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1. SUMMARY

Kennecott Explorations (Australia) Ltd entered into a joint venture
on November €, 1979 with Amcco Minerdls Australia Company, to
explore for lead/zinc mireralisation similar to that which occurs
at the H.Y.C. mine, in the McArthur River region of the Northern
Territory. . The McArthur River area lies some 700 kms southeast of
Darwin and the joint venture area covered Exploration Licences 1330,
1331, 1332, 1943 and 45 mireral claims on the southern boundary of
E.L. 1332. The E.L.'s occur immediately along strike both north
and south of the H.Y.C. mine and associated lead-zinc deposits at
McArthur River with the northern area being called Caranbirini and
the southern area Glyde River,

The area is remote and only superficial exploration work was carried
out prior to Amoco's activities.

Mineralisation at the H.Y.C. mine and associated deposits is located

on the eastern margin of the Batten Trough in Middle Proterozoic
Carpentarian sediments. These sediments were deposited in a rift zone

and comprise red-beds, carbeonates, dolemitic shales and siltstones and
pyritic shales. The deposits occur in Tocalised pyritic sub-basin
associated with a major growth fault, the Emu Fault Zone, which is
believed to be a major control to ore solutions. A1l known mineralisation
is restricted to the basal pyritic section of the dolomitic bituminous
shale sequente; the Barnay Creek Formation. In the Kennecott program
these shales comprised the target horizon. '

Amoco's exploration program consisted of extensive airborne Input E.M.
and magnetics, ground I.P. and gravity, geological photointerpretation,
geological mapping and percussion dri]1ing. Amoco's preliminary work
showed there was potential for the prospective target horizon in the
northern area and in the southern area a new fault controlled sub-basin
was delineated. Amoco carried out diamond drilling in both areas with
two holes being comp]éted at Caranbirini and seven in the Glyde River
area.
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Amoco's drilling showed that in the Caraﬁbirini area the only
remaining potential for economic lead-zinc mineralisation was in

a postulated euxinic basin adjacent to the Emu Fault which had

an associated 3-4 mga1 anomaly similar to that at the H.Y.C. mine.
Kennecott drilled this anomaly with negative results. An unexpected
thickening in an overlying formation made the depth of potential
mineralisation to deep to be economic.

In the Glyde River area Kennecott drilled four holes, two of which
consisted of deepening previous Amoco holes to the target horizon.
These two holes, GRS and GR7, tested a northern sub-basin
developed along the Hot Springs Fault while the remaining two holes
GR8 and GRI tested a southern sub-basin developed along the Emu
Fault. 'Both of these sub-basins had the prospective pyritic shale member .
developed but had only negligible values of base metals associated.

As these sub-basins were tested at the base of the postulated syncline
where the best trap site for metalliferous solutions was to be
expected it is considered that there is no further potential for an
economic stratiform lead-zinc deposit in the Glyde River area.

Testing of both the Caranbirini and Glyde River areas has shown that
no further drill targets exist within these areas for stratiform
lead-zinc mineralisation at economic depths. It is recommended that
the joint venture be terminated.
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2. CONCLUSIONS AND RECOMMENDATIONS

The drilling in the northern Caranbirini area has shown that no
potential exists for economic stratiform lead-zinc mineralisation
to be located at depths less than lkm. This depth does not meet
the present Kennecott economic parameters and thus no further drill
targets are recommended in the area.

In the southern Glyde River area the fault controlled Glyde River
sub-basin, which has identical stratigraphy to the McArthur River
area, has been shown to-have thick accumulations of the prospective
Barney Creek Formation. Throughout the basin the basal pyritic
shale target horizon is developed within the Barney Creek Formation
along with an increase in vitric tuffs showing volcanic emanations
were active at the time. However, all drilling and sampling to date
has shown that only negligible base metal values were associated
with the brines.

Kennecott drilled the base of two inferred synclines in sub-basins
which paralled the Hot Springs and Emu Faults. This zone was expected
to be the best trapsite for metalliferous brines emanating from the
growth faults. Mépping and geophysical interpretation has shown no
better trap site and thus the low base metal values encountered in

the prospective pyritic horizon are the best that can be expected
within the basin. As the results encountered were discouraging no
further work is warrented within the sub-basin. \

As results from the Caranbirini and Glyde River areas are disappointing

and no further drill targets can be justified it is recommended the
joint venture with Amoco be terminated,
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Kennecott Explorations (Australia) Ltd. entered into a joint .
venture with Amoco Minerals Australia Company on the 6th.
November, 1979, to explore for lead-zinc mineralization,
similar to that which occurs at the H.Y.C. mine, in the
McArthur River region of the Northern Territory (see Fig.1).
The joint venture covered the fo11ow1ng'ExpToration Licences

which are held by Amoco and are shown on Fig. 2.

E.L. No Granted First Reduction Second Reduction
1330  October 5, 1976 October 5, 1978 October 5, 1979
1331 October 6, 1979 October 6, 1978 October 6, 1979
1332 November 2, 1976 November 2, 1978 November 2, 1979
1943 January 4, 1979 January 4, 198]

In addition Amoco hold title to 45 claims on the southern boundary
of the Caranbirini area. These claims, Pandanus 23C to 67C, are
each 132 hectares.

Mineralization at the H.Y.C. and associated deposits in the
McArthur River area is located at the eastern margin of the Batten
Trough. The deposits occur in localised pyritic sub-basins

AT1 known

stratiform mineralization is restricted to the basal pyritic

associated with a major growth fault, the Emu Fault Zzone.

section of a dolomitic bituminous shale sequence; the Barney Creek
Formation. In the Kennecott program these pyritic shales comprised

the target horizon.

Kennecott Explorations (Australia) Ltd. could earn a 50% interest
in the project by matching Amoco Mineral's expenditure dollar for
dollar. Kennecott could not withdraw from the joint venture until
$US300,000 had been spent and also a specified 5 hole drilling.
program completed.

5
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Previous work by Amoco had not fully evaluated their tenements
and a number of drill targets remained to be tested. This
report details diamond drill work carried out in November -
December 1979, which evaluated the remaining targets.
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4.  LOCATION & ACCESS

The project area is located south of the small township of
Borroloola in the McArthur River region of the Northern
Territory and is'divided into two areas situated immediately
along strike both north and south of the known McArthur
River Pb/Zn deposits. The northern project area, termed
Caranbirini or McArthur River, lies some 20 kms south
southwest of Borroloola while the southern project area,
termed Glyde River, Ties some 100 kms to the south

(see Fig. 2). '

Access to the area is provided by a single lane sealed road
which connects Borroloola with the Barkley Highway some
500 kms west of Mt. Isa in Queensland.

The mdin sealed road passes through the northern Caranbirini
area which is mainly low rolling countryside. Numerous dirt
tracks leading off this main road enables access apart from
a very rough bulldozed track inte the northern portion of
EL's 1330 and 1331. Access to the area for the November -
December, 1979 diamond drilling program was by helicopter
which was supported from a fly-camp base at William Yard.
WiTliam Yard is some 60 kms by 4WD track from Bessie Springs
(McArthur River) station.

The climate in the area is monsoonal and during the January

to March period widespread flooding disfupts all surface
transport. '
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5. REGIONAL GEOLOGY AND MINERALISATION

The joint venture project area is located on the eastern‘margin
of the Batten Trough immediately along strike both north & south
from the known McArthur River Pb-Zn-Ag deposits. These deposits
occur in a north northwest trending trough of Carpentarian
sediments which are of Middle Proterozoic age.

5.1 GEOLOGY

The sediments were deposited within the McArthur Basin which
unconformably overlies a Lower Proterozoic basement. The
Tower section of the Carpentarian sequence, the Tawallah
Group, - is composed of quartz rich arenites with basic
vo16anics, carbonates and lutites whereas the upper section

of the sequence, the McArthur group is composed predominantly
of evaporite bearing shallow water dolostones with some
shales, siltstones and arenites. All Tead-zinc mineralization
in the area is restricted to the McArthur Group sediments.

The genera11§ed stratigraphy of the McArthur Group is
summarised in Table 1 below, however, in general the unit is a
cyclical transgressive sequence involving the progressive
deposition of red-beds, carbonate and sulphate evaporites and
then pyritic shales. The initial transition to pyritic shales
is marked by a sudden influx of fine grained potassic rich
tuffaceous material and development of marked fault movements.
Associated with the scarp faults developed are extreme
variations in sea level. This lowermost pyritic shale unit,
i.e. the H.Y.C. Pyritic Shale member of the Barney Creek
Formation, is the host to the stratiform silver-lead-zinc
mineralization in all McArthur River deposits. Laterally the
pyritic shales grade progressively into tuffaceous dolomitic
siltstones, sulphate evaporites and eventually into an
unconformity with fossil karst features, Adjacent to the

Emu Fault, the transition is very rapid, involving thick and
complex breccia zones.
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(from N. Williams, Economic Geo]ogys Vol.

Generalised Stratigraphic Successicnf

TABLE 1
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RS oo PR PR 4

in the McArthur River Area

73, Noi.6, p1007)

TasLe 1. Generalized Straug aphic Succession in the McArthur River Area (after Ithert and Scott, 1973;
Oehler and Logan, 1977; Plumb and Brown, 1975; and Walker et al.',g1977 )

SesTEy CPOLF | SUB-GROLP TORMATION " MEMBER nuc(x;;zss BEHERAL LITHOLOGIES
Adelaidean i Roper . Sandstones; siltstbnes; minor conglcmerates
U=l U U U= = L G U G b = U e B U U= U= G — U — U~ — G — = U — b —U = UG — L — (= U= U — (- G G e
. stott o . 750 Massive and stromatolitic dolostones; dolomitic
shale; prsum and/or anhydrite pseudomorphs.
. Smythe. Sandstone } 0-180 | Quartz- chert sands ones; chert conglomevates :
L e e e e e B L e e AR | e | R VA S VBN CR B s d [ e e R et B e S
. Sandstones and s11lstones, minor dolostones with gyp-
Batten 1,000 | sum and/or anhydr¥fe pseudomorphs and cauliflower
i chert ‘nodules aftgf anhydrite.
—U— U= — U= U =4 U—C—~U—U—U—U ! —»U—UJ—L——U—L~b—t§$—b-—L—u~——L——U— U—G—U-—
3 Dololutites; dolabenites; chert. stromatolitic
R - ' H y
eward Dolomite 30-300 dolostones. ’*’
Mhtesn i ) X - T e T e T e s
) 5 2 Shales rich in carion- "Brecciated (?talus) dolo-
[ . > ¥ aceous natter, p ite . < stones and:stromatolitic
H.Y.C.Pyritic |- Cooley 0- . 0-{ dolomite, and K-s - dolostones;. gypsum and/cr
Barney Creek Fm Shale <Dolorrite 1500-5 50 vitric tuffs: sedltentary ,anhydrlte pseudomorphs;
. . 3 N breccias; concord.*t Pb={n > minat dvscnrdant Pb-In
{ B mlneral1zat10n m1ncrallzatwon
e e - ;? e e U R .
. W-Fold Shale 7 PS-150% Tuffaceous and dolim\t‘c shalpa. vvtv!c Luff ?
e e e s Sl Cal M e VR —--Lr L T T O CI P T O T I SO T PP TR T € - U -y
. - Massive laminated tnd strovatnlitic dolnstone rypmn
i - 1+ 6
_ Coxco Dotomite 15-80 and/or anh/drlte pgcudcmorphs
* Teena Dolomite | - e e e
6-30  Laninated dololutl es; stromatolitic and dolitic
McArthyur . dolostonps. mudstiles: halite casts.
Carpentarian B i b R E S e s e e R
. s . . Thicb1y -bedded d Qluv1rps, brecc1ated uu)nstoncs.
) M}tchell Yard Dolomite 15-120 (’)solutvon collaghe features.
frmeruqgga B i T T M - R i B .-
”nboluo‘a Uolonite Hass1ve to lam|nal§d dolnlutwtcs and dolarvnuto' with
i 9 Mara Dolonite 100-500 | stromatolites, ondol\tns, Golites, gypsum and/or
anhydrmte ps eudunn@phs. and halite ca,ts
- - SRR SN DU e e n
"o « . de and green dolehitic sha\ea, sxlt tonu;. and
fyrtle Shale 30-240 arenites; halite casts
Togganinis Fm: .,_FF)}?.;i?ﬁﬁf?ﬁF”_, 0-}?0 Puartz sandstynes ’dnlnl1}!r sandstnnos )
’ Dololutites; do!ag§n|9e=; ,t-omatﬂlvtvn dolon luno ;
400-£00 | mudstonesi shalesi:Gypsun and/or anhydrite ps eudn-
nmrphs, hal1te < !s
. | - Juartzitic and uhhl Phic napeds, lmm‘s. ardor itic silt-
Tatonia 50"4510"9‘ 30-150 stones; qyp,un andfoc anh/drvte psrudnrorrh'
Dolo\utltes, 1dm|n1'ou aned ,tvonatoilc n'lostones,
arglia Dolorite 90-240} massive gypsum-psmgdorerph beds; gypsur and/or
anhydr1tn ospudonn(ph y halite casts.
Pvd and green doloﬁ\tvc <l1tstones: quartz arenites;
tfallapunyah fn 30-750] halite casts. cavtdflowsr rhert nodules after
dnhydr1t9. barlta tonfrntlor'
awa\lah Jandstone.- svltslpnns 'rnulcuhvates.l~\1<vglgiun s,

Vnconformity
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Much of the Proterozoic McArthur Group has been overiain by
a variety of younger sequences. These include the Adelaidian
Roper Group (sandstones, siltstones and minor conglomerates)
and the Cambrian Bukalara Sandstone. These overlying cover
rocks have often hampered exploration previously, especially
in the southern Glyde River project area, where the Bukalara
Sandstone is virtually the only oufcropping unit.

In the entire McArthur Basin only minor folding and faulting
have affected the sediments with dips in the Proterozoic
units in excess of 30° being rare more than 2km away from
the Emu Fault and present synclinal axis reflect original
sedimentary sub-basins within the trough. The sediments
have only undergone "load metamorphism" and are stil]
effectively unmetamorphosed, e.g. the hydrocarbon content
of the rocks has not been converted to graphite. The
dominant structural feature in the area is the Emu Fault
Zone which defines the eastern margin of a major north-
northwest trending rift zone. The Emu Fault zone has been
an active major crustal break for a very long time over its
600 km length although hiatus peridds have occurred.

During the sedimentation of the prospective Barney Creek
Formation the Emu Fault zone suddenly became very active and
caused the.deve]opment of thick basins of pyritic bituminous
siltstones with abundant sedimentary breccias near the basin
margins and/or close to fault block movement. Major movements
since that time have been variable but before Cambrian time in
the northern Caranbirini area a net downward movement on the
eastern side of the fault has placed Adelaidian Roper Group
sediments adjacent to the McArthur Group sediments while in
the Glyde River area-a new downward movement occurred on the
western side of the fault where Barney Creek Formation occur
adjacent to older Tawallah Group sediments.
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5.2 MINERALISATION

Within the McArthur Group sediments the main style of
mineralization is the fine grained stratiform, lead-
zinc-silver mineralization associated with the pyritic
shales of the Barney Creek Formatidn. The most notable
deposit of this type is the H.Y.C. orebody which has
delineated reserves of 240 million tonnes of 9.5% Zn, 4% Pb
and 45 gm/t Ag. Other similar deposits of this type
include the large Emu deposit and the smaller Wickens Hill,
W-Fold Shale and Teena deposits. In the Kennecott drilling
program these pyritic shales comprised the target horizon.

The H.Y.C. Pyritic shale member of the Barney Creek Formation
is variable in thickness and at the McArthdr River depositss
formed in deep water conditions in a sub-basin depression.
The ore zones are contained in the basal member of this unit
and are associated with potassic rich tuff horizons. The

ore solutions are thought to have emanated from the nearby
growth fault, the Emu Fault Zone.

Associated within the growth fault zone are smaller tonnage
and lower grade, coarse grained Zn/Pb deposits which are
‘stratabound within carbonate Tithologies which are lateral
equivalents to or underlying the Barney Creek Formation.
Within the carbonate horizons the mineralization has uneven
distribution and is quite often discordant, especially in
brecciated units. The main examples of these deposits are
Ridge I1I, Cooley II and Coxco deposits which have reserves
in the order of 1-5 million tonnes of 3-7% Zn/Pb + Cu.

13/
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On the continental shelf areas adjacent to the rift
basins stratabound copper mineralization within the
basal members of the McArthur Group occur at several
places. The mineralization is generally chalcocite,
bornite, and chalcopyrite associated with bituminous,
sulphate evaporites with a sequence of “"red beds" .

The tonnage is usually fairly large but grades to date
have been low (0.1% to 1% Cu). At Mountain Home,
originally within the Amoco tenements, visible malachite,
chalcocite and bornite occur within a dolomitic breccia
which overlies a thick sequence of red beds. Drill
testing by Amoco at this prospect indicated low grade
mineralization was present from 80-150m but most
analysed sections assayed less than 0.1% Cu. Only one
metre (87.5 - 88.5m) assayed over 0.5% Cu.

14/
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6. PREVIOUS EXPLORATION

The only previous exploration in the area prior to Amoco's

work consisted of limited regional geochemical and geological
1nVestigations which was carried out by various companies in

the Tate sixties and early seventies. In the southern Glyde

-River area this work was severely Tlimited by the fact that

there is an extensive cover of Cambrian -sandstone. The only

detailed geological work within Amoco's tenements was

carried out on the Mountain Home prospect which is a

stratabound red bed copper prospect some 10 km east of E.L.

1331 (originally within E.L. 1331). Work by Austral Geophysical

in 1968 delineated weak copper mineralization in bituminous

dolomites, dolomite conglomerates and dolomitic siltstones,

along a 4 km strike length. Although small higher grade pockets

occurred in some areas numerous faults disturbed the genera11y_f1at
lying sediments and the mineralisation was uneconomic.

Since 1978 Amoco has carried out extensive exploration in both
areas, The initial work included surface geological mapping,
airphoto geological interpretation, geochemistry, airborne
input E.M. surveyé, aeromagnetic surveys, gravity surveys

and induced polarization surveys in both Caranbirini and the
Glyde River project areas. In the Caranbirini area 14
percussion holes were drilled to test I.P. anomalies and to
help with the stratigraphic interpretation. The above
exploration program by Amoco delineated several drill targets
in both Caranbirini and Glyde River areas,

In the northern Caranbirini project_area Amoco drilled two
diamond drill holes, MANT 78/1 and MANT 79/2 on

geophysical anomalies (main emphasis on gravity lows) which
failed to reach the target horizon. A newly recognised pyritic
member of the overlying Lynott Formation was mistaken for the
prospective H.Y.C. Formation and the hole terminated. Both
holes were sited in the centre of a large synclinal structure
and were terminated at depths of over 600m. As the target
horizon was interpreted to be 500m - 1000m deeper no further :
drilling was undertaken in this zone.
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In the southern Glyde River project area Amoco's exploration
was aimed at defining a postulated continuation of the Batten
Trough rift zone under the Cambrian sandstone. Amoco's work
delineated a fault controlled basin some 25km long by 5km wide,
within the rift zone which contained the prospective Barney
Creek Formation. The fault controlled Basin was termed the
Glyde River sub Basin or in some Amoco literature the M-12 EM
anoha]y zone. Amoco subsequently drilled 6 diamond drill holes
within this area with 4 holes testing a sub basin developed
along the northern end of the Glyde River Basin and also
parallel and adjacent to the Hot Springs Fault.

‘Two of these holes GRl and GR3 penetrated the lower Barney
Creek horizon and encountered a basal pyritic member with
geochemical base metal values. The other holes GRS and

GR7 were sighted closer to the Hot Springs Fault and
intersected a thicker sequence of Barney Creek Formation

and thus did not intersect the lower pyritic target zone.

Amoco alsd drilled two holes GR2 and GR4 in a southern sub
basin which paralled the Emu Fault. These two holes tested

" the Barney Creek Formation again indicating the presence of
prospective pyritic horizon with geochemical base metal values.

Amoco also drilled one hole GR6 on the Mountain Home red-bed
copér prospect but because of disappointing results no further
work was carried out. '

Amoco's testing did not fully evaluate the economic stratiform lead-zinc

potential of the area and diamond drill targets remained in the
‘Caranbirini and Glyde River Areas.
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7. WORK COMPLETED BY KENNECQTT

During November and December 1979 Kennecott completed 1, 950
- metres of diamond drilling in the two project areas.

In the Caranbirini area one hole to a depth of 485.35m was
terminated in Reward Dolomite without tésting the prospective
target, j.e. the Barney Creek Formation.

In the Glyde River area 4 diamond drill holes were completed.
Two previous holes drilled by Amoco were extended so they |
tested the prospective pyritic horizon of the Barney Creek
Formation. In addition two holes were drilled from surface -
which tested the prospective pyritic horizon.

Add1t1ona1 geological traversing was carried out in the G]yde
River area.

7.1 CARANBIRINI AREA

In this arealAmoco had completed extensive geological mapping,
gravity, input E.M. and I.P. and geochemistry. In addition
Amoco drilled 14 percussion. holes and two diamond drill holes.

