Lpde has only been expased on and just below
the No.3 Level in RS.29 Blocks 56 & 57 and consists of calcitic ore
filling a displaced segment of No.q1 Lode fissure,

The lode outcrops for 4O metres (140 ft.) on the No.3Level,
terminating east end west against No.l4 Fault, but does not extend far
above or below.,  The lode carries ore averaging between 5 dwts. and
lgodgts.lgold per ton and has been partly worked in stopes above the

evel, ' : : '

(3) No.2 Lode :  No.2 Lode has been the principle producer in the
Edie Creek Mine and has been almost entirely worked out above No. .4
Level. The,}ode consists of quartz manganese ore, varying in width

A R I TS P T AN P S e e



-stringer over the first 70 metres (230 ft.).
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but averaging 1.5 metres (5 ft.) throughout. The lode strikes east
and west, dips steeply to the south and lies almost entirely within
the chlorotoid schist. Commercial ore is limited in the west by -
No.l4 Fault and in the east the lode channel dies out after encounter-
ing the biotite porphyry, West of WNo.l4 shaft No.2 Lode is limited
in uepth by Ho.4 Fauls but east of the shaft the lode has not been
éxplored below the L,50 Level and may die out before lo.4 Fault is en-

“countered below No.5 Level.

On the surface, No.2 Lode can be traced in costeans and

' rises for approximately L60 metres (1500 ft.) from B.25 in Block U5,

where the lode is intersected by No.lL Fault, eastward to 0,30 in
Block 56 where the lode fissure dies out. The western extension
of the lode beyond No. 4 Fault has been picked up on the surface and
on the No.2 Level west but has not been developed. The lode out-.
crops strongly in Block 45 and in the western portion of Block 56 -
but in M.27 the outcrop becomes disjointed and the d ip flattened
due to Hill-Creep. The outcrop has been traced from M.28 to the
south-east as far as 0.29 where the lode loses width and strength

and either dies out or terminates against a leg of No.l4 Fault,

The ore throughout consists of weathered black manganese
oxide with a varying quartz content in stringers, lenses or irregular
blocks. No records were found of gold values in the surface outcrop
but they were not as high as those at No.1 Lode outcrop and probably
averaged between 5 and 10 dwts. per ton, s

P On the No.1 intermediate Level east, an adit driven west
end lying about 18 metres (60 ft.) below the surface, No.2 Lode is
encountered 66 metres (200 ft.) in from the portal in N.29 in badly
faulted country adjacent to No.L Fault. Limbs of the main fault
have intersected the lode in several places with little actual dis-
placement to form disjointed segments, one of which is exposed in a
cross-cut a few feet north-east of the main lode where it terminates
against a fault.

West of this point, No.2 Lode outcrops continuously for
nearly 122 metres (400 ft.) to the end of the main drive in K. 28,
but only averages about 2 feet in width and twice pinches to a mere
At the western end,
the lode averages over L feet in width and has been stoped above the
level, The lode fissure dips steeply to the north where first en-
countered probably due to pre-lode faulting, becomes vertical after
about 24 metres (80 ft.) and thereafter dips to the south at 30-35
degrees. ' ' , g

L-‘ * .

The ore ih completely oxidised and mainly composed of man-
genese oxide, sometimes partly banded with a varying amount of quantz
as crystals lining cavities in the ore, as stringers and in places
as large irregular blocks and lenses. A little half ounce ore is
found at the eastern end of the lode but most of the ore has been
extensively leached, particularly toward the western end of the level
and averages less than 5 dwts. gold per ton even where the lode is
strong. ) '

The No.1 intermediate level west lies about 6 metres (20
ft.) above the level of the intermediate east and was driven weat on
the lode for 76 metres (250 ft.) from the outcrop in H.28 Block 45,
Th? lode is strong over the entire length of the drive, averaging a
little over 1,5 metres (5 ft.) in width, and dips to the s outh at a
high angle near the portal, becoming flatter to the east. The ore

is thoroughly oxidised, and compareble with that exposed in the inter-

mediate east, but carries slightly higher values averaging between 5
and 10 dwts ’Qﬁr ton,

The two intermediate levels have not been con-

Ty .
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nected and The lode is unexposed over the intervening 27 metres (90 ft. )

o The No.41 Level, about 33 metres (100 ft.) below the No.1
intermediate Level, extends for approximately 427 metres (1400 ft.)

from E.27 in Block L5 east to Q.30 Block 56 and is connected with No.l4

Shaft by a cross-cut to the south in J.29., At the western end, No.2

Lode 1z firet cxpesed in E.27 where a 21 metre (70 ft.) cross-cut fiom
the west portal enters the main drive and thence to the east is exposed
continuously in the main drive for 335 metres (1100 ft.) to P.29 where
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the lode fissure is intersected by No.lL Fault just west of ihe
porvhyry contact. An eastern extension of the Lode on the same
side of the Fault is exposed in the main drive for 26 metres (85
ft.) but dies out in the blotite porphyry near . the eastern portal.

. of- the: level.

-The lode strikes east and west and dips conslstently to
the south. West of No.l4 Shaft dips average asbout 65 degrees but
to the east the lode flattens to 4O to 45 degrees and steepens to
55 degrees at its eastern extremity.. At the western end of the
Level No.2 Lode continues for some 122 metres (L4OO ft.) beyong the
end of the main drive and is exposed in a short drive in B.25, 12
metres (LO ft.) lower than No.1 Level, where the lode terminates
against No.4 Fault., This drive crosses the fault and follows the .
continuation of No.2 Lode fbr 24 metres (80 ft ) where development
was abandoned. '

No.1 Level is no longer accessible but previous geolovlcal
plans of the level show that the lode persists strongly to within 33
metres (100 ft,) of its eastern limit at No.4 Fault and averages &
little over 1.5 metres (5 ft.) in width. Ore exposed in the main
drive is thoroughly oxidised and is all of cemmercial grade. The
best values occur in the central portion of the lode in two shoots
averaging over %+ ozs.gold per ton - one to the east and one to the

- west of No.4 Shaft, Toward the western limit of the lode, beyond

the main drive the lode probably carries only low values, except in
BC.26, and the displaced section of the lode beyond No.4 Fault is .
recorded as narrow and sub-commerclal.

The ore above No.1 Level has been stoped out almost to the
intermediate levels sbove except at the eastern end of the level
-where Fhe lode is too narrow and the grade too low.

- On No.2 Level, about 24 metres (80 ft.) below No.1 Level,

No.2 Lode is exposed contlnuously in the main drive for over 480

metres (1600 ft.) from B.26 Block 45 eastwards to 0.29 in Block 56.
At the eastern end of the Level the last 122 metres (LOO ft,) of
the lode are exposed in the main drive and in a second drive lying
2.5 metres (8 ft.) to the south and 3.5 metres (12 ft.) lower which
is connected with the surface by a long cross—cut known as the
water-race adit.

At the eastern end in Q.29 the lode dies out at the porphyry

contact and in the west is cut off by No.4 Fault in B.26. West of

this point the displaced leg of No.2 Lode has been exposed in one place
in the cross-cut connecting the main drive to the surface. This sec-

tion of the lode probably extends eastward for about 33 metres (100
ft.) to No.4 Fault but apparently dies out in the west. The average
width of the lode is about 1.5 metres (5 ft.) although it pinches
almost to a stringer in several places and breaks into three widely
separated tongues of ore in CD.27, Block L45. The lode disps south
at 65-70 degrees toward both eastern and western limits but dips less
steeply just east of No.l4 Shaft,

.The ore is completely oxidised throughout and consists of
mangenese dioxides, generally pulverulant, but in places compact,
with a varying percentage of quartz in Blocks and small stringers.
The lode shows a crude banding of manganessand quartz in places,
notably in ¥,28 west of No.4 Shaft. The continuation of No.2 Lode
on the footwall side of No.4 Fault at the western end of -the Level
carries a slightly higher percentage of quartz, mainly of the granu-
lar variety, with 1ron and manganese stainlng and strong manganese

oxides in places.

