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1. SUFIIARY

Tais report summarises investigations carried out within Mining
Reserve No. 27%, to the end of 1973,

Geological and diamond drilling surveys z2fter 1970 are described
in greater detzil than other work since the information has not
been included in previous reports. Detailed informstion on
geophysiecal surveys are included in records produced by the
Bureau of Mineral Resources.

Diamond drilling beneath the Gubberah Gogsan has tested a mineralized
lode over a strike length of 270 feet (82 m) and to a vertical devnth
of 300 feet (91 m). The true width of the lode varied from 60 feet
{18 ») in D.D.H. 3 to 25 feet (7.65 m) in D.D.H. 5. In D.D.H. 3,
17.5% combined zinc and lead occurs over a true width of 21 feet

‘(6.4 m); in D.D.H. 4, 18;» combined zinc and lead occurs over a

true width of 11 feet (%.4 m); and in D.D.H. 5, 4.3% combined
zine and lead occurs over a true width of 4 feet (1.2 m).

A diamond drill hole into the Gubberah South Gossan revealed only
thin mineralized veinlets.

> INTEODUCTICY

Purins & helicepter reconnaissance survey for iron ore by oficers
of the Resident Geological Section in 1966, a gossanous outcrop
contnining anomalous lead, copper and zinc values was located
appreximately 4 'm nortan of the junction between the iary Jiver
end Minglo Creek (Shields and Taube, 1967).

In order to investigate this ggssan further, Government “ining
Reserve No, 275 of about 65 km~ was proclaimed on Decerber 21,
1966 (N.T. Gazette No. 6%),

Plate 1 shows the location of the FReserve. Access can be gained
from the Stuart Highway through Grove Hill and Mt. ¥ells to a
point just south of the Mary River Mines Zattery where a track
{01d Finglo road) trends eastwards through the southern part of
the Reserve. The Mary River crossing and aprrecachez need
reconstructing after every "wet season" to make szccess pessible,

The Bureau of lMineral Resources carried out geophysicel surveys
guring 1967 ond 1970-7%. [ines Branch, Departrent of i.7. undertook
auger geochemiczl survevs in 1967, 1969, 1970-71 and completed

six dismoni drill holes (total 750 metres) betw¢en 1970 =snd 1973.

b GECLOGY

The Regionsl Geclogy is devicted on the northwestern varts of the
Bine Craek 1:750 000 and the Ban Ban 1:63 360 Geolorical Series
Theets, Hocks in the area are included in the kesson Formation
and consist m2inly of auartz greywacke, pyritic carbonaceous
siltatme snd cmartz conslonerate with oome dolomitic marl and
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chert lenses. The rocks of this formation are similar to those
of the Golden Dyke Formstion which outcrops a few miles to the
east except that a significant proportion of arenaceous rocks
are present in the Masson Formation.

Semi~detailed geology of the central southern portion of the
Reserve is shown on Plate 2. The main part of this area consists
of a black soil plain between north-vwest trending ridges. Auger
drilling into black soil plain has shown that carbonaceous
siltstone/shale 2nd s=ndstone occur in approximately equal
provortions. The carbonaceous siltstone/shale does not outcrop
in this area. 3andstone has a tendency to outcrop in low ridges
particularly wihere silicification and ferruginisation occur
adjacent to quartz and quartz-hematite veins. '

OQuterop increases in the hills to the north and indicates o
greater proportion of sendstone in this area. Some of the
sandstone beds are conglomeratic. Substantizl thicknesses of
pyritic carbonaceous siltstone/shale were intersected in
D.D.H.'s 2,3 and 5.

The siltstone/shale beds rarely outcrop. However, in the southern
part of the Reserve, thermal netamorphism near the northern mergin
of the Cullen Granite has rendered the siltstone. and shale.
resistant enough to form outcrops along & north-west trending
ridge. The slate is commonly spotted due to andalusite and
cordierite. This occu.rence is not recovrded on the Ban Ban One
mile sheet, which shows the area as quartz greywacke. No granite
outcrops were observed within the Heserve.

Eedding strikes mainly nortii~west except in the vicinity of the
Gubberah Gossan vwhere it is more westerly (plate %). Cbserved
dips are mzin’'y to the south-west. An eiception occurs in the
contact metamorpnic zone where local north-easterly dips indicate
a synelinzl structure. Minor folds with steep plunges were also
observed in thb area.

Paulting and shearing occur along two iain directions, ftrending
apurozimately north-west and north-east.

