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INTRODUCTIOR.

The Attunga copper mine is 13 miles north of Tamrorth in a
direct line, in the parish of Attunga, County of ingliss By h
road it is 22 milesy; 13 t6 Attunga, than & further 9 miles up the
valley of Attunga snd Willowbtree creek in a north-easteriy 6
eastérly direetion: The last 3§ miles of road are through private
propertys but quite passable in most weather, the remainder of the
road being very good. Haulage of ore %o Attunga railtay station
is elmost entirely flat or downhill and involves no stéep adverse
gradess - The mine ic situated on the northern slope of & moderately
well timbered vidge, at the head of a small guily which runs into
Willowtree Creek, a good sourcé of permenent water, less then 4
mile from the mings This guily more or less follows the outerop
of the lode beds for part of its 1éngthe ,

10US. REPORTSs.
5. B, OCorns describes the ﬁiﬁﬁng& copper. ming on pages 313-317

. of Mindral Resources No. 6, New South Wales Department of Mines. A

- more detailed report was prepered by R. Logan Jack obout the same
period {1906%) and & ¢opy of this was made avallable by Mr. N.Potter,
Mine iareger and part owmer of the property. Details of cxposures
on ‘the lower levels, not now sccessible, have been tsken from this
reports —Other information available includes brief reports by Ce
St«Js Mulholland of the New South Wales Geological survey, by HNr.

J. We Salter, Chief Inspector 'of MMines and by Mrs P. Werren, Senior
inspector of lines, alsgo a réport by Mr. We He Eawards; a formep
manager of the mine. ‘

Exeluding a preliminary viesit on September 22nd, four days.
'Noverber 20the23rd was spent on the propertys In company with Mp.
F. Manlon of the New South viales Geological Survey, the surface in
+ the vicinity of the lode outcrops wase mepped by plane teble on a
"seele of 100 feet to an ineh, and the accessible underground workings
mapped in detail and sampled. Cleaning out of the lower "P" Adi%
had begun at the time of examina%tion, but at the time of writing is no
yet completes  This will be mappeé at a leter date and the results of
the examination will be added as an appendix to this reports

In addition to the geological and contour map of the surface,
plans submitted with this report include a longitudinal section on a
sedle of 100 feet to am ineh, showing the generalised outline of the
orchody and the relation between the verious outerops, a more detailed
longitudinal section on a scale of 30 feet 6 an inch showing the
distribuiion of orc values in the principal mineralised section; cross-
- sections through cach of the two principsal shafts,and plans of the

A, B, and C levels (that of the I level %o be prepared later) all on
30 feet to an inch. , ‘

HISTORY.

‘ garne notes that the cutcerops were discovered and taken up by

Js Brogan in 1902, but were probably known to the owner of the land
(T. Bryan) prior %o that date. From 1904 to 1906 considerabile
development work emd a little stoping were done, éuring which at least
1450 tens of ore were despatched to csmelters, of an average value of
6e2% Cu.. The last work carrisd oub oy this Syndicate was the driving
of the P adit to cut ithe lode some 215 feot below the outcrop, S0 as
to facilitate mining and pumping vater from lower levelse Plans to



develop the property further and produce ore on a larger scale did
not mature, and floods closed the lower workings. Later shipments
of ore recorded by the Mines Department include 5 tons in 1909, 100
tons of 5% Cu. in 1910 and 40 tons vhich produced 1% tons. of copper
in 1916, Prom then on, the mine remained.cloced until 1940, when
Messrs. Potter and Langford commenced shipping parceis of ore to
Port Kerblsae Present owners are liecssrs. N Potter and Je.PsKennavay
of Hewcastles The mine is being prepared for the exiraction of ore
from the upper levels, .. above C level snd the long P adit being
‘cleaned ¢ut to determine the behaviour of the lode at that depths
Leaces in force are PeMel.l; P.M.L.2 and P.G.L.1; & totel area of
29 acres (Sec Plate 1), ‘

DEVELOPMENT,

Workings on the lode include an opén cubt, from which most of
the ore sent away has been extracted; two shafis, at or near cither
end of the principal mineralised section, and a series of drives
connecting the shafts at vertical intervals averaging about 45 feots
Several short drives have been pub out slong different sireaks of
mineralisation from the openk cub and the Nos 2 shaft is sunk from
the £loor of the cut,. Tiis shaft, which is offset at intervals,
follows one section or another of the lode beds down to thé lével of
the F adit, but now appears to be £illed up 'to within 20 fest of
the surface, The Nos 1 shaft has been put dovm following the lode
from just inside thé nouth of B level, to & few feet below the hottom
level "@g", at 228 feet below B lovel. The O level adit hits the No.
1 shaft et 18i feet, L7 fcoot below "BY level and thé No. 2 at 206
feets T adit, 1Ui~-L5 feet below C levél is driven from a point lower
down the gully obliguely to the lode, & distence of 74O feet to Fo. 1
shaf'ts Depths of the varicus lovels referrcd to A level are B, 25
feet, C, 72 feety, Dy, 112 feet, B, 166 fecty Py, 210 feot, G, 254 feet,

i gome stoping has been done sbove € levely south of No. 1 shaft .
between B and €, and south of the No. 2 shaft about the horizon of
B level. Other work on the leases includes a few surface costenns,
. @ mall open cut and exploratory shaft, {(C'chaft) on another mineralise
section along the lode to the south,and snother shullow shaft (“P'"shaft
- on the southern side of the dividing ridgce

GENFRAL GEOLOGY.