The ore is mostly of commercial grade, except where the ,
lode pinches or divides, and has been stoped through to No.1 Level
except for a pillar adjacent to No.4 shaft. West of the shaft, the
best values lie between %4 and 1 oz. gold peyton and occur in three
narrow shoots. East of the shaft the workings are inaccessible but
the assay records show values of over # oz. gold per ton occurring
at ouust inlorvals over 90 metres (300 ft.) of the lode.
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' On No.37Level, about 18 metres (60 ft.) below No.2 Level,

No.2 Lode is exposed continuously for glittle-over 480 metres (1600
. ft.) from C.26 Block 45 eastward to R.29 Block 56. The lode ‘is
limited in the west by No.4 Fault and in the east dies out in the
quartz biotite porphyry. The main drive was continued for a short

distance across No.4 Fault at the western end of the Level but no
extension of the Lode was found. The lode strikes east and west
in Block 56 and a little north of west in Block 45 with a steep
southerly d ip of 70-75 degrees throughout. ) .

The average width of the lode is from 3-L ft., but east of

~ No.lL4 Shaft it pinches to a 12" vein in K.30, and in QR.30 for a

total distance of 91 metres (300 ft.). Excluding these narrow sec-—

tions where values are below 5 dwts. gold per ton, the ore averages

5-10 dwts. gold per ton but is lower in grade than ore on the No.1
and 2 Levels. Values of & to 1 oz. per ton are found in one large -
and one small shoot west of No..4 Shaft but all stopable ore east of
the shaft assays under % oz. gold per ton. _

Ore on the No.3 Level is completely oxidised at the eastern

and western ends but is partially oxidised over the central portion
between F.28 Block 45 and 0.28 Block 56. The ore is similar to that
exposed on No.2 Level and consists of manganese dioxides with the

- varying quartz content. Quartz occurs both in blocks and in small

stringers and attains a maximum of 50% of the ore in P.30 Block 56.
Rough banding is developed in places but is not conspicuous. Hema-
tite and limonite occur irregularly throughout the lode but are more
noticeable in the completely oxidised sections. Ore on the No«3
Level is somewhat more compact than on the lo.2 Level above and shows
an increase in the proportion of quartz, while a little unoxidised
rhodocrosite was observed just west of No.l Shaft.

: Commercial ore above the No.3 Level has beeh stoped out
except for a shaft pillar but the level has been kept open for
drainage, filling and ventilatiomn. ,

On the No.l Level, about 21 metres (70 ft.) below No.3
Level, No.2 Lode is exposed for -415 metres (380 ft.) from F.28 Block

45 to No.l4 Shaft in I.30 Block 56, The lode continues to the east

but Ho.l4 Level has not been driven east of No.l4 Shaft,. At the
western end of the Level the lode is cut off by No.4 Fault, beyond:
which the drive has not been continued.

‘ The lode strikes a little west of north-west and dips south
et 60 degrees near No.l4 Shaft and at 80 degrees to the western end
of the Level. The average width is 1.5 metres (5 ft.) to within 33

- metres (100 ft.) of No.4 Fault, where the lode narrows to the west

until 12" wide at the Fault itself.

The lode is partially oxidised throughout, -is much more
compact . than on higher levels and shows an increase in quartz and a
decrease in manganese oxide. The ore is usually compacted and con-
sists of large and small blocks of quartz and silicified wall-rock
with some quartz-stringers and partial iron and manganese staining
throughout. A little unoxidised manganite and rhodocrosite als
occur, Faces of massive or partly vuggy quartz are found in places
@lthough the ore is usually of a compact rubbly nature, The values
ére good for about 45 metres (150 ft.) west of No.4 Shaft in a shoot
including 21 metres (70 ft.) of ore averaging between 4 and 1 oz.
gold per ton, but beyond this point values decline and the ore is
sub~commercial, The lode. has been stoped out ebove the level ex-
cept toward the western extremity where the width decreases.

‘ Below No.4 Level, No.2 Lode is cut off by No.4 Fault which
rakes flatly to the east. Two winzes at the western end of the

Level proved about 50 ft. of low grade ore before the fault was en-

Countered, but no stoping has been carried out below the Level.

. The 450 Level lies Ll metres (134 ft.) below No.3 Level
320utj19,5 metres (6l ft.) below No.L Level and has not been driven
im35 of No.!l Shaft in Block .45. No.2 Lode is exposed for approx-

8tely 120 metres (4OO ft.) between J,30 and 0.30 in Block 56 and
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_1ies ent1feiy‘iﬁ phyllite, The western limit.of the lode is not

exposed, although Nu.L fault is expected to cut it off within 15
metres (50 ft.) of the western end of the main drive. Toward
the eastern end the lode is displaced by a fault in W.30 but is
exposed again in the cross-cut to Ho.1 Lode and at the eastern

- eénd of the main drive. = The eastern 1limit of the lode is not ex-
-posed in the drive but in a short intermediate drive lying 16

metres (53 ft.) above the main drive where the lode pinches to a
stringer about 12 metres (4O ft.) west of Rise 126 and practically
dies out at the porphyry contact. The lode lies in phyllite
except for a lense or tongue of porphyry which forms the hanging
wall of the lode for 33 metres (100 .ft.) in MN, 30.

The lode strikes a little north of west and dlpS south at
75-80 degrees throughout. For nearly 90 metres (300 ft.) east
from the cross-cut to No.lt Shaft the lode averages about 4 ft. in
width but farther east it pinches and makes irregularly. The ore

'is partially oxidised and resembles that exposed on No.lt Level,

It is composed mainly of quartz (50 to 80%) within irregular iron
and manganese content and with traces of brown rhodocrosite.
Values in the lode are patchy but everage between 5 and 10 dwts,

- gold per ton. The western 90 metres (300 ft.) of the lode has
been partly stoped above the level but east of M.30 the lode proved'
too narrow and irregular for economic stoping.

ol

No.2 Lode has not been exposed below the 450 Level, but
appears to be weakening with depth and may or may not per51st to
the No.5 Level approximately 27 metres (90 ft.) below. The pro-
Jected position of the lode on the No.5 Level is shown on Block
56, south of the main drive in an unexplored zone. Assuming a
constant dip, the lode should lie in Blocks MYOP.30 limited in:
M.30 by a limb of No.lt Feult and to the east of P.30 by thebhyllite-
porphyry contact but only a narrow low grade vein could be anticl-
pated, .