The guartz-hematite sossan near D.D.Z. 1 trends nearly nerth-west
and outcrops 2s a slizht rise for a length of approximately 200 m.
A quartz vein with some boxwork structures which outcrops on the
side of the hill to the north-west may be part of the same fault
sone. At the southern end, the gossan is displeced by a north-
east trending fault just south of D.D.H. 1. BEvidence for a north-
east striking fault north of D.D.E. 1. includes the trend of lead
geoctemicsl anomalies (plate 3), abundant vein quartz in cuttings
from auger holes drilled in 1969, and the occurrence of & slight
rise and yreater tree density along this line. These features
are particularly well marked on the east side of the gossan;
evidence for faulting of the west side is not as clear. This

. faultin:; does not apusesr to displace the gossan.
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The Gubbersh Gossan is part of the north-east trending fault system.
This prominent topographical feature, which forms the crest of a
ridee with sheer drops of up to 6 m. on the eastern side and up to
15 m. on the western side, is composed of cuartz, hematite and
sheared sedimentary rocks. The length is aprroximately %35 m with
outcrops becoming thin and intermittent to the north and south.

The outecrop aupears to dip steeply west to vertical. A plane

t#%le survey map of the Gubberah Gossan area is shown on plzte 3.

4, GROZIEMISTRY

Auger geochemical surveys were carried out in 1967, 1969 and 1970. The
grid layout and contoured geochemical results for copper, lead and

zinc from the three surveys are shown on plates 4, 5 and 6 respectively.
(Grld coordinates are in feet + 100)

A Gemco auger drill waz used to obtain, where possible, bit samples
of weathersd bedrock heneath the alluvial and black soil cover,
Where the drill did not penetrate to bedrock, a sample of scil or
alluvium was collected from the bit. Aress inaccessible to the
drill were chin sampled from outcrop or from a2l]luvium approximately
12 inches velow the surface. .

Coprer geochemiczl values (plate 4) are relatively low and the
gontours have no signific-nt vattern. The anomeslies are isolated
and limited in extent. The highest copper value is 275 ppm at
28B/30S. The main lead and zinc anom:lies (plates 5 & 6) show a
similar south-easterly trending pattern and both are unclosed in
this direction. As contoured, the 1Padwz1nc anomzlous zone is
gbout 240 m wide with a trend of 325 which is approximately
parallel to the strike of sedimentary rocks. To date, the
anomalous zone has been traced continuously between median points
4W/225 and 243/608, a distance of about 1,500 m. The peuk wvalue
for lead is 9,000 pom at 8E/3%25 and 8E/365 and for zinc is 4,400
ppm at 8E/385. .

Background values in the pyritic, carbonacecus siltstone and shale
probably accocunt for this anomalous zone, with ths exception of
the higher peazks. In particular, the anomalies associated with
gossanous outcrops and the south-west trending anomaly with

pezks at_EE/32S and 43/368, which cuts across the strike of beds,
are significant in that thev are unrelated to the black shale.
These anomalies warrant further investigation, as they were not
fully tested by D.D.H. 1. '

For six of the auger holes, samples were taken.zt 5 feet (1.5 m.)
intervals down the hcle and were analvsed for copper, lead, zinc
and nickel. These indicated little variation in the geochemiztry
of bedrock samples, showing that deep holes are unnecessary in
this area. The thin cover of light grey sand end silt has lower
geochemical vzlues than the bedrock, and the lateritic clays,
where present, commonly have slightly higher lead and zinc values
*than the bedrock.
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Chip samples were taken zcross outcrops of the two gossans at
jntervals of 50 feet (15 m), and were geochemically analysed

for couper, kad, einc, nickel and silver., Copper and silver
values were generally low, with highs of 500 prm and 4 ppm
respectively. Nickel values were discarded because of contamina-
tion from the grinding vessel. Lead and zinc values are shown on
plate 7.

For the CGubberah Gossan, the highest lead vnlue was 3.1%; only
three velues were below 0.55. All values of lead, except one,
for the scuthern gossan were also anomalous, with a peak of 1.7%.
Zinc values for both gossans were much lower than lead, probably
due to erecter mobility. A few zine values were anomalous.

5e GEQPHYSICS

Geophysical surveys were underteken by the Bureau of Mineral
Resnurces in 1967, 1270, 1971, 1972 and 197%. The areas investigated
are shown on Plate 11, '

In 1967, Slingran (electromagnetic), gelf votential, marnetcmeter,
and rediometric methods were used in conjunction with the zuger
geochemical survey (3nields & Duckworth, 1969)}. These surveys
attempted to trace possible extensions of the Gubberah Gossan to
the south-weat beneath the black soil plain (Gubberah South “est
grid). N¥o radioactivity was associated with the Cubberah Gossan,

.80 that this method was not used across the blsck soil plain.

31lingram showed two disturbed zones (A & B) both trending approx-
imately north-south., The zone to the west of the cossan (A

was thousht to be due to zraphitic shale, while the one south of
the Gutberah Gossan (B) was vessibly due to an extension of

the gossan with a marked change in trend. Gossanous material

was present in the vicinity of Anomaly B, Results of a self
potential traverse across Anomaly B agreed well with the Slingram
results. A magnetic traverse indiczted a feature which corresponds
to Ancmaly B.