The country rock at the Attunga mine is a series of metamorphosed
sedimentary rocks, originally laid down under shallow vabter conditions,
The principal economic feature is a lenticular band of limestone in
which the ure bodies are comtulneds This limestone lens has a totsl
dlength of a little over 800 feet and a maximum widih of 60 fect. L

. Individual sections may be massive, but on the whole it is bedded,with
‘bande of verying compesition and intercalated beds and lenses of shale,
sandstone and £inc conglomeratese The Aip as exposed on the surface
and in the workings is very steep, usually to the west, and the strike
varies from north-north-west to just east of north. On the hillslope
west of the limestone; whieh is mostly covered with boulderss nothing

but metemorphosed and silicified £ind conglomerate was ohscrveds
Congstituent pebbles in this rock sre seldom mere then an inch in any
dimension and have often becen elongated by differential pressuree
Propoi'tion- of f£ine matrix to pebble content is high. Ir. Wailtworth
Pemarks evidence in thin section of tuffaccous characters The
eastern slope of the valley is likewise covéred by boulders in which
the conglomerate predominates; but a band of shale appears to run
along roughly parallel %o the limestone, and shale seems to be also
interbedded with the conglomerate right up to the andesite boundary
(See Plate 1) :
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Away from the immediate vwicinity of the mine, the sediments
are mainly bedded shales end massive fine conglemeratess though
fairly large bodles of limestone are not uncommon: Dip of the
shales along Willowtrce Creek is consistently to the southwest
at lov to moderate angless geveral mndred feect east of the
1imestone lens vhich carpics tho ore, and occupying the erest
of & prominent hill, a hard andesitic rock outeropss  After
punning more or less parallel with the limesctone for some dis-
tance, it ewings aréund to the west and cuts right across the
strike of the lode.and it is obvious in the southeas{’of the moppdd
aren (Plate 1) that the intrusive rock underlies the ghales and
conglomerates at shallow depthc below the surface. From its
aistribution it is undoubtcdly intrusive in hebit andy in addition,
the shales near the contact show & greater degrec of induration
then those Parther away. In composition and texture it varies |
considerably, from a dacitic rock with quartz phenocrysic to an
andesite broccia, Descriptions of three¢ different phases are
ineluded in Mrs Whitworth's weport on the rock specimenc.

Both tnée sadimentary and the andesitic rocks have suffered

- ¢gontact es well as regional mobamorphism, due to the intrusion of
o large granite macs which outerops less than % milé south of the
most southerly workings and slso & mile or so o the cante This
_granite is chown on the State Geological Map to be contimuwous with
the very extensive New England granites, and the Attunga sediments
are ineluvded in the Devonian, The greatust 8egree of contact
metamorphism is shown by the limestones; massive beds being re-
crystaliised to marbls; while relatively impure bedsy; especially
those originally laminated, or intercalated with shales, have beén
extensively altered, with sbundent dovelopment of lime garnet and
other contact metamorphic mineralse. Thes¢ latter constitute the -
host beds of the ore, which appears 46 have been developed
principally where chearing of the altered limestone is most intense,
some bands being more favoured than others.e PFollowing is a
desceription in thin seotion of the fine conglomerates the biotite
granite %o the south of the mine, and variocus phases of the
andesitic rocks, prepsred by lir. H. . Vhitworth of the New South
Wales Ggological Burveys

PETROLOGICAL REPORT ON ROCKS FROM ATTUNGA

No. 1. Silicified fine conglonerate from bottom #FY) adit mouth,
Attunga Copper mine. ’ ‘

- A hard dark grey clastie rock conteining waterwern rock frag-
ments up to 4% in diameter. Under the microscope scen to bo
composed mainly of well roundef grains of gquartdz with some fragments
of felspar, principally plagioclase, and waterworn grains and o
‘pebbles of hard rocks such as chert, quartzite and porphyrye The
“interstitial material was probably originally cleyey, but now
S eontaing much chlorite and seeondary gquartze  The rock is well
stratificd, but the prescnce of the anguler fragments of {é¢lspar
which show 1lttlc alteration, suggest that it is tuffoceous.

Ho. 2+ Biotite granibe from State Foreste

A normal type of cearse srained biotite granite composed of
quartz, orthoclase, plagicelace and piotite with typical granitold
fabriec. Except for a slight kaolinisatioh of the felspars, the
rock is remarkably free from alteration. .
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Noes 3s Q.A_né.esite i’rom near grani‘te contaetm

... A grey coloured aphanitieé raek, well v:éaﬁherea on the surface,
“ﬁfﬂsfﬁ.s gomposed of highly altered t@h@maz»mts of folepar and augite
inan almost opaque, stony ground mass.

Atberation of the felspar is so Gomplete that d1i signs of
the originel twinning have been destroyed and many crystals are
o almost opagus owing to Laolinisa%ion. ‘ .