(4) No.2a Lode : No.2A is a small quartz mangenese lode lying
between No.2 Lode and No.lL Fault below No.1 Level toward the eastern
end of Block 56. The lode occupies a fissure branching (%) from
the main No.2 Lode fissure and is limited in the east by No.2 Lode

~and ‘cut off at the western end by No.4 Fault. The only exposure

of the lode is on the No.3 Level where it can be traced for about
52 metres (170 ft.) in OP.29 Block 56. @ The No.2a Drive continues
along No.4 Fault for some distance beyond its intersection. witn

the lode but exposes no further lode material, 2

The lode strikes 17 degrees north of west and dips south
55 degrees with an average width of less than 2 feet. Over 36
metres (120 ft.) at the western end the ore averages over & % 02ze
gold per ton but the width has discouraged further development or
stoping. = The ore is similar to that in No.2 Lode and consists
of partly banded manganese oxide with crystalline and granular:
quartz in numerous vugs and veinlets. Blocky quartz occurs less
frequently than in No.2 Lode. The ore is not completely ox1aised
although oxidation is well advanced. . %

No.2a Lode is not exposed on the No.2 Level 21 metres?
(68 ft.) above, but its pro;ected position is shown in PQ.29,
Block 56 with a maximum length of less than 33 metres (100 ft,)
owing to the closer approach of No.4 Fault to No.2 Lode. Above
No.2 Level, No.4 Fault approaches the foot-wall of No.2 Lode and
would cut off No.2a lode completely before the No.1 Level was
reached, e

No.2a Lode probably persists for some distance bzlow Vo.
3 Level and is possibly represented on the 450 Level 37 metres (124
ft.) below, by a manganese vein exposed in the cross-cut from No.2
to No.1 Lode in 0,30 Block 56. The vein strikes northwest—-south-
east and dips southwest at uo degrees with a w1dth of over = llttle
over 1 ft.
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plans compiled by Graham Hall and J. McDonald.

"No.l Fault, but whereas 1a Lode is clearly a faulted segment of No. 4

and ore above the level has been partly extracted.

long is exposed in a branch-drive near the eastern portal in PQ.29.

'its eastern end. No trace of a surface outcrop has been found and

(1) Pre-Ore Faulting : Major faulting in the Edie Creek Mine took |

(5) No.5 Lode : No.5 is also a small quartz manganese lode lying
mainly in phyllite and chlorotoid schist .on the footwall side of -
No.l4 Fault. All exposures of the lode are now inaccessible and
the following geological data are tasken from Mine records and from

The lode is exposed on Nos. 1, 2, and 3 Levels but apparent-
ly dies out on No.4 Level before reachlng the surface and is cut
off below No.3 Level by a branch of No.l4 Fault. No. 5 Lode and the.
1a Lode are the only ore-bodies exposed on the foot-wall side of

Lode, no.5 Lode'occupies a separate fissure distinct from the No.1
and 2 Lode fissures between which it lies. The lode strikes a
little north of west and dips steeply to the north except on the No.
1 Level and above where the Lode is turned over and dips to the
south, All exposures of the lode lie within the zone of complete
oxidation. :

On the No.3 Level a drive in phylllte in R.29 exposed 36
metres (120 ft.) of ore cut off by a brench at No.lL4 Fault at the
western end and drying out near the porphyry contact in the east.
The strike is & little south of west and the dip predominately to
the north. The lode is 3.3 metres (10 f£t. wide) at the western
end but narrows gradually to a little over a foot wide at the
eastern end of the drive, The western half of the ore-body carries !
high values over % oz. gold per ton, which decline to between 5 and :
10 dwts. gold per ton over the narrower eastern sectlon.

"y e e L e i e e L "

' The ore consists of quartz and manganese oxide and is simi-
1ar to that found in No.2 and 2a Lodes.: No.5 Lode has not been |
intersected below 1i0.3 Level but is expected to be cut off by = 0k
branch of No.4 Fault within 7 to 10 metres (20-30 ft.) below the |
Level. (See Section 8). Above the Level the ore has been stoped
almost to No.2 Level 19 metres (62 ft,) above. .

¥

.- On the No.2 Level, the lode develops greater length and is
exposed for about 82 metres (270 ft.) in PQR.29., ° It is enclosed

in chlorotoid schist and dies out in the western end in P.29 before
encountering the branch of Wo.!} Fault responsible for its termination
on No.3 Level, At the eastern end the lode is cut off by the main

‘branch of No.4 Fault which here lies along the porphyry schist con-

tact. The lode strikes west north-west and dips steeply to the
north with an average width of about 1.5 meires (5 ft. § No re=-
cord has been found in values in the western part of the ore-body
but in the eastern half values are high and average over + o0z. gold !
per ton. The drive was continued east of No.l4 Fault on this Level
and exposed a further 40 metres (4130 ft.) of ore which may be a con-
tinuation of No.5 Lode in porphyry beyond the Fault. This section
of the lode strikes a little north of west, dips steeply north and
is lenticular in plan with 24 metres (80 ft. ) of ore averaging 3
feet in width. Values average between 5 and 10 dwts. gold per ton

E P

On the No.1 Level, a narrow ore-body 27 metres (90 ft.)

SN

The lode occurs on the foot-wall side of No.4 Fault and is probably
the upward continuation of No.5 Lode, although the ore has not been
followed through in rises from the No.2 Level below. The strike

is parasllel to that of No.5 Lode but the dip is to the south. The B
lode appears to die out to the west but is cut off by No.l4 Fault at ;

T TR

o

the lode apparently dies out in the porphyry above No.1 Level., The
ors averages less than two feet wide with an average grade of less
then 5 dwts. gold per ton and has not been developed above the level.

C. FAULTING 3

place prior to lode formation and was responsible for the fissures
now occupied by lode material and for seversl unmineralised faults
and chears. . :

- ﬂ".a'-' *



4 BB
2069
=0
i
A,
J

Sk )

o
Foler
PRAY)
oY
i
y F
o
5 :
o
13

=16 -

() Lode Fissures : The fissures occupied by Nos. 1, 2,2a and §
lodes usually show well defined foot and hanging walls, with little
or no bregtioiation, and frequently no development of fault gouge.
The fissures were presumably fairly open in contrast to the tight
shear zones which characterise Nos., 1 and L4 Faults. Small post
lode adjustments have taken place along the lode fissures, which

show vertical slickensides and development of fault gouge in places,

but there is no evidence of extensive movement.

Toward the eastern end of Block 56, where No.2 Lode fiesure'

‘dies out and no.q1 Lode fissure commences, lodes No.1, 18, 2, 2a and

5 form a complicated pattern which strongly suggests faulting of the
lode fissures before the lodes were introduced. No.1 and 2 Lode
fissures appear to be separate fissures rather than disjointed seg-
ments of the same fracture, No.1a lode occupies a faulted portion
of No.1 Lode fissure but no.2a Lode appears to occupy a separate
fracture which is possibly a branch of that occupied by No.2 Lode.

Noe5 Lode lies on the foot-wall side of No.4 Fault and may
occupy an entirely separate fissure or a considerably displaced seg-
ment of one of the other fractures. Ore found in the so-called
continuation of No.5 Lode across No.4 Fault on No.2 Level may occupy
& separate fissure and not a faulted portion of No.5 Fault, since

“the fractures on both sides do not terminate on the Fault itself but

die out before reaching it. Sections 8 and 9, Block 56, show that
considerable displacement of the lode fissures has taken place, and
pre-lode rather than post-lode faulting seems responsible.

Both No.1 and No.2 Lode fissures appear as shallow fractures
dying out horizontally and showing unmistakable signs of weakening in
depth. No.1 Lode fissure is strong over the entire length of its
exposure on No.3 Level, but shows a break of about 24 metres (80 ft.)
on the No.5 Level where the fracture is unmineralised and practically
dies out. No.2 Lode fissure shows signs of weakening on the 450
Level and mineralisation may not persist to the No.5 Level below. In

this case, the passage from weak chlorotoid schist downward into

stronger phyllite appears largely “eSp0n81ble for the weakening of

the fissure,

(b) Unminereslised Shears : Faults_No.1 and L4, are largly unmineral-

ised shear zones whicn intersect and displace the lodes. There has

-been repeated movement along these faults but there is evidence to

suggest their establishment in pre-lode time. Nos. 2 and 3 Faults
are minor fractures which intersect No.1 Lode in Block 57. These
were exposed in the stopes and sub-level above No.3 Level in XY.31

-and were considered by Hall as probably pre-lode fractures.