In 1970, Slingram, Turam and megnetic meazsurements were made over

a gossanous outcrop known as Gubrherah South (ﬁilli&ms, 1971). Self
votential and resistivity measurements were attempted but failed

due to dry conditions. Electromagnetic and minor masnetic anomalies
occur close *to the geochemical =romzlies. The north-west trending
electronarmetic anomalizs wvere thougirt to be due to conducting '
carbonaceous rocks rather than to bise metal minerelisation. Breaks
ir the contours may indiczte faulis.

The 1971 geophysical survey (Bulloek, 1971) used the self potentizl
method over the Gubberah 3out: ~rid (same grid as 1970 survey). No
correlstion of the results with vrevicus geochemical or peophysical
results wes arparent. An undisturbed area to the west of the
gossan and a disturbed area to the east probably reflect chnnges

in lithology rather than sulrhide ~ineralisation. Geochemical
snemslies oecur only in the diaturbsd zene, but thers is no

corralstion with individual .Y, nmnonclies,
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A low level airborne magnetic survey was carried out in 1972 over
Reserve 275 and adjacent areas to the south, east and west. The
contour man indicates that the granite contact trobably occurs

close to the south--est corner of the Reserve and has an east-south-
easterly trend. A hizhly disturbed magnetic zone with a width of
sbout 120 m extends from the granite contact to just north of the
Gubberah Gossan.

The 1972 ground survey (Michael and Young, in vrep, and Syies, in
prep) studied the geophysical responses from known mineralisation
at the Subbersh Gosszn and Minglo line and undertook reconnaissance
surveys over two areas selected from the aeromsgnetic data (Hinglo
1 & 2 areas), Magnetic, gravity, electromagnetic (Sl*ngrﬂm, Turam,
PTransient E.M.) and $.P. measurements were made.

The Gubberah Gossan did not show any magnetic response. A strong
S.P. anomaly with north-north-west trend at the southern end of
the Gossan, Turam ancmslies which parallel the strike of the
bedding, an 2.F. anom-ly and Transient B.i, anomalies are all
probably due to conducting carbonaceous shale. Discontinuities
in Trafisient E.M. anomalies were thought to be due to a fissure
filling of quartz and/or sphalerite. Results for the gravity.
traverse were inconclusive.

The Minglo area was chosen to investigate an aeromzgnetic anomaly
within a west-north~west trending magnetically disturbed zone,
The following conclusions were reached: "that the ground
peophysical reconnaissance worir at Hinglo 1 has not resulted in
the delineation of any outstanding feazture which in anyway

might be indicative of sulphide mineralisztion. The association
of electromzgnetic and S.P. znomalies over the southern part

of the Minzlo 1 srid must be intsrpreted as evidence for the
presence of carbonacecus rock units based on the results obtained
in the Gubberah locality. The added association of both short
and long wave length magmetic anomalies with this region can cnly
be interpreted at this time as evidence for metamwor;hism.”

The Minglo 2 area was chosen to investigate a vrominent west-north-
west trending aeromsynetic anomaly. 1rbon@ceous shnle is the
probable cause for the ertensive M.il. _ncmalies. Lack of diagnoestic
5.P, anomalies may have resulted from measurements being msade
mainly from within a large regional anomaly.

In 197%, surveys wer: carried out in the Gubbersh, Gubberah South,
Minglo 2 end Mary River Vest areas (Major, in :prep. and Hone, in
prep.). A coincident Transient E.M. and nagnetic anomaly was
delineated in the ¥in~lo 2 gzrid and a diamond drill hole site was
pegred at 86.54/2%5.55.
In the Gubterah Gossan aresz, Transient %.M. and Potentisl Drop Ratio
esults indicate a resistive feature coinciding with the Gossan
within a conductive hest roeck. Tovorsravhic and unimown vesthering
effects mske the recemnition of a gravity sncmaly uncertain. The
Gubberah South Uossan is in a zone of low conductivity and has
no magnetic or gravity respconse.
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Phe work carried out on Mary River West grid indicates that the area
¢an be divided into the following 5 zones based on magnetic and
Pran~ient E.M. data and rock outcrops: .

(1) low magnetic relief and very low conductivity - granite

(2) hizh magnetic relief and slightly higher conductivity
than 1 - metamorphic aureole

{(3) & (5) maznetic lows and high conductivity - probable carbongceous
shale , :

(4) magnetic highs and lower conductivity than 3 & 5 - less
carbonaceous shale than 3 & 5. '

6. DIAMOND DRILLING RESULTS

Six diamond drill holes totalling 760 m have been completed in the
area. D.D.H. 1 was drilled in the Gubberah 3outh area, D.D.H.'s
2-5 at the Gubberah Gossan, and D.2.H.E.M. 1 into a transient
electromagcnetic anomaly just south of the Reserve boundary.

