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SYNOPSIS

1

1. AIM

To determine the resources of heavy mineral sands in the

vicinity of Cowper Point, King Island. At the same time

further assess the reliability of McMahon's 1967 data,

and to obtain samples for mineralogy studies and

metallurgical work.

2. REASON

... National Mineral Sands Pty. Ltd. as operators of a joint

venture with the Peko Wallsend [,td. and Sanidine N.L. are

evaluating the feasibility of recovering heavy mineral

sand resources on King Island. The principal economic

minerals comprising these sands are rutile and zircon

which are currently undergoing buoyant market conditions.

3. SUMMARY.....& .....CONCLUSI0NS

•
3.1 Exploration Licence 41/88 covers 30 km 2 on King

Island in the vicinity of Cowper Point .

3.2 The Back Beach deposit is the oldest mineralised

beach sand occurrence, it overlies Tertiary calcareous

sandstone. The deposit is indurated with organic cement.

3.3 The High Dune deposit comprises a sequence of

mineralised beach deposits capped with mineralised

Aeolian dunes, which extend to the modern coastline south

of Cowper Point. For the most part this deposit is a

clean, well sorted sand with little matrix.
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3.4 Drill hole locations were surveyed by tape and

2

compass prior to drilling. Upon completion of drilling

the High Dune drill hole collars were surveyed to give

accurate co-ordinates and elevation.

3.5 A reverse circulation drilling programme of 342

holes totalling 2101.9m was supplemented with 52 hand

drilled holes totalling 348.6m, located in areas

in accessible to the drill rig.

~ 3.6 An analysis of recovered sample weights shows a

greater number of samples meeting specification than for

the previous programme at Naracoopa. This is believed to

be due to the Cowper Point sand being cleaner, better

sorted and free of peat.

3.7 Laboratory testing of drill hole samples focussed on

determining % heavy mineral, with mineralogical study of

•
heavy mineral composites.

3.8 Resource estimates have been calculated at 1.5%

heavy mineral cut-off for each of the High Dune and Back

Beach areas, using both McMahon"s 1967 and the recently

obtained NMS data.

3.9 In the High Dune an Indicated resource of 16 million

tonnes of sand contains 510 000 tonnes of heavy mineral

at an average grade of 3.13%, 32 000 t of rutile and

39 000 t of zircon.
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3.10 Within this High Dune resource a higher grade block

has an Indicated resource of 6 million tonnes of sand

containing 260 000 tonnes of heavy mineral at an average

grade of 4.28%, 18 000 t of rutile and 20 000 t of

zircon.

3.11 In the Back Beach area an Indicated resource of 2.2

million tonnes of sand contains 110 000 t of heavy

mineral at an average grade of 5.06%, 8 200 t of rutile

land 13 000 t of zircon.
\

3.12 Withir this Back Beach resource a high grade
,

concBntrati~n has been identified which contains an

Indicated ~esource of 410 000 t of sand containing 57 000
I

annes of heavy mineral at an average grade of 14.05%,

4( 500 t Futile and 6 600 t of zircon.

31~3 F9r both the High Dune and Back Beach areas a

signtf~~antlY increased resource tonnage is obtained by
1,1

consid ring N.M.S. data separate from McMahon's. While

ave-agE grades from both N.M.S. and McMahon data are very

3

clos." both areas the N.M.S. data considered alone

gives a iignificant tonnage increase. It is believed

that The Gost important factor influencing increased

I
N.M.S. to,nage is greater drill hole depth; combined

,

withbette~ resource definition in light of the available

McMa.hon data.

3.14 A computer calculated set of resource estimates are

bei~g compi!ed by Geopeko, Perth, which will take better

~
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account of the High Dune topography than is possible with

manual estimation methods.

3.15 Mineralogy results are summarised in Tables 3 and 5

and detailed in Appendix 4. Throughout the High Dune

mineralogy is generally consistent.

3.16 In the Back Beach there is a marked increase in

zircon content in the southern part of the area (lines

4

1325N and 1600N). Rutile remains fairly constant

throughout. In the north on line 3750NW both rutile and

tI' zircon contents decrease to 2% each of the total heavy

mineral.

3.17 Exploration to the west of Back Beach has shown the

area to contain shallow sand, less than 2m. thick,

although some holes have encountered encouraging grades.

3.18 The strandlines between Back Beach and High Dunes

contain sand thicknesses mostly between 3 and 4m. Some

•
heavy mineral grades are greater than 1.5% and would

require further investigation to determine economic

viability before quantifying the resource.

3.19 Resources outlined to date in the Cowper Point area

are summarised as:

I
,

I

Sand

18 million t

Heavy Mineral

620,000 t

Rutile

40,000 t

Zircon

52,000 t
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4 . RECOMMENDATIONS

5

•

•

4.1 Further investigations to delineate the heavy

mineral resources of the Cowper Point area should follow

demonstration of economic feasibility·



OlU

-.... ,
588011 N

I)

..

SCALE 1: 250000

.... .. o 5 10 kin.----.' "."

..

Sea

EL 41/88

EL 41/88

NATIONAL
MINERAL SANDS

Bay

..Naracoopa

Elephant

LOCATION MAP

ISLAND

EL 28/85

KING

Author: A.DOVE Dat.: MAY 1989 DWG· 10101

Fig No . I



,... .....
uu..

5 . INTRODUCTION

REPORT
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7

•

•

Exploration Licence 41/88 covers an area of 30 sq. km. on

the east coast of King Island, Tasmania. Mining

operations for heavy mineral sands (rutile and zircon)

have been carried out in the past to the south of the

licence area, at Naracoopa.

During the past three years the world market has been

dominated by a short fall in supply, particularly for the

Ti02 pigment minerals, zircon and rare earth heavy

minerals. As a consequence the price for these minerals

has risen to historically high levels. The market

outlook for titanium and zirconium raw materials is one

of buoyancy.

In 1966 Ken McMahon & Partners while undertaking a hand

drilling programme near Naracoopa, King Island, took the

opportunity to test the dunes near Cowper Point. The

results were encouraging and prompted a major hand

drilling programme in 1967.

After drilling, using hand auger and cased sludging

methods, on a widely spaced grid with lines spaced 300m

apart and holes drilled at intervals of 30m along them, a

reserve estimate using a 1.5% cut-off grade was made on

both the High Dune and Back Beach deposits. McMahon"s

(1967) estimated reserve was 13,000,000 tonnes of sand

containing 446,000 tonnes of heavy mineral at an average

grade of 3.43%. These estimates were subsequently
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revised by Kibuka (Johnson 1976) to 15,700,000 tonnes of

sand containing 490,000 tonnes of heavy mineral at an

average grade of 3.11%. Cross sections from McMahon

showing heavy mineral grades have been made available to

National Mineral Sands Pty. Ltd.

In 1975 and 1976 Kibuka Mines Pty. Ltd. also carried out

a drilling programme to test the Cowper Point

mineralisation. Only limited results from the Kibuka

•

•

programme are available, and so cannot be used for

comparison purposes .

A hand boring investigation was undertaken during

November and December, 1988 to verify the reliability of

McMahon's results. Results recorded in Dove & Lee

(1988b) show a good correlation with those of McMahon.

A more extensive exploration programme was commenced in

January 1989 and was directed towards:

1. Infill drilling on lines basically spaced mid-way

between those of McMahon .

2. Making a further assessment as to the reliability of

the results recorded by McMahon.

3. Confirm the extent of the heavy mineral occurrences

outlined by McMahon and to seek extensions to the

deposit,

4. To more fully examine strandline sand deposits to the

west of Back Beach and between Back Beach and the High

Dunes for mineralisation.
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5. To obtain samples of mineralised sand for

determination of heavy mineral grades, mineralogy and

metallurgical work.

6. To determine the overall reserves of economic mineral

sand available and to quantify the various resource

types.

Investigations carried out and results obtained from this

programme within Exploration Licence 41/88 supplement the

It results obtained from a similar work programme within EL

28/85; and recorded in Report 20/88 Dove & Lee (1988a).

It

9
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6. T.ENEMENT INFOHMATION

The area encompassed by Exploration Licence 41/88 was

originally applied for by Sanidine N.L. in September 1985

as part of E.L. 28/85. Objections were lodged by parties

involved with a proposed resort development (Kings

Paradise Resort) and subsequently 30 sq. km. at Cowper

Point was excised from the north eastern corner of E.L.

28/85 upon granting this licence.

In 1988, when the resort proposal had not materialised,

It Sanidine N.L. along with its joint venture partners

National Mineral Sands Pty. Ltd. and Peko Wallsend Ltd.,

applied again for an exploration licence covering the

Cowper Point area.

Exploration Licence 41/88 was subsequently granted over

an area of 30 sq. km. on 28th October, 1988. Figure 1 is

a map of King Island showing the licence area.

The licence encompasses land comprising:

It Private Property

Crown Land

Tasmanian Territorial Seas

It excludes 0.7 sq. km. being part of the Lavinia Nature

Reserve.
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7 . BRIEFREVllULQEGKQLOGX

7.1 General Geology

The basement rocks of King Island consist of Pre-Cambrian

Metamorphics, and Palaeozoic sediments and volcanics.

Granitic rocks of two ages have intruded the above

sequences - Devonian potassic granites confined to the

west coast of the island and Carboniferous granodiorites

and adamellites confined mainly to the east coast of the

• island.

The majority of the basement, however, is covered by

Tertiary sediments, Pleistocene and Recent superficial

deposits.

7.2 Formation of Depoaita

11

•
In the Cowper Point area the Back Beach Deposit is the

oldest mineralised beach sand occurrence. This deposit

is the northerly time equivalent to the Lanherne deposit

at Naracoopa and is most probably a Pleistocene

interglacial beach deposit.

The Back Beach deposit overlies the Tertiary calcareous

sandstone, similar to that outcropping at the mouth of

Blowhole Creek. In some areas, particularly along the

western flank of the Back Beach deposit, a dark grey

carbonaceous clay underlies the sands and overlies the

Tertiary sandstone. This clay unit thins towards the

east.

Traversing in an easterly direction from the Back Beach
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12

is a series of beach strandline deposits resting directly

on the Tertiary sandstone. These beach deposits

typically fine upwards and often contain a basal gravel

and/or coarse shell layer. Along the eastern side

Aeolian dune sands overlie these strandline deposits.

The High Dune deposit occurs near the modern coastline at

Cowper Point. It comprises a sequence of mineralised

beach deposits capped with mineralised Aeolian dunes.

Beach sequences typically commence with a poorly sorted

It shelly sand, sometimes with carbonaceous silt resting

directly on the Tertiary sandstone. The sequence fines

upwards to a well sorted sometimes richly mineralised

beach deposit. Aeolian dune deposits range upwards to in

excess of 30m. thick. To the south of Cowper Point the

mineralised beach and Aeolian dune deposits extend to the

modern coastline, while to the north of Cowper Point a

younger, non-mineralised sequence of beach and dune

•
deposits has built up on the coastal side of the High

Dune deposit .

High Dune mineral deposition is structurally controlled

by a high in the Tertiary calcareous sandstone basement.

The structural contour map for the base of the sand body

(Figure 25) shows the highest area is in the vicinity of

drill traverse line 3150N. The basement high appears to

have caused heavy mineral concentration to the north,

principally between lines 3150N and 4050N.

The higher concentration of heavy mineral most likely
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•

occured due to an altered energy regime in the shall0w

beach environment caused by the structural high. This

caused the deposition and accumulation of the higher

density heavy minerals.

7.3 Nature of Deposits

The Back Beach deposit comprises a moderately well sorted

sand with a coarse basal deposit particularly along the

western flank. Also along the western margin some very

high heavy mineral grades have been encountered in the

near surface sands. For the most part the deposit is

indurated with accumulated organic cement, similar to

Lanherne Beach at Naracoopa. Blowhole Creek forms the

western limit to this deposit.

The High Dune deposit comprises a moderately well sorted

beach sequence overlain by a well sorted Aeolian dune.

For the most part the sand is very clean with little

with coarse sand occur near the base in places. The

western part of the High Dunes overlies organically•
matrix. Shell content is variable. Pebbles and shells

cemented sands similar to those of Back Beach.
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8. SURY.EY.AND.J'IAPPING

8.1 Preamble

588019 14

•

•

A project grid was established using an existing north-

south straight trafficable track along the axis of the

Back Beach deposit as a base line. This line was given

an eastings designation of lOOOE. It formed the base

line for the 1967 McMahon grid. At the northern end the

lOOOE line swings in a north-westerly direction and has

been designated lOOONE .

Drill hole positions were established on east-west

traverse lines. Traverse lines were established at right

angles to the lOOOE line and mostly spaced at 300m

intervals, in order to be spaced half way between

McMahon's 1967 traverse lines and provide greater

information density. Figure 2 shows the IOOOE base line

and the location of all traverse lines over the length

where drill holes were located.

Three exploratory drill traverse lines extended west of

Back Beach. These lines were located to coincide with

existing cut lines and do not intersect the lOOOE line at

right angles. In these cases the line has been given a

designated northing at the point of intersection with the

IOOGE line.

All survey of locations prior to drilling was by tape

compass and range pole. In the case of the Back Beach

and intermediate strandlines between Back Beach and High

Dunes, this survey method is considered to be
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sufficiently accurate for resource estimation purposes,

since there was good line of sight along cleared lines

with minimal topographic relief.

Tn the High Dune deposit topographic relief caused

problems with survey. Furthermore many drill holes had

to be relocated to sites accessible by the drill rig

which were offset from the original pegged location. In

the extreme cases offsets approaching 30m. were made,

requiring a rig drilled hole on the offset location and a

hand bored hole on the original site. When offsetting

hole locations, a balance was made, where possible, to

ensure a consistent sampling of the topographic relief

i.e. some holes were offset upslope and some downslope,

rather than all offsets downslope. Upon completion of

the drilling in the High Dunes drill hole collars were

surveyed by Mr. R. Cleeland, a registered surveyor.

Collar elevations to mean sea level and co-ordinates to

AMG were recorded and are reproduced in Appendix I of

this report.

Table 1 records drilled traverse lines as originally tape

surveyed to the project grid.

8.2 Orthophoto Mapping

Photogrammetric survey control was established at 12

targeted locations within the mapping area. A closed

survey traverse was undertaken based on survey marks

found at Naracoopa and Cowper Point with azimith checks

15
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TABLE 1

Drilled Traverse Lines on Project Grid

--- .."-

Easting Northing Location Hole Spacing No. of Holes
Drilled

1640E - 2440E 4650N High Dune 40m 21

1920E - 2640E 4350N High Dune 40m 21

1930E - 2720E 4050N High Dune 40m 23

1880E - 2680E 3750N High Dune 40m 21

2160E - 2720E 3450N High dune 40m 17

• 2120E - 2640E 3150N High Dune 40m 14

2060E - 2800E 2800N High Dune 40m 12

2040E - 2380E 2500N High Dune 40m 10

2120E - 2280E 2200N High Dune 20m 9

2080E - 2320E 1900N High Dune 20m 9

2040E - 2240E 1600N High Dune 20m 11

940NE - 1120NE 4020NW Back Beach 20m 10

940NE - 1320N£ 3750NW Back Beach 20m & 40m 14

940NE - 1080NE 3450NW Back Beach 20m 8

780E - 920E 3150N Back Beach 20m 8

840E - 1040E 2800N Back Beach 20m 11

840E - 1080E 2500N Back Beach 20m 13

840E - 1120E 2200N Back Beach 20m 15• 920E - 1120E 1900N Back Beach 20m 11

940E - 1140E 1600N Back Beach 20m 11

1140E - 1360E 1600N* Back Beach 20m 12

(*Offset 20m south i.e. 1580N)

860E - 1340E 1325N Back Beach 20m 25

960£ - 2080E 3150N Strandlines 40m 29

1160E - 2080E 2200N Strandlines 40m 24

440E - 840E 2688N West of Back 40m 11
Beach

540E - 960E 1638N West of Back 40m 12
Beach

1040E - 1320E 1000N South of Back 40m 8
Beach

TOTAL 390
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on the Councillor Island Light and Counsel Hill Trig

Station. All elevations were established by

trigonometrical heighting.

From the survey information and aerial photography, eight

(8) orthophoto map sheets covering the area from

Naracoopa to Cowper Point were produced. Figure 2 is the

portion of the orthophoto map which shows the area of

investigation within E.L. 41/88. On the orthophoto map

are reproduced the drilled sections of McMahons 1967

traverse lines and the National Mineral Sands 1989

traverse lines .

17
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9 . DRILLIN.G

9.1 Preamble

Drilling operations were carried out using both hand

augering/cased sludging and reverse circulation

techniques. Holes spaced at either 40m or 20m apart

were drilled on east-west traverse lines. Figure 2 shows

the traverse lines plotted on the orthophoto map, while

Figure 3 is a plan which shows surveyed drill hole

locations .

• A brief descriptive log for each drill hole is presented

in Appendix 2.

9.2 Hand Drilling

18

•

Hand augering was carried out by Moina Mining Industries

in areas inaccessible for the drilling rig. Holes were

hand augered to water table using 50mm diameter hand

auger. When water table was reached, 50mm casing was

inserted into the hole and was advanced by sludging using

a whistle top sludger on aluminium extension rods.

In the High Dune area auger holes were terminated at

11.5m if rock basement, pebbles or thick clay were not

intersected prior to this depth. Samples for the first

interval were 1.5 metres, with subsquent samples

representing 2 metre increments. A total of 348.6m from

52 holes was drilled.
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9.3 Reverse Circulation Drilling

588024
19

•

•

Reverse circulation drilling was carried out, using a

drilling rig mounted on a Toyota Landcruiser. The hole

size was BQ (56mm diameter), and the drill rod lengths

were 6 metres. The advantage of this type of drilling

compared to hand augering, is greater depth penetration

and clay and gravel layers can also be penetrated. It

does however tend to down grade contained heavy mineral

grades when compared to results obtained from hand

drilling, as was demonstrated at Naracoopa, Dove & Lee

1988a.

The Tasmanian Department of Mines would not allow limited

dozing in the more heavily vegetated western parts of the

High Dunes. Considerable effort was expended to hand cut

access to comply with the Departments directions in these

areas.

Photos 1 to 4 show various aspects of the drill problems

encountered, and damage caused to equipment by thick

vegetation on the 3150N line.

All drilling was terminated at rock basement or thick

clay. The first sample taken from the hole represented

the top 1.5 metres, with successive samples representing

2 metre increments. Samples were successfully obtained

from above and below the water table and from indurated

layers. A total of 2101.9m from 342 holes was drilled,

including three (3) water testing holes drilled
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Before hand-clearing to gain access to drillhole
2l00E, 2800N

20
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PhoLograph 2

Drill rig on site for hole 2100E, 2800N
showing extent of hand clearing required
to gain access.

21



~otograph 3

Part of drainage to compressor truck
resulting from inadequate Clearing toaccess 2800N line.

22
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Photograph 4

Showing drill hole 2280E, 3lS0N after
completion of drilling. Only limited
hand clearing was required to gain access.

23
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•

In order to maintain a check on reliability of sampling,

weights/volumes of recovered samples were monitored. The

sample weight specifications applied were:

Sample weight recovered not to vary by more than 25% from

the mean theoretical for hole diameter, for 95% of the

samples recovered.

For 56mm diameter hole:

Volume per 2 metre interval is

(56/2)2 * rr * 2000 = 4,926,017 mm 3

Sand has a density of 1,600 kg/m 3 = 7.88 kg

Applying 25% weight variation, range is:

Dry sand 5.9 to 9.9 kg

95% of the samples recovered should be within the above

weight range.

9.4 Drillhole Sample Weight Variations

Reverse circulation drillhole samples were subject to a

weight check as a means of establishing sampling

consistency. According to the criteria stated in Section

9.3 above, 95% of 2m samples should fall within the

weight range 5.9 to 9.9 kg.

An analysis of dry sample weight was carried out for all

results despatched up to and including those dated 20th

March, 1989. Most samples included in this analysis were

derived from the High Dunes deposit. In carrying out

this analysis top and bottom intervals were considered

separately from middle drill hole intervals. Weights for
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top and bottom intervals of less than 2.0m length drilled

were factored to a 2.0m equivalent so that a direct

comparison could be made. Table 2 shows the results of

this weight check along with results from a similar study

made on the Naracoopa samples (Dove and Lee 1988a p 16)

where only drill hole middle intervals were considered.

Comments pertaining to sample weight variations are:

· Top intervals tend to be underweight. None of the top

intervals are overweight. Low sample weight for the top

interval of reverse circulation drilling is a well known

phenomenon.

· Middle sample intervals fall mostly (91.8%) in

specification.

· There is a tendency for middle sample intervals to be

slightly underweight with 6.4% underweight compared to

2.0% overweight.

· Compared to drilling at Naracoopa there is a greater

number of samples meeting specification. Considering

that the same drilling equipment and personnel were

employed, the most likely explanation for better sample

weight control at Cowper Point is the ground conditions

in the High Dunes where the sand is clean, well sorted,

more uniform grain size and mostly free of induration.

The lack of peat in the High Dunes is particularly

significant.

25
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TABLE 2

Analysis of R.C. Drill Sample Weight Variations
for 2.Om. Intervals or Equivalent

26

Weight <5.9 kg 5.9-9.9 kg >9.9 kg Total

Top Intervals

No. of Samples 90 44 Nil 134
%of Samples 67.2 32.8 Nil 100.0

Middle Intervals (Cowper Pt. )

No of Samples 25 367 8 400• % of Samples 6.3 91.8 2.0 100.1

Middle Intervals (Naracoopa Dove & Lee 1988 a )

No. of Samples 66 325 15 406
% of Samples 16.3 80.0 3.7 100.0

Bottom Intervals

No. of Samples 38 78 18 134
% of Samples 28.4 58.2 13.4 100.0

•
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•

•

· Bottom intervals have the highest number of overweight

samples, most probably due to a tendency to "mine" at the

end of drilling some holes.

· Bottom intervals still maintain the tendency to have

more underweight (28.4%) samples than overweight (13.4%)

samples.

· The bottom interval underweight samples are most

probably caused by partial blockage of the samples

recovery system by shells and pebbles .

.The reverse circulation drilling fails to meet the

specified weight criteria of section 9.3. There is an

overall tendency for the samples to be less than the

theoretical weight which is more acceptable than samples

significantly larger than the theoretical weight. The

cause of overweight samples is usually a tendency to

"mine" sample from the hole which produces a non

representative sample biased towards the interval mined .
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10. LABORATORY ..TESTLN.G

10.1 Heavy Mineral Determination Procedure

All samples that were assayed for heavy minerals on a

routine basis during the main programme were treated by

R.H.F. Laboratories, Smithton, using the procedure

outlined below:

1. Dry sample a6 received.

2. Weigh and record dry weight.

3. Screen on a 2 mm coarse sieve to break up lumps .

4. Riffle split approximately 100 gm working sample.

5. Re-pack balance of sample.

6. Weigh working sample.

7. Screen on 1000 micron sieve and weigh plus 1000 micron

fraction.

8. Caustic wash using a 2 percent NaOH solution, agitate

and allow sand to settle.

•
8.1 Decant NaOH solution, wash and decant with clean

water in repeated steps until all NaOH is

removed.

8.2 Dry washed sample.

8.3 Weigh washed and dried sample and calculate

percentage lost as slimes during washing.

9. Using THE, separate heavy minerals.

10. Dry and weigh heavy minerals.

11. Calculate heavy minerals as a percentage of the

sample weighed in step 6 above.

12. Package heavies for despatch.
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13. Records results for:

dry weight of sample as received.

weight % of +lmm material

weight % slimes

weight % heavy minerals

10.2 Results of Heavy Mineral Determination

588034
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•

•

Heavy mineral contents for individual samples are

recorded against drillhole descriptive logs in Appendix

2. Also recorded on the drill hole logs are % slimes and

% + Imm.

Copies of laboratory result certificates are included as

Appendix 3 of this report.

Figures 4 to 14 are cross-sections showing heavy mineral

grades for each drillhole interval in the High Dune

deposit. Back Beach deposit cross sections are included

as figures 15 to 23 showing heavy mineral grades.

10.3 Mineralogical Investigation

Mineralogical studies were carried out on bulk composites

of heavy mineral. Composites were prepared by combining

intervals both vertically and horizontally for a number

of adjoining drill holes for areas containing plus 1.5%

heavy mineral.

For most composites all magnetic fractions were subject

to point count, while a few selected samples had only the
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The method

•

•

1.2 amp non magnetic fraction point counted.

adopted for mineralogical study was:

1. Magnetically separate the heavy concentrate into:

hand magnetics

0.5 amp Frantz magnetics

1.0 amp Frantz magnetics

1.2 amp Frantz magnetics

1.2 amp Frantz non-magnetics

using a Frantz magnetic separator with forward slope

of 250 and side tilt of 18 0 .

2. Weigh each magnetic fraction.

3. Optically identify mineral grains and point count a

minimum 500 points for the relevant magnetic

fractions.

Mineralogical examinations were carried out by Applied

Petrographic Services, Sydney.

Results are included as Appendix 4 and shown on the cross

sections, Figures 6 to 23.

Mineralogical results as reported are weight percent for

magnetic fractions and volume percent for the optically

identified point counted grains. The total percentage

for the whole sample is a combination of weight and

volume, as reported by Applied Petrographic Services.

Before using mineralogical results in resource

assessment, a number of check calculations were made to
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adjust the volume % for the rutile and zircon rich non

magnetics to weight % on the basis of specific gravity

for the contained rutile and zircon spe~ies. It was

found that such a correction would increase rutile and

zircon content of the total sample by a maximum of 1% and

for most samples the increase was less than 1%. The

variation is considered to be within the limits of error

and so no specific gravity correction was applied to

volume percentages .

31
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11. RKSQURCE.KSTIMATKS.AT 1.5% CUT::QFF

11.1 Preamble

Estimates of contained resources have been made on the

basis of data obtained from the drilling, testing and

mineralogical work programmes. These resource estimates

have been prepared in accordance ~ith the Australasian

Code for Reporting of Identified Mineral Resources and

Ore Reserves, a copy of which is included in Appendix 5.

Resource estimates have been calculated initially at 1.5%

heavy mineral cut-off. Limits at 1.5% cut-off are shown

on the cross-sections, Figures 6 to 23 and are also

plotted on plan in Figure 24. A 1.5% heavy mineral cut­

off was selected as being near the lower end of the

ultimately selected economic cut-off limit. This

decision was made prior to detailed mineralogical results

in order that samples for mineralogical determination

would relate more closely to the finally selected cut-off

limit .

The method of calculation was:

i) Calculate average heavy mineral grade for each drill

hole down to 1.5% cut-off.

ii) Determine cross-sectional area of influence for each

drill hole. Each drill hole represents a block extending

half way to the adjoining drillhole i.e. either 10m. for

Back Beach or 20m. for High Dunes to each side.

32
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iii) Calculate cross-sectional area and average grade for

each mineralised block.

iv) Calculate contained volumes on the basis that each

cross-section has an area of influence half way to next

cross-section line.

The following have also been used:

. Tonnage conversion factor 1.6 t/m 3 based on bulk

density determination of 1.67 t/m 3 for sand containing

1.79% heavy mineral, at Naracoopa ( Dove & Lee, 1988a, p .

18) .

. All reserves are considered as "Indicated" and totals

have been rounded to 2 significant figures as set out in

Tables 3 to 6 .

Figure 24 is a plan showing the resource blocks with the

boundaries as calculated. The plan distinguishes and

quantifies the individual types of mineralisation as well

as showing the contained rutile and zircon .

11 . 2 High Dunes

The High Dune deposit contains both strandline and

Aeolian dune concentrations of mineralisation. Figure 24

shows the extent of the area considered which is bounded

in the north by McMahon"s 160N traverse line and in the

south by a line half way between McMahon"s 90N and N.M.S.

1900N traverse lines i.e. 1960N on the N.M.S. grid. The

western boundary for the most part is the junction

33
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•

between back barrier swamps and A~olian dunes which is

marked by a distinct break in slope.

McMahon's (1967) results as well as the recent results of

N.M.S. have been included in the resource calculations.

The McMahon results have been demonstrated to be reliable

as shown by Dove & Lee (1988b). Subsequent work has

further reinforced the reliability of McMahon's results

with respect to:

extent of High Dune mineralisation

overall grade trends

In calculating resource estimates McMahon's results for

heavy mineral content have been given equal weight with

those of N.M.S. thereby increasing density of available

data throughout the mineralisation. In the north of the

High Dune deposit the 160N, 150N, 140N and 130N traverse

lines of McMahon and the 4650N, 4350N and 4050N traverse

triangular resource blocks are generated (see figure 24 )

with a bisector separating the McMahon and N.M.S.

traverse lines into blocks. This creates a variable

north-south extension and so each drillhole has been

treated as a separate sub-block with an extension to the

edge of the resource block. At the apex of each

triangular resource block preference has been given to

N.M.S. drill hole data.

•
lines of N.M.S. cross each other. In this area

Table 3 sets out the resource estimates block by block

for the High Dune area. Only mineralogy due to National
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TABLE 3

IlmICP.TED RESCURCES .1. :.% CUT-OFF.