" Meny of “hhe augite phemcrysbs have %aeem convertea entirely
to bright green, strongly pleochroic sedondary amphibole; but some
' stim have a core of" recomisa’ble ‘augites  ©

méeales of actinolite have been developea. a‘bundan‘isly by
-alteration of the ground mass; and many of these neeflles penctrate
o . pome of the phenocrysiss Signs of reaction betwecen phenocrysts
and ground mass are plen%iful.

Noe Ls desito breecis from P! &ﬁit, A‘btumgaa

- in hand sp@cimens this rock closely resénibles Nos» 3 but under
‘bhe mieroscoge is seen to be composed of fragments of andegite,
identical with No. 3, cemented together tightly, and with a little
chlorite interstitial materiai. Al‘hcz‘atian cf‘ the rock is similer
to thet seen in Nos 21

. from P s‘hﬁai’t; Atttmgaa
‘Somewnat similar to No. 3, but ‘somevhat finer in grain size.

- Alteration of the i’elspar phenocrysts has not proceeded to such
- & dégree as to destroy all signg of twimning, but the alteration
of the ferro-magnesian minerals 4is move complete, and they now
cémsist entirely af eggregates of needles of actinolites

. 8imnes of raction between ground mass end phenocrysts are
0611’311011&
»-gqela‘l;ionshif af“tshe "Mi%e‘%@,"ﬁ}l@g desite rocks.
. The high degpee of alteratmn of thé. andecites and andesite
brecela and . the freshness of the gronite suggests that the andesites
are the older rocks and heve been intruded by the granite. The
development of the actinolité needles in the sndesites and breceia
and its absence ‘in the granite indicates that the fofmer vocks have
undéargone altoratﬁ.bn whieh hag not been shared by the idtters

\ It is probable that the alteration of the andesite end brecela
‘hag been brought about mr eantact metamorphism due to the intrusion
- of the granite. _ :

(signea _ar H/F. Whitvorth),

Al‘i:hough the limestons lens has a width of 60 feet and is over
800 feet long, the principal mineralisation is limited 4o the section
between the mouth 6f B tunnel and the south ond of the open cut,
& distance of 160 feet, and .;imﬂ.larly. although in the open cut
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~ mineralisetion may be found extending over a width of 30 feet; less

" ‘thah half of this is ore and most of the individual lenses are not

. -persistent. The habit of the oré is5 to occur in bunches and irrcgular

U e ‘lenges aléng the strike of the more Suscoptible lims<garnet beds in

0 thé 1imestones, The bést of these leénses avre seldom more than 5 or 6
feet wide, ¢xcept very locally, and usually do not continue mors then
50 feet without a break (seée lefel plans, Plate 2)v  Individunl
streooks may be separetéd by varcren bendss; often shaly, or low-grade
material which may maké into ore along the strike. - In general,

&

evnloration in the shape of crosscuts out into the limy beds on elther

- -side of the principal mineralised chanmel has rot beon sucéessful

on aceount of its irregularity and the 14ikelinhood of ors playing
. ‘out or meking at short notice, it is 4iffiedlt to forecast the
.. , behaviour of the ore lenses from one level to another.  Caleulation
of ore reserves is rendered correspondingly difficult. : '

- . Dip of ‘the lode is very steeply te the west, though variations
. to both sides of the vertical occur,  Strike of the principsl
mineraliced se¢tiom is from 10 to 20° wést of north., Irmediately socuth
" of the ore arés, the ecn¢losing linicstone takes a bend to the west and
it is 1ikely that the shearing induced in.the beds adjacent to this
bend is largély résponaible for the loecalisation of the ore-values.
North-of ‘the mineralised area, the limédtone tends to widen out and
., becomés nore massive and this also has doubtlesg had its influence in
" 1imiting oré formation in that direction. It is significant that
cross, faulits occur near both ends of the ore~bearing sections These
. faults, which displace the country lefthendedly, are pré-ore and have
 acted as chanmels for the minerslising solutions, as copper carbouates
are found along the faults themselves on both sides of the mein lode
" bedde  The fault near Nos 1 shaft has a displacement of only a few
. Feety but that to the south of No,2 shaft in the, open cut is more
" important, with & totel displacement of twelve féct or sos On the
gsouthern side of the fault, good copper minéralisation follows the
limewgarnet beds for a few feet and then plays out sbruptlys

. A conspicuoua feature of the lode ehannel, romarked also by Dr.

Jack on the lower levels, is consistent slickensiding in s more op less
. vertical direction on the walls of the ore lénsege The general pitch

of the maln ore body, as indicated by cxpbsures in the open cut and

A3 B and C levels, is steeply to the North.