Geological logs and assay resulte for the drill holes are included
in Appendix I. Petrological descriptions for some core samples
are contained :in Appendix TII.

Gubberah South

D.D.H., 1 was positioned at 9.3%/34.,55 and denressed 50o on a bearing

of 245° marnetic, to test & 9000 ppm lead anomaly located at 8%/363

within the scuth-east trending zcne of lead-zinc anomslies. This
zone of ancmalies coincides with & low outcrop of quartz-hematite
gossan (southern gossan) which is very thin and eross faulted at
ite scuth-eastern outcrop extremity, in the region tested by
D.D.H.1 (plate 2). Sedimentary rocks in this area dip steeply to
the south-vest. :

Rocks intersected in D,D.H. {1 are sandstone and pyritic carbonaceous
siltstone of the Masson Formztion, veined by quartz and carbonate. .
The sandstone ranges from very coarse to fine, and contains many
graded beds with thin siltstone and/or shale tops. The shale is
black, sooty and carbonaceous, with zbundant oyrite along bedding
planes and in cross cutting veins.

Minor calena, svhalerite and pyrite mineralisation is associated
with the quartz and carbonate veining. (See Arpendix I for assays).
The 4.1} lead ascgy from scrapings between 248' and 250 (75.6 m -
76.2 m) was not substantiated when check svlit core samples were
taken. Scraping of this core may have dislodged small specks of
galens tc give a biased sanmple.

The carbonszte-quartz zcne from 422' to 440' (128.6 m - 134 m) contains
yrite, and svecks and putches of sphzlerite and galena up to 0.75 inches
about 2 cm) in diameter. Srlit core from 425' to 430' (129.5 m -

131 m) yielded the highest values of C.61° zinc and 0.11% lead.
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The sandstone sections, 403' to 420' (122.8 m - 128 m) and 445' to
475" (135.6 m - 144.8 m) contain numercus thin carbonzte veins

with pyrite, schalerite and galena. The follcwing are the hichest
assays for split’core sam-les: 3. 5% zine (465' - 470" or 141,7 m -
14%.2 m ), 1.2 zinc and 0. 1. lead (470" -~ 475" or 143.3 m - 144.8 m).
Copper values are low, usually below 100 ppm. Nickel values shown

in Appendix 1 should be disregarded due to contamination from

the grinding plates.

The dip of the southern gossan cannot be determined, as correlation

of the outeror with veins intersected in D.D.H. 1 is uncertain.

If correlated with the gqu=rtz vein from 241' to 248' (73.5 m - 75.6 m)
down hole, then the dir is about g0° to the north-east; if

correlated with the ouzrtz-carbonate one from 422' to 440' (128.6 m -
134 m), then the di» is approximately 75 to the south-west. Correla-
tion is made more uncertain because D.D.E. 1 was drilled in the
vieinity of an inferred fault, which may cut z2crosz and displace

the gossan,

Gubberzh Cooszsn

Loca¥iens for the drill holes ~re shaown on plate 7 gnd 4rill hole
sections on pl=tes © - 10,

D.D.H. 2 was drilled with 45° derreszion from the ezstern side of
the gossan arnd hrd %c be abandoned due to drilling difficulties

at 531 feet (162 m). There is a vpossibility that the lode commenced
2 feet (0.6 m) before the end of the hole when quartz, brecciated
sedimentary rocks and minor pyrite were intersected. The remaincer
of the core consists of sandstone except for approximotely 80 feet
(24 m) true thiclmess of carbonaceous, pyritic siltstone and shale.
The drill hele reached a sufficient depth to indicate that the lode
zone probably had 2 westerly dip. The remaining 3 holes were
drilled from the western side of the gossan after accecss was

gained using a bulldozer.

In D.D.H. 3, a lode consisting of oguartz, brecciated sedimentary
rocks and massive sulvhides (*r1n01va11y sphelsri te) was intersected
between 275 feet and 356 feet (83.2 m. - 108.5 n) - true W1dtn apLrox-
imately €0 fent (1?.3 m). Zinc averasred 7. 4% and lead 0.5% over

this interval. Betreen J08 and 336 fe~t (03 9 m = 102.4 m) - approx-
imately 21 feet (6.4 m) true width - zinc averaged 15.67 and lead
0.9%. The highest zinc vzlue was 50.5% between 310 and 312 feet
(94.5 mo- 95.1 m) snd the hirhest lead value was 11, between 308

and 310 fest (93.9 m - 94.5 m). The highest silver —alue was only
0.8 ounCeq/t n retsesn 310 and %12 feet (94.5 n - 95.1 m). Shale/
siltstone {vyritic 2nd carbenzcerus in the unweathored zoﬂe) was
intersected from the surface to 202 feet (61.6 m). The remainder

of the core, except for the lode zone, is gardbtope with minor
ailtstone,
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In D.D.H. 4, the main lode was interscected between 308 and 365
feet (93.9 m - 111.2 m) - true width approximately 40 feet