McMAHON N.M.S. :EXTENSION (rn):t/m EXTENSION: H.H. MINERALOGY
(1987) (1959): %

:Nth 5th Total:Raw Sand:H.M.: :Rutile Zircon Leu. Sand

TeNNES

H.M. :Rut,ile Zircon Leu.
===============-=============================================================================================

306 248 7 105: 355 355 355

1 535 488 39 306: 1 965 1 965 1 966

150N

4650N

VARJAELE

VARIABLE

VARIABLE

2.28: (6)

2.56: 5,
2.32: (6)

(5 )

5

( 5)

( 5 )

5

( 5)

192 628 4 390: 220 220 220

1 226 240 36 123: 1 626 1 806 1 806

140N

4350N VARIABLE

VP.RIABLE

2.95: 4.5,,
3.33: (6.6)

5

(6 )

6

( 5) 559 864 lS 643: 1 025 1 119 932

405(IN VARIABLE 3.41 6.5 7.6 5 1 126 741 58 197: 3 822 4 516 2 940

130N VARIABLE 3.25 (6.5) (7.5) (5.5): 1 191 672 38 729 2 517 2 90S • 130

90 58 148 5 5ClO
,

178 J.23 (6.5) (7.51 (5.5): 614 000 26 344 1 712 1 576 1 449

12 C)\B

375ct~

90 66 165

11 516

6 213

445: 3.74 6.5
,
,

31[;: 3.50 7,

a

10

1 757 5{iO 65 8SCI 4 251 5 S69 3 S52:
,,

1 333 310 48 ~:5(1 3 264 4 8US 2 883:

58 100 158

65 90 156 213, 3.76 6.5

1ez 2.76: 6.5,

,
,

1 673:1 SIS1 55523 976

377 300 33 ellS 2 146 2 E(16 2 146:

631 516

1 O~4 538 28 756 1 3(9 2 300 2 157

(7 )

7.5

6.5

( 8 )

8

8.5
,

350:(6.5)

,,
1 " ,OL,,

5 660

4 2f?

6 611

14990

3160N

12aN.~

12GN 100 75 175 5 467 164 2.75: 5 8 9 956 725 26 700 1 435 2 296 2 583

til
CO
CO
o
~

o
190

297

810

628

158

130

405

158

130

3515 400

3 160

2 601

449 345 12 555 1 004 1 256

115 974

155 472

759 900 19 050 1 333 1 524 1 333

497 550 13 500 1 013 1 215

270 000

6

7

(6 )

5

(6 )

5

10

8

(9 )

(5 )

5

8

( 5 )

2.CJCJ

81 2.78

20

17: 2.30

,,
36 2.00 (6.5) (7.5) (5.5):

127 2.51: 7

90 2.70 (7.5)

984

768

3 317

2 899

1 800

6 066

158

15365

88

75 75 150

70

88

80 70 150

2800N 75 75 150

2500N , 75 50 155

220(iN

llDN

10(IN
,,,,,
: 9CiN,,
1 _

,-------------------------------------------------------------------------------------------------------------
Ave:re.ge Grade: 3.13: TOTAL T(II~I\ES :16 401911:514 06(1:31 584:39 ';·;)3:30 510,,

TOTAL ROUNDED TOt\J~ES :16 DOC) (1(1(1:510 GClO:32 O(;(I:::,g OOU:~;l JOO
;=======================================

(6.5) Assumed Mineralogy on the ~55is cf Adjacent N.N.S. Mineralogy.
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Mineral Sands has been included in this Table. While

partial mineralogy is available from McMahon's results it

does not contain leucoxene data; it shows similar zircon

contents but rutile on average is 2.5% higher than N.M.S.

data. Furthermore the writers consider the overall

•

•

trends exhibited by the N.M.S. mineralogy data to be

sufficiently reliable to allow a prediction of the

mineralogy on the McMahon lines to be made for resource

calculation purposes.

A figure for % +2mm was determined to be 0.24%. However

this figure was not applied as a correction to the

resource estimates since it does not alter the rounded

figures.

Within the High Dune resource there is a higher grade

resource, which is also shown on Figure 24. This

resource has been defined as the High Dune area where

drillholes contain greater than 3.0% heavy mineral

average grade. Table 4 sets out details of this higher

grade resource .

Estimates were also made for comparative purposes using

only.. .lLtLS. and onlY.Mc.Mahon data , within basically the

same limits used elsewhere. Results are:

Raw Sand Heavy Mineral Av Grade
t t %

N.M.S. 18,000,000 560,000 3.14

McMahon 14,000,000 440,000 3.20

N.M.S. & McMahon 16,000,000 514,000 3.13
(Table 3)



TABLE 4

HIGH DUNE - INDICATED RESOORCES OF HIGH GRADE AREA

041 • •
1 _

1------------------------------------------------------------------------------------------------------------
:McMAHON N.M.S. :EXTENSION (m):t/m EXTENSION: H.M.: MINERALOGY : TONNES
: (1967) (1989): : : % : :_~-----------------

:Nth Sth Total'Raw Sand:H.M.: :Rutile Zircon Leu.: Sand H.M. :Rutile Zircon Leu.
------------------------------ --------------------------------------------------------------------------------------------- ------------- ------------------- ---------------------------------------------------------, ,, ,

130N VARIABLE 4.23 ( 7 ) (7 ) (6 ) , 667 008 28 203: 1 974 1 974 1 692,
I ,, ,

4050N VARIABLE 4.49 7 7 6 :1 048 800 47 121 : 3 298 3 298 2 827,,
120NC 90 58 148 2 067 97 4.68 ( 7 ) (7 ) ( 6) I 306 212 14 356: 1 005 1 005 861I,,

, 3750N 58 90 148 9 043 392 4.34 7 8 6 :1 338 364 58 016: 4 061 4 641 3 480, ,, ,, 120NB 90 65 155 5 213 235 4.50 ( 7 ) ( 8) ( 6) , 808 015 36 245: 2 550 2 914 2 186, ,
I , ,,, 3450N 65 90 155 4 573 192 4.19 7 9 6 708 815 29 760 2 083 2 678 1 786,
,,, 120NA 90 58 148 2 760 120 4.36 ( 7 ) ( 9 ) (6 ) 408 480 17 760 1 243 1 598 1 066,,,, 3150N 58 100 158 2 163 81 3.73 7 9 7 341 754 12 798 896 1 152 896,,,, 120N 100 75 175 4 027 135 3.36 ( 7 ) ( 9 ) (7 ) 402 700 13 500, 945 1 215 945,,,
1 ______ ---------------------------------

========================-=============~========================.---------------------------------------
Average Grade 4.28: TOTAL TONNES:6 030 148:257 939:18 055:20 474:15 739, , , , I, , , , ,

TOTAL ROUNDED TONNES:6 000 000:260 000:18 000:20 000: 16 000
1 ___ - __ --------------------------------1--------------------------------------

(6.5) Assumed Mineralogy on the Basis of Adjacent N.M.S. Mineralogy.
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The above results show:

very similar average grades

significantly higher tonnage estimates for

N.M.S. only data

The higher N.M.S. tonnage estimates are due to greater

depth penetration of drill holes; and greater sampling of

topographically higher ground by the N.M.S. grid compared

to the McMahon grid.

tt In preparing geological resource estimates only limited

consideration has been given to the practicality of

38

mining on each of the cross sections. For the most part

•

the resource estimates are based on practical dredge

mining situations with relatively flat bottom to mine

path. However in places the practicability of dredge

mining is not certain ego on line 2500N Figure 1 holes

2160E and 2220E show a cut off at 1.5% heavy mineral at a

higher RL (shallower depth) than the adjoining holes on

each side which are mineralised for the full sand depth .

Later closer spaced drilling, initially at 20m centres,

may alter the knowledge in this area and will probably

alter the mine plan. One of two potential situations is

likely to arise from closer spaced drilling:

1. It is conceivable that the average grades will be

such that the full depth of the sand body can be worked

through the cross-section, that the lower grades in holes

2160E and 2220E represent relatively small sand tonnages

which cannot be left unmined from a practical viewpoint
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and furthermore are supported by higher surrounding

grades.

2. That the high grades in hole 2200E are localised

concentrations which do not raise average grades

39

sufficiently to be mineable. In this situation the whole

•

•

area may be left unmined or else selectively mined where

grades and tonnage are economic.

For the purpose of preparing this report and making

Indicated Resource Estimates, boundaries to the resource

have been taken, as shown on the cross-sections i.e. at

the 1.5% cut off limit.

A somewhat similar situation may also apply to:

Lines 3450N; 2520E - 2560E (Fig. 10)

3750N; 2640E - 2680E (Fig. 11)

4050N; 2520E - 2720E (Fig. 12)

as has been outlined for 2500N; 2166E - 2220E.

11.3 Back Beach

The Back Beach deposit is an accumulation of beach

deposited strandlines. Figure 24 shows the extent of the

area considered which is bounded in the north by traverse

line 3750NW and along the western boundary by Blowhole

Creek. In the south also by Blowhole Creek where it

turns and flows in an easterly direction, but for

resource estimation purposes the southern boundary has

been taken as a line equivalent to the project grid
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1175N. The eastern extent is determined by heavy mineral

grade.

McMahon's (1967) results as well as the recent results of

N.M.S. have been included in the resource calcualtions.

The McMahon results have previously been demonstrated to

be reliable and recent work has further reinforced the

reliability with respect to:

Overall extent of mineralisation

Overall grade trends

In calculating resource estimates McMahon's results have

been given equal weight with those of N.M.S., thereby

increasing the density of available data throughout the

mineralisation.

Table 5 sets out the resource estimates block by block

for the Back Beach area.

A figure for % +2mm was determined to be 1.96%.

Reference to Section 10.1 of this report indicates that

during laboratory testing heavy minerals are recorded as

a % of the minus 2mm working sample in Step 11. Applying

1.96% as an oversize correction factor will slightly

alter the results which are shown in Table 5 as "Total

Rounded Tonnes After Oversize Correction".

Within the Back Beach resource there is a high grade

mineral concentration which probably represents a single

storm event. This high grade resource is also shown on

Figure 24 and is defined as the area encompassing drill

holes with greater than 5.0% heavy mineral average grade.
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BACK BEACH - INDICATED RESOURCES AT 1.5% CUT-O".

:=='==========================================================================================================:
'HcHAHON N.H.S. :EXTENSION (m) :t/m EXTENSION: H.H.: MINERALOGY
(1967) (19891: %

:Nth 5th Total:Raw Sand:H.M.: :Rutile Zircon LE:u. : Sc;.r;d

TONNES

H.M. :Rutile Zircon Leu. :

============================================================================================================
3750NW 150 150

3450NW 150 122 272

728

352

23: 3.20: 2

9 243: 8

2

12 4

](19 200

95 744

,,
3 450: 69,,
2 ~~8: :!.86

69

294 98

2,5: 6.(:5: 5 9 3 23120
,

26 4.~2:(6.5) (10) (3.5): 91 (:3S

if.C:

,
1(17:

,
168:

138:,,
863:

9(10

388

506

la,

2 373

,,
9 (:iCU: 630

,

~ 2C'5: 3j2,,
5 8(:0: ':;.50,,
387c:: 2:'9

89(1: 71

S 06U; 304

35 956

121 440

,,
347 616 21 573:1 618

4

4

1212

10

11

23 4.1D: E;,

60 8.r·4: i lC! 2 H!2 ceQ,,
31 4.(19:(6.5) (9.5) (2.5) I 11667J

,
141 6.21: ,.5

2(12

552

562

754

580

595

2 272

7[1 85 155

85 E 160

78 78 156

75 78 253

98 SO 178

122 88 220

250(IN

315CN

220CN

:800N

12(:N

lO(iN

11 L!~

194 4(10 12 9(iO:1 032,,
131 370 13 195: 1 320 1 647 1 0,6

90N

eON

190(:N

78 75 153

75 75 150

75 75 150

154

1 296

906

20 13.34:17.5)

66 6.64: 8

91 10,00: 10

( 11 )

11

14

( 4)

4

8

23 562

,
,

3 060: 230 337

1 419

122

516

1600N 70 78 148 1 430 47 3.32: 9 16 5 211 640

,,
6 556: 626 1 113

,
: 70N 78 65 143 943 35: 3.74:(8.5) (17) (5) 134 649 5 ('05: 425 651 250:, , ,, ,
: 1325N 65 150 215 1 565 53: 3.41: 8 18 5 336 4'5 11 395: 912 2 051 570
I ! , I I , I
I I I I I I I

:~===========:=====~====~===========~====~====~====~====~=======~================~===~=======================
Average Grade: 5.06: TOTAL TO!,t\ES :2 181 E77:110 ~65:8 340 :13 225: 4. Bei8,,

TOTAL B(JLJI~LED TON~ES: I

AFTER (lVERSIZE CORRECTION: 2 2(10 (100:110 DUO: 8 200:13 000: 4 7001 _

,--------------------------------------
(6.S) Ass~med Mineralcgy on the Basis of Adjacent N.M.S. Mineralogy.
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Table 6 sets out details of this high grade resource;

which while tonnage is relatively low at 57 000 t of

heavy mineral the grade at 14% is attractive.

Estimates were also made for comparative purposes using

only.. N..M.. S .. and oulyJ1c:MahoD data , within bas ically the

same limits used elsewhere. Results are:

Raw Sand Heavy Mineral Av Grade
t t %

N.M.S. 2,800,000 140,000 5.15%

McMahon 1,400,000 79,000 5.50%

N.M.S. & McMahon 2,200,000 110,000 5.06%
(Table 5)

The above results show:

very similar average grades

significantly higher tonnage estimates for

N.M.S. only data

The higher N.M.S. tonnage estimates are due in part to

greater drill hole depth penetration, but probably of

greater importance is the better definition of

mineralisation achieved as a result of the N.M.S.

drilling and testing utilising the McMahon data as a

basis for planning.
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BACK BEACH - INDICATED RESOURCES AT 5.0% CUT-OFF

---------------------------------------------------------------------------~-------------------------------_.------------------------------------------------------------------------------------------------------------I
McMAHON N.M.S. : EXTENSION (m):tjm EXTENSION: H.M. : MINERALOGY , TONNES ,, ,

(1967) (1989) , , % , , ,, , , , ,
'Nth Sth Total:Raw Sand: H. M. : :Rutile Zircon Leu. : Sand H.M. :Rutile Zircon Leu. :

----------------- ================================= =====================:============== ____________________ I----------------- -------------------1, ,,
2800N 80 70 150 328 :52.1:15.88 7 10 2 49 200 7 815 547 781 156,,

110N 70 85 155 115 :18.9 16.43 (6.5) ( 9 . 5 ) ( 2 . 5) 17 825 2 929 190 278 73,,
2500N '85 75 160 112 :21.2 18.93 6 9 3 17 920 3 392 204 305 102

lOON 75 78 153 187 :16.6 8.88 (6.5) ( 10) ( 3 . 5 ) 28 611 2 540 165 254 89, ,, ,
2200N 78 78 156 496 : 78.5 15.83: 8 11 2 77 376 12 246: 980 1 347 245, , ,, , ,

90N 78 75 153 154 '20.5'13.31'(7.5) ( 11) ( 4) 23 562 3 136: 235 345 125,

1900N 75 75 150 560 70.0 12.50 8 11 4 84 000 10 500 840 1 155 420:,,
80N 75 70 145 360 68.5 19.03 10 14 8 52 200 9 932 993 1 390 795:

,
1600N :70 78 148 144 16.4 11.39 9 16 5 21 312 2 427 218 388 121:, ... ,, ,

70N :78 65 143 144 7.3, 5.09 ( 8 . 5) (17) ( 5) 20 592 1 044 89 177 52:, , ,, ,
1325N :65 150 215 83 7.9: 9.52, 8 18 5 17 845 1 698 135 306 85

===================================================================================~=======================~

TOTAL ROUNDED TONNES
AFTER OVERSIZE CORRECTION

(6.5) Assumed Mineralogy on the Basis of Adjacent N.M.S. Mineralogy.

Average Grade:14.05: TOTAL TONNES :410 443 :57 659:4 596 :6 726 :2 263
, ", ", ", "

:410 000 :57 000:4 500 :6 600 :2 200
1 --------------------------------1------------------------------------
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12. GENERAL.DISGUSSION

12.1 Summary of Resources

588049
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Indicated resources at 1.5% heavy mineral cut-off have

been determined to be:

Raw Sand H.M. Rutile Zircon
t t. t t

High Dunes 16 million 510,000 32,000 39,000

Back Beach 2.2 million 110,000 8,200 13,000

Total 18 million 620,000 40,000 52,000

Within each of the High Dune and Back Beach resources

there are higher grade areas which could be selectively

mined.

The resource estimates stated in this report have an

Indicated status and therefore must be considered as

having a reliability of probably 20%. In broad terms

•
this encompasses the range shown in report sections 11.2

and 11.3 by considering the McMahon and N.M.S. data

separately .

12.2 Resource Estimates - High Dunes

Resource estimates in the High Dunes are significantly

influenced by topography. A close and detailed

examination of McMahon"s traverse lines indicates that

although they form a regular grid they do in fact on

average sample more of the low than the high topography.

The N.M.S. traverse lines infill between McMahon"s lines
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and taken together the t~o sets of data provide a much

improved sampling.

Manually calculated resource estimates only consider

topography so far as it affects the drill traverse line.

Topographic changes bet~een traverse lines are not taken

into account. For the High Dune deposit the contained

sand volume (and therefore tonnage) is largely influenced

by topography. It was considered that a more accurate

estimate would be achieved by determining a volume based

on the available photogrammetry. At the time of ~riting

this report computer calculated resource estimates ~ere

being undertaken by Geopeko through their Perth office,

using the Surpac system.

Preliminary indications are that manually calculated

volumes are in the order of 15% less than those

determined by a rigorous consideration of topography.

Estimates for the High Dunes have at this stage been

calculated to a 1.5% cut-off grade. Within this resource

area is a higher grade block of 6 million tonnes of sand.

(38% of the total) containing 260,000 tonnes of heavy

mineral (51% of the High Dune total). Average grade

increases from 3.13% to 4.28% heavy mineral. This high

grade block is in the western part of the High Dunes and

presents fe~er problems for mining and rehabilitation

than ~ould some of the higher and steeper topograhy in

the area to the east.

45
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The eastern High Dunes in many places contain steep sand

slopes which in one area are non vegetated. Access for

mechanical drilling equipment was not possible on a

number of drill traverse lines, on which the eastern most

holes were all hand drilled. Drill depth penetration in

this area was limited to that attainable by hand boring.

It is still not possible to say whether richer strandline

concentrations of heavy mineral occur beneath these

eastern High Dunes. A possible resource exists,

principally on the eastern end of lines 3750N and 4050N.

~ which would be in addition to that outlined by this

drilling and testing programme. It is pointed out

however, that significant additional resource tonnage in

the eastern High Dunes would depend on higher grade

strandline concentrations which would have to be

sufficiently rich to support the mining of the low grade

overburden.

~

Mineralogy results are detailed in Appendix 4 and

summarised in Table 3. Throughout the High Dune

mineralogy is generally consistent with rutile and zircon

contents somewhat lower than contained in either the Back

Beach deposit or at Naracoopa. There is a tendency

towards slightly higher levels of both rutile and zircon

in the heavy mineral suite in areas of higher heavy

mineral grades.

12.3 Resource Estimates - Back Beach

The Back Beach deposit has a generally flat topography,

similar to that of the Lanherne Beach deposit at
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Resource estimates, manually calculated, do

47
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not suffer from the topography induced errors noted

previously for the High Dune deposit.

Within the Back Beach deposit is a high grade strand of

mineralisation running along the western flank. Table 6

sets out details at a 5% heavy mineral cut-off grade.

This high grade strand contains 19% of the raw sand and

52% of the contained heavy mineral in the whole of the

Back Beach deposit. Average grades of 14.05% heavy

mineral are estimated .

Mineralogical results for the Back Beach are included in

Appendix 4. There is a significant variation from south

to north (along strike) in zircon content which drops

from 18% of total heavy mineral on 1325N and 16% on 1600N

to between 9 and 10% of total heavy mineral on lines

1900N, 2200N, 2500N, 2800N and 3150N. Rutile contents

•
remain fairly constant between 6 and 8% of the total

heavy mineral. Moving north again to Line 3750NW both

rutile and zircon drop to 2% each of the total heavy

mineral.

Mineralogical variations in an east-west direction

(across strike) do not appear significant from results

obtained for the 2200N line. In this case the high grade

mineralisation on the western side of the deposit was

kept separate from the eastern lower grade mineralisation

during mineralogical examination.
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In the Back Beach deposit there is potential to increase

heavy mineral tonnage estimates by extending drilling to

the east particularly on McMahon lines 90N and 120N.

Further the recent N.M.S. drilling at 20m. hole spacing

(compared to McMahon 30m. spacing) has given better

definition of grades, particularly in the high grade

area. Closer spaced drilling at 20m. on McMahon lines

and ultimately maybe 10m. on all lines could lead to

increased resource estimates as the high grade areas are

better defined .

12.4 Other Resources

Exploration drilling was completed with a view to testing

other potential targets. The area of principal interest

was west of Blowhole Creek. Two lines of holes 1638N and

2688N traversed this area. Some encouraging heavy

mineral grades (+5%) were encountered in this area

particularly on the 1638N line, however the shallow depth

of sand (generally less than 2.0m.) overlying the

Tertiary calcareous sandstone would increase mining and

rehabilitation costs.

In the intermediate strandline area between Back Beach

and High Dunes drilling on 2200N and 3150N has

intersected some shallow sands mostly 3 to 4m. thick with

mineral grades greater than 1.5%. Whether these are

economically attractive will depend upon the feasibility

of mining shallow areas, followed by further drilling to

define the contained resource.
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12.5 General Comment

During the work programme undertaken in this

investigation no attempt has been made to determine

variation due to the reverse circulation and hand

drilling methods employed, as was carried out at

Naracoopa. Similarly no comparative or referee heavy

mineral seperations have been undertaken. It was

considered during the planning of the investigation that

such work could be defered until a feasability study had

been completed and showed the project to be economically

viable.

Adequate provision has been made to carry out such work,

if required, in the future .
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• KING I~.RE~L ESTATE TEL No.004621621 4 APr 89 10:58P.02
2

23 to 61 on fi Ie l!iI·,'~~.JJ

.3TADIA
588058

CODE EAST CO NOR'nl CO LEVEL FIELD
No. B.K No.
23 162040 253046.59 5584568.72 4.52 0

I 24 162060 253064.77 5584565.85 8.72 0
25 162080 253083.87 5584%1.66 15.01 0
26 162100 253103.89 5584563.85 1.0.01 0

I
27 l62120 253121. 63 5584558.81 8.39 0
28 162140 253146.37 5584571. 06 17.49 0
29 162160 253162.03 5584561.38 15.13 0
30 162180 253181.31 5584556.71 14.43 0

I 31 162200 253202.54 5584560.47 12.86 0
32 162220 253221.46 5584561.56 8.08 0
33 l62240 25324.1,.02 5584560.80 4.82 0

I 34 192160 253194.09 5584862.37 3.31 0
35 192180 253213.84 5584860.54 3.39 0
36 192200 253233.49 5584859.87 3.37 0

I
37 192220 253254.54 5584858.16 3.37 0
38 192240 253273.72 5584857.34 6.69 0
39 192260 253293.22 5584855.84 8.63 0
40 192280 253313.22 5584855.07 5.73 0

I 41 192330 253332.03 5584856.74 4.36 0
42 192320 253352.90 5584853.34 3.63 0
43 222120 253192.96 5585166.41 4.97 0

I
44 222140 253212.88 5585165.08 5.66 0
45 222160 253232.32 5585164.68 1.0.70 0
46 222180 253251.92 5585163.29 11.60 0
47 222200 253271.73 5585161.16 8.84 0

I 48 222220 253290.78 5585158.08 8.99 0
49 222240 253310.75 5585155.33 5.54 0
50 222260 253329.33 5585152.22 5.34 0

I 51 222280 253348.61 5585150.26 6.24 0
52 252040 253114.19 5585480.13 10.85 0
53 252080 253146.73 5585466.78 11.56 0

I
54 252120 253193.98 5585496.08 8.13 0
55 252160 253233.63 5585463.06 14.10 0
56 252200 253274.51 5585489.90 3.18 0
57 252220 253311.72 5585473.60 9.54 0

I 58 252260 253350.61 5585472.51 7.96 0
59 252300 253390.8'1 55854 " 2. 17 6.39 a
60 252340 253429.75 :'585470.(;9 2.67 0

I 61 252380 253469.85 5,,8 S4'71 . "I 3 2.73 0

I
I
I

•
I
•



TEL No.004621621

253214 . .31
253250.87
253292.28
253332.88
253370.92
253414.67
253449.02
253495 . .38
253530.68
253567.51
253606.49
253340.56
253374.54
253417.80
253455.21
253495.74
25353,3.11
253573.83
253616.33
253652.88
253691.92
253727.61
253'767.00
253315.79
253353.82
253352.91
253394.59
253393.19
253432.67
253471.08
253512.58
253554.14
25359~.33

253631.89
253567.25
253710.84
253748.04
253784.25
253816.66
253855.12

3
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4 RPr 89 10:58P.03

L1WEL

10.n
11.85

6.64
10.20
11.49

3.90
14.35

4.14
9.61
1.74
2.31

11.33
16 .12

9.01
9.05"

15.55
4.69

10.41
12.31

9.54
8.93
3.1"1
3.13

12.66
17.99

5.93
15.41

5.21
8.61
7.57
7.72
5.96
6.35
4.61

:2,3.0'(
21.5J
23.1 R
14.28

3 • .3 4
2.48

coNORTH

5585773.13
5585767.66
5585774.14
5585771.17
5585766.42
5585776.9!'1
5585753.94
5585744.36
5585757.90
5585748.75
5585741.35
5586117.29
5586101.69
5586120.68
5586108.57
5586110.68
5586102.83
5586105.12
5586094.60
5586116.76
5586118.79
5586112.12
5586101.46
5586423.70
5586428.90
5586400.21
5586425.34
5586400.05
5586418.12
5586416.04
5586416.25
5586430.85
5586410.98
558640es.52
5586405.57
';586403.81
558(,401.80
5586396.33
5586381.83
',Sli6 369. n

101 on file NATsAN

co

62 to

EAS'l'CObE

282100
282140
282180
282220
282260
282300
2£2:140
282380
282420
282460
282500
312200
312240
312280
312320
312360
312400
312440
312480
312520
312560
312600
312640
342160
342200
342200
342240
342240
342280
342320
342360
342400
342440
342480
342520
342560
342600
342640
342680
342720

I KING-IS.RERL"ESiRTE

I
Listing from !'oints

I STADtA
No.

I 62
63
64

I
65
65
57
68

I 69
70
71

I 72
73
74
75I 76
77
78

I 79
80
81

I ~~
84

I
85
86
87
88

I 89
90
91
92

I 93
94
95

I 96
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I
99
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LisLlng irom points 102 to 14 ~; on file NATSA.N

I STADIA CODE EAST CO NORTH CO LEVEL FIELD
NQ. B.l< lh.

