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1. SUMMARY

CRA Exploration has completed a total of 5051 metres of open hole
and diamond drilling to assess the Tasmanite oil shale resources of
EL 4/74. This programme has fulfilled the exploration commitment
in the joint venture agreement between CRA Exploration and Endeavour
Resources, holders of EL 4/74.

The results have indicated a total of 42 million tonnes of Tasmanite
oil shale, in several seperate occurrences in the Railton-Latrobe area
within EL 4/74. Approximately 6 million tonnes of this total indicated
resource occurs at depths of less than 20 metres .

There exists abundant potential to increase the total Tasmanite resource,
possibly by a further 20 million tonnes, however, the potential to
increase the shallow Tasmanite resource is much more restricted.

Before expendature on further exploration is warranted, it is recommended
that the economic viability of bitumen production from Tasmanite be

carefully examined.

2. INTRODUCTION

EL 4/74 (Rail ton), for coal and oil shale, has been held by Endeavour
Resources since 1974. In September 1981 CRA Exploration entered into
an agreement with Endeavour whereby CRA Exploration could earn a
majority interest in the Tasmanite oil shale prospects by conducting
5000 metres of exploration drilling within EL 4/74 plus technical
investigations into bitumen production from Tasmanite.

During 1981 CRA Exploration completed 2345 metres of drilling and
followed this in 1982 with 2706 metres of drilling to evaluate the

Tasmanite potential of EL 4/74.
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This report details the results of the 1982 drill' g programme and
summarises the findings of the total programm. It should be
studied in conjunction with CRAE Report 11047 which covers the back­
ground to the investigation and the results of the 1981 drilling
programme.

3. CONCLUSIONS

1. Recent drilling by CRAE and previous investigations have indicated
a Tasmanite resource of approximately 42 million tonnes. This is
located in some seperate blocks, several of which have not been
fully delineated .

2. The potential open-cut resource (to depths of 20 metres) is
approximately 6 million tonnes of Tasmanite. This occurs in a
number of seperate areas, the largest of which is North China Flat
(Area V) which hosts about 2 million tonnes of Tasmanite.

3. Extensive potenti~l exists to increase the Tasmanite resource,
primarily at depths in excess of 100 metres. This potential
exists adjacent to several areas recently drilled and elsewhere
within the EL.

4. The potential to increase the shallow (less than 20 metres) Tasmanite
resource appears to be 1imited. Further drill ing in prospective
areas could only hope to locate a further 3 million tonnes or so
of shallow Tasmanite.

5. The limited open-cut potential will require that future development
of the Tasmanite oil shale will be by underground mining. Because
of the relatively high cost factors involved, it is essential that
the economics of the benification of bitumen production from Tasmanite
be established to determine if further investigations are warranted.
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4. RECOMMENDATIONS

1. Prior to any further exploration, the economics of bitumen production
from Tasmanite have to be evaluated and a conclusion reached as to
the desireability of continuing investigations.

2. Potential shallow Tasmanite occurrences to the south of Area V,
to the east of Area VI, to the north west of Railton and Area X are
the only areas worthy of further exploration drilling.

• Refer to CRAE
Drill ing.

6.1 General

5. GEOLOGY AND PREVIOUS WORK

Report~ Ra il ton EL 4/74 Interim Report

.]>.0. M. g ... -/70"7.

6. CRAE DRILLING - 1982

on 1981

•
A total of 2681 metres of open hole drilling and 25.2 metres of
diamond drilling was completed in 70 drill holes at 60 sites within
EL 4/74. Tasmanite was intersected at 30 of the sites drilled.

The drilling broadly followed recommendations based on the results
of the 1981 drilling programme. Emphasis was placed on attempting
to locate and delineate areas of Tasmanite at shallow depth although
several deeper holes, both exploratory and proving, were drilled.
Plan TASh 678 shows the location of all the CRAE holes drilled
(1981 - 1982); a summary of the 1982 drilling and the drill logs
are given in Appendices 1 and 2 respectively.

Drilling was carried out by Exploration Drilling using an Ingersol
Rand Cyclone TH60 Rig. Geophysical logging of open holes was
conducted by Murdoch Geophysics using an SIE system.
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6.2 Results

6. 2. 1. Area I

Endeavour Resources located shallow Tasmanite in a line of holes

drilled to the west of Saggers Hill. To further evaluate the open­

cut potential CRAE drilled 19 holes (RD82 MR67 - RD82 MR86) at
14 sites in this area. The resulting grid of holes indicates that
whilst the strike length of shallow Tasmanite is quite extensive
(approximately 1.8 kilometres), the topography and the dip of the

seam restrict the area of shallow «20 metres) Tasmanite to a
narrow belt parallel to strike. The dip appears to be fairly

uniform at 5° - 8° towards 065° True, although minor local variations

are indicated by structural contouring. Minor faulting probably
explains the slight structural complication in the north of the grid

around hole 30 of Endeavours 1975 drilling programme. Average seam

thickness is 1.43 metres and one or two thin, low·spore content

partings are generally present.

To the east of Sa9gers Hill two hole~ RD82 MR101 and RD82 MR105,
were drilled to test if the Tasmanite persisted down dip from

the outcrop area west of Saggers Hill. RD82 MR101 intersected
the Tasmanite at 160.5 metres whilst RD82 MR105 had to be abandoned

at 161 metres but was believed to be within 20 metres of the
Tasmanite seam. This indicates that the Tasmanite seam probably

dips quite uniformly from the outcrop to ~he west, beneath the
basalts capping Saggers Hill, and that it may extend still further '.'
east and north-east of these drill holes. There is therefore quite

a large area of Tasmanite at depth, in this central eastern portion ...~
of Area I, with potential to expand the resource, albeit at
significant depths. The southern extent of this occurrence is
delineated by Endeavours 1975 drilling (holes 21-25) and RD82 MR104

all of which were collared strati9raphically below the Tasmanite

horizon. The proximity of these holes to an indicated Tasmanite

occurrence in RD82 MR105 at great depth suggests that the southerly

extent of Area I is, in part, fault controlled.
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In the north of Area I. three holes were drilled to confirm
the presence of the Tasmanite seam at depth. RD82 MR 87,
RD82 MR89 and RD82 MR103 intersected the seam at 57.3, 145.3

,
and 80.7 metres respectively. RD82 MR102 had to be abandoned
above the Tasmanite horizon.

The northerly extent of the seam in this area is not known.
RD82 MR88 was stopped in basalts due to the difficult drilling.
so the continuity between the intersections in the north of Area I
and those in Cherry Hill area(RD82 MR134 and RD82 MR135) has not
been tested.

The Cherry Hill area was drilled in anticipation of locating shallow
Tasmanite close to the unconformity mapped between the Pre Cambrian
and the basal Permian in that locality. The Tasmanite intersections
in RD82 MR134 and RD82 MR135 were at 83.0 and 93.5 metres respectively,
indicating that the area east of the unconformity is prospective
for Tasmanite at depth but that the potential for shallow Tasmanite
is minimal.

6.2.2. Area II

Because of the lack of open-cut Tasmanite potential. only one hole
was drilled in this area. RD82 MRl16 was sited north east of holes
drilled by CRAE in 1981 (RD81 MR30j60, RD81 MR29j61) to test the
persistence, at greater depth.of the seam down dip from the previous
intersections. Due to drilling problems the hole had to be abandoned
at 124 metres whilst still above the Tasmanite horizon.

6.2.3. Area III

The limited open cut potential in the south-east of Area III
indicated by drilling carried out in the 1920's was followed up
by 7 drill holes. The results generally confirmed the accuracy
of the previous work and proved that the shallow Tasmanite occurrence
is very restricted.
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The failure of RD82 MR120 to intersect the seam, whilst apparently
collared above it, suggests some faulting within the area.