Two diamond drill holes were drilled by Amoco the assumption that

the gravity lows represented a deepening of the sediments

in a synclinal structure and therefore a favourable trapsite
for ore solutions. However, both holes only intersected the
overlying Lynott Formation and were terminated at 632m and
617m. - As the prospective horizon occurs at the base of the
Barney Creek Formation which is extrapolated to be at least

400-600m thick in this area it was considered any mineralization
would be at depth greater than lkm and thus not economic. Amoco's

testing of the area determined that for a majority of the
Caranbirini area any mineralization would be too deep to be
economic except for a small uplifted section adjacent to the
Emu Fault Zone.
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A reinterpretation of the gravity and geology was carried

out by Amoco and Kennecott. This reinterpretation indicated

that an up]ifted-euxinic basin was déve]oped along the Emu Fault.
The basin had an associated 3-4 mgal gravity anomaly indicating
the presence of a denser mass at depth (n.b. the H.Y.C. Pb/Zn

~ deposit has an associated 3-4 mgal ‘gravity anomaly). The

target area was indicated to have fhe prospective Barney

Creek Formation present because a few breccia outcrops in the
southern extrapolation to the basin had rare Masterton Formation

- fragments (at H.Y.C. these fragments within breccia units are
indicative of the Barney Creek Formation). Alsc the non outcropping
shale units surrounding these breccia units had elevated Pb and Zn
geochemistry in soil. The reinterpretation of the detailed
gravity survey was carried out by Amoco 1ndfcatingthat associated
with this possible basin was a dense mass similar to the H.Y.C.
deposit at a depth of approximately 500 metres while a regional
traverse carried out by the BMR indicated the dense mass at a
depth of 300m. The Amoco gravity model for the area prior to drilling
is shown on Fig. 3.

One hole, MANT - 79- 3, was drilled to test this concept and

was situated in the centre of the gravity anomaly. The hole

was collared in the overlying lower Lynott Formation which
consisted of interbedded dololutite, shaley dolarenite,

dolomitic shale and minor pyrific shales. At 175.2m the hole
passed into Reward Dolomite, the formation overlying the

Barney Creek Formation. The Reward Dolomite is predominantly

a shallow water carbonate cycle of variable thickness

(30-400m in the McArthur River- area) and consisted of dolomite,
dololutite, bituminous dolomite, dolomitic breccia and

dolomitic replaced evaporites.

The hole was suspended at 485.35m for a Christmas break after
numerous breakdowns had slowed drilling progress.
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During the Christmas break a re-evaluation of the geology

and the gravity was undertaken. The Reward Dolomite was

thought to be thinning in this area as previously indicated

by percussion holes but in fact had thickened substantially.

A stratigraphﬁc extrapolation indicated the target horizon

was at least 600m below the terminated depth of the hole.

This depth'was considered to be too deep for mineralization

to be economic and the hole was consequently terminated.

Specific density test on drill core was carried out on this

core and results are attached on Appendix 3. (Cross Section, Fig 4).

The unexpected thickness of Reward Dolomite in this area
preciudes any further drill targets being delineated at
reasonable depths. The only area where mineralization could
be found at a reasonable depthIWithin the project area is the
outcropping section of the Barney Creek Formation in the south
but the lack of a gravity anomaly is considered to preclude
any discovery of an economic stratiform lead-zinc deposit.

7.2 GLYDE RIVER AREA

This project area lies some 80km south of the H.Y.C. deposit
and is virtually unexplored except for work carried out by’
Amoco. A thin veneer of Cambrian sandstone cover has Timited
surface evaluation of this area in the past. Amoco completed
airborne magnetics and input E.M., regional gravity, photo-
‘geology, regional Hg soil geochemistry and minor geological
mapping over a postulated continuation of the Batten Trough
rift zone. The extensive airborne work delineated a fault
rcontrolled basin some 25km Tong by 5km-wide within the Batten
Trough. Followup geology in the area indicated the basin
contained the prospective Barney Creek Formation and it was
named the Glyde River Basin or M12 EM ahoma]y.
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Amoco drilled six diamond drill holes within this basin with
the main emphasis on determining the nature and extent of the
basin Timits and determining the significance of geophysical
anomalies. Amoco's work showed that the input E.M. was
useful in determining the extent of the subcropping pyritic
shales within the Barney Creek Formation and that gravity is
helpful in establishing regional basinal structures. Gravity
highs indicated a thickening in thé Barney Creek Formation and
ridges of gravity highs seem to indicate synclinal axis. The
mercury soil sampling and magnetics were less definitive but the
former indicated the presence of the Barney Creek Formation
within the basin while the latter depicted broad regional
structures.

The results of the Amoco diamond drilling program were that four
of these holes tested a sub-basin which developed along the Hot
- Springs Fault at the northern end of the Glyde River Basin. Two
of these holes GRl, and GR3‘penetrated the lower Barney Creek
horizon and encountered geochemical base metal values. The
other holes, GR5 and GR7, were sited closer to the Fault and
intersected a thicker sequence of Barney Creek Formation though
did not reach the Tower pyritic target zone. This suggested a
local basin adjacent to the Fault which would form an excellent
sédimentary trap for metalliferous brine solutions. GR1 and GR3
~indicated the presence of base metals in the system. Amoco
drilled two hQles, GR2 and GR4 in a southern sub-basin paraliel
to the Emu Fault. These holes were sited well away from the best
trap site which gravity data suggested was against the Fault. .

Kennecott tested the two sub-basins by deepening GR5 and GRY

in the northern basin and drilling two new holes, GR8 and GR9

in the southern basin. A total of 1465m of diamond drilling was
completed in the Glyde River Basin and for drill hole locations

and an interpretative geological map, see attached Fig. 5 .
Geological traversing was completed in all creeks where outchops
may have been found as indicated by the air photos and helicopter
reconnaissance. The main result of the mapping showed that the
Glyde River sub-basin continued southward into E.L. 1943 and mainly
consisted of stratigraphic units below the Barney Creek Formation.
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The Emmerugga Dolomite was found to be well developed while the
Toonganinie Formation and Amelia Dolomite were very poorly
developed. The interpretative geological map of the Glyde River
area is attached. The areas of outcrop are generally indicated
by zones with dips and strikes.

The results of the work carried out_are described below in
relation to each sub-basin.

:7.2.1 Northern Sub-Basin

Amoco terminated GRS at the top of the prospective pyritic
section at 492m. Kennecott deepened this hole and
intersected 20.7m of pyritic shales and siltstones before
gradihg into the underlying tuffaceous dolomitic unit, the
W-fold Shale. The hole was terminated in W-fold Shale at
528m, The pyritic section had minor visible sphalerite as
stratabound wisps or as coarser blebs in arenite layers.
Other base metal values were negligible.

GR7 was extended from 635m and passed through 216.2m

of dolomitic bituminous siltstones with minor interbedded
tuffaceous siltstones, dolarenites and vitric tuffs. The
hole then intersected 32.8m of dolomitic bituminous

pyritic siltstones containing 10-30% pyrite and minor
visible sphalerite which correlates with the ore horizon

at H.Y.C. The hole then passed through 197km of bituminous
pyritic dolomitic siltstones and tuffaceous siltstones with
minor sphalerite and then into the underlying W-fold Shale
at 903.7m. The hole was terminated at 917m having intersected
the prospective section which averaged only 209 ppm Zn with
the highest 3m Zn value within this interval being 800‘ppm.
Representative rock samples from GR7 were thin sectioned
and descriptions of these occur in Appendix 2. The steeply
dipping and brecciated basal sediments in GR7 were slumped
indicating severe faulting occurred prior to and during
-the pyritic shale sedimentation. The position of GR7 is
adjacent to the intersection of the Emu and Hot Springs
Faults which created an active tectonic zone for a deep
basin to occur (over 900m of Barney Creek Formation).
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This sub-basin is definately fault bounded with the above
faults being active after sedimentation as shown by the
uplifted block of shallow dipping W-fold Shale and Coxco
Dolomite 1 km to the southeast of GR7, (see Fig. 6).

Results of GR5 and GR7 were disappointing. GRS tested flat
lying pyritic shales at the base of a thick sequence of
Barney Creek Formation adjacent to the fault which indicated
the zone tested was the basé of syncline where the best trap
Site for metalliferous brines should occur. Also GR7 tested
the down dip extension of this synclinal zone and, although
not testing the axis, severely limited any potential size for
a mineralised ore zone. Due to poor results no further
targets remained to be tested in this sub—basin'for economic
stratiform lead-zinc mineralisation. Drill logs for these
holes are in Appendix 1.

7.2.2. Southern Sub-Basin

Kennecott drilled two holes adjacent to the Emu Fault

aimed at testing the base of a proposed syncline abutting
the fault and were generally sighted in areas where outcrop
indicated vitric tuffs were well developed. (At the H.Y.C.
mine mineralisation tends to be associated with an increase
in vitric tuffs).

GRS was collared towards the southern end of the southern
sub-basin. After intersecting 10.2m of Cambrian sandstone
the hole passed through 549.8m of flat lying dolomitic
siltstones with interbedded vitric tuffs increasing towards
the base. Between 340m and 365m several 3m sections assayed
high lead values (up to 0.44%) but this could not be explained
on examination. The hole then intersected 39.5m of weakly
pyritised dolomitic siltstones containing 4% pyrite and
trace sphalerite. The pyritic section averaged 206 ppm Zn
with the highest 3m section being 760 ppm Zn. At 601.5
flatlying W-fold shales were intersected and the hole was
terminated at 613m.
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Representative thin sections were taken from GR8 and .
descriptions occur in Appendix 2. The thin sections
confirmed pyrpc]astic detritus and shards in some of the
vitric tuff layers.

GR9 was located towards the northern end of the southern
sub-baéin, and encountered 42.5m of Cambrian sandstone before
passing into 413.7m of dolomitic bituminous Barney Creek
Formation. Towards the base of the Barney Creek Formation
‘interbedded tuffaceous siltstones and vitric tuffs increased.
The prospective pyritic section occurred from 456.2m to 501.75m
and contained about 8% disseminated pyrite and rare sphalerite.
Within the pyritic section, the interval from 483m to 493.85m
consisted of bedded and partly brecciated, porous bituminous
dolomite. The top 2m of this unit consisted of brecciated
fragments from the Tower 8.75m section. Underlying the

pyritic section was the Coxco Dolomite, the W-Fold Shaile

unit not being present. The Coxco Dolomite was. very porous
and fractured, often containing bitumen clots in open
fractures. |

In GRY gas flows became evident towards the base of the
drill hole. Very small gas flows were evident in all
drilled in the Glyde River Basin but in GR9 they were more
significant. A gas sample was taken for analysis and
assayed by Amdel. The sample contained 0.78% Oxygen as
air contaminant and in the following ané]ysis this had
been deleted to give results on an air free basis. The
gas contained 10.75% nitrogen, 0.2% carbon dioxide, 74.25%
methane, 10.25% ethane, 3.25% propane, 0.175% iso butane,\
0.6% N-butane, 0.105% N-pentane, 0.165% hexanes and 0.08%
heptanes and higher. Due to the high gas flows from GR9
the hole was plugged with cement.

Again both GRS and GR9 intersected a thick section of flat
lying sediments indicating they were at the base of a
synclinel adjacent to the fault. This provided an
excellent trap site for metalliferous brines but only
disappointing values were encountered. It was felt that
these two holes tested the best trap site in the sub-basin
- where volcanic related emanations were abundant.(see Fig.7)
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Due to the poor results no further drill targets remain
in the sub-basin.

Drill Togs for these two holes occur in Appendix 1.
7.3 DISCUSSIONS

In the Caranbirini area the detailed work to date has shown that

any economic stratiform lead-zinc deposit similar to the H.Y.C.

mine would be a depth approaching or greater than 1 km. This does
not meet the present economic parameters of Kennecott. The only
area where the Baﬁney Creek Formation is thought to outcrop is near
the southern boundary of E.L. 1332 but the lack of a gravity anomaly
from the detailed survey precludes any mineralisation of an economic
size.

In the G]yde River area the holes drilled intersected the pyritic
shale unit in the deepest part of the two sub-basins. This was
the best trap site for metalliferous brines but only geochemically
anomalous pyritic shales were evident, The abundant vitric tuffs
intersected in drill holes indicated the exhalitive process was
operative but no significant basemetals were associated with the
brines.

‘Geological mapping of creeks in the area showed that the
prospective Barney Creek Formation was not very extensive in the
southern portion of the Glyde River Basin, i.e., in E.L. 1943,

It appears as if the southern boundary was not tectonically active
and the whole basin plunged northward towards the very active o
Hot Springs Fault. Only small outliers of the very base of the
pyritic shale units were preserved in the southern pdrtion and
previous sampling of these outcrops showed no significant base
 metals were present.

Due to the above it is felt there is no remaining potential for
an economic stratiform lead-zinc deposit in the Glyde River Basin.
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McARTHUR RIVER LEAD/ZINC PROJECT
EXPLORATION LICENCES 1330, 1331, 1332, & 1943

ANNUAL EXPENDITURE 1979 - 1980

$AUST

SALARIES : - 129,489
'SUPPLIES 10,362
DRILLING SERVICES : - 158,047
CONSULTING FEES o 11,190
FLYING SERVICES | 56,894
FREIGHT & MAINTENANCE 7,809
TRAVEL | 15,104
OTHER DIRECT EXPENSES 3,104
292,035

PLUS: ADMIN. OVERHEADS (10%) | 29,203
TOTAL | 321,238
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APPENDIX 1.

DRILL

LOGS

MANT - 79 - 3

GRNT

GRNT

GRNT

GRNT

79 -5
79 - 7
79 - 8
79 - 9

0 -‘485.35m.
492m - 528m
635m - 917m
0 - 613m

0 - 534m
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD - | SHEET Nol__OF _L__SHEETS

tOGGED 8Y __G. Thomas.

PROJECT GLYDE RIVER, N.T, DATE STAATED 13,11.79.. .. . .. — CORE SIZE FROM TO BORE HOLE SURVEY
- DATE COMPLETED 15-11-?9 . ..;,HQ_ i 0['!._ 3m DEPTH - W E o BEARING DEPTH-M OIP BEANING
DDH No. =87 - 735  cooapmares 29990y 47000 € DRILLING Co .. Longyear N In__  50m_ o lvert.
: FINAL DEPTH ' 52Bm ___._ — B __ S0m . 328m
COLLAR ELEvaTION _ 117m a.s.1. . CASING DEPTH __ 3m S
GRAPHIC LOGS GEQLOGIC NOTES Use also for generai comments
2] cone 2831 cerrn DESCRIPTION - STRUCTURE MINERALIZATION
2l i e ROCK TYPE ety areraion, TTunds, | 58 || CESCHPTon OF STRICTURES | DTRRUTEN B TP | rre] enou| 10 | ASSAY VALDES
OF|M | .0 3P -8 GRAIN SIZE, FRAGMENT SIZE OST | Come | rmactukes PeR METRE . ORE B LIMONITE MINERALOGY Mo. M M. Job | 2njag Jou
292 h12.7|BARNEY CK. | Dark brownisb-black.dolomitic | _ |.. | . lpyrite is domipant __|RL 1492 1495 B2 |155 - |60l
(cont).} FM. BITL- Bituminous siltstone.Bedding is $93.5] gp |Pyrite layer in rock sulphide [ 15%) & g2 495 |498 liplaiel - | 53
rom} MIHOUS ingigtinct except for pyritelrs495 | B3 | __ gceurs mainly dissemindR3 498 |spi poi) 24l - | 44
191m}| __ |DOLOMITIC | pitumen wisps. ( lmm thick} | Minor_dolomitic veioirgl ated throughoub tl Rd 501 |sna loola21d - | 57
SILTSTONE ocpur throughout & a very RQD Factor is less with subordinate coarseRS 504 1507 71] 258 ~ 46
__distinct bitumen swell is__ . __| .. than 10% after filletirg rlehs {up Lo dmm) Ef o7 _isin_Jiagfz2ey - | 62
present when filleting core,” " | . | __lcore. Alsc appears tol & several fine grained| g7 k1o js13 | 85| 94 - [ 55
Minor_delomibic yeining (1-2mml | __ .| [decrease drastically iff pyrite laminations, HA k13 _ls1e | 52 &4 - 123
__ occurs . . |.__Jieft to dry ocut. At 493.4m a Smm R9 El6 519 | gal a0l - 10
At 498.35 a slumped dolarenite massive pyrite layer [R10 519 1522 [ 67/40 |~ 131
ped cccurs_and has_coarse . oCCUrs. R1] 22 525 1 73] 38| - | 13
of pyrite associated h13. 7 :"i Trace cparse graingd R1Z 525 528 | ML 374 - 31
Greenish-grey vitric tuffs or 16 | 8% sphalerite ccours on
potassic rich illitic ghale handd . fractures or as flecks
occur and Increase towarﬁs thrnughout
base_of unit. beds _ of tuff are|
0.5 cm thick _
. 25 | 8o,
512,74 528 [W-FOLD Greenish grey dolomitic sjilistong¢ | lMioor solution Byrike cantent
EHD OF SHALE dolomitic tutf and cream ko collapse structures & | decrease to from top
HOLE marpon. dolarenite. Maroon coloug | some_soflb sediment to bottom of secticn
L |- ) ingreases_towards basekljgd_sa_rgr_# _ __ldeformation present | ranging from 3% to
41 ] __ commonly lcm thick. Misor clay . 0.5%, Pyrite is
. | __interbeds gcour near top. [ __j_ usually disseminated
. Dolomitised radiating Gypsum but coarser grained in
IR o O 8 . }._pPseudomorphs _ccecur between _ f | _ _ dolarenite units. .
- - }-.524-526m. A solution collapse Minor _large blebs of
L1 breccia is pregent at 521.8-5 . pyrite

MB. for 0.492 m see amoco log
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

PROJECT

DDH

GLYDE RIVER, N.T. DATE STARTED 17.11,79 CORE SIZE FROM 10
N DATE COMPLEIED .. 23,311,799 --— _HQ__ _n .. 2=
GRNT-7%-7 23250 49500 DRILLING Co. .. LQNGYEAR .. ~Hp —Jdm_ 20m
COORDINATES N E
0. E— FINAL DEPTH 917 B st i
135 m T 3

COLLAR ELEVATION

CASING DEPTH

SHEET No__1 _OF_3 SHEETS
LOGGED BY __ 6. THOMAS
BORE HOLE_ SURVEY
QEPTH - [l 1BEARING DEPTH-M DIP BEARING
[ Yertigal
450 age
916 82°

GRAPHIC LOGS

GECLOGIC NOTES

Use also for general comments

DEPTH IN
METRES

507

ES

E60]

65

[llllJ_%_

6 7(H

G 75,

gy

as.

9H

95

7007

705

[ 1ot [ ] L hhbbpR| [Sa

10

]
I

P15

]
[

|
I

!
I

20

25 ]

Elth

3514

E‘ E DEPTH DESCRIPTION STRUCTURE MINERALIZATION
rap | SFOLOSY| 22 2 ROCK TYPE | ™ wmeraioov, aurcmanon Tesrunes, | ot |seet| RheloLl S | i ometts Wk, [sabeue | eou | 10
£2 3073 3By [FROMM TO-M GRAIN SIZE, FRAGMENT SIZE | 2%7 |cohe | rRactonts pen METAE ) ORE 6 LIMONITE WINERALUGT No. M M | phizn {nq fcy
for 0,635 see previous Amoco log. § 4 | o
15 L BeEY CK___| Interbedded 1ight grey dolomitlce  [638. 1402 lwinox hrecciation, .. Pyrite is dominant R1]1 635 |62 1 €3]107]- {36
122 1FH. _INTER siltstone & dolarenite, brown slumping, microfault=Jsulphide & very finely jR34 _ 1638 |641 1SS5] 761= 31
Cont[d._ BEDDED grey dolomitic bituminous pyritic ing.and dolomitic-.._._|disseminated through- 1E15 641 _|644 1105(104l- 150
from) LOMITIC siltstones, minor green-grey cafcite veiping throu-lout. The content is Rl6 644 |647 | 43} 76|- |37
615.5) EILTSTONE & f tuffacecus sllistones & rare __[alout. _leariable on small scalelgrl? 6547|650 &0 9] - 35
LOLARENITE {microbreccias. There is a ward - 1647, 35° H.B._ROD_factor but fairly uniform at |galg 650 |653 | 5% 94|~ |30
: able ratio of thinly bedded light nil to_10% after 6% overall. In dolar- |19 653 1656 | 76lit3|- |3z
grey & brown grey dolomitic . | _ _{ . Jarinding on core enites pyrite is coarss{R20 656 |659 1 57 81/- |31
hitupinous siltstone throughout, 554 | 40°) fidleter far whole er grained & offen r21 659 1662 €1] 63|~ a2
but *40:60, Dolarenites tend to hole forms 2-5mm blebg, In |g22 6h2_{BES 54|182] - |37
be{1lcm & generally 2 - 5 mm . dolarenites dissemin- |R23 665 1668 | 53] 56|~ | 27
thick. 1In coarser layers show 659 an ated pyrite has limon- [g24 &68 [671 56144 = |4l
seour & fill structures & - ite rings sometimes.. |[R25 671 |674 | 84160 - |32
minor sedimentary stumping. Massive pyrite layers [pie 674 |677 1671 81 - 27
Microbreccias occur at 664.1 m 667 | 357 are rare & occurs at |R27 1677 |eso | 55§ 97]- |26
5 664.6m & have fragments of 684.65_(a_2mm hed of R28 eag |683 | 70|257{- 125
Barney Ck. Fm. & pinkish dolomite 60% py) (708,35 a ) cm_ |R29 681 |686 64] 54| - 25
At _647.25 have dolomitic vein ° bed of 60% pyrite), At |RIQ 686|669 9G| 54| ~ 31
rich ip petroleum yresidug 671 | 40 694,85 3 4 cm bed of R31 689 |692 | 73| 29| - | 27
At 667.9 a lcm pink calcite vein. green tuff & 60% py , |R32 692 |695 | 52 65} - | 27
At 669.7m largest green tuff sphalerite cccurs as R33 95 [€98 [ e2f 75i- 112
ocgur _(0,.5m) . b _ trace disseminations R34 698 |701 52F 62§ - Fil
(up to 2mm) throughout.|p3s |701 [704 [ 60! e2f- | 23
B8 30 Coarse sphalerite R36 704 [707 | 58} 86/ - | 24
— — occurs in microbreccia [g37- |207 |7ta | 54] a41}- 125 '
- at 635.85. RIB 210 |713 | s6l16l) = | 27
—_ B39 113 1716 55| 88! - 27
o R40 716 1719 | 53| 9= [4I
R41 719 7122 76]129] - 16
221 US._{ Thinly hedded shite & brown. 10r | _as? rrace pyrite is finaly JB12_ 722 [725 | 84liz9l- N30
120.8 MITE & ) arenite § siltstone which has isseminated_or occurs |R43 725 1728 | 45]173] - 35
ILTSTONE | minor delomitic beds interbedded. | | o s_occasional blebs Tn |R44 728 {731 1 60| 74| - | 73
Green tuffacecus? illitic shale 707 ] 45 some green tuff beds R4S 231 1334 ¢ 55| B2~ 137
bands are common p Lo Tcm. i rs up to R46__ | 734 {737 { 62| 65/- |42
The green colour alteration 71zl 5 10% over lcm. 47 737 (740 | &0[ 103 - T 30
is associated with diagenetic  t7131 50° R4B 740 {743 | 60| 92/ - |34
joints & _cracks_(7.dewatering). o [ZE] EL R ] BEE R L)
Bitumen flecks & blebs are
comman in discrete beds The
top boundary is transiticnal but 719 | 30"
! bottom boundary 1s wery sharp.
1
728.4 [YTERBEDDED | Interbedded_grey-brown-&- qrey- ——-§ 727 { 652 |Miner micro faulting-&-Pyrite. cccurs—as—very—
291 65 PALOMITIC dolomitic, bitumincus siltstone_ §.._ ) __ |dolomite weins s.gashegfinely disseminated o
__S.LLZ?%L&_ with subordinate creamish-__ | _ __}__. |Minor slumping in some. throughout (#-5%) & ]
RLREN whi 1 ite beds enite i -
! goite dolaronite beds (Dojareniter] -~ |- —[witse—— - —— pecasionallyas Z-2mn
A Microbreccia cccurs at 74%.5m e pnassive pyrite beds &
{1 eml. I N R bt 742.5m macroframboid -
. _ Pl pyrite accumulatien. -Tr sphalerit
O S [ D S ._pecurs as flecks & a larse giai &
bn £racture at T39.3§m. - i
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