I 102 371880 253070.00 5586742.00 4.98 0
103 371920 253108.53 5586725.65 8.50 0
104 371960 253146.59 5586739.94 9.68 0

I
105 372000 253185.53 5586735.62 6.76 0
106 372040 253225.41 5586733.50 6.14 0
107 372080 253265.81 5586732.82 6.39 0
108 372120 253306.22 5586732.17 6.19 0

I 109 372160 253345.84 5586729.18 6.93 0
110 372200 253385.54 5586726.51 6.91 0
111 372240 253424.63 5586723.94 15.7" 0

I 112 372280 253459.11 5586725.50 8.4 ? 0
113 372320 253501.60 5586'111.33 18.2/. 0
lH 372400 253576.62 5586709.28 11.33 0

I
115 372360 253528.87 5586696.56 19.12 0
116 372400 253576.62 5586709. ;~8 11 ..:1.'\ 0
11.7 372440 253611.76 5586712.:17 18.97 0
118 372480 253650.77 5586722.66 4.1;1 0

I 119 372520 253684.15 5586704.60 6.36 0
120 372560 253722.83 5586702.03 10.17 0
121 372600 253763.45 5586699.69 11. '76 0

I
122 372640 253798.28 5586697.40 23.15 0
123 372680 253835.33 5586694.14 24.35 0
124 401930 253131.14 5587057.67 4.33 0

I
125 40l.960 253160.70 5587056.30 5. ~,4 0
126 402000 253199.81 558'/049.47 9.b] 0
127 402040 253239.33 5587045.89 12.04 0
128 402080 253278.62 558'7042.·f 4 D.H 0

I 129 402120 253318.46 5587038.51 13. 8 J 0
130 402160 253356.07 558703"7.57 9. 'J6 0
131 402200 2533%.28 5587027.36 11. "Co 0

I
132 402240 253433.75 5587038.07 6. "7:' 0
133 402280 2534'7"1.48 5537025.21 6.36 0
134 402320 253516.51 5587018.80 8. 19 0
135 402360 253560.98 5587018.53 13 .18 0

I 136 402400 253594.66 :;58'1012.08 10.48 0
137 402440 253634.45 5587008.96 7.88 0
138 402520 253704.12 5586978.93 5.07 0

I 139 402520 253713.49 5587002.91 13 .17 0
140 402560 253742.16 55[\6999.39 12.90 0
14] 402560 253755.39 552.6976.04 5.96 0
HZ 402600 25:;'192.28 55869%.90 21 .26 0

I 143 402640 253831.24 '0586985."/2 2(, . ('? 0
144 402680 253870.38 5586984.87 23.J(; 0
145 402720 253908.98 5586982.17 18. H 0

I
I
I
I



I K1N::c._LS REAL 'EPATE TEL No.004621521 4 APr 89 11:00P.05 5

I Listing from IJoinL~ 146 to 186 on I U", NATsAN

STADIA CODE EAST CO NOK'j'H CO LEVEL

I No.
146 431920 253143.42 5587358.04 9.02
147 431960 253182.15 5587351.74 9,92

I
148 432000 253222.00 5587348.95 7.95
149 432040 253261.61 5587344.51 6.SS
150 432080 253301.18 5587340.48 5.34
151 432120 253340.84 55['7336. '27 :; . 71

I 152 432160 253379.i4 5587332.03 7.~~

153 432200 253420.09 55!37327.gS 7.(I(l
154 4J;!24(J 253460.37 55s-t 32[·.64 5. 4 l

I 155 432280 253499.67 5 5 8'I 31 5 . 3 4 5 . 8 (;
15(, 432320 253538.09 5587315.60 4.64
15'1 432360 253577.05 5587312.18 5.33

I
158 432400 253616.75 558'1310.53 7.40
159 432440 253656.62 5587306.55 8.62
160 432480 253686.08 5587277.68 7.37
161 432480 253694.76 55B7303.14 J 8 . 2J

I 162 432520 2537J4.44 5587299.51 18.91
163 432560 253773.96 5587296.13 19.43
164 432600 253812.99 5587292.42 9.49

I
16 ~) 432640 253851.21 5587288.85 16.11
166 4'11640 252893.76 5587657.76 2.97
167 471680 252929.98 5587644.45 2.68
168 471720 252969.19 5587638.00 2.91

I 169 471 no 253008.30 5587626.22 4.5J
170 4"1800 253042.06 5587632.59 4.60
171 471840 253087.09 5587630.90 4.60

I 1n 471880 253124.93 5587622.04 5.24
173 471920 253164.09 5587617.71 10.85
174 471960 253204.30 5587618.98 8 . 5'}

I
175 472000 253242.55 5587630.79 15.83
176 472040 253283.25 5587620.93 16.45
17'/ 472080 253322.80 5587622.44 12.91
178 472120 253362.10 5587621.48 9.56

I 179 472160 253401.27 5587618.22 6.88
180 4'12200 25344J.43 558'7616.48 2.97
181 472240 253480.30 5587610.75 8.00

I
182 472280 253517.23 5587627.95 5 . ~r '/
183 472320 253560.15 5587(,11 .16 7 . ~l ~;

184 472360 253600.23 5587608.96 2.88
18S 472400 253639.6'/ 55P.76D:,.81 1 , ~~ 'J

I 186 472440 2536'l9,43 5~,8760? 88 2 . J (,

I
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Drillhole Descriptive Logs
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Line 1600N High Dune
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---------------------
LCLIEt'1T:
~, ,,-==-='"'- NATIONAL MINERAL SANDS TITLE NO: E.L. 41(88

AREA: COWPER POINT - HIGH DUNE HOLE NO: 2040E 1600N

2.2.89DATE DRILLED:
METHOD, Hand

LOGGED BY: GRAHAM LEE

Description % Slime :t 1000 um %H.M. IInterval Dr(r Vit.
(m) kg)

SAND, medium - well sorted, dark grey, organic rich 4.83 0.44 0.380 - 1. 5 2.25
then white.

AS ABOVE, dark grey. 4.38 0.09 0.351.5- 2.0 1.95

E.O.H. 2.0m. CLAY

Down hole Average 0.37

253047mE 5584569mN c..,SURVEY:
00

COLLAR R.L. 4.52 BASE OF SAND R.L. +2.52 CO
0
cr>
.;;:.

OJ



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
58806~)

TITLE NO: E.L. 41/88

HOLE NO: 2060E 1600N

1. 2 .89DATE DRILLED:GRAHAM LEELOGGED BY:

METHOD: Hon,;

Description % Slime % + 1000 urn 1 % H.M. IInterval Dry Wt.
(m) (kg)

2.04 0.77 0.82o - 1.5 2.00 SAND, fine grained, well sorted, grey.

0.85 0.07 0.871.5- 3.5 2.85 SAND, medium grained, well sor.ted, brown.

3.00 SAND, coarse grained, well sorted. Amber and white. 1.52 0.05 0.423.5 - 5.5
Some H.M. ""'1%.

Start Slud~ling 5.5m.

9.04 2.04 0.235.5 - 6.5 2.30 SAND, as above then coarse coaly peat, black.
Dark brown clay at 6.5m.

E.O.H. CLAY

Down hole average 0.62

SURVEY: 253065mE 5584566mN

COLLAR R. L. 8.72 BASE OF SAND R.L. +2.22

-0



- - -- --------------- - -CLIENT:

G: ,AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

TITLE NO:

5880GG

E.L. 41/88

HOLE NO: 2080E 1600N

LOGGED BY:

Interval
(m)

ANDREW DOVE

Dry Wt.
(kg)

DATE DRILLED:
METHOD: Rig

Desc::-iption

19.1.89

% Slime %1000 um %H.M.

o - 1.5 3.00 SAND, medium grained, brown. H.M. trace. 0.88 0.21 0.91

1.5 - 3.5 7.20 AS ABOVE, grades to amber. H.M. trace. 0.42 0.16 1.12

3.5 - 5.5 6.80 SAND, medium grained, amber. H.M. 1%. 0.44 0.02 1.28

5.5 - 7.5 6.55 AS ABOVE. H.M. 1%. 0.50 0.03 1.89

7.5 - 9.5 6.00 AS ABOVE. H.M. 1%. 0.30 0.03 1.61

9.5 - 11.5 7.25 AS ABOVE, grades to fine to medium grained grey. H.M. trace 1. 54 0.13 0.67

1l.5 - 13.0 3.00 AS ABOVE, grades to dark brown, indurated, silty. Hit 9.55 2.56 0.43
sandstone.

EOH 13.Om. Sandstone.

SURVEY: 253084mE

Down hole average

5584562mN

1.17

COLLAR R.L. 15.OJ. BASE OF SAND R.L. +2.01



· - - - - - - - - - - - - - _. - - - - - -
HOLE NO: 2100E 1600N

19.1.89

LL. 41/88TITLE NO:

DATE DRILLED:
METHOD' Rig

588067
ANDREW DOVE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

CLIENT:

AREA:

LOGGED BY:

I I Description % Slime %1000 um

1
% H.M. IInterval Dry Wt.

(m) (kg)

H.M. 9.88 1.55 0.73o - 1.5 1. 70 SAND, fine to medium grained, greyish brown.
trace.

0.54 0.02 0.641.5- 3.5 6.75 AS ABOVE. H.M. trace.

0.62 0.04 0.683.5 - 5.5 6.65 SAND, medium to COarse grained, brown, some grey
layers. II.M. trace.

1%. 3.15 0.05 0.325.5 - 7.5 8.20 SAND, fine to medium grained, gray. H.M.

indurated 11.87 3.15 0.637.5 - 8.4 3.10 SAND, fine to medium grained, dark brown,
silty. Hit sandstone.

EOH 8.4m. Sandstone.

Down hole average 0.59--

SURVEY: 253104mE 5584564mN

COLLAR R.L. 10.01 BASE OF SAND R.L. +1.61

......

......



._------------~--- - - -
E.L. 41188CLIENT:

c.. AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

588068
TITLE NO:

DATE DRILLED:
METHOD: Rig

19.1.89

HOLE ~O: 2120E 1600N
(4.7m. offset south)

Interval
(m)

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 6.3

Dry Wt.
(kg)

3.05

7.10

6.90

1. 70

Desc:-iptian

SAND, fine to medium grained, light grey to grey.
H.M. >1%

SAND, fine to medium grained, greyish brown. H.M. 1%.

AS ABOVE, slightly indurated at base. H.M. 1%.

SAND, fine to medium grained, dark brown, indurated,
silty. Hit sandstone.

EOH 6.3m. Sandstone.

Down hole average

%SlilIle

2.00

0.44

5.24

19.94

%1000 um

0.39

0.02

0.10

2.35

%H.M.

l.06

0.68

0.33

0.52

SURVEY 253l22mE

COLLAR R.L.

5584559mN

8.39 BASE OF SAND R.L. +2.09



---------------------
. CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588069

TInE NO: E.L. 41/88

HOLE NO: 2140E 1600N

19.1. 89DATE DRILLED:
METHOD' Rig

ANDREW DOVE

Interval Dry Wt. I Desc:-iption % Slime %1000 um I%H.M. I(m) (kg)

o - 1.5 5.40 SAND, fine to medium grained, brown. H.M. trace. 1.13 0.11 1.40

1.5 - 3.5 7.20 AS ABOVE, grades to medium grained, amber. H.M. 1%. 0.67 0.04 1.72

3.5 - 5.5 8.20 SAND, medium to coarse grained, amber. H.M. trace. 0.30 0.12 0.71

5.5 - 7.5 7.20 AS ABOVE. H.M. 1%. 0.58 0.12 0.72

7.5 - 9.5 6.65 AS ABOVE. H.M. 1% 0.78 0.00 1.21

9.5 - 11.5 6.25 AS ABOVE, becoming coarser. H.M. 1%. 0.36 0.02 0.77

11.5 - 13.5 7.00 AS ABOVE, grades fine to medium grained, light grey. H.M. 1.29 0.02 0.43
trace~

13.5 - 15.5 5.10 SAND, fine to medium grained, dark brown, indurated, 10.61 0.19 0.40
very hard.

15.5 - 16.5 2.30 AS ABOVE, hit dark brown clay then sandstone. Very coarse 4.47 14.02 0.51
shell. Hit sandstone.

EOH 16.5m. Sandstone.

Down hole average 0.88

0- 3.5 Depth and grade at 1. 5% cut-off 1.58
>-'

253146mE 5584571mN wSURVEY:
COLLAR R.L. 17.49 BASE OF SAND R.L. +0.99

LOGGED BY:



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

".,

, AREA: COWPER POINT - HIGH DUNE 5880';0 HOLE NO: 2160E 1600N

18.1.89DATE DRILLED:
METHOD' Rig

ANDREW DOVELOGGED BY:

Int:erval I Dry Wt:.
I

Descript:ion % Slime %1000 um

1
%H.M.

I(m) (kg)

o - 1.5 4.60 SAND, fine to medium grained light grey, grades to light 0.81 0.09 1.63
brown then grey. H.M. 1%.

1.5 - 3.5 7.85 SAND, fine to medium grained, brown grades to amber. 0.62 0.03 1.43
H.M. 1%.

3.5 - 5.5 8.15 SAND, medium grained, amber. H.M. > 1%. 0.16 0.02 1.48

5.5 - 7.5 6.90 AS ABOVE. H.M. > 1%. 0.42 0.00 1.36

7.5 - 9.5 6.60 AS ABOVE. H.M. > 1%. 0.41 0.00 0.70

9.5 - 11.5 6.95 AS ABOVE, grades into grey then indurated band. 1.40 0.02 0.40

11.5 - 13.5 7.75 SAND, fine to medium grained, dark brown, indurated, some 5.82 0.25 0.29
gravel.

13.5 - 14.25 2.30 AS ABOVE, hit sandstone. 7.83 6.66 0.32

EOH 14.25m. Sandstone.

Down hole average 0.98--
o - 1.5 Depth and grade at 1. 5% cut-off 1.63

SURVEY: 253162mE 5584561mN

COLLAR R.L. 15.13 BASE OF SAND R.L. +0.88 .....
"..



---------------- ..- - - --
CLIENT: NATIONAL MINERAL SANDS TInE NO: E.L. 41/88

J \. 'll AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE

588071
DATE DRILLED:

METHOD: Rig

HOLE NO: 2180E 1600N

18.1.89

Interval Dry we. Description % Slime % 1000 um
'I

% H.M.
I(m) (kg)

o - 1.5 4.30 SAND, fine to medium grained, light brown. H.M. trace. 0.95 0.15 0.74

1.5 - 3.5 6.70 SAND, fine to medium grained, amber. H.M. 1%. 0.40 0.01 0.77

3.5 - 5.5 7.15 AS ABOVE. H.M. 1%. 0.31 0.01 0.56

5.5 - 7.5 6.60 AS ABOVE. H.M. 1%. 0.63 0.01 0.58

7.5 - 9.5 5.20 AS ABOVE. lUI. 1%. 1.04 0.03 0.50

9.5 - 1l.5 7.65 AS ABOVE, then grades to sand grey. H.M. trace. 3.89 0.06 0.46

11.5 - 13.5 4,90 SAND, fine to medium grained, dark brown, indurated, silty. 9.76 0.85 0.32
Hit sandstone.

EOH 13.5m. Sandstone.

Down hole average 0.55

SURVEY: 253181mE 5584557mN
~

V>

COLLAR R.L. 14.43 BASE OF SAND R.L. +0.93



---------------------
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

TITLE NO: E.L. 41/88

588072 HOLE NO: 2200E 1600N

DATE DRILLED: 18.1.89
METHOD: Rig

Interval Dry Wt. Description % Slime :t 1000 um I%H.M. I(m) (kg)
.

o - 1.5 4.00 SAND. fine to medium grained, light brown. H.M. 1% 1.06 0.06 1.32

1.5- 3.5 7.15 AS ABOVE. grades to amber. H.M. 1%. 0.33 0.02 0.91

3.5 - 5.5 7.35 SAND, fine to medium grained, amber. H.M. 1%. 0.86 0.06 0.56

5.5 - 7.5 7.35 AS ABOVE, H.M. 1%. 0.64 0.02 0.73

7.5 - 9.5 7.35 SAND, fine to medium grained, light grey grades to dark 1.64 0.11 0.39
grey. H.M. 1%.

9.5 - 11.0 3.15 SAND, fine to medium grained, dark brown , indurated, 10.89 0.86 0.32
some gravel. Hit sandstone.

EOII II. Om. Sandstone.

Down hole average 0.69--

SURVEY: 253203mE 5584560MN

COLLAR R.L. 12.86 BASE OF SAND R.L. +1.86

~

0'



---------------------
013

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - IIIGH DUNE 588073
TITLE NO: E.L. 41/88

HOLE NO: 2220E l600N

DATE DRILLED: 2.2.89
METHOD: Hand

LOGGED BY: GRAHAM LEE

,
Interval Drc;' Wt. Description % Slime %1000 um % H.M.

(m) kg)

0 - 1.5 1.90 SAND, medium grained, well sorted, grey then grey. 1.53 0.44 2.24
H.M. 1-2%.

1.5- 3.5 3.20 AS ABOVE, pale brown. 0.36 0.07 1.28

3.5 - 5.5 3.35 AS ABOVE, white and dark brown. 1.11 0.07 0.37

5.5 - 6.5 0.80 SAND, medium grained, heavily indurated, dark grey. 12.99 0.26 0.25

6.5 White clacareous sandstone

E.O.H. 6.5m.

Down hole Average 1.06

o - 1.5 Depth and Grade at 1.5% Cut-off 2.24

SURVEY: 253221mE 5584562mN

COLLAR R.L. 8.08 BASE OF SAND R.L. +1.58

f--'
-..J



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE /l0: 2240E 1600N

DATE DRILLED:2.2.89
METHOD' Hand

588074COWPER POINT - HIGH DUNEAREA:

LOGGED BY: GRAHAM LEE

Interval DrccWt • Description % Slime % 1000 UIII %H.M. I(m) kg)

o - 1.5 2.35 SAND, medium grained, well sorted, dark grey. 2.02 0.36 0.98

o - 3.0 2.15 AS ABOVE, amber. H.M. 1-2%. 0.63 0.92 0.60

E.O.H. 3.Om. CLAY

Down hole Average 0.79

SURVEY: 253241mE 5584561mN

COLLAR R.L. 4.82 BASE OF SAND R.L. +1.82

>--"
00
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APPENDIX 2.2

Line 1900N - High Dune

5880'13

19



· - - - - - - - - - - - - - _. - - - - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2160E 1900N

DATE DRILLED: 2. 2•89
METHOD' Hand -

588076

Description % Slime %1000 um % H.M.Interval Dri(' Wt.
(m) kg)

SAND, medium grained, well sorted, clayey. 12.65 1.17 0.32o - 1. 5 2.90

E.O.H. 105m. \oIet clay

Down hole Average 0.32

SURVEY: 253194mE 5584862mN

COLLAR R.L. 3.31 BASE OF SAND R.L. +1.81

N
0

~J;' .AREA: COWPER. POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE



---------------------
HOLE NO: 2180E 1900N

2.2.89

E.L. 41/88.

DATE DRILLED:
METHOD, Hand

TITLE NO:

588077
NATIONAL MINERAL SANDSCLIENT:

.
DrirWt. Description % Slime %1000 WD % H.M.Interval

(m) kg)

o - 1.2 1.30 SAND, medium - fine. Well sorted minor clay. 11.98 1.10 0.29

E.O.H. 1. 2m. CLAY

Down hole Average 0.29--

SURVEY: 253214mE 5584864mN

COLLAR R.L. 3.39 BASE OF SAND R.L. +2.19

N-

Gi "#REA: COWPER POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 588078 HOLE NO: 2200E 1900N

2.2.89DATE DRILLED:
METHOD' Hand

GRAHAM LEELOGGED BY:

.
Dr
0

,Wt. Description % Slime %1000 um % H.M.Interval
(m) kg)

SAND, medium grained, well sorted, clayey. Grey. 12.85 1.40 0.46o - 1.5 2.00

E.O.H. 1.5m. CLAY

Down hole Average 0.46

SURVEY: 253233mE 5584860mN

COLLAR R.L. 3.37 BASE OF SAND R.L. +1.87

N
N



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88·

AREA: COWPER POINT - HIGH DUNE 588079 HOLE NO: 2220E 1900N

LOGGED BY: GRAHAM LEE DATE DRILLED: 2/2/89
METHOD, . Hand

Inl:erval I).?CWl: . Descripl:ion % Slime %1000 WQ I% H.M.
(m) kg)

SAND, medium grained, well sorted, clay rich, dark grey. 18.97 2.20 1.72o - l.0 2.00

E.O.H. l.Orn. CLAY

Down hole Average 1.72

o - 1.0 Depth and Grade at 1.5% Cut-off 1.72

RVEY: 253255mE 5584858mN

COLLAR R.L. 3.37 BASE OF SAND R.L. +2.37

N
VJ

SU



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588080
TITLE NO: E.L. 41/88

HOLE NO: 2240E 1900N

DATE DRILLED: 2.2.89
METHOD' Hand

,

Dr(;,Wt. Description % Slime %1000 um %H.M.Interval
([JI) kg)

SAND, medium grained, well sorted. Grey and amber. 1.87 0.69 1. 51o - 1.5 2.90

AS ABOVE, amber. H.M. 1-2%. 0.54 0.00 0.991.5 - 3.5 3.90

AS ABOVE, clay increase with depth. Pebbles at bottom. 13.11 2.16 1.103.5 - 4.0 1. 95

E.O.H. 4.0m. CLAY

Down hole Average 1.20--
Depth and Grade at 1.5% Cut-off 1. 51o - 1.5

RVEY: 253274mE 5584857mN

COLLAR R.L. 6.69 BASE OF SAND R.L. +2.69

N
"..

SU

G.. LoGGED BY: GRAHAM LEE



---------------------
DATE DRILLED: 18.1.89
METHOD' Rig

TITLE NO: E.L. 41/88

588081 HOLE NO: 2260E 1900NAREA: COWPER POINT - HIGH DUNE

CLIENT: NATIONAL MINERAL SANDS

Interval Drv Vlt.

I
Description % Slime % 1000 um

1
% H.M. I(m) (kg)

o - 1.5 3.50 SAND, fine to medium grained, light brown. H.M. > 1%. 1.58 0.12 2.55

1.5 - 3.5 6.50 AS ABOVE, grades to amber. H.M. 1%. 0.78 0.02 2.18

3.5 - 5.5 6.65 SAND, fine to medium grained, light brown. H.M. 1%. 0.46 0.01 0.87

5.5 - 7.5 7.30 AS ABOVE, grades to dark brown, indurated. Hit sandstone. 9.36 3.74 0.91

EOH 7.5m. Sandstone.

Down hole average 1.57

o - 3.5 Depth and grade at 1. 5% cut-off 2.33--

SURVEY: 253293mE 5584856mN

COLLAR R.L. 8.63 BASE OF SAND R.L. +1.13

N
en

~....",.,: -~

,: '1.{:,GGED BY: ANDREW DOVE



• --------
CLIEN'!: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

- --
588082

-------­TITLE NO: E.L. 41/BB

HOLE NO: 2280E 1900N

-
LOG...LD BY:

Int;erval
(m)

ANDREW DOVE

'Dry Wt;.
(kg)

Desc:::-ipc:ion

DATI: DRTITFD: 18.1.89

METHOD: Rig

I :: Slime :: + 1000 UID 1 :: H.M.

0- 1.5

1.5 - 3.5

3.5 - 4.0

4.50

7.60

1.25

SAND, fine - medium grained, light brown. H.M. trace

AS ABOVE, grades to amber. H.M. 1%.

SAND, medium grained, dark brown, indurated. Hit sandstone.

E.O.H. 4.Om. Sandstone

Down hole average

1. 73

0.70

9.13

0.12

0.20

3.44

0.93

1.53

0.55

1.01

SURVEY: 253313mE

COLLAR R.L.

5584855mN

5.73 BASE OF SAND R.L. +1.73

N

'"



---------------------
E.L. 41/88CLIENT:

AREA:

.:.' ',; LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

588083

TITLE NO:

DATE DRILLED:
METHOD: Rig

HOLE NO: 2300E 1900N

18.1.89

Dry Wt.
I

Description % Slime %1000 um

1
%H.M. IInterval

(m) (kg)

4.20 SAND, fine to medium grained, amber. H.M. visible 1%. 1.36 1.41 0.64a - 1.5

5.15 AS ABOVE, hit sandstone. H.M. visible > 1%. 0.86 1.36 2.631.5 - 3.0

EOH 3.Om. Sandstone.

Down hole Average 1.64

Depth and Grade at 1.5% Cut off 1.64o - 3.0 ----

.

SURVEY: 253332mE 5584857mN

COLLAR R.L. 4.36 BASE OF SAND R.L. +1.36

N
-.J



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2320E 1900N

18.1. 89DATE DRILLED:
METHOD' Rig

588084
ANDREW DOVE

COWPER POINT - HIGH DUNEAREA:

tOGGED BY:

Interval Dry Wt.
I

Description % Slime %1000 um
1

% H.M.
I(m) (kg)

o - 1.5 4.10 SAND, medium grained, amber. H.M. visible 1% • 0.34 0.34 0.62

1.5- 3.1 6.25 SAND, medium to coarse grained, amber. H.M. 1%. Hit 0.43 2.96 0.58
sandstone.

EOH 3.1m.

Down hole average 0.60--

SURVEY: 253353mE 5584853mN

COLLAR R.L. 3.63 BASE OF SAND R.L. +0.53

N
00
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APPENDIX 2.3

Line 2200N High Dune

588085
29



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY: ANDREW DOVE

AREA: COWPER POINT - HIGH DUNE

58808e DATE DRILLED:
METHOD; RIG

17 .1.89

HOLE NO: 2l20E 2200N

Interval Dry Wt. Description % Slime %.-1000 UJD I%H.M.
(m) (kg)

0 - 1.5 3.50 SAND, fine to medium grained, greyish brown. N.M. trace. 1.28 0.40 0.42

1.5 - 3.5 5.65 AS ABOVE. H.M. trace. 3.68 0.35 0.45

3.5 - 4.5 1.95 SAND, medium to coarse grained, grey, abundant shell. 6.94 29.66 0.75
Hit sandstone.

EOH 4.5m. Sandstone.

Down hole average Q.:2!.

SURVEY: 253193mE 5585166mN

COLLAR R.L 4.97 BASE OF SAND R.L. +0.47
w
0



---------------------
HOLE NO: 2140£ 2200N

17 .1.89

E.L. 41/88

DATE DRILLED:
METHOD' Rig

TITLE NO:

588087
NATIONAL MINERAL SANDSCLIENT:

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

Interval Dry Wt. Description %Slime %~lOOO UJD I%H.M.
(m) (kg)

o - 1.5 3.35 SABD, fine to medium grained, light brown, H.M. trace. 1.45 0.81 0.70

dark brown layer, then into amber. 1.30 0.15 0.431,5 - 3.5 7.20 AS ABOVE, hit
H.M. > 1%

2.70 SAND, grained, brown, abundant shell, 3.40 1,45 0.833.5 - 4.5 medium to coarse
hit sandstone.

EOR 4.5m. Sandstone .

.

Down hole average 0.61

SURVEY: 253213mE 5585165mN

COLLAR R.L. 5.66 BASE OF SAND R.L. +1.16

w....



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588088

DATE DRILLED:
METHOD' Rig

HOLE NO: 2l60E 2200N

17 .1.89

In1:erva1 Dry W1:. I
Descrip1:ion % Slime %t-lOOO um I% H.M. I(m) (kg)

o - 1.5 4.85 SAND, fine to medium grained, brown grades to amber. 1.54 0.59 0.88
H.M. > 1%

1.5 - 3.5 8.05 SAND, fine to medium grained, amber becoming coarser with 0.57 0.06 0.68
depth. N.M. 1%

3.5 - 5.5 7.50 SAND, medium grained, amber. H.M. 1% 0.29 0.02 0.57

5.5 - 7.5 7.50 AS ABOVE. H.M. 1% 0.48 0.01 0.77

7.5 - 9.5 7.95 SAND, medium to coarse grained, amber grading to brown. 1.00 3.76 0.50
Possible indurated gravel layers present. H.M. 1%

9.5 - 10.0 1. 70 SAND, coarse to very coarse grained, grey, abundant shell. 3.98 20.35 0.30
Hit sandatone. H.M. 1%

EOH 10,Om. Sandstone.

Down hole average 0.65

SURVEY: 253232mE 5585l65mN

COLLAR R.L. 10.70 BASE OF SAND R.L. +0.70

w
N



---------------------
HOLE NO:2180E nOON

17 .1.89

E.L. 41/88

DATE DRILLED:
METHOD: Rig

TITLE NO:

588089
ANDREW DOVE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

CLIENT:

AREA:

LOGGED BY:

Interval Dry Wt. Description % Slime %+1000 um I%H.M. I(m) (kg)

o - 1.5 3.55 SAND, fine to medium grained, brown grades to amber. 2.59 0.11 0.62
H.M. trace.

6.00 SAND, medium grained, light brown to amber. H.M. 1% 1.25 0.04 1.301.5 - 3.5

7.05 grained, amber. H.M. 1% 0.65 0.01 0.803.5 - 5.5 SAND, medium to coarse

6.95 1% 1.35 0.04 0.645.5 - 7.5 AS ABOVE. H.M.

8.10 > 2% 0.93 0.30 1.287.5 - 9.5 AS ABOVE. H.M.

4.30 SAND, medium to coarse grained, grey, abundant shell. 1. 21 3.42 2.779.5 - 10.5
H.M. > 2% Hit sandstone.

EOH 10.5m. Sandstone.

Down hole average 1.12--

Survey: 253252mE 5585l63mN

COLLAR R.L. 11.60 BASE OF SAND R.L. +1.10

w
w



---------------------
CLIENT: NATIONAL MINERAL SANDS TITI.E NO: E.L. 41/88

.~... ' " ,
,j 1..--' - ,.

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE

588090
DATE DRILLED:
METHOD: Rig

HOLE NO: 2200E 2200N

17 .1.89

Ineerva1 Dry We. Descr'ipeion % Slime %tlOOO um
'I

% H.M.
(m) (kg)

o - 1.5 4.55 SAND, fine to medium grained, brown. H.M. 1% 1.18 0.10 1.43

1.5- 3.5 7.55 AS ABOVE, grades to amber, coarser with depth. H.M. > 1% 0.58 0.04 1.37

3.5 - 5.5 8.15 SAND, medium grained, amber. H.M. 2 - 5% 0.59 0.03 2.75

5.5 - 7.5 8.45 AS ABOVE. H.M. > 2% 0.79 0.48 1.34

7.5 - 8.1 1. 75 SAND, medium to coarse grained, grey, abundant shell. 2.13 4.40 1.37
H.M. > 2%. Hit sandstone.

EOH 8.1m. Sandstone.

Down hole Average 1.71

o - 5.5 Depth and Grade at 1.5% Cut off L.§'l.

URVEY: 253272mE 558516lmN

COLLAR R.L. 8.84 BASE OF SAND R.L. +0.74

'"".