In the south of Area III,RD82 MR123 was collared in basalt whilst
RD82 MR124 and RD82 MR125 were both collared stratigraphically
below the Tasmanite horizon. The southern extent of the Area III
Tasmanite occurrence therefore lies north of these holes and is
probably fault-bounded.

The south west portion of Area III was tested by 5 drill holes.
The most western holes,RD82 MR130 and RD82 MR131, were collared
too high in the Permian succession to have reached the Tasmanite
with the drill rods available (180 metres) and were therefore
abandoned. RD82 MR129 successfully intersected the seam at
39.6 metres, whilst RD82 MR 126 and RD82 MR132 both had to be
abandoned due to drilling difficulties before intersecting the
seam. Although the Tasmanite potential in this area has not been
satisfactorily tested, the indications are that the only potential
is for Tasmanite at depth and that the area is not structurally
simple.

Area III, although not exhaustively tested, appears to have a
fairly large Tasmanite resource, the vast majority of which is
below 20 metres depth. Whilst the drilling has not fully
delimited or described the resource (it is still open to the
north and west), the information available does indicate that
the area is relatively complex structurally. At best (from a
mining viewpoint) there is broad, low amplitude folding with
some faulting, at worst there is extensive faulting.

6.2.4. Area IV

RD82 MR122 proved to be collared stratigraphically below the
Tasmanite horizon. Because of the lack of potential in this area,
no further exploration was attempted.



6.2.5. Area V

- 7 - 750009

•

•

The 1981 CRAE and 1975 Endeavour drilling having satisfactorily
described the potential of the North and South China Flat areas,

no further drilling was conducted in the 1982 pr09ramme.

South-east of South China Flat 8 holes (RD82 MR106 - RD82 MRl14)
were drilled to test the extent of Tasmanite in this area. The
northern outline of the Tasmanite was adequately tested but access
problems prevented drilling to the south, therefore this remains
open. Whilst most of the drill holes in the south extension of
Area V intersected Tasmanite in excess of 20 metres depth, there is
indication of a limited open-cut potential along the west flank of
this area. This has not been adequately tested and so any resource
estimate can only be tentative.

One hole, RD82 MRl15 was drilled well to the south of Area V, distal
to any known Tasmanite occurrences. Unfortunately this hole had to
be abandoned before a distinctive Permian lithology could be
recognised. The Tasmanite potential of the mapped basal Permian in
this southern area is therefore totally untested.

6.2.6 Area VI

The Tasmanite intersection in RD81 MR22 suggested that Area V has
a resource potential and possibly, some open-cut potential. To
investigate this potential, 11 holes (RD82 MR90 - RD82 MR100) were
drilled during the 1982 programme.

The results confirm that there is a small Tasmanite occurrence,
and that a small proportion may be at shallow depth. However,
the results also indicate that there is some structural complication
in the area. This may be as simple as a local reversal of the
regional dip by folding, or there may be several faults within the
area.

The Tasmanite averages 1.25 metres in thickness and has at least
one central, low spore content parting. The open-cut potential
is a small area in the north-west of the Tasmanite occurrence.
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Although drilling to date is sufficient to fully evaluate the
potential of the area, the indicated resource, especially for
shallow Tasmanite is insufficient to warrant further investigation.
The only area which may have some potential worthy of testing lies
east of RD82 MR99.

7. ANALYSES

After geological logging, Tasmanite core intersections were sawn into
equal halves, one half being sent for analysis, the remaining half

being stored at CRAE Burnie offices .

The Australian Mineral Development Laboratories (AMDEL) conducted
proximate analyses on an "as received" and a moisture - free basis,
plus Fischer estimates to determine oil yield. The results of the
analyses are given in Appendix 3.

8. RESOURCES

Using the average Tasmanite thickness intersected in each area, and
taking the average density as 2.0 gm/cc for the overall Tasmanite
horizon the geologically indicated resource potential for the areas
investigated are shown in Table 1. Tasmanite at depths of less than
20 metres is assumed to be open-cuttable. Plan TASh 719 shows the
areas of indicated Tasmanite within that part of EL 4/74 studied.
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TABLE 1

"

Loca 1ity

Area I
W. of Sa9gers H.
Beneath "
E. of Saggers H.
Cherry Hi 11

Area I I

South
North

Area III

Av.Thickness
(metres)

1.43
?1. 20
1.00
1.30

2.05
1. 70

1.82

Indicated Open-cut Resource
(million tonnes)

0.57
Nil
Nil

Not tested

?0.25
?0.45

0.73

Indicated Deep Resource
(million tonnes)

4.96
Nil
1.00
0.78

3.69
7.90

13.80

Possible Deep Resource
(million tonnes)

Nil
?1.25
?4.00
?4.00+

Nil
?7.00

?IO.OO+

Area IV

Area V

Not adequately tested: resource believed to be minimal.

These figures are only "order of magnitude", geologically indicated estimates.

N.China Flat
S.China Flat
S.Extension

Area VI

N.B.

1.30
1.30
1.13

1. 25

2.20
0.70

?0.56

0.55

Nil
Nil
1.96

1.85

Nil
Nil

?

?0.9
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The total indicated Tasmanite resource of approximately 42 million
tonnes includes only some 6 million tonnes of Tasmanite at less than
20 metres depth. The potential for increasing the total resource within
EL 4/74 is great, however the vast majority of any increase would be
of Tasmanite at depths in excess of 100 metres. Localities which offer
such potential are to the north and east of Area I, to the north and
west of Areas II and III respectively and to the south of Area V. In
addition to these areas, which are prospective by virtue of their
contiguity with known Tasmanite occurrences, there are several, often
large, areas within EL 4/74 which have been mapped as Upper Permian.

These areas are potentially Tasmanite bearing, although any Tasmanite
present would be at great depth.

For shallow Tasmanite the only prospective areas untested are Area X

to the north of Nook, to the south of Area V, to the east of Area VI
and a small area north west of Rai1ton. The total potential within
these, and possibly a few other very small areas, is not great,
probably less than 3 million tonnes of Tasmanite in total.

Some features of the Tasmanite occurrences which may affect exploitation
of the resource should be mentioned.
Firstly there is a possibility that faulting which would pose problems
for any underground mining operation, may be widespread. Small scale
faulting was reported as a major difficulty in the early mining
operations in the Latrobe area. In most areas, the drilling to date
has been too widely spread to allow estimates of the frequency ,preferred
orientation or average displacement of such small scale faulting to be
made. Major faulting does not present as many problems as it is more
easily recognised from wide spaced drilling.

