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1. SUMMARY

Work in the Ticence area had two imitial objectives;

1. A regional panned concentrate survey by CRAE in 1977 indicated
a number of tin anomalies in the eastern portion of the licence.
These were to be followed up.

2. Ground checking of a number of isclated aeromagnetic anomalies
in the western portion of the licence.

Subsequent work in 1980 indfcated that the tin anomalies were due to
reconcentration of material from basal Permian glacial sediments.
Minor gold occurs in the streams draining the Permain sequence, and
probably has a similar origin to the anomalous tin values. No
anomalous tin values. in panned concentrates were obtained from the
streams which drain the aeromagnetic anomalies. Most of the anomalies
were field checked, and are coincident with outliers of Tertiary
basalt.

Work since 1980 has been concentrated on a band of dolomites and shales
(the Atlas Formation) which has anomalous lead, zinc and manganese
values. This unit lies within upper Proterozoic sediments.

The unit has been traced over a strike length of four and a half
kilometres by mapping and geochemical sampling, including a 1300 metre
grid on its southern extremity. It represents a significant target
for future base metal exploration.

Future work will be concentrated on locating further extensions to

the Atlas Formation in the hitherto unexplored south western extremity
of the licence area. A diamond drill hole is recommended to test the
formation at the Atlas grid area.

2. CONCLUSIONS

1. The anomalous tin and gold values in panned concentrates are
probably due to reconcentration of basal Permian sediments.
2. The area has little potential for cassiterite~sulphide mineralisation.
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3. The "Atlas formation" is a good target zone for stratiform base

metal mineralisation.

3. RECOMMENDATIONS

1. A detailed soil and stream sediment sampiing programme be
implemented over the south western portion of the licence, with
the object of locating stratigraphic zones that are anomalous
in lead and zinc.

2. Further geophysical work on the Atlas grid, by a suitable technique
for locating a weak to moderately conducting sulphide accumulation.

3. A diamond drill hole on the Atlas grid. Suitable co-ordinates for
the hole would be 3860N, 4900E, drilling at -50° to grid west.

4. INTRODUCTION

EL 1/77 was granted on 28th March, 1977. The area covered by this
report is shown on plan TASh 1117 (designated "Part 1"}.

The Ticence as a whole has been partially covered by a number of
regional surveys; these have been summarised by Weir, 1982. The area
of the licence covered by this report was retained for two principal
reasons:

1. Anomalous tin values in panned concentrates from streams draining
the eastern portion of the licence. These samples'were taken in
the initial 1977 reconnaissance programme by CRAE. {Porter, 1977).

2. The Proterozoic succession was considered equivalent to the host
rocks of Mount Bischoff, which is only 12 kilometres south of the
licence. Dolomites and dolomitic siltstones had been noted at
the old Atlas mine workings by T.M.Porter in 1971.

Accordingly, work in 1980 consisted of extending the coverage of the
panned concentrate survey and checking a number of aeromagnetic anomalies
which lay along the trend of the dolomite horizon.
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Theseinvestigations failed to reveal any promising tin anomalies,
but interest was re-awakened in the high Tead and zinc values
associated with the dolomite horizon at the Atlas workings. Early
work was hampered by access difficulties, but in 1980-81 a new
logging road was constructed to within one kilometre of the Atlas
workings.

In the 1981-82 field season, reconnaissance soil and stream sediment
traverses were put in north and south of the Atlas workings to find
the anomalous horizon (the "Atlas Formation"}. A 13 line kilometre
grid was laid out over the workings. All available road exposures
were geologically mapped and chip sampled.

The "Atlas Formation" has been traced approximately 4.5 kiTometres
north from the grid. To the south, it disappears beneath Tertiary
basalt and has thus far not been located on the southern edge of the
basalt.

Future work would be best concentrated on the finding and evaluating

the southern extensions of the formation. More geophysical work and
diamond dritling would be appropriate for the grid area.

5. GEQLOGY

5.1 Regional Setting Plan No.TASh 106

The oldest rocks exposed in the area are a sequence of siltstones
and shales with minor quartzite and dolomite of Upper Proterozoic
age. They are a probable correlate of the Burnie Beds (Gee, 1977)
and are extensively deformed and have suffered lTow grade regional
metamorphism. The Keith metamorphics trend through the north
western portion of the licence, and are of lower greenschist
facies (Gee, 1977). They are dominantly quartz-muscovite-calcite-
albite schists and show some segregation into quartz-calcite and
muscovite-albite layers, with obliteration of original bedding.
Bodies of greenschist amphibolites are common. and probably
represent original minor intrusives of dolerite composition.

The metamorphic event is regarded as being due to overfolding

and high angle thrusting from the west.
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The Arthur Lineament represents a line of deep crustal weakness
and downwarping between the Rocky Cape geanticline and the Burnie
geanticline (Legge, 1980).

With progressive distance from the Keith schists, the metamorphism
decreases in intensity, being confined to poorly defined zones
separated by bands of relatively unmetamorphosed sediments. The
amphibolites and the finer grained units are preferentially deformed
to phyllites and schists, with the more massive sandy and silty
units ranging from essentially unmetamorphosed to phyllitic
textures. The séquence as a whole strikes at around 030° magnetic,
with steep dips to the east and zones of tight folding, as exposed
in Junction Road, Arthur River. Careful mapping is required to
determine the wavelength and geometry of the fold sequence; some -
east west trending cross folding is also in evidence (e.g. Junction
Road on the eastern side of the Arthur River). '

The Proterozoic rocks are uncomformably overlain by basal Permian
mudstones and tillites which dip at a Tow angle to the south east
(20° to 130°). The distribution of these rocks is governed by a
series of north south and east west trending major faults which
have downthrown the Permian several hundred metres. Virtually

no Proterozoic rocks occur east of the Arthur River or north of
the Hellyer and Arthur Rivers; some scattered outliers of Permian
rocks outcrop on the western slopes of the Arthur.

Basalt flows of Tertiary age covered the area and have subsequenf]y
been extensively dissected, leaving cappings of basalt on the
higher ridges. The pre-basalt land surface was weathered to a
substantial depth, as evidenced by the extensive deep gossan
outcrops in the Keith River area (Porter, 1971), and the oxidation
of the Atlas Formation to at least 30 metres.

Atlas Formation

The Atlas grid was emplaced over a series of gossan bands with
anomalous base metal values (up to 4,800 ppm Pb,1.4% Zn) con-
tained within a dotomite and dolomitic siltstone unit within

the Upper Proterozoic sequence. (Plan TASh 106). The gossans
were first located by prospectors around 1890's, and three short
adits were driven from Atlas Creek.
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The adits did not penetrate below the oxidised zone. The gossans
consist of poorly cellular manganese-quartz bands that are up

to 4 metres thick, separated by a friable greyish or orange-
brown dolomitic and pyritic beds and are best exposed in a
costean bulldozed by T.M.Porter of CRAE in 1972.

The geclogy of the grid area is shown on Plan TASh 934. The
above-mentioned gossanous bands are part of a recognisable
stratigraphic unit that has been named the Atlas Formation. The
components of the Atlas Formation are summarised below:

Thickness, m.

20 - 40m Brown-grey laminated micaceous siltstones/sandstones
with minor thin dolomite beds to 20cm thick.

0 - 30m Dolomite, well bedded in places, mostly grey and
massive, with occassional lenses and clasts of black
and grey chert.

20 - 60m Interbedded grey/brown micaceous siltstone, dolomitic
siltstones and dolomite. The southern portions of the
grid are marked by an apparent increase in lead, zinc,
manganese values. (This may be due to the lack of out-
crop in the northern portion of the grid - it is mostly
mantled by 1 - 2 metres of bleached "lag" quartz gravels}.

0 - 20m Orange crumbly "sandstone". Massive and poorly bedded,
with abundant quartz-carbonate veinlets. Extensively
weathered, may in fact be a dolomite bed.

The formation is enclosed by pelitic and psammitic schists, and
strikes approximately 030° magnetic, with an apparent dip of

50 - 60° to the east. Chip sampling in the grid area (Plan No.

TASh 935) indicates that there is an abrupt increase in lead,

zinc and manganese values in the lower two thirds portions of

the formation. In the southern portion of the grid, Tead

abundances show a2 20 to 30 fold increase, zinc 10 fold and manganese
2 - 3 fold. These increases are characteristic of the formation

as whole, and cannot be ascribed to sampling bias towards the
gossans.
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It seems 1ikely that the individual gossan bands represent
original stratiform sulphide accumulations. The deep weathering
and poor exposure make drill testing the only method of deter-
mining whether this is the case; the optimum siting of such a
hole would be best determined by a geophysical technique that
could locate poorly conducting primary mineralisation. The most
appropriate model for the mineralisation would be one of the
low—pyrité, zinc-lead deposits of the Selwyn Basin type. The
petrological samples described in Appendix Two indicate a quiet
water environment with restricted sediment input.

Away from the grid area, the Atlas formation can be traced to the
north along the valley of Halfway Creek for some three and a
ha1f-k11ometres, to where it cuts across Junction Road (Plan TASh
106). At this point the dolomite horizon is only 10 - 15 metres
thick, with lead values up to 745 ppm. Sampling of this northern
extension has been mainly by minus 80 mesh drainage sampling

from Halfway Creek, and indicates that the formation does not
have high and consistent base metal content, as it does in the
grid area (Plan TASh 107). Some reconnaissance soil and mapping
traverses should be done to see whether this is the case.

To the south, the formation disappears beneath Tertiary basalt,
with the next exposure of Proterozoic sediments being in a valley
some three or four kilometres along strike. A reconnaissance
Tine of soil samples below the base of the basalt at 40 metre
intervals (Plan TASh 107}, did not Tocate any striking anomalies,
although one sample of 130 ppm lead was obtained (No.932456).
This area should be intensively investigated, particularly as
there is a line of INPUT anomalies which 1ie on regional strike

a further 3 or 4 kilometres to the south and trend into the
adjoining EL 1/79 (F1is, 1982).

6. GEOCHEMISTRY

FL General Plan TASh 107

6.1.1. Drainage Geochemistry

The initial panned concentrate survey was designed to
locate areas that were anomalous in tin, seeking a
cassiterite-sulphide target.
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The streams draining the Permian sediments show a high
background (70-710 ppm Sn) which shows & rough correlation
of high tin'va1ues with the larger catchment area streams.
Gold was noted during the sampling process in some samples;
later assaying showed a similar pattern of high gold values
with high tin values and large catchment areas.

Some large (200 - 400 gram) minus 80 mesh samples were
taken in selected streams and did not indicate any coin-
cident pattern of anomalies to the panned concentrates

for either tin or go]d.: It was thus concluded that the tin
and gold represented an accumulation by reworking of
relatively coarse grained detrital grains from the Permian
sediments. No anomalous tin or gold was located in the’
streams which drained the Proterozoic sediments - back-
ground levels ranged from 4 to 26 ppm tin, and below the
detection limit for gold.

Minus 80 mesh sampling for base metals was concentrated

on the streams draining the probable extensions of the
Atlas Formation. The streams draining the grid area showed
markedly anomalous lead and zinc values with values up to
four timesbackground (10 ppm Pb, 20 - 40 ppm Zn) persisting
for 800 - 1000 metres downstream from the formation.
Further sampling will be required to define the length of
this drainage train. The samples taken from Halfway Creek
over the northern extensions of the Formation show a
diffuse pattern of anomalous samples separated by numerous
samples with only background levels. This is consistent
with a geological interpretation of scattered patches of
anomalous Tead/zinc values along the length of the
Formation, and indicates that there is not a large area

of strongly anomalous material exposed in the catchment

of Halfway Creek. Some regional soil sampie traverses

need to be emplaced to verify this interpretation.

The few samples taken in the south western portion of the
area do not show any highly anomalous areas, but do show

a higher background for lead and zinc, 2 or 3 times that

of the north.
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This may be due to a relatively lesser degree of weathering
or deeper erosion, as more pyrite was observed in the
exposures in the creeks.

6.1.2. Soil Traverses

‘Some soil traverses were emplaced as shown on Plan TASh
107, to Tocate extensions of the Atlas Formation. The
short traverse 500m north of the exposure of the dolomite
in Junction Road shows anomalous Tead and zinc values;
some' further traverses should be done to the north of
this. One sample on the traverse to the south of the
basalt capping (932456} gave 130 ppm lead, 370 ppm zinc,
it appears that there was some contamination by basalt
s0il, so this should be re-sampled. Soil sampling on
widely spaced lines appears to offer the best means of
-Tocating anomalous base metal horizons.

6.1.3. Atlas Grid Area

The grid was sampled at 25m intervals on 100 or 200
metre spaced lines (Ref. Plan TASh 108). A chainsaw
driven power auger was used to try and penetrate the
capping of leached quartz gravel which overlies much
of the northern portion of the grid. This was largely
unsuccessful. A further problem with the power auger
was the contamination of the lower horizon samples

by material from the A - B horizons. This resulted in
a dilution of metal values for all elements, and can be
readily seen by comparing the values for hand auger
sampling on the early reconnaissance traverses (Ref.
Appendix 1c). The two suites of samples effectively
define the same anomalous horizon.

6.2.1. Lead Plan TASh %46

Contours have been drawn at 35 ppm, 100 ppm, 400 ppm,

and 900 ppm. The rise in background (referred to in
Section 5.2) over the Atlas Formation is clearly evident
southwards from line 4400N, and is marked by the 35 ppm
contour. To the north (Tines 4600N to 5000N) most of
the samples are below the detection 1imit; this coincides
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with a hard capping of totally leached quartz “lag"
gravel which was not penetrated. In general the anomaly
pattern strengthens to the south of the gossans exposed
in the costean (up to 2200ppm Pb), although somewhat
distorted by patches of quartz gravel and substantial
amounts of basalt. One sample at 4200N, 4875E returned

1.9% lead; some visible galena in a shale fragment was

‘noted in this - the only sulphide seen in the grid area

to date.

Zinc  Plan TASh 945

Contours drawn at 60 ppm, 100 ppm and 150 ppm. Background
over the Proterozoic sequence is less than 60 ppm, while
over the basalt is in the range 60 ppm to 150 ppm. The
anomaly pattern is distorted, but essentially shows the
same distribution as for lead. Values greater than 150 ppm

are confined exclusively to the Atlas Formation.