SHEET No_2 OF __ 3 SHEETS
LOGGED By _G. TIOMAS

PROJECT GLYDE RIVER, N.T. DATE STARTED ‘17.11.78 CORE SIZE FROM o BORE HOLE SURVEY
D“TE COMPLETED » _2]‘11.?9 o ~_BQ . ‘—-D‘— 3!11 BEPTH- MW DIPU BEAAING DEPTH-M DiP BERALNG
GRHIL-T9-7 23250 49500 - ; I o 30
DDH No._.°© COORDINATES 222N 2 E DRILLING Co. . LONGYEAR __ __ Mo _3m  __50m .
T FINAL OEPTH B Y S — .. B _50m -917m 45 88°
135m S
COLLAR ELEVATION CASING DEPTH | — S
. 916 B2
GRAPHIC LOGS GEOLOGIC NOTES Use also for general commants
ig CoRE Sg i DEPTH DESCRIPTION - STRUCTURE MINERALIZATION
EElrec | cop GEQLOGY E% 3 ROCK TYPE WINERALOGY, ALTERATION, TEXTURES, oW [Lueie| DESCRIPTION OF STRUCTURES CISTRIBUTION B TYPE sameLE | FrRoM| TO ASSAY VALUES
wi - . - ST, wiTH BEDDING, FRACTURES, FOLIATION, MASSIVE, CISSEMINATED, YEIMFILL,
OFE|% 1,500 3By FROM oM GRAIN SIZE, FRAGMENT SIZE w0 |cone | FscTumEs pEn wETRE ORE & LIMONITE MINERSALOGT Hao. W W | gy aal cu
N 15165 TuEFACEOUS_ [Light brown. siltstone & arenite— .| —— f—o- Hi.nu::,scou.;_ofiield—g?;itewegfhn £i BS0 746 _{749 | S2] 550 - 1 33
| ¥ " 743,55 |apeniTE & _{With subordinative green__ _ pPA0. 64° | structures observed _ |disseminaticns 1-2% E51 ;749 752 {64.274) - | 34
rso{ {1 ILTSTONE _ [tuffacecus siltstone bands.. .} 1 especially in_arenites JMacroframbiodal Pyrite RS2 752 785 (72p123) -4 4
| | Bitumen flecks common in some loccura & is concentrat-|RS3 755|758 e4] 65 - a3
755 44— layeyrs Uuit becomes dolomikic ed in Iayers. R34 758 |76l sl e5| - El
el towards _base - ..o BR5S 761 1764 | 64(203] - 34
i1 757 |65 R56 764|767 60} B2} - 37
Pen1 ] 753.35 INTEREEDDED |interbedded dark grey s grey. brown Occasional dolomite lvery fine grained B57 763|770 | 60 |103] - 52
| 1 787.25 [poLOMITIC _ |molomitic hitumingus siltstone §—— |-—- veins usually at pyrite is disseminated |R58 770 |772 | 651425] ~ | SH
654 |stLTSTONE & |6 creamish white dolarenite. varying angles. throughout & also RS9 773 1776 741 66| ~ 3
|1 DOLARENITE |polarenite often has minor slump- [167 1657 occurs in subordinate [mso }776 1779 | 58] saf -1 3
| {1 ing & commenly scour. & £ill strucktd form as coarse blshs 1130 11 782 M i217] = 3
7013 ures. Microfaulting common. A lcm {especially in dolaren-|gs2 _ [782 [785 | 60| 38 - | 23
mi breccia occurs_at 753,45m, ite macrp framboids & -
] T IR EeEsie 2iay Satts ard common 175|557 Lte macro franbolds §oeliol—(Maa I8 o0 M TS
towards top of unit. sulphide. Cniy rare RE6S 791 1794 |60} B87] - | 4 ]
B flecks gE sphalerite REG 794 1197 7B[3150]. - a4
7601 ooserves- 67 |797 |soo 1sef eaf - | 3 i
_ﬁ_ 787.35 TUFFACEOUS |Fairly massive brownish to light a2 |ss Occasicnal . small Fine grained dissemin- |REE 1800|803 S83165] -1 4
7851 788.4 HITE biown gdolarenite wikh subordinate scale glumping. i IReo _leod leog | 551103 = | 29
. R [siltstone. All units have a fairiy o coarser than in Silt- {870 BOA _JAnS9_| 6y 62 = k3
_p_ large 7 _tuffaceous component but 788 170 stone ++5%}. Macro- R71 809 [812 98 |101| - 1]
oo does not have green colour, Strong Fframboldal pyrite com- |R72 817 815 721 96] - 31
i scour & Fill structures on base of T al- mon towards base of 511 a1s leis | s1i340| -t 2
h954 gy |most beds. ' e unit, r7a_ lels 1821 | 45]261| - | 301
_4_ 788.9 . |poLoMiTIC park grey & _brown _grey dolomitic | __ o In siltstone slumping |Pyrite occurs as very R75 g21_|B24 50 93] - 7
L R- a17.75 [SILTSTONE _pbituminous siltstone with minor (198 [70” lis cosmopn & dips can fine disseminations R76 824 |B27 64| 48F - | 29
100'_p _c]:eam_dglﬂ.:gnitg»lﬁygm._ﬂigmlgﬂ__ be _variable throughout fraghgidal R1? B27. |B30 801312]| -~ 5
- flecks & wisps up to 1-Zcm conmon - pyrite increasing & RIB A30 {8i3 | 41l1p4i -1 9
has + Unit is fairly uniform. 4170 thin beds of pyrite R79 833 |86 421301 - | 164
| ! . DU F}__ecoming more frequent.|R80 836|839 | 70212 -1 &Y
- Fyrite content varles |mel B39 |842 | 65| 62] - | 33
101 & “Bio (707 | slightly but overall _|p82 Ba2 845 | 551{148| -+ 53
[T, B ‘ i 83 . Rare to trace RE3 1845 |@48 | 60| 64| - | 41
3]_5_1“_ sphalerite observed eq.|R84 g48_|831 S4F 44] - | 44
| 1 i 817.1% TUEFACEONS_ |Brown dolarenit i i _bluye=|_ |- |806m as_coarse biebs. R85 851 B854 87|15} - | _34
L 1 832.70 NITE |green tuffaceous shale lenses, p18 |60 |unit partly sjumped Pyrite cccurs as fine
p201 | Abundant bitumen flecks in _dolaren- g brecciated, Scour disseminations & minor
b ite. A ycllow-areen clay like ? & Fill structures lcoarser blebs-highly
hasl 1 carbonate alteratien in open gashes. — o risnle hut average
[ ] o F1~2%,
1 K28 {60
a30)- azz2.170 DOLOMITE Dark grey & groy-brown dolomitic | Minex dolomitjc veins |Pyrite_is wvery finely
619.8 |SILTSTOHE lbituminous silkstone with minor || _i2mm & gashes Llmm. ﬁlss@iggted throughout
me Holarenite lenses, Between B25-827 unit igwith minor coarser -
—1— _ b ) slumped & _minar hrecc hlebs. Average content — — .
- b |-iation_of sedimeuts  |of puik is 5% i U [ P ]
Elei 0 L oeCUr. i S i S
- g28.¢___ ITUF S iBrownish fairly thickly bedded . _ Unit_siumped & brecc- | Pyrite ogcurs of minor S
has L1 g3a. 55 |DRENITE larenite unit which is weakly dolo- iared in part fine disseminations.
e mitic interbodded with blue-green PA6_| 457 Scour &_fill structure| descrete semi massive .
| ] _ tuffacecus_shale beds {l-4 cm thicky | | dips vary erratically | beds or as f — —
501 | Béé.ugze;ff:cks_m;oughoue.,,, e BS 309 |due to brecciatien & - infills. Lesally very—-- —
e - . 3
ss | § ) itic bi tu;’{aiu‘;i?‘?'é‘;g?,ﬁgnﬂﬁ?%am_ == — | slumping— T '2‘{‘@.“’“““‘ bub-ovarald—-—-— A1 71177 ]
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD : - SHEET No_3_OF 3 SHEETS

LOGGER BY __ - —
PROJECT GLYDE RIVER, N.T. o DATE STARTED 17.11.79 .. CORE SIZE FROM TO BORE_HOLE SURVEY :
DATE COMPLEIED __,»ZJ.ll.?B R _,HQ,, - _Dm Y 3m DEPTH - B [l BEARING EPIH-M 0P BEANING
DDH No. GRNT-79-7  coorpiNaTEs 23250 N _19500 E DRILLING Co .. LUNGYEAR. . _ _No m. __50m o | so0e
FINAL DEPFTH . 91im _BQ -S0m. 217w 4BO 8a°
COLLAR ELEVATION 135m CASING DEPTH 3m N o
916 az
GRAPHIC L0OGS GECLGGIC NOTES Use also for general comments
2] cone EE 3 S DESCRIPTION STRUCTURE MINERALIZATION
EEfve | non | CEOLOOY| 2 ROCK TYPE | ™ wmeraLooy, aLTemanon, Toxrunes, | R7 [ o] DESCHPTON OF STOCTURES | BTRIGUTON S TYPE | e roow] 1o | ASSAY vaUes
ki N T 3T g |FROM-M To-M GRAIN SIZE, FRAGMENT SIZE UST- | Jone | FRACTURES PER METRE ' ORE & LIMOMITE MINERALDSTY No M. ™. -
ﬁ55A . 38.B5_ __iDOLOMITIC{Brawn grey . & dark_grex.-dolo- j-—- ——|iUnit_slumped a tit-Pyrite_occcurs-as B_Boc_lBs41as7 | asghsal = 157
__gs5h.20{sILTSTONEmitic hituminous siltstane _f__ | . |tle in places vary Jvexy fine dissemin-IR 87 |857|860 1 90R63| - 143
B6d with minor dolarenite layers dips. Minor dolo-._|atinns,coarser graigR B8 18601863 10o0R22| - 142
nolaxenitg_lazezs_a:ewnantli.__,___”milic_xeinvlmmgﬂide:QQ blebs & rare B B8 [853[BEE | BHIIN™=117
b6 5 siumped when thicker {(~ lcom} semi massive layer [R 90 |B66|B69 |1421951 - {44
. & show _scour & fill features o -_Average-~6% R 91 [B69[872 145800 ~ |46
Bitumipous flecks throughout — : R 92 |9872]|875 | 80100 - (46
prd T unit, : R 93 |B75]|B78 | 80M4a2] - |52
;e R %4 |B78|881 | 83| 81i - 52
‘375K S1.p DOLOMITIC]park hrownish grey dolamitic Redding wery pnorlydlVery Ffine grained R.595 | ABgiloag | 86 931 - 151
| 584 |BITUMINCUZbituminous siltstone, Unit 1878 [ developed_ & seen pyrite_dis dominant (R 95 |88419887 | 90 50{ - |52
BPYRITIC vary uniform & bedding wery only where pyrite Jsulphide & gccurs g 97 |882|A90 | 69 541 - )15
BBGX SILTSTONEjindistinet excepk for pyrite layers ecour. Dips §ss very fine dissem R 98 | 890[BIT|I3ONSB - (77
[ 0 POTENTIAliaminae. Dolarenite_is absedt _|__Jare erratic as unif_jpations. often R 99 | 893|896 |i64[l67] - |68
ag] £ ARE \ |laxcept far one slumped 3cm a is slumped & brecciforming semi- . R10C | B96|BOS [ BY 58] -"[75
_ﬁF HORIZON] |874 .50 m, Slickensides occury o iated. Dips vary massive layers with|p10l [ 899|502 [ 61 47 - 133
| & l ~ed on many of the fractures |sgs |35 |from 70-307 bug o thazy outlines of Rin2 | 902|905 | 53] 48] - [45
pog | . average abauT 53 1-2cm. Alsoc have K103 | 905|908 | 5y 7= |'T0
—— | T oiMinor dolomite veifsome coarser grainefiniod | 908|911} 70 59 - [ 10|
o) 8957[§5 [-ing. RoCK JOIMLedibTebs & minot WActo| o s 19111914 | so 42l - |j0
| & _fractured BSpECT ! _ppramboidal pyrite.|lrinos {9314]917 ] 65 42} - {10
o ially at base of High percentages of
)BUE i . unit. pyrite occurs in 5lumned & brecclated layera. Weak
| o 903 as® sphalerite mineralisation was obsetved ELhHTfoughdnt —
70 5 _ unit as minor fine disseminations & coarser accretlioi’
R . in microbreccias & dolomigig}g%igzé_ggggggjgggéﬁgék_____
i 852.1,852.2,832,8, . . ]
biof 1 208 120 ggg?%eglg?;l?gs shich-i5- semeETimes—assoridated -with————
pyritic rich layers. Gal@xna ASSHCTAtaEd At 871 3sm —]

911|250
> 19 gié 500 Sphalerite also occurs as fine disseminations IofmidHid
balls & usually associated wilth slumped beds. AE Bb7.Tm

ge 9bed

Ol HD _OF sphalerite occurs as Fing dIsseEm, & EIms pyrtTe-ratisi—
329 _$OLE )
84 TUFFACECUdGrey bhrown siltstones & green Soft sediment de- burjte acconrs a Fina_ ta
90}.70 |DOLOMITIC |to blue green tuffacecous fgxmatign_cgmmqn‘ingérY fine disseminations
SILTSTOHE |giltstones & shales which are| zones _af high blthough content variable
1 weakly dolomitic., Tuffaceous tuffacecus_X verage 1-5% Snfe mMAaCro= ]
layers _are_abgut 50% of rock jcomponent, Rock.  frambeidal pyrite ocours
Eractures are slickensided fractured race sphaleyite 3t tap of nnik
- —— [oarse sphalerite as B888.35m
] ga.jyo W-FOLD Steeply dipping green & whi — Dips_are_erratlc  brace te-minor—pyrite
17 lspare dolomitic siltstone & _are o 1 _jdue to slumping & _ poours as dissemizations
Il lagenite samestimas maroon] brecciation but hleh Byrite sorntent .
I, Siltstone layers_have abuan= | . .~ |unit _owverall_ is ____Hecreases_towards base af
I dant_tuffaceous compouent __ | | _|steeply dipping~3chnit.
1 | clay on_ joints & fractures td __ | __|Rock brecciated_bad i -
} =wards top_of unit._ Arenite | - |_.. l-1¥ from sluomping __ R . —e]
layers are bregcliated within .
1 I themselves. Minor_dark_grey | ... -
i 44 . bituminous dolomitic siltstone. —
I fzagmentsﬁeaeuf—as-infili:—f» : -
325098298988 g BIREBAREY - -

boundary at Top O UNIT.
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

SHEEY Mo.__1 OF _6& SHEETS

LOGGED By __G. THOMAS
PROJECT . SL¥be RIVER e DAFE STARTED 35'1%',7?, I CORE SIZE FROM T ' BORE_HOLE SURVEY
- . DATE COMPL ETED 5:12,?? . _!!Q_,_ _9_“‘* Im DEPTH - ML [ BEARLHWG QEPTH-M i d REARING
DDH No. cmir-79-8 CoCRDINATES _ 13500y 52650 g DRILLING Co . LONGYEAR __NQ__ 3m. __42m o 900
T FINAL DEPTH 613m - —BQ__ A42m  _613m 00 81
COLLAR ELEVATION 145m asl CASING DEPTH Im. B
GRAPHIC LOGS GEOLOGIC NOTES Usse also for gensral commants
Em ] DEPTH ROGK TYPE DESCRIPTION STRUCTURE MINERALIZATION
et ¥ BOWN
&b 3 _ MINERALOGY, ALTERATION, TEXTURES, HoCE | e ﬂ‘;ﬁ’:‘fm”mogﬂmﬂﬂis TR o i | sampLeierom| To ASSAY VALUES
QX[ FROM-M TO-W GRAIN SIZE, FRAGMENT SIZE M. . {CORE | FAMCTURES PER METRE ORE 8 LIMGNITE MINERALOGY No. M M| el oo | ao ] o
os] S o lio.2| BUKALARA | Medium To Gritty Ouartez Lithic soarse _cross=hedding Hematg tic -Aexidised
SANDSTONE | Sandstone with minor green shale Features _cbserved. _ | pyrite)_laminations
5 E - {weathered). clasts Blsa_have Individual beds up Yo | throughdut. In hasal
minor green shale/siltstone bands 2 cm thick hut gener=_ §50_cm pyrite content
10 -dmm thick whirh are alsc ally 1-3 mm 5-20%, Pyrite occurs
1 ’ weathered green. Becomes moxe  £0.7187 |.as_coarse blebs in
. a gritty at base, gl R sands tope matrix
L5 L 13 B8
o RARHEY €| K__FORMATION - RIO7 [ I7 {20 |30 {35 [~
8 1] BB R108 20 23_{75 |40 |-
5 150 |wATHERED | Weathered light grey & light Thinly to medium rine | 23 | 26 Je5 173 |-
f LOMITIC green dolomitic silits tones. bedded siltstoies R110 §{ 26 | 29 61 |104}-
S ILTSTOKE. variable colour content but green 7111 29 32 6 |35 -
[30 ] colaur decreases from top of R a7 Rl1Z2 32 35 g lis |-
= . sectiofl, - R113 | 35 | 38 |55 [30
. . Rl14 38 a1 [53 77 |-
35 { mmmTIC_deﬂJighu;gLMt Minor _cross bedding varjahle pyrite c nt R115 41 44 61 {30 |-
_o. SILTSTOME | brown hituminons. lolomitic siltb- ohsprved on wery smalll gyom 3-6% but averige Bli& 44 47 & 33 |-
lio 48| skone swith minor thin dark grey HO 89 |scale, scour & Fill is about 4% Pyrite R1:2 | -47 50 158 (30 f-
| m hituminous siltstone heds. The fgatures & some flame ] ..curs as wery fina 118} 50 [ 53 53 1) §-
s — ratio of the above is light grey structures. dissemipations _throughl gjj9 ! 531 | 56 54 133 |-
) I siltstone 35%, light brown silt- hg 8% _loccasional dolomitic cut_with accasjional r120 56 | 59 53 |41 [ -
1 ’ stone 60%, dark grey silistone weins up to 2mu wide coarge blebs in RiZ21 59 G2 SR 139 |-
50 }p 5% coarser graiped units.l glze | g2 1 65 |56 136 |-
o B Rare to cccasional white pyrite_is mainly assoc| miz3 -] 65 | 68 |53 135 |-
W dolarenite heds cccur, lncreasing. jated with bituninous | B124 4 68 ! 71 32 31 } -
55 _% towards base of section 55 a9 reag & correlation 8125 71 74 g 135 1
e Rituminons wisps occur disseminas occurs_in mwost of R126 14 77 62 134 -
e ted througheout section, The dark saction ie higher R127 73 ) B0 |49 223 f-
| grey beds are maicly caused by an content _in more bitum- ®I128 | B0 | A [SA J45 1=
es ___8‘ lncrease in bitumen and shale k| B3 inOUS_areas R129 B3 6|55 |48 | -
-"‘Q fragment content Hisps_wary in BRL3O 86 ga |6 .j3z |-
e 07 size but generally are 1 mm wide El3l | 8% [ 92 &0 138 |-
70 4 & up to 1 cm long. r132 | 92 | o5 57 | |-
= Throughout section have poorly 133 | 95 | an jso l2g
75 developed tuffacecus beds, They [72 88 R134 9p |10l 40 (30 | -
1. are greepish grey & have a high RI35 110] 104 |56 |34 |-
] dolomitic content, In places mli6 (104 307 1 Isg |- 4
a0 11 abupdagt illitic clay beds are BR137 (107 1110 56 457 :-
| oresent. Tuffaceous &for illitic [Bl 89
clay heds occur at 50.0m, 52.3
85 3 50.5, 605, A4.15m, 70.25, 77.55
79, S0 _5n They are mastly a J—
faw rcm thick & have slightly B9 . #9
alevated py.-content _
101,94 TUFFACEQUS . L
ARENITE Green & white tuffaceous illiric [25__| 85 | Beds become thicker | Trace pyrite which is
silkstone & arenite (mon | _]. . ltowards base. Minor very_fipely dlssemina~
dolomite} Bitumen occurs alemg 199 65 ldolomitic weining ted throughout ‘
fractures, joints & disseminationg. ___; __ | i
Oon_dolomite vejns & fractures . | . f | .. ___ B
bitumen is remuvbilised to wmarginsho? |80 [ oo oo b e
or faces. Top & bottom boundarie
are transitional over 20-30 ems. j3p | @ |~ T R