The clast content of the Tasmanite seam may present a problem to
continuous mining machinery in an underground operation. However, average
clast size is small (approx. Icm) and the frequency of clasts rarely
exceeds 5%, and then only at the margins of the seam. Those clasts
within the body of the seam are not very tightly held by the fabric
of the oil shale and may be "plucked out" with little damage or increase
in wear to mining equipment.
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During the 1982 drilling programme, conducted during summer when the
regional water table was at a minimum, it was noticed that the siltstones
immediately above the Tasmanite act as an aquifer. It appears that the

Tasmanite being relatively impermeable, is acting as the base for a
perched water table. This may cause problems in an underground mining

operation .
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1982 CRAE DRILLING SUMMARY

TASMANITE INTERSECT! ON

Hole No. From (m) To (m) Thickness (m) Tota1 Depth (m)

RD82 MR67 approx. 21 approx. 22 approx. 1 22.0
68 20.80 22.16 1.36 23.5
69 approx. 4 approx. 6 approx. 2 6.0
70 3.50 4.52 1.02 6.5
71 approx. 14 approx. 15 approx. 1 15.0
72 14.10 15.53 1.43 16.5
73 approx. 3 approx. 4 approx. 1 4.0
74 2.46 3.66 1.20 4.0
75 Collared strati9raphically below Tasmanite horizon 15.0
76 Abandoned above Tasmanite because of drilling problems 8.0
77 Collared stratigraphically below Tasr.llinite horizon 21.0
78 Collared stratigraphically below Tasmanite horizon 21.0
79 approx. 23 approx. 24 approx. 1 26.0
80 23.32 24.88 1. 56 25.0
81* 43.05 44.60 1. 55 50.0
82 approx. 10 approx. 12 approx. 2 12.0
83 approx. 9.5 approx. 11.0 approx. 1.5 12.0
84 40.40 41.23 0.83 43.0 ",,1
85 Collared stratigraphically below Tasmanite horizon 12.0 Qt

86* 11.40 12.80 1.40 16.0 <:::>
0

fo"
•. J



• •
Hole No. From (m) To ~l Thickness i!!1 Total Depth (m)

RD82 MR87* 57.30 58.50 1.20 65.0

88 Hole abandoned in basalt 23.0
89* 145.3 7147 ? 156.0

90* 17.66 18.96 1.30 24.0

91 approx. 7 approx. 8 approx.1 12.0
92 Hole collared in Pre Cambrian basement 4.0

93 Ho1e co11 ared stratigraphically below Tasmanite horizon 95.0

94* 69.60 70.50 0.90 77.0
95* 28.80 30.70 1. 90 36.0

96 Coll ared stratigraphically below Tasmanite horizon 32.0

97 16.00 16.90 0.90 19.0
98 Collared stratigraphically below Tasmanite hori zon 6.0

99 Collared stratigraphically below Tasmanite horizon 14.0

100 Collared in Pre-Cambrian basement 9.0

101* 160.50 161.45 0.95 165.0
102 Abandoned above Tasmanite because of drilling problems 76.0
103* 81.00 82.15 1.15 89.0
104 Collared stratigraphically below Tasmanite horizon 11.0
105 Abandoned above Tasmanite because of drilling problems 161.0

106 24.70 25.56 0.86 31.0
107* approx. 12.3 approx. 13 approx.0.7 16.0 ....]

108 Collared stratigraphically below Tasmanite horizon 15.0 ~'1

<0
0
f-"
00
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Hole No. From (m) Thickness J!!!l Total "Depth (m)

15.0
27.0
64.0
27.0

15.0
26.7
15.0

126.0
64.0

30.0
28.0

26.0
40.0

6.0

6.0
57.0

24.0
46.0

66.0
30.0

77.0

47.0
28.0

2.10

drilling problems
1.81
1. 90
0.80

59.61
22.9
18.50

No oil shale intersected
32.40 34.50

57.80
21.00
17.70

Collared stratigraphically below Tasmanite horizon
Abandoned in basalt
Collared stratigraphically below Tasmanite horizon
Collared stratigraphically below Tasmanite horizon
Abandoned above Tasmanite because of drilling problems
56.53 58.66 2.13

Abandoned above Tasmanite because of drilling problems
68.20 70.10 1.90

39.50 41. 40 1. 90
No Tasmanite intersected

Collared stratigraphically below Tasmanite horizon

Tasmanite horizon probably faulted out
57.00 58.46 1.46

Abandoned above Tasmanite because of drilling problems
Collared stratigraphically below Tasmanite horizon
25.47 26.28 0.81
Abandoned due to drilling problems
Abandoned above Tasmanite because of

RD82 MR109

110
111*
112

113

114
115
116

117*
118*

119*
120
121*

122

123
124

125

126
127*

128
128A*

129*

130
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Hole No. From (m) To (m) Thickness (m) Tota1 Depth (m)

12.0

94.0

22.0

90.00

103.00

1. 25

0.90

No Tasmanite intersected
Abandoned above Tasmanite because of drillin9 problems
Stopped above Tasmanite horizon
83.20 84.45

98.55 99.45

RD82 MR131

132

133

134*

135*

* Determined from geophysical logs.
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'"50 4\" !~I v':"" "i

SH£ET .... :~••.... Of ..~.....
TENEMENT NAME......•. _'!!!:~.!J..!!\'!!'f..,J,~: No. JJ.·..~l

PLAN - MAP REfERENCE .•..h!:~·~!(',9.~j\ 1..'.•U .•U,

DEPTH 2..-;;. t?:';;l"" HOLE No.~2:jt~f::\~·

CASING LEFT OPO Nob)'3Q~

• C.R.A. EXPLORATION PTV. LIMITED.

DRILL CORE LOG

CO.QR0 INATEs... ~.:P..':t.<;/2.~ '~f" ~.':t.:?!..':t.:::il !!.. DRILLE RS.J.>!I'!p.u!"n..l!r.iIliI!i..... COt,1MENCEO ..\.f.,.: \:?":.~~ .
Rl COLLAR 2,0 " ~§~ INCLINATION - 9.- DRilL TYPE .l It I"'I COMPLETED \'1r. - 'l - ~'b.~...................... ............................. ... ...... .......... .............................. ".
DEPTH Co,.

Cor. ~'ophic SAmpl, from'" To Roc
ASSAY VALUES CAnol.1ed b......................

Roc,
From

TotMI IMI Sil. LOG CORf OESOllPTIOII No. lMI 1M) IMI
IMI
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SHEET \ Of •... \ .
TENEMENT NAME ........ .!!!:.9..~~)::L No. .u:..~l.1
PLAN - MAP REFERENCE kf.';~.~.~~ L:..l~ ..QP.,.

DEPTH (c." : HOLE No~1??!~~~.

CASING LEFT DPO No(.}

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•750025
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O£PTH Cor. Cot. pr.,..' Sempl. From
,

To Roc
ASSAV VALUES IAnol.MeI b........................

Roc.
From

TolMI IMI 5i,. Log COIl£ OESOlPTION No. IMl IMI IMI
1M)
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\ ISHEET ...•.•.••.... OF .
TENEMENT NAME .!!!:·.~..~!'r..,L'!: No. U V.1

PLAN - MAP REFERENCE..h.~:::.9:.'?~~ 1.:..~~ ..QP.,.

OEPTH C;?,.~.9.:::' : HOLE NoRi1.~.~n'!'l,'3.~

CASING LEFT OPO Nol» ~:~::,.~

•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•j'5002G
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DEPTH Co,.
Cor. G,ephi< Sample From • To Roc

ASSAY VALUES IAnalyoed by.Ah'i:l~.1.-
Roc.
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SHEET .••• .' Of ···\...·· ...• 1

TENEMENT NAME _~~~..~!'r..:l:~: No. JJ ~'O~

PLAN - MAP REFERENCEb..~::r$.Q.~l' 1..'..l~ ..m..
DEPTH \.~ Q HOLE No.'3~.m.!!:'!l-..:!.'..

CASING LEFT DPO Nots)

C.R.A. EXPLORATION PTV. LIMITED •

DRILL CORE LOG750027

CO.()R0 INATES..~';?'"'~'~''''''' ..~ ..~~~!.£~ !t DR ILLE RS.. ~.'!f.l!!u!l9n.J!f.iIli\>I..... COt,1MENCE0 .!.ll.:..k .'i.'!<.•..•.....

RL COLLAR ..." • ASL INCLINATION - 9DO DRILL TYPE t R ltt.. COMPLETED '~'. 2.: ~'2................................... ............................. ... . ..... ........... ............................. .............................. ......-..............
DEPTH Co,. Co,. f'rephi $ample from • To Re<:

ASSAY VALUES (AnolyHd by ....................... .1
Roc.