Copper

Similar distribution to zinc, in that the basalt has a
higher background than the basement. Threshold value is
85 ppm, coincident with the high lead, zinc values. The
Atlas Formation as alwhole is around 2 to 3 times back-

ground, but absolute values are low {15 - 40 ppm).

Manganese Plan TASh 947

Background over basement ranges from 15 - 200 ppm; on
basalt 300 - 1300 ppm. Values over Atlas Formation
coincident with 1ead, zinc, copper anomalies, range from
several thousands of ppm to several percent. The extent
of the leaching in the quartz gravel is clearly demon-

strated - maximum value of 45 ppm, most around 10 ppm.
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7. GEOPHYSICS

The 1956 Rio Tinto aeromagnetic survey shows a number of anomalies
over the Proterozoic sediments; some of these coincident with the
trend of the Atlas Formation. Ground inspection and spot readings
with a magnetometer indicated that these are coincident with outliers
of Tertiary basalt. The Western portion of the licence was re-flown
in 1982 as part of the survey of the Rapid River EL (No.1/79) and

did not alter the overall distribution of anomalies.

A Sirotem survey was conducted over the Atlas grid in 1982; results
and interpretation are contained in . Appendix Three. The survey did
not define any outstanding conductors, but gave a weak response close
to the Atlas gossan on line 4300N. The survey was inconclusive, as
the equipment was being used in an experimental mode; it also is
doubtful whether the primary mineralisation responsible for the lead
and zinc anomalies will be highly conductive. Future geophysical work
is planned - either I.P., or an E.M. technique more appropriate to the

1ikely nature of the conductor.
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* Sample type ss = stream sediment  oc = outcrop  f = float s = soil

** Stream sed. sample description

fI = flow m3/sec  wi = widthm al = alluvia!

co = colluvial ¢a = carchment krn?2
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e b W I W'.[ @ I °°] °"’T pH -§. ______ ] T 7T T Grid Geological Observations
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* Sample type 33 = stream sediment oc = outcrop  f = floar s = soil

** Straam sed. sample description fl = flow m3/sec  wi = width m  al = alluvial ¢o = colluvial ca = catchment km?2
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* Sample type ss = stream sediment oc = outerop  f = float s = soit

** Stream sed. sample description  fl = flow m3/sec  wi = widthm

al = alluvial co = colluvial ca = catchment km?2
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* Sample type  ss = stream sediment  oc = outcrop _f = float__ s = soil
** otream sed. sample description  fl = flow m3/sec  wi = widthm al = alluvia! co = colluvial c¢a = catchment km?
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* Sample type ss = stream sediment  oc = outcrop  f = float s = soil
** Stream sed, sample description i = flow m3/sec  wi=widthm al = alluvial co =colluvial c¢a = catchment kf‘z
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Jo 48376 |Lionds  coprmnh | odhor Thrbeds o0 -.m.rJlrﬁ':sJ
#225/5 | oc joix o vm |c.c ¢3| /of/23d X #_;‘9 29N | B Q_M-md CJ....\ - e .;.L._Jcﬂ .
/Zo 43WE 7 ]
2960 Vo | tolermle e 751 35\ 0.4 /5 L86ON Bleaded sllstrag b C‘E,MJW -.j,[,l.h...JL
250 452 E - ]
922 5,7) oc b e Sl /3] 22 % x j14.86”»' folornid, yrew srenss rmistcemes silbstwra |
Ry B o}
3/0 4i30E |
22 548 | o« | 9 Y7 _go| 52|0.2 7 19900 [Dearke yren e slithve cnth Hoo booniZ |
/30 43306 Wiﬁ-ﬂ ku..‘-—ﬁ A Ja?
15'//9 oc 6'5 5? 6? 52 0-, 5 4?10“ UM e.%.,ﬂm 4+ &nra c[A-\ \!L}L (‘"""""’Vt{
/850 R &?;’1 ]
P259s | oc |35 13| 94| 24 x _6 48N Yol slisones 2 feorngion
. 650 4RI £
2592 oc | 4¢ 6l 6| /3] x 7 HROIN | e o qebine rie. Sl AL gers
S0 4E12€ tr..,,_, (dﬁcm..tp_\ |

* Sample type $s = stream sediment  oc = outcrop = fioat s = s0il

** Straam sed. sample description i = flow m3/sec  wi = width m  at = alluvial

co = colluvial

ca = catchrment km2
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C.R.A.E 'LORATION . GEOCHEMICAL SAMPLE L. 3ER

Tenement name.....ﬁ?f.’.—.l.‘fs..\.&o.sﬁé.'_c.'z‘. ................ No. L77.. Sample numbers..?.fz.ii/}..:ﬁX.géf@.éﬁépunected By ... Q. Bepdbet. Sheet no. @J@
Area / Prospect..... ST WS G20 973 33/, 332 Date...(?/ﬁ/:?f.% ..........
Map / Photo reference. APS. M VO e, Analysed bv/?fi/"?é(fg}' ............................... DPO no 2w /R, 7033
A 02143
Sample Type ss channei ** Metal content ppm or %
No.  fro---- e Bapty EULELE Rhiell LRt Rl (eielte - e e e e e et e ] )
° ;:. fliwi-l - l o ] ca pH .. 'g I Fe Cd cf:fd Geological Observations
¢ o/c sernple type " ** < Cu Pt Zn Ag | 4B Mn | e /5), 2;, v :
$ s sample type ***¢ , ’ Ba Ce
932543 | o< Slre-Fe .. 6/ 32| /9.0.y x ISR |Pode oA, Lladed pie . sebivhg .
Bzsyy | e | 4ho gl . ?5| 18| 30/ 0./ 3 LABEN_| e owudey ufnng | messire
‘280 4810€
22595 | oe | 6leoibm | r.d. 42| 28| 22(0.1 X 2620 | Teltns - Lo sibbebns b PETENLLE
330 w2e
922546 | 0o¢ | S|xo-fu |r.e. Y| 265 18 0.4 ' 4783 ey oell flited o7 sleo sutuist
2 G208 &
222607 oc | tolx digwa lr.o 26| 30l 38 0.¢ 6 HISEN |OFage Qooky tamnded sl
280 4854 €
732548 | o¢ [ 10F 1ol re. 22| 5¢| 46| x ¥ €254 N | Spctiad  mie, slFne - oiq pon )
90 4747 E
2649 | oc ig /e~ e, 28| 24| 2. X 8 4%oN | Pole 4 m—lsnﬁ'bf silighine  mectconis
_ 140 4IBTE
932495 £ 7 ¥ 20| 91012500 X wiP dsqgN ) ]
/ se ﬁBﬂmr'\ calluder gesseA fom trea reots |
32696 F. | 44 Y5935 |[/600|0. 5 24 SE4KN
4Y1SE,
232/ | 0 | 2m cc} 15] 20| 75| X Buo &l sypn, X 50 [spen] | Gon sni . sede  Slighe _
4913 E | T T -
230! 35
23321 0c |h¥p.54ce k]2 751/. 0 335 %194 X y5lagsIN Mol dunn  Gnaly leciarded  gondn
. - 3E - d
_3s0 6o 5"“"“"“% . biked wnd craandeted |

* Sample type  ss = stream sediment  oc = outcrop  f = float s = soil

*# Stream sed. sample description  fl = flow m3fsec  wi = width m al = aliuvial co = colluvial ca = catchment km?2
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B C.RA.E 'LORATION ., GEOCHEWVICAL SAMPLE Li 3ER
Tenement name.. ﬂ/éf?f %0 2EC T Mo, /7? Sample numbers.. 9733.33 ...... ZLZ Collected by..... ¥ B et Sheet no, @ Q_})
Areg / Prospect..... B’TLR'SCUO ............... Date../. 9/ 3
Map / Photo reference... IAS. W10 et e r e . Anatysed byw"/'?&ﬁﬁf .......................... DPO no';‘f"'}:?
A 02143
Sample Type ss channel ** Metal content ppm or %
Na.  f-=--=- o v Bt Dbt BElhh Ehiil febiadeie: S - ISR e e ————— o] )
;:' fi ]- wn.[ al I o ] ca‘[ pH 'g Fe cd C:_:fd Geological Observations
¢ o/c sample type *** G Cu Pt Zn Ag Y Mn = B, Cr "4
s s sample type ****
973333 | oc 3 Mo 5| r.c 261 5720 xkbsoZtiool x| 39 Fol 55l Sands, '\’l”fr!m‘ shites .
49 38
973359 | oc ¥xlob .} Yg| /5| 8o x 3954123550 x| Zoo| 65| FolwwssN |Pele aren o wedns banry ok puca ST
4039 £ o J J 4
‘ st 2137
73335] o g5 35| X|/20] X|2.95%280 X| 320l 95| ¢ %au Mic. %aw-.&m Seeddttng  siroe g Sbshare
zZiEZE °c  [Jdoe ¥ib p 20| X| /oo Klmi Y750 x| 430, 60| 583N JM}J.I-M "wJ...J bownr, Mnje, Sondey  bowPured
a2k qh_mien sehint obn 035 CitE
73327 | oc 3l . tol 3ol 10|l XlbooB3yasl x| x| so 352&” Mosrive  erystallois 3 otolomute | Gt
Bise boded - 5 O?l‘sq,ﬁ_
32351 o¢ | &% 15| toa 45| X128 2250 x| 260! /00 i | Mo s chark bods
[0 b olagly
723339 | pc | § Xu.5i.c. 25| 3¢5 786] XBeohlias 2 xlicol w5l s 3;93»51 Paeus hondh (ouonde 7 ghe - cepgny poar |
. ki dolmch? g %apae
P73290 | oc | 0 X0 5| c.q. Zo| s¢5l 3751 1.8 |235 7300 K| 2unl Fo| sslmean |Wed poost bomonds il st <1ty wd '3“‘"’""
HRE tpred i ed J‘.M s o
9?5'3?’/ pe R2 Y fp|r e y& | 45| Lo o,gi‘-'foz 255 x13%| 65| Fo :1‘-33%1 ﬁw!-} Y a ey r~da_
Sordhy . cilisfmes A Pof , TR
972 2¢/2| oc |ydrod. k. 25| /5| bol| X 3wl 195 x| 30, Fo 55 4%0. Qon vt dork  grem shales
972323 | o S Kogmr 26| 20| bo! X294 /05| x|360| 55| z4 mﬁg g s Mo SwadsPoan
4956 -
* Sampie type s = stream sediment  oc = outcrop  f = float s = s0ii
** Stream sed. sample description  fl = flow m3/sec  wi = widthm al = alluvial co =colluvial ca = catchment km2
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| T CRA.[ 'LORATION . GEOCHEMICAL SAMPLE L. 3ER ,
Tenement name.. b . p '347; Mo /??Samp!e numbers,, ?73 f‘/}/ 3§7 . Collected byC:‘GR—aAQ@W ............... Sheet no, @ 4 @
Avrea /Prospmt..&m....ﬁﬂg...ﬁ&%ﬂ.*.. Date../.’.?/.'i' (BB,
Map / Photo reference..... TAS b OG0 e, Analysed by, 27V A 4 A DPOno..2e 33, ...
A 02143
Sample Type ss channel ** Metal content ppm or %
Moo T W e e e e ] E S R P iy s Ry T o
- wi ‘ Fe cd ret Geoiogical Observations
p o/c sample type *** Cu Pb Zn Ag o Mn - | Bo i Cr v
3 s sample type ****
9735?’5’ Oc. M x CL";M e, ia Jo ?5’ 0. 5 3-252 /55 3/ -70 50l4274 W Crorae s'oU’q saudttive | Miescgoud +
7 *9535 J [#]
973395 | oc | 20lx -0~ K. Yo /25l0.5 Y457 265 X | 390 65 ?549&421 0!'-*3: w%%_,;ﬁm prll pinen
P2 |ohaloy pode ol prous pubrheas pfes sulphides
73246 | 0 |doix i rlc. 30| st 7 x Bvoz /05| X |290| Zo 554-%595 e SandiPongy poorer |
i E
4930 silkitoa beds,
2733471 oc §k 0{S .-, 20 ¢/ 35 X -ﬁz 45 23| F 50149420 |ares frrasne e Eclh-'ﬂ-t— roragr  TmadtFong
4920E [V O v
9723248 | oc 1224s x 10 Ir.c. Ho| rso] Feo 2804 Yosi x 1320 5523&% Beown MM!M mic,
T+)
"%Qu
773249 | oc. | 20| x t}o mt.c bo| 20| ¢5|0.5 3,@% (25| x| Sod_ Zs| Zolagisn |Brwm Flu.t.} laminiTed schidtiye Sandy
_ 4008k [\ T e ‘L‘% teloeds
9723250 o 10| x O |rec 20| 35| Bo| X F¢vsA /15| X | Yool 65 Fo 1&0@% Bz qu._.] lormanctedd ¢ luiskise :Mhumk
] B2OE | 4k seqreqaions,
9233572 |30 klolmr 25| 250 ol s k2ot 55| x|2¢0l 75| #5 4?@52_{ Orage  weath. 117. i sMJmJM
. 43352 lgg-'nn‘ied 153 v, ;«l-.-oq.:‘ $2.E .
. k.
9722 782 | oc |20 Ki.0lm 1. /5| 10| 30| X B30 75| X |260| 6o 902232 gmlw Jh_edtee schid
G722 352 | 0c | 0k |- Onr k. /55| Y5 | 530l0.6 26 AB2s %) x| 30d 70| /50l4020N _|Grew Ruiq_mh«km Fgr mica
HCBE |00k ol sbmidest M. sxudse.
??335/',& oc | 1blx tim rie 75| do| 200| I Bup2i7Fso| X|Ysd 95 | ZosAgapd |F. gr. Sendy it sbitons Wil e
ALmE S‘E‘LF&\M sad Wi M.n ek L“M}l‘.
| "