(12.2 m). This interval averaged 9.1/ zinc and 0.1% lead, while
the section between 340 and 355 feet (103.6 m -~ 108.2 m) -
avproximately 11 feet (3.4 m) true width - contnined 17.7% zinc
and 0.4% lesd. Silver values were mostly less than 2 pom with a
high of 14 ppm between 352 and 355 feet (107.3 m - 108,2 m).
Other cusrtz sulpaide veins were intersected between 226 and 227.5
feet (68.9 m - 69.% m), 231.5 and 233 feet (70.6 m - 71 m),

260 and 261.5 feet(79.2 m - 79.7 m), 263 and 264 feet (£0.2 m -
80.5 m), 271 and 276.5 feet (82.6 m - 84.% m), and 285.5 and

287 feet (87 m - 87.5 m) (See Appendix I for assay results).

In D.D.H, 5 the lode was intersected between 272 and 701 feet
(82.9 m - 91.8 m) - true width approximetely 25 feet - and
averaged 1.1: zinc and 0.%% lead. The interval between 276 and
282 feet (84.1 m - 86 m ) = 5 feet true width - averaged 4.1/
zine, 0.2% lead and 0.6 ounces/ton silver. The remainder of
the core consists of carbonaceous siltstone/shale with a few
barren quartz veins.

The lode dips between 700 and 20° to the north-west., The
thinnest intersection was in D.D.H. 5 where the lode occurred
within carbonaceous, pyritic siltstone (plate 8). The gossanous
outerop also thins in the region where it is ir contact with
siltstene as evirapolnted to the surface from D.D.H.'s 2, 3 &

5 (plate 3).

- Bxamination of diamend drill cores indicates that intence

leaching of the sedimentary rocks has occured to a decth of 100

to 150 feet (30.5 m - 45,7 m) below the rossan outcrod.

D.D.H. E.M., 1 was drilled to test a coincident magnetic and
transient %.M. anomaly in the Minglo No. 2 area., The hole was
drilled verticslly for 293 feet (89 m) at grid coordinates

86.5W / 25.53. The core consisted entirely of carbonaceous shale/
siltstone. Much of the rock has a spotted texture due to thearmal
metamorphism from the adjacent -~ranite. The main sulphide mineral
( 10% in some zones) is pyrrhotite, and this is the probable

cause of the distinctive magnetic zone which is apparent on the
airtorne map adjacent to the granite contact.

1. CCNCLUSTONS & RNCCOHMEENDATIONS

Diamond drilling at the Gubberah Gossan hes so far tested the lode
over a strike length of 270 feet (82 m) and to devrth of 300 feet
(90 m) vertically below the outcrov. Over this interval, the
mineralised zone is up to 60 feet (18.3 m) wide and reached a

peak metal content of about 405 combined lead and zinc over an
estimnted true width of 2.4 m in D.D,H. 3. However, considerable
additional diamond drilling will be required before meaningful
estimates of tonnage and grade can be calculuted,
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Further drilling is also reguired to test the significance of the
southern gossan and associated auger geochemical znomalies.

Little attention has been paid to the area of the Reserve north

of the Gubberah Gossan. This area should be checked for gossanous
outecrops. A stream sediment geochemical survey may =ssist in
locating mineralisation in this area which would be largely

inaccessible to an auger drill.

The zone of maenetic anomalies adjacent to the granite is probably
caused by thermally metemorphosed carbonaceous siltstone/shale

containing abundant pyrrhotite.
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DIALOND DRILL L1OGS ifD ANALYTICAL RBSULTS, RESSRVE 275,
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o 4 ANAILYTICAL RBSULTS

Interval
netres Cu Pb In - Co Ni ca Sn Ag Au

68.73 - 69.03 570 180 400,000 150 <10 1,560 4
(225.5' -~ 226.5')

69.0% - 69.336 3,700 25,600 173,000 60 <10 500 <50 16  <O0.1
(226.5' - 227.5"!

70.60 - 70.90 40 3,470 83,000 320 470 330 2
(231.6' - 232.6") - ' _

70.90 - 71.05 280 4,360 368,000 218 270 870 6
(232.6' - 233" _ S

7%.10 10 270 2,000 10 <10 15 <2
(239.8" )

79,20 -~ 79.50 300 320 281,000 96 10 870 3
(259.9' - 260.8') _

79.50 - 79,75 140 50 202,000 68 <10 670 <2
(260.8' '~ 261.7')

80.10 <5 280 2,070 18 <10 20 <2
(252,8! ) .