The smaller area of mineralisation near the top of the hill at O
ghaf't may owe its presence partly t6 shearing in proximity %o the
andesitic mass which here sbuts against the 1ods bedse' ‘

- COMPOSTTIC

The ore consists of grecn and blue copper carbonates replecing
. or permeating’ through the shattered, often granuler, lime-garnet beds.
.. ocal snrichménts of ore along faults and fractures ere not uncommon.
Holybdic ochre is plentiful and bismuth is also present. Sulphide
minerels seen in ore on the dumps from the lower leovels include
_ shalcopyrite; pyrite and molybdenité. Account sales of 1452 tons
15 ewte sent sway in the period 1904~6 gave an avérage value of 6+2% Cu.
gold content is known £or 1230 tons 9 crvrts. of this amount and averaged
548 dwts. per ton. Bilver values were fairly consistent between 5
and 6 ozse per ton. A parcel of ore recently sent to Port XKembla
.assayed more then & per cent bisnuth, but no bismuth values comparable
with this were disclosed by sampling.

Following are the detailed results of samples taken dwring the course
of the exemination, which illustrate fairly well the metal content of the
Or'cs . ' :
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LOCATION Widbth of Copper % Awdwbs Ageozs Nolyb~ Blamat
’ -t sample per ton per ton degum N %

—&wts.  ozZgs

Face C tunnel; righthand
arive, 45' south of Bo,1

e .

2% 2,00 . Ol 0038 0,03 o~

C Tunnel, 24' south of ) ] y | |
Noo 1 ghafbe _ _ BWM 2,96 0.8 1,00 te. =

Face B tunnel, 70' south | o
Of No. 1 ghafbe . . L3 6,323 heoB 4,16 e e

O
A CU) sou | . . ) L <
shefts . helf of lofe. L%3" 8,31 30 9.15 Ok tr
B tunnel, 56' south of o o Lo, . o
gheft, B half of Jode. .  3'9" 507 . 1.2 311 003 tre
B tunnel, L4ii* south of o . " ,

Nos 2 shafte . DI Da3h L 006, | 5eB. . 035  1trs
B tunnel, 32! south of , o
Nos ) checbe 58" 4,60 O 230 0,03 tr.

Outerop just outside o ' _ _ A
mouth of B tunnel. H'ao"  4.66 0.6 . Goly . s tre
8+ face No. 2 shaft 12° B |

below £loor ¢ gub.

Outcrop We of N.W., corner , _ y -
of v@ﬁég_ cuts ,.1’ & ’5” e 2-0325;» : ) Qg_‘@ - g!ﬁ‘ - —
8. face open cut from

east 8180

Continuing across open
cut, separated from prevs
ious sample by 1'9" barren ‘ ,
ghalee . 0 W6" 255 362 20 01 . =~
Continuing across same ) _ “ o o )
facee . e IO 553 2elt L 5ed2 0,05 tfe
Continuing across sam , o
£6C8e o g . 5.8B _ 20.l

Top open cut, 6-16' 3. A o .
Lo hatbe . 80" 2,35 Ol 35 . 076 . =

Without access to the lower levels, it is diffiocult to oboerve
possible effcets of seécondary envichment, but they are not belleved to
have been very important: Drs Jack does mention the presénce of ,
chalcosite on the G level, but £rom specimeéns examined and the 4dnformation
availgble most of the sulphide copper exposed was chalcopyrites  Fram
his description there secems to be & zone of poor ¥alues below D levéel and
the ore above € level sppears to be a primary shoot with perhaps o mmall
amount of secondary enrichment from percolating solutions.

QENESIS,.

The obvious source of the mineralising solutions responsible for the
Attunga lode formation is the granite which lies te the south and eaate
The presence of molybdenum end bismuth minerals confirms g?aniti@ origin
in preferonce to genetic association with the older andeslitic rocks close
at hande
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In addition; the contact metemorphism of the limsstone bedsy
congequent. on the granitic intrusion;is eerlier than the oré
and the andesite itself carrics mineralisation, notably at
C MY shafts It is 1ikely thet movements connected with the
extvusion of the andesitic rocks were at least partly respons< -
" ‘sible for the sicéper tilting of the scdimentaries in their
- " neighbourhood and for the shearing of the impure limestones
- whieh later became the ore<bearing badss  Vertieal slickén~
siding on the walls of the lode was ddveloped during these .
T movemontse The closé association of the andesitié rocks with
- the limestone suggests that part of the eontact metamorphic
‘ - effeets so.consplcuous in. the limy beds may have been caused
by heat emsmating from these intrusivess -

. DESCRIPTION OF WORKINGS.

¢n_cub % A levele The open ¢ut i6 approximatély 20 feet wide
v 45 feect long. Good ore is seen in ¥o. 2 shafty & cample oA
' the ‘south face at 12' deep returning 7.8% copper and 2.4 dwitde
.. gold over 5 feet; 2 inches. This sample is the only one taken
wvhich returned any appreciable guentity of bismubh - 0.13%,
Bends of medium velues comprisé the south face of the cute An
aeggregate of foup samples over a total of 16 feel; excluding
1'9" of barven shile; everaged 453 % Cu. &nd 755 awbs. Au. per
© tons _Gold value is high due to the most westerly sample; in
which free gold was preésent; veturning just over 1 ozZs of gold
per tore Just north of this face; two steeply dipping faults

- ‘¢éross the ¢ut, displacing thé beds left<handelly B distance of ’