ye abed
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

SHEET Ne

ZOFE

SHEETS

LOGGED BY _G. THOMAS

PROJ ECT GLYDE RIVER DATE STARTED _  25.11.7¢% . CORE SIZE FROM TO BORE HOLE SURVEY
) OATE COMPLETED: ,._.HL ‘g— —‘3— DEPTH - M aiP BEARING DEPTH-M 113 AEANTHO
. DDH No- GRHT -~ 79-8 COORBINATES 13500 52650 E DRILLING Co,  __ LOHGYE _NQ 3 42 o 902
- . . FINAL DEPTH B 42 a3 €00 &19
COLLAR ELEVATION 143 ™ asl CASING DEPTH -
GRAPHIC LOGS GEOLOGIC NOTES Use also for general commenits
2l cone ) Eg il serin DESCRIPTION STRUCTURE - MINERALIZATION
[ 4 N
EE wec | pan GECLOGY E% 3 ROCK TYPE MINERALOGY, ALTERATION, TEXTURES, aﬁ.;:? anste fﬂiﬁ?t&ﬂ:‘uﬂiﬂzﬁwﬁis “sglvsgilsl!;illls:lﬁalxiu. sAmPLE | FROM] TO ASSAY VALUES
CEM | ysors sy |FROU-Y To-u GRAIN SIZE, FRAGMENT SIZE W' |cone | FRacTuREs eem WETRE ' GAE W LIMOHITE MINERALOGY No N LEraramm
L &- 01,0045,0, DOLOMITIC | Interbedded dark grey, iight grey { ] . _Dolomitic_veining and _|Pyrite content variablelR1B._ 1iiQ 521 55) -
| 1 SILTSTOHE | & brownish dolomitic siltstone, . icrofaulting occur _ |but averages &% R13% {113 ! 116 |48 ] 55] -
A EN : with minor white dolarenites & 113| 88%, Casmadically pyrite ccours as very |pido j116_ | 319 lsol ag) -
25 tuffaceous greenish_illitig silts Fomman hetween Fine dissemipnations - Ipldl 112 122 laal s7] -
£20] | <tone. Betwepn 106-107  thin 1200 geo| 108-109.50m throughout & occasionallpigz Ji22 125 l4slean] -
| | green-grey _tuffaceous layers occis] R blehs in coarser grainefl4d |125 1128 1521 77| -
25 - Some_are very pyritic {up to 15%) | L hnits i 44 128 131 {523 63| -
| 1 but_never_more than 1 _cm thick.. ].126] 85° Aiso have rare thin plas__ 133 134 {55} 50} -
| 1 Fmﬁgiv.e_ pyrite beds R1a6__l134 ] 137 1s51)58] =
1303 | In some btufE layers a non- 130l 820 2 -5 Ospally have B147 137 140 | 53] 98] -
- Jdolomitic cream arenite is onakly developed tuff- 1p14a {140 | 143 l60] S6Y =
- developed which has abundank aceous bed 1-2 cm R149 142 | 146 152 ] 28] -
p354 1 bitumen present along jeints & 135] 78° nearby. glso__ 146 | 149 149] 56 -
. fractnres as_well as in matrix - mg_gmf_r@gid_a;__lg;m 149 152 157 8ol -
4o ] | peparially 117,5-118.0m pyrite present ri52__|1s2 | 155 152 52} -
[T weakly developed tuff beds in- 142 [ 840 “|risa j1ss 158 {42t 27] -
e .se to bage of section. At R154 {158 16} [37] 34 -
145+ 138m coarse arenite-breccia . B15S 161 j 164 :54] 56] -
149 ] 84°|Redding is more massivelrace gdissemipated R156 164 267 1521227 -
150 45 0 TUFFACEQUS ] F:] up ta 5=10 cms ine grained pyrite - |BLST 167 170 |60 ] 85F -
_ 14F . 15{ARENITE _ larepite interhedded with_greenish narser than before R15H 170 173 ]52147) - ]
hituminous tuffaceous siltstone . ] 155} 82@1Minor dolomitic weini R159_ |173 176 | 58] 61)] -
155‘,-:&? i & 11llitic shale RIGH 176 } 179 186 [ 45) -
m 160 | B29 Redded siltstone with {very finely dissemina= IR16l j379 1182 |50, 404 =]
1ea I id6.1k DOLOMITIC | Interbedded light grey, dark arey iorofaulbing & care ted pyrite with rare |mlg2 j1g2 lieslsolell - :
I _15k.8 |SILTSTONE | & brownish dolomitic siltstone courh Fill sStructuressi .. ce hlehs in arenitelRlecd  [18S | 184 | S} 531 =
L with rare arenike layers. Mipor |} .1 : llayars Pyrite contentinicg 188 3oy |s2) 33l =1
1651 3 weakly developed green grey _167|_Bs% variable bub average  |g165 191 | 1oalss!sof -
| L tuffaceous_siltstones at base of for section is about 6%{R166 194 197 151] 76| -
170 4 unit Imi6z__l192 {2p0{se} s4l -
| 173].85%| Bedding more massive Tracg. dissemipated fine|R1EA 200 203115 =
a 55.8 TUFFACEOUS | Light grey & cream bituminous than in dolomite Silt-|grained pyrite R169__|203 | 206 | 57 J105] - ]
175% 1l SILTSTONE- | arenite-siltstons interbedded stones - scour & £ill Joccasionally coarse r170 _[206 | 209 164 80 -
| i~ ARENITE with illitic shale layers - more structurgs more arained blehs R171 212 215 § 49| 43{ -
i8g[ . than between 145-146.15m. 1811 83%] ~onenan rRiza (215 | 2talsalea} -
:|- Within section poorly developed R174 218 221 |52) a9} -
1esH- witric tuffs occur-up ba 5-10 cms.] 185] 85° i |
| | pedded dolomites with [pissemipnated very fine
¥ 160.7 | DOLOMITIC | Light grey & Frownish dolomiTiZ " iaccasional soft sedi- lgrained pyrite through
19d_| 180 . 55| prTuMiNOUS | bituminous siitstone with minor ent. doformation ot with accasional
|_1_ SILTSTOME | dolarenite layers. Between 119 85" struckure & rare slumplooarse hlehs in areni
194} 176-177m_interbedded are greenish ing on small scale. layers. _Ahverage
1l _tuffaceous_dolomitic siltstone | Graded_beds _commen in_|pyrike content is about
1. beds with abyndant pyrite layers ___ladclarenites. Dolomitic|3%.__ At 170m trace _
200l 1 i to .2 omoof variahle content veining minor sphalerite in micra- "
] - Miner-clay beds _associated. —...__ | 201 _85°} 16590 brown.crange. _.fhreccia - 4.1
- —} - |carkonate vein. . =
-1 I 180,53 TUFFACEQUS | As_for 155.8-160.7 except WAEFIX {507 gs° Minar_slumping, . |3%.Disseminated very .
p1ol | 161 7] DOLOMITIC § golomitic. WVikric tuffs are graded hedding & fine grained pyrite
-1 SILTSTOME & better developed. b loccasional dolomite . |[lncreasing towards base . 1. ' 1 1 4} L
bisb}- —— AREWITE ___ ] —— 213 ) 852 vein_. .. .. ___ |plso pyrite occurs_in lgm VY R G
- ] - R e barts in bituminous
2] | zia | 85 fAct JSTeE 08 LT

Gge abed
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SHEET No_3 OF_ % SHEETS
LOGGED  BY ___G. THOMAS —

PROJECT _cuwor river — DATE STARVED _25.11.79 . CORE SIZE FROM T0 BORE HOLE SURVEY
DATE COMPLETED,4-12.19 o _}!Q o _g_’.ﬁ— _3I'I'l_ DEPTH -M DiFP BEAAING DEPEH - M me BEARING
DDH No. _cmur-79-8  coorpinates 13300 52650 g BRILLING Co. ..LONG YEAR ... _ — o 3m_ 42m an
FINAL DEPTH 613m . ._ —— BQ 42w &l3m
COLLAR ELEVATION __145 asl CASING DEPTH ___ 3w . £00 gl
GRAPHIC LOGS GEOLOGIC NOTES Use olso for gensral comments
fg DEPTH BESCRIPTION STRUCTURE ) MINERALIZATION
&6 GrOLOGY ROCK TYPE I wineravooy, acrenarion, Textunes, | Wty [avatey BESCOPTION OF SLCIURES |, oo, rsaesared, vemrus; | SAMPLE | FROM | T ASSAY VALUES
oF F To- M GRAIN SIZE, FRAGMENT SIZE . 2;'_“' CORE | FAACTUMES PEA METRE ORE & LIMOMITE MINERALOET i No. M M phi 2nlaa |cn
DOLOMITIC  |Dark grey. & brown dolomitic siit=_J __ | _ lMipor slumping featursiPyrite - occurs-as-very. R175 221|224 541 39
221 4SILTSTONE _ |stone with minor hituminous arenitds223t862 | wn ghout.—Gradad fine grained di ok RiZz6 224 1221 52; 221 -
) 251 - Interhedded throughont_are weakly hedding. associated ationsS_hut wvariable El72 223 1230 58 =
developed_greenish tuffacaous with all arepite bed [Overall averxage contentiBl78 230 233 591 56
[ 30 hil-umi;mu dolomitic siqutnr;p 5 7% i RE?S™ 1233 |236 58] 70| -
arenites with minor jlljt_ic_c]_ayf_ — — Pyrite content decreas= R180 _[236 239 62) 81] =
- heds These_accur_bebtween 1306 =F ___§ eq in tuffaceous sect= |[R1BL 239 1242 &0| 76| -
2354 | 19%.25m, 202.4m, 205.4=206.05, | 23586 fons .__r182 242 i245 57| 57] - ]
212-212.3, 214.6-214.8m R183 - |245 1248 60| 65| ~
240 ] gle4 |2ag {251 1s52] A9l -
TUFFACEOUS |Cream-grey dolamitic bituminons | Minor dolomite weining |[Trace -to-lt—£ire R1BS 25F (254 53| 59§ =
| | |22 DOLOMLITIC arcnite with greenish tuffaceous Dnit _also has unorientjdissemi R1BR 254 257 £21 561 -
2451 SILTSTOMES §siltskone & minor vitric tuffs. ed fracture pattern locu Lou Rr187 257|260 461 49l .2
ituman seems to be preferentially | 248|849 lwhich has a 1-3mm greeg- RLEH 260 |263 431 61] = 24|
250, developed in bedding planes of ish tuffacenus salvage R189 263|266 47] 64] - 25]
_ﬁ_ : arenites Minor green_illitic along them IngO 266|269 60| 70 1] 30
255y B clay beds usually svery thin - [RI31 1269 [o72 |35 eaf - [ 21
g 254 |84 Ipyrite content vari H192 232|235 36 |105) - 1
:ml'r 2229 DOLOMITIC _ lright grey & dark grey bituminous Uniformly bedded silt-|fram S=10% in R193 1275 278 |3416€9] -} 2
2601 275, 4SILTSTONE l3ninpitic siltstones with mioor tones with coarser towards base of unit 194 1278 Pat leal 77 28] -
| i interhedded arenites. Ritumen doe arenite layers showing |Pyrite is ve B195 (281 284 Jaals2] - | 4
. nat occur throughout unit but graded bedding At tdis, d_throughout|[R]196 284  |287 sg ool - 40
1 concentrated in dark units.  Alsc.| 264|862 |bhase of arenites sconr jwith oceasianal coarsej®l9? [287 1200 1401771 - { 29
L M- interbedded are occasional gresn- & _£111 structures lebs in arenite layers|R198 290 293 791863 ~ 32
- - ish tuffaceous giltstone with omeon _althongh batter 8L 270m some pyrite has|t199 293 296 [iein ss| - | 28 .
minor dark green_illitic clay beds -~ develnged_neaz,t_ufface limopite xings, |R2DG 296 299 11§ 95] - 26
1 ruffaceous zones occur ab_ 2130 2741847 |ous activiby. Sphalerite is assocmtEIgznl 299 302 44 70} - |28
B 248,75 253.3 & 263.3m.-N.B. Creamy Minor slumping assoc- lin microbreccia layerxrs w202 |30z a5 48110 - 7
1 arenite layers increase in arcas off iated with microbreccids arenite layers at 22011 ans A all g2 | = al
'—QP - tuffaceous gctivity, at 258.6 - 258.7m. 245.2, 254,95 as_coarselizng g 311 4% 76| = 28
L Y lpare microbreccias or grit layers. |_. lhleha AL 249.35m a 1-13205 311 {314 4 841 - 21
| loccur at 245.2 5 250.6-258.7 AL J 3w band of bedded sphali?06 P14 BT 45 60] - | 25
285 258 £=258.1 Fragmwents of Barney Ck 86 © Yerite in dolarenite,Inpi207 pPL7 B20 3q e8| - | 27
0 IFm & mineralised witric tuffs icrobreccia_at 258.6- [1208 320 (323 49 79| - 24
9{3_&, - nrosent 258, 7 have fx_:aq's of 1209 323 P26 42| 57| - 25
| &~ N ]pyriti.c-\ritrlc tufl.:, 210 [325 B29 g1l - | 25
_| ; Eghalerlte in arenite &|;2711 39 K3z 36l 56| = | 25
- —t ne ¥ vitric tuff has :
- 275. 3 ITUFFACEQUS |oream Aolarenites interbedded with | 2961827 IMinor slumping in ona e rEt ery fine grained 1
218 greenish, tuffaceous, illitic siit-] arznite hed issemipated pyrite
RENITE & tones & sbhale & light grey siibt- §302 RSC
skone Tuffaceons layers are aliosi
heitric I
278.9 DOLOMITIC  |pedded dark grey & light grey dolo- 86° |Minor to rare dolomite {Pyrite is uniformil
171 ASILTSTONE _itic siltsone with minor.cream | ___ Jveing- threugheut ————jdistributed —throughout i
ITH MINGR--|Jdolarenite bed Dolarenite heds_. Slumping.in beds. up.to. as vory Fine grained | I
ARENITE GEDY.increase from units before but 315} 85210 _cm occurs._Seour & |disseminations, Pyrite]
£ill.only miner.—Meost delarenita.—— | .. JEill structures at basdis slightly coarser in e
layers show graded heds Mipor of dolarenite heds arenites Bare pyrite
bhitumen 1s associated with dolarend B39 |usually. microfaulting |is easily wisible to_ | R I
ites. as wisps & _clots of 2-3mm. — - |throughout. . naked eye. Massive sulf RN SR
nssible dolomite concretions akb - o e~ - | phide bads-associated
P 4385 5™ B Es ooy Ly developed i | iith Lilivlc clay. up kol 535765, 33B.25, 6350 69

9¢ 9bed
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

SHEET Mo._ 4 OF __ G _SHEETS

LOGGED BY G. THOMAS
PROJECT GLYDE RIVER DATE STARTED _ 25.11.79 CORE SIZE FROM TO BORE HOLE SURVEY
. DATE COMPLETED ‘J-IZ-IS e 'J_IQ . _OJ.TI_ _j‘_, DEPIH-M DIP BEARING . GEPTH-M ol# BEANIND
DDH No. GRNT-79-8 COORDINATES 13500 32050 DRILLING Co. . LONG YEAR .. g ~dm . A2 0 90 )
1450 asl FINAL DEPTH ~ . _613m —BQ . 42m_. Blim_
COLLAR ELEVATION ___ CASING DEPTH im I 600 81
GRAPHIC LOGS _ GECQLOGIC NOTES Use also for genaral comments
Z -
;ﬁ CORE . Eg 3 DEPTH RoCK e DESCRIPTION STRUCTURE MINERALIZATICN
x ) . - ~
EEi* | nan GEOLOGY, od 3 . TYP WINERALOGY, ALTERATION, TEXTURES, DoN Tunore| DESCRIPTION OF STRUCTURES DISTRIBUTION & TYPE SAMPLE | FROM ASSAY VALUES
oXju . FACM-M TO-M GRAIN SIZE, FRAGMENT SIZE CIST. [ WTH BEDDING, FAACTURES, FOLIATION, MASSIVE, DISSEMINATED, WEINFILL, £ 0 -
18 80T 3% 10 J % ConE | FRACTURES PER MEIRE ORE B LIMOWNTE MINERALOSY Ne. M. M. phlzn lag icy
- hreen-grey. illitic.siltstane At 320m_associakted B212 | 332) 335§ 39] 773 {32
i1 Leds ococur _at 295 25, 295,95 . with_ dolarenite tayer | R213 | 3351 3381 401130 =125
39 | 03,2-303.5,-350.25 & -350.8m 335} a5¢ are coarse. lom._blebs | R214 | 338] 341 | 68) 541 - 326
an i . of-ephalerit ®215 341| 344 |43691%0] - |52
340¢ ] hotween 160,2-360.8 & J68.8-370.2m 368.8-370,2 Scour & fill3ag 8-370.2 pyrite R216 | 344| 347 |240; 643 - | 30
| 1 here is_thinly }?edded cream & 1 ... \common in arenite beds. gonltent decreases R2L7 347+ 315041 411 &3] = |24
345_,_ Right hrowx; aren;t: :ae?s ""_‘1Ch 343 Bio_ rapidly to minor-2%. E218 3504 353 H47) 63 1 324
| | have bitumwinous shale wisps. R219 35%3) 356 | 52] 4% 1 {22
. ppears to have some tuffacecus . R220Q a6 ] 359 | 61 0l 1 [ 26
3508 b ontent & is probahly related to 8221 asal aro leel 73l 1 [es
L1 b mderlying unit 351} 85° r222.1 352l 365 heid 70 31
1 - R223 i_j68 | 621 921 - 136
s | 1732 [Fream & light grey, weakly to non- | IFairly massive bedding |Minor fine grained R224 | 36B] 371186| 627 - |29
| 1 haz. 1basTLy folemitic tuffaceous siltst. 5357 85° |oxcept for green tuff §disseminated pyrite r225_| 371] 374 034} 52/ 3 131
364Q) |____porourric prenite. Common interbeds of green tlavers which are finelylcontent< 13 g226 | 174 377 B4e Y P
| * p - ,L“nj;m clay rich, K rich siltstonegis] _85 bedded. ?raded beds & R227 377|380 fj26] 36) 1 |26
165 Y S [LTSTORE hitumen flecks common in coarser soour & fill features RI2R 3e0 ) 381 ] 25 52 42
B t hrenite hieds Some _green Common Concretions 229 | 383] 386 las] 434 1 {34
llaszr-nn!\: alteraticn-associated ccur_in arenite heds 230 | 386 ] 39 | A7{ SO) = |55
370 ith fractures. 368 | 859 R231 | 389] 392 I 50 55] - 124
R232 392 395 | 62183 - 25
1l - R233 395 398 | 143 55| - |25
B 375 | 85 R234 3981 402 |4t | 841 ~ |25
R2135 401§ 404 {46 L S4{ _~ 120
380 5 R236 AQ4 1 407 lapl 28 - 122
I 352 | 83° ®232 | 407 ] 410 hos hoal 3 |25
- - g238 | 410|418 Jai]l a9l 1 i28.
- _ | - R239_| 4131416 1351 96l - 157
—?.f 337_14?3 3?1%%355 Ihinly bedded dark grey & _light 1387 | 852 |scouc—s £ill features [Very Finely dissemin- R240 | 416 | 419 |42 160§ 1 (40
390] . :ITH THoE _r?% érgtm 1}(:-301 dglonutué TE ompon_on bhase of ated nyrite throughopt | R241 1 419432 1321801 3 126
-3 pilistone with minor cream. 0 White] 493 ]| 85% [dolarenites, dolarenitebuith rare trace spha- | R242 422 ) 425 143 |55] = 126
1ol )té;.:RENITE 2;ar:nil;:}l;eds;adge&ai:n;ﬁ beds | sually araded. yorite. abserwed alsa i R243 | 425|428 35| 667 - |24
9 gen u, i i QDO
o re-gener g_q et 3 Y Lcraga%]_t.!.ng.;: IoN. | pase-of-most-basal .R244 428 | 431 64| BB[ -~ |20
N ow soft sediment deformation L s Rare do onul.:e veining |zrenite beds of graded [R245 | 431 1434 1383751 - |25
40 Features The dolarenite componenti400 | 85”7 but increasing towards | beds. Coarser grained | gpogg 434 | 437 |42 hso -6
| | nrrer?se tovards base of unit & ase of unit pyrite & macroframboids 247 41317 | aan l3s 3= 29
. bspecially from 520-445m & o pocur ak. 395,5m.
205]_ __ 52-473.3m i 4071857 |ay 428.1m a calcite  |occasional massive
| { !inuuenkluegelnp&sj-%:eenlﬂ; bitumen vetn of 3om | purite beds up to.a fa
4108 puffaceous, illitic siltstone TS [ >
L o ick occur at 395
| . horizons usually with bituminous 412 | ao"
= - ?5' 4!\3.12' = AIQ'Am
415_,__ byritic beds occur at 437.25-437.4, wlomite veining Sphalerite alsa oocurs
- 14!1.—444ft44;.3. Between 441?::4 increases towards base jig 1,-irﬂer "I‘Etﬁg%"s ;.
= glarcnite beds are common Wil coafse | lof unit ite layers a 2 -
42 [ wyrite  Between 420-340m some_dark (420 | 852 B 397.6, 35877,405.¢, i
] ! brown siltstone ogour o I ‘55‘33551435-5-_435-1r B
[ i N T iar_ag1- i LATET35A7E, T RETA54 037
s | _t_*i 1A:iLsoft_sedJ.mnLméfﬂe_;_p_ﬁté_am B S
- [da forma ticn -conmon “ig%"i?‘e‘éﬁﬁ;eoné E —
- - — Y lelots 1n SiotE T )
43 ht 447 dolomitic concretions 429 { 85° Blumping increasing in {aAt 439.8 & 451,95 spha-
1 cour . i ] Jactarenite lavers. _ ]lerite content increasgs
jiu j —— — . _|to large quantities [
435 | Ihere gseems to.be a corrglation with. __ D over 1-2 cm
- B noreasing arenites, incregsing__ §437 | Tuff.
140 2 : + : = A ;- 1" acecus. components. | —. - b — fo— ]~ po g
polomite veining & 1Increasing gLEu n COpES iated | with g halerite bict argnites.
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD
PROJECT GLYDE RIVER

SHEET Ne._s._ OF _& _SHEETS
LOGGED BY __ . THOMAS.