* Sample type  ss = stream sediment  oc = outcrop  f = float s = soit

*# ctream sed. sample description  fl = flow m3/sec wi = widthm  al = alluvial co = colluvial  ¢a = cetchment km?2
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- . CRA.E LORATION , GEOCHEMICAL SAMPLE Li 3ER
Tenement name.. /- ﬁﬁ:{%apﬁﬁcr’ ........ No, 77 Sample numbers... 7 73.35:5 . 2.6 5.......... Collected by.....G:. GIQMOSENT ... Sheet'no.@.fﬂ{.....
Area / Prospect.. BTWs G342 . Date..././..?z-.s.q/g.z.....,_.
Map / Photo reference..... TS W YO i, Analysed bv#ﬂﬁéﬁg‘s ............................. DPOno..Fe2/ .23 ........
A 02143
Sample Type 53 channet ** Metal content ppm or %
No.  |==r=-- d--r gy + e L..._. e e e e )
° ;:: * fIJ wi-[ al I co] caT pH .g _ 1 Fe -| od 1 G"'fd Geological Observations
p olc sample type *** Slcul|le | zn| Ag 4o | Mo | #mw |Ba | Cr! v re
s + § sample type "***
73355 | °7 Kidhre 35| 20| 80| XP3s%l/300] X |Y30\s15 /1048, N 1F g0 oy techwed 35 sieca schinb © siee
S0 My ool : e tde - widelonnts
3 oc X lanr o 30| 15| b8 Xi4es? Z45| X 1%za] #o 901354&1 Om? ah e gcloast M%_h@d
;%M obr. 207 —err
7335 F#| 0¢ Aol X f|m cic. 20| 5| 25 240f| 555 % 250 75 ‘/oiggg_f{mu bmwzaua laninghed coume sroamd qh. |
Moty schaast |
773358 | b |3 25| 70| 20| 3.0l/90%|/200| X | /80| 55| 45 3Bl \Goy censmmes sovdting [rliiton gy mies
4’??2 S}_Lu'nt ‘H(J-Lu‘ igr‘u}e M-ddl-'v:oﬁ 3;44"“|
973359 L - vo| 425 3¢o| 1.5\Fes 2| /05 K o] %ol Y5133 | Massare crmae  brsccssted sShFte 7 ader
AJCCE :
223540 oe % ko s~ Fc. 25, 20| %o /.03%21_750 ¥ | ¥50] bo| Z950ppon | Micactat apen slby sudsboe  some ourer
Feli Jo 4 '
Viigay  af veins
aAts. o
Et"iié/ 14 _ /5 20| /5| X 320k 5Y X | 220] fo| £glappinl |Micoceous ermrae ssadu bchved k. oda,
T E " d 0] >
iﬂsuuc.kl. !
F723L2l0c | 4F /0| 2581 /20 X 5.4cfjz?50] X |390| 55!  65|283AN |Sema ex 361
4304 E
?23%3 oL a.x| 3ol ¢ /o0 )Cl/.'/oz 2/0 | v | Yoel 8ol 725|p43 { qc Jn., ritaceass Roer aremad peck
IS E
G723¢ | oc |in kim r.d. 30| 20| foo| X Y155 885 | x | 4ol 65| FSlreaen |Gren ond srasae a5y sadsiee | veng
[d-70E [V Y T d v v
ralacoons
Z336L 1 0c 120 K2m Ccd 20, x|\ rrel w BFeZiz00l X 1Y50| Fol 75 |mpeeN [Ty liwided srege _axd gres sedy
] O | emtions s hidt
1

* Sample types ss = stream sediment  oc = ouycrop  f = float s = sail

*#& Stream sed, sample description  fl = flow m3/fsec  wi = widthm  al = altuvial

co = colluvial ca = catchment km?2
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. C.RA. I LORATION . GEOCHEMICAL SAMPLE LL J3ER
Tenement name..ﬁ?’.m&.f?‘ﬁmfﬁécﬁ ................ Wo. W Z7# Sample numbers. £2 33665376, Collected by..... 6. B#CADBET L Sheet no@"‘/@
Area / Prospect... ATHES... Qa2 ... ... Date...e{?,/ﬁf,/a??l. .....
Map / Photo reference.... AP % YOX e, Analysed bvi‘gmﬁéﬁﬁﬁ' DPO no..2 /3.3 .....
A 02143
Sampie Type Metal content ppm or %
No. [T -7 1117775 § F---eprmmmn e SO )
° ;s' f ] wi-[ at ] co ] caT pH § : Gn{d Geological Observations
fc o/c sample type *** 3 Cu: Pb Zn Mn Ba v "
'y s sgmple type ****
(972342 | oc 2o, X Y5 /650 250 50|2004N | Orosae  ood arey mic. sodn g mice
1e52E id JJ ~
cchase  she 2o, IAE
??336? oc /5| & %o /950 Yi4pn Y5 apep N Oﬂu-\e_.r% e gendibos T udhobedded
4635 E R .
aresy ot ralea, gschart .
97334 5 | oc 25| 0l 4o 595 360 65198 | Gray o maian schidt
4o 14 E
77334 7| oc 25! 5! 30 Y50 290 Solara { lgay Por. gbx mice st
723320 | oc /5] x| & 550 190 ZLI4HN [Grey sie. Sondy abe pien Schert T oot lases,
42%2€ |7 d T
337/ | oc Bl &l1950 /300 F50 551A130N  [Ghey Mic. saiditene cid mugn schitt (Fer)T gh
4N E J
lanses
75372 | oc /5| 20| to0 Ys50 Y20 65185 | As abe N 2U 37
3Ps4aE
773372 loc /5| €ol /55 8750|0.5 | 3v0 a2y |Hoa greey ehilin  dalewide % m..-gu?L
= el h-aqu.drmrnmchJArbm.
9722274 o< 10| 35| 435 (#5¢ /20 45 1@3&% Peones celludar bimpmrbie bmid fren N® 393
s oagp 30°F .
723 15| oc b . 345|395 | /P00 2. 1/50 &zo 7754940 R‘J‘s lowardded rmic . :.43 silbchong a_g!ium"
AOBE 1) dolande oduak
973274 | oc /5 X | 3¢ W5 Z¢0 Lo 12%12 r&d-}] wﬂ/muw brou and gty mic.
2 Saada s‘.“-m
J

* Sample type ss = stream sediment  oc = outcrop

f=float s =soil

** Stream wd

b IR B Y
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596033
- - C.RA.E 'LORATION . GEOCHEMICAL SAMPLE L. 3ER |
Tenement nameﬁf—ﬂﬁp%,ﬁ?fcf ................... 7‘#0/7? Sample numbers97337?-,2}5/ Collected by.....6,. Bkom0RENT . Sheet no‘.’./‘.f.ﬁ...@
Area / Prospect., ATHRS, a%P. /[ Tuncron, (oo : Date /54 = /T ...
Map / Photo reference....Iﬁs...h....!9.'.‘....'.1.9.1 ..................................... Analysed by... !94/ BLABS o, DPO no B 33,
A 02143 .
Sampie Type ss channel ** Metal content ppm or %
No,  fr==--- B Haits Sl EECRS Shbel bl -2 U e e ] )
° ;,c' f Wi-I ol I g ] e pH 'g : ) Fe 1 Cd (?_;'fd Geological Observations
¢ o/c sample type *** 8 Cu' | Pb Zn Ag - Mn M i Ba Cr Vv
s s sample type **** ; . a\g&
73577 | oc |20 |x $10mr.c. 25| 45} Bol| X |245Zl/650| % 1255| Zo| Solaporn | Tidy lamindted /ppmbited e, soudatons/
A6 E ! !
SLB‘SM booen ey [PV, A
23378 loc 22| x 2, fe. y5|2700 245| 2.013.352]/850| X |40l ¢35 gczgggg A sbove ne 397,
773375 | oc lhm|x ols nc _ 1351450 75| X 904 590\ X | /20| g4 6 042000 Seft groy gud gallnr wreth dolemibe beceald
. = owvide ma—m\
773330 | oc | as. t/5i1200! F30| 1-5l.552] 955| X | Zoo| /95| Zodd42viN [Tonly weethered 31k Bid_chart felolenicty b
> E YT . .
- L Porm, bach W A2
77323/ | oc g-5. 55| 305 360! /.5 3.30% 360| X /50| 1ys5| 145 f_na% Cruched lpegsy Ha and Fe rech ode” S ALY
Rock [SAMPIc s ffropM | rupcrroy RoAp| At E.o. | Anp _ Etfcclcec ~prob  capping svar leashed Jolamibe.
73639 | £ 4:s. . /s |30 |70 ke REoo3) |Famy $avese up crexd o eadfem M'!‘
He €0 : near s;"#fm’pa N 973602
' pﬁ:cﬁuwmudsﬁwfqtow-é;'wf?
77365‘0 Oc , 70 mxlo-5d ARlC, 3o |45 3% <0 C’Q?@g_;ﬂ Hord req e&m&M wa.du. S‘Cﬂ-((-t-f—
ingr rdst brown Aing o le Al !
65! Cc. IS~ 2% 5S¢ |§© |230 |¢co h Orarge ard g0y f‘-—ﬁ, bedded Jolonuley shale
652 loc f-ba lc.s 35 [/Fo |270 |<oH I bwalis  shale ooH 1~2g}¢,«s/£aw~}aﬁ£z
652 |oc 6 A c. 5. Ss |l4s hog |&-§ : 1 que doloabic sordsfone wik WM
_ 522 shale ; aeross axit of shaflns dmg GU
6S4 o |6mM 4.s. so [115 |5 |co v ow, dolondls adaucm‘““’“’)
6585 o | ”Slm lcs. 8o 45 760 |O-S t O"-H Fe_staned dofonule 7 nh _qum*f'(n
656 ec |07k 4d.s. 65 (280 |Sgo <o i My ek 4053 an0us dolorite M/( !I'- and
dolomite, fenses and  peins |
* Sample type ss = stream sediment oc = outcrop  f = float 5 = soil :
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C.R.A. _.XPLORATION . GEOCHEMICAL SAMPLE __DGER

Tenement name...ﬁ.’.’f&ﬁig ..... BARA e NP4t/ 72 Sample numbers.ﬂ.?....‘é&:....ﬁ?.[ ...................... Coltected by.. R SRR EEN T o Sheet NO. .oeeereeeeeenn,
Area / Prospect JANCTION.  ROAD. LUIPIG & SAMPLAG, Date..2:6:82 .
Map / Photo reference..... 0 AYS W 107 et eesens Analysed by...... 4’\”4"‘4@5 ................................ DPO no3°"é—$'/
Sample Type s5 channel ** Metal content ppm or %
Nl R T e e [w ] § T B o et Omsrtions
o: a/c sarnple type *** S Cu Pb Zn Ag Mo Mr Au ret
s s sample type **** ‘ ]
373551# oc. (P2 A, 2% A5 |30 |[b-¢ 351 | Kiked apan ia black ;{*‘T adﬁ‘fgj Hate
' Porte ond grecavk orhure wenlhered, B
bbs | oc. | B:-p x lo-sire hs {390 kgs lio ' QUSCE| Omrge  grnoder ol M muosion Hode, -
2N wesk. M?-"’. o W‘*‘é'{"{i P v Alt pug ? |
sk ats° 750 s i
Ll | oc | ln]vw O 24l e 30 %S |85 Kos a0 360 Black ’)’Jnf'u- ’74&- mica rehot (Mv -‘“‘-(:_),MML:-
gh_leaes . shr /35 77 °NE,
bb7 | o | setxoicmire 30 20 |3€ |e-S _enaseaifrey pyrte g% -mica. schist, Fr 04o; SOE,
bbg | 9c |0 m lcs bs (2S5 4o |5 (4753357 bé»x_h& f1r~. M Aocemes tche snh |
S/ trqr 9&,H£¢
L | o | #h x |62k nd 0 110 |lbs o rQ21:357| Orarnge 1'153 grove, coblad gourdur lhed
c,bu, wrotl. Wudde s dof 7T E .
L'IO b OLX fap ro el 13§ K§ (430 |o-s Q131357 0"-‘-'"_ ﬂ-l.-\.. J‘M.J:, FinTures ue.J'L reck
— follacesus ?
611 Oc | £ 0i5ml rne 4o |I5S |lkso [0S Q17859 Unﬁe. crumily .J...i wetl  odo bty J erd
' ‘ wil ownge - LM-MM o Sbed_randy r.ﬂ-d-\_.
b¥2Z | cc lO X [A& rd. 40 |60 |So Ko.g | Bram m.l; qm,_ ;L‘lna Ao temnd v“.\ﬁ ‘e.d@é
silb oy o Al o) gossues bandr — o ol ]
673 loc. |20 % tm | rcl 3¢ 1o |45 FKog _ i eige Lar. Al -rrl;‘-: b.qLQ cleaved ad
kiked o _IQAAM’ wtfl wc,-b.r ﬁ*’ ggﬂﬂm,&
6744. oc 9is. $5 |45 |bo |0-C AT 1558 Vo;, black adracna wn‘«t wik qh |
| e !Jr;& . ¢k 0OS , $o® u),
b7 loc 25l 9.5. 0 |S |70 |of  SPLT2E Dokt gren S pynbii mieoxarns condhy ok, A 243°
* Sample type  $s = stream sediment  oc = outerop  f = float s = soil U7 [74

*» Stream gecl il o e Fls P P s 0 =0tk
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C.R.A. . XPLORATION . GEQCHEMICAL SAMPLE ..,DGER

