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SYNOPSLS
1. AINM

To examine the Tasmanian northwest cecast in the Marrawah

area for economic heavy mineral sand occurrences.

2. REASON

Recent increases in the price on mineral sand commodities,
particularly rutile and zircon, has been caused by shortage
of supply. Price rises combined with technological advances
have given impetus to examination of previously considered

to be unattractive.

3. GUMMARY ABD _CONCLUSIONS

3.1 EL 51/86 originally covered 145km2 on the west coast of

Tasmania between Marrawah and Woolnorth.

3.2 The licence was reduced to 683km2 following exploration
acltivities carried ocut in the 12 month period to
15.6.88, and further reduced to 17km2 following work in
the 12 month period to 15.6.89.

3.3 No field work has been undertaken since 15.6.839.
3.4 Assay results from holes drilled along M-Line 3 and
M-Line 4 in the 12 month periecd to 15.6.89, became

avallable during the 12 month period to 15.6.90,.

3.5 Assay results for M-Line 3 show heavy mineral grades in

excess of 1.5%, over a width of 80m.

3.8 Scome holes in thick sand showed assays in excess of 2%,

and were open at depth.

3.7 Assay results from M-Line 4 were all under 1.5%.
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.8 Heavy mineral concentrations occur in the frontal

dunes, extending approximately 3.2bkm along the beach.

.89 The drilling results give an Indicated and Inferred

heavy mineral resource in the order of 200000 tonnes.

.10 Application for renewal of the Exploration Licence

51/86 was forwarded to the Department on 15.5.90 for 1

year.

RECOMMENDATIONS

.1 Further mineralogical studies should be made of the

heavy mineral concentrates available from past drilling

and testing.

.2 An examination of resource guality and individual

economic mineral contents, should be made.

.3 A preliminary feasibility investigation should be

undertaken.

.4 No further drilling should be conducted until the above

work is complete.



5. INTRODUCTION

A program of exploration was carried out by Peter H. Stitt &
Associates Pty. Ltd. on behalf of National Mineral Sands
Pty. Ltd. (formerly Butlers No. 27 Pty. Ltd.) along Ann Bay

near Marrawah, on the north west coast of Tasmania.

Exploration was directed at examining the coastal sands for
heavy mineral concentrations, and determining the content of
the economic minerals: rutile, leucoxene, ilmenite (TiO:

raw materials), zircon and monazite.

A review of reports by previous title holders has shown that
a resource in the order of 100,000t of contained heavy
mineral has been identified at Ann Bay; with various grades

of rutile, zircon, leucoxene and cassiterite.

Investigations carried out during the first year of
exploration by the Company has confirmed the existance of
significant heavy mineral concentrations in the southern end
of the sand body at Ann Bay. HNo other heavy mineral
concentration has been located within the exploration
licence area, and as a result the area north and east of Ann

Bay has now been relinquished, as shown on Figure 1.

Results of investigations carried out within the title area
are recorded in Peter H. Stitt & Associates Pty. Ltd. Report
No. 10/88 and Report No. 9/89.

This report details results obtained during the third year
of the title.
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6. ENEMENT INFORMATION

Exploration Licence 51/88 is held by National Mineral Sands
Pty. Ltd. (formally Butlers No. 27 Pty.Ltd.) and originally

covered an area of 145 km2 on the north west coast of

Tasmania, see Figure 1.

Areas of 5.3 km2 and 0.5 km2 were excluded from the original
application as they contained the Mt. Cameron West

Aboriginal Site and Commonwealth land respectively.

Following exploraticon work carried out during the 12 months
to 15.6.88 the licence was reduced to 83 km2; after the 82
km2 relinquished by the Company was deemed unprospective

following the initial work. The relinquished area covered

the land to the north of Australian Map Grid Line 5 480 000
mi .

Further work during the 12 months to 15.6.89 led to a
reduction in the size of the tenement during 1989. At
rresent the licence is 17 km2, with only the area around Ann

Bay now deemed prospective.
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7. ULTS

As was reported in the previous annual report (Report No.
9/89 by Peter H. Stitt & Associates Pty. Ltd.), two traverse
lines, M-Line 3 and M-Line 4 were drilled and sampled.
Drill traverse lines with end-hole numbers marked are shown
on Figure 2. Assay results for the drillhole intervals
however, were unavailable at the time of the preparation of
that report. These assay results have since become
available and are recorded in Appendix 1 of this report.
These results have enabled the northern extent of
mineralization at Ann Bay to be better defined. Comments
relevent to the results obtained for each traverse are set

out below.
7.1 TRAVERSE M-LINE 3. (Figure 3)

The traverse line was situated 1 km north of M-Line 1 and
heavy mineral was usually noted in most drill hole

intervals.

The assay results indicate heavy mineral, grades (>1.5%)
starting approximatly 120 metres inland from the high water
mark, and traverse the frontal dunes for approximatly 80
metres. The grades in the frontal dunes are evident for
depths of up to 10 metres, but once the dunes are traversed,

the grades are only encouraging for the top 2 metres.

I+ should be noted that in areas of thicker sand, some
drillholes were terminated at 10 metres depth {the limit of
the drilling equipment available) with heavy mineral grades
>2%. Sand was still present below 10m in some of these
holes, so the thickness of the mineralised zone may be

greater than 10 metres.
7.2 TRAVERSE M-LINE 4. (Figure 4).

The traverse line was situated 1 kilometre north of

M-Line 3, however the assay results were not very
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encouraging, as no drillhole interval returned greater than

1.5% heavy mineral.
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8. DISCUSSION

The heavy mineral concentrations occur in the frontal dunes
extending approximately 3.25 kilometres along the beach.
Some low grade mineralisation occurs in the back beach area,

however the depth of the mineralisation is usually 2.0m or

less.