S



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY:ANDREW DOVE

AREA: COWPER POINT - HIGH DUNE

5880al DATE DRILLED:
METHOD: Rig

HOLE NO: 2220E 2200N

17.1.89

Interval Dry Wt. Description % Slime Zi-lOOO UIlI

1
%H.M. I(m) (kg)

a - 1.5 4.50 SAND, fine to medium grained, light brown to brown. 2.00 0.07 1.21
H.M. trade.

1.5 - 3.5 7.25 AS ABOVE, grades to amber. H.M. >2% 0.51 0.03 1.68

3.5 - 5.5 7.80 SAND, medium grained, amber. H.M. >2% 0.38 0.03 1. 37

5.5 - 7.5 8.25 AS ABOVE. H.M. > 2% 0.43 0.35 2.03

7.5 - 8.5 3.00 SAND, fine to medium grained, grey, abundant shell. 1.19 3.82 0.96
H.M. > 2%. Hit sandstone.

EOH 8.5m. Sandstone.

Down hole average 1. 52

0-7.5 Depth and grade at 1.5% cut-off 1.60

SURVEY: 253291mE 5585158mN

COLLAR R.L. 8.99 BASE OF SAND R.L. +2.49

w
\Jl



---------------------
CLIENT:

~ AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588092

TITLE NO: E.L. 41/88

HOLE NO: 2240E 2200N

17.1.89DATE DRILLED:

METHOD: Rig
ANDREW DOVELOGGED BY:

Interval Dry Wt. Description % Slime %tlOOO UID

1
%H.M.

(01) (kg)

1.5 4.45 SAND, fine to medium grained, light brown to brown. 0.89 0.20 1.40o -
H.M. trace.

grades to amber coarser with depth. 0.45 0.03 1.241.5 - 3.5 7.35 AS ABOVE, becomes
H.M. 1%

8.80 grained grades to grey, abundant shell. 0.91 1.64 2.653.5 - 5.5 SAND, medium
H.M. > 2%. Hit sandstone.

EOH 5.5m. Sandstone.

Down hole average 1.80--

Depth and Grade at 1. 5% Cut off . 1.80o - 5.5

SURVEY: 253311mE 5585155mN

COLLAR R.L. 5.54 BASE OF SAND R.L. +0.04

w
'"



---------------------
J .... CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 588093 HOLE NO: 2260E 2200N

17.1.89DATE DRILLED:

ME
LOGGED BY: ANDREW DOVE

THOD: Ri

Interval Dry Wt. Description %Slime ~lOOO um
1

%H.M.
(m) (kg)

o - 1.5 4.10 SAND, fine to medium grained, light brown. H.M. 1% 1. 59 0.16 1.77

1.5- 3.5 7.95 AS ABOVE, grades to amber, coarser with depth. H.M. 1% 0.76 0.11 2.54

3.5 - 5.5 7.15 SAND, medium grained, amber grades to grey, coarse 0.89 0.86 1.69
grained at depth. H.M. 1%

5.5 - 5.75 0.20 SAND, fine to medium grained, grey, abundant shell. Hit 3.83 5.03 1.38
sandstone.

EOH 5.75m. Sandstone.

Down hole average L22
o - 5.5 Depth and grade at 1.5% cut-off ~

SURVEY: 253329mE 5585152mN

COLLAR R.L. 5.34 BASE OF SAND R.L. -0.41

w
......



---------------------
CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

588094

TITLE NO:

DATE DRILLED:
METROD: Rig

E.L. 41/88

HOLE NO: 2280E 2200N

17.1.89

Interval Dry Wt. Description % Slime %+1000 um
'I

% H.M.
(m) (kg)

o - 1.5 3.50 SAND, fine to medium grained, brown. H.M. trace. 1.72 0.23 1.32

1".5 - 3.5 7.00 AS ABOVE, grades to amber. H.M. >1% 0.60 0.02 2.01

3.5 - 5.5 8.60 SAND, medium grained amber, grades to grey. H.M. > 1% 0.57 0.11 4.65

5.5 - 6.75 4.40 SAND, fine to medium grained, grey, abundant shell. 2.69 4.03 2.26
H.M. > 1%. Hit sandstone.

EOH 6.75m. Sandstone.

0-6.75 Depth and grade. at 1.5% cut-off 2.69--

SURVEY: 253349mE 5585l50mN

COLLAR R.L. 6.24 BASE OF SAND R.L. -0.51

w
00
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APPENDIX 2.4

Line 2500N High Dune

588085

39



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT 58809G
TITLE NO: E.L. 41/88

HOLE NO: 2040E 2500N

LOGGED BY: GRIiliAM LEE DATE DRILLED:
METIlOD:

6.2.89
HAND DRILLED

Dry lOt. Description % Slime Zt-lOOO um

1
% H.M. IInterval

(m) (kg)

2.50 SAND, medium grained, well sorted, brown. 0.88 0.05 2.59o - 1.5

3.20 AS ABOVE, H.M. I - 2% 0.33 0.02 2.151.5- 3.5

3.40 AS ABOVE, amber, H.M. 2 - 5% 0.19 0.03 0.943.5 - 5.5

3.05 AS ABOVE, H.M. 1 - 2% 0.20 0.00 0.615.5 - 7.5

2.20 SAND, medium grained, well sorted, pale gray. H.M. 1-2% 1.88 0.06 1.727.5 - 9.5
Water Table 9.5m.

EOH 9.5m.

Down hole average 1.55--
o - 3.5 Depth and grade at 1. 5% eu t-off 2.34

SURVEY: 253114mE 5585480mN

COLLAR R.L. 10.85 BASE OF SAND R.L. +1.35

....
0



------------------ - --
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POI~l - HIGH DUNE 58809'(' HOLE NO: 2080E 2500N
fU, (Offset 13m. S)

LOGGED BY: ANDRE\-' DOVE DATE DRILLED: 21.1.89
METIlOD: Rig

Interval Dry Vit. Desc::-iption I :: Slime I %1000 um % H.!1.
(m) (kg)

0 - 1. 5 4.80 SAND, fine to medium grained, light brown. H.M. tracea 1.51 0.21 1. 73

1.5- 3.5 6.80 SAND, fine to medium grained, amber. H.M. > 1%. 1.28 0.07 1.69

3.5 - 5.5 6.70 AS ABOVE, H.M. 2 - 5%. 0.85 0.15 1.61

5.5 - 7.5 6.10 AS ABOVE. H.M. >2%. 1.19 0.04 0.81

7.5 - 9.5 6.55 AS ABOVE, becomes coarse grained, hit dark grey. 3.18 0.09 0.74

9.5 - 1l.5 7.00 SAND, fine to medium grained, dark grey, abundant fine 4.46 8.19 0.71
shell. Hit sandstone.

EOH 11.5m. Sandstone.

o - 5.5

Down hole average

Depth and grade at 1.5% cut-off

SURVEY: 253147mE

COLLAR R.L.

5585467mN

1l.56 BASE OF SAND R.L. +0.06



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.1. 41/88

AREA: COWPER POINT - HIGH DUNE HOLE NO: 2120E 2500N\ '

588098-
LOGGED BY: ANDREW DOVE DATE DRILLED: 21.1. 89

METIlOD: Rig

Interval Dry Vlt. Description I ::; Slime I % 1000 um % H.M.
(m) (kg)

o - 1.5 4.90 SAND, fine to medium grained, greyish brown. H.M. trace. 0.96 0.22 1.52

1.5- 3.5 7.60 SAND, fine to medium grained, orange brown. H.M. 1%. 0.64 0.01 1.51

3.5 - 5.5 7.60 SAND, fine to medium grained, amber. H.M. 1%. 0.40 0.03 0.96

5.5 - 7.5 7.30 AS ABOVE, becomes coarse grained, grades to dark grey- 1.47 2.18 2.10
brown.

7.5 - 8.7 3.20 SAND, fine to medium grained, grey, abundant fine shell. 6.64 4.02 0.86
Hit sandstone.

EOH 8.7m. Sandstone.

0- 7.5

Down hole average

Depth and grade at 1.5% cut-off

1.43

1.52

SURVEY: 253194l'1E 5585496mN

COLLAR R.L. 8.13 BASE OF SAND R.L. -0.57



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588099

TITLE NO: E.L. 41/88

HOLE NO: 2160E 2500N

LOGGED BY: ANDREW DOVE DATE DRILLED: 21.1. 89 METHOD: Rig

Interval Dry Wt.
(m) (kg)

o - 1. 5 4.00

1.5 - 3.5 7.15

3.5 - 5.5 7.05

5.5 - 7.5 6.45

7.5 - 9.5 7.15

9.5 - 11.5 7.00

11.5 - 13.5 8.35

13.5 - 15.0 5.10

o - 3.5

Description

SAND, fine - medium grained, brown. H.M. trace.

AS ABOVE, grades to amber. Medium - coarse grained.
H.M. <1%.

SAND, fine - medium grained, amber. H.M. >2%

AS ABOVE. H.M. >2%.

AS ABOVE, some darker bands. H.M. >1%.

SAND, medium - COarse grained, amber. H.M. ;:; 1%.

AS ABOVE, grades to grey. Abundant fine shell at base.
H.M. >1%.

SAND, fine - medium grained, grey. Abundant fine shell.
H.M. >1%. Hit Sandstone.

E.O.H. 15.0m. SANDSTONE

PIEZOMETER HOLE

Down hole average
Depth and grade at 1.5% cut-off

% Slime

1. 22

0.78

0.45

0.52

0.43

0.46

1.21

3.73

% 1000 um

0.25

0.07

0.01

0.02

0.11

0.05

2.88

7.85

% H.M.

1.57

2.05

1.37

0.82

0.98

1.01

2.20

1.30

SURVEY: 253234mE

COLLAR R.L.

5585463mN

14.10 BASE OF SAND R.L. -0.90



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2200E 2500N
(Offset 16.7m. N)

AREA:

LOGGED BY:

Interval
(m)

COWPER POINT - HIGH DUNE

ANDREW DOVE

Dry \<It.
(kg)

Desc:-iption

588100
DATE DRILLED:
METHOD:

21.1. 89

:: Slime I %1000 um %H.:1.

o - 1.5

1.5 - 3.5

3.5 - 4.1

o - 3.5

o - 3.5

4.55

7.70

2.60

SAND, fine to medium grained, greyish brown. H.M. 2 - 5%

AS ABOVE, grades to grey, abundant fine shell.

SAND, fine to medium grained, grey, abundant fine shell.
hit sandstone.

EOR 41m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

0.83

1.02

2.04

0.07

0.68

7.94

15.71

1.67

1.47

6.78

SURVEY: 253275mE 5585490mN

COLLAR R.L. 3.18 BASE OF SAND R.L. -0.92



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

, ,.,
" j.

AREA: COWPER POINT

LOGGED BY: GRllliAM LEE

588101
DATE DRD...LED:
METIlOD:

HOLE NO: 2220E 2500N

6.2.89
HAND DRILLED

Interval
(m)

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 10.0

o - 1.5

Dry Wt.
(kg)

2.20

2.80

2.55

4.05

2.25

2.65

Description

SAND, medium grained, well sorted, pale brown.
H.M. 1 - 2%

SAND, medium to coarse grained, well sorted, pale
brown. H.M. 1 - 2%

AS ABOVE, some clay bands.

SAND, medium to coarse grained, well sorted, amber.
H.M. 1 - 2%

WATER TABLE 7.0M.

SAND, medium to coarse grained, well sorted, pale greyisl
brown, thinner peaty layer. H.M. 1 - 2%

SAND, medium to coarse grained, some very coarse grained,
pale greyish brown. H.M. 1- 2%

EOH 10.Om. No more sludging rods.

Down hole average

Depth and grade at 1.5% cut-off

% Slime

0.89

0.48

2.49

0.37

0.84

0.65

%1-1000 um

0.21

0.03

0.05

0.40

0.18

1.23

1 %H.:1.

2.14

1.43

0.96

1.68

1.38

0.90

1.46%

SURVEY: 253312mE 5585474mN

COLLAR R.L. 9.54 BASE OF SAND R,L. -0.46



---------------------
TITLE NO: E.L. 41/88

588102 HOLENO:2260E 2500N

DATE DRILLED: 20.1.89
Method' Rig

CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

I I Desc:-ipeion
I

% Slime %1000 UIII
"

% H.M.
I

Ineerval Dry We.
(m) (kg)

,

medium grained, brown grades to amber. 0.60 0.05 1.20o - 1.5 4.10 SAND, fine to
H.M. > 2%

fine to medium grained, amber. H.M. > 2%. 0.76 0.01 1.461.5- 3.5 6.20 SAND,

0.63 0.01 1.903.5 - 5.5 6.50 AS ABOVE. H.M. > 2%.

0.68 1.33 11.065.5 - 7.5 9.00 AS ABOVE, grades to light grey, medium to coarse grained.
H.M. band. H.M. 2 - 5%.

1. 79 6.73 1.867.5 - 8.5 3.20 SAND, fine to medium grained, grey, abundant shell.
Hit Sandstone. H.M. > 1%.

EOH 8.5m. Sandstone.

3.82Down hole average --
Depth and grade at 1.5% cut-off 3.82o - 8.5

--

SURVEY: 253350mE 5585473mN

COLLAR R.L. 7.96 BASE OF SAND R.L. -0.54

~

'"



---------------------
20.1.89

E.L. 41/88

HOLE NO: 2300E 2500N

CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE 588103
t ~,

LOGGED BY: ANDREW DOVE

Interval Dry We. Descripeion
(m) (kg)

TITLE NO:

DATE DRILLED:
Method: Rig

% Slime %1000 um %H.M.

o - 1.5

1.-5 - 3.5

3.5 - 5.5

5.5 - 7.5

3.45

7.45

8.05

7.80

SAND, fine to medium grained, brown. H.M. 1%.

AS ABOVE, grades to amber, medium grained. H.M. > 1%.

SAND, medium to coarse grained, amber. H.M. rich> 5%.

SAND, coarse to very coarse grained, light grey grades
to fine to medium grained, grey, abundant shell. Hit
sandstone. H.M. > 1%.

EOH 7.5m. Sandstone.

0.84

0.51

0.26

1.09

0.27

0.01

0.00

3.77

1. 29

1.45

4.42

3.40

SURVEY: 253390mE 5585472mN

o - 7.5

COLLAR R.L. 6.39 BASE OF SAND R.L. -1.11
Down hole average

Depth and grade at 1.5% cut-off

2.73

2.73



---------------------
DATE DRILLED:

CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE 588104. "

LOGGED BY: ANDREW DOVE

Interval Dr-y Wt. Desc.ription
(m) (kg)

TITLE NO:

Methnd·Rio

E.L. 41/88

20.1.89

I % Slime

HOLE NO: 23~OE 2500N

(Beach)

%1000 um I% H.M.

o - 1.5

1.5 - 3.5

3.5 - 4.3

o - 4.3

4.10

8.40

5.10

SAND, coarse to very coarse grained, light grey to amber,
abundant shell. H.M. > 1%.

AS ABOVE. H.M. >2%.

AS ABOVE, grades to fine to medium grained, grey, hit
sandstone. H.M. > 2%.

EOH 4.3m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

1.45

0.78

3.89

1.19

10.85

2.68

0.81

2.48

2.01

1.81

1.81

SURVEY: 253430mE

COLLAR R.L.

5585471mN

2.62 BASE OF SAND R.L. -1.68



---------------------
HOLE NO: 2380E 2500N

(Beach)
20.1.89

E.1. 41/88TITLE NO:

DATE DRILLED:

Method' Rig

588105
ANDREW DOVE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNEAREA:

LOGGED BY:

CLIENT:

Dry Wt. I Description I % Slime %1000 UIlI I% H.M. IInterval
(m) (kg)

2.70 SAND, coarse to very coarse grained, light grey, 1.28 10.19 0.40o - 1.5
abundant coarse shell.

1.5 - 3.5 9.30 AS ABOVE. 1.60 4.90 0.58

3.5 - 5.0 6.45 SAND, fine to medium grained grey, abundant shell. 1.99 8.48 1.47
H.H. > 1%. Hit sandstone.

EOH 5.Om. Sandstone.

SURVEY: 253470mE 5585472mN

COLLAR R.L. 2.73 BASE OF SAND R.L. -2.27

Down hole average 0.65

.J:-
<.()
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APPENDIX 2.5

Line 2800N High Dune

58810G

50



---------------------
HOLE NO: 2060E 2800N

6.2.89
Hand drilled

E.L. 41/88

DATE DRILLED:
METIIOD:

TITLE NO:

588107

Dry Wt. Description % Slime %+1000 um I% H.M. IInterval
(m) (kg)

o - 1.5 1.30 SAND, medium grained, well sorted, dark grey, organic 15.11 0.52 2.42rich. Indurated 1.5m. clay.

EOH 1. 5m.

Down hole average 2.42--
Depth and Grade at 1.5% cut-off 2.42o - 1.5

V>
C-'

}O-, CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT

LOGGED BY: GRilliAM LEE



---------------------
LL. 41/88

HOLE NO: 2100E 2800N

CLIENT:

AREA:

LOGGED BY:

Interval
(m)

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

Dry Wt.
(kg)

Desc:-iption

588108

TITLE NO:

DATE DRILLED:

METHOD: Rig

21.1.89

%Slime , :: 1000 um :: H.x.

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

o - 7.5

3.75

7.20

7.35

6.80

6.30

SAND, fine to medium grained, brown. H.M. trace.

SAND, fine to medium grained, amber. H.M. > 2%.

AS ABOVE, H.M. > 2%.

AS ABOVE, grades to greyish brown, hit indurated, dark
brown.

SAND, fine to medium grained, dark grey, silty. Hit sand­
stone.

EOH 9.5m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

1.36

0.64

0.55

1.42

6.32

0.24 2.42

0.08 2.52

0.00 2.84

0.18 1.69

0.84 1.23

2.13

2.36

SURVEY: 253214mE

COLLAR R.L.

5585773mN

10.27 BASE OF SAND R.L. +0.77



---------------------
CLIENT:

.' '~., p

,v ~ AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588109

TITLE NO: E.1. 41/88

HOLE NO: 2140E 2800N

LOGGED BY:

Interval
(m)

ANDREW DOVE

Dry Wt.
(kg)

Desc:-iption

DATE DRILLED:
METHOD: Rig

21.1. 89

% Slime %1000 um :: H.M.

o - 1.5 4.20 SAND, fine to medium grained, light grey, grades to 1.98 0.41 1.67
brown. H.M. trac.e.

1.5 - 3.5 7.70 SAND, fine to medium grained, brown grades to amber. 0.93 0.04 1.94
H.M. > 2%.

3.5 - 5.5 7.00 SAND, fine to medium grained, amber. H.M. 2 - 5%. 0.90 0.02 2.10

5.5 - 7.5 6.10 AS ABOVE, hit indurated, dark brown. 1.49 0.09 2.01

7.5 - 9.5 7.05 SAND, fine to medium grained, greyish brown. H.M. 1%. 2.68 0.42 2.98

9.5 - 11.5 5.50 SAND, fine to medium grained, brown, silty, abundant 8.44 4.14 1.06
fine shell. Hit sandstone.

EOH 11.5 Sandstone.

Down hole average 1.97

o - 11. 5 Depth and grade at 1. 5% cut-off 2.16-
SURVEY: 253251mE 5585768mN

LJ>
COLLAR R.L. 11.85 BASE OF SAND R.L. +0.35 w



---------------------
CLIENT:

,-" AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588110

TITLE NO: E.L. 41/88

HOLE NO: 2l80E 2800N

21.1.89

Ri
B

\ % Slime I % 1000 UID I % H.M.

DATE DRILLED:

METHOD:

Desc::-iption

ANDREW DOVELOGGED BY:

Interval Dry Wt.

_~(~m)~ _ _+-~(~k!g~)-_1_----------------------__j----T----I- I,.

o - 1.5 4.50 SAND, fine to medium grained. light grey, grades to
amber, then hit dark brown indurated layer. N.M. 1%.

1.93 0.12 2.09

1.5 - 3.5 7.75 SAND, medium grained, light brown. H.M. 1%. 0.62 0.02 2.14

3.5 - 5.5 7.40 SAND. medium grained, light grey. H.M. 1%. 3.78 0.09 4.60

5.5 - 6.8 4.50 SAND, fine to medium grained, dark grey, indurated,
ahundant fine shell. Hit sandstone, H,S.

3.70 6.39 0.85

EOH 6.8m. Sandstone.

SURVEY: 253292mE 5585774mN

COLLAR R.L. 6.64 BASE OF SAND R.L. -0.16

Down hole average 2.61

o - 5.5 Depth and grade at 1.5% cut-off



---------------------
E.L. 41/88

HOLE NO: 2220E 2800N

CLIENT:

AREA:

.L, tOGGED BY:

Interval
(m)

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

Dry Wt.
(kg)

Desc:-iption

588111
TITLE NO:

DATE DRILLED:
METHOD:

21.1.89

% Slime I % 1000 um %H.~.

H.M. 0.89 0.17 2.19o - 1.5 4.90 SAND, medium grained, brown. trace.

brown.H.M. 2%. 0.62 0.08 2.231.5- 3.5 7.30 SAND, fine to medium grained, light >

H.M. 2 - 5%. 0.50 0.03 2.203.5 - 5.5 7.40 SAND, fine to medium grained, amber.

H.M. 2 - 5%. 0.60 0.08 2.435.5 - 7.5 7.90 AS ABOVE, hit thin indurated layer.

0.85 0.11 2.117.5 - 9.5 8.20 AS ABOVE, grades to grey.

abundant fine shell. 1.99 5.94 1.349.5 - 10.0 2.55 SAND, fine to medium grained, grey,
Hit sandstone.

EOH 1O.Om. Sandstone.

Do"n hole average
2.19

o - 9.5 Depth and grade at 1. 5% cut-off 2.23

SURVEY: 253333mE 5585771mN

COLLAR R.L. 10.20 BASE OF SAND R.L. +0.20
V>
V>



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2260E 2800N
(Offset 1m. S.)

AREA:

LOGGED BY:

Interval
(m)

COWPER POINT - HIGH DUNE

ANDREW DOVE

Dry IoIt.
(kg)

588112
DATE DRIllED:

METHOD:

Desc:-iption

21, 1. 89

%Slime I % 1000 um %H.:-I.

o - 1,5 4.40 SAND, fine to medium grained, greyish brown. H.M. 1%. 1,82 0.09 1. 74

1,5 - 3.5 7.50 SAND, fine to medium grained, amber. H.M. 2 - 5%. 0.94 0.02 2.54

3.5 - 5.5 6.70 AS ABOVE. H.M. 2 - 5%. 0.85 0.63 2.55

5.5 - 7.5 7.30 AS ABOVE. H.M. 2 - 5%. 0.62 0.01 3.47

7.5 - 9.5 6.95 AS ABOVE. H.M. 2 - 5%. 0.95 0.01 2.36

9.5 - 11.5 8.20 AS ABOVE, grades to grey, becomes coarser. H.M. > 2%. 1,37 6.13 1.15

11.5 - 11.9 2.60 SAND, fine to medium grained, light grey, abundant fine 9.49 2.81 3.62
shell. Hit sandstone.

EOH 11. 9m. Sandstone.

o - 11. 9

SURVEY: 253371mE

Down hole average

Depth and grade at 1.5% cut-off

5585766mN

2.36

COLLAR R.L. 11.49 BASE OF SAND R.L. -0.4



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588113

TITLE NO: E.L. 41/88

HOLE NO: 2300E 2800N

LOGGED BY:

Int:erval
(m)

ANDRE\\ DOVE

Dry Wt:.
(kg)

Desc:-ipcion

DATE DRILLED:

METHOD:
21.1. 89

Slime I %1000 UIll :: H.:1.

o - 1.5

1.5 - 3.5

3.5 - 5.0

o - 5.0

2.60

8.70

5.70

SAND, fine to medium grained, light grey, some clay.
H.M. > 1%.

SAND, fine to medium grained, amber. H.M. 2 - 5%.

SAND, fine to medium grained, grey, abundant shell.
H.M. > 2%. Hit sandstone.

EOH 5.0m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

4.66

1.67

3.62

2.49

0.14

5.19

2.01

4.01

1.85

SURVEY: 253415mE 5585777mN

COLLAR R.L. 3.90 BASE OF SAND R.L. -1.](



---------------------
114crJENT: NATIONAL MINERAL SANDS TITLE NO: £.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

588114
DATE DRILLED: 20/1/89

HOLE NO: 2340E 2800 N
(1m. offset to W)

Interval
(m)

Dry Wt.
(kg)

Desc:::-iption

Method:

I % Slime %1000 um %H.M.

0- 1.5 2.35

1.5 - 3.5 7.40

3.5 - 5.5 5.75

5.5 - 7.5 7.10

7.5 - 9.5 6.85

9.5 - 11.5 7.25

11.5 - 13.5 7.95

13.5 - 14.5 4.30

o - 13.5

SAND, fine to medium grained, brown. H.M. 1%.

AS ABOVE, grades to amber. H.M. > 1%.

SAND, fine to medium grained, amber. H.M.> 1%.

AS ABOVE, H.M. > 2%.

AS ABOVE, H.M. > 2%.

AS ABOVE, H.M. 2- 5%.

AS ABOVE, grades to medium grained, light grey. H.M. > 1%.

SAND, fine to medium grained, grey, abundant shell.
Hit sandstone. H.M. > 1%.

EOH 14.5m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

1.00

0.54

0.99

0.54

1.46

0.67

1.66

1.37

0.58

0.02

0.05

0.00

0.00

0.01

0.05

2.41

1. 73

1.38

1.16

1.24

1.48

3.22

2.74

1.41

1.82

1.85

SURVEY: 253449mE 5585764mN

COLLAR R.L. 14.35 BASE OF SAND R.L. -0.15



---------------------
..L .J " CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2380E 2800N

(Offset IS.3m. south)
20.1.89DATE DRILLED:

METHOD: Rig

588115

Incerval Dry Wc.
I

Descri-pcion I % Slime %1000 um I% H.M. I(m) (kg)

o - 1.5 3.50 SAND, fine to medium grained, dark grey, grades to light 1.77 0.71 2.11
brown. H.M. trace.

1.5 - 3.5 7.65 SAND, fine to medium grained, light grey. H.M. 2 - 5%. 0.32 0.10 10.29

3.5 - 5.0 5.85 AS ABOVE, medium to coarse grained grades to fine to 1.42 7.04 1.96
medium grained, abundant shell. Hit sandstone.
H.M. > 2%.

EOH 5.Om.

Down hole average 5.34

Depth and grade at 1. 5% cut-off 5.34- 5.0 --

SURVEY: 253495mE 5585744mN

COLLAR R.L. 4.14 BASE OF SAND R.L. -0.86
'-"
-0

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

o



588116 HOLE NO: 2420E 2800N

DATE DRILLED: 1. 2.89

D

GRAHAM LEE

COWPER POINT - HIGH DUNE.

NATIONAL MINERAL SANDSCLIENT:

AREA:

LOGGFll BY:

ME11IO : H"nn

I % Slime %+100oumj % H.M. IInt:erval Dry Wt. Description
(m) (kg)

0.93 0.13 2.24o - 1.5 2.25 SAND, fine grained, well sorted, grey.

0.15 0.00 2.451.5 - 3.5 3.50 AS ABOVE, amber. H.M. 2-5%.

0.22 0.01 1.913.5 - 5.5 2.80 AS ABOVE, H.M. 5%+

0.24 0.001 2.615.5 - 7.5 2.75 AS ABOVE, H.M. 5%+

0.30 0.01 2.697.5 - 9.5 2.55 AS ABOVE, H.M. 5%+

0.44 0.03 2.299.5 - U.S 3.15 AS ABOVE, H.M. 5%+

E.O.H. 11. Sm.

2.37Down hole average --
grade at 1.5% cut-off 2.37Depth and --o - U.S

SURVEY: 253531mE 5585758mN

COLLAR R.L. 9.61 BASE OF SAND R.L. NA

0'
0

._---~--------------­
TITLE NO: E.L. 41/88



---------------------
HOLE NO: 2460E 2800N

DATE DRilTED: 1.2.89

TITLE NO: E.L. 41/88

588117

GRAHAM LEE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE·

•CLIENT:

AREA:

LOGGED BY:

METHOD: Hano

Description % Slime %+lOooum] %H.M. IInterval Dry Wt.
(m) (kg)

sorted. Some shell. 0.41 0.50 2.95coarse grained, moderate to wello - 1.5 3.40 SAND,
Amber. H.M. 1-2%.

2-5%. 0.36 1.60 0.911.5 - 3.5 5.90 AS ABOVE, grey marine sand. H.M.

E.O.H. 3.5m. Rock

1. 78Down hole average

2.95o - 1. 5 Depth and grade at 1.5% cut-off

SURVEY, 253563mE 5585749mN

COLLAR R.L. 1. 74 BASE OF SAND R.L. -1. 76

'"~



---------------------
HOLE NO: 2500E 2800N

1. 2 .89DATE DRILLED:

METIlOD

TITLE NO: E.L. 41/88

588118
GRAHAM LEE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE.AREA:

LOGGED BY:

CLIENT:

: Hand

% Slime % + 1000 um'l % H.M. IInterval Dry Wt. Description
(m) (kg)

0.36 0.33 1. 24o - 1. 5 2.40 SAND, coarse grained, well sorted. Some shell. Amber.
H.M. 1-2%.