Tenement name. ATAAS . ARCA oo No//.27.. Sample numbers. ?236?6"675 £72,682 Collected by.. .. [FROACSES T e SHEELNO. e,
Area [ Prospect, TUNCTION R0AD MUA§ v MIFOA1  ASE< TRWCRES 673 706 Date..J:.0: 82
Map / Photo reference......I.M..‘A.'.Qj ................................................. Analysed by..... ANACLIEE o, DPO nu...sc.’.’.ﬁf/:?ﬂ(#-?%}'
Sample ._.Ti‘ie_..l.___ L 5-“_"'_‘3'1‘5" i‘_“ N : Metal content ppm or %
e ::c* f —[ wi -[ al I o .l ﬂ pH ‘§ ______ N R I T 77 777 T T C'i—;i’d Geological Observations
p ofc sample type *** Slec e | zn | Agf Mo | M| Au
s sample type ®****
913876 __ | oc | SAo-tmrk 20 |S 5o loF ¢ Blarh stale of semr oertiy 5375
671 |ec |rskr6a F.c. A0 |io Ji7o |B-g X u Broast grarslar leactine wrenbl rch - omphdelits ?
Ul% OC 20y f:0m]|r.c. A0 |<§ |30 |o'F X i dn:( e - Méq&ﬂ,ﬁzfﬁﬂw
630 | o< 9; s . P | S (85 los Lo? Aﬂﬁ loniahed silftbeme cnh, L
- el e et lu.au., Frechoe "‘%47:4-.../
,f‘nn-L(! A same rock badian - A2 2734 g0
£82 | 9 | 10\moc| - als. S |as |30 fes @'&Zﬁ&";gm Fygr. dolomits wil veirs ol
| remobidis eof gk i corb rote
698 | oc. |2 bgalr.c. a5 {i5 |Us Kog 30344 Qf_v# % lorinedef s Shohan woilly scharty
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702 |sf. g-%- 3o kj‘ 6S [Ko-g <o-ooh ?&bsmfh tompla  of N* 913639,
103 o | 9%. rogossy |Fedre qmpbic comple o bedded dolondte fom
ftdes 40d gran
ol oc | 5.9 x ofs o b (lr Hidner) 80 |isD (230 |<ox ~ kaqu3 Orv%c._d[qum!u— J...‘ mpeet £ N2 qi3es
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® Sample tvpe §5 = stream sodm-lent oc ™ outcrop f = float s = soil
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C.R.A, _.XPLORATION . GEOCHEMICAL SAMPLE __DGER
Tenement name, ATLAS. . cereereenrnn. N0 [ 27 Sample numbers. 313'707 Al .. Collected va.BEo&oﬁ’gN-r .................... SHEEL NMO. veeereeereereereee e
Area / Prospect. T‘-‘NC?ﬂbM - “093 HA-M!MC Date... 2.6 &2 ...
Map / Photo referenceT&SL).‘o‘, Analysed by...... ANALARI e, DPOno. 22047 ...
Sample Type ss channel ** Metal content ppm or %
No. [----- B il SEUET CUEEE CEtD, SELCE D I~ IS o e e e e o ] .
° ;:. fi T Wi-[ al I co ] ca-[ pH @ (3::' Geological Observations
¢ olc sample type *** Slculr | 20| ag| Mo | mn | A
s s sampfe type ****
13707 | o< |fox|o.€ A e IO IS (20 los a2 Mol qoay plicerus Logr miencenes flfe 7 AM
7
voherdaloled Lo andd green silbitenes sqladey,
108 | 6 [2nafee L q.5 0o |20 [IS Ka'§ ¥ | Ded geey ol et b —ricocames and
;u f‘tml’b !-ﬂ.lt 4&-& _,,1& UW. .
109 | o i kel (Y 1S |25 |¢o-§ & luhetuddad 13 il yinkind, silighrasy ad shadeg
. o Meheds of 2% ghili as deve it 2f)
o | oc ra-:z 4:s. 30 |20 |30 |<oy Cto3sy |Rroum anambly Fe nid d--. derded in bard
gy 1"!—0@ oy ~bave M 7
i o SXe -sn ~.d. lbo |SLE [§%F |<o-8 a7 [ Com :m....-.l‘- CI‘?% ew-‘-r Loclhsrad
roeh R _senne, Pale. - v sinilar b "amphit ksl
of /v"m Azz,_émt o Frans gressive —becd
1'2, ocC SK D-Sa e ISQ "S’ SGO <o-§ ] 4’ “M Ug 7737’,
U3 | oec | ak. 85 [<5 |65 |<o-5 caugasg| Berie drhe ) or sl ) Conformadle b surnudiy
’Jt oo Schinfs dork green asd W;Mﬂ-&.
sh /7%, £,
Trestlary
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* Sarnple type s8 = stream sedlment oc = outcmp f=flpat s =30l
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Tenement name....ﬁf&ﬁ.i....fﬁas.ﬁﬁcﬁf .........
Area / Prospect.. ATHAS. . GR1D...AREA

C.R.A.[ ‘LORATION . GEOCHEMICAL SAMPLE L!

No./ZZ.. Sample numbers.?.’?'.Z.Z.?.?:..5.".4?.2._,‘..‘{.Q.f{, .....

Y06 -409, 411, i 2

3ER

Collected by..ABROARESAT [ K. GRENNAN, .

Sheet no. Q?@

Date..../.z{.(ﬂ,/!f.s?—..........

Map / Photo reference.... TS, 1. AOB e, Analysed by...ZABLBBBS. oo DPOno...30.06........
A 02143 .
Sample Type s channel ** Metal content ppm or %
No,  f-===-- e Bty ebel BRtulel it Ikl deiiubis [ S RO e e g e o m e m g e e .
° ;:' f I_ “"i-[ ol I co] ca-[ PH ~§ ‘ 1 Gr:fd Geological Observations
p o/c sample type *** 8| co | po Zn | Ag | Mo | Mn | Au | Ba
s s sample type **** M”. ATLAS GRID AREA |
921399 | S |'C{ Heiaen 9-6 55, #/5| 350! 0.5 812 4382421 Black ?"?',”‘.H" shale od c’poM gh%t-‘-_fc_‘.m
| ‘ . e sorkii¥ine.
'32400] S " 0-b 25|95 5lo.s /36 1800 N [Yellroisdh - cream calowred oy loom it
E
| i 50-60"% ru% qh fraameds.
| J
932 #0/] S " 0.4 ol 4ol /5| x 226 ameon | Pale agﬂ.u.r—&m silksy loan
} 4360 E [4) 4]
932 02| S " 0.6 /5|720l 30| x /90 N [Yollowr- apess shikes clas ot pytlibic chale
ATS0E. Y] 0~ ¢ )
: G‘lﬁm\!.
932 woy| N il Yo 245 285| % 300 2 G’wa micaceous_shalt, miner Hy oxidss
; 3zoE [U
f BE34-N . . .
" O- i - . gl .
324041 S 9 (5| 15 25 X 495 Lodve |Buid gy V. misacesus silfotmefclels
24021 S 0 b /5| 75| 20| X 293 4132»& ellowieh  micocencs  sibhcbwe
. i
32408 S f 0 -Fm 40| 70| 50| x 2z 33980 | fellowr d«a (gom munee  basalf
4320 E =
32909 S y 06 56 2, /50 x Y22 5385 |{ellowr ond grea ~mice  Schid.
4300 E (8]
93294 | S 4 -0 Go| 20| 75| x 280 npze |felnr oy loam  with qu..
4L090 E U
732472 S u 0-b o, 10| 45| x Y20 386 N [fellens - ofesy g’a;.hj cl.er..al‘- bteaial =]
eGAE hushous éﬁ-m schagt

* Sample type 33 = stream sediment oc = outcrop  f = float s = soil

** Ctream sed. sample description  fl = flow m3/sec  wi = widthm  al = alluvial co = colluvial ca ~ catchmant km?2
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' - C.RA.E \LORATl()N GEOCHEMICAL SAMPLE LI 3ER
Tenement name... BT LAS.. PR OSP:—CT o’/?? Sample numbersQ.iZf{/?a FRT1-3R, 432 Collected by... 2.8 hOBENT .. Sheet no. D;@
Arsa / Prospect.. ATLAS.. G0D..... ..o dyy- Yy g Date. /2L 5. /5 Z.....
:\\ﬂap / Photo reference'Tp!’s"‘“:)g ........... Analysed by, A2vALBS ..o, DPO no.io.li.b.,..z.o.(./.,?
02143
Sampie Type ts channel *° Metal content ppm or %
No.  |f=-==-- S [ Belts Sttt St L Bety 15 bo-io- e e e e IR S
> ;:,. ft T Wij al I co 1 ca-I pH g ] 7 ] 1 and Geological Observations
p o/c sample type *** 3 Cu Pb Zn Ag Mo Mn Au Ba e
s $ sample type **** AriAs Gaad ARER -
P324;3 | s }L_..L tr, |C birinan] 05 30 20 x 32 ea1 N Blask anel Greg icocous sitheg ocd
D,
: 3 cla.‘ uo“\ raifor Ao PAJ!L"S
932422 s &LA\J}« 8" hevaep ©-6m 20| & 50| x 3.2 31932 L{J[wr ‘*‘wjla cdan will wic cceons
- PSE 0t . o sl af vtred nica schistifsone
832 4281 $ n B-¢| « (0% /#o| 665, F0| X 315 3306 N {Grey shebe oy will, Uw-ak Aty eaie A% Cou
T 4184 € {Jd U J RS
[ ¢. Aip or “522% !‘l-., %5
9324291 s yl v | w62 251/30 260 X W | Browy,_asinncenss spaled :#ﬁmﬁsm%__
4807 E
mtw
932 Y2ot S ol B el Yol 1207235 X %2{ B'B\-M ~SM-J-A Lo W.u\q'fi. PR Or ML 0.CrouS
‘ ‘(l(kS“he C’Lut
1732 422 | < vl C | jol 380\|/500 /Z0, 4.0 ageon | Pele baney shdu\ (Oa-n» w'x\kl sson
'4'?'605 (1 ! \ L‘As J .t
3294 | S w4 ~C| % | %% X | x| 20|o0.5 /90 Az | ellowr lm.. Prgr. clay - le-sM/L-b
4910E
937 445 | S nl o C |l |0Tm %0 |/30| 275|0. 8 /6o aazn |Tellag acen o will Lonow sithine l_-’!ar,
AN E J @ [4]
2329461 S | v o C | h|Ohm /5| #5|220|0-5 3z0 apel \Black Mo oidin rowr gellos iibitons b
93z2uq2| S | n | » 8|+ losm x| 5| 45|05 35 sl | Qe 0nd bovon sihy  clay
MBLAE 9 v &)
932948 s | u| ™ Cln|Oby 5| 55| so0lo.5 75 ooy |Yollowr od ey silbitme bereath o4
ABDSCE ,”
M claw
I 0 0
* Sample type st = stream sediment  oc = outerop  f = float s = soil
** Strearm sed. sample descrig}icm fl = flow m3/sec wi=widthm al =aluvial co =colluvial ca = catchmens % -~9
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C.RA.E 'LORATION . GEOCHEMICAL SAMPLE L! 3ER

Tenement name......[.qz?xﬁ’él...f?f.n.i.;ZE.C.T.............. Mo, /2. #.. Sample numMrs..gi&a{.% e T Collected byﬁﬂﬂﬂdﬁw/k'ﬁwﬂﬂﬁ Sheet no.@..oa‘....@..
Area / Prospect.. ATLAS... 4842, HREA.. ... . Date....lf/f./gL..........
Maglia Photo reference...... *rﬂsl-.;ox][m'; .................................... Analysed by. SV EBE ....ooooreeeesrerrerrienrens DPO no.ﬁ.‘?.’.!.i’,..éé’..d.?....
A O

Sample Type ss channel ** Metal content ppm or %

No.  peemm=f==-=gesm 1= 1 7o € b e e e e e e e )
° ';:‘ fl l_Wi‘{ ol l co ] ca] PH g Gr:fd Geological Observations
p o/c ssmple type *** Slcote | zn| ag| Mol Mol Au |Ba
[ s sample type **** MrAS CLD
31449 | 5 |Henld A.Lfr B -:L-«Lo-am 5| gl 18l 0.4 l50 Moo | Gren  Siha  clon
Agace |+ ¢ 9 O
?52-_"{50 s 4 " g |4 O-4m X x| Jo| X X 42 14N P*h- bty siltobwe 3 10 A abave A2,
4828 E Vod
Prus)|s | | « C v |otm 35| 20| ol 0.5 490 garuzn_| Pale yellnr micacesus silbtme
Stnet| bonireae Yo theet b Hiow ateaais ;g,_ﬂv codfrns

32452 s | u] C |« |°o9n /6| 4l 36| 0. 4o n. |Ore —pllow silty clow.
922453 g || « c v |0O%m 28 41| 3% 0.3 8o~ |Rushy bmum soudy ftdme

Izygel S | «| ) 1Bclt {lUm. Yo| 30 bol 0.5 /30 V80 n o beg bt il _ever yellewish mic . sifitne
224551 S nyj v C | nlos 25| 20| 30(0.5 330 160 m_|Hellns - broum siltsteve

29561 S nlon C 4 |0-9m ¥5| /30| 370/0.5 330 oo m (;N%_mium silhrtoe +qb. n..ﬁ wlh larosbe

2447] s | o] 2| €| vjoqm | 45 szl eplo.5 330 240 [lellns_and_groy micacemus silishove.,
722 yagl s ol B RV |lHnm 50| 20l/30|D.5 /g0 280 o, 3“‘-’" d‘3 loam vt i ente "?'-JS‘-
932 4541 S Ml B ly {lm ¢o| 25\ Joo| 0.5 160 320m |Browm 44%_ boam - bagalt sonl,

* Sample type  $s = straam sedimant  oc * outcrop | = flgat s = soil

** Stream sed. ssmple description fi = flowm3/sec  wi=widthm al =alluvial co = colluvirk  rr = asssberame fune
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Tenement name..../ 77 ﬁsaasﬁgcj .............
Area / Prospect.. ATLAS... Q=D .. AREA .

C.R.A.f 'LORATION , GEOCHEMICAL SAMPLE L| 3ER
Na. /77 Sample numbers?ﬁoZVéOv?:?’O Collected bv43q>&ﬂﬁﬂf/}(54f”~‘ﬂ~ Sheet no. @u-ip .

Date....d.?/fﬁ.?‘. ..........