Incorporating the latest results, a preliminary estimation
of the resource can be calculated. The resource has been
divided into four blocks, each centred on the traverse line

(s8ee Figure 2) noted in the brackets below:

Block 2 (Line 2)

Av. depth of sand = 1.9m
Av. Grade @ 2% cutoff = 4.2%
Width of Block = BOm
S8trike Length of Block = 500m
3192m3
Ueing 1.6 t/m3 = Hh107t of H.M.

Block € (Line ()

Av. depth of sand = 3.0m
Av. Grade @ 2% cutoff = 9.0%
Width of Block = 200m
Strike Length of Block = 1000m
54000m3
Using 1.6 t/m?3 = 86400t of H.M,



Block 1 (Lime 1)

Av. depth of sand = 6.0m

Av. Grade @ 2% cutoff

Width of Block

Strike Length of Block

Using 1.6 t/m?3

4.9%
200m
1000m

58800m3

94080t of H.M.

Block 3 (Line 3)

Av. depth of sand = 10m
Av. Grade @ 2% cutoff = 2.869%
Width of Block = 80m
Strike Length of Block = 750m
16140m3

Using 1.6 t/m3

TOTAL RESOURCE =

= 25824t of H.M.

211411 tonnes (say 200000t

Indicated and Inferred).

483012
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9. PROPOSED WORK

At this stage the propoeed programme for the forthcoming

yvear will comprisge:

Further mineralogical study of heavy mineral

concentrates available from past drilling and testing.

Examination of resource quality and individual economic

mineral contents.
Preliminary feasibility investigation.

At the present time no further drilling is proposed within
this exploration licence until the above work is complete.

A decision will be made as to whether to undertake further

drilling during the currency of the licence.

[
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10. CONCLUSIONS

The drilling to date at Ann Bay has defined an Indicated and
Inferred heavy mineral resource in the order of 200000

tonnes.

Application for renewal of the Exploration Licence 51/86 was

forwarded to the Department on 15.5.30 for 1 year.

10



APPENDIX 1

Drillbole Logse with Heavy Mineral contents.
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CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88 ;"

AREA : MARRAWAH LINE No. :3 '

LOGGED BY‘:A. DOVE HOLE No. M-8

METHOD :HAND DRILL DATE:4-4-89

' INTERVAL ! DRY Wt. ! DESCRIPTION ' SLIMES ! +600um ! H.M. !

' (m) : (kg) i ' % | % | % :

t 0-2.0 ! 4.40 !SAND, medium grained, amber, abundant fine shell. ! 0.54 ! 0.33 | 0.83 !

t 1 ] ] 1 1 1

1 1 1 r i | ]

' 2.0-4.0 | 4.40 iAs Above. ' 0.65 ' 0.22 ,0.80 '

i t i 1 i 1 1

1 L] | r 1 1 1

1 4.0-6.0 | 5.20 {5AND, fine to medium grained, amber, grades to H 1.37 ! 0.02 3,73 '

' ' idark grey. ' i i '

] ] 1 ] 1 | t

! 86.0-8.0 1! 4.75 1 5AND, fine to medium grained, grey. Grades to ! 0.95 | 0.17 . 2.34 !

H ' '!1light grey then white. : ! : :

! : {Hit water table 7.5m, started sludging. ! ' ! !

1 t 1 ] 1 1 1

! 8.0-9.5 3.60 1SAND, fine to medium grained, white. Hit ' 1.66 ! 0.04 v 0.35 '

! ! lindurated layer. Hard at base. H ! ! !

] ] 1 t 1 I t

! ; ! E.0O.H. 9.5m. : ! : :

t 1 ] ] | I ]

] 1 ] ] 1 ) )

3 1 ] 1 I I 1

: i I ) l ! i

i i : : i E :

1 t 1) [] 1 1 1

] [ ] ] ) 1 ] )

] 1 I i 1 1 )

l : I ! : ; :

1 ] ] ] 1 1 ]

1 ] ] ] | ] 1

l : : K l ) .

1 1 1 1 I ] 1

L : DOWN HOLE AVERAGE o : . 1.65 | _ 4

| 0-8.0 , DEFPTH & GRADE TO 1.5% CUTOQFF ! ' ' 1.89 LN )
(%]
a—
s
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:EL 51/88

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

: 3

LINE No.

:MARRAWAH

AREA

M-12

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:4-4-88

:HAND

METHOD

+600um
%

SLIMES
%

DESCRIPTION

1

light grey grading to

>1%.

fine-medium grained,
H.M.

SAND,
amber.

4.60

0.01

.31

H.M. >1%.

amber.

fine - medium grained,

} SAND,

4.20

lAs Above. H.M. »>1%.

3.70

4,25 tAs Above. H.M. >1%.
|
1

0-8.0

H.M. »1%.

'As Above.

3.60

16.0m.

E.C.H.

45301
13

DEPTH & GRADE TO 1.5% CUTCFF

DOWN HOLE AVERAGE

4
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:EL 51/86

TITLE No.

: NATIONAL MINERAL SANDS PTY LTD

CLIENT

' 3

LINE No.

: MARRAWAH

AREA

1M-186

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:4-4-89

:HARD

METHOD

]
)
1
1

+600um
%

SLIMES
%

DESCRIPTION

(m)
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DEPTH & GRADE TO 1.5% CUTOFF

DOWN HOLE AVERAGE
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:EL 51/886

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

: 3

LINE No.

:MARRAWAH

AREA

tM-20

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:6-4-889

:HAND

METHOD

482019
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DESCRIPTION

(m)

INTERVAL

.66

¢

H.M.

fine to medium grained, amber.

1 SAND,

.70

3

.61
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0.11

.20

0

.36

1

.78

0.64

77

EAS Above.