0.39 7.25 0.541.5 - 3.5 5.90 SAND, very coarse with abundant shell fragments.
Moderate sorting. Grey marine. H.M. 1-2%.

E.O.H. 3.5m. Gravel.

Down hole average 0.84

SURVEY: 253606mE 5585741mN

COLLAR R.L. 2.31 BASE OF SAND R.L. NA

0'
N

.i
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APPENDIX 2.6

Line 31S0N High Dune

588119

63



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT HOLE NO: 2160E 3150N

LOGGED BY: GRIlliAJ-! LEE DATE DRILLED:
METIlOD:

6.2.89
HAND DRILLED

Dry Wt. Description % Slime %+1000 um I% H.M. IInterval
(m) (kg)

1.5 2.70 SAND, medium grained, well sorted, pale grey. H.M. 1 - 2% 1.88 0.08 2.55o -

1.5 - 3.5 6.90 SAND, fine to medium grained, well sorted, indurated. 3.87 0.05 1.63

WATER TABLE 2.1M.

3.5 - 4.5 3.10 SAND, medium with very coarse layers at bottom. Moderate 4.30 0.26 0.84
sorting, dark grey. H.M. rich at bottom. Sandstone
4.5m.

EOH 4.5m.

Down hole Average 1. 76

Depth and grade at 1.5% cut-off 2.02o - 3.5 --

0'..,.



---------------------
CLIENT: NATIONAL MINERAL SANDS TITI..E NO: E.L. 41/88

.' r.

l ~_:,.

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

588121
DATE DRILLED:

METHOD: Rig

HOLE NO: 2200E 3150N
(lm. to SW)

20.1.89

Interval Dry Wt. I Desc:-iption I % Slime ~lOOO um I% fL:1. I(m) (kg)

0- 1.5 4.00 SAND, fine to medium grained, brown. H.M. trace. 1.16 0.52 4.62

1.5 - 3.5 6.25 AS ABOVE, grades to amber. H.M. 2-5%. 0.72 0.03 4.22

3.5 - 5.5 5.90 SAND, fine to medium grained, amber. H.M. 2 - 5%. 0.30 0.00 3.72

5.5 - 7.5 6.50 AS ABOVE, becomes coarser grades to light grey. 0.82 0.09 2.00
H.M. 1%.

7.5 - 9.5 5.80 SAND, medium grained, light grey, grades to fine to medium 5.57 0.12 1.09
grained, dark brown, indurated.

9.5 - 9.9 1.50 SAND, fine to medium grained, dark grey, abundant fine 5.74 7.68 0.87
shell. Hit sandstone.

EOH 9.9m. Sandstone.

SURVEY: 253341 mE 5586117 mN

COLLAR R.L. 11.33 BASE OF SAND R.L. +1.43

Down hole average 2.96--
o - 7.5 Depth and grade at 1. 5% cut-off 3.57--

0'>

'"'



---------------------
DATE DRILLED: 20.1.89
METHOD: Rig

HOLE ~O: 2240E 3150N
(12M. OFFSET STH)

CLIENT: NATIONAL MINERAL SANDS,
.~.. {"

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

Interval Dry Wto Description
(m) (kg)

588122

TITLE NO: E.L. 41/88

, % Slime %+1000 um %H.M.

0- 1.5 2.95 SAND, fine to medium grained, brown. H.M. trace. 1.01 0.15 5.21

1.5- 3.5 6.60 AS ABOVE, grades to amber. H.M. 2 - 5%. 0.74 0.04 4.69

3.5 - 5.5 5.95 SAND, fine to medium grained, amber. H.M. 2 - 5%. 0.86 0.02 3.98

5.5 - 7.5 6.60 AS ABOVE, H.M. 2 - 5%. 0.60 0.01 4.52

7.5 - 9.5 6.55 AS ABOVE, H.M. 2 - 5%. 0.64 0.00 2.83

9.5 - 11.5 6.55 AS ABOVE, H.M. 2 - 5%. 0.64 0.02 2.33

1l.5 - 13.5 7.55 AS ABOVE, hit indurated at 12.5m. , dark brown, then 2.44 0.06 1.90
grades to dark grey.

13.5 - 15.3 5.00 SAND, fine to medium grained, dark grey to dark brown, 6.70 1.84 1.69
indurated, fine shell. Hit sandstone.

EOH 15.3m. Sandstone.

o - 15.3

SURVEY:

Down hole average

Depth and grade at 1.5% cut-off
253375mE 5586102MN

3.36

3.36

COLLAR R.L. 16.12 BASE OF SAND R.L. +0.82



. - ----------------- - -CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88
" >.• ; f

.1.. h~

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE
588123

DATE DRILLED:
METHOD: Rig

20.1.89

HOLE NO: 2280E 3150N

Interval I Dry Wt. I Description % Slime %-1-1000 um
1

.. H.M.
I

..
CrII) (kg)

o - 1.5 3.70 SAND, fine to medium grained, greyish brown. H.M. trace. 1.12 0.46 3.19

loS - 3.5 7.05 AS ABOVE, grades to amber. H.M.> 2% 0.50 0.01 5.52

3.5 - 5.5 7.30 SAND, medium grained, amber, hit dark grey layer at 1.50 0.04 5.48
base. H.M. 2 - 5%.

5.5 - 7.5 8.55 SAND, fine to medium grained grey, hit indurated at 6.71 0.14 1.27
6. Sm. , dark brown.

7.5 - 8.5 2.45 SAND, fine to medium grained, dark brown, indurated, 6.80 8.75 0.86
hit sandstone.

EOH 8.5m. Sandstone.

SURVEY: 253418mE 5586121mN

COLLAR R.L. 9.01 BASE OF SAND R.L. +0.51

Down hole average 3.55 '"-- .....
o - 5.5 Depth and grade at 1.5% cut-off 4.81--



------------
NATIONAL MINERAL SANDSCLIENT:

AREA:

Ineerval
(m)

COWPER POINT - HIGH DUNE

ANDREW DOVE

Drv We.
(kg)

Descripeion

588124

- - - - - - - - -TITLE NO: E.L. 41/88

HOLE NO: 2320E 3150N

DATE DRILLED: 20.1.89
METHOD: Rig

I % Slime %+1000 um % H.M.

o - 1.5 3.40

1.5 -3.5 7.20

3.5 - 5.5 7.60

5.5 - 7.5 6.90

7.5 - 8.7 3.50

o - 5.5

SAND, fine to medium grained, brown, H.M. trace.

AS ABOVE, grades to amber. H.M.> 2%

SAND, fine to medium grained, amber. H.M. 2 - 5%

AS ABOVE, hit induration at 6.5m., dark brown.

SAND, fine to medium grained, dark brown, indurated,
abundant fine shell. Hit sandstone.

EOH 8.7m. Sandstone.

Down hole average

Depth and grade at 1.5% cut-off

1.57

0.90

0.88

6.57

4.14

0.45

0.02

0.17

0.10

3.01

3.70

3.69

4.03

0.82

1.09

2.75

3.82

SURVEY: 253455mE 5586109mN

COLLAR R.L. 9.05 BASE OF SAND R.L. +0.35



---------------------
HOLE NO: 2360E 3150N

(2.5 m. offset to N.)

E.L. 41/88

DATE DRILLED: 20.1.89
METIJOD' Rig

TITLE NO:

588125

ANDREW DOVE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNEAREA:

LOGGED BY:

CLIENT:

1

I Dry Wt.
I

Description % Slime I %-1-1000 um I% H.M. IInterval
(m) (kg)

fine to medium grained, brown. H.M. trace~ 1.86 0.18 2.91o - 1.5 3.30 SAND,

H.M. > 2%. 0.59 0.03 1.921.5 - 3.5 6.80 AS ABOVE, grades to amber.

2 - 5%. 0.44 0.03 1.203.5 - 5.5 7.00 AS ABOVE, H.M.

> 2%. 0.83 0.03 2.235.5 - 7.5 7.50 AS ABOVE. H.M.

> 2%. 0.51 0.93 2.577.5 - 9.5 7.75 AS ABOVE. H.M.

H.M. > 2%. 0.56 0.01 1.889.5 - 11.5 6.55 AS ABOVE.

H.M. > 1%. 0.84 0.19 3.611.5 - 13.5 7.20 AS ABOVE.

grades to light grey then 2.07 1.13 3.1213.5 - 15.3 6.80 AS ABOVE, becomes coarser,
grey, abundant shell. Hit sandstone. H.M. > 1%.

EOR 15.3m. Sandstone.

Down hole average 2.41

Depth and grade at 1. 5% cut-off 2.41o - 15.3 --
SURVEY: 253496mE 5586111mN

COLLAR R.L. 15.55 BASE OF SAND R.L. +0.25
C}>

'"



· - - - - - - - - - - - - - _. - - - - - -
DATE DRILLED: 21.1.89
METIfOD; RIG

I :: Slime

HOLE NO: 240Q E 3150N
(6.Om. offset sth)

CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

.', LOGGED BY: ANDREW DOVE

Int:erval Dry Wt. Desc,iption
(m) (kg)

588126

TITLE NO: E.L. 41/88

%+1000 um %H.:1.

o - 1.5

1.5 -3.5

3.5 - 5.0

o - 3.5

3.50

7.40

5.45

SAND, fine to medium grained, greyish brown. H.M. trace.

AS ABOVE, grades to amber H.M. > 2%.

SAND, fine to medium grained, grey, abundant shell.
Hit sandstone. H.M. > 2%.

EOR 5m.

Down hole average

Depth and grade at 1.5% cut-off

1.28

1.60

1.20

0.16

0.12

5.23

2.37

3.76

0.89

2.72

3.16

SURVEY: 253533mE

COLLAR R.L.

5586103mN

4.69 BASE OF SAND R.L. -0.31



---------------------
E.L. 41/88

HOLE NO: 2440E 3150N

8.Om. offset S.)

CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE 588127.. ,
LOGGED BY: ANDREW DOVE

Inl:erval Dry WI:. Desc:-iption
(Ill) (kg)

TITLE NO:

DATE DRILLED:
METHOD: Ri\!

20.1.89

%Slime %+1000 UJII %H.M.

0.76 0.12 1.37o - 1.5 4.90 SAND, fine to medium grained, brown. H.M. trace.

0.46 0.07 2.151.5 - 3.5 7.15 AS ABOVE, grades to amber. H.M. > 1%.

0.46 0.12 3.463.5 - 5.5 7.45 SAND, fine to medium grained, amber. H.M. 2 - 5%.

0.60 0.05 1.605.5 - 7.5 7.40 AS ABOVE. H.M. 2 - 5%.

0.85 0.37 4.277.5 - 9.5 8.30 AS ABOVE, grades to light grey, H.M. 2 - 5%.

1.88 3.22 0.629.5 10.5 3.80 SAND, fine to medium grained, grey, abundant shell.
H.M. > 2%. Hit sandstone.

EOH 10.5m. Sandstone.

o - 9.5

SURVEY: 253574mE

Down hole average

Depth and grade at 1.5% cut-off

5586105mN

2.44

2.63

COLLAR R.L. 10.41 BASE OF SAND R.L. -O.O~



· - - - - - - - - - - - - - _. - - - - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2480E 3150N
(Offset 20.5m. S. on Ridge)

21.1. 89DATE DRIllED:
METHOD· Rig

588128AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

I I Description % Slime %+1000 um
'\

% H.M.
I

Interval Dry Wt.
(m) (kg)

0.70 0.12 1.13o - 1.5 3.70 SAND, fine to medium grained, light grey, H.M. > 15.

0.51 0.00 1.251.5 - 3.5 7.00 SAND, fine to medium grained, amber. H.M. > 2%.

0.63 0.02 1.263.5 - 5.5 5.95 AS ABOVE, H.M. > 2%.

0.67 0.06 1.405.5 - 7.5 6.50 AS ABOVE, slightly coarser. H.M. > 2%.

0.84 0.02 2.017.5 - 9.5 7.20 AS ABOVE, H.M. 2 - 5%.

1.01 0.08 4.789.5 - ll.5 7.80 AS ABOVE. H.M. rich> 5%.

3.10 3.56 2.05ll.5 - 12.5 3.55 SAND, coarse to very coarse grained, light grey, H.M.
> 1%. Hit sandstone.

EOH 12.5m. Sandstone.

Down hole average 2.01

Depth and grade at 1.5% cut-off 2.01o - 12.5
-

SURVEY: 253616mE 5586095mN

COLLAR R.L, 12.31 BASE OF SAND R.L. -0.1<

"IV



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588129

TITLE NO: E.L. 41/88

HOLE NO: 2520E 3150N

21.1. 89DATE DRILLED:
METHOD' Rig

ANDREW DOVE
,

Interval Dry lOt. I Desc",iption I % Slime %>1000 um I% H.M. I(m) (kg)

o - 1.5 4.00 SAND, fine to medium grained, brown, H.M. tracea 1.88 0.10 2.61

1,.5 - 3.5 6.95 AS ABOVE, grades to amber, H.M. > 2%. 0.60 0.02 1.99

3.5 - 5.5 7.15 SAND, fine to medium grained, amber. H.M. 1 - 5%. 0.66 0.01 2.17
5.5 - 7.5 7.55 AS ABOVE, H.M. >2%. 0.53 0.03 1.42

7.5 - 9.5 8.40 AS ABOVE, grades to light grey, coarser with depth. 1.16 3.31 1.67H.M. > 2%.

9.5 - 10.2 2.20 SAND, fine to medium grained, grey, abundant shell. 3.09 8.36 1.80Hit sandstone.

EOH 1O.2m. Sandstone.

Down hole average 1.93--
o - 10.2 Depth and grade at 1.5% cut-off 1.93--

SURVEY: 253653mE 5586117mN

COLLAR R.L. 9.54 BASE OF SAND R.L. -0.6

"w

l f,: LOGGED BY:



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT
588130

!ITI.E NO: E.L. 41/88

HOLE NO: 2560E 3150N

LOGGED BY: GRtiliAM LEE DATE DRUIED:
METHOD:

6.2.89
Hand Drilled

Incerval Dry Wt. Description % Slime %+1000 um I% H.M. I(m) (kg)

o - 1.5 2.35 SAND, medium to fine grained, well sorted, greyish amber 1.20 0.43 1.47

1.5 - 3.5 3.30 AS ABOVE, amber. H.M. 5% + 0.32 0.01 2.25

3.5 - 5.5 3.15 SAND, medium grained, well sorted, amber. H.M. 5% + 0.28 0.02 2.12

5.5 - 7.5 2.65 AS ABOVE, H.M. 5% + 0.32 0.01 3.86

7.5 - 9.5 2.50 AS ABOVE, H.M. 5% + 0.41 0.01 2.57

9.5 - 11.5 2.35 AS ABOVE, H.M. 5%+ 0.40 0.01 2.50

EOH 11.5m.

Down hole Average 2.50

o - 11.5 Depth and Grade at 1.5% Cut-off 2.50

SURVEY: 253692mE 5586ll9mN
i

COLLAR R.L. 8.93 BASE OF SAND R.L. NA

-.J..,.



-------------------- ..
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588131

TITLE NO: E.L. 41/88

HOLE NO: 2600E 3l50N

1. 2.89DATE DRILLED:GRAHAM LEE
METIlOD: Hane

Description % Slime % + 1000 urn I% H.M. IInterval Dry Wt.
(m) (kg)

SAND, coarse grained, well sorted with some shell. 0.36 0.21 1.27o - 1. 5 2.35
H.M. 1-2%.

4.60 AS ABOVE, H.M. 1-2%. 0.45 0.45 1.671.5- 3.5

6.90 SAND, medium grained, well sorted. Some coarse shell 2.35 3.41 0.943.5 - 5.5
Shell abundant. Mid grey colour. H.M. 1-2%.
(marine sand)

E.O.H. 5.5m. Rock

Down hole Average 1.30

Depth and Grade at 1, 5% Cut-off 1. 50o - 3.5
--

SURVEY, 253728mE 5586ll2mN

COLLAR R.L. 3.17 BASE OF SAND R.L. -2.33

---.J
en

•. , LOGGED BY:



---------------------
HOLE NO: 2640E 3150N

DATE DRillED: 1.2.89

TITLE NO: E.L. 41/88

588132
GRAHAM LEE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE:

CLIENT:

AREA:

LOGGED BY:
METIlOD: H,,",

% Slime %+ 1000 um " % H.M. IInterval Dry \It. Description
(Ill) (kg)

medium to coarse grained, moderately sorted. 0.27 13 ..79 1.49o - 1.5 2.15 SAND,
Amber. H.M. 2-5%.

very coarse with shell fragments. Amber. H.M. 1-2%. 0.19 6.42 1.001.5 - 3.5 6.65 SAND,

(marine) . H.M. 2-5%. 0.37 12.37 . 0.363.5 - 4.4 3.00 SAND, as above, grey

E.O.H. 4.4m. Rock

Down hole Average 1.04

253767mE 558610lmNSURVEY:

COLLAR R.L. 3.13 BASE OF SAND R.L. -1.27

....
'"

L ,
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APPENDIX 2.7

Line 3450N High Dune

588133

77



-----------------~---

LOGGED BY: ANDREW DOVE

CLIENT:
i 24-

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - II1GH DUNE 6. Sm. to North 588134

TITLE NO: E.L. 41/88

DATE DRILLED: 16.1.89

HOLE NO: 2160E 3450N

METHOD: Rig

SAND, fine - medium grained, dark brown, indurated, silty. 3.40
Hit gravel and pebble layer.
Hit Sandstone.

0.49 5.23

0.11 4.97

0.06 4.05

0.07 4.83

0.23 4.30

6.01 1.50

Interval Dry Wt.
(m) (kg)

o - 1.5 4.65

1.5 - 3.5 8.60

3.5 - 5.5 7.70

5.5 - 7.5 7.25

7.5 - 9.5 6.45

9.5 - 11.5 9.45

Description

SAND, fine - medium grained, brown. H.M. trace.

AS ABOVE, grades to amber. H.M. 2-5%.

SAND, fine - medium grained, amber. H.M. 2-5%.

AS ABOVE, H.M. 2-5%.

AS ABOVE, becoming coarser. Hit indurated at 8.5m.

% Slime

1.17

0.35

0.33

0.71

3.04

%+1000 urn %H.M.

E.O.H. 11. Sm. SANDSTONE

PIEZOMETER HOLE

Down hole average

o - 11.5

SURVEY: 253310mE

Depth and grade at 1.5% cut-off

5586424mN

4.10

COLLAR R.L. 12.66 BASE OF SAND R.L. +1.16



._------------~------

HOLE NO: 2200E 3450N
(31M. OFFSET TO S.)

16.1.89

E.L. 41/88

DATE DRILLED:
M

TITLE NO:
588135

NATIONAL MINERAL SANDSCLIENT:

ethod: Rig

Int:erval Dry Wt:. Descript:ion % Slime %'"1000 WD I%!I.M. I(m) (kg)

o - 1. 5 4.20 SAND, fine to medium grained, light grey with brown 1.38 0.25 3.76
layer. H.M. trace.

1.5 - 3.5 4.95 SAND, fine to medium grained, light: grey, hit indurated 4.49 0.39 3.85
at 2.5m. H.M. > 1%

3.5 - 5.0 2.90 SAND, fine to medium grained, dark brown, indurated, 10.15 1.99 1. 70silty. Hit sandstone.

EOH 5.0m. Sandstone.

Down hole average 3.18--
o - 5.0 Depth and grade at 1. 5% cut-off 3.18._-

SURVEY: 253353mE 5586400mN

COLLAR R.L. 5.93 BASE OF SAND R.L. +0.93

'-l
~

.'

: 'c . AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE



---------------------
E.L. 41/88

_J " .••.:

.i .~

CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT

GR1iHAM LEE 588136

TITLE NO:

DATE DRillED:
METHOD:

HOLE NO: 2200E 3450N

6.2.89
Hand Drilled

Interval Dry Wt. Description % Slime %+1000 UBI I%H.M. I(m) (kg)

o - 1.5 3.00 SAND, medium to fine grained, well sorted, pale brown. 1.16 0.31 6.52

1.5 - 3.5 3.70 AS ABOVE, amber, H.M. 5%+. 0.55 0.06 4.39

3.5 - 5.5 3.30 AS ABOVE, H.M. 5% + 0.29 0.02 4.46

5.5 - 7.5 3.40 AS ABOVE, H.N. 5%+ 0.27 0.03 3.02

7.5 - 9.5 3.10 AS ABOVE, Rich H.M. seams, H.M. 5% + + 0.26 0.03 4.05

9.5 - ll.5 3.45 AS ABOVE, H.M. 5% + 0.26 0.02 4.93

EOH 11.5m.

Down hole Average 4.48--
o - 11.5 Depth and Grade at 1. 5% Cut-off 4.48--

RVEY: 253354mE 5586429mN

COLLAR R.L. 17.99 BASE OF SAND R.L. NA

00
0

SU



---------------------
CLIENT:

.l~· , AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

588137

TITLE NO: E.L. 41/88

HOLE NO: 2240E 3450N
(offset 26.Om. to south)

DATE DRILLED: 16.1.89 METHOD: Rig

Interval
(m)

o - 1.5

1.5 - 3.5

3.5 - 5.5

o - 3.5

Dry Wt.
(kg)

4.35

6.05

7.05

Description

SAND, medium - coarse grained, grey. H.M. >1%.

SAND, fine - medium grained, dark brown. Indurated, silty.

SAND, fine - medium grained, dark brown, indurated, silty.
Abundant fine shell. Hit sandstone.

E.O.H. 5.5m. SANDSTONE

PIEZOMETER HOLE

Down hole average

Depth and grade at 1.5% cut-off

% Slime

2.35

8.38

4.46

%+1000 um

0.10

0.35

8.92

% H.M.

2.62

2.31

0.90

1.88

2.44

.SURVEY: 253393mE

COLLAR R.L.

5586400mN

5.21 BASE OF SAND R.L. -0.29



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2240E 3450N

6/2/89
Hand Drilled

DATE DRILLED:
METIlOD:

588138AREA: COWPER POINT

LOGGED BY: GRPJtAM LEE

Dry Wt. Description % Slime :tI-lOOO um I% H.M. IInterval
( III) (kg)

o - 1.5 SAND, medium to fine grained, well sorted, pale brown 1.30 0.18 4.332.15
H.M. 2 - 5%

'1.5 - 3.5 2.75 AS ABOVE, H.M. 2 - 5% 0.81 0.11 4.56

3.5 - 5.5 3.60 AS ABOVE, amber, H.M. 5% + 0.34 0.03 6.07

5.5 - 7.5 3.20 AS ABOVE, H.M. 5% + 0.28 0.04 7.64

7.5 - 9.5 3.00 AS ABOVE, H.M. 5% + 0.30 0.03 4.97

9.5 - 1l.5 3.90 AS ABOVE. H.M. 5% ++ 0.31 0.05 5.14

EOH 11. SM.

Down hole Average 5.50

o - 11.5 Depth and Grade at 1.5% Cut-off 5.50

URVEY: 253395mE 5586425mN

COLLAR R.L. 15.41 BASE OF SAND R.L. NA

~"

00
N

,S



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.1. 41/88

LOGGED BY: ANDREW DOVE

.1. \._0 " AREA: COWPER POINT - HIGH DUNE

588138 DATE DRILLED:
Method: Rig

16.1.89

HOLE NO: 2280E 3450N

Interval Dry We. Description % Slime %+1000 um % H.M.
(m) (kg)

4.45 2.09 O.ll 3.41o - 1.5 SAND, fine to medium grained, brown. H.M. > 1%

1.5- 3.5 7.40 SAND, fine medium grained, amber. H.M. 2 - 5% 1.03 0.07 4.11to

3.5 - 5.5 7.55 AS ABOVE. Hit thin indurated layer then graded to 1.27 0.09 2.66
light grey. H.M. > 2%

5.5 - 7.5 6.75 SAND, fine to medium grained, dark brown, indurated, 9.83 0.71 2.56
silty.

4.15 SAND, 3.35 4.23 0.727.5 - 9.0 fine to medium grained, grey, abundant shell, silty.
Hit sandstone.

EOH 9.0m. Sandstone.

Down hole average 2.76--
o - 7.5 Depth and grade at 1.5% cut-off 3.17--

SURVEY: 253433mE 5586418mN
COLLAR R.L. 8.61 BASE OF SAND R.L. -0.39 00

w



---------------------
CLIENT: NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588140

TITLE NO: E.L. 41/88

HOLE NO: 2320E 3450N

LOGGED BY: ANDREW DOVE DATE DRILLED: 16.1.89 METHOD: Rig

,
Interval Ilrz Wt. Description % Slime %+1000 urn %H.M.

(m) kg)

o - 1.5 4.80 SAND, fine - medium grained, brown. H.M. >1%. 0.11 1. 78 4.37

1.5 - 3.5 7.85 SAND, fine - medium grained, brown grading to amber. 0.66 0.05 4.42
H.M. 2-5%.

3.5 - 5.5 8.15 SAND, fine - medium grained, amber. Grades to grey. Hit 2.38 0.10 2.41
indurated at 4.5m. H.M. 2-5%.

5.5 - 7.5 7.30 SAND, fine - medium grained, dark brown. Indurated, silty. 3.32 1.00 0.67
Abundant fine shell.

7.5 - 7.9 1.20 SAND, medium - coarse grained. Grey. Abundant fine and 4.75 17.48 0.75
coarse shell. Hit Sandstone.

E.O.H. 7.9m sandstone

PIEZOMETER HOLE

Down hole average 2.77

o - 5.5 Depth and grade at 1.5% cut-off 3.68

SURVEY: 253471mE 55864l6mN

COLLAR R.L 7.54 BASE OF SAND R.L. -0.33

co
~



._-------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

L'
AREA: COWPER POINT - HIGH DUNE 588141 HOLE NO: 2360E 3450N

16.1. 89DATE DRILLED:

R

ANDREW DOVELOGGED BY:
ig

Interval Dry Wc. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 2.05 SAND, fine to medium grained, light brown . H.M. > 1% 0.68 0.14 2.46

.1.5 - 3.5 5.30 SAND, fine to medium grained, light brown grades to 0.65 0.04 4.70
amber. H.M. 2-5%

3.5 - 5.5 7.25 SAND, fine to medium grained, amber. H.M. 2 - 5% 0.71 0.08 4.53

5.5 - 7.5 10.00 AS ABOVE, grades to light grey, hit indurated at 7.Om. 3.89 0.29 6.44
Fine shell.

7.5 - 8.0 2.30 SAND, medium grained, grey, abundant fine shell, silty. 2.16 6.01 1.21
Hit sandstone.

EOH 8.Om. Sandstone.

Down hole average 4.45

0- 7.5 Depth and grade at 1.5% cut-off 4.67._-

SURVEY: 253513mE 55864l6mN 00
en

COLLAR R.L. 7.72 BASE OF SAND R.L. -0.28



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE
588142

DATE DRILLED:

HOLE NO: 2400E 3450N

16.1.89 METHOD: Rig

Interval Dry Wt.
(m) (kg)

o - 1.5 4.65

1.5 - 3.5 7.65

3.5 - 5.5 7.90

5.5 - 6.25 4.10

o - 5.5

Description

SAND, fine - medium grained. Light brown, grades to
light grey. H.M. >2%.

SAND, fine - medium grained, light grey with brown bands.
H.M. seam. 2 5%.

SAND, medium grained, light grey. H.M. 2-5%. Abundant
shell.

SAND, coarse - very coarse grained, light grey. Abundant
shell. H.M. >2%. Hit Sandstone.

E.O.H. 6.25m. SANDSTONE

PIEZOMETER HOLE

Down hole average

Depth and grade at 1.5% cut-off

%Slime

1.10

0.69

0.66

1.38

%-1-1000 urn

0.26

0.04

0.43

12.85

% H.M.

3.22

7.83

4.79

1.28

4.%

5.47

.SURVEY: 253554mE

COLLAR R.L.

5586431mN

5.96 BASE OF SAND R.L. -0.29



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY: ANDREW DOVE

J ...

tj·; AREA: COWPER POINT - HIGH DUNE 588143
DATE DRILLED: 16.1.89

HOLE NO: 2440E 3450N

METHOD: Rig

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 3.05 SAND, fine - medium grained, brown. H.M. base. 2.40 0.33 1.04

1.5 - 3.5 7.00 SAND, fine - medium grained, light brown, grading to 0.85 0.06 2.36
amber. H.M. 2-5%.

3.5 - 5.5 8.70 SAND, fine - medium graiend, amber. H.M. 2-5%. 1.93 0.01 1.85

5.5 - 7.2 7.70 SAND, fine - medium grained, light grey, abundant fine 2.43 4.48 1.22
shell. H.M. >2%. Hit ·.Sandstone.

E.O.H. 7.2m. SANDSTONE.

PIEZOMETER HOLE

Down hole average 1.67--
o - 5.5 Depth and grade at I. 5% cut-off 1.81--

SURVEYl 253592mE 558641lmN
00....