Map / Photo reference..... TAS. e A0 e, Analysed by..... B cBBS DPO no..f@4i5...........
A 02143
Sample Type ss channgl *° Metal content ppm or % _
Ne. [~~~ b v Aaiuteds Auiniedind intnininks Intuiaie S -l & beau—- T - e e ————— PP
;::. Fﬂ r""i‘] o I co] ca-I pH 'g T } T ] G'Ld Geological Observations
ol¢ sample type ** " 3 Cu Ph Zn A M Mn au [Bo r®
f g o
s s sample type ****
9324001 s U 3 I Zo| z20|/35| 0.5 /60 36on |Bem dag bonrn uii# mine gh A#’
2%/ s I v Ble |/tm 75| 25| 1y5| X 240 400m Red . bowsn Loy -bosolt seil crith Mo
Gmeiste 'S'r”:.ﬂ‘uc -Aj*'r
324621 S " & | " {Iim. 65| 251 /00|0.5 Qo boop |Red-bor basalt foam
B263] 5 [y | n C |o |06 %o| 45| 90| x 390 k€ou |Qh pale grew sifltbue + black mccocmms
’ shade -&«d:l
722 g6 | S tion C v |635m £5| 20, 45/0.5 310 200 |Helowih  micacesus :;”% d*(-arg
FA706 Sig i
324651 S “lw By Llim #5\ 20| t75. 0.5 200 . | Brown .J.? lonm. codl, beaadt x,:}_h
s 0| Areh -
S wln | JC | [lom 55 Y3p|/200| /. QO [P0 4004 N | Kovm cellaler gossen Bmgs in laght gran
4018 £ J 7 7 FL
32 H6H S |w | C |y |O%m 5| 20 4ol x 2/0 N | Pale banwy M&.&#tnw
3
246l s Lwl C|" |Obm 20| 30| 58| x Y90 4290N  Grey mic . gilFe chale
4793 ! O )
2449} S W| = Cln |06 5 =z /7o ihefone in pale b
m z2sl x %%Mﬁmh e i pale boum
. = am.
P2 oFo|l S |y | Cin |03, 10| 30| 45| x /50 425l |Jollnr ond wrew clow A sorde sihue
4IISE Q;.q A [0
s
i

* Sample type ss = stréeam sediment oc = outcrop f =float 5 = soil

** Stream sed. sample description  fl = flow m3/sec  wi=widthm al = alluvial co = colluvial ca = catchment km?2
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C.RA.F

'LORATION , GEOCHEMICAL SAMPLE LI 3ER
Tenement nameﬁ?l.ﬂ?xf@n!ﬂfc?" No. L& 7. Sample pumbers..?ﬁl.%?/.__:..ﬁfg/

Collected by..( . SRRAQ ST /< BfENNAY.... Sheet no@of;@
Ared / Prospect ATMS._GRaD. ARER, [ £, (6~ EeAL,

Map / Photo reference...... TAS R 10T et Analysed by.. A LABE ..o DPOno. 2@t 45, 20479
A 02143
Sample Type ss channel ** Metal content ppm or %
No. wr |1 wi]a I col co | pH -1 R R I N _"-"} ------- Grid Geologicat Observations
oc e a ref
p ofc sample type Cu | Pp zn | Ao |l Mo | Mn | Au [Ba
$ s sample type **** An GrdAREs
3247/ | s |Haall A,L 0-C Yo 05 10| s0| 25| x 230 426 ond
A s M 425:::—35‘[["“ ™3 d‘%
24 F21 S vl on C | (oM 5| 20 iz x /50 aogsy | delar e wil meoceous sifbirime ﬁ-a;_
414 SE Y
@2z 473 s | f n C |+ |03 /0| 25| 4o x 320 1ol |Yollonr Josy with  pen svie gifby schit,
i - 330 E v J g
G324l S | ] « Cl/ |0 45| 788 290 .o 2/0 qsoan [Jellnr sondy  clowy
deod E d v
G32 475] s | u| Cl «]|0bm 5| 28] 29 0.5 240 gnan  |Yellar sonshe silbshee. .
S L L Clu |Obm 30l 550| /65| 0.5 /60 42004 Yolloyw micocoous sondey  claus .
: HE ) J O
32 YZZY S ni o Cin [0 25|2200] Fol0. % /Z0 :g;g Orenge . yellow micaceeus sarditme
P2g7g] S {8l 0| lc |o [0%m Zo| 12| 63\ 0.4 S el /e cilb st
SilfL.eﬁ!MMl ak g0 a nberds.
932 479| s | el o C v |o-tm /17 8| 9% 0.2 4o m _|Yellmr - bommm  sordsy clasy.
432 g0l s | ni n c |n tlm 52| 8 /90| 0.s Som | Broww cauly clow,
< ' ! C [ | ' 5
732 Y3/ ! ! r|im 50, 5 |/¢62|0.¢ om | Bevm :"-3 d"@

* Sample type s = stream sadiment  oc = outerop  f =

float ¢ = soil
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Tenement name..ﬁfiﬁ&...gﬁo&péfcfﬂ ..................
Area / Prospect B ASHERAL. . Sovth . hom Ao Grid .

Map / Photo reference...... LA 0. 10T e

Nn/??’ Sample numbers..?.;%ﬁ..}ﬁ?}:

C.R.A. F 'LORATION,.. GEOCHEMICAL SAMPLE L{ GER

Collected byGBhMM/KBWNW Sheet n/oyép/noa@
Date.. /. 745 A o S

Analysed bvﬂvﬁ.’rﬂﬂﬁ

DPO n0..30.42F .

A 02143
Sample Type ss channel °* Metal content ppm or %
N i * fl I wi ] 8l l c ] ca—[ pH ‘§ i :"”“““'T"““ ............. I R T T G;d Geological Observations
°f° ofc sample type *** 3 Cu Ph Zn Ag Mo Mn Au )
' s s sample type **** ' _
932452 | S 1S al O-tm by| «|sv99\0.2 hom | Brown Clo
F22y92| S | u| 4 B |1 |obn 37 5 | wslo.y 200m | Bauen  Cloy
Zy34| S v | o C {« |09, Y| Y /0F 0.2 2o m grw_&l‘u-l&“% “"‘7} L el au,u‘&_
32495 S Ju | C|“iO%m S/ /2 ¢810./ 2b0m | Yellns ~brown  silhetoe
32490 | & vl T n|lim 261 27| 5910.2 00 m. [Sellons - Smen  sillstnee
Piz248#) " i C|lv“|b6bm 221 /21 69 \0-2 3eom (Yellne - by silbstove
22938 o | o] « Cl"|0%m 18] 1] 56|02 3%0m  Molbar b iy dg& _
J
Fib ~ ]
32 /39] S | LA I LA - Y. 11 1E 72002 vl ar0321s [ Tellor - b ﬁl&a CL.._,(,JH B
, FR el ]
73:990) s | * n [Clvloe2 28| 13| f89lo.2 AP en” gm(/.&d!q.r.e.% elow |
JETMT FACTERLY TRIWEALE MoNG CREBY fr Lo ~ 1 NTERVALS,
3299/ | s | | Cjn |O%m 3833 5/10.3 40 m Smllﬁ,ﬁw siffstrue.. L
P32¢492) s | ¢ “l v o2 23| +4| 50|0.2 80 m. %mﬂadhw Silbihoe
' ]

* Sample type s = stream sediment  oc = ouicrop

f = float_ s = s0il

** Stream sed, sample description  ft = fiow m3/sec

wi = width m al = alliyvial  ¢co = colluvial ca = catchmeant km?2
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o C.R.A.F 'LORATION.. GEOCHEMICAL SAMPLE LI 3ER

Tenement name. £ .Cﬁi...ﬁf.as.‘ﬂ&cﬁ_ﬂi .................. Wo, /7.7 Sample nurnbers..‘9.}3%%?..ﬁ..‘....‘.z/.f.{’,—.............. Collected bvqg\‘ﬂlﬂ""' (K. Brensgm.......... Sheet no. @n)‘@

AreaIProspect..&!’.‘.‘!.‘.‘-....(’.‘!...m.'.‘ﬂ..Sﬂ..ﬁ?ﬁé- Y93 Losg . Date...l2(‘5.[5.&'..........

Map / Photo reference..... T&SL\‘O‘I ................................................. Anatysed bv./?"/f?&—/g’ﬁ Tt eartesiassenarteanreran DPO no.. 302419,

A 02143

Sample Type ss channel ** Metal contant ppm or %

N 1 Y R e e e e e e R
¢ ofc sample type *** 3 Cu Pb Zn Ag Mo Mn Au *
] s sample type ****
P321493] ¢ huher £ Hehean |04 m Yo| 31| 6ol 0.2 120m. (B frelier gilky olesy .
1 .

922 y94| ¢ Yy | & c 0-3n 30l 20} £310.2 {60 p ‘10[':#-—6«1.;“ J‘.-% ever gilbsdn,
CYRLLN £ il C v |Ohm /il ¢85} 77 o0./ 206 o Kfma a'.u"r‘ ", JA%
932498 s || « c ¢ jo.am Jo| 14| 29|0.2 2o r. Yellow  clasy
4324991 S v | u C v [D0:8m Zi 18! 20| 0.2 2%0m. | el cloy.

2800} S {u| ¢ Cln|Dbm /3| 13| ¥Z|0-2 320, |Yollenr_braum J..,Uuu siHstone ‘c“f
22507 S | w]| « Clnlogm 5| sl 25l Wom |Gros - sellnr cluy,

32802 S | w] o C jv |0 kn 41 3| 2102 %00 m, Gquu~bm wottled  chasy
922 503 € [w | v C |v [08Sm 2¢| 22! 340 0./ Y40 n, erab“‘\-r olany

22509 S L v v lcluloun)l |s8) 2] 5200y w50, | Yolas —qrmy  cla
722805 s fu | o c v |6C, 5| 2| z3\0.¢ 520 m. | Gren oo, clay,

* Sample type ss = stream sediment  oc = outcrop f = float s = soil
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' C.RA.f ‘LORATION . GEOCHEMICAL SAMPLE LI SER ; O
Tenement name...lgz—.(,ﬂs ..... ?‘- 2RPECT e Mo. /.7 7 Sample numbers..?..5.2;5&4,..5.12?;.5&#?:.5%3C0llected by. K. BCEMn AN Sheet no.@..aﬁ ..... 2/
Area/Prospect:.S?ﬂ-lL..4...%..55.4..&‘.’.‘.\:?..L;w 200 m N A A Gid Dok Date..Z?Zﬁ'/Z.z...........‘.
Map / Photo reference.... TAS ... AT oo eeeeesreenn Analysed bvﬁ”f‘?&ﬁgs_ DPOno. FoslT..eeneee.
£ 02143
Strr;pla Type ss channel ** Metal content ppm or %
I B U 4 el e o ] '
No. T fl T wi -[ al ] €0 ] ca-[ pH -§ l T 1 } Grid Geological Observations
oc P 8 ) ref
p o/c sample type Cu | Pb Zn Ag | Mo Mn | Au
[ s sample type ®*** 1_1‘ o
22804 < |H M_AL)L \aen| O M 2| 3 /3l0.¢ 560 m. G%!M :.'% d.?,
32697 | s ful 4 |C v [07p bl 4| 24 0.1 - Ewplacys 2 c;mé sty clay,
'T'w hore | o |Bugo 'nﬁ"' ¥ 200 m |neth B fhoo vonk , At i
32520| 3 | €| Mg 04 140 13| 39| 0.2 20 m (dlnr - conge  ghy ey
2252/ | s |[WB hder | C o /2| 2| 3éloz 0 m dlns - cange  sibsbay Prqmanty,
32622 | s ‘ ; 0 4 24| %] g/00.2 60 m_|Yellmr ~onnse sislone Q.:JMJ:
27423 | .S " " 0 /15| 12| ¥9|0./ Bom | " i "
G3222 4] S “ " 0-% /3| 23 ¥5|0.2 foom | u ' " !
932525 ¢ " 0 0.9 23| 81! s920.2 (204, | ! " . u
?3&52—/9 L f B [ 28| 22 Felo.s | (4O m ir*a AL ACesLs J.‘J}IFTM .
P22 827 s ) c o5 /13, ¢ Y3lo./ 160 m_| 1eflos - anrae slhstone R*-ywh
9825291 S v C 07 27 Yo| 43l 0.2 /8om| ¢ " " "
* samp@pe $$ = stream sediment  o¢ = outcrop  f = float 5 = soil
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C.RA.E 'LORATION ., GEOCHEMICAL SAMPLE LI 3ER @
Tenement name....ﬂ'[l..&s....&aspﬁgf ...................... No. £72. Sample numbers. 9325292533 ... Collected by....... Ksre/\dm .......................... Sheet no. %24 0#@
Area / Prospect.....E.b.. Gasand . Date..../.?Xﬁ./ﬁln.........w..
Map / Photo reference..... ‘Tq-slaloj .................................................... Analysed by.....HMﬁJ..ﬂ.BS. ............................. DPO n0. Q244G e,
A 02143
Sample Type ss channel °* Metal content ppm or %
No. >~~~ T ‘--.- Ty T - gy g L R — .
;::' h T w -[ al I vo ] ca.[ pH g ] (?,;'fd Geologicatl Observations
p ofc sample type *** 8 Cu Pb Zn Ag Mo Mn Ay
H s sample type “*** le_
922529 s M P‘-JLr Sﬂ'ﬂ“{’h& C o1 /3] 38 38|0.2 . 2oo y ilun-r - omase ratocesus  Sdhstee C’amh
93203, S wl v v e i /0| #| 20|02 2204 | ¥ “ . " “
93263/ s | | " " w199 /4| 2| 22| % Dyom| w " " v e
?32 522 s t " | u |03 1 Z 2ol O.1 | Abo m et‘ea ML CEoUA irjt'é“"ml-
9325334 < || » n v o.s 9l 1] 22{ 0.4 250 m [ellns - g ricocins shale .
32 534) S | u| - R ot 3 ?_3. 50|0y 300 o {Grey  onicocesus silbshng
922 635] s o e ]o7 30 x| 1402 320m | " v "

G2z &3gl s | -] & . | v o9 /12| /5| 36l0./ 360 Hellng - goy shale .