14

4.
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.55

4
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.90

4
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:EL £51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

13

LINE No.

:MARRAWAH

AREA

:M-24

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:6-4-88

:HAND

METHOD

153020

i (

T I
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= 0w
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"o . Il
[ o Il
I Il
I Il
[l == o e e e e e e e e e e I
I I
I I
I I
T e Il
T o]

H

+500um
%

O | - 1

SLIMES
23
39

amber. Hit Water
grey. Hit rock.

Rock.

DESCRIPTION
2.4m.

E.OC.H.

fine to medium grained,
Grades to grey.

fine to medium grained,

ITable.

SAND,
| SAND,

DRY Wt.
(kg)
2.80
2.10

{(m)

INTERVAL

DOWN HOLE AVERAGE
DEPTH & GRADE TO 1.5%

n
-
o

1
CUTOFF |
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:EL 51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

: 3

LINE No.

: MARRAWAH

AREA

:M-28

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:6-4-89

:HAND

METHOD

+800um
%

1
I
b
!

SLIMES
%

t
I
!
!

DESCRIPTICN

(m)

INTERVAL

Hit rock.

medium to coarse grained, amber.

SAND,

2.90

Rock.

.Om.

1

E.0.H.

gy S 1

% CUTOFF |

DOWN HOLE AVERAGE
DEPTH & GRADE TO 1.5



:E.L.b1/88

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD.

CLIENT

: 3

LINE No.

:MARRAWAH

AREA

:M-4

HOLE No.

LOGGED BY :A.DOVE

DRILL DATE:4-4-89

:HAND

METHOD

DESCRIPTION

! DRY Wt. |
' (kg) :

(m)

INTERVAL

ine to medium grained,

40

grey-brown mottle.

started sludging.

£
water table 1.5m,

present.

09

.86

organic,

grey,
grades to light grey. Difficult to turn casing.

fine to medium grained,

SAND,

e m A E R E e e i e i W E e — m s o —w m-

4 0m Jammed.

E.O.H.

% CUTOFF !

DOWN HOLE AVERAGE
DEPTH & GRADE TO 1.5

0

0-2.



:EL 51/88

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD.

CLIENT

03

LINE No.

: MARRAWAH

AREA

‘M-0

HOLE No.

LOGGED BY :A.DOVE

DRILL DATE: 4.4.89

:HAND

METHOD

DESCRIPTION

DRY Wt.
(kg)

INTERVAL

Started sludging.

fine to medium grained, grey to dark grey,

hit water table 1.3m.

SAND,

3.60

482023
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% CUTOFF |

DOWN HOLE AVERAGE
DEPTH & GRADE TO 1.5



:EL 51/886
1M~ (4E)

: 3

DRILL DATE:4-4-88

TITLE No.
LINE No.
HOLE No.

dark grey to brown,

DESCRIPTICN

fine to medium grained,

SAND ,

.95

:NATIONAL MINERAL SANDS PTY LTD
2

:MARRAWAH
:HAND

CLIENT
AREA
LOGGED BY :A. DOVE
METHOD
INTERVAL
(m)

433024
20

(o) 0w 1t o3 o
ud — 1 =g =3
. : .
o — oo
i
tl
e e e e e w m e e e A e mE EE - EE wE e m e —— = || =— -
1
1]
1
w w 1
r—- ol 1
. . i
o — 1l
n
I
n
_—— e Em m e e e E E T E— —Em ., E - e A mE = am em e mEm e w— = ] —-—-
1
1]
i
n
]
"
I
[}
1]
n
- m e e mE mm o mm mw e e mER s memE - = mw e ma m= [ e- -
n
+ "
. -~ 1 e ]
S e 1l x
O H o
sl . 11 e
15 r— H o]
—i 1 &
™ Q 1l
ay = 1 of
— [i1] 1 Ty
[ 4] 1 .
+ " !
o 1
. o "o
[} as} Il <G B
tr =l . HoPg
Q 3 ™ [T c- Qe
|5} A fu] ([ o
L © —i 1l =1 <
[b] It 2]
~ 0 [T ]
e + . 1<
)] - g (e,
o T <H [t~
-4 . " jae
] B Ts) 12 e
17 1l] 1= Ay
L4 Ti] H . i O ]
un ta ] =Y
B . 1
s § Q Q n
o 4 . 1
o 3] 1
i} w - 1
B ® b It
o @ 1
lo] © 1"
L 134 H
] 1
1)} = ]
o -0 "
. el O 1"
O W > 1
-~ Lo} 1
ol -~ Q4P "
1 I < O n
LoTi] Z LiTi] t
9] L= Mm - "
O w2 - ~ H
B i i it T L L [ |
1
1]
1
o o 1]
[do] (ot} It
. [
w <t i
n
1]
tl
e e e e e e e e — R e AT T T E EE e s mw e —— = || -
1)
1
< <t 1
. i @
=t [Ty] It .
\ t 1l (o
o o 1] 1
. h o
o3 - 1



:EL 51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

04

LINE No.

:MARRAWAH

AREA

tM-4

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:8-4-89

: HAND

METHOD

[+]
]

SLIMES

DESCRIPTION

DRY Wt.
(kg)

(m)

INTERVAL

3

abundant fine shell.

started sludging 1.0m.
hit wood.

amber,
silty,

medium grained,

Hit Water Table 0.5m,
'Grades to dark brown,

]
t
I
1

SAND,

3.40

silty, 5.

dark brown,

fine to medium grained,

SAND,

1.25

2.15m Indurated.
DOWN HOLE AVERAGE

hit indurated layer.
E.O.H.
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:EL 51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

14

LINE No.

:MARRAWAH

AREA

:M-8

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:8-4-89

: HAND

METHOD

DESCRIPTION

INTERVAL

(m)

e e e e e e e e e M T e e e i e T T e e mr — st oA -

0
0
0
0
0

grades to grey.