" No.q1 Fault intersects No.1 Lode toward its eastern end in

'Block 57. The Fault strikes 20-25 degrees south of east and dips

steeply to the south, It is exposed at the eastern end of the No.
3 and U450 Levels and on the 5 Level below, aad usually shows a shear
zone up to 6,6 metres (20 feet) in width bowded by & foot and hang-
ing wall fault., Sections 1, 2, 3 and 4 show the behaviour of the
shear, which dips fairly steeply below the 3 level to the 450 level

where it buckles and dips almost vertically to the No.5 Level below.

The longitudinal section shows the westerly rake of No.1 Fault -
steep to the 450 level but at a low angle from the u50 level to the
5 level and below.

The nature of the movement is difficult to determine beyond
shearing with vertical and horizontal components. The lode has
apparently been rotated from 35 degrees east of south to 70 degrees
east of south on the Ho.3 Level but rotation dies out in depth and is
not noticeable in the displaced segment of ine lode on No.5 Level,

- The evidsnce for suggesting the Fault as pre-lode is not
conclusive. In the first place, the shear zone on No.5 Level

-carries calcite mineralisation as if the solutions which gave rise

to the calcitic eastern end of No.1 Lode had penetrated the shear

zone for some distance. On the 450 level, where the ore terminating

against the fault is manganiferous, the No.,%1 Fault and wall-rock

-carries pronounced mangenese staining and an occassional quartz-

manganese stringer for as far as.the Fault is exposedbeyond the
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Lode. The staining could be accounted for byAsecondary solutions
but the stringer found along the Fault plane indicates primary
mineralisation from some source. ;

In the second place, the extension of No.1 Lode east of
the Fault has been explored on both the 3 and 5 levels but shows
no clear relationship to any phase of the main lode exposed above
the No.5 Eevel, although the downward displacement was probably
not large. Above and below the 450 level at the eastern end, No.
1 lode is strong and wide carrying medium to high gold values in
a primary shoot terminating against No.41 Fault. East of the fault
however No.1 Lode is narrow and sub-commercial throughout, with no
indications of primary ore shoots or of extensive secondary en-
richment. Furthermore, No.41 Fault zone on No.5 Level shows no
evidence of sheared and broken ore beyond the blebs and patches
of calcite which appear the result of primary mineralisation
rather than disrupted lode material. Calcitic ore shows a strong
tendency elsewhere in the mine to penetrate and replace slate and
phylllte, which manganlferous ore rarely if ever does. *

The evidence suggests therefore that No.1 Lode flssure was
disjointed by No.1 Fault before lode material was introduced. Strong
mineralisation across along the western or main section of the
fissure and developed primary ore shoots which terminated abruptly
against the impervious fault gouge in the zone of No.1 Fault. The
mineralisation of the eastern and western segments of the fissure
would therefore be to some extent unconnected and may not have been
strlctly contemporanous.

No./t Fault is similar to No.1 Fault. It extends over
Blocks 145 and 56 and is encountered at the western end of Block 57.
The Fault strikes roughly east and west and dips south at angles
varying from U5 degrees to vertical., In section, it curves and
buckles and frequently divides into numerous steeply dipping limbs
(see Sections 8, 9 and 12 Block 56). # Fault zone varying from
one to several feet in width extends along the fault and usually
consists of sheared slate and impervious fault clay embracing a
series of minor shear planes. Slickensiding is frequently found
on the hanging wall or on minor planes within the fault zone and
indicates late horizontal movements in some places and normal
movements in others. .

Movement has taken place repeatedly but the sequence cannot
be determined. The only indication of the extent of disvlacement
is the relative position of the chlorotoid schist - phyllite contact
on the foot and hanging wall sides of the fault. This shows a
downward displacement of approximately 60 metres (200 ft.) but there
is no indication of the extent of horizontal movement.

Over most of its length, No.l4 Fault roughly parallels No.
2 Lode on the northern or foot-wall side and may lie as far as 27
metres (90 ft.) away from the lode. In the west, in Block 45, the
lode swings to the north and is intersected by No.u Fault, In
this section the Fault rakes to the east at a low angle (see long-
itudinal section) and cuts off the lode at the western end of No.3
Level and at about 12 metres (LO ft.) below No.l4 Level in Block L45.
In the east, No.l4 Fault does not terminate No.2 Lode but continues
to the south—east to cut off the western end of No.1 Lode in Block
57 The Fault then continues south-east on the foot-wall side of
No.41 Lode but has not been exposed east of W30, No.3 Level, Block 57.
The intersection of the lault with No.1 Lode has been exposed on the
450 and 5 Level where the fault rakes steeply to the west.

Repeated movements have taken place along the fault which is
regarded as of pre-lode origin, although the evidence is not con-

- clusive. Many of the smaller branches of the main fault may have

been established during post-ore movements, as seems probable in
Section 12 Block 56 where a small segment of Wo.2 Lode has been dis=-
placed by a normal fault branching from the No.4 Fault zone. On
Nec.? T.evel at the western end of Block 45, No.2 Lode is exposed on
both sides of the IFault. Unfortunately no workings above or below

- the Level were accessible but the segment of lode on the foot-wall
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of the fault should show the primary mineralogical'changes character-
istic of the main lode below the No.3 Level, but it does not. On

- No.5 Level No.q1 Lode terminates at its western end where No.l4 Fault

swings into the lode channel in 029 Block 56. The Fault does not
intersect the lode channel but follows it for sbout 42 metres (140
ft.) to the west before an arm of the fault finally cuts it off.

The calcite ore ceases abruptly where No. 4 Fault first enters the

‘lode fissure, but blebs of calcite are found in the fault itself at

this point. To the west, narrow quartz mengenese veins are found
.along the lode fissure and show no deformation to suggest shearing
or major faultlng after lode deposition, The inference drawn is
that No.l4 Fault is a pre-lode fracture which established itself
along No.1 Lode fissure for a short distance in NO.29. Calcitic
mineralisation terminated abruptly where the fault entered and
affected the fissure, but quartz manganese solutions menaged later
to penetrate parts of this section and deposit irregular narrow
veins. . o S S )

: In brief, the faulting along both No.41 and No.L4 Faults can
be more rationally interpreted if the faults are considered as pre-
lode fractures, while the almost complete lack of mineralisation
along the fault zones could be attributed to the impervious fault
clay which fills the greater part of both fractures.

Two significant cross—fractures exposed on the 450 level

In N,30 Block 56 a normal
fault (?) striking north-east and dipping steeply south-east inter-
sects No.,2 Lode flssure and causes a strike slip of approximately

10 metres (30 Pt )s In block 57 an overthrust fault intersects
No.1 lode in T.29, striking east, south-east, and dipping steeply
south,  The fault shows a strike s8lip of L4 to 6 metres (15-20 ft.)
on the 450 level end in the stope above ceuses a throw and heave

of approximately 414 and 8 feet respectively. Exposures in the stope
suggest that mineralisation extends across the feult without inter-
ruption in some sections, indiceting a pre-lode origin for the fault,
A major rell in No.1 calcite lode shown in stopes above the No.5
Level (see Section 8) may alsoc be due to the effect of pre-lode
faulting on the main lode channel.

(2) Post-Lode Faulting :

Apart from small movements along the major faults and lode

"fissures post-lode faulting in the mine is limited to small tension

fractures which cross the lodes obliquely or at right-angles and
cause displacements varying from inches to a few feet. The largest
post-lode cross-facture intersects No.1 Lode on the 450 and 5 levels
in Q.29 Block 56, causing a strike slip of 3.3 metres (10 ft.) on
the 450 level but a much smaller displacement on the 5 Level below,
The fault strikes north-west, south-east and leS to the south—west
at 70 degrees.