BORE HOLE SURVEY

DATE STARTED 25.11.79 . CORE SIZE FROM TO
DATE COMPLETED 77_.‘9: :?2 o _Q!E_ _im_ DEFPIH-M DiP BEARING DEPTH-B DIP BEARING
DDH No. SR8 . cooponares 13500y 52070 £ DRILLING Co. . LOWGYEAR = om o_| 9go
FINAL DEPTH e G133 . L o
COLLAR ELEVATION 145m  asl CASING DEPTH 3m e 600 | 61
GRAPHIC LOGS GEOLOGIC NOTES Usa oiso for general commenis
ig CoRE Eg 3 DEPTH DESCRIPTION STRUCTURE MINERALIZATION
[ 4
BElree | nao [CEOLOSY| BE 2 ROCK TYPE I icnatoor ATemarion, TEXTURES, | B | o] PEoc IO SILCIUES |l Sttt e, | SAMPLE | FeoM | [0 ASSHY VALUES
kil e 3@y [FROMM To-M GRAIN SIZE, FRAGMENT SIZE Wl lcome | FractuRes PER METRE ORE B LIMONITE WINERALOGY No. M M. [epl zning leg
| & Bagal coptact with _pext unit is_ From 441-444m_there is | 8248 | 4401443 {334 73} = 21
— trancitional-over-50-cms. 444_| 852 an increase in pyrite | R249 | 4431446 ¢52 B3] - 130
nas{ | content to ™ 14%. n2s0_| 4463 449 64 146 - 24
8 i [ Grain size incr REDL | 4491 452 |55 88| - |22
hso] | also & trace schaleritel 502 | 4521455 |57 v2] - 125
R503 455 | 458 | 56| B2] - 122
1 a73.}____ |TurFacEOUS |Creamy to light grey bituminous, Most_arenite beds are {uiner £in ined R504 | 4581 461 1501 44F ~ 124
hss] | 481 ISTLTSTORE =| oo eous arenites & creamyshrown | aded b bages show pyrite disseminated R505 | 461 | 464 Janl 6] - J25
L] ARERITE WITH .. o ) ffs with greenish,_illitigd5? [85° kcour & £itl features. |en hout BS 464 7igzlax] - |25
hsol | WITRIC TUFFYy_ ich, tuffaceous siltstone which oit has many micra- 4 ga07 | 467l a0 |selses) = (22
| are mostly in well defined thin Faults throughout. Beds rs0ge | 410 | a73 Y4z ia2) - |30
1 beds. 1In arenites sometimes has Lte massive but of varighble RS0 4731476 |37 ] 48} - |28
654 | disseminated greenish tuffaceocus hickness R310 476 1 479 152 | o9g| - {715
. 1 alteration {Zchlorite)l & also R511 479 | 482 |53 | 52| - 42
7oL 1| alang fractnres £ joints BS512 482 | 485 147 44] - 136
i} Ritumen content lncreases towards lagp BRSO R513 485 | 4 401 78] - |33
. . hase of unit & occurs up bo 2mm B514 488 1 491 |65 1841 = 130
IEHN SEOES hlebs & on joints & hedding 474 [B5© gs1s_|. a9 | 404 Jaatsal - {2a
. e e plane RS16 434 [ 497 140169 - |30
solp F St Minar dnlomitic concretions l480_{85° R517 | 497 isop Isalesl - t33
A 481 DOLOMITIC _{Thinly bedded dark grey & dark | T vor —vadealVery finely dissemin- | R518 15001503 [58 L2} - 164 ]
500.{SILTSTOHES |brown delomitic siltstones with L the bases of the ated pyrite thromghout | B519 | 503 | 506 40133} - 135
4854£ WITi MINOR |thin_interbeds of dolarenite. Some | hicker unit have scourlup to~ S-10%, average | R520 506 | 509 |61 741 - 154
DOLARENITES ldolarenites are thick = up.to 10cm fill feaktures The about 8%, Occasional BS21 509 512 40| - |50
Koo & alwa@tggaded. A 2cm microbrecciad88|85% hnlareniteunits have massive pyrite heds B522 01512 | 515 (44 =435 s
i oCcCurs a - sediments above . umping |& ovoids with_rare RS2 5 518 |44 has)] - {as
fﬁi are slumped. 'deal_(ly «?Ieveloped pinoz sl ma%r_of'fiﬁﬁélds. Sphaler] n%zg S%g 521 32 sal - |4a
195 tuffacecus, pyritic siltstones Zite occurs in tuffac- | p525 | 521 1524 150 des] - |as
:g: occur at 494.9 & 495.7-496 with ] eous dolarenite at R526 524 1527 |32 151} - 131
0o ] the jatter having vitric tuffs 500 |B5° 478.15m. R527 527 | 530 |54 |56 | - 29
__ﬂ_ assoclated. R528 530 [ 533 |3g |88 | -~ 31
L B R529 533 | 536 54 128 | ~ |28
Fo5 o | RS30 519 la2 je2 - lio
+ 509, DOLOMITIC  |Light grey & dark grey-dolomitic Eilbst unit a Pyrite_in the siltstone|R33L 539 j542 |72 G466 | - |36
k104 cad4 ASTLTSTONES |siltstones interbedded with ihinty hedded with scoudupits occurs as wery R532 542 1545 |18 278 [ = {35
- & BRENITES |pumercus-unite-of vitric tuffs Fil} foatures at base|finely-disseminated r533 | 545 {548 {50 321 {34
-Ui WITH ABUND- ltuffaceous siltstones & 111itie f dolarenites pyrite at ™ B% BS514 548 1551 135 BA& 11 138
5151 5, Tttt ANT VITRIC |clay heds. Hinor dolarenites 515|850 Macroframboids otcur
i 'TUFFS occur throughout in sittstone unitg in top of unit in
k2ol ) ! but are usually graded. The main jltstone,
j_ tuffacegus or tuff units are
| ] detailed below:
p251 | =500.2-502.25: creamy brown vitric L tuffaceous unit —minor pyrite in unit
| b tuff with subordinate _green il.liti(.?z_g: 857 thinly bedded with a j‘l;q&
b3ol | silbes : beour e fil1-€ marrof Lo At :
T cTrean DITUNCETIONS B Lo TR TROanTT
| 1 _— dolarenita = the-Situmen gontenk—..§f. -— | —— fommon
'__‘ increasing towards bhase of I
B354 b o section. I R .
| 1 | ~506,3-506.95m; tuffagegus qreen & ____hrenite units graded. |-winor pyrite JI -
Faol | brown siltstone & arepite which _ |540 859 .
| 1 is bituminous. ? ¥itrig tuff in __§ i
.- e —F— unit.__Shale. fragments occur.ak — JE U -
F Ly . base_of unit i . IR S — ]
- - o | -mi
Lo Y o ?23;Ea‘E-é??f%?'t&ﬁfa‘fg&gifaf‘e“-"“i @52 bThinly hedded. o _jminor pyrite.. _— __} ——— . |
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SHEET No_® _OF _® SHEETS

KENNECOTT EXPLORATIONS (AUSTRALIA) LTD SHEET N8 - OF s

6¢ 9bed

PROJ ECT _CLYDE -RIVER : DATE STARTED _  25.11,79 . _ ___ CORE SIZE FROM TO BORE_HOLE SURVEY
DATE COMPLE‘[ED,,,wé-lz-?B e -—“.QA— _Om.__ g DEPTH - M aiF BEARIMG DEPTH-8 | DMP BEAAIMNG
DDH No. GRNT 79-B COORDINATES 13500 52630 ¢ ORILLING Go. .. LOWGYEAR-——— —HQ___ Am _ 42m 0 202
T FieaL DEPTH .. ___6ldm _BQ 42m __ 613m a
145m  ast 660 Bl
COLLAR ELEVATION CASING DEPTH 3
GRAPHIC L0GS GECLOGIC MNOTES UUse also for genesral comments .
zm conE Sg 3 OEPTH DESCRIPTION STRUCTURE MINERALIZATION
EE s . GEOLOGY E; 3 ROCK TYPE VINERALOGY, ALTERATION, TEXTURES, BOWP [ iwoie| DESCRIPTION OF STRUCTURES OISTRIBUTION @& TYPE SAMPLE | FROM| TO ASSAY VALUES
Beim FROM-4| To-M ) GRAIN SITE, FRAGMENT SIZE DIST. | WITH BEDDING, FRACTURES, FOLIATION, MASSIVE, DISSEMIMATED, VEINFILL, N " "
11078 P g [ CORE | FRACTURES PER METAE ORE B LIMONITE WINERALOGY 0. . U ppizn | aglcu
Cont'd R e . B535 551|554 31122 -~ 3
-514,25 to 515,25m; Creamy vitris [ss3_ 8o’ Pyrite variable from  [R536 554 557 j141. 72{ =1 3
k5 54 tuffs, green illitic clay horizons minar to 3% as f£i B537 557 1560 ag] - 1.3
& creamy dolarenite Minor_ dark d.i.sseminar_ions._._——-|R§ 8 96 63 511 67} = a5
E60 arey_dolomitic siltstones B339 563 566 07 lis2| - EL:
)5::1_@m_ggg_;mhdelemitig_‘.ité} . . _ -unit _slumped Byrite occurs at base lrs40 1566|562 [e9] 73] - | 33
1 tuff._creamy 564 | B3° of unit {R541 " |569 [572 |99 [3a5]| - [ 36
654 =536,25 to 544.4m: Vitric tuffs & carsly_ bedded in —Variable pyrite R542_ 1572 |575 |eéliasl - | 4
dolemitic tuffaceous siltstones _Witric tuff - up to Minor to 4% R543 575 578 61126 = a3
570 with subordinate bituminous 10 cm. 544 578 {SA1 71 [FAD a6
dolarenites & illitic clay beds. |570 |85 545 [s81 584 171(98} 3] 36
| 546|584 A7 Jlom2t - | 41
751 544.¢ DOLOMITIC ipayk grey & light grey dolomitic lomitic veins-with Byrite ure-as yery |B347 }_§87 590 04 Be3| - § 8
T S0 [STLTSTORE  oiytstone with subordinate 11 ttumen residne on fine grained dissemin- fi2d8 o0 B9y [53 03] 1 37
580 & AIRCR dolarenite which is fairly thizkly ractures ations, Content~ 5% R54% 593 p96 |52 o6 - | 48
DOLARERITES |padded. Dﬁ%ﬁ[ﬁﬂ _are graded & . s 550 K96 K99 164 8326| - | 57
base of beds can be very coarse 582 |83° T de ourite plus  R551 599 oz j4z17s| 1l 53
k54 {aimoat gritty]. mipor remgbilized RS52 02  BOS i0 | 44] - 371,
[ Some dolarenites almost ook pyrite into fractures. ®553 05 H08 126 1 70) - 3 17
k50 ] tuffaceous. Rare_sphalerite blebsg 554 08 Ei1l 29 /72 1l e
: in base of graded beds.R533 b1l % | 27 a0 | - 25
595._%_ 594 i85 Rare specks in silgst=] -
ones
Y 560 DOLOMITIC {Fairly massive, dark grey itumin- por _slumping in heds |Extremely fine grained
k00 SY3.3SILTSTONE  [gus siltstone which has abundant © From 579-507n Aisseminated pyrite =
dolomitic concretions up to 10cm. |gpz 1as® jipit has_ dolomitic o renES A% Purite
There are occasional dolarenite eins which seem ta leo. oocurs in thin
054 beds which commonly have bitumin- be related Erom diageneimassive beds, blebs &
ous concretions at their base. bic compaction. __ |coarser graims in
K10 : dolarenites
N AL 567.8_at_z_cm. red-hrown clay (61l {857
layer. At 583.2m a 10cm creamy
154 : vitric-i-tuffacecus siltstone _bead
END OF . In basal contact area vitric tuffs
HOLE : & clay beds increase making bound-
ary transitional,
h 599, TUEFACEQUS |Green grey & grey interbedded . ninly bedded Byrite wery finely
601, $ROLOMITIC tuffaceous dolomitic siltstone & disseminated ™ 2%
SILTSTONE dark_grey siltstone 311 bound-
: aries_transiticonal Some wvitric
Euff occonr in this wnit
601, ;H;E‘OLD Transitional centack wikth . Flat lving thinly Pyrite gccurs as
* |13 {SHALE above, Thinly bedded green badded dolomite, minor disseminations
white & red.silty dolomite o Bare_ dolomite at top of the unik ' O G
[[s lnit becoming_coarser bedded __loining. Soft sediment |becowing trace at base ]
1 1 ! towards base of hele. Occasional ‘Beformation structures_|of hole, Pyrite -
1 . lime green illitic clay bands up tqd__ .| _Common coarser_than in silt-
1 cm Also bave bright red to pin S
i . very .thin clay layers throughout._ . S PR - B P
Red dolomite colowr increases | .. N X SN S
b towards base of hole. . PR S S I — L
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD SHEET No_L_OF _2_SHEETS

LOGGED BY _G. THOMAS

0y 9bed

PROJECT GLYDE RIVER DATE STARTED _ . 7.12,79 _ . _. CORE SIZE FRom  TO © BORE HOLE SURVEY
DATE COMPLE‘ED _ 419-12-?3 e _m—.—' 0“1.__ ,3_15_"1_ DEPTH - W [-1d BEARING DEPTH - M DIF BEANING
DDH No. _crur-79-9 COORDINATES __ 16860 N _51350__ _E DRILLING Co. _ . LONGYERR _No_ .4m _45m 9 |verticle
FINAL DEPTH - % 1 N . U—— _BQ 45m . 53dm. s20 80°
COLLAR ELEVATION 143m CASING DEPTH 1.4 m —_ ——
GRAPHIC LOGS ) . GEOLOGIC NOTES Use also for general comments
Eg conE ] a‘g F DEPTH DESCRIPTION STRUCTURE MINERALIZATION '
EElmec | pan GEOLOGY §§ 3 ROCK TYPE WINERALOGY, ALTERATION, TEXTURES, OFWH | suae| DESCRIPTION OF STRUCTURES DISTRIBUTION 8 TYPE SAMPLE| FROMS 10 ASSAY VALUES
d ; . = pist [ wTH BEDCIA, FRACTURES, FOLIATION, WASSIVE, DISSEMINATED, VEINFILL,
CEin L L B GRAIN SIZE, FRAGMENT SIZE %' icomE | FRACTURES PER METRE OME B LIMONITE MINERALOGY Ho. N M.
| e 0 142.5. ! BUKALARA | Medium to coarse quartzlithic sand- 1. Coarsely hedded sand= [The basal 1.5m has aboi ; _
e SANNSTOME | stone with subordinate green and 2185 stone with cross 4% coarse pyrita_intar-
51 | zad mottled clay-kfor silt-lnter= bodding features. Bedd-stitalla grains._ Thi
]\_ beds, The green_colour increases . _ing_planes_angles used content decreases strati- ‘
1044 towards base are hase of heds igraphicaliy mp. In :
- The basal_}.5m hecomes yery grifcy | - top-35m_much-iron-staif=
] and almnat conglomeratic _ ing after pyrita
151 ] ]
20 1] 19 |90
| BARNEY CK |FORMATIOH
25
2N WEAKLY | ]
N h2,5 183 |DOLOMITIC Triterbeaded 1Ight gréy, 9réy & - |30 | 90 |Bedded dolomite sequence Minor { I%) very Eing
B SILTSONE light grey brown weakly dolomitic The microbreccias_are | dissemipated pyrite
WITH MINOR siltstone with minor microbreccia graded but have  fairly] throughouk. At 45.5
35'1 MICROBRECCIA layers up to Im. Microbreccia 25| 80 |sharp taps I cnarse pyrite with hits
| D units are graded, Microbreccia uminous_fractura_in
404_1 sones yery common Gl-64.5m . arenite bed
M | . pitumen_&.carbonacesus wisps cam- 1 Bare wertical dolomitel To micrabraccias hit=
| mon_thropghout unit.  Petween 81.% veins. At SAm have a ) uminons residue &pyrif]
451 831 light grey. siltstone dominates £lat dolomitic = bite]-associated-on fracture
| over other siltstone & appears tol4a jpg | Uminous vein, ~ pspecially 45.5m
50 __5 bave tuffaceous companent I1litic R556 - |47 50 .
_g clay hand at_76.45m R557_ |50 |53
RSRE 53 o1
554? The unit is partly weathered to E559 S8 59
m 46.5m & top layers are co b4 ] R560 59 62
60‘3 areenish in colour [same green 60|86 R561 62 65
| as_ jin Bukalara S'st} . i RS62 % 68
1 . RS63 Je8 171
55'_— fransitlonal boundary at base of BSEA 71 14
| S unik 68 80 ese5_ |74 177
10438 ] RS66 |77 80
— 83 1100.9 DOLOMITIC | Inter bedded lightgyey, Qrey & Rare dolomitic veins |Very fine disseminated |pog7 80 81
=" SILTSTOME _{ light bhrown dolomitic siltstope pyribte throughout withigsag A3 B
B Some as unit ghove but more dolo-} 73 190 pyrite content increasipsga_las  |mg
|- mitic. Light grey siltstone dom- _ ing_from 1 to 2% at o F%g 89193
aod—- ipates in hasal 20m hut ptherwise of unit R571 g3 32
|4 the ratic of colours the same. B ®572 |95 |98
| 1. Light grey siltstone appear to hay . B513 128 101
st L uea.u:yam:hon_emanatmnmgm_ras_, a7 R574 1101 [104 )
-1 them [ -{ps15__j10a {107
0T RS 76 107 1110
osH- 100.4_103 2 TUFEACEQUY Coarsely bedded, creamy, weakly |93 {sG.|Arenite beds.are much-. _Mingr_ke 1% fine disss ]
A S _ ASENITE | dolamitic arenite & minor dark - |caarser _bedded than in j_cMminated pyrite.
1 _ brown_ siltstone with abondant  _§ i siltstoneg. Scour & | N
10 tufEaceous green jllitic clay bed fill features zt hase
L1 ettt throughout. _Sometimes green colauf _ jofbeds_ ______ N . .
- ORI DN PSS A-;eatk w .disparsed in arenite. Ahund Licales | .
1 nt_bitumen throughout arenite & [ _ .| Rare Gclomite.vein -— -
- siltstone withpieymen weaping from _§ | . B e} _—
1¥ dolomite yein at 101.10. {ronit)
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD SHEET No_2..0F _L_SHEETS
. 6. THOMAS