80.20 —= 80.50 ~~. 910 14,000 232,000 ,77 <10 720 11
(263" - 264" '

* 82.65 - 84.35 50 190 6,020 «10 210 15 2 <C.1
(271.2' - 276.8')
86.96 - £7.26 220 3,480 466,000 142 20 1,220 ¢50 11 < 0.1
«(285.3' - 286.3')
- 87.26 - 87.41 60 5,250 276,000 248 360 690 ¢50 5 < 0.1
(286.3' - 226.8") :
© 92,00 = 92,30 50 140 20, 200 o5 10 60 3
-(%01.9' - 30z.8") :
92.30 ~ 92,60 <5 70 1,800 10 <10 6 <2
_ {302.8' - 303.8') |

92,60 = 92,90 <5 80 7,860 15 <10 25 (2
(303.8' - 304.8')

792,90 ~ 93.20 50 60 63,000 30 <10 215 &2
(304.8' - 305.8')

03,20 - 93.50 15 70 131,000 15 <10 50 <2
(%05.8' — 306,8') . ... 5 —y
L CER 507 93.80 30 30 ko 340 349,000 25 25 10 135135 <20 -
(306.8' ¥i307.8") ' -

5.80%% 0 ISy 260mws527 5,630 129,000 90 26/ 100 /39% 480 ' 50 6174 0.1
(S ST gag ey oL 2O 208

94,70 - 95.60 / £ 0 We  go 33,400 10 304 10 2°® 100 ¢2°
(z10.7' 2 313.7° ;

95.60 ~ 96.50 60 20 5% 50 22,900 1030 ¢ 10 210 70 <2 ©
(31%.7* 2 316.7") '
© 96.50 - 97.40. g0 2003%%° 1,200 246,000 goasz 20 1787 685 50 10 29 0.5
(516,722 319 6')

© 797,40 - 98.30 /L 40 232 80 6,160 <4«100 <10 S¢€ 20 <2 ©
. (319. 6'23'322.5') - :

98.70 z 99.20 . o 5 13 10 7,800 1076 ¢10 € 22 <2 ©

*(322.5' 2 325.5') |
93.2C = 100.10 ~ 50 2347 210 12,000 2100 210 75¢ 26 £2 ©
"(325.50 79 328 4%

4)

oo/2




Interval
metres Cu
(feet)
100,10 = 101.00 lev 200
(328.4* 2 331.4')
101 - 101.90 5¢ 20
(331.4' 31 334,31)
101.90 - 102.80 12w 70
(534.3" 2 337.3')
102.80 = 103.70 4y 15
(337.3' 21 340,2')

10%3.70 - 104,60 4 90330
(340.2' 2 34%.2")

105.50 ¢ <5

(343.2'2=1346.1")

105.50 =
(346.1"
106,40 =
(349.1" 2
. 107.%0

| LN

106.40 .~ 40
349.1')

107.30 1 140
352.1')

108.20 696 240

-
T (352.1' Yhsst )

108,20 -
(355¢

F

. 110 -
(360.9' &
110.90 «~

-

109.10 340 130

2 358!

" 109.10 - 110 271130

(358' *-'360.9')

110,90 27 € 90
363.9")
111,20 ¢ 45

(36%,9' 22 %64,.801)

Cont, D.D.H. 4 ANALYTICAL RESULTS

Pb

90

50

20
120
140
610
3,260
3,720
10,000
5,420
850

250

Zn Co

233,000 2% 75
13,700 © <10
47,000 te 20
3,540 © ¢10
750 < <10
2,200 o ¢10
35,800 49 15
168,000 *o=100
354,000 AL; 90
229,00042 ©140
225,000 e3 70
48,200 4& 15

7,400 43" 50

Ni

£10
<10
<10
£10
€10
£10

210
60

: 200

£ 10

85

Cd

27 40780

('7(* 60
45 5 165 .

29 10
1 s
34442
3246102
V395 465
1819 go5
1120640
P& 645
332 140

7.2 8

Sn Ag

o o< 2

6 <2
O (2
O <2
0 <2
e &2
<50 1S 5
Yl 14
3711

Nr&ls

O 2

Au
(awrt/ton)

<0.1
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. D.D.H. 5 AVALYTICAL RESULTS