_ ' probably 12 feet horizontally., As elsevhere in the mine; mineral~
isation oceurs along the faults themselves and to thé south extends |
only a few feet beyond them except for one¢ small strealk of mincp=
‘alisation which persiste a short distance up the hill on the surface
A Grive at A level on this stresk ran out of ore into barren vock
in a Peétr €56t and otlier exploratory arives £rom the cut also failed %o
£ind ore avay frem the faultss Just weet of the novth-west corner
of the open cut en average sample across 11'6" of alternating barren

" shale dand garmetiferous limostoné caprying moré or 1less GoOpper, a
returned 2,25% Cu. This minerslisation is not persistent; though
a Pfew tons of ore might be picked from here, and the beds themdelves
are irpegular; thaley silicificd shale; limy beds and garnetiferous
dimestone interlensing and playing out with grest papiditys = -

. Dr. Jagk records that 42l tons sold from the open cub sssayed
G 5.5 t0 6478%, €old 3.1 %6 9.1l dut. per tom and Silver 4 ozs.
18 GibEs to 6 0%H. per tons

< By Tunnel, Ore beds oubcrop just near the mouth of B tunnel and
a8 sample from 4Y10" width, which.included 1'6" of ailmost barren yoeky-
returnield 4.66% Cus Nos 1 shaft is sunk just inside the mouth of

Mo, 1 tunnel and. is now being used as an orc chute down to G ievel,.
whéré it ip trutkéd t6 the ore bin at the begimiing of the - Poad oub
from the mines' Bélow € level the shaft has been filled up. On 3B
level the ore bécomes very lowsgrade near the shaf'hy bub comes in
again 20 feet or so along and the next 50 feet to the end of the
drive dt the time of mepping contained some of the best ore cxposed
in the mine. The ore is the usual garnet Pock with copper carbofi-
ates disceminated through it. Width of ore i up to 8 feet amd
def'inite walls are not exposcd except in one or two placés whereé
shaly beds have been broken into on the sides of the Arivés Mineps
aligation is seen along & ¢ross fault just past Wo. 1 shaf'ty and -~

a ¢rosscut has followed this streak out into low-grade hangingwall
counirys Similarly cnrichment occurs on a smill fault at the shopt

- gposkeut noew the ond of the drive; and the high value of the sample
taken there of the western half of the 1086 probably refiects this. .
enrichments:  Szmples taken in the @rive were:- I
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L pp, Betk reqé‘rde/ 160 tons were sold fipoht B tunnel and from the
ppen cut of en asdey value verying from 5i2 to 6,7% Cuss 4 b0 Led
awts, Aus per ton and I to 5 ozs ¥ dwis. Ag. per tonm. |

s This tunnel is driven more of less on the ctrike of the
¢ paBses through o smull body of intrusive andesite near

tho' mouthy then through & fault in hard silicified shalé and onto

149% Cu, and 0i8 dwbse Aue per ton. A drive being pul

‘1ode’ beds at sbout 50 fect.

at about 50 fect Narrow ienses of medium grade ore arg

' expoged along the arivé, but no orcbody of any signifidancs unbid
Just past No. 1 shaft; at 200' from the entrance, PO

" mineralisation is heré developéd and a sample across 8'B" returned

Irpsgular bunchy
tA%n the pight-

‘hend lens had advanced shout 20 feet and ore im the face assayed

2,08 Cus and Oulp dwts. Auw. per tons

The old drive followed the left-

hand streak of oré %6 No. 2 ghaft; end this wac stopsd Por goms il

‘P66t above the levele
stope peturned 5.6

According to Drs Jacky 35 tons from this
: tﬁ“ 8¢ 3% Gu. and up €0 S 6 Gwtse Au.
. The drive was Gpparently continued 50 feet past No. 2 shalt, bubt Die

per tons

Jaek Péports that it conteined no ore beéyond mbout 10 foet pastine

R e a6g 8 dut
{C_tons asseyed 6% Cue and 3.8 dwbas
84755 Cus (ni0 aligyﬁagég for gold)s

s ‘e follouing notes on tio 1
am Pie Ri L Jack's repord

40 fest below Tunnel O, connccts Hose 1 and 2 shafts. Ten

feel soutn of Woi 1 shefty 4 fe
& epdosscut gods 63 feet to the wests

From a stope south of this shaft, 55 feédt above thls level,
Aus per ton and 1h tons assayed

evéls  now. inacéessibie

of Wos 1 shalty U4 feet of good ord is sesn on. the roof and

The Tipst 7 fect of the cross-

cut is in lode matter, with & 1ittle carbonate ore in parnet pocks
The next b feet i garnet fock with Some vbands of fair carbonate.
Short of taking it all out, it would vé¢ impossible 40 pample this so

as to average ity 48 theré are good and poor véins.  Sar

mie O was

takén as characteristic of about 2 feet, which if separable from. the

" whol8:li Peet would be very fine cree

It assayed Copper 5.2 por cents

 from this point onward, the crosscul traverses decomposed
felspar slaty rocks;

There ie ore at U level all the way (50 feet) between Noe 1 and

the castorn -gidé of the ore.