Ty abed

PROJ ECT GLYDE._RIVER DATE STARTED __7.12.79.__ __ _ ____ CORE SIZE FROM TO BORE HOLE SURVEY
. CATE COMPLETED].O.].Z-?S_W. I _l.lQ._- _Q__ M DEPTH -#l 0P BEKRING DEPTH-# o BEANING
DDH No. _gmr-79-9 COORDINATES _ 16550 N _ 51350 E DRILLING Go. .LONGYERR _.__ NQ._ - J.dm_ 4w o 90°
T FINAL DEPTH . 53dm . _ _BG o A5m . 534m 520m | oo
GCOLLAR ELEVATION 143m aal CASING DEPTH 1.4m —
GRAPHIC LOGS . ) GEQLOGIC MNOTES Use ofso for general comments
Eg conE Eg 3 DEPTH DESCRIPTION - STRUCTURE MINERALIZATION
EElue | nao | E0to0r| BL 3 ROGK TYPE | ™ mevsiooy sremaron oxrunes, | BEF ] Sescneon s ST | PEMEITONS WE Tl o] o [ Rt AL
OF|H fimor 3T yo- . GRAIN SIZE, FRAGMENT SIZE %" | cont | mscrunes rem weThe ' ORE 8 LINOMITE MINERALOGY Ho. ™ M.
N | | A _small lcm off white vitric tuff- j R577 | 1141113
A J occurs _at base of unit 113} 8% BSI8 213j 116
1158 T ps7a_|_116l119
1 103.4 152 |DOLOMITIC Light grey brown, light grey & gref Thinly bedded dolomite| pyurite occurs as very I msgo 1319i.122
120} 1 BITUMTHO(S { dolomitic hituminous siltstone wigh with rare to minor fine dissemination R581 1321125
| 1 SILTSTOME rare_dolarenite heds. Bitumen & dalomitic veins throughout, Up_to 125m| RS582 125:128
| | carhonacenus wisps throughout uni coptent about 2% from |RS83 125{131
1251 | _Bitumen & carbonaceous wisps-scouy — Homerous 5-20 cm thin | 125-152 content about | RS04 1311134
| | _as W, sdin-light grey __ - veinlets representing. | 4% Also nyrite occurs | BSAS 134] 137 |
13 dolomitic siltstone, Bituminous | 129 pg | early diagepetic feat-|;, semi wertical fractd RSAA 132[140 s
1 residue weeping out of core in uras ures as coarser remob-|gprg7 1401243
[ many sections llised pyrite (but stifll peggl 141[14a6
£35_ | fine qraim}-__ib&te.lnsaq 146149
| 1 e also ocgurs in rare |RS90 149 152
1 20] hiehs_in diagentic  |R591 | 152[155
fractures with minor 592 155 {158
TS d 2 chlorite alteration |gsg3 158 (141
1as{ 0 surrounding. RS94 161|164
[ 0 _ 145 las R595 164|167
150410 - : 170
152 1 pOLOMITIC |Siltstone wnit same as above with Hinor soft sediment 173
SN 195 25| SILTSTONE | abundant bitumen & . carhopaceous deformation assgciated | 176
155‘:3; WITH MINCH wisps.but_interbedded within unit | with arenite bed. Bedd 179
| UFFACEQUS lare minor cream, weakly pyritic are graded hut not to ] 182
1604 i REDS tuffs & green illitic shale hands " loxtent of other-holes 185 N
The largest tuff zone is. 10cm & Minor fractures isg
| near hase of unit 121
165—_} 164 | B6 04 13t 1194
e DOLOMITIC | Light grey, grey & light brown . niagenetic features Vory fine-disseminatedRb0s 3894 {157
1704 194, 3. BITURINAIS] Aclomitic hirmmipous siltstone wi COMMmON Minor oradad pyrite throughoat  witl geba 192 1200
| SILTSTONE |mincx dolarenites & rarethin tuff- beds _in dolarenite hedscontent 4%, Occasiona)lyR607] 200 201
__3_ aceous Wisps common & bitumen res- Rare Anlaomite weing pyritescours up to RECB 203 ] 206
175___&_, idue on_outside of core Soma 204 When assaciated BA&0OT 206 1 209
| 3 areas._can_become wery bituminous |Bitumen common__in . | with thin ruffacecus _ |meln | 209|212
16 At -157.6m—dolomitic.p domaxphis frackures especially inlb ands Rrell 212 1218
| | after gypsum_layers dallarenites - Rla 215 1 218
= From 1A1_6-183.2 a very bitumipou R613 218 | 221
hss] | tuffaceons arenite occurs with weak]ly
L [ devaloped grean-illitic .clay-bads 184 | BA
h 04—
o 198,34 202 | TUFFACEOUS § Cream & light brown tuffacecus Coarsely bedded unit Miner fine disseminatd
hos{ | DOLARENITE ] _dolarepite with subordinate green| except far green illitle pyrite. Pyrite coarserin
| | ~ish 111itic clay layers Gresn_ |197 B7 clay-beds Occasional-arenites than in silk-
boo alteraticn on joints& dolonite wveins _ Stone :
- | fractures in dolarenite — —
| [ pitumen & carbonaceous wisps commopn .
205"__ N ip arepite in matrix
101
ha i RPN 5 LI I v SN B
_ f




SHEET No_3._OF _5 _SHEETS

/€%

KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

LOGGED BY _G. TIHOHAS

PROJ ECT GLYDE RIVER DATE STARTED 7.12.79 . CORE §i2€ FROM o BORE HOLE SURVEY
DATE COMPLETED 710-12-—‘;9 I —JiQ-»_ _D__ _-Lm OEPTH - M (14 BEARING OEFTH-M [2ld BEAN| MG
DDH NoO.__cawr-7a-0 . cooromates 16550 N _.51350 - E DRILLING Co LONGYEAR . _ _Ng.__ d.dm dSa 9 90°
. : . FINAL DEPTH .. 534m ... _BQ_._ 4%m_  534n 520m ag®
COLLAR ELEVATION ___143m ._asl.— CASING DEPTH Ldm ———
GRAPHIC LOGS GEQLOGIC NOTES Use atso for gensral comments
Em cone DEPTH DESCRIPTION STRUCTURE MINERALIZATION
e e GECLOGY ROCK TYPE MINERALOGY. ALTERATION, TEXTURES, TOWN Fanare| DESCRIPTION OF STRUCTURES DISTRIBUTION. & TYPE ASSAY VALUES
IAJL-J ' ¢ ' DIST. | wITH | BEDDING, FRACTURES, FOLIATION, MASSIVE, DISSEMINATED, VEINFILL, SAMPLE | FROM | 7O
oF|u o-u . GRAIM SIZE, FRAGMENT SIZE W |come | Fractumes rEm mETAE ORE B LIMOHITE MENERALOSY Ho. M M. .
25 | poLoMITIC §_ Light arey, grey & light brown | | Dolarenite beds are Very fine disseminated |R614_ | 2211224
BITUMINCUS | dolomitic bituminous siltstone wikh usually graded. Bit- fourite throughout.&_ |BELS | 2241227
229 SILTSTONE_ | minor_dolarenite. beds. Bitumen & ] 22586 [ umen residue commonly {content is aboub 4%, JRG16 227230
carbonacecus. wisps abundant_ Min on_fractures. Rarg Rare hlebs R617 2301233
23 residue on core ' dolomite weins RG1S 2311236
. - BR&E1S 23612139
1] 2391242
234 225 | 254 JporomiTic | right grey, grey & grey brown Soft_sediment deformatifon Pyrite occurs as very szl 247245
BLTUMINOUS | dolomitic bituminous siltstone wigh & graded bheds in dolard fine _disseminationges22 2a5]248
244 TURRIDITIC | _graded cream dolarenite heds 240185 lonite oc Occasiardal throughaut ab aboub lps23 2481351
- STILTSTOME | Dolarenite bheds Dolaranites dolomite vains followld 6%. _In caoarsexr. | RG24 2511254
= become more common. Rare weakly diagenatic fractures _del iteo—pyrit RG2S 2541257
q | developed tuffaceous siltstone. : slightly coarsar & BE26 257[ 260
- Bitumen & carbonaceous matter 47 _|8g clearly wisihla to REZT 2601263
] reasonahly abondant bub not as mud naked oye R626 | 263|26d
- as before R629 266|269
. - Both  top—i-bottom houndaries trans E630 2691272
_P‘, _sitienal R631 2721215
RE32 275[278
O beo |85 gali 27a] 281
. [ 257.) TUFFACEQUS ! Cream & light brown tuffaceous Arenite bedding 1s muchk Minor fine disseminatbgd ppis 281 2684
DQLA&ENITE__dq]_;;gni;g with subordinate green- coarser than siltstone| pyrjte, Pyrite tends 0 REIS 284] 287
ish illitic_clay beds. Green ] _ ] except for illitic bedf pe coarser than in REIG a7l 200
chloxite alteration common on joirlts Iilitic glay beds break gj)kstone p631 | 2ag i 293
& sometimes dissemipated, Bitumen np_easily, Unit is rRE38- | 293 1296 .
& carhonacenus matter wisps commoiy jointed & _slightly REIS | 296 1299
in_arenite interstices as well as Efractured BE40 | 259 f 302
on some joints & fractures. Bitumef?7d |85 REd] e
is _never asspciated with 3llitic nEdd 1ns. | 308
clay heds %Jﬁl 1311]4
T R645 | 314] 317
2c7 21287 2k DOLOMITIC | Light grey, grey & light brown | . Scour &_f£il1 feature Vory fine disseminatidi R846 | 317 320
BITUMINOHS | dolemitic bituminous siltstone wit 1’2% 85 common_atr base of dnl-] of pyrjite thr £ R64T 320| 323
SILTSTOME |minar cream dolarenite beds, Bit- arenites have dolomite | aboht gfg%. n gotar- Rreas | 323| 326
umen_&_carhonacecus wWisps common veins enite beds pyrite tendspgqg [ 326{ 329
£h hout.Dolarenites are less | _to be coarser. g650 | _329] 332
compon thap in 22.5-254 m -
Some dolarenites _have many tuff- 3
1ik A ts
Ll |es_
B _TUFFACEOUS| Cream & light brown tuffacecus |coarsely bedded dolar- | Minor fine grained
BITUMINONS| bituminous dolarenite with weakly | 30985 |epite with clay beds | _disseminated pyrits, -
DOLARENITE] developed qreen 111itiec clay heds thinly bedded E

2t 8bey
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD

PROJECT

SHEET No_ 4 _OF

SHEETS

LOGGED BY __G. THOMAS

GLYDE RIVER DATE STARTED  _ - 7.12.79_ . __ CORE SIZE FROM 1o BORE_HOLE SURVEY
. OATE COMPLETED _10.12.79 e . mA o _1‘&_ DEPTH - W o BEAAIHO DEPTH-M Dr BEARING
DDH No. GENT-79-a . COCRDINATES _ 16550 N _ 51350 E DRILLING o _. LONGYERR._._ Mg 14 45 0 90
R : FINAL DEPTH _. 534 m. __BQ__ 45 534 o
COLLAR ELEVATION 143m_ asl. CASING DEPTH _ 3.4-m o 520 ] 80
GRAPHIC LOGS GEOLOGIC NOTES Use also for gensral comments
Eﬂ cont Eg b DEFTH DESCRIPTICN STRUCTURE MINERALIZATION
Gl | oo |7 232 ROCK TYPE (™ wweraioor auemmon wxrunes, | T2 | gse] COScuriiN o SOTURes | BTRIBU o 8 T ot o] To | AEAY ViLuEs
OF|M |51 PLITH Siiatie it GRAIN SIZE, FRAGMENT SIZE L5 | Come | Fractunes rex weTaE ' ORE & LIMONITE MINEAALOGY Ha "] M
287.% 446.3 DOLOMITIC ~Light grey, dark grey & brown Bedded dolomites. Somef Pvrite ocours as very | RESE 332 3315
BITUMINOUS | doleomitic bituminous siltstone Adalarenites are graded| fine disseminationa. | BRR2 235 ] 3318
335 SILTSTONE | with minor dolarenite beds, Dolarf & base- -show-scour. ] throughout. Content R653_]-3380 341
enite beds lncrease from 135-389% Bie ] A3 EFill Features. Abund-| is_about 4% IM to | Rg&54 3411 244
3407 61204465 ant micro faulting & sqft sy From abont. 360-44f RE55 | 344 | 347
Bitumen & carbonaceous wisps . _ _|.sediment compaction RES56 | 347 ¢ 350
_common throughout with minor features, - trace pyrite, fine 8657 {1 159 153
344 hitumen residue on outside of corg disseminatinnag B658 1 3531 35
Coarse hitumen flakes occur at babe — | Erom_385-420 there is | - Minor pyrite, fine ] R659 | 356 353
3564 of axaded beds in dolarenite 350 1 BS | mnch mare soft sedimen disseminations R660 | 359 | 367
from 160m to 446,.5m compaction structures.| _ pyripe 3% A661 62 | 36
Between A85-420 there is abundant 4 2 65 {368
354 bitumen & carbonacenus wisgs {n.b Massive nnit with rarxe| — coarse pyrite assoc-| RE63 | g I'37]
dnlarenites decresase in this area’ bhedding jated. 3% BER4_J 171 [ 374
160 BAGS | 174 {3717
Interbedded throughcout the unit Soft_sediment deform=_| - Pyrits minar RARE | 277 1380
are tuffaceous & vitric tuff units aticn-uvery common B&AT | ~ug 383
ey -1138 ,7-13% . 5m: creamy fractured - trace pyrite. ge6a ) oo3 | 386
vitric tuff, 368 [ A7 RE6I | 16 | 389
3704 -351-351,5m: creamy brown weakly R670 | 159 L 392
developed tuff E671 | 392 [ 39%
_358,4~358,6m: white vitric tuff 72 {1ns {aop
1754 with thin interbeds of bituminous yag | a0l
dolomite 371 |88 pAa74 1401 | 404
1801 -IR4 f5_tn 365 .65: weakly Jolomitic : 75 3-i04 1407
green i1litic clay beds siltstone RE76 |07 |4
interhedded with well developed BAIT 210 1433
383 creamy witrie tuffs. Green alter- BalA_1 41
ation-follows joipts & fracrures RE79 | s16 b 41u
390 L3687 -387.1: g;gg my tuffacegus s5iltE330 f BS g |19 j422
atone pEE1 | <22 1425
| 439,2-439.9m: white & light brown 735 1428
385 witric tnff ens ] 428 | 43L
r684 | 431 | 43¢
10 Erom 420-450 light brown dolomite REBS | 434 | 437
calour is wery minor. PBasal contacp RGBG | 417 | 440
- is transitional 401 | BB
IGUS-_
110
k157
4469 WITRIC Cream & off whité K-rich_uitric lnit. fractured. Minor JMinor ta trace fine |
20 UEES & tuffs, weakly dolomitic tuffa 420 185 L) umping € ccour & £illigrained disseminated 1
HFFACEQUS— |- 80uUs arenites_&-greesish-illitie—-} — .| —_ [structures.common toyrite
boLARENITES | clay beds up to 7cm thick, Green
1.2 5 ? f:hlorite alteration common along| larenites generally {Very finely disseminatdd
Joints & fractures. Bitumen is show _graded bedding & Jpyrite througheout af
. present in arenites but nct as Iscour & fill structures about B%, Bare massive
much as before. PBitumen is rare ;431 |86 @t base of dolarenite. lpyrite heds. At hase oy
in vitric tuffs & _absent in 11liti - - ~Jlast 3m_is wvery pyritid, |- 4 -
435 | clay beds. Bitumen resjidue present} — | | Jup to 15% —4—
| on_some fractures & jeimts. 4 | 4 b SN S PR R
FELr

£y obeyq
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD : SHEET No 3 OF 5. SHEETS

LOGGED BY __G. TIOMAS

v abey

PROJECT GLYDE RIVER DATE STARTED __ _ 3.12.79 __ CORE SIZE FROM 0 BORE HOLE SURVEY
GRNT-?Q_B 16550 51350 DATE COMPLETED 7‘19‘.12‘19_—_— ‘—u-Q—- a 3.4 DEPTH - M INPO BEARING DEPTH -4 114 BEANING
DDH No_ COORDINATES N E ORILLING Co. _ _ LONGYBAR . HQ __ .4 4% Q 90
. L3 asl FINAL DEPTH .. __53%u By 4 5Mm 520 P
COLLAR ELEVATION - CASiNG DEPTH -3m -
GRAPHIC L0GS ’ ' GEQLOGIC NOTES Use also for general commants
iﬂ CORE Eg # DEPTH DESCR:PTION STRUCTURE . MINERALIZATION
EE ate | pop | BEOLOSY E§ 3 ROCK TYPE MIMERALOGY, ALTERATION, TEXTURES, e [ ameLe [ DRI IO O SR TS [ T e maren, vimeus, | SaMPLe [ Frou| vo ASSAY VALUES
OE% | wn - 1Py |7 To- 3 ) GRAM SIZE, FRAGMENT S$iZE 2T |cont | rFascrumes Pen wiTaE i ORE B LIMONITE MINERALOGY Mo M "]
_‘. H56. —_ FURBIDITIC i Light.grey & dark grey.delomitic ——— ———Dolarenites—genarally —Very finely dissam—— BEeB7 1440 442 . ——
T Ba3  BITUMINOUS _|bituminous siltstones with sub- H45 IB6  Ishow graded bedding & nyrite_throughont at RGBB 443 1446
laast |} haromrric ordinate_cream dolarenite heds= cour. & Fill structures)about Bt Bare massiue |RE83 |446 1449
| 1 Eiurstone  |ail-graded. _Bitumen & carboma= lat_base of dolarenites.|pyrite beds. At-base REI0Q__ | 443 1452
450, ceous wisps common throughout, last Im is very R691 452 ]455
| 1 Basal 3m of unit is fairly massivej | pyritic, up to 15%. R692_ 1455 1458
bituminous siltstone, Bitumen RE93 1458 |46l
ass] | wisps become coarser in dolarenites. ®63T " {del [464
an At 693.1lm a Scm microbreccia § : R695 464 1467
l150. occurs, 1o basal 1m there is a 459 |85 R696 467 470
brecgia layer & microbreccia R69T 1470 |473
1] Fragments in breccia up to 2cm and R698 _ ]473 |476
4654 all lower units in hole represented R699 1476 |479
1 {mostly bedded dolomite from 468 |87 R700 479|482
L170] ¢ 457-491.85]
Wl - w w
FN 83 ROUS Porcus, thinly bedded, "dirty bnit is brecciated at lgare cnarse grained
4751 39pES dolomite with abundant bitumen top & fr ts_compos-{pyrite
LOPITE clots & wisps throughout. Bitumen i of oun hada from
4aol 20| frequently weeps [rom cores & 185.9-493.85, Bedded
Kl occurs on all Iracturés & 15 secticn has som@ soku-
[h present along stylolites. . " |[teion cellapse breccias.
435-T From 483-485.9 the unik is 485 |88 i 5. rack very porous-
T - brecciated but fragments composed to lmm open space )
asal of itself, : - - Etwsen beds. _ i -
. - .
93.85 DOLOMITIC Massive dark grey tc grey dolo- 494 187 repite beds graded Pyrite OCCuUrsS as very
4951_ S0% .75 |BITHMTHOES miticjéltumlngﬁIEIRgfagé with Flat dolomite veing  {fine grained dissem-
= __ng&_%wjt_ebeds_m::e 11llitic arallel hedding inations up to 6%
500—0_ clay beds occur as well as a Icm throughout. Cccasional
| ¢ greenish tuffaceous siltstone, woarse blebs In
. At 494.5-494.7 bwo cream vitric arenite beds.
505':: tuff bands occur which have -
disseminated bitumen. At top
510.:— of unit there are macrobreccia STO a7y
- %gﬁ_ments of Coxce Doleomite up to
515 |
1 | — 01,7
520 e — E34__ |cOXCO #hite & cream bedded dolomite hundant dnlomite wein-]Bare reo_purit
(1 I-T lDOLOMITE with selution collapse breccias ing throughout up to at kop Fluorite
1 S S common. Bitumen & hydrocarbon l cm. Sclution & & bitumen at S512m.
B2sil 11 i clots & weeping associated with gl lapse breccias
| 1 solution collapse breccias & frac- _fpommon_with weinlet
530/ | I ures, Some bitumen clots up to |530 | B6 hatwork throughout
Lo Ll ; Smm. _ Unit very fractured-f.— .
- : | vughy in bitumen rich areas
s 35, Dolomite pseudomorphs after N
[goH ERD_OF ) gypsum occurs towards base of unit I
53dm -
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD | - SHEET No _L_0F _5_SHEETS

LOGGED BY
PROJ ECT MAC ARTHUR RIVER JOIWT VENTURE ' DATE STARTED _ _ 22,11.1979 _ CORE SIZE FROM 10 BORE HOLE SURVEY
. DATE COMPLETED _ . _ __ o .PQ . _ - _3.0% DEPTH - M DiP BEARIMG DEFTH-M DIP BLANING
DDH NO. MA/NT/T9/3 COOROINATES _90S00_ N __ 24500 E ORILLING Co.  AUSTRAL UNLTED Nl ___Q  17.87
_maNr e FINAL DEPTH %] 17.87 E of Hole
CARAWBIRINI COELAR ELEVATION CASING DEPTH IN-3.07: HQ-17.87 R .
) BOYLES 45A Rig.
GRAPHIC 1L0OGS ) GEOLOGIC NOTES Use atso for generai comments
Eﬂ coRE ;(‘Q o] DEFTH DESCRIPTION STRUCTURE ' MINERALIZATION
® gz T
Bl | qan |cE0L0SY) BE 2 ROCK TYPE oo scremanon toxrumes, | B || O Gr STOCTones | GBI 8 TEE || couece | rou] to | _Aou vaLues
oz 3P |rmow-y -w GRAIN SIZE, FRAGMENT SIZE %" | come | rAscrunes rem METRE i onsad-omm MIMERALOGY Na. ] M ew Iy [zn | 2g
g 20,2 POLOLUTITE Must. :nf weakthe: olom. siltstone| 8.5 |90 _ Jgo. ————bnmi
g I:o"-' t en grey qf? f,;;éﬁ”,?::l "g“‘ﬂ E ot “ﬁ'::h?“- Very
JUJUI'I-ILLU pd}LL:LLYaWLdLIiiliu By SOII'B open Wlfﬁ ixmoru r B 3- €4
ution.-offects_sdjacent. to fra S

ures_to_cream dnlmnlte Minor_ thin with/without ﬂ502 f:‘;::‘e 5““'6‘"53'

ink weathering silty shaley inter- dendrltlc films at bhert [ggaulgs ~15m,

beds. Weak K stain_IZm. {minor trSyme SomeE TTea e witt

uf taceous-vontact?y -y - 3?1:1.‘., ite—app

| 5 14cm. black chert nodulep
~ 1dm and 15.7m.