<om To(MI IMI Size LCD (ORE DESCRlPTIOII No. IMI (MI IMI
IMI
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CO.QRDINATES ~.1?.~.9.Q..~ ~ 'i'?~..??\.~~.\'! ~ DRILLERS.J'!f.I!!f~!"!! ..Qr.~!iva COMMENCED.l.~.:.::l.; ..~.~ .

RL CDLLAR :::t.l. ! f!~t lr.ttLiNATlDN : ..!~~ DRILL TYPE...l.IL.lll6R COMPLETED \1!.:.1..:.J.~ .

750028 • C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG

SHEET ....\ OF ••..\ .•..•..
TENEMENT NAME !!!:.~l..Il.lv~}·~: No. n.·.v.?
PLAN - MAP REFERENCE.\".P.l3!'!1;>.~F.. U ..l~ ..QP.9.

DEPTH \.~.~.Q : HOLE No~y.':a'1..Df!j.'l.

CASING LEFT DPO No(.) ..~::3c~ ..

DEPTH Cor.
Cor. ~reph,Roc.

f <om
ToIM) IMI Size Log CORE OESClllPTIlIIl

IMI
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SIlEET .....L Of ••.L....
TENEMENT NAME ~~.~l..~~J)!: No..u. ~[

PLAN - MAP REFERENCE.\-.~::I.~9.~.E-:- t.:.J~ ..QP.,

DEPTH ~..~ : HOLE No9,S>.~7.,t\!?,T

CASING LEFT OPO Nol_)

C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG•750029

CO-OR DINATES ':!-.•?:1!~~9........ ..~ ..~':'-1?\.7..~. ~ !! DR ILLE RS .. ~.'!P.I.'!!".~tl!>!!. !!r.il!illl..... COI'IIM ENCED.•.\1l~..:k.~?:, .
RL COLLAR \ ~ • ASl I~ICLINATION .. ,.. DRILL TYPE Ill. llltR COMPLETED \]1' 2.- ~~........ ....................... ............................. '" . .... ........... ....... ........... ...... .............................. ...................

OEPTH Co,. eo.-. p,.phi Sample From" To Roc
ASSAY VALUES (AnolylOd by•••..•......•.••.....•

Roc.
from

TolN' IMI Sill Log CORE OESClll'TIllII No. IMI 1M) IMI
IMI
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SHEET \ OF z. .
TENEMENT NAME .!!!:~~..~~.~~: No. U +.o
PLAN - MAP REFERENCE ..h.eo:1!!.'?~~ 1..'•.l~ ..qP.'

DEPTH ~.•.Q.m.•.....•.......... HOLE NoR'\\~ZJ:::\K\

CASING LEFT DPO Nol.} ~~Q."il>

C.R.A. EXPLORATION PTV. LIMITED.

DRILL CORE LOG•750030
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RL COLLAR ---:\ ~_ ..!\ A~~ .... U.ICLINATION - 9D" DRILL TVPE l R Itl6A COMPLETED' 4-. 2 . ~2............ .... ..... ............................. .... ..... ........... ........................ .. ..............,............. -. .. . ..

OEPTH Cor. Cor. prophi SemPl· From • To Roc
ASSAV VALUES (AnelylOdbyA@~.......

Roc.
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•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•750031
SHEET 2.. Of Z .

TENEMENT NAME _'!!:·~..!l!'!~.:l:y: No. U.·..V1

PLAN - MAP REfERENCE.\:.':'>~~9.~.~ L ..l~ ..Q9.9.

CO.QRDINATES 'j..~:).~~ l ..?~..-:9.~.!?:.~S? ~ DRIllERS.. ~w.t.'!f~II!'.q ..Qf.il!il!S CDMMENCED IJl.:..'b:.:~:f...... DEPTH ~.:..9..................... HOLE No.~9..~.1~~~

~~R~l~C~O~l~lA~R~~~~~.~~..~~~.~~~A~~~~..~~I_~.I~C~l~IN~A~T~IO~N~.~..~~..~=.~!.~~~~..~~~..~D~R~ll~l~T~~_P~E~.~.l~~~..~..I~~~i~.~~~..~.. ~C~O~M~P~l~E~T~E~D~ ~..~~~~..~..:~.~~..~:~~.~~ ~C~A~S~IN~~~lE~F~T~.~ DPO Nols) .

ASSAY VALUES IAnalyoed by .DEPTH Cor. Co "._~.
~---.----lRec. . r. ~~...-.I

from ToCM. u.. , SID LOU
1M)

CORf OESOllPTIOII
Sempl.
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SHEET .....\ ..•.... OF ...\ ..
TENEMENT NAME........ .!!!'r.·.9..~~):)!: No. .u ~l

PLAN - MAP REFERENCE\:-:i:'!~.~9~~ L ..l~ ..QP.,

DEPTH \.~ ...9..!l:\ HOLE No.'?.~~]..Qg-

CASING LEFT....................... DPO Nol.}......... .. ....

C.R.A. EXPLORATION PTV. LIMITED~•

DRILL CORE LOG•7'50032

CO.QRDINATES ~.~~.~~:'i?....... ..~ ..~ ':'.1>. ~.~:':'?Q !L.. DR ILLERS.. ~'!I\I!!f~ll!'n.P.r.iI\il!I..... COMMENCED.)!±.7..~.:.~:b ..
RL COLLAR ~2. !!.!'!g INCLINATlON 7..~~~ DRILL TVPE t.R lt*A COMPLETED ~.~..:.1-..:..~?".. .. .. ...

DEPTH Co" Cor. prephi Sempl. from
,

To Roc
ASSAY VALUES IAnelyMd by.....................

Roc.
From

TolMI IMI Size Log (OAf DESCRPTIllII No. IMI IMI IMI
IMI
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SltEET .\ Of ..S .
TENEMENT NAME .'!!:"9..!\l.'!!'!:):y: No. JJ...J(7

PLAN - MAP REfERENCE ..b.~~5I>lo,. t..:..~LQP.,.

DEPTH ~.n , HOLE No;l,~.~t-1.~

CASING LEfT DPO Nolo)

C.R.A. EXPLORATION PTY. LIMITED.

DRILL CORE LOG•750033

CO -OR0 INATES ~.~.!.?":':w~...... ..~. ~.~:~ ..\9.7.;e L .. DRILLERS.. ~!!lMf!IWn.P.r.iIlioJI..... COMMENCED .~~.;.:?,,;.::'!;-.'b .

RL COLLAR ~Q.!\.fl~L .. II.ICLINATlON - 9~' DRILL TYPE I II. It1tR..... COMPLETED \l.l,.1.':':\o1.. .... ............ .,.. ..... ... ............ ..... .... .............................. ....................
DEPTH Cor. Cor. praph. ~. From'" To Roc

ASSAV VALUES IAnalysod bV .......................
Roc.
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SIIEET 1 OF ····\·····1
TENEMENT NAME ~~.9..!\I.'!~.:l:~, No. J,LY.1

PLAN .. MAP REFERENCE..3.&}. :J.9.~ L.~~.A9.9.

DEPTH 4 ..m : HOLE No'?&.~:!,'::"~:'~:!-

CASING LEFT DPO Nohl

C.R.A. EXPLORATION PTV. LIMITED •
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SHEET :! OF •.:1h..
TENEMENT NAME .!!!:·.9•.~!"..J..'!: No. Udl
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SHHT ...:A OF .:A...
TENEMENT NAME !!!:~~..~~."'~: No. J,LV.7

PLAN - MAP REFERENCE R.~.!.,:;:~.~..~: t.:..1UP.,.

DEPTH ':t?.~~..; HOLE No:i?~.~~~::\~

CASING LEFT DPO Nols'

C.R.A. EXPLORATION PTY. LIMITED.