Ds DISTRIBUTION OF GOLD :

(1) 'No.1 Lode : o

(a) No.1 Menganese Lode : In the No.1 manganese lode,
the highest values lie above the‘hSO level and partlcularly above
the No.3 Level where ore averaging zto 1 oz. gold per ton right to
the surface in the central portion of the ore-body, Blocks, V, W
and X. The distribution of gold values outlines at least two prim-—
ary ore shoots, which converge in the central portion of the lode
sbove No.3 Level but diverge in the lower section of the ore-body,
one pitching east and one pitching west like the legs of an inverted
g, Thus,, high gold values occur in the central section of the
lode on 3 level, but on the 450 and 5 levels are grouped toward the
ends of the ore-body in two primary shoots separated by a central
section of lower grade ore.

. On the No.3 Level the combined shoots lie between Blocks U .
and Y and contain ore averaging between % and 41 oz. gold per ton.
Values decline sharply at the western end in Block U and in the east
become noorer in Blocks Y and Z up to the contact of No.41 Fault. The
continuation of No.1 Lode east of thé Fault is narrow and of low grade.
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-Level, although grading into 5 to 40 dwt,
~above it,

-9~ .

On the 450 level, ore averaging over % oz. gold per ton is found in
Blocks' T and U at the western end of the lode and at the eastern
end in Blocks X, Y and 2 extending to the No.1 Fault. Between the
two shoots in Blocks V and W the lode is not as wide as further east
or west and carries distinctly lower values, The lode channel also
weakens in Block U and the western shoot appears to divide above
the level, one leg pitching east through.Blocks U end V to the No. 5
Level. On the No.5 Level, the western ore-shoot, carryirg § oz.
ore occurs in two sections, in Bloeck T and Block V with lower grade-
ore intervening, while the eastern shoot is cut off above the level
by No.1 Fault. The high values shown in this shoot on the 450
level are expected to continue downwards as far as the No.1 Fault
The continuation of No.1 Lode
east of the Fault on No.5 Level 1s very narrow and carries less than
.25 0z8,. gold per ton.

Within the lode, there is sonm relation between the gold
content and the nature of the ore but the distribution of wvalues
cannot be fully explained on this basis. The most favourable ores
are those containing a high percentage of granular (or sugary) guartz
"with iron and menganese staining, and those consisting entirely of

- block pulverulant manganese oxides, banded or otherwise containing

small stringers of crystalline quartz... In the first type, the gold
apparently accompanies the sugary quartz and iron pyrites and in the
second type appears associated with the manganese oxides rather than
the stringers of quartz although the latter probably carry a little
gold. ' - Manganese ores containing blocky gquartz are of lower grade
than those containing small gquartz stringers but this is probably
due to the higher proportion of barren quartz. The relation between
gold values and ore type is more clearly shown on the 3 level, par-
ticularly et the western end, than on either of the lower levels.

On the U450 level iron stained sugary quartz in Block U carries high

. values as usual, but no difference can be detected between the lower
. grade manganese ore in Blocks V and W and the ore to the west where

values average over % o0z. gold per ton. Similarly on the No.5
Level, low grade quartz mangenese ore in Block U does not dlffer
from ore in Block V which carries Zoz. gold per ton.

" Gold values are also vaguely related to lode width. The
hlghest values are not necessarily found in the widest section of
the ore-body but they invariably occur where the ore-body is strong
while low values are nearly always found if the lode noticesbly
weakens as in Block V No.3 Level, Block W 450 Level, and Block U on
the 5 Level. This suggests that the more important factor con-
trolling the distribution of gold values was the nature of the
fissure itself when the ore was introduced. Those portions of the
fissure which were strong and comparatively open apparently acted
as channels for the rising ore solution and eventually became pri-
mary ore-shoots in the lode. The weaker or tighter portions of
the fissure would be filled gradually as ore solutions forced their
way out from the central channels, while the channels themselves
would become enriched by the continued passage of ff'esh solution.
The richest portion of the ore-body is on and above the No.3 Level
where the eastern and western ore shoots converge and there is
evidence that the original fissure was stronger and more consistent
on this level than on the levels oelow where weakening in depth be-
came evident, :

(b) No.1 Calcite Lode : No.1 Caleite Lode is of a much
lower grade than the mangsnese ore but gold values are more evenly
The hlvhest values are found in a narrow shoot of
sulphide ore toward the centre of the lode in Blocks PQ on the No.b5
Level, The shoot carries ore averaging over + o0z. gold per ton
and extends for some 15 metres (50 ft.) along the level. It appears
to pitch steeply to the west and presumably continues below the
ore some 12 metres (4O ft, )
Elsewhere, the calcite lode averages under 5 dwts. gold
per ton with the exception of some 5 to 10 dwt. ore toward the centre

of the ore-body on ‘the 450 and No.3 Levels and above the L50 level
in BlOCk So'

Gold values are associated with sulphide mlnerale , partic-

ularly iron pyrites, which occur in thin veins and ocoassional bunches
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" direct proportion with the sulpnides, however, since ore on the No.
" 5 Level from inside and just outside the primary ore-shoot shows no
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in the calcitic guangue. The gold content does not.always vary in

appreciable difference in sulphide content but a significant vari-

- ation in grade. The distribution of high gold value, at least on

the lower levels, appears 1arge1y the result of a primary concen-

-tration of higher grade ore in a narrow .central shoot. No struc-

tural or chemical control is apparent but, as in the No.1 manganese
lode, the shoot may represent an orlglnal channel through whlch ore. -
solutions flrst ascended . . '

(2) NO.2. LODE -

In the No. 2 Lode, most of the high grade ore, carrying over
% oz, gold per ton, lies between the No.2 Level and the 1 intermediate
level in the zone of complete oxidation. From the surface to below
the 1 intermediate level, in the central section of the ‘lode the ore
is poorer and shows evidence of leaching while below the 2 level, in
partially oxidised lode material, high values are restricted and in-
dicate more definitely the outline of the primary shoots.

The segregation of high values in the oxidised zone above
No.2 Level is considered partly due to secondary enrichment and
partly the result of the primary ore shoots being larger and more
consistent at this level. Below the oxidised zone, the distribution -
of gold indicates two main primary ore shoots, one on and above the
No.l4 Level west of No.lL Shaft and one further east on the 450 level.
The more easterly shoot in block L and M 450 level, carries high
values in very slightly oxidised ore. Above the level, values fall
to 5 dwts. per ton on and below the No.3 Level, but rise again to
over + oz. per ton before reaching No.2 Level, above which a wide
zone of high values extends upwards to above No.1 Level to blocks L
and M, High values are therefore not continuous over the exposed.
length of the shoot but the lower grade 5 to 10 dwt. ore on No.3
Level is significantly bordered east and west by a considerable body
of sub-commerclal ore. .

‘The ors shoot exposed on and above the No.4 Level block H,
carries ore averaging sbout 1 oz. gold per ton and grades upwards
through 5 to 10 dwt. ore into high walues which extend from just above
the 3 level almost to the surface in block G The shoot pitches
steeply east and was probably more extensive about the No.41 and 2
Levels than below. _ -

Further west, two more shoots occur lying entirely in the
oxidised zone. The first, in blocks D. and E, carries high grade
ore from No.3% Level to the surface and the second, further west,
reaches from the 3 level to the surface in blocks B and C but carries
only 5 to 10 dwt, ore below the No.2 Level. = Although these two
shoots lie entirely within the oxidised zone, their primary origin is
established by the comparatively low silver values associated with
the gold, since secondary enrichment capable of introducing or con-
centratlng gold would normally produce a 31gnificantly high silver
content as well.