20,7 P7. 2SENTERCALAT- Decr.dc]om content a rading iptopo 45_l§lumagd_he%g13§. m%_l_s;a;uhale has v.fine
rous alacﬁjngim shalos dalatoan Yeccia wl ite dol-Hissem. and layers py

POLOLUTITE skite interbeds. om, t="6rm” SR T
BLACK SHALE ES Siltstone bedding and
27,2931, 7 /DOLOLUTITE [E.qg., K bearing with infrequent b7 styloiites show horizongtreaks (vary) in
gabr: tirely, Tamingied sectionsr [ | |talaptitgte fgaciires Hololutite carfy v.Tins
rimmed by dolomites. white dolom infilled, W -1 voL%.
13,7745, 21 ARB Frey with sarying O content 1.3 EEE ES_&E\_} content 1-3 wol %
o bands Elue~gréy dolom,.rich sectlons infilled fract. and ith thin, few cm.
T L O T T o e Nolomithc joinks at angles 309 _ Eections DIacK Shale

throughout. 15 o oore axlis, EO0volTyT

45.5148. 05 ARD . GHALE/ k. qrey carbonac, silty dolomite BS5 91-47 |Irreg.calcite veining pas wol % dissem. py inl] 751 93.91(48.93 5688 1108

LOTLOLUTITE fock grading intc T rich Black in siump seckion. ololutites to 30 vali
hate preh im e YEXEE NG IEE™ ba odan [nedding angle mast or p0 black shale. 752 §s8.95057.3d 67]s7 102l 1
bt 47m., then decr. € conkent to sectlod. |
—_[ignrergrey aolclutite. F3 50 [0.5 cm calcite with . Fine 3 vol % pv.
48.9557. 32POLOLUTITE [Grey, silty,carbonaceocus dolomite green illite clay.
57,3261 . SOPNTERCALAT - _,rev poorly banded silty dolom.withpB,5 ed black Bedded py 2 un] %y
ESL sa E Elagk sﬁalg Carpying. signit- e oyeriain by 2 cl[llav 10 Créy dololutlte
ITEIIE; rey dolom. F1.5 Rare compactinn “micro. I",‘:g_;-, 1% dnsiley
MG L. 5096, 10 NTERAEDDED b _seetl pore confysed_igter faults/slumps. Bedding hojoq 5 S+ wol.d in
LM, Srip- peddin af sllty dolomite "and weIl 909 core axis. [lack shales as bedding
_— f"f.“-f-‘.‘f“':e"r ;ﬁ;#;??;ifgﬁlvwﬁgﬁ C3lcibe Filled TracturEf disseminations.At
| RLACK su_m_.ﬂ_gd with fl% lnternuttgnt lavers TTEguent at 0o =90 o 72,8 - 73,915 black shalg 753 3.80173.49 72|80 | 186]
o—?:s sed ot finer pyrite and core— Humercus—caleitelen-bedded pyrs—to—25 —
Lo matarial healed fractures; 0ore kol. % Py coateat
Dolomitic sections give K stain. mainly breaks along Hecr. toward base to
beddlng planes. ~31 vol %

2.51K60 1.5cm cryst. calcite by content in carb.shal
vein Bedding 902 core (86, 30-109,5 section)

6,30 BIALEY igphter urevlgiltv dnlnm}i:.t% axi B-5 vol.%; in green-
hng, shorororrge Fatbonac. si stones wit esser hrey dolomite layers
byT. “content and Thin bluE=greanm — {~ 1_2‘!‘,01.;‘ 9

FOToW, TIT layers.

5y abeq

farger Ige—gree aoIom Sectisns 53.‘9‘[‘)0"' Fracture S zone. of loites

b7 61-87:44—687:53-87:70; =
2.14-92.40;-93.47-93.38 _,a,ﬁg.mcddmg,ﬂﬂo_mz&axis

— throughout section L -

300

pos1 | BN B}
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD | SHEET No 2. OF 3 SHEETS

tOGGED BY _S.B, WARNE

9t abeg

PROJECT MAC ARTIWR RIVER JOTINT VENTURE ’ DATE STARTED _<2.31.1979% CORE SIZE FROM TO BORE_HOLE SURVEY
DATE COMPLETED PQ Q ,_1.0_1 DEPTH -ML [Hid BEARING DEPTH- N oHe AEARING
DDH No. m\/m/_??;_'a__ cooRDINATES 29300 N 24500 E .  DRILLING Co. _AUSTRAL UNITED _HQ o 17.87
" CARANBIRIKI . ) FINAL DEPTH .. HO 17.87 E_of hole
COLLAR ELEVATION CASING DEPTH _HW 3.07; HO 17,87 [ N
B BOYLES 45k RIG
GRAPHIC LOGS : i GEOLOGIC NOTES Use also for general commants
f_.ﬂ CoRE E ] GEPTH DESCRIPTION STRUCTURE MINERALIZATION
o
& [ GEOLOGY| p& ¢ ROCK TYPE MINERALOGY, ALTERATION, TEXTURES, DO [ awace| "OESCRIPYION OF STRUCTURES DISTRIBUTION & TYPE saMPLE] FRoM| TO ASSAY VALUES
Uz = To-m | GRAIN SIZE, FRAGMENT SIZE DreT |WiTH | BEDCING, FALCTURES, FOLIATION, MASSIVE, DISTEMINATED, YEINFILL,
a s §77 ' [ X LORE | FRACTURES PEA METRE GRE B LIMCRTE MIKERALOSY Heo M M. pb | 2 | Aqjcu
Lo9. 3 YRITIC BLACK larly ers af msl:y—mg_s —— iBedding  generall: Ehican - 754 09.5512.5|. 81 169 - 133
120,22 FnALE e TP e e monly Tom.] o [ 3 core ARis with minor pusTatl Ry~ PR R banas | 725 ll12.5)15.5|116 360 = |55
1s LA EC“”?“""““E"“W’ & Sieptng 10 PLoeioher | 0%, T, StSeeT Theonen Tse fin-shin.al oal 4= a9
Calcit ning_ & minop compacti n 00, Irreg eaicite in_Py bearing layers 157 15.5k20.23 23 2d - 151
120l EFQCE}’S‘XE& to core axis at %I B Filled ‘Esémnﬂ At rand-'vf{*- Tg_ip&ﬁrm_g_iy k
20,3 LOM. Grey_to black poorer, K and C | attitudes. Foloured sph. tlecks.
—“-E——%——' e BY K and £ ,0-di-4595] &
12212 53 IIM.FI: bearing dolomitic shale. 3 §lie Enﬁne]gnir”sh"'e‘alr“ - 3%53% tuclt minorl 758 12 s3h24. 64138 o4 1
125 B4 ALF Strongly_deveioped by bedding 24 ~ag9 Sha].lnu-s]_u.nmpm% g‘ Jbere —40vceliintex
nqi%.&m TE Massive unbanded dolom.in thin pas | 909pedding ayeggt Pt S armino
139 13530 PYRITIC javers within gqrey shale.//layers N -
HALE By_s shale & gre shale. Low C conteht. 1) Approx.7 fractures/metrp chemically insignif.}
14— 1297 UUWI‘:B“HI grey shaley ko “‘asgi}:ﬁ [ 25 3)var [rohealed with dolomite/lrey massive siltstone
135 335 86 BHALE Yo S rcegnlar . poorly devélope 136 1 |calcite and pyrite.  PB-5 vol.%. Shaley py.
| 35,86 | plack _cazbonaceous hf?d.&dfg% phale tG 15 vol-3 py. 959 1p5.86037.08 74} 3274 1 49
140 14p.15 EHALR, Lg:iz nsjzﬁﬂi&fﬂf_:aa e “f}"’ 39 1 9o’lnedding. - anded py dolom.shale 90 142.4 149.1% 61| 57 - 136
é S?Lﬁﬁ} Hé’éﬁ pyr_sections relatiuvaiy 35-137 (M (15 25 vol %
maseis $a.1 unfractured py.) 142.4-14%
149 $25.10; 147 3 147.35 and I:hlnner 5.5 ynderacture [5-30 vol.%).
]_W T ARR. ands eL5EWhers . 48 sevaral fime calcite frjpctures
150 “THS7 DOLOLUTITE Alternatipna ba C. 4 miticl 2 o_solba 156.9: fractures rich: 1Q-]5 VQE'%E
. sLIty rotk Wi Esectl with minor - poor:? vol.%. Bi T -
agin :g¥tzk Py 9reY s PY+ POe FE E ZIEEm?kgg FIDES 1n nruuuxa. very
15% 57  OLOLITITE/?] Grey_dalalntite with thin bitumen .. :,1;2:13: Ee“'“PS- o1 ;w °*':' ‘fa?"?-'.: 5
175.2 FAC.SILT-| flecks elv Y ol conb-fzari s digsedm.
160 ETONE eparatéé‘%gigeg?&gﬂérﬂﬁgam banas —IE1BEE $‘ﬁa‘[e Idye;s il 1 5 ‘,-01 LT
More silty and lower carbonate 53 90 e ding careree FractaresiS
content toward base; K staining 157-175 ccu:li,hf s_a,}nnc
169 indicates probable existance of & Eedqxz}q pianes. t;:{la
- increasing tuffaceous content, 'f:;;éiﬁres 30 -45 —
17 core; approx. 4/m
lARD DHLOMITE
175.2 206 pOLOMITE Daminantly grew. massive dplomite .
179 wlth numherous stylal. sufaces 176 300py 1ined fracture. bitumen films along SOm
. 3 with which are assoriated thin b77. 12 40%first calcite-flugrite Etylgl.surfaces through
180§ ; s £ carbon cilt A0 _Al Yined Frac. to 182.18; B, "7 3 .
" stone SedimentaTy CoTIepee E"“El"{cn%g':ﬁiﬁ bakds
brecocia—with—Hitumen %
q— clots Holomite ~3 vol, % P¥-
185 1 [ 84.590 Coarse breccla.
| 1 g B5.43 3090, 5cm, calcite/dolom fllﬁed fracture. 4
1900 L EE to 1 cm.diam. "mud balls' in siity dolomite.
e 194_50-196_78. Series_ 10-1%5m §91.68  10TFracture flecks bitumen
| 1. sectians O richer, bituminous 1952.9 10 {practure
19y dolomite C in thin layers giving $£93.8 20[Calcite fluorite Filled fracture.
|1 core_striated appearance duc_ %o 195.36 25 Fracture.
200 1 harder and softer laminae. 99 £ 10YTun parallel frackures ]
203:; 206 1216 ITUMINOUS Grey_dolomite layers within domin—ppg g(:r Bedding.in very finely luv.fine digscm py with
1 Lot ity gl an anf gagr]k_r irEYfmcik B“tumu\ouf‘>#m_ — |lamin, carbon.siltst. . somenpy. layering but
21043 core with gopvex/concave surfaces 314.42-214.72 oTuie generally  2=J3%
- A Z liighest C content in base breccia.pyz 45 15cm collapse breccia, _;’z;:lin*é‘_-g il sect
1 . . calcite cement Biturcn calcite vein
2151:: = 216 n’mm%—-géeyrmssimEamnamusj algal - 14,40 112cm,c,g,collapse brecdia.~213m
LOLUTLITE lom. & _silty, finely laminated - F1€-4-—— from 215.30 c.g.sed,prgecia
220 /dolomi;g@g]gm'it]- 'Y_l! anu:ted r f.q. sed. grecc?a wgtﬁ iy bearing 7

Plak shale & carbanate fragments in calcite/ duiom. matrix.
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KENNECOTT EXPLORATIONS (AUSTRALIA) LTD SHEET No_3_OF__5_SHEETS

Ly abey

LOGGED BY
PROJ ECT MAC ARTHUR RIVER JOINT VEHTURE . DATE STARTED __22.11.19 79 o CORE SIZE FROM o BORE HOLE SURVEY
DATE COMPLETED _ . _P - _“0— 3 ﬂl DEPTH-M BIF FREARING DEFTH-M pr BEARING
90500 24500 “RUSTRAL UNITED
DDH No. 2//7%/3 COORDINATES N E DRILLING Co. .. oirnn RP - .01 17.8%
. CARRANBIRINI * FINAL DEPTH . o — o BESS 17.87 E.of Hole
i COLLAR ELEVATICN CASING DEPTH _ Ud 3.07; UG 11.87 [ —_— ——
. » ) BOYLES 457 RIG
GRAPHIC LOGS : GEOLOGIC NOTES Use also for general comments )
z -
< it cone Eg ] OEPTH DESCRIPTION STRUCTURE MINERALIZATION
& . .
EElnec | pop | SEOLOGY) 25 2 ROCK TYPE MINERALOGY, ALTERATION, TEXTURES BEWN [ anacc| DESCRIPTION OF STRUCTURES DISTRIBUTON B TYPE | sampic | From| 10 ASSAY VALUES
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APPENDIX 2.

THIN SECTION DESCRIPTIONS

SAMPLE NO. HOLE NO. DEPTH
702 - GRNT - 79 -7 670.5m
703 ' " 3 724.6m
704 u 797.6m
705 | ‘ o | 834 m
706 L - 866.5m
707 | " 870.5m
708 - | " | 889. m
710 GRNT - 79 -8 277.6m
711 | B 336.3m
712 ; | " 383.9m
713 \ oo 478.65m
714 " 479.35m
716 " | 544
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Sample No. 702

Hole & Depth GRNT-79-7; 670.50m
Rock Type Carbonate-rich, tuffaceous siltstone

Log Description Bedded dolarenite & dolomitic siltstone
Description The rock is very prominently laminated, with bands

. ranging from dark grey to white in colour and up to 5 mm in width. The
lighter coloured bands effervesce fairly strongly in HC1, ihdicating a
significant calcite component. Staining for éotash feldspar gave weakly
positive results and the mineral does occur as small scattered grains.' Under
the microscope the rock can be seen to be very carbonate-rich but it also
contains much brown clay and numerous grains of quartz and feldspar. These
minerals vary in proportion from one layer to another and the lighter coloured
‘layers are those with more carbonate and less brown clay, whereas the dark
layers tend to be more abupdantly argillic. Some variation in grain size does
occur between different layers but generally individual crystals are below |
0.05 mm in.size. At least two carbonate phases appear to be present, probably
comprising dolomite and calcite. Feldspar and quartz are generally of angular
or even sliver shape and the feldspar includes both plagioclase and potash
feldspar. Small patches of cryptofelsite are alsd quite common and are
probably potassic. Minor phases include mica flakes, zircon crystals and
opaque granules, some of which comprise sulphide. Most of the more elongate
grains are aligned parallel with the layering., The presence of angular quartz
and feldspar grains in this rock suggests a pyroclastic component and this
is confirmed by the récognition of sporadic but fairly common pseudomorphed
glass shards. These mostly now consist of carbonate but display quite diagnostic
angular or cuspate and spicule shapes. Lithologically this sample is a
 hybrid rock, as it contaihs,components of pelitic sedimentation, pyroclastic
deposition and chemical origin. It may be described as carbonate-rich (not

simply dolomitic), tuffaceous siltstone.

Sample No, 703

Hole & Depth GRNT-79-7; 724.6m

Rock Type Dolomitic tuffite

Log Description Tuffaceous siltstone '

Description This rock is also very well banded but in this case the

‘individual bands are commonly much broader than in the previous sample, up to
2 or 3 cm wide. Colour of the bands is generally rather light, ranging from

pale brownish-~grey to pale green. Effervescence in HCl is confined to a few
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narrow bands. Staining for potash feldspar gdve quite strongly positive
results, indicating that the mineral is present in most léyers and is quite
abundant in some. Microscopic examination shows that the major constituents
of the rock are cryptofelsite, carbonate and sericite. Brown clay is also
quite abundant in irreqular to angular patches, which correspond to the darker
spots in the hand specimen. Small clastic grains of quartz and feldspar are
also guite common, but less so than in the previous sample. ' The most

striking and important feature of the rock is the abundance of very well
defined glass shard outlines, some df which are preserved in carbonate, while
others consist of cryptofelsite. This vitroclastic texture is much more
prominently developed than in the previous samplé and almost every layer
displays some shard'shapes, while many layers are composed almost entirely

of this former glassy material. Abundance of éarbonate varies substantially
between different layers and the mineral is more or less lacking in some
cases. The very weak effervescence obtained in the hand specimen confirms
that most of this carbonate is dolomite. Sericite is developed rather unevenly
throughout the rock and is clearly an alteration product of primary cryptofelsite,
itself formed as a devitrification of original volcanic glass. In some cases
shards are preferentially sericitised and it is the relative abundance of
sericite which is responsible for the greenish colour of much of the hand
specimen. Some layers are lightly dusted by minute (around 0.0l mm) cubes of
opaque matter, which prébably comprise pyrite. Somewhat larger grains of
pyrite occur sporadically elsewhere. This rock is clearly principally of
tuffaceous origin, although it incorporates a minor pelitic sedimentary
component and carbonate is abundant. Nevertheless, it is also clear that

much of the carbonate is a latér alteration product, as it pseudomorphs former
glass shards. The rock may therefore be described as dolomitic tuffite which

has undergone moderate sericitic alteration and contains minor syngenetic

pyrite.

Sample}gz. 704

Hole & Depth GRNT-792-7; 797.6 m

Rock Type Tuffaceous silty dolomite

Log Description Dolomitic siltstone

Description This rock is mostly dark brownish-grey in colour and

although part of it is well laminated, much of it is rather massive in
character. The lighter coloured bands in the more laminated part of the sample
effervesce rather weakiy in HCl. Staining for potash feldspar gave distinctly

positive results, showing that the mineral is quite abundant pervasively in
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some of the finer more laminated parts of.the'sample and occurs as discrete
crystals and irregular masses in the more massive part of the sample. 1In
thin section the rock can be seen to be very rich in carbonate and in view

of the weak effervescence in hand specimen it is clear that most of this

, éarbonate is likely to be dolomite. ' In the massive part of the sample
carbonate is of somewhat uneven grain size, whereas in the laminated rock

the lighter coloured bands are relatively coarse (up to 0.05 mm) and the
darker coloured bands contain micritic carbonéte. In addition to the
carbonate the rock contains fairly numerocus but séattered small clastic
grains of quartz, feldspar and mica. The darker layers in both the laminated
and the massive part of the rock also appear to contain substantial amounts
of cryptocrystalline brown clay.. Much of the potash feldséar indicated by
staining df the.hand specimen has a rather clandestine form in thin section.
This is especially true in the very fine grained, laminated part of the
sample. Pyrite occurs as an accessory phase and is quite abundant in some
layers, where it forms aggregates up to 0.3 mm across. Although relict
vitroclastic texture is not recognisable in this sample, a tuffaceous component
is indicated by the relative abundance of potash feldspar, as well as the
scattered, angular clasts of guartz and feldspar. The rock is thus another
hybrid lithology, containing various mixtures of pelitic, tuffaceous and

Y
chemical sedimentation. Because cabonate seems to predominate the rock is

described as tuffaceousisilty dolomite.

Sample No. . 705
Hole & Depth’ "GRNT-79-7; 834m
Rock Type ' " Albitised, dolomitic and argillaceous tuffite

Log Description Tuffaceous arenite
Description Layering is well developed in this sample and individual

bands range up to about 1 cm across. Colour is generally various shades of -
brown and grain size does not appear to be as fine as in the previous sample.
There %s very little effervescence in HCl and staining for potash feldspar

gave negative results except right at one end of the sample. 1In section,

the rock can be seen to ¢consist dominantly of a tightly interlocking mosaic

of feldspar, with grain size of the order of 0.03 mm. Negativé staining results
indicate that this feldspar is sodic rather than potassic and indeed, diagnostic
albite twinning is commonly visible. Scattered through this féldspar mosaic
are numer&us irregular to angular masses of dark brown, essentially isotropic

" clay. This argillic material tends to occur in lenticular bodies which show

strong preferred orientation parallel to the layering and variation in abundance
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of this material is responsible for the colour lamination visible in hand
specimen. Most of the brown clay masses are also dusted by extremely fine
grained carbonate and the rock contains additional carbonate in the form of
euhedral rhombs which are disseminated throughout the section. A few more
irregular patches of carbonate occur in certain layers. Clastic grains of
quartz and feldspar are present but rather sparse. The part of the sample
which gave a positive potash feldspar stain in the hand specimen does not
appear any different in thin section from thelremainder of the -rock. Opaque
matter is rather sparse in this rock and does not appear to consist of sulphide.
The other important featufe_of the sample is the preservation of relict
vitroclastic texture. This is visible as pseudomorphed glass shards only
within the brown argillic patches, where the characteristic shard shapes are
preserved as fiﬁe grained feldspar surrounded by brown clay. These shapes
dre visible wherever the brown argillic material remains and the rock clearly
once consisted almost entirely of clay and volcanic glass. It appears that
the original argillaceous and somewhat dolomitic tuffite has undergone rather

strong albitisation.