COLLAR R.L. 6.35 BASE OF SAND R.L. -0.85



---------------------
.i. ;'

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588144
TITLE NO: E.L. 41/88

HOLE NO: 2480E 3450N

LOGGED BY:

Interval
(m)

0- 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 6.25

o - 3.5

ANDREW DOVE DATE DRILLED: 17.1.89

IkyWt. Description % Slime
(kg)

4.80 SAND, fine - medium grained, brown. H.M. trace. 0.93

8.20 AS ABOVE, grades to amber. Coarser with depth. H.M. 2-5%. 0.45

7.95 SAND, medium - coarse graiend, grey. Abundant fine shell. 0.55
Coarse shell. H.M. >1%.

3.05 AS ABOVE, abundant coarse shell. Hit SAndstone. 1.94

E.O.H. 6.25m. SANDSTONE

PIEZOMETER HOLE

Down hole average

Depth and grade at 1.5% cut-off

METHOD: Rig

%+1000 urn %H.M.

0.11 3.24

0.07 7.63

3.05 0.87

15.28 1.03

3.62

5.75

SURVEY: 253632mE

COLLAR R.L.

5586408mN

4.61 BASE OF SAND R.L. -1.64
())
())



------------------- - -
....

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588145
TITLE NO: E.L.41/88

HOLE NO: 2520E 3450N

LOGGED BY: GRAHAM LEE DATE DRIllED:
Method: Hand

31/1/89

•
Interval Dr2\ Wt. Description % Slime %+1000 UID %H.M.

(m) kg)

o - 1.5 2.40 SAND, medium to fine grained, well sorted. Amber. H.M.~l%. 0.43 0.06 1. 78

1.5 - 3.5 2.50 AS ABOVE 0.24 0.01 2.35

3.5 - 5.5 2.90 AS ABOVE, H.M. 1-2%. 0.18 0.01 1.91

5.5 - 7.5 3.15 AS ABOVE, H.M. 2-5%. 0.23 0.00 1.99

7.5 - 9.5 2.50 AS ABOVE, H.M. 2-5%. 0.19 0.00 1.59

9.5 - 10.8 2.50 AS ABOVE, H.M. 1-2%. 0.23 0.00 1.30

E.O.H. 1O.8m.
Sand caving in.

Down hole Average 1.86

o - 9.5 Depth and Grade at 1.5% Cut-off 1.93

URVEY: 253667mE 5586406mN

COLLAR R.L. 23.07 BASE OF SAND R.L. NA

co
'0

S



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY: GRAHAM LEE

., ,
t AREA: COWPER POINT - HIGH DUNE 588146

DATE DRILLED: 31/1/89
Method: Hand

HOLE NO: 2560E 3450N

Interval Dr
0

,Wt. Description % Slime %+1000 um % H.M.
(m) kg)

o - 1.5 2.40 SAND, fine grained, grey and dark amber. 2.94 0.60 1. 21

1.5 - 3.5 2.55 SAND, fine grained, amber, well sorted. H.M. 1-2%. 0.30 0.00 1.65

3.5 - 5.5 2.60 AS ABOVE, some rich H.M. seams. H.M. 2-5%. 0.58 0.02 2.22

5.5 - 7.5 3.20 AS ABOVE with rich H.M. seams. H.M. 2-5%. 0.28 0.02 2.71

7.5 - 9.5 2.90 AS ABOVE, H.M. 1-2%. 0.38 0.004 0.89

9.5 - 11.5 3.80 AS ABOVE, H.M. 1-2%. 0.32 0.01 0.90

E.O.H. 11. Sm.

Down hole Average 1.61

o - 7.5 Depth and Grade at 1. 5% Cut-off 2.00

SURVEY: 253714mE 5586404mN

COLLAR R.L. 21.53 BASE OF SAND R.L. NA

<D
0



------------------ - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

.L

588147 HOLE NO:AREA: COWPER POINT - HIGH DUNE 2600E 3450N

LOGGED BY: GRAHAM LEE DATE DRILLED: 31.1.89
Method: Hand

Interval Dr&Wt. Description % Slime %HOOO um % H.M.
em) g)

o - 1.5 2.20 SAND, medium - fine grained. well sorted. Pale grey. 1.36 0.29 1.23

1.5 - 3.5 3.20 AS ABOVE, amber. H.M. 2-5%. 0.25 0.00 1.32

3.5 - 5.5 3.35 AS ABOVE, H.M. 2-5%. 0.42 0.00 1.03

5.5 - 7.5 3.45 AS ABOVE, H.M. 2-5%. 0.61 0.07 1.05

7.5 - 9.5 3.05 AS ABOVE, H.M. 1-2%. 0.59 0.003 0.93

9.5 - 11.5 2.30 AS ABOVE, H.M. 2-5% 0.53 0.02 0.99

E.O.H. 11. 5m.

Down hole Average 1.08

SURVEY: 253748mE 5586402mN

COLLAR R.L. 23.18 BASE OF SAND R.L. NA

>,rJ
>-'



---------------------
CLIENT:

,; "AREA:
.Jt.y •

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE. 588148
TITLE NO: E.L. 41/88

HOLE I/O: 2640E 34 SON

DATE DRILLED: 1.2.89GRAHAM LEELOGGED BY:
METHOD: Ilann

Description % Slime I %+1000um] % H.M. I
Interval Dry Wt.

(m) (kg)

H.M. 0.21 0.01 1.77o - 1. 5 2.45 SAND, medium - fine grained, well sorted. Amber.
2-5%.

0.19 0.00 2.431.5 - 3.5 3.20 AS ABOVE, H.M. 2-5%.

0.20 0.02 1.433.5 - 5.5 3.10 AS ABOVE, 2-5%.

0.19 0.01 2.285.5 - 7.5 2.90 AS ABOVE, H.M. 2-5%.

0.28 0.00 1.577.5 - 9.5 2.20 AS ABOVE, H.M. 2-5%.

0.31 0.01 1.469.5 - 11.5 3.05 AS ABOVE, H.M. 2-5%.

E.O.H. 11.5m.

Down hole Average 1.83

Depth and Grade at 1.5% Cut-off 1.90o - 9.5

SURVEY: 253784mE 5586396mN

COLLAR R.L. 14.28 BASE OF SAND R.L. NA

'"'N



---------------------
HOLE NO: 2680E 3450N

CLIENT:

L" ., AREA:

LOGGED BY:

In~eI'val

(m)

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

GRAHAM LEE

Dry W~.

(kg)
DescI'ip~ion

588149

TITLE NO: EoLo 41/88

DATE DRILLED: 1.2.89

METIlOD: H"nrl

% Slime % +1000 uml %HoMo

o - 1.5

1.5 - 3.5

3.5 - 5.0

o - 3.5

1.50

4.00

5.85

SAND, coarse grained, well sorted, amber. Some shell.
H.M. 2-5%.

AS ABOVE, coarser grained. H.M. in seams. H.M. 5%.

AS ABOVE, H.M. 2-5%.

E.O.H. 5.Om.
Coarse shell and hard

Down hole average

Depth and grade at 1.5% cut-off

0.30

0.19

0.27

0.77

1.42

5.47

1.52

2.37

0.91

1.68

2.01

SURVEY: 2538l7mE 5586382mN

COLLAR R.L. 3.34 BASE OF SAND R.L. -1.66



---------------------
HOLE NO: 2720E3450N

DATE DRUrED: 1.2.89

TITLE NO: E.L. 41/88

588150
GRAHAM LEE

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE·

CLIENT:

METIlOD: fl,,"
Description :: Slime ::+lOooum] :: H.M. IInterval Dry Wt.

(m) (kg)

coarse grained, well sorted. Some shell. H.M. 2-5%. 0.12 0.91 1.950- 1.5 2.55 SAND,

I AS ABOVE, coarser grained with shell fragments. H.M. 1-2%. 0.21 13.95 0.441.5 - 3.5 7.30

E.O.H. 3.5m. Coarse shell and gravel.

Down hole average 1.09

Depth and grade at 1. 5% cut-off 1.95o - 1. 5

SURVEY: . 253855mE 5586370mN

COLLAR R.L. 2.48 BASE OF SAND R.L. NA

'"".

i ~' :AREA:

LOGGED BY:
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APPENDIX 2.8

Line 3750N High Dune

588151

95



-- --
HOLE NO: 1880E 3750N

6.2.89
hand drilled

DATE DRIllED:
METHOD:

---------588152 'lTl'LE NO: E.L. 41/88CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT

LOGGED BY: GR~I LEE

Dry Wt. Description % Slime %+1000 um I% H.M. IInterval
(III) (kg)

well sorted, pale H.M. 1% 2.76 0.32 2.48o -1.5 2.90 SAND, medium grained, grey.

hard indurated at 3.5m. 3.43 0.12 0.761.5 - 3.5 1.50 SAND, as above,

EOH 3.5m.

Down hole 1.50average

o - 1.5 grade at 1.5% cut-off 2.48Depth and

SURVEY: 253070mE 5586742mN

COLLAR R.L. 4.98 +1.48

'"''"

--------



---------------------CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 1920E 3750N

16.1.89DATE DRILLED:

METHOD R'

588153
AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

J; 19

Interval Dry Wt.
I

Description % Slime %>1000 um
1

% H.M. I(m) (kg)

o - 1.5 2.25 SAND, fine to medium grained, brown. H.M. >1% 5.22 0.41 2.95

1.5 - 3.5 3.40 SAND, fine to medium brained, brown grading to light 1.56 0.02 3.74
brown. H.M.>l%

3.5 - 5.5 6.40 SAND, fine to medium grained, light grey, hit indurated at 4.44 0.15 1.34
5.Om. H.M. >1%

5.5 - 7.5 9.65 SAND, fine to medium grained, dark brown, indurated, 11.41 3.03 1.32
silty. Hit sandstone.

EOH 7.5m. Sandstone.

Down hole average 2.30

o - 3.5 Depth and grade at 1. 5% cut-off 3.40

SURVEY: 253109mE 5586726mN

COLLAR R.L. 48.50 +1.00

'"....



---------------------CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (OFFSET 1M. TO NORTH)

TITLE NO:

58815'1
E.L 41/88

HOLE NO: 1960£ 37 SON

16.1.89DATE DRILLED:

METHOD R"

ANDREW DOVELOGGED BY:
. 10.

Interval Dry Wt. Description % Slime %+1000 urn % H.M.
I(m) (kg)

o -1.5 3.50 SAND, fine to medium grained, brown. H.M. trace. 1.11 0.60 6.51

1.5 - 3.5 6.55 SAND, fine to medium grained, light grades to 0.76 0.05 5.29grown
amber. H.M. > 1%

3.5 - 5.5 8.20 SAND, fine to medium grained, light grey H.M. >1% 0.95 0.07 6.38

5.5 - 7.5 6.20 SAND, fine to medium grained, dark brown, indurated, 5.65 0.14 1.54
occasional gravel layer.

7.5 - 9.5 2.65 SAND, coarse grained. Gravel layers dark 5.05 20.99 1.00coarse to very
brown, indurated. Hit sandstone.

EOH 9.5m. Sandstone

Down hole average 4.02

o - 7.5 Depth and grade at 1.5% cut-off 4.82

SURVEY: 253l47mE 5586740mN

COLLAR R.L. 9.68 BASE OF SAND R.L. 0.18

-0
00



. -­
15ELIENT:

AREA:

------
NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

- --
58815~)

---------TITLE NO: E.L. 41/88

HOLE NO: 2000E 3750N

16.1.89DATE DRILLED:

METIlOD R"

ANDREW DOVELOGGED BY:

; 19

Interval Dry We Description % Slime %+1000 um % H.M. I(m) (kg)

o - 1.5 2.90 SAND, fine to medium grained, brown. H.M.>l% 1.94 0.34 5.58

1.5 - 3.5 8.80 SAND, fine to medium grained, light grey. hit indurated 3.81 0.35 3.49
at 3.5m. H.M. > 1%

3.5 - 5.5 7.10 SAND, medium grained, dark brown, gravel layers, silty. 7.49 7.09 1. 32

5.5 - 6.0 2.05 AS ABOVE. Hit sandstone. 5.94 20.70 1.43

EOH 6.0m. Sandstone.

Down hole average 3.12

o - 3.5 Depth and grade at 1. 5% cut-off 4.39--

SURVEY: 253186mE 5586736mN

COLLAR R.L . 6.76 BASE OF SAND R.L. +0.76

.
..0
..0



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 58815C
TITLE NO: E. L. 41/88

HOLE NO: 2040E 3750N

LOGGED BY: ANDREW DOVE DATE DRILLED: 16.1.89

METHOD' Rio.

Interval Dry Wt. Description % Slime %+1000 urn % H.M. I(m) (kg)

o - 1.5 4.20 SAND, fin~ to medium grained, light brown grading to 1. 79 0.14 4.90
grey. H.M.> 1%

1.5 - 3.5 6.05 SAND, fine to medium grained, grey. Hit indurated 3.98 0.13 2.94
at 2.5m. H.M. > 1%

3.5 - 5.5 6.35 SAND, fine to medium grained, dark brown, indurated, 6.65 3.42 0.81
occasional gravel layer.

5.5 - 6.25 2.20 SAND, medium grained, dark brown, indurated, abundant 5.58 22.88 1.16
fine shell some coarse shell. Hit sandstone

EOH 6.25m. Sandstone

Down hole average 2.52

o - 3.5 Depth and grade at 1.5% cut-off 3.78

SURVEY: 253225mE 5586734mN

COLLAR R. L. 6.14 BASE OF SAND R.L. -0.11

>--'
0
0



HOLE NO: 2·080E 3750N

15.1.89

E.L. 41/88

DATE DRILLED:
METHOD: Rig

TITLE NO:---------
Wet. Wt. Descript.ion % SliJ11e ~1000 um

1
%H.M. IInt.erval

(m.) (kg)

fine - medium grained, brown, grades to amber. 1.89 0.30 3.19o - 1.5 3.60 SAND,
H.M. ~1%.

fine - medium grained, amber, grades to light grey. 2.17 0.11 3.041.5 - 3.5 7.65 SAND,
Hit indurated at 3.5m. H.M. >1%.

- medium grained, dark brown, indurated, silty. 6.61 0.15 1.733.5 - 5.5 7.10 SAND, fine

contains gravel. Hit sandstone. 1. 78 17.63 0.605.5 - 6.75 2.95 AS AB OVE,

E.O.H. 6.75m. SANDSTONE

Down hole 2.23average --
and grade at 1. 5% cut-off 2.60o - 5.5 Depth --

SURVEY: 253266mE 5586733mN

COLLAR R.L. 6.39 BASE OF SAND R.L. -0.36
~

0
~

,

• - - - - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE
588157...L '

LOGGED BY: ANDREW DOVE



---------------------
LOGGED BY: ANDREW DOVE

E.L. 41/88

L'

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588158

'ITl'LE NO:

DATE DRILLED:
METHOD: Rig

15.1.89

HOLE NO: 2120E 3750N

101et 101t. Description % Slime %1000 WD I% 11.1'1.
I

Interval
(m) (kg)

4.85 SAND, fine - medium gr"ained, light brown, grades to amber. 1.07 0.48 3.62o - 1.5
H.M. ~l%.

SAND, fine - medium grained, amber, grades to light grey. 2.20 0.19 2.341.5 - 3.5 6.90
Hit indurated at 3.5m. H.M.~l%,

SAND, fine - medium grained, dark brown, indurated, silty. 12.05 0.60 1.123.5 - 5.5 3.80

4.15 AS ABOVE, contains gravel. Hit sandstone. 2.94 2.16 0.365.5 - 6.5

E.O.H. 6.5m. SANDSTONE.

DOlm hole average 1.96

o - 3.5 Depth and grade at 1. 5% cut-off 2.89

SURVEY: 253306mE 5586732mN

COLLAR R.L. 6.19 BASE OF SAND R.L. -0.31

>-'
0
N



--------------
E.L. 41/88

• - - - - - -
CLIENT: NATIONAL MINERAL SANDS

, r" - AREA: COWPER POINT - HIGH DUNE
.1..•

LOGGED BY: ANDREW DOVE
588153

TITLE NO:

DATE DRUlED:
METHOD: Rig

15.1.89

HOLE NO: 2160E 3750N

Wet Wt. Description % Slime %+1000 um I% H.M. IInterval
(m) (kg)

grained, brown. H.M. >1%. 1.36 0.09 7.43o - 1.5 3.00 SAND, fine - medium

amber then light grey. H.M. >2%. 0.91 0.05 2.331.5 - 3.5 7.10 AS ABOVE, grades to

indurated. 8.95 0.18 2.353.5 - 5.5 6.00 SAND, fine - medium grained, dark brown,

coarser with depth. Silty. Hit sandstone. 6.74 2.20 0.835.5 - 7.5 7.90 AS ABOVE,

E.O.H. 7. Sm. SANDSTONE

2.96Down hole average --
grade at 1.5% cut-off 3.73Depth and ._-o - 5.5

SURVEY: 253346mE 5586729mN

COLLAR R.L. 6.93 BASE OF SAND R.L. -0.57

~

0

'"



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588160

TITLE NO: E.L. 41/88

HOLE NO: 2200E 3750N

DATE DRILLED: 15.1.89
METIlOD: Rig

LOGGED BY: ANDREW DOVE

Wet Wt. Descri\ltion % Slime %+1000 um I%H.M. I
Interval

(III) (kg)

SAND, fine - medium grained, light brown to brown. 1.19 0.15 8.20a - 1.5 4.75
H.M. >1%.

7.45 SAND, fine - medium grained, brown, grading to amber. 0.76 0.03 4.711.5 - 3.5
H.M. 2-5%.

SAND, fine - medium grained, amber. Grades to light grey. 4.56 0.10 2.683.5 - 5.5 7.15
Hit indurated at 5.3m. H.M. >1%.

SAND, fine - medium grained, dark brown, indurated. Silty. 6.21 5.76 0.735.5 - 7.5 7.65
Hit sandstone.

E.O.H. 7.5m. SANDSTONE

Down hole 3.81average --
Depth and grade at 1.5% cut-off 4.920- 5.5 --

SURVEY: 253386mE 5586727mN

COLLAR R.L. 6.91 BASE OF SAND R.L. -0.59

~

0

'"



------------- --------
LOGGED BY: ANDREW DOVE DATE DRilTED: 15.1.89

METHOD: Rig

CLIENT:

.L c_ AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

5881GJ

TITLE /lo: E.L. 41/88

HOLE NO: 2240E 3750N

Interval Wet Wt. Description % Slime ~lOOO UlD I% H.M. I(m) (kg)

a - 1.5 4.55 SAND, fine - medium grained, amber. H.M. >2%. 1.37 0.32 5.31

1.5 - 3.5 8.15 AS ABOVE. H.M. 2-5%. 0.67 0.04 6.70

3.5 - 5.5 7.70 AS AB OVE, H.M. 2-5%. 0.38 1.50 6.13

5.5 - 7.5 7.10 AS ABOVE, H.M. 2-5%. 0.89 0.01 5.16

7.5-9.5 8.15 AS ABOVE, H.M. 2-5%. 0.48 0.03 7.77

9.5 - n.5 7.70 AS ABOVE, H.M. 2-5%. 0.51 0.02 5.32

n.5 - 13.5 6.05 AS ABOVE, grades to light grey. Hit indurated at 13.Om. 2.11 0.40 3.30
H.M. >2%.

13.5 - 15.5 6.20 SAND, fine - medium grained, dark brown, indurated. n.08 0.20 2.12

15.5 - 17.0 5.40 AS ABOVE, hi t sandstone. 4.99 7.94 0.56

E.O.H. 17.0m. SANDSTONE

Down hole average 4.81

o - 15.5 Depth and grade at 1.5% cut-off 5.22 --- 0

253425mE 5586724mN U>
SURVEY:

COLLAR R.L. 15.76 BASE OF SAND R.L -1.24



---------------------
METHOD: Ric

Interval Dry Wt. Description % Slime %+1000 urn % H.M.
(m) (kg)

o - 1.5 3.70 SAND, fine to medium grained, light brown to brown. 0.94 0.43 5.33
H.M. > 1%

1.5- 3.5 7.05 SAND, fine to medium grained, light brown grades to 0.84 0.03 3.42
amber.

3.5 - 5.5 7.65 SAND, medium grained amber grades to light grey. 0.83 0.06 7.15
H.M. 2-5%

5.5 - 7.5 7.00 SAND, fine to medium grained, dark brown, indurated, 4.99 0.11 3.91
silty. occasional gravel layer.

7.5 - 9.5 9.90 AS ABOVE, abundant fine shell. Hit sandstone. 3.L7 1.20 0.62

EOH 9.5m. Sandstone

Down hole average 4.02
--

o - 7.5 Depth and grade at 1. 5% cut-off 4.92
--

SURVEY: 253459mE 5586726mN

COLLAR R.L. 8.42 BASE OF SAND R.L. -1.08 .....
0

'"

CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

.1- \.. AREA: COWPER POINT - HIGH DUNE HOLE NO: 2280E 3750N
588162 (5.2 metres NLOGGED BY: ANDREW DOVE DATE DRILLED: 16.1.89 of peg)



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (lOrn. to the S. E. )

TITLE NO: E.L. 41/88

LINE NO: HOLE NO: 2320E 3750N

LOGGED BY: ANDREW DOVE DATE DRILLED: 15.1.89
Rig

Interval -Dr-y Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 3.80 SAND, fine - medium grained, light brown to brown. 1.22 0.21 5.73
H.M. tracea

1.5- 3.5 7.20 SAND, fine - medium grained, amber. H.M. 2-5%. 0.68 0.04 5.14

3.5 - 5.5 6.95 AS ABOVE. H.M. 2-5%. 0.58 0.28 4.69

5.5 - 7.5 6.45 AS ABOVE, H.M. 2-5%. 0.77 0.02 3.94

7.5 - 9.5 7.20 AS ABOVE,H.M. 2-5%. 0.65 0.04 5.82

9.5 - 11.5 7.85 AS ABOVE, H.M. >5%. 0.51 0.02 6.73

n.5 - 13.5 5.95 AS ABOVE, H.M. 2-5%. 0.87 0.01 7.21

13.5 - 15.5 7.10 AS ABOVE, hig indurated at 14.5m. H.M. >2%, 1.42 0.09 2.86

15.5 - 17.5 7.60 SAND, fine - medium grained, dark brown, indurated. 2.51 0.04 1. 90

17.5 - 19.5 8.20 AS ABOVE, silty. 7.40 0.48 2.32
-

19.5 - 19.75 1.80 AS ABOVE, hit sandstone. 11.02 5.59 1.01

E.O.H. 19.75m.

Down hole average 4.56

o - 19.5 Depth and grade at 1.5% cut-off 4.61 '-"
0-- "SURVEY: 253502mE 5586711mN

COLLAR R.L. 18.22 BASE OF SAND R.L. -1. 53



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POIN', _ HIGH DUNE

TITLE NO: E.L. 41/88

HOLE NO: 2360E 3750N

LOGGED BY: ANDREW DOVE DATE DRILLED:
Rig

15.1.89

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

0- 1.5 4.85 SAND, fine - medium grained, light brown to brown. H.M. >1%. 1.61 0.28 7.36

1.5 - 3.5 7.45 SAND, fine - medium grained, amber. H.M. 2-5%. 0.78 0.02 6.08

3.5 - 5.5 7.80 AS ABOVE, H.M. 2-5%. 0.81 0.10 4.06

5.5 - 7.5 8.15 AS ABOVE, H.M. 2-5%. 0.82 0.01 6.63

7.5 - 9.5 7.25 AS ABOVE, H.M. 2-5%. 0.75 0.15 5.32

9.5 - 11.5 7.50 AS ABOVE, H.M. 2-5%. 0.42 0.00 5.67

11.5 - 13.5 6.20 AS ABOVE, ff.M. 2-5%. 0.65 0.04 5.27

13.5 - 15.5 6.90 AS ABOVE, H.M. 2-5%. 0.40 0.01 3.04

15.5 - 17.5 8.30 AS ABOVE, grading to light grey H.M. >5%. 0.74 0.13 8.16

17.5 - 19.5 7.00 SAND, fine - medium grained, grey. Hit induration at 18.5m. 4.17 1.54 3.94
Abundant fine shell. Dark brown at base.

19.5 - 20.75 5.45 SAND, fine - medium grained, dark brown, indurated. Hit 9.76 2.69 1. 57
sandstone.

E.O.H. 20.75m. SANDSTONE
0 - 20.75

1. 5% cut-off 5.27Depth and grade at

SURVEY: 253529mE 5586697mN

COLLAR R. L. 19.12 BASE OF SAND R.L. -1.63

-0
00



---------------------
HOLE NO: 2400E 3750N

(1m. sth of peg)
16.1.89

E.L. 41/88

DATE DRILLED:
Method: Rig

TITLE NO:

588165
NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

CLIENT:

LOGGED BY: ANDREI" DOVE

Interval Dry Wt. I Description % Slime %+1000 um I% H.M.
I(m) (kg)

0.71 0.15 4.13o -1.5 5.05 SAND, fine to medium grained, brown grading to light
brown. H.M. > 1%

6.00 fine to medium grained, light brown grading to 1.51 0.19 2.781.5 - 3.5 SAND,
amber. H.M. > 2%

7.50 SAND, fine to medium grained, amber. H.M. > 2% 0.69 0.17 2.833.5 - 5.5

8.25 ABOVE. H.M. 2-5% 0.65 0.03 4.105.5 - 7.5 AS

- 9.5 8.75 AS ABOVE. H.M. 2-5% 0.73 0.04 4.227.5

7.50 AS ABOVE. H.M. 2-5% 0.91 0.04 2.779.5 - 11.5

11.5 - 13.5 5.50 AS ABOVE. Hit indurated at 12.5m. some coarse shell. 4.99 l.68 l.15
Hit sandstone at 13.5m.

EOH 13.5m. Sandstone

Down hole average 3.10--
o - n.5 Depth and grade at 1.5% cut-off 3.44--

SURVEY: 253577mE 5586709mN

-COLLAR R.L. 11.33 BASE OF SAND R.L. -2.17 0

'"



---------------------
,

L"'.
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - iUGH DUNE

LOGGED BY: ANDREW DOVE
5381613

DATE DRILLED:
Rig

15.1.89

HOLE NO: 2440E 3750N

Interval
(m)

Vlt.
(kg)

Description % Slime %+1000 wn % H.M.

o - 1.5 3.60 SAND, fine - medium grained, light brown. H.M. trace. 1.52 0.23 4.62

1.5- 3.5 7.20 SAND, fine - medium grained, amber. H.M. 2-5%. 0.64 0.01 6.50

3.5 - 5.5 7.30 AS ABOVE, H.M. 2-5%. 0.54 0.00 7.69

5.5 - 7.5 6.20 AS ABOVE. H.M. >2%. 0.67 0.02 3.57

7.5 - 9.5 6.95 AS ABOVE, H.M. 2-5%. 0.61 0.00 3.79

9.5 - 1l.5 7.35 AS ABOVE, H.M. >2%. 0.53 0.03 2.95

1l.5 - 13.5 7.55 AS ABOVE, H.M. >2%. 0.66 0.01 2.55

13.5 - 15.5 7.85 AS ABOVE, H.M. >2%. 0.73 0.01 2.14

15.5 - 17.5 7.65 AS ABOVE, H.M. 2-5%. 0.86 0.04 5.23

17.5 - 19.5 7.95 SAND, medium grained, amber. Abundant shell. H.M. >1%. 1.14 1.62 1. 74

19.5 - 21.2 8.40 SAND, coarse - very coarse grained, amber. Abundant shell. 1.96 2.24 2.70
Coarse H.M. >1%. Hit sandstone.

E.O.H. 21. 25m. SANDSTONE

o - 21. 25

Down hole average

Depth and grade at 1.5% cut-off

3.95

3.95

SURVEY: 253612mE

COLLAR R.L.

5586712mN

18.97 BASE OF SAND R.L. -2.28



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE

58816'1
(offset 17m.

DATE DRILLED: 15.1.89
Method: Rig

HOLE NO: 2480E 3750N
north due to slope)

% SlimeInterval Dry Wt.
(m) (kg)

o - 1.5 4.40

1.5 - 3.5 8.30

3.5 - 5.5 8.00

5.5 - 7.3 7.90

0- 7.3

Description

SAND, fine - medium grained, light brown to brown. H.M. >1%.

AS ABOVE, grades to amber. H.M. rich >5%.

SAND, medium - coarse grained, amber, abundant shell.
H.N. >2%.

SAND, coarse - very coarse grained, light grey. Abundant
shell. H.M. >1%.

E.O.H. 7.3m. SANDSTONE

Down hole average

Depth and grade at 1. 5% cut-off

0.78

0.75

1.83

0.58

%+1000 um

0.05

0.14

3.31

7.19

% H.M.

3.20

6.41

1.27

2.11

3.28

SURVEY: 253651mE

COLLAR R.L.

5586723mN

4.42 BASE OF SAND R.L. -2.m



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588168

TITLE NO: E.L. 41/88

HOLE NO: 2520E 3750N

l ...: ' LOGGED BY:

Interval
(m)

ANDREW DOVE

Dry Wt.
(kg)

Description

DATE DRILLED: 15.1.89

% Slime

METHOD: Rig

%1"1000 um %H.M.