'No. 2 shafts; but for part of the distance the level is drhiven on
)  eastern -51d8 of' the At No. 2 shaft the castern op footwall
b 48 slmost vertical, very soft and slickensiding verticallye'

I took Sample 10 from the castera éiﬁﬁ of* fﬁie lode close %o the

barricade in
average of

L

eve

asgayed Copper 4.5 per eents’

Good

too mmich timbored to permit of sampling.  Cor he - sec!
the lodé Tpom east to west at the nearest aeccessiblé point; vize over

Fo. 2 shaft,
o 19 12 averages the remeining b feet of ore to the western
side of the 164és

Vel (32 feet south of No. 1 shaft)s R
fect 3 inches across the roof from the eastern side, It

This was an

Ul BY feet band of slaty "mallock® 1ies to ths west or Ssmplé 10
ope i Heen betwéen this point and Nos 2 shaft, Bub the roof is
Continuing the section of

2,

Sample 13 sverages 3% fect of ores It assayed; Copper

It assayed Copper 2.2 per cents

The orée in this level consists of éarbongbe of copper in a soft



LI o e .- ,
kaolinie motrize' |

Levél B, 48 50 foet ghove Tunncl v Down Noe 2 shaft the ore is
Been to. die ‘gﬁt\ 18 fect below Level D, although the lode eontinués.
It recomnencss 20 foet lower and the remalning distance down to B
hes very fair carbonaté oré on the north side of the shaft, bub at

E it awindles to a few incheds - Theré are-§ feed of decomposing
gornct rock on the west of 1%, &nd néxt a vertical band of {half-
Aundred-welght) 1utps of carbonabte o¥és A cross~tut from the shaft
after nassing this band; cuts 10 féet of soft garnet rocky 10 feet
of soft kaolinic rotk,; and 5 feet of Limestonce  No. 2 shalt 18 sunk
50 feet below B level. The lode is said to conbtifme; but to carry

no values wntil a depth of 44 feet is attaineds’ =

, Level I comnectd shoffs 1 and 24 but as it is aplven in the
¢ountyry on,ihe eest side of the course of the lode, the latter camot
be satisfactorily seen: The level is barricaded for ventlilation 6
feet south of No, 1 shefts 1 wes shown a fine specimen (several
pounds in welght) of copper glancs ore said to have dome from this
levels S

Level Gs Down No. 1 shaf® £rom Leveld E, the lode is sirongs but shows
o values down to 80 feet at the top of Level G. Thic Level is 38
feet helow that of Tuwmel P.  Limestone is seen in the level
immediately west of the shaft; and for 18 feet in a cross-cut %o the
woste The following section is seéen in the level on the north side
of the ghalfii- . ” : N
(Bastern s1d6)w~ - £he  ime
Siate - A N b I
Sof't lcde matier, 1o Sopper except siains 3
_ in westmogt 4 incheéss ‘ 2
Hepd Dliue quartzite, R 3
Soft Lodé matter on roof of level, the
‘westérn side showing molybdenite and . %
pyritess o o ' 5
0.
0

K+

K.
10

Limestone
10

farnet rosk with copper. cérbenates. *
Limestone, thickness unsscertained. :

{Western side)ss SR , "
At the sonthern face of the drive; 32 feet from Nos I shaft,

limestone on the westérn side is suececded eastwsrd by hard bilus

lode matler, ¢onsisting of quarty or gquartzites with garnetse’

captorn side. of the level siows garnets end pyritéswithh 116116 depw
“bonate of coppers” In fact the. ngﬁe i8 just g:g? the,\‘pm:}%% g‘f %}géngﬁ:
- dtlon from carbénate ‘to- suphide. Watér comes in fom this facey ond
-the Bottom of Jével E may be teken ac the water Level., Sampls 18
was taken from thé east side of the. level 27 foét south of ghe shafte'
Xt vat' o garnst potk containing .a good deal of molybdenits; a 11ttls
@yﬁigé%m@ Bome covper glance [chaléocite)s It assayed, copper 2.2
. per " ente. ¢ - R o . : 1 .

- it Thé 1level north of the shaft follows a very thin vein which
hes & steep underlie to the woet, and is slickensideéd in o mannep.
indicative of a vertical movements This vein is & soft weathercd
garnet rock,. accompanied by ¢opper carbonate which sometimes bedomes
ore. . There aré alse occagional dfystals of pyrites. A short orosse
cut has been driven to the west in similar lode matter; but no wall
has been met with, N0y has the limestone been touchelde

1

A few féet north of the shaft a winze has been sunk 3 feet below
tho levels,  This, das 4% was the lowest portion of the workings; was
baled out for my benefit and I made hasty notes and took samplese’
The. western 3 inches of the Winze was composecd of garned rock;

with 8 pood deal of pyrites and & black sooty materiel which might have '
been black omide. of topper. - Semple 27 assayed coppers; 15 per tenty



. ” ¥

siiver 3 oz8. ped ton and & acs of colds
” ; ‘ . e :

. Mexb damé 12 inches of poft garnet: rock followed by 4 inthes of
slate, and lastly {on eastern side), .15 inches of 8laté§ mérging
dovmwards into an-ore in waieh carbonate of topper was mized with
pyrites: . Servle 18 nppeared £6 be composed of half iron glances and
half pgrités helf of the pyrites being copper pyritess it assayed. .
Ceepper AL« pEr vent,. . o0 o e