Sample No. 706

Hole & Depth _ GRNT~79—7, 866.5m

Rock Type . Dolomitic argillite

Log Dgscription Pyritic, bituminous, dolomitic diltstone.
Description This is a dark brown, rather massive and fine grained
rock, with no obvious layering. There is only a very weak effervescence in

HCl and staining for potash feldspar gave negative results. In thin section,
the rock has a uniform, fine grained texture and the principal constituents
are brown clay and fine Qrained carbonate. These two phases are intimately
mixed throughout the rock and their proportions are difficult to estimate,
‘although clay seems to predominate. Small clastic grains of quartz, feldspar
and mica are sparsely scattered\throughout the rock. Fine to extiemely fine
opaque matter is quite common in this rock and seems to consist largely or
entirely of pyrite. Much of it occurs as minute granules, below 0,0l mm in
size. The angulaf nature of quartz and plagioclaée-clasts in this rock may
be an indication of pyroclastic origin, but apart from those-grains.there is
no direct evidence of a tuffaceous component in_this rock. The pelitic and
chemical componenté clearly predominate and the rock is therefore described

as dolomitic argillite.
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Sample No. 707

Hela & Depth GRNT-79-7; 870.5m.

Rock Type Mineralised argillaceous dolomite (with dolomitic
argillite) .

Log Description Pyritic, sphaleritic, dolomitic, siltstone

Description The rock is mostly dark brown and very. fine grained,

with a massive character disrupted by irregular pods of slightly coarser
grained material, as well as numerous veinlets or fracture fillings of
remopbilized sulphide and carbonate. For the most part, the sample effervesces
only weakly in HCl, but the remobilized white veinlets effervesce strongly énd
clearly consist principally of calcite. Staining for potash feldspar gave
negative results. Under the micrbscope it is clear that most of the sample
consists of a fine grained} uniform mosaic of dolomite, with grain size of

the order of O;Ol to 0.04 mm. Brown clay occurs along grain boundaries and
in interstitial sites and .is sufficiently abundant to impart an overall
brownish colour to the rock,both in thin section and especially in hand specimen.
Dolom;te nevertheless is clearly the major component of the sample. Small
quartz grains are very sparsely scattered through the micritic dolomite mosaic.
At one end of the section the dolomitic rock is in sharp but irregular contact
with a more pelitic rock, which also contains some carbonate but is principally
aréillaceous in nature. The most important feature of the rock is the widespread
occurrence of sulphide, mineralisation, which is most conspicuous as irregular,
remobilized bodies that are probably fracture‘fillings,but éulphide is also
quite abundant as small disseminated gréins. Pyrite Predominates but yellow
s?halerite is also abundant, espeéially in disseminated form. Grain size of
the sphalerite is. of the order of 0.05 mm and it commonly occurs as irreguiar
to somewhat bedded aggregates. In a few places its abundance increases to

the point‘where it is almost massive. Sphallerite is much more abundant than
pyrite in disseminated form, whereas the large angular bodies of remobilized
sulphide consist of dominant pyrite and only minor sphallerite. Sulphide. is
much less abundant in the argillaceous rock and appears to consist Simply of
minute .cubes of pyrite dusted rather sparsely throughout. The majox pért of
this swple consists of mineralised, somewhat argillaceous dolomite, while the
ﬁinor_lithology is dolomitic argillite. The irregular nature of the contact
between these two rock types is probably a relict of penecontemporaneous
deformation. The sample is noteworthy for the'significént development of

syngenetic and partly remobilized_sulphide mineralisation.
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Sample No. 708
Hole & Depth GRNT-79-7; 889m
Rock e Pyritic, dolomitic argillite

Log Description Interbedded tuffaceous siltstone & siltstone

Description The rdck consists of grey-brown, very fine grained and
rather massive material, with a somewhat streaky appearance on some surfaces
but no real layering. There is no effervescence in HCl except for very minor
calcite~filled fractures. Staining for potash feldspar gave negative results.
Under the microscope a crude layering is visible in the roek.but it tends to
be somewhat lenticular and is marked only by rather minor colour changes. The
rock consists principaliy of brown clay,‘much of which is very massively
developed. Carbonate is quité abundant, especially in some parts of the
sample and occurs: both as tiny disseminated granules and also as irregular
patches of very finely granular material. In some parts of the sample the
clay is relatively dark brown, while elsewhere it is of very pale brown colour.

A number of angular bodies of lighter or darker clay are enclosed in some

-'layers and probably represent penecontemporanecus brecciation. Pyrite

mineralisation is quite abundant both as minute syngenetic cubes dusted throughout
most.layers and as small, very locally remobilized fracture fillings and

veinlets. No sphalerite is recognisable in this case. The rock is essentially

a pelitic sediment which has undergone some slumping or brecciation soon after
deposition and incorpor§tes a significant but relatively subordinate dolomitic
component . Syngenetic pyrite, although only ‘a few percent of the rock overall,

is quite conspicuous and characterises the rock as pyritic, dolomitic argillite.

Sample No. 710
Hole & Depth GRNT-79-8; 277.6m
Rock Type Carbonate-rich, albitised tuffite

Log Description Tuffaceous dolomitic siltstone '
Description This is a rather well banded, mainly light coloured rock,

with layers up to about 15 mm across. Colour ranges from pale grey-brown to
light green and some layers are notlably darker brown. Modefate effervescence
in HC1l indicates a significant calcite component but staining for potash
feldspar gave negative results. In thin section, the rock has a rather

uniform appearance, with not a great deal of difference between separate

layers. There is, however, some variation in grain size and in relative
abundance of the principal components. Carbonate is a major component in all

of the layers and is dominant in some of them. Both calcite and dolomite appear
to be present. The other main constituents of the rock ére gquartz and feldspar,

the latter including both clastic grains and finely granular mosaic material.
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The clastic grains of quartz are commonly elorgate or_sliver-éhaped and are
oriented parallel to the layering. Plagioclase is the only clastic feldspar
recognisable. Enclosing these clastic grains and occurring as a matrix to

the dolomite there is a_finé grained felsic mosaic which resembles that in

the earlier sample 705. It is somewhat finer grained than in that case but
once again clearly consists of albite. MinorICOmponents of the rock include
clastic flakes of muscovite and biotite, as well as scattered grains of opaque
matter. These range up to about 0.5 mm in siée and tend to have subrounded
shapes. They are black in ieflected light and clearly dd.not consist of
sulphide but their actual identity is uncertain. Brown clay is also quite
wideiy developed in the rock, occurring mainly as cryptocrystalline interstital
or matrix material; Vitroclastic texture is. not particularly prominent in this
rock but is unmistakably preserved in many places, where glass shards are
pseudomorphed either by carbonate or by albite. It is clear,;therefore, that
this rock is of tuffaceous origin and originally consisted principally of glassy
volcénic material. It has undergone devitrification ﬁnd strong -albitisation,

together with the development of a substantial carbonate component.

Sample No. 711

Hole and Depth GRNT-79-8; 336.3m ,

Rock Type Pyritie, carbonate-rich argillite and silty, dolomitic
limestone

Bituminous dolomitic silstone with graded dolarenite
Description Some, fairly broad scale layering is visible in the rock,

Log Desgcription

part of which is fairly light grey~brown in coiour, while the reminder is

fairly dark brown. Grain siée ié uniformly fine and there is strong
effervescence in HCl, especially iﬁ the lighter coloured parts of the sample.

No potash feldspar was detected by staining. In thin section it is clear that
the rock conSists\esséntially of two related and gradational lithologies, one
comprising principally carbonate, the other consisting of both carbonate and
argill@ceous material. The very carbonatew-rich part of the sample, corresponding
to the lighter coloured parts ‘in hand specimen, consist essentially of a

méssive aggregate mosaic of carbonate, with grain sizé of the order of 0.3 to

0.5 mm and an abundance of both clear carbonate, presumably calcite, and brownish
carbonate,_presumably dolomite. Clastic quartz and rare feldspar grains are

a minor-comﬁonent of this carbonate rock. Opague matter is also consﬁicuous

;and includes both very fine, syngenetic or locally remobilized byrite as well

as somewhat coarser grained (up to 0.2 mm) black opague matter of‘uncertain

identity. The main part of the sample consists of carbonate rich argillite,
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compfising a mixture of_bfown clay and fine grained carbonate,.the latter
apparently including both dolomite and calcite. Small lenticular patches of
brown clay are abundantly scattered through this lithology and show a strong
preferred orientation, parallel to the layering. Clastic grains of guartz and
rarer feldséar and mica are scattered through this rock. Dusty, disseminated
pyrite is also quite common and there are a number of subrounded bodies of

the uﬁidentified black opagque phase. Although this sample could contain a
tuffaceous component there is no direct evideﬂce of such and the sample may
therefore be described as carbonate~rich argillite and silty, dolomitic
limestone. Syngenetic pyrite is not abundant but is widely developed and is

perhaps . an important feature.

Sample No. 712 _

Hole and Depth  GRNT-79-8; 383.9m

Rock Type . Argillaceous and dolomitic tuffite

Log Description Light green bituminous tuffaceous arenite
Description ‘ Most of the sample is fairly uniform, rather massive and
pale green'in colour. There is some indication of banding towards one end

of the sample and there are numerous dark épots disseminated throughbut the

fine green matrix. Effervescence in HCl is confined to one of the bands at

one end of the sample.  Staining for potash feldspar gave rather strongly
positive results, except in the carbonate~bearing part of the sample, where
potash feldspar is much less abundant. Microscopic examination of this

sample shows immediately that it is of pyroclastic origin. Relict vitroclastic
texture is cleafly recognisable in most parts of the section and the rock
consists principally of a potash feldspar=rich, cryptofelsic mosaic. Small,
angular quartz grains are scattered throughout that mosaic and there are

‘numerous irregular to lenticular bodies of brown clay or clay/carbonate

mixture, which corresponds to the dark spots visible'in hand specimen. Carbonate
is also déveloped as éolourless, irregular to spongy patches scattered throughout
the sample and although coﬁmdn this carbonate is not really a dominant

component. Towards one end of the thin section there is a band where carbonate
is very dominant and this corresponds to that part of the sample which
effervesces in hand specimen. Within this band vitroclastic texture is

.particularly distinct begause of pseudomorphing of glass shards by carbonate.

Adjacent to the carbonate~rich band, on both sides, the cryptdfelsic mosaic

has undergone substantial sericitic alteration. Sericite is lacking or at

most only a very minof.component in the remainder of the sample. This rock may

readily be identified as of tuffaceous origin, although it also incorporates
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some argillaceous material and a substantial carbonate component. It is very
probably closely related to sample 705 and 710, but it has not suffered the
pervasive albitisation which characterises those rocks. Opaque matter is

rather sparse in this rock but subrounded grains of black opague matter occur

sporadically.

‘Sample No. 713

‘Hole & Depth GRNT=79-8; 478.65m.
Rock Type Sericitised tuffite

Log Description ~Greenish tuffaceous arenite/siltstone
Description This sample has quite a uniform character although there

is a very well defined foliation visibile especially on a cut surface. It is.
of light green colour.but contains numerous small dark spots. There is only
_véry minor effervescence in HCl but staining for potash feldspar gave rather
strongly positive results. Microscopic examination shows that this rock is
very similar to the previous sample, exéept_that the cryptofelsic material

has undérgone strong[‘pervasive sericitisation. The darképpts visible in

hand specimén correspond to lenticular bodies of brown clay or biay—cérbonate
mixture and - the section also contains numerous irregular to spongy patches of
colourless. carbonate. Vitroclastic texture is commonly well preserved within
these carbonate patches' and is more vaguely recognisable in the sericitised
‘areas. DPositive staining results in the hand specimen confirm that not all

of the cryptofelsite has been sericitised, and in a few places there are

_Well defined shards composed of potash feldspar. The strong pervasive
séricitisation_developed in this rock is responsible for its green colour in
hand specimen and the strong, lenticular foliation visible in the hand
specimen is defined mainly by the carbonate patches. - Tiny cubes of pyrite are
dusted through this rock although they are rather sparse and widely spaced.
There are also a few subrounded bodies of the unidentified black opaque mineral.
The rock clearly consists of tuffite and has éignificant argillaceous and
dolomigic components but it is characterised principally by the development

" of gericite. It is therefore described as sericitised tuffite.

Sample No. : 714

Hole & Depth GRNT-79-8; 479.35m.

Rock Type " Dolomitic chert

Log déscription Creamy brown vitric tuff

Description . This is a very light coloured, grey-brown rock with some
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rather indistinct layering. There is no effervescence in HCl and staining

for potash feldspar gave completely negative results. Under the microscope

the rock consists of a very uniform,.finely granular aggregate of carbonate
and felsic material, the latter apparently consisting mostly of quartz. Grain
size is generally of the order of 0,01 to 0.02 mm and hence pfecise mineralogy
is difficult to determine. Clastic grains of quartez, feldspar and mica are
spérsely scattered through this fine mosaic and elongate grains are generally
lined up parallel to each other and to vague colour lamination visible.
Precise origin and lithology of this fock are rather uncertain,-but it is
clearly somewhat bedded and the dominance of quartz and dolqmite favour a
chemical sediment origin. It is therefore tentatively identifieg as dolbmitic

chert, although it could have a tuffaceous component which has been silicified.

Sample No. © 716

Hole & Depth GRNT-79-8; 544m '
Rock e Carbonated, partly albitised, fine tuffaceous sandstone,

with dolomitic chert.

Log_Description Interbedded vitric tuffs & bituminous tuffaceous

. arenites. . C .
Description This rock displays very prominent layering, both on a

fine and on a broad scale. Colour varies from brown to grey and some layers
are quite dark, while others are very light coloured. No potash feldspar
was detected by staining but there is significant effervescence in HC1,
especially in the lighter coloured layers. At least two_distindt lithologies
are recognisable in thin section. One of these is rather similar to the '
previous sample and may be described as dolomitic chert. This correéponds to
the fine, light brownish-grey part of the hand specimen. The  remainder of
the thin section is made up of several layers in which carbonate, quartz,
feldspar and broﬁn'clay are mixed in various proportions. Fine sandy grains
df quartz and plagioclase are scattered in considerable abundance throughout
this part of the rock and in one particular band the gquartz and feldspar
form a granular mosaic¢. Grains within this mosaic and scattered throughoﬁt
the remainder of the sample are of the order of 0.l mm in size. Scattered
zircon crystals occur within the quartz-plégioclase mosaic and there is a
substantial amount of patchy carbonate. This band apparently represerits a
fairly well sorted layer of fine sandstone. Elsewhere, there are lenticular
to irregular bodies of brown clay, generally with a distinct preferred
ofientation. Much of the material in the reﬁainder of the sample consists of
quartz and feldspar grains enclosed in maésive, coarse grained but irregular

bodies of carbonate. In a few places there are aggregates of finely granular,
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felsic mosaic in which albite appears to preddminate. Pervasive albitisation,
however, is not well developed. Opaque matter is only a vefy minor constituent
in this rock. Several crosse-cutting veins of remobilized calcite are

present in the section. It seems quite likely that there is a tuffaceous
coﬁponent in this rock and that the albitic mosaic represents former vitric
material. However, diagnostic pyroclastic textures are not preserved. The
rock is therefore describéd as fine tuffaceous sandstone, partly albitised
and subsequéntly largely carbonated, with a subordinate second lithology

described as dolomitic chert.

65/



Page 65

APPENDIX 3.

SPECIFIC DENSITIES
"DRILL CORE

MANT - 79 - 3
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- 813 Dowling Street, Waterloo, N.S.W. 2017
@EH Postal Address: Box 1, P.O. Waterioo, 2017
A C| Technical Centre Pty. Ltd. : Telephone: 699 0056 x . 297
Central Science Services Department |
. Client: Kennecott Explorations (Aust) Limited -
Box 471 . _
GPO  SYDNEY - NSW 2001 No.: 917003
} ) Date: 11th January 1980
Attention: Mr G Thomas
Client O/No.: K 0704
BULK DENSITIES OF DRILL CORE SAMPLES MANT - 79 -~ 3
SAMPLE (m) . MASS (g)‘ BULK DENSITY
_ -3 weathered rock 8,70 | 1,60
iy 21 _ 39.35 ' : 2.59
31 : 46.59 : 2.37
36 ' 21.19 2.61
. 38 : 53,83 _ 2.67
47 52.27 2,59
56 _ " 43,36 2.70
60 . c 73.22 2.65
. 73 27,45 2.64
88 : 44,30 _ 2.66
108 31.07 - 2,67
127 pyritic shale 31,20 - _ 3.04
133 _ _ - 19.71 2,65
160 9.34 2,64
181 20,20 ' 2.65
253 : : - 40.54 _ . 2.67
257 20.10 2.67
- 262.9 ' 59.93. 2,74
306 20.47 _ 2,68
. . 315 30.50 2.62
{f\ 320.2 : ~ 18,14 2.47
328.6 15.30 2.97
354.9 36,86 o 2,69
367.6 21.7 - 2.76
‘G RICHARDS
. Glass Department
form no. T 56
: This laboratory is registered by the National
5 Approved by; ‘ Associgtion of Testing Authorities, Australia,

The test(s) reported. herein have been
L performed in accordance with its terms of
Registration.
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Se]ected references on the

Mc Arthur River Geology and
Lead-Zinc Depbsits.and

" previous Amoco Annual Reports
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4

Page 67

68/



J.A.CORBETT,I.B.LAMBERT
& K.M.SCOTT

N.J.W. CROXFORD and
S. JEPHCOTT

N.J.W. CROXFORD,
B.L. GULSON and
J.W. SMITH

T, FINLOW-BATES

T. FINLOW-BATES

B.L. GULSON

I.B. LAMBERT and
~ K.M. SCOTT

A.J.M. MEHLISS

J.H.OEHLER

1975

1972

1975

1979

1979

1975

1973

1979

1e77

Page 68

Resﬁlts of Analyses of Rocks

from the McArthur Area, Northern
Territory Technical Communication
57 of the Minerals Research
Laboratories C.5.I.R.,0.

"The McArthur Lead-%Zinc-Silver
Deposit, N.T. .
Proc.Aust.Inst.Min.Met. No.243,
Sept. 1972 ‘

The McArthur Deposit: A Review
of the Current Situation

Mineral Deposita (Berl.) 10,302-
304

Cyclicity in the Lead-Zinc-Silver
bearing sediments at Mount Isa
Mine, Queensland, Australia, and
Rates of Sulfide Accumulation
Economic Geology Vol.74,P.P.1408-
1419 .

Studies of the Base Metal Sulphide
Deposits at McArthur River,
Northern Territory, Australia:II.
The Sulfjde-S and Organic-C
Relationships of the Concordant
Deposits.

“A Discussion _
Economic Geology Vol.74,1697-1699

Differences in Lead Isotope
Composition in the Stratiform
McArthur Zinc-Lead-Silver Deposit.
.Mineral Deposita (Bexrl.) 10,277-286

Implications of Geochemical
Investigations of Sedimentary Rocks
within and around the McArthur
Zinc-Lead-Silver Deposit, Northern
Territory. Journal of Geochemical
.Exploration, 2 :

p.p. 307-330

The Time-Bound Character of
Uranium Deposits - A Disscussion
Economic Geology Vol.74, 1702

Microflora of- the H.Y.C. Pyritic
Shale Member of the Barney Creek
Formation {(McArthur Group),
middle Proterozoic of northern
Australia. Alcheringa 1,315-349
ISSN 0311-5518.
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'Micrbfossils, Cherts, and Associat~

ed Mineralization in the Protero-
zoic McArthur (H.Y.C.) Lead-Zinc-
Silver Deposit. .
Bull.Soc.Eco.Geol, Vol.72,No.8,
1393-1409 ' '

The Time-Bound Character of
Uranium Deposits - A Reply
Economic Geology Vol.74, p.1l702

Studies of the Base Metal Sulfide
Deposits at McArthur River,
Northern Territory, Australia: IT
The Sulfide-$ and Organic-C
Relationships of the Concordant
Deposits.

-~ A Discussion

Economic Geology Vol.74,1693-1694

An Isotopic Investigation of the
Environment of Deposition of the
McArthur Mineralization.

Mineral Deposita (Berl.) 10,269~27:

Recent Geological Advances.
Concerning the H.Y.C. and
Agsociated Deposits, McArthur
River, N.T. . .-
J.Gecl.Soc.Aust., Vol.24,Pt.8,

p.365-380

Studies of the Base Metal Sulfide
Deposits at McArthur River,
Northern Territory, Australia: I
The Cooley and Ridge Deposits.
Bull.Soc.Eco. Geol. Vol.73, No.6,
1005-1035

Studies of the Base Metal Sulfide

" Deposits at McArthur River,

Northern Territory, Australia: II.
The Sulfide-S and Organic-C
Relationships of the Concordant
Deposits and their Significance.
Economic Geology Vo0l.73,1036-1056

Studies of the Base Metal Sulphide
‘Deposits at McArthur River,
Northern Territory, Australia: TITI.
The Sulfide-S- and Organic-2C
Relationships of the Concordant
Deposits and their Significance

- A Reply.

Economic Geology Vol.74, 1695-1697
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AMOCO ANNUAL REPORTS

B.ROXBURGH . 1977 1976 Annual Report McArthur River
' : : Project E.L. 1330, 1331, 1332,
1333 and 1375, N.T. Amoco Report
54. :

P.STAPLES 1978 1977 Annual Report McArthur
' Co Rivér Project E.L. 1330,1331,
1332, 1333 and 1375, N.T. Amoco
Report 80. ’

P.STAPLES & 1979 1978 Annual Report McArthur
N.WILKENS - River Project E.L. 1330,1331, 1332,
1333, 1375 & 1803, N.T. Amoco
Report 120. '

N.WILKENS 1980 1979 Annual Report McArthur
River and Glyde River Projects..
E.L. 1330, 1331, 1332, 1333,
1375, 1803 and 1943, N.T.
Amoco Report 168.
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