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.1

o - 5.5

4.20

7.90

8.55

8.05

10.10

SAND, fine - medium grained, light brown to brown.
H.M. base.

SAND, fine - medium graiend, brown, grades to amber.
H.M. >1%.

SAND, fine - medium grained, amber. H.M. bands. H.M. 2-5%.

AS ABOVE, grades to coarse grained. Shell present. H.M.
visible.

SAND, coarse - very coarse grained. Light grey. Abundant
shell. Coarse H.M. >2%. Hit Sandstone.

E.O.H. 9.1m. SANDSTONE

PIEZOMETER HOLE

Down hole average

Depth and grade at 1.5% cut-off

1.26

0.70

0.89

1.82

1. 76

0.52

0.03

1.19

9.66

15.39

1.59

1.84

3.86

0.78

1.99

2.04

2.51

SURVEY: 253684mE

COLLAR R.L.

5586705mN

6.36 BASE OF SAND R.L. -2.74 --N



---------------------
DATE DRILLED: 15 .1.89

CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

ANDREW DOVE

588169

TITLE NO: E.L. 41/88

HOLE NO: 2560E 3750N

METHOD: Rig

Interval
(01)

Dry Wt.
(kg)

Description % Slime ;r,>1000 urn %H.M.

o - 1. 5

·1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 11.5

11.5 - 12.5

2.80

7.40

7.00

7.60

8.00

7.55

3.55

SAND, fine - medium grained. Light brown to brown.
H.M. trace.

SAND, fine - medium grained, brown grades to amber.
H.M. >1%.

SAND, fine - medium grained, amber. H.M. >1%.

AS ABOVE. H.M. >1%.

AS ABOVE. H.M. >2%.

AS ABOVE, becomes coarser with depth. Abundant shell,
Coarse H.M. >1%.

SAND, coarse - very coarse grained, light grey. Abundant
coarse shell. H.M. visible >1%. Hit Sandstone.

E.O.H. 12.501. SANDSTONE

PIEZOMETER HOLE

0.75

0.46

0.41

0.65

0.73

0.54

2.33

0.14

0.25

0.01

0.15

0.09

12.13

18.63

1.46

1.07

1.15

1.13

1.54

0.47

0.75

SURVEY: 253723mE 5586702mN

COLLAR R.L. 10.17 BASE OF SAND R.L. -2.33

Down hole average 1.09



---------------------
CLIENT:

, " NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE
588170 DATE DRILLED: 31.1.89

Method: Hand

HOLE NO: 2600E 3750N

,
Interval Dr21 Wt. Description % Slime %+-1000 um % H.M.

(m) kg)

o - 1.5 1. 95 SAND, medium to fine grained, well sorted, grey. 1.94 0.31 1. 70

1.5 - 3.5 2.70 AS ABOVE, amber. H.M. 1-2%. 1.65 0.21 2.21

3".5 - 5.5 2.85 AS ABOVE, H.M. 1-2%. 0.37 0.01 2.17

5.5 - 7.5 3.00 AS ABOVE, H.M. 2-5%. Some roots with CaC03 deposits around 1.58 0.15 1.84
them.

7.5 - 9.5 2.80 AS ABOVE, H.M. 5%+ 0.81 0.10 3.12

9.5 - 11.5 2.75 AS ABOVE, H.M. 2-5%. 0.49 0.01 2.25

E.O.H. 11.5m.

Down hole average 2.24

0-11.5 Depth and grade at 1.5% cut-off 2.24

SURVEY: 253763mE 5586700mN

COLLAR R.L. 11. 76 BASE OF SAND R.L. NA

e-'
e-'
.p-



---------------------
.. ;, CLIENT:
l •

NATIONAL MINERAL SANDS TITLE NO: E.L.41/88

HOLE NO: 2640E 3750N

31.1.89DATE DRILLED:
Method' Hand

5881'11COWPER POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE

.
Description % Slime %+1000 UID % lUI.Interval Drcr Wt •

(m) kg)

fine grained. well sorted, 1.37 0.13 1.91o - 1.5 2.50 SAND, medium to grey.

0.60 0.02 1. 261.5 - 3.5 3.10 AS ABOVE, H.M. 1-2%.

0.23 0.00 1.413.5 - 5.5 3.00 AS ABOVE, H.M. 2-5%.

0.28 0.01 1.665.5 - 7.5 2.40 AS ABOVE, H.M. 2-5%.

0.47 0.02 1.587.5 - 9.5 3.05 AS ABOVE, brownish amber. H.M.:::::'l%.

0.42 0.03 1.379.5 - U.5 3.10 AS ABOVE, H.M.~l%.

E.O.H. 11.5m.

Down hole average 1.52.

and grade at 1.5% cut-off 1.55o - 9.5 Depth

SURVEY: 253798mE 5586697mN

COLLAR R.L. 23.15 BASE OF SAND R.L. NA

~

~

V>

AREA:



---------------------_' ~_.•J

,l {' CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER "POINT - HIGH DUNE 588172
TInE NO: E.L.41/88

HOLE NO: 2680E 3750N

LOGGED BY: GRAHAM LEE DATE DRILLED: 31.1.89
Method: Hand

Interval [}r(r Wt • Description % Slime %+1000 um %H.M.
(m) kg)

o - 1.5 2.05 SAND, medium to fine grained, amber. H.M. 1-2%. 0.52 0.27 2.11

1.5 - 3.5 3.65 AS ABOVE, grey. H.M. 1-2%. 1.21 0.33 1.52

3.5 - 5.5 3.40 AS ABOVE, grey and amber. H.M. 1-2%. 0.73 0.04 1.97

5.5 - 7.5 3.30 AS ABOVE, amber. H.M. 1-2%. 0.31 0.01 1.62

7.5 - 9.5 3.00 AS ABOVE, brownish amber. H.M. 1-2%. 0.43 0.04 1. 39

9.5 - 11.5 3.00 AS ABOVE, H.M.'"-I%. 0.49 0.05 1.51

E.O.H. 11. Sm.

Down hole average 1.67

o - 7.5 Depth and grade at 1.5% cut-off 1. 78--

SURVEY: 253835mE 5586694mN

COLLAR R.L. 24.35 BASE OF SAND R.L. NA

>-'
>-'
0'
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APPENDIX 2.9

Line 40S0N High Dune

5881'/ J
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. - - - - - - - - - - - - - - .- - - - - -
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT 588174

TITLE NO: E.L. 41/88

HOLE NO: 1930E 4050N

LOGGED BY: GRl'iHAM LEE DATE DRILLED:
METHOD'

6.2.89
Hand Drilled

Wt. Description % Slime %+1000 um I% ELM. IInterval Dry
(m) (kg)

medium grained, well sorted, 2.91 0.12 2.39o - 1.5 3.15 SAND, grey

dark brownish grey. 3.5m. clay plastic 1.49 0.01 1.32i,5 - 3.5 6.70 AS ABOVE,

EOH 3.5m.

Down hole Average 1. 78

1.5% Cut-off 2.39o - 1.5 Depth and Grade at --

.

SURVEY: 253131mE 5587058mN

COLLAR R.L. 4.33 BASE OF SAND R.L. +0.83

........
OJ



· - - - - - - - - - - - - - _. - - - - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

1 AREA: COWPER POINT - lIIGH DUNE

LOGGED BY: ANDREW DOVE DATE DRILLED: 14. 1 .89
~lethod: Rig

HOLE NO: 1960E 4050N

Interval
(m)

Dry Wc.
(kg)

Description % Slime %;.1000 um %H.M.

0- 1.5 4.05

1.5- 3.5 6.80

3.5 - 5.5 5.60

5.5 - 6.5 3.70

o - 3.5

SAND, fine - medium grained, light grey grading to light
brown. H.M. >1%.

SAND, fine - medium grained, amber. Hit induration at 3·.0ffi •

H.M. >2%.

SAND, fine - medium grained, dark brown, abundant fine shell

SAND, medium - coarse grained, grey. Abundant fine shell.

Hit sandstone.

E.O.H. 6.5m. SANDSTONE

Down hole average

Depth and grade at 1.5% cut-off

0.97

3.93

5.09

1.61

0.10

0.06

3.46

14.54

7.35

2.84

1.02

0.58

SURVEY: 253l6lmE

COLLAR R.L.

5587056mN

5.54 BASE OF SAND R.L.-0.96



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA:

LOGGED BY:

COWPER POINT,:" HIGH DUNE

ANDREI, DOVE
588176

DATE DRILLED:

llethod: Rig
14.1.89

HOLE NO: 2000E 4050N

Interval
(m)

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 11.0

o - 9.5

Dry Wt.
(kg)

3.20

7.85

7.10

7.40

6.80

5.30

Description

SAND, fine - medium grained, light brown to brown.
H.M. trace.

AS ABOVE, grades to amber. H.M. 2-5%.

SAND, fine - medium grained, amber. H.M. 2-5%.

AS ABOVE, indurated at 6.5m.

SAND, fine ~ medium grained, dark brown, indurated.

SAND, medium - coarse grained, grey. Abundant fine shell,
silty. Hit sandstone.

E.O.H. 11.0 SANDSTONE

Down hole average

Depth and grade at 1.5% cut-off

% Slime

1.39

0.72

0.54

3.58

8.07

3.26

%>1000 um

0.24

0.05

0.01

0.10

0.33

17.93

% H.M.

6.46

7.85

6.29

3.35

2.18

0.54

4.53

5.16

SURVEY: 253200mE

COLLAR R.L.

5587049mN

9.81 BASE OF SAND R.L. -1.19
~

N
o



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

HOLE NO: 2040E 4050N

DAtE DRILLED: 14.1.89

M h d

588177COWPER POINT - IUGH DUNE

et a : Rig

Interval Dry Wt. Description % Slime %+1000 urn % H.M.
(m) (kg)

o - 1. 5 3.35 SAND, fine - medium grained, light brown. H.M. >1%. 0.72 0.18 5.28

1.5- 3.5 7.30 SAND, fine - medium grained, amber. H.M. 2-5%. 0.49 0.02 6.92

3.5 - 5.5 6.65 AS ABOVE. H.M. 2-5%. 0.29 0.02 4.83

5.5 - 7.5 7.20 AS ABOVE, H.M. >2%. 0.55 0.02 3.81

7.5 - 9.5 8.85 AS ABOVE, grades to light grey at 8.5m. Hit indurated 2.21 0.03 2.13
9.2m.

9.5 - U.S 8.05 SAND, fine - medium, dark brown, indurated. 5.87 0.06 1.85

n.5 - 13.0 3.85 AS ABOVE, hit gravel layer at 11.8m. Pebbles at 12.3m. 5.52 9.19 0.84
Hit sandstone.

E.O.H. 13.0m. SANDSTONE

Down hole average 3.71

o - n.5 Depth and grade at 1. 5% cut-off ~

SURVEY: 253239mE 5587046mN

COLLAR R.L. 12.04 BASE OF SAND R.L. -0.96

>-'
N
>-'

LOGGED BY: ANDREW DOVE

.l" AREA:



---------------- - - - - -CLIENT: NATIONAL MINERAL SANDS TITI.E NO: E.L. 41/88

LOGGED BY: ANDREW DOVE

l "AREA: COWPER POINT - HIGH DUNE 5881'18
DATE DRILLED:
METHOD: Rig

14.1.89

HOLE NO: 2080E 4050N

Interval D,y '.It. Description % Slime %+1000 WIl I%H.M:. I(III) (kg)

o - 1.5 3.10 SAND, fine - medium grained, light brown. H.M. >1%. 1.06 0.12 4.51

1.5 - 3.5 6.85 AS ABOVE, grades to amber. H.M. 2-5%. 0.66 0.05 5.48

3.5 - 5.5 6.15 SAND, fine - medium grained, amber. H.M. 2-5%. 0.69 0.02 6.06

5.5 - 7.5 5.20 AS ABOVE. H.M. 2-5%. 0.76 0.04 5.01

7.5 - 9.5 6.90 AS ABOVE, H.M. 2-5%. 0.95 0.01 4.37

9.5 - n.5 5.00 AS ABOVE. Hit induration at 10.Om. Lens dark brown. 5.22 0.15 1.96

11.5 - 13.5 9.30 SAND, fine - medium grained, dark brown, indurated. 8.51 1.10 1.57

13.5 - 14.4 1.80 SAND, medium - coarse grained, grey. Abundant fine shell. 4.08 7.93 0.50

Hit sandstone.

E.O.H. 14.4m. SANDSTONE

Down hole average 3.90--
o - 13.5 Depth and grade at 1.5% cut-off 4.12--

SURVEY: 253279mE 5587043mN
COLLAR R.L. 13.16 BASE OF SAND R.L. -1.24 ,...

N
N



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588179

DATE DRUlED: 14.1.89
METHOD: Rig

HOLE NO: 2120E 4Q;.ON

5

3

o

1

9

1

Interval Dry Wt. Description % Slime %·1000 um % H.M. I(III) (kg)

- 1.5 3.75 SAND, fine - medium grained, light brown, grading to amber. 1.18 0.14 7.07
H.M. >2%.

.5 - 3.5 8.45 SAND, fine - medium grained, amber. H.M. 2-5%. 0.50 0.00 8.71

.5 - 5.5 8.35 AS ABOVE. H.M. 2-5%. 0.39 0.00 7.23

.5 - 7.5 5.70 AS ABOVE. H.M. 2-5%. 0.72 0.01 5.09

7.5 - 9.5 6.10 AS ABOVE, H.M. 2.5%. 0.35 0.00 3.58

.5 - 11.5 6.80 as above, hit indurated at l1.Om. H.M. >2%. 3.00 0.15 3.27

1.5- 13.5 3.60 SAND, fine - medium grained, dark brown, indurated. 6.60 0.31 0.84

3.5 - 15.5 7.00 SAND - coarse - v. coarse grained, grey. Abundant shell. 4.0B 9.37 0.38
Hit sandstone.

E.O.H. 15.5 SANDSTONE

Down hole average 4.44

- n.5 Depth and grade at 1.5% cut-off .5.77

SURVEY: 25331BmE 5587039mN

COLLAR R.L. 13.81 BASE OF SAND R.L. -1.69

>-"
N
W

1

o



· - - - - - - - - - - - - - _. - - - - --
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA:

LOGGED BY:

COWPER POINT - HIGH DUN£
-

ANDREW DOVE
588180

DATE DRILLED:
METHOD: Rig

14.1.89

HOLE NO: 2l60E 4050N

Offset 3.5 to SW

Interval Dry Wt. Description % Slime %1-1000 um I% H.M. I(m) (kg)

o - 1.5 5.00 SAND, fine - medium grained. Light grey grading to light 1.07 0.37 4.64

Iight brown. H.M. trace.

1.5 - 3.5 7.60 SAND, fine - medium grained., light brown. Grades to amber. 0.65 0.02 4.88
H.M. >2%.

3.5 - 5.5 7.25 SAND, fine - medium grained, amber. HM 2-5%. 0.53 0.01 2.94

5.5 - 7.5 7.05 AS ABOVE, grades to grey. H.M. >2%. 1.48 0.05 2.36

7.5 - 9.5 5.80 SAND, fine - medium grained, dark brown, indurated. 7.84 0.28 1. 76

9.5 - 11.5 6.50 AS ABOVE. Grades to light grey. Abundant fine shell. 6.05 2.48 0.89
Hit sandstone.

E.O.H. 1l.5m.

Down hole average 2.84

o - 9.5 Depth and grade at 1. 5% cut-off 3.24

SURVEY: 253356mE 5587038mN

COLLAR R.L. 9.96 BASE OF SAND R.L. -1.54

~

N
-"'



------------------ - - -CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588181 DATE DRILLED: 14,1.89

METHOD: Rig

HOLE NO: 2200E 4050N

Incerval Dry WI:. Descripcion % Slime %.1000 um
"

% H.M. I(<II) (kg)

o - 1.5 3.20 SAND, fine - medium grained, light brown. H.M. >1%. 1.18 0.15 6.15

1.5- 3.5 7.65 AS ABOVE, grades to amber. H.M. 2-5%. 0.40 0.03 6.6Q

3.5 - 5.5 7.7 SAND, fine - medium grained, amber. H.M. 2-5%. 0.32 0.09 5.15

5.5 - 7.5 7.50 AS ABOVE. H.M. 2-5%. 0.73 0.03 4.35

7.5 - 9.5 7.55 AS ABOVE, grades to light grey. Hit indurated layer 3.08 0.06 2.40
at 9.0m. H.M. visible

9.5 - 11.5 7.50 SAND, fine - medium grained, dark brown, indurated. 3.00 0.06 1. 28

n.5 - 13.5 ';.65 SAND - fine - medium grained, dark grey. Abundant fine 3.93 2.11 0.40
shell. Some gravel.

13.5 - 13.8 1. 70 AS ABOVE, hit sandstone. 5.07 12.49 0.95

E.O.I1. 13.8m.

Down hole average 3.61

o - 9.5 Depth and grade at 1. 5% cut-off 4.87

SURVEY: 253396mE 5587027mN

COLLAR R.L. 11.66 BASE OF SAND R.L. -2.14
>-"
N
U'



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

.. AREA: HOLE NO: 2240E 4050NCOWPER POINT - HIGH DUNE 588182
14.2.89

Offset 12m. to N
LOGGED BY: ANDREW DOVE DATE DRILLED:

METHOD: Rig

Interval Dry Wt. Description % Slime %+1000 urn % H.M.
(m) (kg)

o - 1.5 3.90 SAND, fine - medium grained, light grey, grades to light 0.81 0.23 3.10
brown.

1.5 - 3.5 8.00 SAND, fine - medium grained, brown, grades to amber. 0.66 0.05 7.18
H.M. >2%, coarser with depth.

3.5 - 5.5 6.00 SAND, medium grained, amber, becoming indurated at 4.5m. 9.06 2.13 6.37

5.5 - 7.5 5.75 SAND, fine - medium grained, dark brown, indurated. 2.19 0.32 1.38

7.5 - 9.0 3.20 SAND, fine - medium grained, dark brown. Some gravel. 3.93 6.21 0.49
Abundant fine shell. Hit sandstone.

E.O.H. 9.Om. SANDSTONE

Down hole average 3.92--
o - 5.5 Depth and grade at 1. 5% cut-off 5.77--

SURVEY: 253440mE 5587038mN

COLLAR R.L. 6.75 BASE OF SAND -2.25

-'"0'



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 588183 HOLE NO: 2280E 4050N

DATE DRILLED: 14.1.89 2.8m. offset to NLOGGED BY: ANDREW DOVE
METHOD: Rig

,
Interval Dry Wt. Description 7. Slime %+1000 um %H.M.

(m) (kg)

o - 1.5 3.85 SAND, fine - medium grained, light brown. H.M. >1%. 0.98 0.17 2.47

1.5- 3.5 7.55 AS ABOVE, medium grained. H.M. >2%. 0.96 0.17 7.69

3.5 - 5.5 7.55 SAND, medium - coarse grained, dark brown. Indurated 2.99 'J.23 1.23
at 4.5m.

5.5 - 7.5 7.5'J SAND, fine - medium grained, dark brown. Indurated 2.20 0.45 0.60
gravel layers.

7.5 - 9.0 5.5G SAND, fine - medium grained, light grey, silty. Coarse 3.23 9.58 0.20
shell and abundant fine shell. H.M. >1%.
Hit sandstone.

E.O.H. 9.0m. SANDSTONE

Down hole average 2.56

o - 3.5 Depth and grade at 1.5% cut-off 5.45

SURVEY: 253477mE 5587025mN

COLLAR R.L. 6.36 BASE OF SAND R.L. -2.64

-N
"



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

l •.:
AREA: COWPER POINT - HIGH DUNE 58818(1 HOLE NO: 2320E 4050N

LOGGED BY: ANDREW DOVE DATE DRILLED: 14.1.89

METHOD' Rig

Interval Dry. Wt. Description % Slime %1000 um % H.M.
(m) (kg)

o - 1.5 3.50 SAND, fine - medium grained, light brown. H.M. visible >1% 2.46 0.19 3.68

1.5 - 3.5 6.20 AS ABOVE, grades to amber. H.M. >2%. 1.19 0.04 3.14

3.5 - 5.5 8.15 SAND, fine - medium grained, amber. H.M. 2-5%. 1.04 0.02 4.69

5.5 - 7.5

7.5 - 9.5

9.5 - 11 ..0

7.00

6.05

3.90

SAND, fine - medium grained, dark brown, indurated.

AS ABOVE

SAND, fine - medium grained, light grey, silty,
gravel and pebbles. Hit sandstone. H.M. >1%.

E.O.H. ll.0m. SANDSTONE

9.54

3.39

12.46

0.37

2.14

20.20

3.90

0.56

1.11

Down hole average 2.84

o - 7.5 Depth and grade at 1.5% cut-off 3.86

SURVEY: 253517mE 55870l9mN

COLLAR R.L. 8.19 BASE OF SAND R.L. -2.81

~

N
00



---------------------
LOGGED BY: ANDREW DOVE DATE DRILLED: 14.1.89

METHOD: Rig

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588185

TITLE NO: E.L. 41/88

HOLE NO: 2360E 4050N
Offset 6.5m. to N

Interval Dry. Wt.
(m) (kg)

o - 1.5 3.60

1.5 - 3.5 6.50

3.5 - 5.5 7.10

5.5 - 7.5 7.70

7.5 - 9.5 6.65

9.5 - 11.5 8.00

11.5 - 13.5 7.55

13.5 - 15.5 3.80

Description

SAND, fine - medium grained, light brown. H.M. >1%.

AS ABOVE, grades to amber. H.M. >2%.

SAND, fine - medium grained, amber. H.M. 2.5%.

AS ABOVE, H.M. 2.5%.

AS ABOVE. H.M. 2-5%.

AS ABOVE. H.M. 2-5%

AS ABOVE, hit indurated layer then becomes light grey.
H.M. >2%.

SAND, coarse - v. coarse grained, dark grey gravel
layer. Coarse shell. Small sample due to indurated
layer.

% Slime % 1000 um % H.M.

1.13 0.37 2.92

0.38 0.07 2.55

0.50 0.17 3.44

0.59 0.05 3.62

0.91 0.09 2.93

0.75 0.04 4.89

2.55 1.94 4.50

6.43 19.94 1.49

15.5 - 16.7

o - 13.5

8.00 SAND, fine - medium grained, light grey, silty,
abundant shell. Hit sandstone.

E.O.H. 16.75m. SANDSTONE

Down hole average

Depth and grade at 1.5% cut-off

15.97 8.99 0.71

3.11

3.57

SURVEY: 253561mE

COLLAR R.1.

55870l9mN

13.18 BASE OF SAND R.L. -3.57



------------
%H.M.

2400E 4050N

- --- - - - - -
TITLE NO: E.L. 41/88

HOLE NO:

DATE DRILLED: ]4.1.89
METHOD: Rig

% Slime %1000 um

58818G

DescriptionDry Wt.
(kg)

NATIONAL MINERAL SANDS

Interval
(m)

AREA:

CLIENT:

COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 11.5

11.5 - 13.5

13.5 - 14.0

4.60

7.60

7.05

7.49

8.20

5.65

9.10

1.50

SAND, fine - medium grained, brown.

SAND, fine - medium grained, brown grading to amber.
H.M. rich 2-5%.

SAND, fine- medium grained, amber. H.M. 2-5%.

AS ABOVE.' H.M. 2.5%.

AS ABOVE becoming coarser with depth. H.M. 2-5%.

SAND, fine - medium grained. Light grey grading to dark
brown. Indurated. H.M. >2%.

SAND, coarse - v. coarse, dark brown. Coarse shell.
H.M. visible >1%.

SAND, coarse - v. coarse grained. Light grey abundant
shell. H.M. visible >1%. Hit weathered sandstone.

0.82

0.31

0.38

0.51

0.62

2.48

4.11

5.84

0.31 2.81

0.02 6.48

0.02 3.61

0.05 2.58

0.57 5.55

2.48 1.68

14.25 0.47

28.67 0.62

E.O.H. 14.0m. SANDSTONE

0- 11.5

Down hole average

Depth and grade at 1.5% cut-off

SURVEY: 253595mE 55870l2mN

COLLAR R.L. 10.48 BASE OF SAND R.L. -3.52
~

w
o



---------------------
LOGGED BY: ANDREW DOVE DATE DRILLED: 11.1.89

METHOD: Rig

.l:: ;
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588187

TITLE NO: E.L. 41/88

HOLE NO: 2440E 4050N

% Slime

0.36 2.08

0.03 2.66

0.71 4.02

0.85 3.31

6.42 2.07

25.59 1.07

Interval Dry Wt.
(m) (kg)

o - 1. 5 4.20

1.5 - 3.5 7.35

3.5 - 5.5 7.05

5.5 - 7.5 6.95

7.5 - 9.5 7.40

9.5 - 11.25 6.00

o - 9.5

Description

SAND, fine - medium grained, brown. H.M. trace.

SAND, fine - medium grained, amber. H.M. bands. H.M. 2-5%.

AS ABOVE, number of II.M. rich bands. Occasional coarse
shell. >5%.

SAND, medium - coarse grained amber. H.M. 2-5%. Some
coarse shell.

AS ABOVE, grades to light grey. Indurated layer at 9.5m.
H.M. rich 2-5%.

SAND, coarse - v. coarse grained, dark brown, silty,
indurated at top, hit pebbles, shell poorly sorted.

E.O.H. II. 25m. Pebbles in bit

Down hole average

Depth and grade at 1.5% cut-off

1.19

0.49

0.87

1.56

2.07

2.94

%1000 um %H.M.

SURVEY: 253634mE

COLLAR R.L.

5587009mN

7.88 BASE OF SAND R.L. -3.37



---------------------
.1. ,~"' '.' CLIENT : E.L. 41/88NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588188

TITLE NO:

DATE DRILLED:
METIlOD: Rig

12.1.89

HOLE NO: 2480E 4050N
Offset 1m. to S

0.16 1.04

0.05 1.12

0.10 1.95

0.07 2.05

0.07 0.99

11. 71 1.52

9.77 1.39

Interval Dry Wt.
(m) (kg)

o - 1. 5 4.10

1.5 - 3.5 6.95

3.5 - 5.5 7.05

5.5 - 7.5 7.25

7.5 - 9.5 7.80

9.5 - n.5 8.55

n.5 - 12.5 4.60

o - 7.5

Description

SAND, fine - medium grained, brown. H.M. base.

SAND, fine - medium grained, light brown grading to amber.
H.M. base.

SAND, fine - medium grained, amber. H.M. visible >1%.

AS ABOVE. H.M. bands 2-5%.

AS ABOVE, becoming coarser with depth. Occasional coarse
shell. H.M. visible >1%.

SAND, medium - coarse grained, amber. Coarse shell.
Coarse H.M. 2-5%.

SAND, coarse - v. coarse grained, light grey. Abundant
shell. H.M. coarse >2%. Hit sandstone.

E.O.H. 12.5m. SANDSTONE

Down hole average

Depth and grade at 1.5% cut-off

% Slime

1.06

0.66

0.75

0.80

0.80

0.92

0.82

%1000 um %H.M.

1.46

1.57



---------------------
CLIENT:

HOLE NO: 2520E 4050N
(Off-set 26m. to south of peg)

DATE DRILLED: 12.1.89
METHOD: Rig

;...

NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

588189

TITLE NO: E.L. 41/88

1.44 0.25 1.06

0.98 0.21 1. 78

0.96 4043 0.69

0056 7.71 1.59

1.23 14007 1.90

Interval Wet Wt.
(m) (kg)

0- 1.5
3.65

1.5 - 3.5 8.00

305 - 5.5 8085

5.5 - 7.5 8.40

7.5 - 807 6.15

Description

SAND, fine - medium grained, brown. HoM. trace.

AS ABOVE, grades to light brown then amber. H.M. 2-5%.

SAND, fine - medium grained, amber becoming coarser with
depth. Abundant shell from 5.0m. H.M. >1%.

SAND, coarse - v. coarse grained. Amber. Occasional
gravel layer. Coarse H.M. 2-5%.

SAND, coarse grained, light grey. Abundant shell.
Occasional gravel layer. H.M. 2-5%. Hit weathered
sandstone.

E.O.H. SANDSTONE 807m,

Down hole average

% Slime % 1000 urn % H.M.

SURVEY: 253704mE 5586979mN

COLLAR R.L. 5.07 BASE OF SAND R.L. -3063



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

LOGGED BY: ANDREW DOVE

AREA: COWPER POINT - HIGH DUNE

588130 DATE DRILLED:
METHOD: Hand

HOLE NO: 2520E 4050N

12.1.89

Interval Wet Wt. Description % Slime % 1000 um % H.M.
(m) (kg)

o - 1. 5 2.55 SAND, fine - medium grained, orange brown, grades to amber
H.M. trace. 0.55 0.27 1.71

1.5 - 3.5 3.60 SAND, fine - medium grained, amber. H.M. >1%. 1.00 0.29 1.22

4.00 AS ABOVE. H.M. 2-5%. Band of H.M. 5.0m. 0.27 0.02 1.133.5 - 5.5 at

3.60 AS ABOVE. H.M. >2%. 0.29 0.01 1.205.5 - 7.5

7.5 - 9.5 4.10 AS ABOVE. H.M. band at 9.Om. H.M. >2%. Coarser at base. 0.54 0.05 1.39

9.5 - n.5 4.30 SAND, fine - medium grained becoming coarser with depth. 0.31 0.12 1.28
Amber. Thin H.M. bands. H.M. >2%.