~

abundant fine shell.
.8m,

amber,
10.0m.

hit Water Table at 9
E.C.H

H.M. present.
H.M. present.
H.M. present.

medium grained,

'H.M. present.

'SAND,

iAs Above.
]

iAs Above.
iAs Above.
i

1Az Above,

3.65
4. 0C
3.85
4.15
4.10

5
3026
22
2
)
i
[x]
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b
m
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-
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=
=
=
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:EL 51/86

TITLE No.

: NATIONAL MINERAL SANDS PTY LTD

CLIENT

1 4

LINE No.

:MARRAWAH

AREA

:M-12

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:8-4-89

:HAND

METHOD

183027
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:EL 51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

14

LINE No.

:MARRAWAH

AREA

M-186

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:8-4-89

:HAND

METHOD

+600um
%

SLIMES
%

DESCRIPTION

(m)

INTERVAL

0.25
0.29

1.04
4.64

abundant
silty.

started sludging.

amber,
dark brown,

J3.1m Indurated.

medium to coarse grained,
E.0.H.

'fine shell. Hit Water table,

H.M.

fine to medium grained,

prasent.
Hit indurated laver.

SAND,
SAND,

!
I
1
1
1
1
]
I
1
]
!
1
1
]
i
I

4.20
2.90

DOWN HOLE AVERAGE



CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88 ;;
AREA :MARRAWAH LINE No. i 4
LOGGED BY :A. DOVE HCOLE No. tM-20
METHQOD :HAND DRILL DATE:8-4-89
P INTERVAL | DRY Wt. ! DESCRIPTION ! SLIMES | +600um | H.M. '
: (m) | (kg) | H % : % i % l
! 0-2.0 | 4.20 !SAND, fine to medium grained, amber, abundant fine! 0.84 ! 0.08 | 1.24 |
: ' 'shell. H.M. 1%. ! ! | :
1 | | ] ] | ]
1 2.0-4.0 |} 5.00 'As Above. Hit Water Table. H.M. 1%. ' 0.41 : 0.07 : 1.13 H
1 ] ] 1 ¥ | !
] [} I 1 ] 1 1
' 4.0-6.0 ! 4.10 'SAND, medium grained, light grey, abundant fine ! 1.65 ' 0.73 b 1.26 !
! H lshell. Started sludging 4.5m, grades to dark brown! ! | !
' ' 'silty,clay rich. Hit dark brown clay at base. ! ! ' :
| 1 1 t ) | 1
1 ] 1 r ] 1 1
! ! ' E.0.H. 8.0m clay. : ' l !
I : I ' l i I
| t 1 t 1 1 i
| 5 E : i | i
i ) : ' ' ) H
i 1 ] 1 : : :
I X X \ i ) |
| ! ) | I : I
i ] 1 ] 1 ] 1
1 1 1 1 1 ] 1
1 ] ] 1 1 ] 1
i H H i " ? I
i 1 1 1 1 i 1
1 ] ] 1 i ] 1
1 1 1 1 1 ] [
| I : I : l |
1 1 1 [} | ) 1
1 1 1 i ] 1 1
| : | i ; : I
t 1 1 1 1 ] 1
1 1 1 1 1 ] |
1 1 i 1 1 ] 1
ll N I I DL L L Lo . L LI o - L L L LI oo oI I I L .l L L W DL Lo oo oL oL oo - - - zZ—=Z=z=zZ=z==cZ :
DOWN HOLE AVERAGE : : : 1.21 -



CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88 =
AREA : MARRAWAH LINE No. :4
LOGGED BY :A. DOVE HOLE No. :M-24
METHOD : HAND DRILL DATE:8-4-89
' INTERVAL ! DRY Wt. ! DESCRIPTION © SLIMES | +800um | H.M. !
! (m) ! (kg) ! ! % ! % ! % :
' 0-2.0 ! 4.20 !SAND, medium grained, amber, abundant fine shell. | 0.6 ! 0.13 ! 1.13 |
: : :HM 1%. : : : :
| 2.0-4.0 ! 4.45 !As Above. H.M. 1%. ' 0.38 ! ©0.02 ! 1.19 !
] 1 | 1 ¥ | ]
1 ] 1 1 1 1 1
' 4,.0-8.0 | 3.50 'As Above. Hit Water Table 4.5m, started sludging ! 1.99 d 0.05 1 0.93 '
! ' '5.0m. Grades to grey, slightly indurated. ! ! : !
| 1 ] ] 1 1 ]
' 6.0-8.0 | 9.05 'SAND, fine to medium grained, dark brown, silty. ! 3.089 ! 0.02 P 0.40 :
] | T ] 1 ] 1
' 8.0-10.0 ! 6.25 tAs Above. : 0.99 ! 0.11 ' 0.19 !
] ] ¥ 1 1 1 1
' ) : E.0.H. 10.0m. ! ! : :
1 1 1 1 1 i 1
: ! : | i E i
E : ! | i : E
1 ] ] I \ 1 ]
1 1 I ] ] 1 ]
1 | t 1 [] I (]
i | E ! : i :
1 ] ] I 1 : 1
: : : ! : | :
! : : i | : |
] ] : 1 1 : 1
: : . | | : S
E ::::::::::;::::::::::;:::::::‘.:::::::::::::::::::::::.‘_".‘..‘:::::::Z::::::::::;::::::::::;:::::::::::::::::::'—' ; m
DOWN HOLE AVERAGE : ! Cog.77 L
o
5o
]



CLIENT
AREA
LOGGED BY
METHOD

(m)

2.0-4.0

4.0-6.0

6.0-6.5

:NATTONAL MINERAL SANDS PTY LTD

:MARRAWAH

5.156

1 5AND, medium to coarse grained, amber, abundant
i fine shell. Hit thin brown layer at 1.5m.
'H.M., 1%

1 SAND, medium grained, amber, abundant fine shell.

'Hit Water Table, started sludging. H.M. 1%.

r
'As Above, grades to grey then into brown, silty.
|

|
'As Above, hit hard indurated layver, couldn’t
penetrate.