High gold values are assoclated w1th pulverulant manganese
oxides carrying small quartz stringers or with sugary quartz, but
ore of this character frequently carries low values outside the pri-
mary ore shoots. Below No,3 Level, where the ore becomes more
siliceous, gold values appear associated with pyritic quartz stringers
and with manganese rather than with blocky quartz material, but again
ore from the higher grade shoots frequentlv resembles that exposed in
adjacent low grade sections.

Much the same relationship between gold values and lode width
is found in No.2 Lode as in No.1 manganese lode. Where high values
occur the lode is almost invariably wide and strong and where the ore-

.body 1is narrow or weak low values are usually found. On the other

hand, some sections of the ore-body lying between ore-shoots are wide
and carry promising ore but contain..only low or sub-commercial gold
value, as in block G on No.4 Level and block J, No.3 Level, Block 56.
Hence, iuc distributiocns of gold in NosS. 1 and 2 have many features

~in common, and high gold values in- No.2 Lode are also to be related
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to primary ore- shoots ‘controlled by the condltion of the lode
fissure when mineralisatlon commenced, )

(3) NO.5 LODE“: : .

All expoSures of No.5 Lode are now inaccessible, but the

" lode is similar to No.2 Lods, and gold valuec will probably show

vhe same relationship to ore type and low width. The distribution
of gold in the lode %see longitudinal section) shows a concentration
of high values toward the centre and western end of the ore-bodJ,
suggestlng a steeply pitching prlmary shoot.

E. DISTRIBUTION OF SILVER :

(1) No.1 Lode

' (a) No.1 Mangesnese Lode : High silver values are found
on and above 450 level and their distribution apvears largely de-
pendant on the primary ore shoots outlined by the high gold value
and referred to in the previous section. On the 450 level the two
primary ore shoots are clearly defined in blocks T-U and blocks X-Y
bearing ore with 20 or more ounces silver per ton, separated by ore
carrying much lower silver values. Below the 450 level the west-
erly shoot is represented on the No.5 Level and the easterly shoot
may or may not persist downwards to No.1 Fault.

Both shoots converge above the 3 level where poractically
the whole ore-body carries over 20 ozs. silver per ton. Secondary
enrichment has undoubtedly taken place, particularly above the 450
level, but a dominant factor effecting distribution has been the
concentration of silver values in the primary ore-shoot.

“(b) No.1 Calcite Lode : In the calcite lode silver values
are consistently lower than in the manganese lode and decrease sharp-
ly below the 450 level. Above this level, values are consistent
between 10 and 20 ozs. silver per ton, with one small area of 20 to
30 oz. ore, while below the Level values decline to under 410 ozs.
silver per ton with the exception of a few isolated patches and one
rich area on the No.5 Level in block P, This rich ore lies close to
the primary shoot indicated by the distribution of gold values and
is probably a primary enrichment. On and above the No.5 Level the
ore lies in the sulphide zone and outside the primary shoot is con-
sistently poor in silver. Ore above the 450 level lies in the zone
of partial oxidation and secondary processes may be responsible for
its slight enrichment.

(2) No.2 Lode :

High silver values of over 20 ounces per ton are found al-
most exclusively between No.3 Level and No.1 intermediate level in
a horizontal zone of enrichment 33 to 66 metres (100-200 ft.) thick
extending from block G in the west to block Q in the east., Between
this enriched zone and the surface the ore is poorer, averaging 40
to 20 ozs. silver per ton and in some places under 10 ounces ver ton,
while below the No.3 Level and at the western end of the lode most
of the ore carries values of under 10 ounces per ton.

Leaching and secondary enrichment have been largely res-
ponsible for the present distribution and primary ore shoots above
the No.3 Level have for the most part been obscured. Four primary

- ore shoots are indicated by the distribution of gold and at least

two..of these are represented in the distribution of silver below
No.3 Level where secondary enrichment has been less pronounced.'

In the east, 20-30 ounce ore on and above the 450 level in
block M probably represents primary enrichment and 30 ounce ore
above the No.4 Level and below, in Blocks H-I the Company's high
primary gold values in the same area. Further west an isolated
patch of rich silver ore, carrylng over 20 ounces per ton, above
the 3 level in Block E occurs in the third primary ore-shoot as
indicated by the distribution of gold and may thererore be of primery
origin, The fourth primary ore-shoot at the western limit of the
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lode is not representéd by high silver values but both the third and %
fourth ore-shoots lie above the limit of complete oxidation where & '
re-distribution of s11ver would be expected.. . .

| Aséay data on No.5 Lode show that the lode carries low silver é
values of under 10 ounces per ton above and below the No.2 Level, with
an irregular band of higher values averaging 10-20 ounces per ton 1

along or just below the 2 level ipself,. The distribution suggests ;
some enrichment along No.2 Level by silver leached from the ore above.

Ln

F.  SECONDARY ENRICHMENT : = "~
(1) goLD
() No.2 Lode ¢ Clear evidence of secondary enrichment is

found in the upver portion of No.2 Lode where a zone of rich gold ore i
is found along the No.1 Level below a leached zone, extending to the E

surface, in which values average well below a 7 o0z. gold per ton,
This is particularly noticeable in the centreal portion of the lode
where the No.1 intermediate levels east and west lie in ore close to
the surface which carries low value and which grades sharply into
rich ore 16-33 metres (50-100 ft.) below. The leaching is more
marked along the No.1 intermediate east where the ore averages less
than .25 ounces gold per ton. At the western end of this level the
lode is wide and strong and the ore is comparable with ore carrying
high values on the 1 and 2 levels below. Below the Level no sig-
nificant change occurs in the nature of the ore but gold values in- .
crease| to .5 ounces per ton within a short distance and pass into

«5 to 1 oz. ore within 418 metres (60 ft.). The No.1 intermediate
west lies in ore averaging .25 to 5 ounces gold per ton, with poorer
ore above the level, but values incrcase to over .5 ounces per ton
before the Vo.1 Level is reached.

The evidence for solution and downward migration of gold in
the central portion of the lode is considered conclusive, although
the distribution of high gold values on the No.1 Level into dlstlnct
eastern and western zones separated by 66 metres (200 ft.) of lower
grade ore suggests that secondary processes have not entirely des-
troyed the outline of primary shoots, 4

The fineness of gold on the various levels might be expected
to provide a criterion of secondary enrichment, but no significant
variations occur. Dr. N.H. Fisher, in an unpublished thesis on the
fineness of gold on the Morobe Goldfields, refers to the lack of
variation in fineness and suggests that on re-precipitation from ;
solution the gold is deposited, with silver, as electirum of approx-
imately the same fineness as the primary alloy.

(b) No.1 Lode : Secondary enrichment is less marked in
No.1 Lode and no leached zone is found near the surface. The central
portion of No.2 Lode outcrops on the top of a sharp spur where erosion |
has been slower than leaching and downward migration of both gold and
silver and portion of the leach zone still remains. No.1 Lode, on
the other hand, outcrops on the flank of the spur where erosion has
kept considerably ahead of leaching and migration.

Solution and re-precipftation of gold have taken place to
some extent, probably causing a re-distribution of gold values in
the upper portion of+ the primary shoots, but the only evidence of
secondary enrichment lies in the narrow belt of very rich ore lyin
along the No.3 Level in Blocks V-W and X (see longitudinal section%.