DRILL CORE LOG•'i'5CO~4
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SHEET .... .\.. Of ...1.......
TENEMENT NAME.. ......~~.9..~~.:':y: No. 'u,.V.1

PLAN -- MAP REFERENCE .L:..~~.A9.,.

DEPTH :::r:l.~ HOLE No.';:9..j',.?'!')!;~,,"

CASING LEFT DPO Nolo)
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SltHT _.... \. OF ...1.......
TENEMENT NAME --'!!:~~..~!"..:1)!: No..U ~'OI

PLAN - MAP REFERENCE:\Y.,\),-;ll!:\ !..'..l~ ..QP.'.

DEPTH ~.I>l~ HOLE NoRll~~\!;\.~.

CASING LEFT to'r.'l DPO Nob)

C.R.A. EXPLORATION PTY. LIMITEP •
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..
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SHEET ...L Of •. 2........
TENEMENT NAME H'!!:~.q..~!":.~~: No. n Y.?

PLAN - MAP REFERENCE.R..f.l~.h-:r.9.~ 1..=••lUP.•.

DEPTH \.~.!':'l : HOLE No~~~~.~~

CASING LEFT DPO No(sI:;:;Q~.~

C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG•1'500£:8
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C.R.A. EXPLORATION PlY. LIMITED •

DRILL CORE LOG•750059
SHEET 2. OF .g, .

TENEMENT NAME _'!!o!·~..~!'!:.:':~: No. U V 1
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SHEET ......\ ••.•.. OF ...L .....
TENEMENT NAME ........_~~..~'f..:!-y: No. .u,..~1..1
PLAN - MAP REFERENC~~\;;J;!;l.N. J..:..~~.Rlt.

DEPTH ~.!':'l , HOLE No~~?o~~~§..
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SlIfET .....\... OF ...L...
TENEMENT NAME..........'!:~!J..~!'!:.:!-y: No••U....V

PLAN - MAP REFERENCE~\J,;;J.!d.t::\ I..:..U ..Qll.'

DEPTH ~!::*-.\!). HOLE No¥.'D.§l,..~~~

CASING LEFT ... - .• OPO No(ol .
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•C.R.A. EXPLORATION PTY. LIMITED

DRILL CORE LOG'1'50062
SHEET \. ••... Of L .
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\ ZSI1EET ......••....• OF ••...•••....
TENEMENT NAME .!!!:~~..!!!'!!'r..!~: No. J,j.•.. .'tI..1.

PLAN - MAP REFERENCER.~.\),;;J.!>l~ .1 ••:•.~~ ••QPR.

DEPTH \.f;,~.m. ~ HOLE NQf;\l~.~~~.~~.\

CASING LEFT DPO Nots)
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C.RA. EXPLORATION PTY. LIMITED.

DRILL CORE LOQ750064
SI1EET .....2. ,.Of ...~•.....
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DEPTH Core Cor. prophi< Somplo From '" To Roc

ASSAY VALUES lAnt!y.... by .......................
Roc:.

From TolMI lUI SiD: Log COIl£ OESUl'TIOII 'W. (101) 11011 11011
11011

\.,,,, "0 .,..~ oID\-('\.. <Lt-~ J.I ..\~\....~~J~."'O . ..oo-~.o\:-<L .
,,'0,.. ~\~~ \... ...~Uo> ",·..oh .l: \

II d (j CJ

IZ-O \:'>'i! 1::>"" ,\,,\, '71\,-, 'b--Cc>~""): \. A\"\:. "" N..u. \.,,, ...... .r,,.;.\ 't...",\0.0""'" ~
c..,"'..".",o....."'"",(: '\..\~ n ..Q .. ...L~ b~.~ .. "'<'<I. •• ~. ..>- A

". .\,.... }..D ~\, .e.l. " .\ . \.\ ~,,,\J _~_o

. ~ \ ~" """" 'e,-, , N- "he-.~ . ~ ~~"- So,'!:. ~~~"
." ~ ..\ ~ ... ,. A ~~" .~\..\. \: r.,...u...o .A

<:> <.\.2.~~ C' '>u A. • &\" ..'A A\- """,' ,..........-J
'..~ ~\- .~ r:~,\, ~ ~~",.&-9 -A""-ill.. ~--&

<::::I u

\'a'il \~'"
.. 1\\)~ "b-,:\::.N.c... '. \,\..,.... - ~O\,,~\.. ~.\\:.....

Oro~~.. ,,-<tS> ~\,., ~~~ .... ~ 2'l.."''1-0~.

\"b'\ 'be .. .. r-\A "\:>........ Po. ..... ,...... e. <:::I \\.. S '"" '" \.-.'" '. \- 0, ~ ..& \"\c,~--._~ "\- ~ "'- "'~ ....... '-'
U U

\~ ("S .. .' C;-" \.--T "b\C>I-->,E. ......~ "' ... n, ~\ ""c-\"...~ ~\:o
)..~ ...,..,g...J'o-\:\: r>-:::O ~ ."I..t~. \..J

<:::::...) , ,
r. .• '~\.A· ..l\

V ...J ,

I "'-. ~,<o "\ .\. \ "'" .'2-..... ll, ,. 10'"

l'b •. "' , . \<.c:..\S .. \(,1. bo "\>...,\.. ~\. I~\.~c:..

J v

r ..ll .. ..". ..".~ ~:-:>. .... - '2.~ 'Q

-. .
....
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750065 • C.R.A. EXPLORATION PTY. LIMITED •
PRILL CORE LOG

SHEET .... .\ OF ...\... ....
TENEMENT NAME ........ .!!!:~!l..!\\'!~.:!-~: No.•U...JO

PLAN - MAP REFERENCE..\..a"~.~.F" t..:..U..ql9.

DEPTH :::J..~.:m.' ; HOLE No~1S~~\9.
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C.RA EXPLORATION PTV. LIMITED •

PRIl-l- CORE I-OG•7500GG
\ \SHEET OF ..

TENEMENT NI\ME ~~~..!lA'!~.b~: No. •U"•.~L.1

PLAN - MAP REFERENCE.'=.~~:?~.~ t..:..itR"'.
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• C.RA. EXPLORATION PTY. LIMITED. SHEET \ Of Lo..
DRILL CORE: LOG TENEMENT NAME........ .!!!:~9..!!!'!!'r..!~: No. J,j.,..~,(
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\ \SHEET •••••.•.••••• Of ....••••.•
TENEMENT NAME _'!!!:~~..~!'!:.:':~: No. JJ ~1.

PLAN - MAP REFERENCE.hf.Q.~.\9.§, J..:..~~ ..Ql'

OEPTH ..I..l!?.b.." .- HOLE No~~7.r.\~.\~·

CASING LEFT........................... DPO Nolsl .
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SllEE1 ....L Of ....1.....
TENEMENT NAME ~~..~~.~~: No. JJ ;.Q

PLAN - MAP REFERENCE'R~\!'-:r!?ll-A ..I..:..~~.Jll'.
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SHEET .... \.. Of .....\....•
TENEMENT NAME .!!!!~!!J..~~..~l!, No. JA.·..W

PLAN - MAP REFERENCE..'3.~!!:>~9.\":! .1..;••~•.tM.

OEPTH \.9..I':' : HOLE No~)rl~~!-!?:'I

CASING LEFT ~.. OPO Nojo'

C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG•750070

CO-oROINATES..~~.~.~.~ ..~ ~ ~.~..~.~S?~ !L DRI LLERS..~ I9ft.Jlr.llfJa COMMENCED..?:.~.:.:~? ..
RL COLLAR ~.~ !\.~ INCLINATION - .'~. . .DRILL TYPE 1.1\ IttlA COMPLETED '5 -0 - "i!.~ .... .. .... . .......... .. .... ........................... .............................. ....................