E.0.H. 6.5m Indurated.

DOWN HOLE AVERAGE

TITLE No.
LINE No.
HOLE No.

:EL 51/86

:M-28

DRILL DATE:7-4-89

%

1.

2.

58
98

%

LAA

TE0ESY



LA
CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88 :
AREA :MARRAWAH LINE No. :4
LOGGED BY :A. DOVE HOLE No. :M-32
METHOD :HAND DRILL DATE:7-4-89
i INTERVAL | DRY Wt. ! DESCRIPTION ' SLIMES ¢ +600um | H.M. !
: (m) ' (kg) y ' % ' % ‘ % y
l‘""_*_____::.:.::::::'—-:::::::::::::::::::__-:::__.__-:'::::::::::':::::::::::-_':‘—‘::::‘::::::—:::::::___=::::::::====:==:
i 0-2.0 ' 4.50 1 SAND, medium grained, amber, abundant fine shell. | 0.89 ' 0.21 Vo 1.10
l| : :H.M. >1%. : : : :
| i 3 1 1 t ]
b 2.0-4.0 3.95 'As Above, Hit Water Table at 3.5m, started ' 1.18 ' 0.07 i 1.04 '
! : 'sludging. Grades to dark brown at base. ! ! ' '
| 1 ] 1 1 1 1
1 4.0-6.0 | 3.80 'SAND, fine to medium grained, brown, slightly ! 2.60 ' 0.06 i 0.83
i ) tindurated, silty. : : : : :
1 1 1 i 1 1 1
' 6.0-8.0 ! 7.15 1As Above, becoming slighty coarser with depth. H 0.91 | g0.01 i 0.28 !
] 1 ] t 1 ] ]
' 8.0-10.0 ! 3.80 'As Above, very silty. ! 1.42 | 0.04 1 0.09 '
| 1 1 1 1 1 t
1 ] 1 ) 1 ] T
: ! ! E.0.H. 10.0m. : : : !
1 1 1 1) 1 t ]
| : : ' i E E
l : | i . " |
'. : : ; : : :
I 1 1 1 1 ] ]
] 1 1 1 1 1 ]
| 1 1 1 ] ] ]
I i 1 1 I ] t
] ] | 1 ] 1 1
' i i i : : '
] 1 1 i [} i t
] 1 | 1 ] i ?
I i t i t i [)
I | | 1 ] i 1
] 1 1 1 ! i ¥
] 1 1 1 ) 1 )
' i | ' : : ; e
' | i ' l ' ' Qn
[ oo s fsfsfonreiipesls syt tensessftesmfbur s e s s sttt e s s s s e ettt : w
DOWN HOLE AVERAGE | ) i 0.82 ' ECD
-



CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88 -
AREA :MARRAWAH LINE No. :4
LOGGED BY :A. DOVE HOLE No. :M-36
METHOD :HAND DRILL DATE:7-4-89
' INTERVAL ! DRY Wt. ! DESCRIPTION ' SLIMES ! +600um ' H.M. !
) (m) : (kg) I ] % i % H % i
! -—--__---""'___-"'"'—"——___:::::::::::::::::::___:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
o 0-2.0 ! 4. .55 '!'SAND, fine to medium grained, amber, abundant fine! 0.59 ' 0.21 r1.14 '
! ' tshell. H.M. present. ' ! ' !
] ] ) 1 | t ]
1 2.0-4.0 ! 3.865 1As Above. H.M.»>1%, 1 0.71 | 0.08 : 0.96
i ] ] 1 | t I
' 4.0-6.0 ! 5.65 'As Above. Hit Water Table at 5.3m, started ! 1.386 ! 0.27 1 1.36
! ! isludging. Grades to dark grey. ! ' H '
1 1 | 1 I ] 1
! 6.0-8.0 | 7.45 ISAND, medium grained, light grey to white, grades | 0.29 ' 0.05 vy 0.29 H
l ! ito brown-grey at base. l ! ! !
1 1 1 I 1 1 1
1 1 1 | ) 1 ]
' 8.0-10.0 ! 6.20 'SAND, medium grained brown, slightly indurated, ! 0.21 ! 0.11 b 0.21 '
t ] ) ] ] | 1
' ' ' E.0.H. 10.0m. ! ! ! !
i : ! : i ' '
] t ) ] 1 ) 1
] ] ! r | 1 1
] H 1 t 1 1 i
) ’ | ) 1 ] i
! 1 1 1 1 1 1
[] ] 1 1 [] ] 1
: H l | " ) |
1] 1 1 1 ] ] 1
¥ ] i 1 1 1 1
1 1 1 1 ] 1 1
1 1 [} ] 1 3 1
1 1 i 1 1 (] 1
] 1 1 1 | r ]
1 1 1 | | ] I
] i | i 1 ) ]
1 1 | 1 ) ] 1
; l '. | I ‘ : o
b e e e e o m e e e e e mm S e e m e A m m S e mm e m e m e mmmmmmmmeme— e ————e ' o
DOWN HOLE AVERAGE | ' I 0.79 N Ef
O
£

¢



CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/88

AREA : MARRAWAH LINE No. :4

LOGGED BY :A. DOVE HOLE No. :M-40

METHCD :HAND DRILL DATE:7-4-89

! INTERVAL | DRY Wt. | DESCRIPTION v SLIMES | +800um | H.HM '

; (m) | (kg) : : % | % ‘ % !