P23 637 s | | | *loq 3l 2| 25l0./ ' 360 m | Tellons - ey ~icmcemer cdbebona
J32538| S o o "l |09 3 1| Koy 409 m |Onnge_~cllnnr wcl‘%,

* Sample type s¢ = stream sediment  oc = gutcrop _ f = float s = soil
** Stream sed. sample description  fl = flow m3/fsec  wi =widthm al = alluvial co = colluvial ca = catchment km?
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C.R.A.f 'LORATION . GEOCHEMICAL SAMPLE L. 3ER

Tenement name...., P(TLM.‘._‘E""IJ-’-’ e NOL Sample numbers. 37301, = 2% ... Collected by..(n.. BREADGEM T/ 1 WAL Sheetno. oo,
Area / Prospect... ATLAS,... G RaD . : ' /0. STUTTEAD Date..4f 2 B2 ...
Map / Photo reference..... TS, 0. 12B . oo rereseesierererenn Analysed by.. AR ..ooooosee DPO no.. S932. ..
A 02143
Sample Type ss channel ** Metal cantent ppm or %
Ne- ;:‘ f wi .L al I co -l ca pH '§ —-“-_"' I R B R T-“““ ------------ T w ------- Gr:fd Geological Observations
i o/c sample type *** 3 Cu Pb Zn Ag Mo Mn Au
s s sarnple typa ****
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o 762 s ’
o4 | s [n] = €| {l0n X X IS | %X (- S |- axawel G’“a—'f_t‘ mind. gehasat |
i rsogl !
'Samble type 3t = stream sediment  oc = outerop f =float s = soii
** Stream sed. sampledastiigtion fl = fiow m3/sec  wi=widthm al =alluvial co =c¢olluvial ea = rrrrfmE=s e 2
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Tenement name....&%...,.' ........................................... Nnj/,?,?... Sample numbers 73090, 7400 ... Collected by.&. SAEENT [ HML/D. S, Sheet 1o, ... 7% .o
Area / Prospect. ATLAS. GRAD . ............ Date. 4282 ...
gﬂ:p/Photo reference..... TS A ART e, evereer ' Analysed by...... ANAEATS e, DPOno..o@i32 .
2143
Sample Type ss channel :“ ] Metal content ppm or %
Ne- :l::. fl T wi I 8! I co ‘LcaT pH 3 ------------ YT T I Grifd Geological Observations
t ofc semple type *** 3| cu Pb Zn Ag Mo Mn Au e
s s sample typa " ***
‘?730‘70 S ?au A‘-T‘Q{‘ yaen | -0 .8 b3 "X - \Q | - QOOOA} i_eachad GM:) 1{1 jm.nd.
4725 '
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73| s Ml @ |v |0-6n B las | X |- lw|- S0 B |Breum sk anfnu bed of swell
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* Sample type ss = stream sediment oc = outcrop  f = float s = soit
*# Stream sed, sample description  fl = flow m3/sec  wi = widthm  af = alluvial o = Falley's! pr ® e maee Sene
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C.R.A.[ ‘'LORATION . GEOCHEMICAL SAMPLE L. 3ER 3
Tenement nama...... ATLJ\Q ............................. e Nn.lﬂf?.?...Sample numbers. 123100 U)o, Collected by‘l'g/’l‘f (.3 . Sheet NO. o= eereeereerenn,
Area / Prospect.. BTLAS..GRD . Date.&r.n2:82 .
Map / Photo reference.........%... 1 e Y Analysed by.... ONAAB S, DPO no.. 2@L32. ...
A 02143
Sample Type ss channel °* : Metal content ppm or %
No. [ = r=ror =7 7T o7 =5 § beoemopommmqemmnen R e e e e e e :
;'c. fl T wi -[ al I co ] CET PH 43 : and Geological Observations
f ofc sample type **" 8 Cu Pb Zn Ag Mo Mn Au i
3 s sampfe type *"** .
913lo. | S ?quer aesT C il 09 SIX 2 |X |~ |Q)|- Agoon By, Orarae .,3111-\-( sonday claty .
400 £ A
to? 5 |« A Cl® [0%m X | {isix |- 1851~ Hgoow [  lecedad qb —miea schiet rubble,
%75 €
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i\ S uw |y || 0h XX |IHixl=-1585]- choon [0k niescens  lan T 1‘@
Y00 £ ’
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* Sample typs  ss = straam sediment oc = outcrop  f = float s = soil .
** Stresm sed. sample description  fl = flow m3/sec  wi=widthm al = alluvial co =colluvial ca = catchment km?2
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C.R.A. [ ‘LORATION . GEOCHEMICAL SAMPLE L. 3ER
Tenement name..mﬁ:&@. ..... e erae e bes nNo.} 0. Sample numbers QAL V&L Collected by.....& Q/’H’PS ............................. Sheet no. ..... lf .................
Area / Prospect....&ﬂ:?f}..ﬁ':‘.’) ..................... Date. {8282 ...
Map / Photo reference... TPRMIZR s Analysed by...... AR ARS e, DPOno. 22(32. .
A 02143
Sample Type ss channel ** Metal content ppm or %
No.  f-—----- v Rt ERtebl Skt Ll bt -GN P e e e e oo e g m e .
° :;' fl T wi T al I co‘l ca-[ pH g : and Geological Observations
' o/e sample type *** 8 Cu Pb Zn Ag Mo Mn Au ¢
[ s semple type **** 7
l_q.73|\1 < | Av-qlu‘ B Hewtey ©O°F XIS | x| — N | - l‘)OQN QMa-nJUh. qredsy rew. lowpe . ]
. : . 46
[ARY Y { i ¥ 4 o4 X . 10 X - jLa) - f'IﬂON ?"'ﬂ. ng:_}_ mee . :nﬂ-olla (o .
1 ksbae i N
“'4 3 @ " v " 0.6 X )‘ ’20 X — ‘O - "-LOOM M i
. _ . HR50GE —gd
uwsg | S | o 4|4 10-9m XX IS e | - |10 HEOON |Grew sondey loann iR b2, |
IH?STE L ) F
i | < « " Y | ¢ |O- X | ¥ [ 1Q [ x i B e IH‘@DM Gren df ame) 1+gond
I i1+ o :
: LBA5E
n1} s “ | e 8 |v» 106 B 1X IS Ix 1~ 1w~ boon om%,_;ﬂg_,um Sesdrbree
_ loooE |
wslc ol e | v|lea 15 1120 WSl X | . 45— YOOON [Orenag sendiy clay .
HISTR ~ <
Wgls o | % || w06 S| X 10|« S |- HbooN | Pls  ormrge —yruay aithy clos ]
= 115k ?
el s vl w ciln|og o | X (B iXx |- |5 |- boo Y |Yllow wd onume mie . Slirbne,
: HIbAE ’
ll[ Y & L < |u |0qy X X 51 ¥ - Q |~ 'g'kc-om DJ-I. &“3 i . ehan ]
_ KI5¢E h
Al 5 v " SRS IS (19 |25 | x - iR5 uk:con [Orovae -GO.MN rie. sl LA ey
. 79 v
Wiks & M 4 -
* Sample type 38 = stresm sediment  oc = outcrop f = flost 35 = soil
** Siream sed. sampla description  fl = flow m3/sec  wi = width m al = alluvlal  co = colluvial ca = catchment km?2
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C.RA.E 'LORATION . GEOCHEMICAL SAMPLE L: 3ER
Tenement narrnzﬂs'n"‘:]'S Na, Il.'?f?.. Sarmple numbers. T3 ~V33 Collected by........! G.8topogenyT T
Area / Prospect... ATWAS..G&D. ... ‘ Date. /.2 - B2 .
Map / Photo reference.... TAS. 1. A0B ..o Analysed by....... ANALALS o, DPOno.. 22032
A 02143 ‘
Ssmple Type ss channef ** Metal content ppm or %
Ne- s * f l wa.I al I o ] ca-[ pH 'g -------------------------------- R T C:r'fd Geological Observations
o’c o/c sample type *** 3 Cu Pb Zn Ag Mo Mn Au ¢
[ s sample typa ****
u I A LS X =) —— - - 3
73023 | s | power duaat C llgimh 06n X X |5 T‘f}:;':'_— Orunne ol <y clesy .
Myl s {u v | Cla |0 S | X |40 i % | = [1900 - Hlooon "fdh'ul'—arﬁ raie . shale
' o158 |
g | s |u v | ¢cly [t-om 0140 | V81X | — | Jost - liboon |Orenqe - meliwr  mie, chale .
- q(sgoé- ¥ -
1261 5 |« KRR o | X !1BIx | - [I8]~ oo N [Yellour - qrey maee . shale,
’ HLASE i
21! s \ y |& | {09n SIY (WS IX [ — 110« koo | Grewm mien sclct
hbooE ~
|‘2l‘6 5 m 4 C i | D6 m S A \Q Y s 0 —_ QON D-JL 4 My 8-&% _fJJJ_a:v < q‘h..
gl s |« v e leloy X % |wlix|~ |- oeon [Pl gy soudy loone T ghe
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RIJ S L v lc e o SXJW X~ 10| - oo N | Ormme  mat. clag
HRYASE 0

* Sample type s3 = stream sediment  oc = outcrop

f = float s = soil

*% Stream sed 1 e ald veri v {om

LR SN T T

wet = o =
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C.R.A. I 'LORATION . GEOCHEMICAL SAMPLE LI 3ER

Tenement nameA'TKkS MNo. !IJJ... Sample numbers 4 43034 =M o Collected va:B.IIH/ns ...................... Sheet no, ....... 6 ...............
Area / Prospect... KRAS. GRID. oo, Date. (0282 .
Map / Photo reference... . TAS. W o& o, Anatysed by...... AN ALAES .., DPO no. 22132,
A 02143
Sampls Type ss channel ** : Matal content ppm or %
C O I 3 R [ R e S R ] o N—
& o/c sample type *** S| ci|P | zn| Ag| Mo | Mn | Au '
s s sample type **** -
L q7303y | 5 [Podu Ao [C thined Vim xasimis x| - |8 |- Hgoon | (Hokp bleeded pie. choy 3
% \ m J
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' HT15E - b
N s i 1 g f M-} p. 7_0 2’3 p 3 - X - quuQH :Dg.r'c. borwrn vy C"*"a - st ?
L] HT1bLE

* Sampie type s = stream sadiment  oc = outcrop  f = float s = soil

am o an n - : r - LEL Y
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C.RA. ¥ °"LORATION . GEOCHEMICAL SAMPLE L| 3ER

Tenement name......... ﬁ‘“\ﬁ’-s .......................................... No, Ll'}'? Sample numbersﬂ.'.‘.}.‘.k-.{..,...!ﬁg .................. Collected bv.......Q.:..e?.:.l.'.:.'.4.:}..D:.S.. .................... Sheet 0. v.. feeerrrerrrenn
Area / Prospect... ATufts qe0 . . Date...!9:2-82
Map / Photo reference. TBZ N 108 ..o Analysed by...... AMRES . o, DPO no...?!.'?..‘.;...?r ............
A 02143
Sample Type ss channel ** Matal content ppm or %
No.  f----- e L E LRt LR Bl E ek I - E U e e e e
° ;:‘ fl T ‘”i-]’ al I co.l ca-[ pH 8 c:-:fd Geological Observations
' ofc sample type "** 8 Cu Fb Zn Ag Mo Mn Ay
N ¢ sample type ****
rzdils | S o wdr A\nv ; ) X X 0| X | - 10 | ~ Hyot n |Bomamich - qray  sreas 4 brhared  mie. clay
L“"-\-DE A B S T § v v
gl | s | | w B v JvoO Slx {8 |X |- 5]~ guoon | Wkis aressn puce . chos
v ‘(137‘; J U (8]
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H125€ -
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HSTEHE
Sl s || « C |o lo6n S48 x|~ 5] - riggoon [Duls . ellos = gpt sl closs
: ys5eK ~
155 ]| s |« & C | v (67 Ba | X 125 | # - s | — y2oon) [Yellour mie. silbstone
50008 ‘

* Sample type s = stream sediment oc = outcrop  f = float s = soil

n
t

i
L3

** Stream gsed samole descrintion  fl = flowm3/sec  wi=widthm Al = sllevis’ e



596054

C.R.A.f 'LORATION . GEOCHEMICAL SAMPLE Li

3ER

Tenement name........ ﬁ’r L—&'s ............................................ Nn.lll_'l.. Sample numbers. A IS6 - 166 oo Collected by...... C\BIIH, D'*Sf .................... Sheet no. 8
Area / Prospect.. YR GRaD. Date.. 12 2.:%72......
Map / Photo referenze. TAS M A0S i, Analysed vaNALﬁ@-S- ............................... DPOno... 22132 ...
A 02143
Sample Type s channel ** Metal content ppm or %
Voo P T T e e T § L R R I et Ot
o:: ofc sample type *** 8 Cu Pb Zn Ag Mo Mn Au ref
s s sample type ****
| 7 i5b | s 1P A‘L;.,— - 04 O | X |Ag o | = |8 ] - c._z,o?)_u Yoliows auie. sillbsbue
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: VETTY= J 3
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HBI2E

* Sample type 88 = stream sediment  oc = outcrop  f = float s = sail
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C.R.A. E( 'LORATION . GEOCHEMICAL SAMPLE LI

3ER

Tenement name..... BTG oot No.1{22. Sample numbers X167, 747 Doreen Collected by...... (B 'lH,DS .................... Sheet no. ..... (7 ..................
Area / Prospect.....FTWAS... .G&E32. Date. !l ©.:2:%2. .
Map / Photo reference....'..TfPrS...h...'.Q.% ................................................. Analysed by..... RN MGS ............................... DPO no...?o..b.i.g.?.-. ...........
A 02143
Sampls Type ss channel ** Metal content ppm or %
Ne- ol I T wi -[ al I co 1 “T pH -3 e } ------------- 7771 T T G”'d Geologicat Ohservations
ofc ofc sample type *** 3 Cu Pb Zn Ag Mo Mn Au *
5 s sample type "***
 q73 b7 ] 3 |Raskr A Q_ﬂm_ul -4 Xl X 11X |- 335~ Wloea | Pude groey pais acemes lemm |
i ijle "
bg | s 4 ! Bi. |o-w 10 |90 1% (6.2 . IS0 | — "tdot N ({.Btm‘&‘» Jorrwn_slbdbone , rite kit
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g | s iy ClufOm lo | 20|45 | X S| - tloow [Shdy bl doy T qrwel.
H{ 150E 7
(o | & | n| = cln |og S22 X | — 45| - 13008 qejb,m._ shey qi...ml Lrurnind
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I-H S & " C | oG =y s X X - §aY - HSOGN “(Qh!\! qm.‘ Pt S:(Ldﬂ\..,
If100€
112 s " . ¢ |« |06 XIS - | X - ! N ﬂh—"a aﬁ,.—m schadt
HET5E
il e o] @ C |y lo9 X X | loal— |l _ 130on [Gellor —areey St il wea sebib
®bses ¢ J
Myi s |u] u C |~ |0-% wo |20 X |~ | b HI0ON |Yellow -ares, ah ~<en scblst
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* Sampie type s = stream sediment oc = outcrop  f = float s = soil