DEPTH Cor. CM. p,oP"il SompI. From' To Roc
ASSAY VALUES I_VlOllbv .......................
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TolMI 11011 Si.. l.olI COIl£ O£SClllPTlIIII "10. 11011 11011 11011
(MI

0 '::> Op '"'no\ \..J£A.\~~~'E') A~<!o,\.. ....\-'t'e.~ : '·.~\L \'<0,,",," - '10 ...~ ~ ~.. .A
V •

'5 '1 M\J'\:)"'o\"oJo,~ ./» .. ~\.
'c\.... .._ ." ~\ ...~~ I- "" <>.:-~

1rV-~go. c;.A.. __ \" \'o~ ...~\c ~ \ '>J..-"}

~ "\ SlL..'~"""(c:::::.~.. ; ..... -- '" "'-- .... ....\ ~ r'\.."':-,. ,-~.. '\ .\"" .
lJ <oJ <....J '-J

'1 10 '"q",,....-... A I'W. ,-, £. C,.... ~"'-I.M.\-:E:. ; \ .. .h .0 PO.... L<"~"';"'C.
U

'0 ,<::, ~\,-, ~""""(""c"",e: , ......;~ <>04 \,,,,\,.\.- ~ .....::-?=~~ ..oaA.~

Ip;-\,•.-c ().. - \:: <0.0-0'\.0 _ ~DO";"'::::J.... ~,~ _" ~';;,. ()'...\:z
I"., ..'t...... -.J I

,

\-\0\__ QO.a..~"" < ~\\ \o"'....~ " 0_ O-~' ........ DA~~. ~_

..l. \. .lIV _ ~ ...U
o..J ~ "-J'

U

~ \:.. (A
? \?,I..I, - ~I~

Q ·X, .,t- 7 \~.~ _ • \:L'R
--J .

-~~ .
-



S1tEET .... \ ...•..•. Of ...L ...
TENEMENT NAME..•...•. .!!!!~!!l..!\\'!'f..~y, No. U,.10

PLAN - MAP REFERENCE I..'..lUU.

DEPTH I..?~., ; HOLE No~.W?~.~.\!?:'i!I

CASING LEFT DPO Nolo '"

C.R.A. EXPLORATION PTV. LIMITED ..,

DRILL CORE LOG•
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RL COLLAR \?.L !!.A~ INCLINATION : ..?!~ DRILL TVPE..U IIl4 COMPLETED..::?;..~.: ~.?.- ... . . ..
DEPTH Cor. Cor. ~r""'. SImpI. From" To Ree

ASSAY VALUES IAnoIV"" bV .......................
Roc:.
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SHEET \ Of •..L .
TENEMENT NAME .!!!!:~~..!\\'!!'f..:l:-~: Nil. U Y.1

PLAN - MAP REFERENCE.R~.\",:;.g.t:l .1..:••1LQ'.•.

DEPTH ~.~..<::l ••••••••••••; HOLE No.~p.~m'!>.\~

CASING LEFT DPO Nllts)

•C.RA. EXPLORATION PTV. LIMITED

DRILL CORE LOG•750072
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Roc. Roc
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SHEET J Of •...\... .
TENEMENT NAME........ .!!!!:~~..!\\'!~.:!-L No. JJ... Y.7

PLAN - MAP REFERENCE:?~~.':,""J.S!~ 1..=..iHP.,.

DEPTH 63.~: : HOLE N~!???.D.~~.~~

CASING LEFT DPO Nols'

C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG•750073

CO.QR0 INATES h.y..~3Q.o.... ..~ ...~..':::t:.~.::?'?.9.S?. ....!L. DR ILLERS .J~!!I9!!.P.r.illilIa..... COt,lMENCED..~••::.~:: ..~.?; ..
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DEPTH Cor. Coo. r;,.,.." 5omPl. From " To Roc:
ASSAY VALUES lAoaly1Ol1 by .......................
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SHEET ..•• .\.. ••••• Of ....\ .•.....
. TENEMENT NAME .!!!:~.9..!\!'!~.:':~: No. JJ.,..~.o

PLAN - MAP REFERENCEK~~.~1.9.~.....•...1•.:••~~ ••QP.9.

DEPTH••.....Q.~ ..':':l...•......,...•...... HOLE No\?S?~;l..~~\.\

CASING LEFT P.~ DPO Notsl

C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG750074
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ASSAY VALUES IAnolyMdby.......................
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SHEET ..•..\. Of L ..
TENEMENT NAME .!!!!:~9..~~.:':y: No. J.t.1Dl

PLAN - MAP REfERENCE'R.0.I\};~.Q~ 1..=••~UP.•.

DEPTH ~.3.~., , HOLE No'f.!I.?-??,D!\..H?-

CASING LEFT DPO NoCs)

•C.RA. EXPLORATION PTY. LIMITED

DRILL CORE LOG'.750075
CO.QRDINATES.~.~~.!:!.~.9...... ..~ ...? .":t.~.'?;h.!?.9. .......!t ... ORILLERS.. ~!!l!IM!!ilo!!.!lr.i!\iI!II..... COMMENCEO••!?:.3?~...~.?, .....
RL COLLAR ~:;? .!L~~ INCLINATION - 'DO DRILL TYPE til. ItltA COMPLETED ~ -"0 - 'Il..:?".. ...... ...... ............................. .... ..... .. .................... . .... .............................. .....................

DEPTH Cor.
Cor. Grophic Sompl. From'" To Roc

ASSAY VALUES IAnolylOd by .......................
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SHEET L. Of •...\ .
TENEMENT NAME .!!!'!:~9..~!"..:!-L No. U JO\

PLAN - MAP REFERENCE:iS.~~)""-Xl;>.N .....•.. .1 •.:.•~~ .•QP.9••

DEPTH \.?~ , HOLE NoR~~~~.\.\~

CASING LEFT DPO Nols)

•C.R.A. EXPLORATION PTY. L1¥ITED

DRILL CORE LOG•750076
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DEPTH eore eo,. fi'ophic Sompl. f.Ol1\ .. To Roc
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SHEET l Of 'k. .
TENEMENT NAME -"!:~~..!\!'!!.J)!: No. .u ~.(1

PLAN - MAP REFERENCEE..~.~.~,.9.!::l. !..'..lH9.9

DEPTH ~.~.~ ..'::\ : HOLE NoR!?~~.~).'

CASING LefT OPO No(s)~~~

C.R.A. EXPLORATION PTV. LIMITED •

DRrLL CORE LOG•
CO.QR0 INATES 7.!:.?':!.?:.~.£1.... ..~ .. :':?'!.i!:.~.J:-.~.~ !L.. DRILLERS•. ~'!I.WUI"I!.!lr.iIIi<!i..... COMMENCED ..~:::-..:??~.J?~ .
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SHEET ...::u: Of ••.?.......
TENEMENT NAME......• ..'!!!:~~..~!!:.~y: No. J,LV7

PLAN - MAP REfE~ENCE ..Rf.':..\b-~9..~ 1..dUP.'.

DEPTH J...~.3.~ : HOLE N~.t~Kn~

CASING LEfT OPO Nobl .

C.R.A. EXPLORATION PTY. LIMITED.

DRILL CORE LOG•750078

CO.QR0 INATES !::I:.~.'::':.~.2.9...... ..~. :?~..!t~3:.l-.Q !L.. DR ILLERS..~'!f.wulltn.!!r.iIIi9a..... COI'IIMENCED.~.::.1?:::~!r~:- ..
RL COLLAR. '0 ? !!.!\~~ INCLINATION : ..?~~ DRILL TVPE..l.IL..Iltt COMPLETED .~-:.1?- ~b ... ............ .. .. ... .. .... ...... ..............