(a) No.2 Lode : = Leaching and secondary enrichment is more
obvious in the case of silver than in the case of gold. A zone of
leached ore is found in the central portion of the lode, extending
downwards from the surface for as much as 24 metres (80 ft.), under-
lain oy & belt of rich silver ore, carrying over 20 ounces per ton,
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extending along the No.1 Level from Block G to Block Q. ‘Rich ore
extends downwards as far as the No.2 Level in places, but grades
sharply into low grade ore below that level and nowhere extends be-
low the 1limit of complete oxidation. Ore carrying high silver
‘values below this limit has already been mentioned and referred to
'primary mineralisation.

_ As in the case of gold the leached zone is best exposed on

and above the No.1 intermediate east. The ore is essentially simi-
lar to that carrying high silver velues below, but carries less than
10 ozs. silver per ton.. Below the level a narrow belt of 10-20 oz.
ore is found grading into 20-30 oz. ore before No.41 Level is reached.
Both the upper and lower limits of the enriched belt are irregular,
but high grade ore extends continuously from Block G to -Block Q in
the case of silver and does not grade into poorer ore in Block J as
noted in the case of gold.

~swreer

e




b s A

o Production at the Edie Creek mine ceaséd onHMarcﬁ

17th of this year owing to a strike of underground miners,

Mainly because of a shortage of men, particularly miners
and winding engine drivers, 1t has not been possible to
re-open the mine and the main workings below No.4 level
are still under water, Operations are at present confined
to developmental work in the adjoining Karuka mine where
a new No,3 level 1s being driven. :

The cost of de~watering the main workings and of

‘placing the mine on a full productive basis will be large |
and it 1s not certaln that this expenditure can be satisfactorily

recovered, The Companyts decision regarding the future of
the mine will be largely influenced by the size and grade
of the ore body 1dsclosed by the programme of development
work now being carried out on the Karuka lode and by the
ultimate outcome of the industrial dispute,

This report is intended asa summary of the present

poéitionAand future prospects of the mine and includes the writers -

estimates of tonnage, grade and profit based on recently
re-calculated ore reserves and on working costs supplied
from the Company!s records, On the ore reserve sheet, the
re~calculated recoveraktle grade of the ore appears in red -
against the calculated tonnage in each section of the mine,
The table does include ore reserves from the Karuka mine,
since development on the No.3 level at Karuka is in progress
and the ore reserves cannot be finglised at this stage,
Reserves calculated to date are referred to below,

=R The position in brief is as follows, De-watering,
repaliring snd developing of the main mine is estimated

by the Company to cost between £12,000 and £16,000 and would
take from 6 to 9 months to accomplish. Karuka mine contains
the only commercizl ore lmmeGiately available, about 12,000
tons or 4 months ore, but owing to limitations of transport
and stoping faces available, the ore could not at present

be mined at the rate of 3,050 tons per month required to
keep the mill running at normal capacity. However,

months would probably elapse before ore would be availsble
from the main mine., Under these conditions, to attempt

to recover and treat the 30,0C0 tons of ore available in
both mines offers 1little encouragement,

i The following detalls will make the position clear,
In the main mine, all the ore shown on ore reserves cannot
be profitably mined, All fpossible! ore must be eliminated
since it lies below the present lowest level and its low
grade would only allow development and mining 1f the cost
could be spread over several years. Reserves of positive
and probable ore must also be reduced since very little
of the lower grade calcitic ore can be profitably mined,
Considering the probable life of the mine, only 17,844 tons
at an estimated recoverable grade of 240 oz, per ton appear

rrofitable, o : -
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At Karuka, reserves of positive ore are estim

at 12,339 tons with a recoverable grade of ,28 oz. per'tggfd
This ore lies above the No.2 level and is fully developed,
Below the No,2 level driving and rising will probsbly
prove about 12,000-tons of additional ore but the grade is
very low, up to the present under ,2 o0z, per ton recoverable
and 1t appears probable that little or none of this ore .
will be worth mining, b st - '

B - Ore of commercisl grade availlable in both mines
is then as follows:- s e #E 2 S FhAE :

‘ : : ' : cqve
0 Main Mine ., = 17,844 = .40
e Keruka .. 12,339 0 .28
© .t Total ore . 30,138 . .35

" " "The cost of production over the last financial
year at the mine September 1939 to September 1940 was
55420/~ per ton, With this as a basis, but adding 2,38/~
per ton for extra filling costs consequent on deeper mining,
and allowing an additional 10% to cover rise in costs due
to war conditions, any additional capital charges, the cost
per ton is estimated at 63,34/~ per ton, Development
redemption i1s not included in this figure and may or may not
be covered by the 10% increase above, Mining ore of
recoverable grade .35 (fine) oz, per ton worth 74,20/-«, the
profit remaining is 10,86/~ per ton, On 30,183 tons this
represents a profit of £17,250, Against this must be
offset the initlial cost of re-conditioning the main mine,
which was not allowed for in the cost per ton, so that
estimated working profit is reduced to a maximum of £5,000
and cannot be placed with safety above £1,250, ;.

" The following factors must also be considered:-

.. %Ye " "Karuka mine will have to supply all the ore
-+ required by the mill (about 3,000 tons per month)

) for as long as possible. Present trucking facilities
will not allow this amount to be supplied through
the haulage crosscut and up the main shaft, Transport
of portion of the ore by road will be necessary,
involving additional transport costs,. ‘

2+ 7 At the end of the period necessary for
o reconditioning the main mine, no ore can, on A
"present showing, be expected from Karuka and it
will probably not be possible to produce ore from
the main mine at the rate of 3,000 tons per month
as required by the mill, This again would entail
" @ slight rise in the cost of production,

‘ In the light of these facts, 1t appears that
‘continued working of the Edie Creek mine for approximately
another year offers a very small margin of profit on paper

" 1ikely, in practice, to become a loss.

. ~ Additional assured ore reserves wouid, of course,
greatly improve the situation since the cost of re-opening
could then be spread over a longer period of production,
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There are, however, no additional reserves of known commercial
grade avallable unless New Guinea Goldfields could obiain . ir
ore from the mine property of Enterprise of New Guinea. .
The ére reserves at Enterprise include about 70,000 tons of
positive and probable ore averaging about .35 o0z. per ton

(not reduced to a recoverable figure) which would provide

an additional two years work for the Edie Creek mill, This
in turn would probably allow the mining of the low grade ore
now carrled in reserve in the main mine which is unprofitable
over a shorter term of production, - - . ,
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: The chences of further ore by development may be
summarised as follows - '
e Main Mine, Apart from the 'possiblet ore at present
anticipated below No.5 level (see ore reserve sheet)
- .. no further ore can be anticipated and no easterly or
- westerly extensions beyond the present workings
-carry any promise of commercial ore.

.- No d No.3 lode, outcropping south of No,2
.lode, offercs a possibie 10,0CC tons of ore but the
available assays indicate a sub-commercial grade.

3e Ly dey .. e -='=:’:-'"'..i;.;".a_€:::'- eedn Hpred BT #

i f'“(a) Karuka ioaérwiil“continué below No.3 level,
but up to the present the grade on the No.3 level
‘is too low to warrant further exploration in depth,

ST 77 (bY "The extension of No.2 level Karuka to the Lk
west does however carry promise of further ore. :

i
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. .7 Karuka lode can be traced on the surface across

s %, 8late Creek to the west in the general direction

it " of the Enterprise mine and there seems no reason
why No.2 level, if extended, should not expose ore _

.. In depth west of Slate Creek, Grade and width - . ik

“‘however cannot be predicted and the possible ore Tk

- g
PTG

w 720 in this sector cannot be considered in the immediate
] - .y v Question of re-opening the mine, = . . ne

o '~ The Company is faced, then, with three main
alternatives:- -

1, To cease all operations at the Edie Creek mine, =,

T

. 2, To re-open the main mine and work the available commercial
: ore there and in Karuka at the risk of loss,

3. Abandon the main mine and work Karuka only, at little or
no profit, extending the No.2 level west in the hope of finding

additional ore.