?__6:5T6__—T 5.00 ?éAND. fine to medium grained, amber, abundant fine?———57;6———T——_ata;___?__itaé___E

) | 'shell. H.M.>1%. : ! ) '

1 | t i 1 1] i

1 2.0-4.0 3.80 'As Above. H.M.>1%. ! 0.37 : 0.05 Voo 1.14 E

1 | | ] 1 ] T

' 4.0-6.0 | 3.60 'As Above. H.M.»>1%. ! 0.386 ! 0.03 V0,92 !

1 1 ] - 1 1 t i

] 1 I ) ] ] 1

! 6.0-8.0 | 4.60 'As Above, becomes coarser with depth, hit dark ' 0.84 ' 0.02 7 1.03 '

| | . 'grey layer. H.M.>1%. : : ' :

1 1 ] 1 1 ] 1

' 8.0-10.0 | 5.65 ! SAND, medium to coarse grained, grey, abundant ! g.77 1 0.03 ; 1.40 '

! t 'fine shell. Hit Water Table 8.5m, started ! ) ! !

! ' lsludging. Grades to brown-grev. H ' : !

) ' l ' ' : ' i

! ! ' E.0.H. 10.0m. ! ! ! !

' l ' : l : ) '

1 b ] ] ] ] ]

] ] 1 ] 1 ] 1

: : : : : | :

, ! " : : ' :

1 ] t 1 1 ] ]

; | s s s s :

i i : E E : L

: I : 1 H : | e

E ::::::::7:__,:::::::::::::::::::'_":::::::::::::::::::::::::::::::::::::::::::___:::::::::::::::::::::::::::::: : “.:O

DOWN HOLE AVERAGE ! ! ¢o1.11 L W

)
Ca



o

£J

I
CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL H51/86
AREA :MARRAWAH LINE No. :4
LOGGED BY :A. DOVE HOLE No. :M-44
METHOD : HAND DRILL DATE:7-4-89
' INTERVAL | DRY Wt. | DESCRIPTION v SLIMES | +600um | H.M !
H (m) i (kg) ' : % I % : % !
\ 0-2.0 ! 2.90 !'SAND, fine to medium grained, amber, abundant 't 0.57 i 0.32 ! 1.04 !
l ' tfine shell. H.M. 1% ! ' ! !
1 1 t 1 i 1 1
v 2.0-4.0 | 3.50 'As Above, grades to medium grained. H.M.>1% ! NA ' 0.11 Vol1.22
1 1 1 1 t i t
' 4.0-6.0 ! 4,40 'As Above, hit dark grey laver. H.M.>1%. : 1.10 H 0.05 ' 1.14 '
1 1 1 1 1] | T
1 1 { ] ! T
' 6.0-8.0 | 4.50 !SAND, medium grained, amber, abundant fine shell. ! 0.53 ' 0.05 E 0.81 1
I ' " H.M.>1%. ; ' ! |
| 1 1 ] ] 1 ]
' 8.0-10.0 ! 4.90 'SAND, fine to medium grained, light grey. Hit ! NA H 0.10 0. 27 !
! ! iWater Table 8.3m. No mineral visible below water | ' : !
! ! 'table. Started sludging, grades to brown-grey. ! ! ! !
t 1 | 1 1 i ]
| | | ] ] ] ]
' ! ! E.OH. 10.0m. ! ' ! !
) ! : ' i ' i
t I 1 1] 1 ] ]
1 [} 1 ] | ] 1
t ] 1 1 | t 1
] ] r 1 1 1 1
] ] 1 1 I ] ]
: ; ' : | ‘ :
1 1 3 ] | 1 1
1 1 ] ] ] H H
1 1 1 ] 1 ] 1
1 1 t ] 1 ] i
1 1 r 1 1 1 i
l l | : | ' i
t 1 ] | t 1 ]
} 1 ] 1 | ] 1
t (] ] 1 ] 1 1
¥ ) 1 1 ] ) 1
' ' l i l : ]

DOWN HOLE AVERAGE ! ! 7 0.90 !
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CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/86 e

AREA :MARRAWAH LINE No. :4

LOGGED BY :A. DOVE HOLE No. :M-48

METHOD :HAND DRILL DATE:7-4-89

! INTERVAL | DRY Wt. | DESCRIPTION ' SLIMES ! +600um | H.M. :

: {(m) ' (kg) ‘ : % i % ' % :

E 0-2.0 ' 3.40 !GAND, fine to medium grained, amber, abundant ! 0.72 ! 0.24 :__57559__5

| : lfine shell. H.M. 1% ! : : :

i 1 | 1 ] ) 1

I 1 | I 1 I ]

b 2.0-4.0 ! 4.00 'As Above. H.M.>1%. | NA ! 0.03 y 0.84 :

] 1 t ! ] 1 1

| | r ! | ] 3

b 4.0-8.0 ! 3.75 'As Above, went through dark brown layer. H.MH.»>1%. | 1.20 | 0.13 v 0.85 '

| | ] ] | i 1

I I ) 1 1 1

P 6.0-8.0 i 4. .35 !SAND, medium to coarse grained, amber, abundant ' NA | 0.11 v 1.02 :

! ! 'fine shell, orange at 7.7m. Hit Water Table, : : ! !

) ' 'grades to grey. : ; : :

3 1 1 ] ] | 1

' 8.0-10.0 | 4.25 'SAND, medium to coarse grained, grey, abundant : 3.22 i 0.05 o 0.44 '

¢ ! 'fine shell. Started sludging, grades to brown. ' : ' X

t ] 1 1 ] 1 |

! ! ' E.0.H. 10.0m, : ! ' !