DEPTH Cor. Cor. Grephk SempI. From'" To Roc
ASSAY VALUES (AnolVMd by.......................
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SI1EET J OF •.. .1. .
TENEMENT NAME .!!!'!~.'!l..~~.:!-~: No. Jl·..~.(l

PLAN - MAP REFERENCE.Rf.':\.~~"J.9.!:! 1..'..~~ ..QP.,.

DEPTH L?o.~ : HOLE NoRi?~~.(')~.'.!.'ii

CASING LEFT DPO No(s)

C.R.A. EXPLORATION PTY. LIMITED •

DRILL CORE LOG•750079
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~MARY OF TA~TE INTERSECTIO~S! PR9XlMATE ANALYSE~, OIL YIELDS AND
COMPOSITE OIL YIELDS

OIL YIELD COMPOSITE
IJOLE# SAMPLE# FROM(M) TO(M) LENGTH(M) VOLATILES FIXED C ASH L/TONNE OIL YIELD-----

MR68 987070 21.00 21.10 0.10 8.4 0.6 91.0 25 1. 16m @
71 21.30 21.42 0.12 9.8 0.8 89.4 38 79 L/tonne
72 21.42 21.67 0.25 16.5 0.6 82.9 97 I

73 21.67 21.87 0.20 8.1 0.4 91.5 10 L 0.74m @

74 21.87 22.16 0.29 23.6 0.6 75.8 205 I 115 L/tonne
I

MR70 987090 3.50 4.10 0.60 11.1 1.0 87.9 85 r 1.02m @

91 4.10 4.52 0.42 13.9 0.8 85.3 90 87 L/tonne

MR72 987081 13.50 14.10 0.60 6.3 0.2 93.5 <. 5
82 14.10 14.37 0.27 11. 7 0.8 87.5 45 1.43m @

83 14.37 14.54 0.17 8.9 0.0 91.1 22 61 L/tonne
84 14.54 14.82 0.28 18.1 0.8 81.1 109 I 0.85m @
85 14.82 15.09 0.27 9.4 0.2 90.4 14 I- 81 L/tonne
86 15.09 15.39 0.30 20.6 0.7 78.7 116 I

I

87 15.39 15.53 0.14 9.2 0.3 90.5 19
88 15.53 15.97 0.44 7.0 0.5 92.9 <. 5
89 15.97 16.50 0.53 5.8 0.7 93.5 <.. 5

MR74 987075 2.20 2.46 0.26 6.9 0.3 92.8 8
76 2.46 2.66 0.20 12.0 0.4 87.6 55

f
77 2.66 2.85 0.19 8.1 0.4 91. 5 18 12m @
78 2.85 3.14 0.29 18.1 1.0 80.9 94 60 L/tonne
79 3.14 3.37 0.23 8.7 0.2 91.1 9
80 3.37 3.66 0.29 17.4 1.7 80.9 100

MR80 987092 23.07 23.32 0.25 6.7 0.7 92.6
"'1

£ 5
93 23.32 23.56 0.24 11.1 0.7 88.2 41

U"!
0

"'""0

""
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OIL YIELD COMPOSITE
HOLE# SAMPLE# FROM(M) TO(M) LENGTH(M) VOLATILES FIXED C ASH L/TONNE OIL YIELD----
MR80 987094 23.56 23.80 0.24 9.2 0.5 90.3 32 Il 1. 34m @

95 23.80 24.07 0.27 20.5 0.9 78.6 142 77 L/tonne
96 24.07 24.32 0.25 9.1 0.3 90.6 10

0.86m @97 23.32 24.66 0.34 21.0 1.6 77 .4 131
98 24.66 24.88 0.22 8.0 0.5 91.5 8 99 L/tonne

MR83 987099 From Interval
9.50 12.00 1.02 18.7 1.9 79.4 141 I- 1.02m @

141 L/tonne

MR84 987100 40.40 40.60 0.20 19.2 1.1 79.7 137
101 40.60 40.77 0.17 9.2 0.4 9D.4 38 1.45m @102 40.77 41.04 0.27 20.1 1.0 78.9 151 109 L/tonne103 41.04 41.23 0.19 9.2 0.4 90.4 24
104 41.23 41.85 0.62 19.9 0.9 79.2 127
105 41.85 42.00 0.15 5.9 0.4 93.7 "- 5

MR97 987106 16.00 16.13 0.13 5.5 0.4 94.1 "- 5
107 16.20 16.44 0.24 23.6 2.4 74.0 166

~
0.60m @108 16.44 16.67 0.23 5.8 0.2 94.0 ..c5

109 16.67 16.80 0.13 14.3 1.7 84.0 90 87 L/tonne
110 16.80 16.90 0.10 4.6 0.3 95.1 9

MR114 987111 25.47 26.10 0.63 30.1 2.3 67.6 137 ~ 0.63m @112 26.10 26.28 0.18 9.4 0.3 90.3 8 137 L/tonne
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1.

2.

Sample 987074 was reoeived very wet. This is
evident by the very high moisture value obtained.

Samples 987074, 987088, 987090 and 987099 were quite
different from the other 39 samples of this submission.

Tr~ 39 were of fairly hard, dry material whereas these
four (4) were soft and wet and special preparation
teohniques were neoessary .

The samp le preparation on these four samp les has been
oharged on a time basis.
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ANALYSIS
%

SAMPLE TOTAL VOLATILE ASH FIXED
MARK MOISTURE CARBON

As Received -----------Dry Basis--------

987070 1.4 8.4 91. a 0.6

71 1.8 9.8 89.4 0.8

72 3.8 16.5 82.9 0.6

·73 2.0 8.1 91.5 0.4

74 31.0 23.6 75.8 0.6

• 75 1.9 6.9 92.8 0.3

76 1.9 12.0 87.6 0.4

?? 2.0 8.1 91. 5 0.4

78 1.8 18.1 80.9 1.0

79 1.9 8.7 91.1 0.2

80 2.3 17.4 80.9 1.7

81 2.0 6.3 93.5 0.2

82 2.0 11.7 87.5 0.8

83 2.3 8.9 91.1 0.0

• 84 1.9 18.1 81. 1 0.8

85 2.0 9.4 90.4 0.2

86 1.9 20.6 78.7 0.7

87 2.2 9.2 90.5 0.3

88 7.3 7.0 92.9 0.5

987089 2.2 5.8 93.5 0.7
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ANALYSIS

SAMPLE TOTAL VOLATILE ASH FIXED
MARX MOISTURE CARBON

As Received --------------Dry Basis----------

987090 10.2 11.1 87.9 1.0

91 2.4 13.9 85.3 0.8

92 1.8 6.7 92.6 0.7

93 2.1 11.1 88.2 0.7

94 2.3 9.2 90.3 0.5

95 2.1 20.5 78.6 0.9

• 96 2.2 9.1 90.6 0.3

97 1.9 21. 0 77.4 1.6

98 1.9 8.0 91. 5 0.5

99 13. 1 18.7 79.4 1.9

100 1.6 19.2 79.7 1.1

101 2.2 9.2 90.4 0.4

102 1.8 20.1 78.9 1.0

103 2.0 9.2 90.4 0.4

104 1.9 19.9 79.2 0.9

• 105 1.6 5.9 93.1 0.4

106 5. 7 5.5 94.1 0.4

107 4.2 23.6 74.0 2.4

108 6.3 5.8 94.0 0.2

109 5.5 14.3 84.0 1. 7

:J87110 6.1 4.6 95.1 0.3

111 2.0 30.1 67.6 2.3

987112 2.3 9.4 90.3 0.3

Method: 51
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"iBPOif AC _~T;.::5~04:!..!/~8~2 _