The Q¥ sgwené& Lrom: the bottom of the winge gave-a faip., -
Prosgeet of @oLd in -the dishls . - B L e

Qther Outercpss = Near the top oF the rldge is & shallow open cub and,
a s > (0T ordginally 28 feet d¥8ps bul now sccessiblie Por only

13 Téed de%ﬁhs “The oub exposed garnet rogks with stresks and lénses:
of -carbonats ore over a len{e:%h of 110 feet and a width of up %o 11 feéts
An. average sample just south of the’ shaf'd over 8 feet Wwidth raturnéd
2415% Cu. s-bud much better grade ore couid bé selestefls  In the .
ghatt. (vefcr to Section, Plate 1) minersligation pilays out sbruptiy

at 8 feet fdepths ’ ' E

_.0n the southorn £all of fhe ridge, Within the andesité, a shellow

sqaf*ﬁ k‘nf;’tfmtas ";g“ shaft has begn put down on a narrow lode which 4
Bempics Gf bonaits from Ghis bk hots SELMANY ARdg.dbuectionyy Akthough
conaidersd to be only a loeal splash of mindralisetion, too small bo.

be of mich significencés The shaft was nearly full of water and no
samplés. were obidineds The andegité herd is finer graincd than usual

' @n& more homigfgézxaic = (wee’ deacription of rock alidss, Nov 5)s

8

~

7 ORE RESERVES,

Sampling during the present éxamination indidates thal the ore
on B level and. in ‘the open €ub averages betweon b and 6 per cénds
Study of thé 'resulis obtained friom shipments 6f ore in the productive
years of the'mine shows 1452 dons bveraged 6.2% and this ore was =
subject. to n ceblaln amount of dressing beford desputéhs Recent !
shipmenits by Mrs Potter/have been picked to better than 10% grades ¢

o Ow ng t6 the manner in which the copper ie distributed throug)
the ore, it is.not possible to gotaih & cléan produet dy plcking and
the ‘ﬁfsgarﬂs 5‘%% ’bg\m& 0 contain’ some popdentags of toppers  Henve

o ‘ ‘, ! 3 ) " BY i e " Tt i Lie: ;,J"""‘-“J“:“»':‘" T St r“",,:afﬁ"'-‘,.?:ﬂ A .;,«“\/ i y ot
§§ ﬁ%l%y; %E‘éi:?ng% ake at Jeast th¥ee. tons of Pivs. pemen{g orE ?‘,Q

‘ton of ten per cente

.. The lenticuler tharacter ¢f the ore shools introduces Fudihen.
dairgfeul ties into thé caleuiation of ofe Peserveéss  The fonming )
tdble ehows approximately thé amounts of oré and the veines in the.
various sectiong .of the mine. Dy Jack's Ascays on D level havs:
‘been used in-caleuleting the greds of the biock bétween G and D leveiss
(It should be mentioned that i various pieaces, on B end ¢ 1e¥els wnd
%gkggeigain. gpgi ‘ﬁ?ﬁi az;;i in theieut“ neer the "QY shafts samples wers

i 0 approzimate he sane Joéatio Lot token by Di. Jack
and that i4 eVery oase tho VOLuss veseraod BERASSALEen by Prs dock

thon the veoent gampling)s = , T



o

Abeve B level E H0 5 Pest 368

“ Betweén B & © levels, o :
South of Nhel shaft ?% 519" b

Section of Mine,  Tonnags Agggge Owed  suedwbgaper fon,

gouth of main open , . .
Toute 205 16 feet. kB 765

e
: : he)

3 2.3

Not'sh of Hoel ehafdt 5 feet 6

‘Between € & W Tovels L95 5 feot 28 | -
" Open Out 6% "OY shaft.125 - D2 Ol

TOTAL TO D LEVEE. 2075 . We3%
_ . The $otal Gopper content of thig 2075 tons amountsy on the sbove
Pigures; 6. 88.8 tons, but owing to the necebsity of picking the ore
10 phipping. grade; donsiderably léss than that amount vould be '

- obtaineds.’ Someé estinate of the ore obtaingble below D level mey be.

possible vheon Foadit is accessibles . Jack's ohgervations indicate
poo values bebtween ¢ and B levels; bub i is poseible thai et this
dopth the northward pitch of the ore body, if maintaincd from the
gurface: dovn, M4y have dbarried the section santaining the best lenses

of orc out Of the area beiwéen the sheftse

This opportunity ic taken to acknowledge with thenks the resdy
co~operation of ‘the New South Wales Department of Mines and in.
parvicaier Wy FeN.Handon'e capdble assintance in the 7isld and ¥re
ﬁiF.Wm;worth’ 8 microscopic examination of rock spécimens snd assays
of somplese ' ‘