1 1 1 i 1 1 |

; : | | ; : |

1 1 1 1 1 1 1

' H ' | i ' !

| | : | : : :

; | ' | i ' |

I l . | 1 . |

] ) 1 I 1 1 ]

1 ] ] ] I 1 1

| ) 1 ] | ] t

] 1 ] 1 | ] ]

t ] 1 1 1 1 ]

' I ' | | i H

E ; i i i i R

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::===:==::::==::=====::::::::::: ::_I,D
DOWN HOLE AVERAGE ! ' 1 0.82 R

x

-t
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CLIENT :NATIONAL MINERAL SANDS PTY LTD TITLE No. :EL 51/86

AREA : MARRAWAH LINE No. :4 -

LOGGED BY :A. DOVE HOLE No. :M-52

METHOD :HAND DRILL DATE:7-4-89
' INTERVAL ' DRY Wt. ! DESCRIPTION : SLIMES ! +600um ! H.M. |
H {m) ' (kg) : ' % : % oo % !
5 6-2.0 ! 3.20 !SAND, fine to medium grained, amber, abundant fine| 0.37 ! 0.11 ' Bt;é_——i
" ) 'shell. H.M. >1%. ! | : :
] 1 i ] 1 I ]
V 2.0-4.0 | 4 .60 lAs Above. H.M. »>1%. ! 0.29 i 0.07 : 0.91 !
! } 1 1 | t 1
' 4.0-6.0 4.50 'As Above. H.M. >1% ' 0.28 ' 0.06 1 0.80 :
! 86,0-8.0 5.20 'As Above. Grades to coarse grained. H.M. »>1%, : ] ! 0.08 I 0.64
| ! 'H.M. rich at base. ! : ! :
1 ] 1 ] 1 ¥ 1
1 1 1 ] i ] 1
1 8.0-9.5 | 2.90 ISAND, medium to coarse grained, amber. Hit dark H 1.27 ' 0.15 i 0.80 '
! ! !'brown layer at B.9m. Some coarse shell. Hit water | I H !
! ' 'table at 9.0m. Grades to grey and dark grey. ! ' ! !
H ' ' ' ] ! V
! ! i E.0.H. 9.5m. Too wet. ! ! ! !
] ] 1 1 1 1 1
: i l | : l :
1 1 1 1 1 ] ]
i I ] ] i 1 1
1 I 1 t ) 1 i)
] ] ] 1 1 t 1
] ] ! 1 1 ] 1
r 1 ) 1 1 : :
= s e | e : .
: 1 ) ] 1 1 :
; : ) . X i ‘
) 1 1 1 3 i ]
1 i 1 i 1 | i
] ] i 1 1 1 1
1 | | 1 1 t )
1 1 1 ] 1 ) 1
1 ] ] ] i 1 1
] ) I ] | ] 1
| m e o e e e e e e e e e N e S e et e L M R L M N W e e e e M e e A . M R SRR e M M M e e e e E N Y SRt e e e T S R e L S W W e S M M W e S M N W N ) ]

DOWN HOLE AVEERAGE o i 7 0.79 !
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:EL 51/86

TITLE No.

:NATIONAL MINERAL SANDS PTY LTD

CLIENT

14

LINE No.

:MARRAWAH

AREA

:M-58

HOLE No.

LOGGED BY :A. DOVE

DRILL DATE:7-4-89

:HAND

METHOD

H

SLIMES | +4600um
: %

DESCRIFTION

t
]
i
t

DRY Wt.
(kg)

INTERVAL

.00

1

43

.68

abundant

amber,

medium to coarse grained,

fine shell. H.M. present.

10 1 SAND,

4.

0

0-2.

0.85

NA

Hit rock at water table.

1As Above.

.70

0

0-2.4

2

e e |

Rock.

2.4m.

E.O.H.

e e e e Y

DOWN HOLE AVERAGE



48303

t
1
]
!

:EL 51/88

14

:M-80

i +600um
%
0.28

.48

DRILL DATE:7-4-89
SLIMES
0

TITLE No.
LINE No.
HOLE No.

abundant

amber,
started
Rock.

.1m.

DESCRIPTION
1

medium to coarse grained,
'fine shell. Hit Water Table 0.6m,
sludging. Hit rock. H.M. present.
E.O.H.

SAND,

1
|
1
1
|
1
|
1

(kg)
.80

3

:NATICNAL MINERAL SANDS PTY LTD
DRY Wt.

: MARRAWAH
:HAND

LOGGED BY :4. DOVE
INTERVAL
{(m)

CLIENT
AREA
METHOD

w

.89

DOWN HOLE AVERAGE



41830406

APPENDIX 2

Laboratory Heavy Mineral Assay Regults.
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1820472

W 1 29 0524 l4:ile X 094 52 1185 Lawh Har*t 28 e3

R.H.F. LABORATORY HEAVY MINERAL BEFARATION

.' HOUE T UTTDERTH Y TOTAL % P T R A
MU Fe ] P WEIGHT + 2Zmm ! 4&600u | —600u | SLIME | HEAVY |
. ! | kB ! | 1 IMINERAL !}