- Interval - :
feet Cu Pb ' Zn g ¢d Co Ni Sn Au
(metres (ppm) (awt/ton)
245 165 g,600 585 {2 20 <10 <10
(74.6m)
256 110 1,620 225 <2 25 <10 210
(78,0m) _ :
%20 65 210 495 <2 12 15 25
(97.5m) '
340 160 70 210 {2 4 20 20
(10%.6mn)
266 ~ 268 105 2,230 1,975 &2 22 <10 <10
(81.0 - 81.6m
268 - 270 120 360 615 £2 - 10 <10 15
(81.6 - 82.3m) _
270 = 272 60 1,100 820 ey 20 210 Z10
(82»:_3m: 82 gm) e e N e e e e vt ko © ot M T 1 R T W TSI Y S s o
272 274 220 110 5,200 5,200 &2 35 25 55
(82,9 - 83.5m .
274 ¥ 276 2o 40 2,660 3,460 42 35 210 £10
. (83.5 - 84.1m) ' |
276 £ 278 8= 40 450 31,250 16 175 21% 220 <50 <0.1
(84.1 - 84.7m)
218 2280 30 580 9,330 16 63 260 265 <& 50 <0.1
. (84.7 - 85.3m) : _
. 280 ¥ 282 80 6,140 81,200 19 280 80 110 450  <O0.1
(85.3 - 85.9m) - :
. 282 Togy 40 1,720 220 L2 12 80 130
(85.9 ~ 86.5n) g |
- 284 X 286 25 2,150 380 {2 12 40 85
(86.5 - 87.1m)
286 ¥ 288 35 2,400 1,600 22 17 10 20
(87.1 - 87.7n)
288 X 290 15 460 420 {2 3 210 <10
(7.7 - 88.3m)
290 ¥ 292 - 60 705 775 <2 12 <10 10
(88.3 - 88.9m) -
292 & 204 25 860 330 - <2 5 £10 210
(e8.9 - 89.5m)
294 k¥ 296 20 8,200 5,890 42 55 40 115
(89.5 - 90.1m) :
296 X 298 10 1,530 1,615 <2 30 210 10
(90.1 = 90,7m) |
298 ¥ 300 185 1,215 17,150 L2 75 15 80
. (9007 - 91.91{1)
- 300 ¥ 302 10 7,065 5,375 2 50 210 £10

(91.4

- 92,0m)

o

s
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CORE SPICIMENS
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D.D.H. 1. 377" (114.8 n)

Minerals present: Pyrite, sphalerite, sericite, muscovite, quartz,
‘ . chlorite.

The rock consists largely of black carbonaceous material containing
small grains of quartz and muscovite, with very fine-srained mssses
of sericite and chlorite. The rock has a strongly sheared appearance
and contains thin veins of pyrite pur:llel to the schistosity. In
addition some pyrite is present in small irreguler fractured messes,
very minor grains of sphalerite are scattered throughout.

The rock is a stronrly carbonace.us siltstone.

D.0.4, 1. 52" (137.6m)

Tdentical with D.D.A. 3 390' except sliﬁhtly wore sheared.

D.D.H. 1 507" (154.5 m) '

The rock consists of a coarse grained mixture of quartz and dolomite,
both -ranging up to 5 mm zcross. The quartz has s strong undulose
extinction and is zoned with fine grained inclusions. Zones of
inclusions comnonly transgress cryrstal boundaries in both minerals
and in places =zlnost veriect rhombs of inclusicns are present in
quartz grains. It would appesr fron these rhorbs that an earlier
formed dolonite hius been recrystallized with the prese.vation of the
original crystazl for.: by the inclusions.

Sphelerite isc the princival opigue nineral, it forms irregular areas
in dolomite and contains within it small guantities of salena and
stannite. /

D.D.H., 3, 201' (64,3 )

The rock is similar to D.D.H. 1. 377' except that it is slightly less
sheared and contains tands of rel:tively carton-free siltstone.

D.D.H. 3. 279' (£5.0 m)

Minerals present: Sphalerite, galena, pyrite, talc, quartz.
Sphalzrite is the principal sulphide mineral; it forms z vein asbout
3 mm thick traversing the section.

Galena and pyrite are a2lso present in the vein, galenz forming about
3065 and pyrite 10j5 of the vein mineralizaticn., 'Both spholerite and
galena show well-developed zel textures in places vhere the minerals
avpezr to have growr into open spaces in the vein.

The country rock consists of mainly sericite, randomly oriented and
colourless chlorite with the vein filling of comb-like cuartz, coarse
grainsiced, with srains sversiging 2.0 un across. nis guartz is

chnrocterised by zoning by very fine-grzinad inclusions
/3
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of an indeterminate nature. Both sericite and chlorite in places
are replacing a lath~like mineral, none of which remains, but

which, by its form, could have been feldspar. This mineral must
have formed at least 10/ of the original rock end from the generally
unifeormly fine grained metrix the rock could have had a porpayritic
texture. Some epidote is present as small irregular grains. The
rocic has been extensivelv altered, appzrently by the solution
responsible for the nineralization, and it is impossible to determine
the c¢riginal rock type, except to say that it could have teen a

porphyry.
D.D.H. %, 310' (94.5 m)

The section consists almost entirely of sphalerite containing minor
pyrite, quartz and very minor marcasite.

D.D.i. 3, 3%1' (100.8 m)

Minerals present: Sphalerite, pyrite, stannite, marcasite, quartz.