*» Stream sed. sample description  fl = flow m3/sec  wi = width m  al = alluvial co = colluvial ca = catchmen* km?
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* Sample typs ss = stream sediment  oc = outcrop f = float 5 = sail

** Stream sed. sample description  fl = flow m3/sec  wi = width m  al = alluvial ¢o0 = colluvial ca = catchment km?2
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* Sample type $s = stream sediment oc > outcrop  f = float s = soil '




® ® 596060 X,

C.R.A.f “LORATION . GEOCHEMICAL SAMPLE L 3ER :
Tenement name....... 5 TENS e Nn.\.hf).... Sample numbers, 43233 = 243, Collected by....... C‘GI”}’P-‘. ..................... Sheetno. . Jbh..................
Area / Prospect.. BTHLAS Q&P .. ) Date..\B:2:8& . .
Map / Photo reference.... TS 2B oo ese s reranieee ' Analysed by......... ANKMAGS e, DPOno. =132 ...
A 02143
Sample Type ss channet ** Metal content ppm or %
O TR I I N A [ ] s e e e e e e B - o S
oc ref
¢ afc sample type *** 3 Cu Ph Zn Ag Mo Mn Au
] s sample type ****
3232 | 3 [Pock hger |C Woeien 0] [0 [ VS| 25703 - |70 | - LOON |Gromicl - ormnge  Sandiy clawy .
: KIGE| Y )
2 | 5 fu | € |- |09 S 35103 — |55 - 1ooON [Qrariol e pwndly  clay .
L L-('OQ(:- ¥
35 s Wl w C il |66 10 |5 135|103 — 235 | - Hooon {Gree, ont yeltaw ace. dday
we1se | ¢ v v
S(Q Ly [Ty L3N C " 0‘7_‘_ IO Io 40 0" - 285 - ‘dmﬂ QPH e, s"‘u"l -S“-"-C‘M
et Hedde | © : B
bYi < W u C |4 |po-% Sl s |02 — S8 - H(_DDQQQ Crag mae  Smadey sillthre
[ ’ "
3% < u ft Cilv 187 10 'S 20 02 N %0 - L!gmﬂ “fgllﬂ qfﬂ:‘ Mt S“‘L%_LGM
HbeoE N
| S |« . Clv |1-On 95 KA LW |92 — 485 - 290tN | Bk clow  lowe.
BTESE )
o | ¢ || o Jcjni6q X [ LS50 2100 | Boven clam lrsen . asall . |
| hT5e e
il S [ nj » C | |o7 5|10 1Y 3q00n | Pele qau- qellow gapde clay.
Hasog vy J
R s [ v]| » C ||V 50 DS By %900N |Brown besdbic oy T sibshme "
- - 2
HA5E B
[.é s T " M |v Lo s 13 2% 9000/ e ot nie, Siflgtmg Leseall bosudt sal
kediLe d |
|

* Sample type &8 > stream sadiment  oc = outcrop  f = float  § =soil

*=# Stream sed samole descristion fl = flow m3/sec ' = ek e = ’ .
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* Sample type  ss = stream sediment  oc = outcrop__ f = float s = soil

** Streamn sed. sample description  fl = flow m3/fsec wi=widthm at = alluvial co = colluvinl  ~7 = measd anoas Srmn
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* Sample type ss = stream sediment  oc * outctop  f = float s = sail
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* Sample typs % = stream sediment  oc = gutcrop f=float s =soil
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* Sample type 81 « stream sediment oc = outcrop  f = fioat s = soil
** Stream sed, sample deseription  # = Hlow m3/sec  wi=widthm al = alluvigl  r~e =~~~ [ -
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Tenoment name.... TS oo No, l"l'? Sample numbers.. -139_c\ﬂ3°q .................. Coltected by...L.H. JD: 3. /Cﬂ ........................ Sheetno. .29 ...
Area / Prospect....ﬁ“.m...g@:!j) ................. Date....’.&..?—....!.’.’. ............
gﬂap  Photo reference...ﬁaﬁ..&\..\.gﬁ .......................................... feevveenas Analysed by....... AN NCABS e, DPO no...2R132 ...
02143
Sample Type ss channel ** Metal content ppm or %
No. ;:* ﬂ T wi I 8l ] co ] Cﬂ-[ pH g i "-"“"T __________________ B I R R (?_;'fd Geological Observations
‘ o/c sampile type *** 3 Cu Pb Zn Ag Mo Mn ay [Cre Fe V
s s sample type ****
A3299 | s [Peskr Alger [<Hein] 05 15 eS| 03] = 4% - [50i575%60 |2500ns ellow suedy cag.
. e -
Sob S u h C_ " O-% Io X |‘5 02 - 2.0 - —,0 3s’§zqo Z‘Eboi?;u (‘(J.I:w + luwﬁ Mas , M
HelSE °
ol s | w C (v {07 10 (10 (25041 — | 20| - [lg0 [0o%NO 2soen | o . “ v
' hboow
S/ I U P 25 15 |40 |03 |- |25 | — (0% 105 | 260t | Puda Yellow [arey aie  shode [Silbtw,
. kg15E v '~ d '
&3 Y W] u Clu |09 WIS W 02 ~ |15 |~ 1100 BHTLARS EWON Pala dk\r 3rsy e -""-"-\ e,
; c
, | ' N
o L 5 v i Cl« (0% WISIss (X |- 28 |~ |- 1718 Sloon | Besol ey Lo |
Al ‘ CHE —
o5 | s | C s |0 WX A4S X | - 2885| ~ |~ [255 oew T _
: Hagos
OQ S ! Y Cin -5 gg 10 “S 04 _ 3100 = - azw 3‘10@'\} ", ' "
‘ . 4925«
o7 53 W n Clv Lo 30' X T [0-2 — i - |- “S 310610 i " "
NAooE
05| s || n Cla |69 LS (Mo [ X = 33| - |- |3% 3oen |« " \ ]
; HEISE
0y £ |+ Civ l\vp 0 10 [ A [ — |0 " |- |20 3100N " 3 > |
1 ' yESOR
* Sample type 33 = stream sediment oc = outcrop f = float s = soil
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Tenement name...... ert‘m ............................................ anlﬂ Sample numbers. 203316 - 320 Collected by........ R O 1 YU Sheet no. .o 0L oo
Area / Prospect. ATWE 6RO : ' Date..}1 8282 .
Map / Photo reference... TS, 8 e Analysed by......... AT ML AR S DPOno.. 32132
A, 02143
Sample Type ss channel ** Metal content ppm or %
No., ="~~~ T -7 T YT YT TTTYTTTT T -l E Fe-ime T A o m o[ e e} .
° ;‘c A T wi -[ al l co ]:aT pH 2 T ] and Geological Observations
' o/c sampie type *** 8 Co | Pb Zn | Az | Mo Mn | Au CI' Fe "
5 s sample type **** :
Q13210 | 5 [Prap Ao [ C LOn ol 1095 | x| — g5l - | ~ | = Zteon | Raslt cloy  loom
: ' WIS g
3 < Wl Clw {10 AW [0 OV - (1| - |- |~ 2l0eM w ' Y
LsoeE
2a s | C 1w (- 45 | S |80 - [1W08] ~ |- ~ 100N “ “ )
T
L s [ wl o < v {09 A5 x |55 x |- (WS- - | 3don t ¥ -
WshEe
Al s twl . v |0 SIS IO x i~ 12 -1~ |- oo N » %
) - LeE
s i S | w]n cle b WSS 190 o4 | = (ool - |- |~ Ztoon | .\ \
| q1e0E
W s |uln < v I IS hwlx |~ |28 - |7 |- 300 |y " y
‘ whlee
S Wiy Cl v %S X L5 | 0.1 - IR0 - - - 3lotn | 't i
wbsoc
S WOl |y o) RS |18 ({00 ]| - 4q0 - | - - LNeewn " " Y
LebiS
:&1 5 W n <" -1 50 10 bﬁ; p. - 1&0 - - - §1°EN it % "
. itbeooE
S| s | ul o <o R0l& 170 Jodl - |0~ | |~ 3000 |, z 1
hsTsE

* Sample type 35 = stream sediment  Oc = gutcrop

f=float s = soit

** Sweem sed. sample description  fl = flow m3/sec  wi= width m  al = alluvial o = cottuvial ca = e wrhre e e
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C.R.A.T 'LORATION . GEOCHEMICAL SAMPLE L° 3ER 2
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ofc sample type *** 8 Cu Pb Zn Ag Mo Mn Au i
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* Sample type ss = stream sediment  oc >~ outcrop  f = float_ s = soil
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C.R.A.E LORATION . GEOCHEMICAL SAMPLE LE ER
Tenement name...., ROCK\/CAPE- No.//77.. Sample numbers 7713388~ 378 . Collected by.. G- GROADEENT . . Sheet no. ....f[Z .............
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* Sample typs  ss ™= stream sediment  oc = outcrop  f = float s = soil
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C.R.A.E LORATION . GEOCHEMICAL SAMPLE LF  3ER
Tenement name....... RD CRY . CAPE. ........... SRR Mo U772, Sample numbers. 312354405 .. Collected by..... G BROAD _enNT Sheetno. AR
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A 02143 '
Sample Tybe ss channel ** _ Metal content ppm or %
No, [=—=="-" b v Rt it btk i S € oo e mm e i——— ey e Bl e e — e e o] N
° ol f T wi -[ ol I co .l ca-[ pH 'g : ] Grid Geological Observations
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¥ o/c sampie type Cu. | Pb Zn Ag | Mo Mn | Au
" s sample type **** M ’
1123499 Redd [fouet Adaar v3., 116 | S |« 3 1000 [Pole oy micncemns shobe.
:;N--Aq . : hTRTE _
Yoo 1 2m | |20 |3 [<0] b $4OON |Pale 3«6 miacerns  shada
ligFook .
P ‘
Bt 0-%m 2 |S IS Ko+ 6 600N | Lih, Glided istms ord aper slale .
126
402 L-Om 1 i 1 <o 1¢] AN 1Gras,  micaceous  shiala
J 0
' gR25 €
4LO3 ©-%u <l |1 3 <ot 7 4600 M| Qe micaceens sibstes
1 Lg37E
bhoy O1m <13 5 [R04 < tHooN Pen micnceans  Vlbxtean
i 62 €
973 4oS 6 |3 |30 Ko 1% 700 |Browm _sbihey  clatolde otnved lonm i
- SISDE sde £ canle - bast?

* Sample type ss = stream sediment oc = outcrop  f = float s = soil

** Stream sed, sémplc description fl = flowm3/fsec wi=widthm al =alluvial co = colluvial ra = PetrRrrrne e



® . Lo 0}0

o

N
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* Sample typé 58 = stream sediment oc = outerop  f = float 3 = s0il
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Central Mineralogical Services
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Norwood, S.A, 5047
Talephone 42 5459

Mr. G. Broadbent
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BURNIE / TAS, 7320 Sth July, 1982
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REPORT CMS 82/6/10

Arthur Lineament Rock Samples

Six rock samples were received for petrological examination; thin-sections
were prepared and offcuts were subjected to carbonate stain tests, where

necessary. The rocks are briefly described in the accompanying table.

Summarz

Five of the six rocks can be categorised as '"black shale'" facies sediments,
typically comprising mixed chemical and fine clastic types, all with
carbonaceous matter. Metamorphic effects are minimal, eépecially in the
dolostones, and are restricted to recrystallization and the development of
schistosity in the micaceous (i.e. incompetent) portions of 973680 and 973658;

in fact, the metamorphic grade hardly extends beyond "load'" metamorphism.

However, sample 973702 is compietely out of context with the other rocks;

it is @ high-grade gneiss, assigned to the upper amphibolite facies, and is

of ignebus origin; prior to metamorphism, the rock was a3 coarsely crystalline
mafic type with abundant ferrcomagnesian minerals, i.e. verging on ultramafic
composition, in the nature of a picrite or melagabbro, and in its present form
it is certainly incohpatible with the others. |t could represent a locally
dynamically metamorphosed intrusive rather than being aproduct of regional

metamorphism.

H.W. Fander, M. Sc.
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Rock Type - Composition

Fabric

Minor Minerals

0
s

gentral Mineralogical Services
omments

973
680
(7.s.
42450}

Dolomitic Micaceous Metachert. Clear, micro-

crystalliine quartz, numerous delomite rhombs,
parallel parting planes of muscovite=chlorite.

Micaceous laminae are
schistose; other parts
relatively unaffected.

Scattered sand-size

clastic quartz grains.

Carbonaceous matter

(trace).

Rock was a dolomitic chert with
argillaceous partings or laminae;
mild metamorphism virtually
restricted to these.

973
698

Metachert/Schist. Interbedded bands/lenses of

dolomitic chert and fine carbonaceous,
sericitic, quartzose schist, finely
crenulated and broadly folded.

Chert unmetamorphosed;
shale bands all
schistose, parallel

to original bedding.

Traces. of fine
pyrite,

Secondary clieavage, due to
crenulations, makes angle of

60 -70" with first cleavage and
bedding.

973
700

Dolostone. Largely composed of finely

crystalline cloudy dolomite, lightly pigmented
with carbon films; numerous authigenic
quartz veins/patches,

Uniformly micro-
¢rystalline; some
intraformational
brecciation.

Quartz veins contain
clear dolomite
younger than host
rock.

Probably a dolomitised 1imestone,
in which volume reduction/
brecciation followed by quartz-
dolomite veining.

973
701

Dolustone. Massive, finely-crystalline

dolomite grains with interlocking textures,
and thin subparallel carbonaceous streaks.