MARIKAWAH
. LLINE 4

-4 O0-2.0 .40 0.2%60 D.14 99.84 3,39 1.01
M-4 2.0-2.15 1.25 00,0224 .16 99.84 S9.11 Q.34
. ti-13 0-2.0 J.45 0.0384 0.01 FP.9Y S 0.42 1.3%
M-8 2.0-9,0 4.00 0O,0000 0,03 9%.97 0.38 1.28
. M-8 4,06, 0 2,85  Q.0000 0.01 99.99 0,25 1,23
M-8 H.0-8.0 4.1% Q.001%9 0,01 9%.99 0.55 1.21
M--B H.0-10.0 4,10 O.0000 0,02 92.798 .46 Q.26
. M-12 0=, 0 5.1% 0.1012 0.07 99.93 1.14 1.15
M--12 2.0-3.9 4.00 O,.§686F .2 .79 4,05 .51
' M-16 022 00 4.00 0.1148 0.13  99.87 1,04 1.16
M-1d 2.0-3,159 2.90 0.0724 0.22 eq.78 4.564 0,79
M-220 O=-2.0 4.20 0O.0310 0.0 29.95 0,64 1.24
M—-20 2.0=4,0 .00 00,0104 0,06 99,74 0.41 1.13
=20 4 .,06,0 4.10 ©.2329 .50 99 .50 1.65 1.26
' M-2 O=2.0 A.20 0,059 0.07 99.97 0.4&% 1.1%
M-24 Wt a 0 4.45 O _ 0000 0,02 99.98 0.34 1.19
M-220 40—t O 350 00,0000 0.05 %.9% 1.9% 0,93
l M—224 6O .0 9,05  0.u040 0,02 99.98 .09 0. 40
M-24 B8.0-10.0 6.2% 0.0011 0.11 99 .89 0.99 0.19
M-28 0= .0 4.40 0,2044 0.11 99 .69 0.77 .90
M-8 2.0-4,0 4,45 00.0126 0.035 Q.97 0,29 1.00
M-~ 4,0=6,0 5.15 0.0184 0,06 9% .94 1.99 0,09
"‘_:L‘ 6-(:]‘-6‘-3 1 -75 D.OO‘:’C' 0.(’2 79.98 2-99 ‘:’-43
l M-372 Qa2 0 4.50 0.1322 0,08 99,92 0.46Y 1.10
M-32 T -0 I.95 0.0144 0,06 99.94 1.19 1.04
. M-z 4.08,0 I.HE0 O.0157 0,085 . 99.95 2.60 O.67
T &, 0=, .15 0.0000 0.01 99,99 0.9 .26
M-32 B.0-10.0 3.60  0,0025 Q.04 99 .94 1.A2 0,049
' M=% Q=20 4.5% (.1347 0,07 99,53 0,59 1.14
M-3d 2.0-4.0 TLAD 00000 0 0.08 9e .92 0.71 0.9&
M-2& 4.0-4,0 5.6% 01579 0.11 59 .89 4,89 1.36
' M-34 &H.0-8,0 7.4%  Q.0000 0,09 9% .95 0.38 0.29
M--%b B.0~310.0 620 0.0000 0.11 99.89 1.08 0.21
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m14dﬂﬁ_m“”"qu“ubﬁFﬁl* ! TUTﬁL % ' A d A | Y ! 7. H
NUMBER j | WEIGHT 4+ Zmin | +600u ! -&00uw | SLIME | HEAVY |
H I KB ! ' | IMINERAL !
M-4q0 G=-2.0 .00 0,04834 0.03% 9?.97 0.40 1.06
M--a0 2.0-4.0 3.80 00000 Q.05 Q2.99 0,57 1.14
M40 4.0-46,0 .60 0.0000 0.03 .97 0.%4 0.92
M- 40 &.0-8,0 4,60 00,0000 Q.02 29.98 0.H4 1,03
M-40Q B.0=-10,0 5.65 0.0039 0.03F 99 .97 0.77 1.40
-4 4 Q-2 0 2.90 00,2524 0,07 99.93 0.57 1.04
M-44 204,10 G.90 0.0511 Q.06 9.94 N/A 1.22
M--4 4 4 t-d 0 4. 40 0O,0102 0.04 ?9.56 1.10 1.14
M-44 H 08,0 4,50 G.0000 0.05 9. 95 LIRS 0.681
M-~44 8.0-10,0 4.90 0.01108 0.09 79.91 N/A 0.27
1-46 0=, 0 .40 4.16835 Q.04 99.74 0,72 0,848
t-48 2 04,0 4.00 O0.0083% Q.02 oY .98 N/A Q.84
i--a49 A 0-56,0 B3.7% 0.0293 010 2% .90 1.20 Q95
-1k 4. 0-8,0 4.3% O0.0011 0. 11 ¢ .89 N/A 1.02
M-—44 B.0-10.0 4.2% 0.0038 0,05 29.99 .22 0.44
Moty 0=2.0 .20 00472 0.06 99,98  0.37 0.79
M-52 2.0-4_0 4.60 0O,0050 Q.0b 99.94 0,29 0.91
HM-52 4.0-46.0 4.50  0,.0000 .06 99.94 0.28 0.80
f—-52 H,0-8.0 .20 ©.0121 O.07 99.93 N/A 0,64
=52 8.0-9.5 2.90 00,0600 0.09 7,71 1.27 0.80
M-5& 2,0 4.10 00,1983 0.27% .77 0.468 1,00
154 202,84 0D.70 0.1943 D bb 99.34 N/A 0.99
M=-&0 O-1.1 F3.80 Q,0242 0.24 9974 0.49 .89
. 2/87
RUBBTHG 1S.
,‘Il " ‘.l ‘_-,—:'. n ‘:l :-!-‘I [ 8‘:’ (_’ [ 05&8 ") ' 48 "??- 52 1? » :.".’ ‘:-'! 13
BRl-0 2. A5 710 0,0000 .06 99.74 i 0,26
=T 0-1.4 s 70 1.22193 1.54 90 bh.61 0,20
RE--10) 0-1.3 2. A0 1396 2.8 97.74 5.81 0O.16
£l =150 {RECE IS .75 0,232 1.08 98.92 7.04 .18
R1-200 U—2,0 D.00 . 26008 O.dy 9% .31 5.64 .17
fo] -0 Z2.0~53,0 B QL0000 .81 ?.19 2.04 0.10
RT =20 o-1 JI.530 0,.4142 .74 27 .04 .86 ¢.18
K- 500 0-2.0 4.20 0.809% 0.87 99,11 N/A 0.12
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