Sphalerite forms abont 4075 of the rock, as large crystalline aggregates
containing small irresular bodies of stannite.

Pyrite and marcasite comprise roughly 20% of the section, nyrite forming
large subhe’ral crystzls up to 10 mm in length. Throughout the section
the pyrite has extensively altered to marcasite which appears as a

very fine greined, highly anisotropic ag;retate of crystals, for the

- most vert exiiibiting sel textures.

The gangue nineral is quartz which forms a coarszly crystalline aggreg:te.

D.D.H. 3. 290" {118.9 m) ‘
Miner&ls present: Quartz, biotite, chlorite, carbcnaceous material,
kaolin.

The rock consists essentially of pcorly sorted clastic quartz gresins
ranging up to 1.5 mn across set in a me=trix of chlorite, biotite,
miscovite, and some carbonaceous material.

Kaolin could not be identified unambiguously in thin section, but the
hand specimen showed small specks of what aypeared to be kaolin
resulting from the westhering of feldspar griing, which range up to

2 mm serossy no unaltered feldspsr rem-ins in the rock.

The matrix, wiich has a marked flow-like texture, contains nests of
bleacned biotite, partly altering tc chlorite in places, chlorite,
ksolin, and large (2.5 m) segrezetiong of carbonaceous material.

The roeikx is ~reywsacke which has been sheared to some extent.

Fyrite is the only opanue mineral, and this miner:l is only present
within the cleasztic quarvz ,rains,

../4
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Hary River D.D.H. 4. 79.5 metres (260.8')

Hinerals present: Quartz, sphalerite, pyrite, masrcasite.

Sphalerite is the principal ore mineral; 1t is breccizted and contains
small inclusions‘(1 micron) of pyrite and marcasite along crystal
boundaries. The only zangue mineral is quartz which has the seame
texture as section D.D.H. 1, 106.5, 108.7.

Mary River D.D.H. 4, 106.5 metres (349.4')

Minerals present: @uartz, sericite sphalerite, galena, pyrite.

Sphalerite is the principal ore nineral, forming a breccizted mass

of fregments up to 1 cm across, vhich have the same evidence of
movenent as those from 108.7 metres. Galena forms small irregular
masses in the spaslerite, and accounts for about 55 of the ore miner=zl:z,
Pyrite is a very ninor constituent, forming one small mass of subhedral
erystals 0.5 mm long in the quartz gangue.

The cuartz gangue iz similar to that in the section D.D.H. 4, 108.7,
but this section differs in that no carbonzte is present and a small
fragument of sericite schist is present in the qu-ria.

D.D.H. 4. 108.7 metres (Z56.6')

Hinerals “resent: Quartz, caleium carbonate (?dslomite) spaalerite,
- ]
pyrite, galensz, »yrrhotite, zsrczsite.

The section consists mainly of sphalerite and pyrite in - matrix of

quartz and calcium carbonuate (probably dolomite%. The sphrleprite is
brececisted, the larrest fragments nmeasuring 1 cn scress, and are
extensively fracturgd in places, Pyrite, wiich forms acout 307 of the

ore minerals present occurs as a porous gel textured material (Melnikovite)
and as aggregstes of small cubes. Galene fills spaces between pyrite

and sphalerite, and accounts for abcut 5 of the ore minerais.

Harcaszite and pyrrhotite are minor constituents in the ore; pyrrhotite
forms very smzll]l irregular bodies in both pyrite and sahalerite, and
narcesite zprears to be forming irreguler crystalline nmazsses by
alteration of pyrite.

In thin uzection s'ne of the sphale:ite is seon to be zoned in bands of
lighter and darker brown, yet betwsen fragments of this minersl the
zoniny is not continuous, indicating that is has been noved after
fracturing, possibly during the introduction of the ouvaritz-lolomite
gangue .

L psrticulsr point of interest is th:t pyrite is associated only with
carbonate, it is quite clearly replacing carbonate zreas, flowing
along interfaces of dolomite snd quartz and growing inwards into the
dolonite along a front marxed by the formaiion of small perfectly
formed cubes, In addition, at very high me-nifications nyrite can
be seen f.oooirn s thiin odlnmo zround most of the aphrlerite Trognsuts.

It s frisle obwicus thoi this mineral hea boza dntreduced ot a lote
stage in the ore form-tion.

../5
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fuartz is generally coarsely crystalline, and comnonly contains
gzoned areas consisting of patches of dusty inclusions which could
not be identified, BExtinction is sharp, except vhere grains consist
of radiating crystalline aggregates, indicating introduction after
fracturing of the ore minerals.

The impression gained from the textures in this section is that
sphalerite has been sheared and brecciated; following the shearing,
quartz and dolomite have been introduced; and finzlly pyrite has
replaced carbonate and has formed overgrowths on sphalerite fraguments.
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