Weak bedding indicated
by carbon streaks.
Fine-grained.

Veins of coarse
stressed duartz with
clear dolomite and
albite laths.

Very similar to 973700, with less
quartz veining. Essentially
unmetamorphosed.

973
702

Augite-Actinolite Gneiss. Very jarge crystals

of augite (relict phenocrysts) in lineated
matrix of actinoiite needles, chlorite flakes,
andesine, quartz.

Pronounced coarse
gneissic fabric;
relict porphyritic
textures,

Streaks of dense
white leucoxene

(ex oxide opagues).
Granular epidote.

Appears to be a meta-igneous rock,

{ possibly a picrite or melagabbro,

partly altered, then metamecrphosed
(amphibolite facies).

973
703
(T.s.
42455)

Quartzose Dolostone, About 70 % micro-

crystalline dolomite, intergrown with 30 %
fine clear quartz and authngenlc euhedral
feldspar.

Weak compositional
banding, accentuated
by pigmentation.
Fine-grained.

Ultrafine carbon
associated with
dolomite, Authigenic

pyrite, chalcopyrite.

Very similar to the other dolostone
and all part of the chert=black
shale dolostone facies. Not
metamorphosed. "
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P.C. BOX 1338
BELLERIVE 7318
CRA EXPLORATION PTY. LIMITED TELEGRAMS: CRAEX
(INC, IN N.3W.) . TELEX: AAS57144
TELEPHONE: 44 3333
LEVEL 4, BELLERIVE QUAY, -AREA CODE: (002)

CAMBRIDGE ROAD, BELLERIVE, 7018, TASMANIA, AUSTRALIA ‘IN REPLY PLEASE QUOTE

25th November, 1982.

Memorandum To: G.BROADBENT

Copy: ~ T.W.DICKSON

From: M.F.FLIS

Subject: ATLAS SIROTEM SURVEY
INTRODUCTION

Attached is the contractors report on the Sirotem transient
electromagnetic survey carried out on the Atlas grid.

DISCUSSION

Anomalous responses, for the configuration used here, should
consist of a cross-over in the vertical component (Hz)
coincident with a peak in the horizontal (E-W) component (Hx).
As can be seen from the data profiles there certainly are'nt
any obvious anomalies on any of the lines. Even so, the
following comments are pertinent.

Line 3900mN (fig 2,3)

An apparent base level change occurs in the Hx data at around
4825mE. This corresponds with a basalt occurrence.

Line 4000mN (fig 4,5)

A small, short lived, anomaly occurs at 4725mE in both components
of the data. There is no obvious cause for the response, however,

it is of no interest.

Line 4200mN (fig 6,7)

Data on this line is relatively noisy. A very minor response
occurs at 4775mk in the Hz data but is not reflected in the Hx
data. It is probably due to overburden.
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The anomaly seen at 4925mE on the Hx data is due to the proximity
of the transmission loop (at 4950mE) although this effect is not
seen on other 17ines.

Line 4300mN (fig 8,9}

A broad, low amplitude, ambiguous response is seen on this line.
The cross-over occurs at around 4750mE, yet the peak in the Hx
data may be taken as 4825mE with a major contact (?) at 4750mE.
Rapid decay of this anomaly indicates a poor quality shallow
conductor. The significance of this anomaly is enhanced by the
presence of the 'Atlas Gossan' at around 4820mE.

Line 4400mN (fig 10,11)

A very minute response in the Hz data at 4700mE may be due to
a creek situated at 4675mE. No coherent response occurs any-
where else on the Tine. ‘

GENERAL

The survey failed to detect the presence of any conductor which
could be attributed to the 'Atlas Gossan'. A small response was
detected over thisgossan although it was extremely weak.

Doubt must be expressed about the competence of the equipment to
be used in the "Turam" mode as was done here. This was the
first time Sirotem had been used in a Targe - loop/roving
receiver configuration apart from test surveys at Mt.Lyell for
E.Z. It is noted that in those tests the survey failed to detect
known mineralisation previously mapped by grounded-wire Turam.
{J.Bishop, pers.comm.}

RECOMMENDATIONS

The low amplitude response associated with the gossan should be
verified by a check E.M. survey - possibly a frequency domain
system.

M.F.FLIS
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1, INTRODUCTION

Between 12th and 15th April, 1582, a SIROTEM Transient
EM survey was carried out near Somerset, Tasmania for C.R.A.
Exploration Limited. The Party Chief was David Pickering.

2. SURVEY EQUIPMENT

One MKII SIROTEM unit completé with accessory cables.
One RVR-1 Roving Receiver coil with 500 metres of

connecting cable.-

3. SURVEY DETAILS

The survey was run over 5 lines on the Atlas Grid;
located near Somerset, Tasmania. A summary of the lines
surveyed is given in Table 1.

This area was surveyed using a fixed transmitter
roving receiver loop configuration. For this configuration
a large transmitter loop, in this case, 400 metres by 200
metres, is laid out,usually to one side of the area of
interest., The receiver coil is then moved along each survey
line in turn, with measurements being taken at set intervals,
in this case 50 metres. At each station a reading of the
vertical component and the horizontal component parallel to the

~survey line was taken. Prime advantages of this technique as

opposed to say, coincident loops,are that the wires do not
have to be moved through the bush, This is particularly an
advantage in areas of rough terrain or, as was the case here,
where the bush is very thick. Two transmitter loops were used
as shown in figure 1.
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Line

3900N

4000N

4200N
4300N
4400N

4675E
4650E
4650E
4675E
4650E

TABLE 1

TRAVERSE DETAILS

Range

- 4925E
4925E
- 4900E
4925E
4925E

Station
Interval
Metres

50
50
25
50
25

596082

Stations

11

12
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All readings resulted from the stacking and averaging
of 512 double pulses, that is effectively 1024 decay curves.
Additionally, two readings were taken at each station as a
further check on survey accuracy. It is evident from the
guality of these repeats that the data are accurate down to a
level of approximately 1 microvolt per amp, and reasonable

even below this level.

4, PRESENTATION OF DATA

. .. The data are presented as voltage profiles of the
. response for each component at a scale of 1:2,500.

Respectfully submitted,
GEOCEX PTY., LTD,

A.R. DODDS
Senior Geophysicist

No: 82759
5th May, 1982
ARD/pcl
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A, SURVEY EQUIPMENT

The SIROTEM equipment consists of a console,
power pack, loop cable and connecting leads. SIROTEM has
been designed to measure the transient decay over a larger
number of channels than cother instruments of this type, and
to later time delays than ever previously possible. The
particular advantage of later times is the ability to record
conductors underlying highly cdnductive overburden and/or
highly conductive surrounding hosts. SIROTEM records the
transient oﬁer 32 contiguous channels out to a maximum time
delay of 165 milliseconds. Table 1 gives the specific
delay times for each channel. The instrument is very
sensitive and has a low inherent noise. It has a degree
of ambient noise rejection capability due to its ability
to stack up to 4096 (212) separate readings to obtain the
output average. This is performed simultaneously over
all channels so that the background noise is common to all
channelg at the time of measurement. The readings corrected
for output current variation are produced automatically on a
printer. As opposed to dial readings, they are thereby
objective, operator independent and in ready hard-copy form.

The instrument also has a significant amount of in-
built data processing capability due to the incorporation
of a microprocessor. Thus apparent resistivities - the
resistivity the ground would have, were it homogeneous, to
yield the response measured - can optionally be printed out
for each channel in addition to the voltages.

B. LOOP CONFIGURATIONS

The standard loop configurations used for SIROTEM

surveys are diagrammed in Figure Al.
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CHANNEL DELAY TIMES AND INTEGRATION WIDTHS

Actval Infegration

. " I T R N A T T [ R O S N R R B R R
AEEBEERE. ... e

Channel No. Nominal Nominal
Mean Delay \Width Window (msecs)
{msecs) {msecs)
1 0.4 0.4 0.25 - 0.8
2 0.8 0.4 0.65 - 1.0
3 1.2 0.4 1.05 - 1.4
4 1.6 0.4 .1.45 - 1.8
5 2.0 0.4 1.85 - 2.2
6 2.6 0.8 '2.25 - 3.0
7 3.4 0.8 3.05 - 3.8
8 4.2 0.8 3.85 - 4.6
9 5.0 0.8 4,65 - 5.4
10 5.8 0.8 5.45 - 6.2 .
11 7.0 1.6 6.25 - 7.8
12 8.6 1.6 7.85 - 9.4
13 10.2 1.6 9.45 - 11.0
14 11.8 1.6 11.05 - 12.6
15 13.4 1.6 12.65 -~ 14.2
16 15.8 3.2 14.25 - 17.4
17 19.0 3.2 17.45 - 20.6 .
18 22.2 3.2 20.65 - 23.8 .
19 25.4 3.2 23.85 -~ 217.0
20 28.6 3.2 . 27.05 - 30.2
21 33.4 6.4 30.25 - 36.6
22 39.8 6.4 36.65 - 43.0
23 46.2° 6.4 43,05 - 49.4
24 52.6 6.4 49.45 - 55.8
25 59.0 6.4 - 55.85 - 62.2
26 68.6 12.8 62.25 - 5.0
" 27 81.4 12.8 75.05 -~ 87.8
28 94.2 12.8 -~ 87.85 - 100.6
29 107.0 12.8 100.65 - 113.4
30 119.8 12.8 113.45 - 126.2
31 139.0 256 126.25 - 151.8
32 164.6 25.6 0151.85 - 177.4
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The most commonly used configuration for reconnaissance
work is the coincident transmitter-receiver loop configuration.
For this configuration, the transmitter and receiver loops are
separated by a negligible distance or may even use the same
wire, The loops are normally square with side length
ranging from 25 - 200 metres, 100 metres being the most
commonly used size. Adequate coverage is normally given by
a station spacing of half the loop dimension, that is with a
50% overlap. Results of modelling studies, and experience,
indicate that the depth penetration varies with the loop size
and is, to an order of magnitude, equal to it. Thus with
100 metre square loops a depth penetration of the order of
100 metres can be expected. o R

The main advantages of the coincident loop con-
figuration are that the wires are simple to move and thus
a satisfactory data production rate can be achieved. Also
the resulting data is relatively easy to interpret. The
major disadvantage is that the configuration couples well
with horizontal conductors, such as conductive overburden,
so that the response from steeply dipping bedrock conductors
can be swamped in the early channels. However. experience

has shown that bedrock conductors usually result in satisfactory

anomalies in the later channels, when the response from the
overburden has died away. It might also be regarded as a
disadvantage that the response for a narrow, steeply dipping
conductor can be double-peaked, with a low response when the
loops are directly over the conductor and high responses half
a loop dimension to either side of the conductor itself.

This can make the interpretation less obvious.

A variation of the coincident loop configuration has
been devised for situations where the surface resistivities
are very high or, more importantly, where strongly magnetic
material is present in the immediate vicinity of the surgac;__—
and close to the wires. This configuration is called the
displaced loop configuration and is the same as coincident

loops except that the transmitter and receiver loops are
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off-set from each other by a distance of approximately 2
metres. Although more cumbersome to use than the coincident
loop configuration, this method has the advantage that the
results are guarantéed free from the contaminating effects of
near-wire materials, and thus encourage more confident and

more detailed interpretation.

Another frequently used layout is the separated loop
configuration, also shown in Figure Al. For this configuration
the transmitter and receiver loops are separated by distance,
ranging from 1-3 loop dimensions, the loops themselves being
usually 50 or 100 metres square. The station interval

varies from a half to one loop dimensioen.

The separated loop configuration is rather more
cumbersome in field use than coincideht loops and requires
more wire laid ocut on the ground. However, it Las the
advantages that it couples less well with conductive over-
burden, at least in the early channels, and also produces an
anomaly directly over the conductor, which can simplify
interpretation considerably. ‘It might be regarded as an
advantage also that anomalies with this configuration have
a negative polarity and frequently stand out more clearly
with standard plotting techniques. A disadvantage of the
configuration is that the response from a homogeneous or
two-layer half space is more complex, with a change in polarity
frequently occurring between early and late channels.
Additionally the effect of a vertical or steeply dipping
change in sub-surface resistivity can cause a response
which locks like the anomaly from a discrete conductor.

The third basic loop configuration, which is less
commonly used, is the figure eight configuratiom, as shown
in Figure A1-C.  This configuration was designed specifically
to maintain the advantages of coincident loops, but also

increase the coupling to vertical conductors. The wires are
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coincident but have a more complex figure eight pattern.
The configuration is, therefore quite cumbersome to use
in the field, but has the advantages that vertical con-
ductors couple rather better than with coincident loops
and, most significantly, an anomaly is produced directly
over the conductor, as well as minor anomalies on either
side. This configuration is normally only used in

detailing or specific interest situations.

C. DATA PRESENTATION FORMATS | ) .

"The standard data presentation is of the instrument

output of normalised transient voltages, in units of microvolt/

amp, plotted as profiles for each line, with a linear
horizontal distance scale and a logarithmic vertical voltage
scale, This convention aillows the full range of voltages
to be plotted on a reasonable sized graph and still allows
the major features on each decay profile to be easily seen.
Error bars are plotted to show the range of recorded values
for each station and each delay time and provide an estimate
of the accuracy of the reading. -

One disadvantage of the above plotting techniqué is
that variations in the voltage level from channel to channel
are not evident. This can be overcome by calculating the
apparent resistivities and plotting these on a resistivity
time-distance plot. The horizontal scale is again a linear
distance scale. The vertical scale in this case plots the
channel delay times on a logarithmic scale. The value of
the apparent resistivity is plotted at the intersection of
thelstation location and the relevant channel number, and
the results then contoured. Since there is a relationship
between the delay time and the depth penetration for a
given reading, the resistivity time-distance plots provide
the diagramatic representation of the resistivity layering

3 TR YL DTS YT SN e lnbratuli. e bt £ b g
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in the ground in the absence of finite conductors.

It is also possible to plot the apparent resistivities
for a given channel on a plan map, thereby showing the lateral
variations over the whole grid of the response at a given time
delay. On such plan contours the early channels tend to
represent the near-surface or overburden resistivity variations
while the later channels show more of the bedrock response and

less response from the overburden.
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