If the Edie Creek mine closes, the effect on both
mining and commerce will be very considerable, and at least
000 fine oz, possibly over 30,000 fine oz, of gold in the :

1
Edie area will never be mﬁned.»

AR I g P,

If the mine is re-opened, it seems very probable ]
that production will not be limited to the 30,000 tons of ok
commercial ore in sight representing about 113 000 worth ;
of gold, Ore in the western extension of Karuﬁa may well
provide extended life for the mine and 1t seems probable i
E that eventually Enterprise ore will be milled at the Edie

) il s d a i

Creek mill, implying a possible 3 to 4 years of 1ife for the
Edie plant,andpa total yield of over £300,000 of gold, 1
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In reviewing the Various costs at the Edie Mine,
the following facts regarding taxation are considered very
significant, Production figures for the last financial year
at the mine, September 1939 to Sep tember 1940 are as follows:=

- . . - ey r- : . M‘l e
Bullion produced - c 'tl 109,696
Working profit ' ' 10 709 (before depreciation
' o : charged)
i X Royalty paid - 4,658 -
,f Comm, Excise - E 7,758 i
f Total Gold Tax 12,416
' . Surplus before charging P | ?
EE I tax (working profit . .~ oo i
7 tax) f S 23,125 4

RoYaltY %nd oxclse caleulated = ° 65 5“% o -t
as a tax on profits = 4 = 54
_ 23,15

o These- figures are accurate and show that taXation,
relative to profits, is very high, ‘

I * In the present question of re-o ening the Edie
Mine, a nett profit of about £1,250 on 30, 153 tons has been
estimated, against which must be offset factors already

i enum .ateé which are likely to convert this profit into

"k a lodd., Royalty payable on the gold recoverable from this

f tonnage 1s estimated at about £5,000 and Excise at
approximat ly £9,000, a total tax on production of £14,000,

3
E
d
1
4

i " The surplus to be expected from continued working
of the mine is therefore £15,250, a surplus which would allow
a much wider margin for risk and for any additional costs
of production expected, than the working profit of £1,250 “ al
which alone can be considered if gold tax is deducted from
) gross revenue,

{

(sgd) L. C, Noakes, k

Assistant Geologist, '
by {

Wau, 23rd July, 1941,
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(Excluding‘Karuka Iode)
June, 1941,.
_Iode éxgzg;Lf __Block Igpg of Ore_______ Positive Exgbgplg ' ggssihle BEMARKS
w3 R3 Caleitte | | 894
2 Bglow 550 level ;;1 K.Z,M. Manganese o . . | 1835-' Developmént not warrantn
2. 4% I .LWJ.K.LcM.NQO.,H.&;gWW?.anﬂ.w m_W“Nmm“'2173 A h-mglt.,. AP “ Sub-commercial )

2A -

‘Noo5

No.3

- Below 2 Level Cin

Below interlevel
450 level

Western Extension 1 level
No.2 Lode

2 Level - 'e

3 Level

- Below 3 Level ”;”T;;.NMQA"‘

3 Level

L 09 .' e k, n . | : - 430

A & B, I e, 167  Unstopable width,
B. B | o B o 403 ~ Isolated.
B. oo IR {:‘ w »:-_':;?. 302
0.P, . $ele W oip .;_:'-_.  | S 500  Unstopable width,
e e LW yx'if_‘gif Tlethiad T Y. 11j412' - Isolated.
Block 56 S | g w3, R . 10220 Unddveloped - easily

mined but grade mey
be sub-commercial..
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" Bdie Creek M
gnpg including Ka%nﬁg gngg ]2 1 o h
e L e e .Long Tons
4 Tonnage i o e
: o o Iype of Recalculated Mined to- 777" Recoverable T . .
le Level Block Ore = Total Tonnage Mearch,1941 Positive  Grade Probable Possible
v 1 " 450 P.G.R.S, Calcite 6979 4063 R s 2916 ) 25
! 450 T.U.V.W, Manganese 15506 . 10212 5294 4602 -
! No.5 Level P,Q.R. Calcite 9602 : 5035 4567 « 205 i )
. i . Calcite 974 ; ‘ o774 2 :
" i T.U.V, Manganese 3780 i 3780 441
. o W.X.Y.S, A 4770 . 4770 . . .518 g o
" Below 5 Level P,Q.R. Calcite - 9800 i y . K 9800 0235
to 90 feet ‘ o : : . ) ;
" Below 5 Level T,U,V, Manganese 1780 E 5 ; : 3 1780  .394
to 50 feet . ©os i i B = = — _
2l No.1 Lode ; 9861 L,418 | 12440 406 11580 .25
> No,1 Inter E. K,M,N, Manganese - 1783 .14
456.Inter" O.P:Q. : n 1533 ; 1533 o2
al Noa2 Lode 3316 L167
al Ore Reser§§s all Lodess ; ::' 9861_..., L4187 15756 @355 11580 .25
Adjustment for dilution (14%) in positive Ore onLy: v
z b
e e i
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Addit;ggal Data on the Futyre Prospects of the Edle Creek Mine

Development work at the Karuka Mine, Edie Creek, is
now sufficiently advanced for ore reserves to be finisﬁed.
These reserves are stated below, together with some revision
which 1s now necessary, of tonnage, grade and profit at the y
Edie Creek Mine, | S

The reserves of commerciél ore at Karuké ére as follows:-

Recoverable Grade
. 9zS,_pexr ton,

¢329 Positive ore

Level , Jonnage
above No,2 level 12,339

below No,2 level 8,442 - «281 Probable ore

t A —.

T0TAL 20,781 T W3

~ Ore reserves have been increased by 8,442 probable
tons, representing ore of commercial grade which can now be
anticipated immediately below No.,2 level, and the recoverabtle
grade of ore above No,2 level has been raised to .32,

’ The revised reserves of commercial ore availéble in
both the main Edie Creek mine and in Karuka are as follows:-

Igcglity 1ggg§gg Recoverable Grade

Main Mine 17,844 40
Keruka | - 20,781 e31
TOTAL " 38,625 .35

N The surplus anticipated from working this tonnage
£21,000, before deducting the cost of re~opening the Mine,
and’ the estimated profit is approximately £5,000,

**  The increase in estimated profit, from £1,250 to
£5,000 1s not ccnsidered sufficient to aiter conciusions
previously drawn regarding the prospects of the milne,
and it 1s anticipated that the main mine will not be

re~opened,

On the other hand, the addition of 8,442 tons of
probable ore on to the Karuka Mine reserves greatly lmproves
the situation there, Karuka would now be capable of
supplying the mill for approximately 7 months and the cost
of production would be lowered i1f the main mine were abandoned.

The actual decrease in cost per ton is not yet known, but

if the total cost of production per ton, including tax and
development, could be reduced to about %7/~5 1t seems
possible a significant profit of £7 - $,000 could reasonably

be anticipated,

‘The position is, therefore, that the main mine will
almost certainly be ahandcned and that Karuka mine may

RS O

R TR W NIRRT TN




; 2
by . . & . .
i : g

eventuaily be worked on its own, although on account of
labour sho_rtagei production wouid

hardly be possible
before thg conclusion of the indus trigl dispute,

(SBd)_ Lyndon ¢, Noakes,

. ;_“' | - - Assistant Geologist,

WAU R
31st July, 1941,
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