4l«ALYSIS

-
~-

- -- ==
011

Sample Oil
S~mpl. Yeild Yeild

No Ltr/Tne
No

Ltr/Tne
• --- --- ---

987070 25 987095 142
------ ----

987071 38 987096 10

987072 97 987097 131 ------1____
987073 10 987098 8

987074 205 987099 141
----

987075 8 987100 137
- --f----

987076 55 987101 38
-

987077 18 987102 151
---- -------

987078 94 987103 24
--

987079 9 987104 127

987080 100 987105 <5 -987081 < 5 987106 <5

- -
IJIHOlf2 4S 987107 166

f--- ---
987083 22 987108 <5

987084 109 987109 90

987085 14 987110 9

987036 116 987111 137

987087 19 987112 8

987088 < 5

9870e9 < 5

987090 85

987091 90

987092 < 5

987093 41

987094 32

l1IlTRoD: R6 R6

N.B. Results are reported on a dry basis.
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GEOPHYSICAL LOGGING OF TASMANITE OIL SHALE

RAILTON, NORTH TASMANIA •

INTRODUCTI ON

A second phase of exploratory and de1ineatory drilling for Tasmanite oil
shales was carried out in the Rai1ton area, North Tasmania (E.L. 4/74).
Fifty-eight of the sixty sites drilled were geophysica11y logged to assist
in the identification and limits of any intersections.

Logging was conducted by Murdoch Geophysics (Aust.) using a portable S.I.E.
T450 logging unit. Holes were logged for Resistivity, Self-potential,
Neutron-Neutron, Gamma-Gamma density and Caliper. A short note on equipment
specifications together with computer plots of the logs are attached .

DISCUSSION

From the first phase of drilling, concluded in 1981, it was apparent that
Tasmanite oil shale was readily identifiable on geophysical logs (See
Appendix I of Report No.11047 by Clementson). Resistivity, Neutron-Neutron
and Gamma-Gamma density reflected the occurrence of the Tasmanite, although
the density log failed to do so in a limited number of cases.

To defray logging costs it was decided to use a portable logging unit rather
than the truck - mounted Century Geophysical Corporation (C.G.C.) unit used
in the first phase.

In general, there appears to be a degradation of the response when using
the S.I.E. unit. This is mainly due to the fact that:
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1} S.I.E. equipment only supplies a single point resistivity log
whilst the C.G.C. unit has both focussed resistance and
resistivity log. The resultant increase in definition is
marked,

2} specifications in the gamma-gamma density tool vary widely
between the two units: S.l.E. has a 7.1 cU,cm crystal with a
10 milli Curie Cesium source whilst C.G.S. has a 73.3 cU.cm
crystal with a 100 mil1i Curie Cesium source. Once again, the
increase in definition on the C.G.C. logs is marked,

3) specifications for the neutron-neutron tools were identical
except for source-detector spacing. The spacing was greater
on the S.I.E. unit by approximately 3 inches •

Tasmanite was always detectable on the neutron-neutron log. The
resistivity and gamma-gamma density logs usually detected the seams,
but occassionally they did not due either to the grade of Tasmanite
or hole condition.

CONCLUSION AND RECOM~ENDATION

Tasmanite is, in general, easily detected by geophysical logs. Provided
these logs are chosen carefully the method provides a cheap alternative
for the identification of Tasmanite, in lieu of diamond drilling.

Logs to be used in any future programme should consist of neutron­
neutron, focussed resistance, and gamma-gamma density. Tests into
the effects of source-detector spacings must be carried out to ascertain
the optimum configuration before full reliance is placed on the method .

MARCUS FLIS
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BOREHOLE LOGS MR77 TO MR 135

RAILTON. TASMANIA

LOGGED FOR C.R.A •

By: Murdoch Geophysics (Australia)
21 Parker Street,
Maroochydore Q. 4558

Phone: (071) 433922 •

March 1982.

~========~'~
o



•

•

750115

INTRODUCTION

The borehole data included herein are for holes MR77

to MRl35, logged in the Railton/Latrobe districts of

Northern Tasmania, from 25/2/82 to 16/3/82 for C.R.A.

The holes were logged by Mr. S. Morgan of Murdoch

Geophysics (Australia). The holes were logg~d for

Resistivity, S.P., Neutron, Gamma Gamma Density (side wall)

and Caliper.

The specification of the tools used is included. At

the surface, the data was recorded on an SIE T450 recorder

interfaced to an HP85 recorder via a Murdoch Geophys~cs

(Australia) CAL interface. An analogue record of each log

was obtained from the SIE surface recorder. The data

was digitised by the CAL interface and recorded on data

cartridge on the HP85 desk top computer.

The data presented herein has been replayed onto a

HP7225B A4 size plotter. The logging scales used are:-

Neutron: 7t centrimetres = 10,000 counts per second

Density: 1 centimetre: 500 counts per second

and 1 centimetre: 50 counts per second

Caliper: 1 centimetre: 2 inches

SP/Resistivity Scales: See individual logs.

Logging Speeds used: 6 metres per minute.

The logs are now presented side by side in A4 format,

with 25 metres of hole per page (1:100). Other types of

format on vertical or horizontal scales are available, and

can be provided upon request.

log can also be re-plotted at

required •

Individual parts of each

different scales when

.!::===================-~



Length :-

Diameter :-

~

75011G
MURDOCH GEOPHYSICS - INFORMATION ON LOGGING TOOLS

(A) Single Point Resistivity/SP Tools (Single Pass)

Company ofManufacture - S.I.E. Brisbane.

Ranges Available: Resistivity (ohms) :- 25, 50 100, 250,

500, 1000.

SP :- Positive or negative deflection.

Maximum def1ections(mV) :- 25, 50, 100,

250, 500, 1000.

Detection Method (Resistivity):- Surface

voltage pick-up with constant current

output from tool.

3.3 cm.

0.34 metres.

(B) Gamma Gamma Density (Side Wall) (Single Pass)

Company ~ Manufacture - S.I.E. Brisbane

Ranges Available :- 25, 50, 100, 250, 500, 1000, 2500,

5000, 10000, 25000, 50000, CPS.

Time Constants Available - 0.5, I, 2, 5, 10 sec.

Detection Method - Scintillation method consisting of

Sodium Iodide crystal coupled with a

photomultiplier.

Crystal size - 1.9 cm diameter x 2.5 cm long (7.1 cm3 )

Source - Collimated Cesium (Cs) 137.

Source Strengths Available - 10 millicurie & 50 millicurie.

~ Source-Detector Spacings Available - 20 cm (BRD), 30 cm,

35 cm, 45 cm.

Diameter - 3.5 cm (no spring); 6.0 cm (with spring).

Length (BRD Spacing) - 1.26 metres.

(C) Caliper Tool (Sing1ePass)

Company of Manufacture - S.I.E. Brisbane

Ranges Available - Variable according to clients wishes.

Normally run at 0" - 10". Full scale

deflection (to correspond with vertical

divisions on chart paper).

Minimum diameter hole - 4.5 cm.

Maximum diameter hole - 36 cm.

• • • / 2
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Detection Method - 3-Arm caliper

interlocked.

750117

system with arms mechanical 1

Borehole diameter transmitte

Diameter ­

Length -

via linear displacement transducer in

tool.

4.4cm.

1.055 metres.

•

•

(D) Neutron Tool

Company of Manufacture - S.l.E. Brisbane

Ranges Available :- 25, 50, 100, 250, 500, 1000, 2500,

5000, 10000, 25000, 50000, CPS.

Time Constants Available :- 0.5, I, 2, 5, 10 seconds •

Detection Method - Helium tube (3 atmospheres).

Crystal size - 15,24 cms x 2.54 cm diameter.

Source - Americium - 241/Beryllium

Source Strength - 3 curie.

Diameter - 3.4 cm.

Length (including Space and Source) - 146 cm •

..
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