The Attunga copper lodes are irrcgular leénges and bhunches of
ore in sheared garpebiferous liriestone bédss Comniey rock As
Devonitn fine eongleidrabtes, sheles and limestenss and intwusive
andesite and andesite brecdia.  Acid bloiite granits outeropping
¥ mile Qisbance has beéen responsivle for the contact moetsmorphicm
and Por ithe mincralisation.  Although the limoestene which garpiss
the lodé beds 18 move than 800 Peet dong and wp t0-60 fect wide,
worthwhile mineralisation is limited to 2 length of 160 fce%, near
the open cut and Noss 1 and 2 shafts aud @ meximum width of 16 feet,
usually sbout & féet ov less. - A Amall development of ¢re oceurs,
on the surface near the top of fhe hill ot 0" shait and a lens.of
ore in andesite on the southern fall-eoniains bomnites  Striké of
the principal mineralided secbtion is a 1ittle west: of northy @y
gteep 40 bthe weot and generad piteh to thé north, though individasl
Zenses ere nob persiateénts ‘

Some 1600 tons of ore have been shipped from ithe mine altsgether,

mostly from the open ¢ut, in the vicinity.of a proe-ore cross faull.
Faulting elsevhere in the mine is often.accompanied by an increase

in valuess  Average value of the ore Shipped is 6424 Due and a

1ittle over 5 awbts Au. per ton. Smdll amounts of molybéenum end
bismuth ere presents ‘ ~



_ \ " - 12 -
. J_.‘\ ‘ eo

~which on Jack's report is unlikely, the tonnnge after picking would

/ Ore reserves dovm to D level, 112 feet below the surface are
caleulated at 2076 tons avernging 4,3% Cus and 5.6 feet widthy'
Ouing to the neceseity of picking this ore to at least 7% £6v
shipment, the actual quantity vorth sending away on present
exposures will only be about 1000 tomss Best values ave round
sbout B level and gold velues spe confined to the open cut and the
inner portion of B level, Levels below ¢ sre not nov accesoible,
but Dre Rels Jack's report mentions iittle ore below D levels

F edit driven to cut the lode, 220 feet belov the outerop 18
being re-opened and will be examined vhen accessible

, The loaseholders would probobly be best adviecd to waste no
time in getting ocut all the good ore possible from their operations
around B level and the open cut nnd, unless very encouraging velues
are exposed in P adit, to avoid committing themseldves to further
heavy expenditures The margin of profit is not high, and even if
the mine beloy D level contained as much oxems the section above,

still not be large, and the absence of gold velues away from the
open cut and the south end of B tunnel reduces the profit margin
in such ore still moro. ,

{NsHs Pisher)

Chief Geolopiots

18th Jamuary, 1948,

A
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GEOLOGICAL PLANS
A'B & C LEVELS
ATTUNGA COPPER MINE
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PLATE 2.
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Chief” Geologist
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PLATE 4

CROSS SECTIONS A-A' & B-B'
ATTUNGA COPPERMINE
LOOKING NORTH

’

A = 39 a0 ——%9
VL Fos1lion of workmfs befow
C Leve/ rnot known exaclly
For Legend see [are 2
A Leve/
B Leve/
. C.leve/ |
T (S LML v
':‘U ' 0 Leve/ r‘———i,J(ﬁEA/gT—““:'_:'_ .
H :..; ] e e e i £ Tanel
) =y
1
. i
v
L i
SN
T e L;' = ‘Al i
b4l ) e 14l 4 .
[ Ll —ti &hl £ Lleve/ | £ Leve/ |
.
e
ol
i
H -
s ! el Y it e “/CV Leve/ ] No ore F Leve/
(1 n shaft.
A b,
Chrefr G:eo/:,flst
Minera/ Resources Strvey Banclh
v /o f L3
sl P e e L G Ofene/ | A L s G Level
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; _ PLATE 5.
DETAILED LONGITUDINAL SECTION

ATTUNGA COPPER MINE
SHOWING DISTRIBUTION OF VALUES
LOOKING EAST-NORTH-EAST

30 80 90

e i L,
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Ooerr

A/OZSbo?ff Gt

| 4 Lever

LEGEND
> GZ, (o > 3 thick

> 6] Gu < 3 thick

J-6ls > 3 thick

AR 4505 S L Clever

ja/o- GZQ/ o I ek

B
L ,f"lﬂ <3G > 3 thick
S
Wi,

<Flas < 3 thick

Stoped

- J D leve/ e
‘ j Al Anoesste

AR TR Fa?U/f/

/VO/J/)(;ft 4

@,.,_ J £ leve/

|
L e e
-,/:- re 77//)/)&3/ r’—/’/‘l A 3 [eye/

A Ten o

" feve/) : Chref .Geo/qgf/st,
Mirers/) Resources Survey Branct

vl al o
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PLATE G

FT Turirel

Ore b

LONGITUDINAL SECTION

AT TUNGA COPPER MINE
| SHOWING
GENERALISED OUTLINE OF ORE-BODIES
AND RELATION BETWEEN THE DIFFERENT MINERALISED

SECTIONS
100 0 , 100 200FT.
EE_L—.—d_l—_l__g_. ___4_’—_—1-7-‘#

LOOKING EAST & NORTHEAST
REFER TO PLATE | FOR DIRECTION
OF PLANE OF SECTION.

chHhrerlr Geo/ogx.sé

Winers) Resources Survey Broancs
3 12 £2
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