Hit W.T. at 11. 3m.

E.O.H. 11. 5m.

Down hole average 1. 30

Depth and grade at 1.5% cut-off 1.71o - 1.5

SURVEY: COLLAR R.L. 253713mE 5587003mN

COLLAR R.L. 13.17 BASE OF SAND R.L. NA

,....
w
.0-



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

l ,

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588191 DATE DRILLED: 12.1.89

METHOD: Hand

HOLE NO: 2560E 4050N

,
Interval Wet Wt. Description % Slime %1000 um % H.M.

(m) (kg)

a - 1.5 2.10 SAND, fine - medium grained, light grey grading to coarse 2.15 0.36 1.86
brown. H.M. trace.

.1.5 - 3.5 4.10 SAND, fine - medium grained, orange brown to amber. 0.21 0.00 1. 31
H.M. >1%.

3.5 - 5.5 3.75 SAND, fine - medium grained, amber. H.M. >1%. 0.36 0.05 1.66

5.5 - 7.5 4.70 AS ABOVE. H.M. >2%. 0.19 0.00 1.86

7.5 - 9.5 4.20 AS ABOVE. H.M. >1%. 0.31 0.01 1.34

9.5 - 11.5 4.50 AS ABOVE. H.M. >1%. 0.42 0.08 1.28

Hit water table 11.1m.

E.O.H. 11.5m.

Down hole average 1.54

a - 7.5 Depth and grade at 1.5% cut-off 1.66

SURVEY: 253742mE 5586999mN

COLLAR R.L. 12.90 BASE OF SAND R.L. NA

>-'
w
V>



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E. L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE
588192

DATE DRILLED:
METHOD: Rig

HOLE NO: 2560E 4050N
(Off-set 27m. to S.)

14.1.89

Interval Wet Wt. Description % Slime % 1000 um % fI.M.
(m) (kg)

o - 1.5 3.70 SAND, fine - medium grained, brown. H.M. trace. 1.65 0.11 1.95

1.5- 3.5 7.90 SAND, fine - medium grained. Amber. H.M. >1%. 0.70 0.07 0.82

3.5 - 5.5 8.10 AS ABOVE, becomes coarser with depth. H.M. >1%. 0.72 0.68 0.82

5.5 - 7.5 8.10 SAND, medium - coarse grained. Amber. Occasional coarse 1.13 6.50 0.29
gravel and shell. H.M. >2%.

7.5 - 9.5 9.10 SAND, coarse - very coarse grained, light grey. Gravel 2.30 23.10 1.06
layer present. H.M. visible >1%.

9.5 - 10.8 5.30 AS ABOVE. Hit weathered SANDSTONE. 4.85 18.16 1. 79

E.O.H. 10.8m. SANDSTONE

Down hole average 1.04

o - 1.5 Depth and grade at 1.5% cut-off 1.95

SURVEY: 253755mE 5586976mN

COLLAR R.L. 5.96 BASE OF SAND R.L. -4.84
,...
'-"
0'



---------------------
CLIENT: NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588193

TITLE NO: E.L. 41/88

HOLE NO: 2600E 4050N

LOGGED BY: ANDREW DOVE DATE DRILLED: 13.1.89
METHOD: Hand

Interval Wet Wt. Description % Slime %1000 um % H.M.
(m) (kg)

o - 1.5 2.40 SAND, fine - medium grained, light grey, grading to 2.13 0.23 1.68
orange brown.

1.5- 3.5 4.00 SAND, fine - medium grained, orange brown, grades to 0.21 0.00 1.28
amber. H.M. visible >1%.

3.5 - 5.5 3.65 SAND, fine - medium grained, amber. H.M. >2%. 0.20 0.01 1.17

5.5 - 7.5 4.70 AS ABOVE, H.M. >2%. 0.38 0.00 1. 76

7.5 - 9.5 4.55 AS ABOVE, Hit orange brown layer at 8.0m. 5 cm thick. 0.39 0.02 1.45
H.M. >2%

9.5 - 11.5 5.00 AS ABOVE. H.M. >1%. 0.33 0.01 1.39

E.O.H. 1l.5m.

Down hole average 1.45

o - 1.5 Depth and grade at 1.5% cut-off 1.68

SURVEY: 253792mE 5586997mN

COLLAR R.L. 21.26 BASE OF SAND R.L. NA

,...
w

"



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588194

TITLE NO: E.L. 41/88

HOLE NO: 2640E 4050N

LOGGED BY: ANDREW DOVE DATE DRILLED: 13.1.89
METHOD: Hand

Interval Wet Wt. Description %Slime %1000 um %H.M.
(m) (kg)

o - 1.5 2.40 SAND, fine - medium grained, light grey grading to 1.84 0.17 0.75
amber.

1.5- 3.5 4.15 SAND, fine - medium grained, amber. H.M. >1%. 0.37 0.02 0.65

3.5 - 5.5 4.75 AS ABOVE. H.M. >1%. 0.25 0.00 0.76

5.5 - 7.5 4.75 AS ABOVE. H.M. >1%. 0.48 0.02 1.18

7.5 - 9.5 5.80 AS ABOVE. H.M. >2%. 0.28 0.00 1.81

9.5 - 11.5 4.70 AS ABOVE. H.M. >2%. 0.34 0.02 1.45

E.O.H. 11. 5m.

Down hole average 1.12

SURVEY: 253831mE 5586987mN

COLLAR R.L. 26.62 BASE OF SAND R.L. NA

~

w
00



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 58819;-)
TITLE NO: E.L. 41/88

HOLE NO: 2680E 4050N

DATE DRILLED: 31.1.89
Method' Hand

LOGGED BY: GRAHAM LEE

,

1JriC Wt . Description % Slime %1000 um % H.M.Interval
(al) kg)

2.70 SAND, fine to medium grained, well sorted, dark grey. 4.18 0.10 0.96o - 1.5

2.80 AS ABOVE, amber. H.M. 2-5%. 0.40 0.00 1.821.5 - 3.5

3.30 AS ABOVE, H.M. 2-5%. 0.44 0.01 1.713.5 - 5.5

2.80 AS ABOVE, H.M. 2-5%. 0.32 0.00 1.835.5 - 7.5

2.80 AB OVE, amber then grey (palaesol) H.M. 1-2%. 0.53 0.01 2.307.5 - 9.5 AS

3.00 AS ABOVE, brownish grey (paleosol) 0.73 0.01 2.129.5 - 11.5

E.O.H. l1.5m.

Down hole Average 1.83

0- U.S Depth and Grade at 1.5% Cut-off 1.83

SURVEY: 253870mE 5586985mN

COLLAR R.L. 23.16 BASE OF SAND R.L. NA

,...
w
>D



HOLE NO: 2720E 4050N

E.L. 41/88TITLE NO:

DATE DRILLED: 31.1.89
METHOD, Hand

---------
Dr2\,Wt. Description % Slime % 1000 um % H.M.Interval

(m) kg)

2.50 SAND, fine - medium grained, well sorted, grey. 2.49 0.07 1.33o - 1.5

1.5 - 3.5 3.20 SAND, fine - medium grained, well sorted, pale brown then 2.06 0.10 1.46
amber. H.M. 1-2%.

3.5 - 5.5 2.95 AS ABOVE, H.M. 2-5%. 0.72 0.02 1.45

5.5 - 7.5 3.20 AS ABOVE, amber. H.M. 2-5%. 0.37 0.01 1.53

7.5 - 9.5 3.15 AS ABOVE, amber, H.M. 2-5%. 0.50 0.00 1.95

9.5 - 10.5 2.40 AS ABOVE, H.M. 2-5%. 0.57 0.01 2.02

E.O.H. lO.5m.

Down hole Average 1.60

Depth and Grade at 1.5% Cut-off 1.60o - 10.5

SURVEY: 253910mE 5586982mN

COLLAR R.L. 18.18 BASE OF SAND R.L. NA

,...
~
0

• - - - - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER FOINT - HIGH DUNE
588196}' "

LOGGED BY: GRAHAM LEE



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

TITLE NO: E.L. 41/88

HOLE NO: 1920E 4350N

LOGGED BY: GRAHAM LEE DATE DRILLED:
METHOD: Rig

9.1.89

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

0- 1.5 3.30 SAND, medium grained, amber with trace of shell? 0.89 0.27 5.48
II.M. 2 - 5%.

)..5 - 3.5 6.25 AS ABOVE. H.M. 5%. 0.40 0.01 5.74

3.5 - 5.5 6.80 AS ABOVE, H.M. 5%. 0.47 0.06 3.05

5.5 - 7.5 7.05 SAND, medium to coarse grained, amber and pale grey. 0.91 0.04 2.83
H.M. 2 - 5%.

7.5 - 9.5 6.10 SAND, medium to coarse graiend. Dark brown and grey. 3.80 2.23 1.27
Shell rich with some coarse fragments. H.M. 2 - 5%.

9.5 - 10.5 3.85 SAND, medium grained, silty, dark grey. Shell rich with 3.17 8.31 1. 30
coarser fragments. H.M. ?
Sandstone 10.5m.

E.O.H. 10.5m.

Down hole Average 3.36

o - 7.5 Depth and Grade at 1. 5% Cut off 4.19--
SURVEY:_ 253143 mE 5587358 mN

COLLAR R.L. 9.02 BASE OF SAND R.L. -1.48

-""'-'"
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APPENDIX 2.10

Line 4350N High Dune

588188
141



._--~----------------
t .... ' CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 588199 HOLE NO: 1960E 4350N

9.1.89DATE DRILLED:
METHOD, Rig

GRAHAM LEELOGGED BY:

Interval Dry Wt. Description % Slime %+1000 um

'I

% H.M. I(m) (kg)

o - 1.5 3.20 SAND, medium grained, amber.H.M. 2 - 5%. 0.71 0.20 4.96

0.97 0.08 4.011.5- 3.5 4.45 AS ABOVE. H.M. 5%+

1.41 0.03 4.933.5 - 5.5 4.40 AS ABOVE. some calcareolls bands. H.M. 5%+.

0.61 0.02 3.185.5 - 7.5 6.80 AS ABOVE. H.M. 2 - 5%.

2.29 0.19 3.197.5 - 9.5 7.70 SAND, medium to coarse grained, dark greyish brown.
Some coarse shell. H.M. '- 1%.

5.25 11.36 0.909.5 - n.5 5.55 SAND, medium grained, dark brown, silty and calcareous.
Some shell fragments.
Sandstone 11.3m.

E.O.H. n.5m.

3.47Down hole Average --

o - 9.5 Depth and Grade at 1.5% Cut off 4.01

SURVEY: 253182 mE 5587352 mN---
COLLAR R.L. 9.92 BASE OF SAND R.L. -1.38

-.0-
N
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CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE

TITLE NO: EoL. 41/88

5882 00 HOLE NO: 2000E 4350N

DATE DRILLED: 9.1089
METHOD: Rig

Interval Dry We Description % Slime %+1000 um % HoM.
(m) (kg)

o - 1. 5 2.05 SAND, medium grained, brown. H.M. ~ 2% 1.07 1.13 4.39

1.5- 3.5 6.15 SAND, medium grained, amber. Some shell. H.M. 2 - 5%. 0.56 0.04 3.43

3.5 - 5.5 6.45 AS ABOVE. 0.44 0007 2.11

5.5 - 7.5 7.90 SAND, medium to coarse grained, grey. H.Mo':::.-2%0 1.55 0.08 2.78

7.5 - 90S 7.57 AS ABOVE but coarse grained. 0.71 0.59 1.62

905 - 10.25 3.40 SAND, coarse grained with some gravel and coarse shell 0.70 6.24 2.39
fragments. Tr. H.M.

Sandstone lO.25m.

E.O.H. 10.25

.
Down hole Average 2.76

0- 10.25 Depth and Grade at 1. 5% Cut off 2076

SURVEY: 253222mE 5587349mN

COLLAR R.L. 7.95 BASE OF SAND RoL. -2.30 -<0-
w



._----~--------~-----
CLIENT: NATIONAL MINERAL SANDS TInE NO: E.L. 41/88

HOLE NO: 2040E 4350N

9.1.89DATE DRILLED:
METHOD: Rig

588201
GRAHAM LEE

COWPER POINT - HIGH DUNEAREA:

LOGGED BY:

Interval Dry We. Description % Slime %+1000 UJD I % H.M.
(m) (kg)

grained, grey then brown. 1.21 0.31 4.20o - 1.5 3.85 SAND, medium

grained, amber. H.M. 2 - 5%. 0.37 0.02 2.321.5 - 3.5 6.95 SAND, medium

to coarse grained, amber then brown and 0.93 0.09 3.263.5 - 5.5 7.25 SAND, medium
grey (paleosol) layer. H.M. 2 - 5%.

SAND, grained, greyish brown. 1.08 0.22 1.945.5 - 7.5 7.25 medium to coarse
H.M. 5%+

coarse grained, grey with coarser shell fragments. 0.69 3.31 2.997.5 - 9.5 8.10 SAND,
H.M. 5%+. Sandstone at 9.4m.

E.O.H. 9.5m.

D6'i1n hole Average· 2.88

Depth and Grade at 1.5% Cut off 2.88o - 9.5

SURVEY: 253262 mE 5587345mN

COLLAR R.L. 6.55 BASE OF SAND R.L. -2.85

,.....,....,..



._------~------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

GRAHAM LEE
588202

DATE DRILLED: 9.1.89
METHOD: Rig

HOLE NO: 2080E 4350N

,

IInterval Dry Wt. Description % Slime %+1000 um %H.M.
(m) (kg)

o - 1.5 3.25 SAND, medium grained, amber. 2 - 5% H.M. 0.72 0.47 3.57

1.5- 3.5 7.55 AS ABOVE 0.51 0.06 3.09

3.5 - 5.5 7.15 SAND, medium grained to coarse grained, pale greyish brown 1.29 0.27 2.77
H.M. 5%+

5.5 - 7.5 8.10 SAND, coarse grained, pale grey. H.M. 2 - 5%. Some 0.44 4.31 2.50
shell. 7.4m. Sandstone.

E.O.H. 7.5m.

Down hole Average 2.94

o - 7.5 Depth and Grade at 1. 5% Cut off 2.94

SURVEY: 253301 mE 5587340mN

COLLAR R.L. 5.34 BASE OF SAND R.L. -2.06

~

.p-
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---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: GRAHAM LEE
588203

DATE DRILLED:
METHOD: Rig

9.1.89

HOLE NO: 2120E 4350N

Interval Dry Wt. Description 7.+Slirne 7.+1000 urn 7. H.M.
(rn) (kg)

0- 1.5 4.30 SAND, medium grained, grey. Tr. H.M. 1.18 0.23 2.35

1.5- 3.5 7.95 SAND, medium grained, greyish brown. H.M. 5%+ 1.33 0.16 3.53

3.5 - 5.5 9.20 SAND, coarse grained, grey. H.M. 5%. 0.30 1.49 2.56

5.5 - 6.0 1.80 AS A80VE with shell. 6.Om. Sandstone. H.M. 2 - 5%. 2.07 10.07 2.51

E.O.H. 6.0m.

Down hole Average 2.83

o - 6.0 Depth and Grade at 1. 5% Cut off 2.83

SURVEY 1 253341 mE 5587336mN

COLLAR R.L.3.n BASE OF SAND R.L. -2.29

~

~
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._----------~--------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

l' ~

AREA: COWPER POINT - HIGH DUNE 58820,1 HOLE NO: 2160E 4350N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.1.89
METHOD: Rig

,
Interval Dry Wto Description % Slime %+1000 um % H.M.

(00) (kg)

a - 1.5 4.00 SAND, medium grained, pale brown. H.M. 1 - 2% 0.59 0.19 2.77

1.5- 3.5 6.75 SAND, medium grained, amber. H.M. 2 - 5%. 0.85 0.09 2.64

3.5 - 5.5 7.15 AS ABOVE 0.57 0.27 2.17

5.5 - 7.5 8.10 SAND, medium to coarse grained, brown. H.M. 2 - 5%, 1. 74 0.5 5 2.90

7.5 - 9.5 8.15 SAND, coarse grained, grey. H.M. 2 - 5%. 0.49 3.06 2.71

9.5 - 10.5 5.55 SAND, coarse grained with shell. Some grey silt. 2.31 11.09 3.20
10.3m. Sandstone, soft.

E.O.H. IO.5m.

Down hole Average 2.69--
a - 10.5 Depth and Grade at 1. 5% Cut off 2.69

SURVEY: 253380 mE 5587332mN

COLLAR R.L. 7.52 BASE OF SAND R.L. -2.78

~
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---------------------
CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

GRAHAM LEE

588205
TITLE NO,

DATE DRILLED:
METHOD: Rig

E.L. 41/88

9.1.89

HOLE NO: 2200E 4350N

Interval Dry Wt. Description % Slime %"1000 urn % H.M.
(m) (kg)

o - 1.5 2.90 SAND, medium grained, brown. Tr. H.M. 0.74 0.47 1.99

1.5- 3.5 6.25 SAND, medium grained, amber. good H.M. +5% 0.51 0.06 3.10

3.5 - 5.5 7.20 SAND, medium grained, amber then grey. Visible H.M. 0.86 0.06 3.50
2 - 5%

5.5 - 7.5 6.95 SAND, medium grained, brownish grey. Tr of H.M. Some 1.64 0.96 2.32
coarse shell.

7.5 - 9.5 7.60 SAND, medium grained, grey, silty with coarse shell. 1.47 4.53 2.76
2-5%

9.5 - 10.0 4.50 AS ABOVE, with increased silt and carbonate fragments. 3.04 10.83 1.37
SAndstone at 10.Om.

E.O.H. 10.Om.

Down hole Average 2.70

o - 9.5 Depth and Grade at 1.5% Cut off 2.77

SURVEY: 253420 mE 5587328 mN

COLLAR R.L. 7.00 BASE OF SAND R.L. -3.00
~

.p-
00



· - ------------------ -CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.1. 41/88

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

GRAHAM LEE

58820(;
DATE DRILLED:
METHOD: Rig

9.1.89

HOLE NO: 2240E 4350N

Offset 4m. to north

Interval Dry Vlt. Description % Slime ~lOOO urn % H.M.
(m) (kg)

o - 1.5 2.80

I
SAND, medium to fine grained, amber. Trace H.M. 0.86 0.31 3.47

1.5- 3.5 7.~0 P.S ABOVE. Tr of shell + visible H.M. 0.39 0.05 3.22

3.5 - 5.5 R 20 I SAND, pale grey, medium grained with coarse shell. 0.36 0.18 3.76
Good H.M.

5.5 - 7.5 8.10 AS ABOVE but very coarse grained. 0.61 4.46 2.23

7.5 - 8.5 4.70 SAND, medium grained with coarse shell. Grey. silty. Some 1.53 4.63 2.20
H.M. Sandstone at 8.5m.

E.G.H. 8.5m.

Down hole Average 3.04

o - 8.5 Depth and Grade at 1.5% Cut off 3.04

SURVEY: 253460 mE 5587327 mN

COLLAR R.L. 5.48 BASE OF SAND R.L. -3.02

.....

."..
-D



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - IIIGH DUNE HOLE NO: 2280E 4350N

9.1.89DATE DRILLED:

METHOD' Rig

GRAHAM LEE

Interval Dry We. Description % Slime %+ 1000 urn %H.M.
I(m) (kg)

o - 1.5 3.10 SAND, medium to fine grained, amber. Tr. H.M. 0.69 0.14 1.17

1.5 - 3.5 7.00 AS ABOVE, brownish. Visible H.M. 0.72 0.06 3.72

3.5 - 5.5 8.65 AS ABOVE, brownish. Visible H.M. 0.45 0.08 4.39

5.5 - 7.5 8.50 SAND, medium to coarse grained, pale grey. Good H.M. 0.30 1.10 2.59

7.5 - 9.5 9.25 AS ABOVE, coarsens with depth. Some Shell. Sandstone 0.45 10.93 2.45
at 9.5m.

E.O.H. 9.5m.

Down hole Average 2.95--
o -'9.5 Depth and Grade at 1.5% Cut off 2.95

SURVEY: 253500 mE 5587315 mN

COLLAR R.L. 5.80 BASE OF SAND R.L. -3.70

'-'
V1
0

LOGGED BY:



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

( .... :

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

GRAHAM LEE 588208
DATE DRILLED: 9.1.89

HOLE NO: 2320E

METHOD: Rig

4350N

I .
Interval Dry Wt. Description % Slime %+1000 um %H.M.

(m) (kg)

o - 1.5 3.80 SAND, medium grained, brownish amber. Visible H.M. 0.92 0.11 1.53

1.5- 3.5 7.95 AS ABOVE, then amber with H.M. bands. Good H.M. 0.54 0.98 3.73

3.5 - 5.5 8.25 SAND, pale grey &amber. Rich H.M. 0.58 0.31 4.61

5.5 - 7.5 6.50 SAND, medium to coarse grained with pebbles and shell 0.38 4.26 3.00
fragments. Rich H.M.

7.5 - 8.0 1.27 AS ABOVE, but coarser grained. SANDSTONE at 8.Om. 1.55 28.49 2.36

E.O.H. 8.0m. SANDSTONE

PIEZOMETER HOLE

Down hole average 3.27

o - 8.0 Depth and grade at 1.5% cut-off 3.27--

SURVEY: 253538 mE 5587316 mN

COLLAR R.L. 4.64 BASE OF SAND R.L. -3.36

>-'
en
>-'



~

A _

-
HOLE NO: 2360E 4350N

11.1.89

E.L. 41/88

DATE DRILLED:
METIlOD: Rig

TITLE NO:

588209
NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: GRlUIAM LEE

CLIENT:

Interval Dry Wt.
(m) (kg)

0 - 1.5 4.15

1.5- 3.5 6.30

3.5 - 5.5 8.35

5.5 - 7.5 6.80

7.5 - 9.0 4.27

Description

SAND, medium grained, brownish amber. H.M. 1-2%.

AS ABOVE with seams of H.M. rich sand. H.M. 5%+.

SAND, medium grained. Amber with seams of H.M. rich sand.
Minor coarse shell fragments.

SAND, medium to coarse grained with some shell fragments,
grey. Indurated band 6-7m. dark brown. H.M. 2-5%.

SAND, medium grained, silty with v. coarse shell and
rounded granules.
8.9m. Clayey weathered sandstone, then sandstone.

% Slime

0.51

0.46

0.80

3.54

5.66

%+1000 um

0.15

0.16

3.62

3.52

9.78

%H.M.

2.23

3.70

2.20

1.32

0.44

E.O.H. 9.Om.

Down hole Average 2.05

o - 5.5 Depth and Grade at 1.5% Cut off 2.75--

SURVEY: 253577 mE 5587312 mN

COLLAR R.L. 5.33 BASE OF SAND R.L. -3.57



- - - - - - - - -TITLE NO: E. L. 41/88

HOLE NO: 2400E 4350N

DATE DRILLED: 11.1. 89
METHOD: Rig

% Slime %-1-1000 urn % H.M. I

------------
LOGGED BY: GR1\HAM LEE

AS ABOVE. Some seams. :::: 50%.

2.07

2.81

7.46

0.40

0.78

0.10

0.09

0.15

0.89

13.24

0.56

0.28

0.32

0.45

1. 20

588210

Description

SAND, medium grained, brownish amber. H.M. 1%.

SAND, medium grained, amber. Rich mineral seams. H.M. 5%+.

SAND, medium to coarse grained. Amber. Some fine shell.
H.M. 1-2%.

SAND, Coarse to very coarse with granules and shell
fragments, grey. Indurated, brown near 9.0m. Some
coarse H.M.

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

Interval Dry Wt.
(m) (kg)

0- 1.5 4.25

1.5 - 3.5 8.75

3.5 - 5.5 7.30

5.5 - 7.5 7.30

7.5 - 9.5 6.30

AREA:

CLIENT:

9.5 - 11.0 10.40 SAND, Coarse silty with abundant v. coarse shell
fragments. Carbonate nodules. grey. 3.12 16.61 0.42

E.O.H. 11.0 in shell

Down hole Average 2.42
--

o - 5.5 Depth and Grade at 1.5% Cut off 4.30 ~

U1

'"SURVEY: 253617 mE 5587311 mN

COLLAR R.L. 7.40 BASE OF SAND R.L. -.360



------------
11.1.89DATE DRILLED:

METHOD: Rig

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

n AREA: COWPER POINT - HIGH DUNE
k )

LOGGED BY: GRllliAM tEE
588211

TITLE NO: E.L. 41/88

HOLE NO: 2440E 4350N

0.48 0.46 1.19

0.47 0.04 1.32

0.45 0.14 1.26

0.76 0.14 1.48

0.48 7.44 0.45

3.18 12.00 0.65

Interval Dry Wt.
(m) (kg)

0- 1.5 3.70

1.5 - 3.5 7.50

3.5 - 5.5 8.15

5.5 - 7.5 7.72

7.5 - 9.5 8.35

9.5 - n.5 8.00

Description

SAND, medium grained, brownish amber. H.M. 1-2%.

SAND, medium grained, amber. H.M. 1-2%.

AS ABOVE. H.M. 1-2%.

AS ABOVE. H.M. 1-2%.

SAND, medium to coarse grained, pale grey. Some fine
shell. H.M. 1-2%.

SAND, medium to coarse grained. Gravelly sand and coarse
shell. 9.5 - 10.Om. Indurated layer at 10.Om.
Dark brown.

% Slime %+1000 um %H.M.

n.5 - 12.8 5.80 SAND, coarse grained with abundant shell. Silty. Dark grey
Pyrite nodule at l2.8m.

E.O.H. l2.8m.

Down hole average

1.67 11.06 0.35

1.32

SURVEY: 253657 mE

COLLAR R. 1. 8.62

5587307 mN

BASE OF SAND R.L. -4.18



---------------------
CLIENT:

" n,,<.; l lIQ\EA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588212

TITLE NO: E.L. 41/88

HOLE NO: 2480E 4350N

LOGGED BY: GRl'IHAM bEE DATE DRILLED: 11.1. 89
METHOD: Hand

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.0 1.55 SAND, medium grained, amber with organics at top. H.M. Tr. 0.87 0.22 3.39

1.0 - 2.0 1.85 AS ABOVE. H.M. 2-5%. 0.75 0.02 2.84

2.0 - 3.0 1.65 AS ABOVE. H.M. 1-2%. 0.39 0.01 2.04

3.0 - 4.0 1. 70 AS ABOVE, H.M. 1-2%. 0.72 0.03 2.80

4.0 - 5.0 1. 55 AS ABOVE. H.M. 2-5%. 0.36 0.02 2.46

5.0 - 6.0 1. 70 AS ABOVE. H.M. 2-5%. 0.45 0.53 2.61

6.0 - 7.0 1.60 AS ABOVE. H.M. 1-2%. 0.38 0.02 2.92

7.0 - 8.0 1.60 AS ABOVE. H.M. 1-2%. 0.43 0.04 2.32

8.0 - 9.0 1.95 AS ABOVE. H.M. 1-2%. 0.41 0.05 2.79

9.0 - 10.0 1.60 AS ABOVE. H.M. 1-2%. 0.56 0.02 2.03

E.O.H. 1O.Om.

Down hole average 2.62

o - 10.0 Depth and grade at 1. 5% cut-off 2.62--

SURVEY: 253695 mE 5587303 mN
>-'

COLLAR R.L. 18.21 BASE OF SAND R.L. N.A. lJ'
lJ'



---------------------
29m. down slope, 8m. fall)

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (Off-set to south
588213

of peg in valley.

TITLE NO: E.L. 41/88

HOLE NO: 2480E 4350N

LOGGED BY: GRmfAM LEE DATE DRILLED: 11.1.89
METIlOD: Rig

Interval Dry Wt. Description % Slime %+1000 um % H.M. I(m) (kg)

o - 1.5 3.90 SAND, medium grained, amber. H.M. 1-2%. 0.75 0.42 0.80

1.5 - 3.5 7.05 AS ABOVE. H.M. 1-2%. 0.81 0.05 0.87

;l.5 - 5.5 7.25 AS ABOVE. H.M. 1-2%. 0.86 0.24 1.10

5.5 - 7.5 7.70 AS ABOVE. H.M. 2-5%. 1.01 0.68 0.65

7.5 - 9.5 8.10 SAND, coarse grained, poorly sorted. Grey. H.M. 1-2%. 1.42 8.62 0.61
Indurated layer hit at 9.5m.

9.5 - 11.5 10.90 SAND, coarse grained to v. coarse. Abundant shell 2.26 18.39 0.62
fragments. Some silt.

11.5 - 12.0 2.10 SAND, medium to coarse grained. v. poorly sorted. 4.16 14.17 1.12
Abundant coarse shell. Calcareous sandstone
basement at 12.0m. with pyrite throughout.

E.O.H. 12.0m.

Down hole Average 0.84

SURVEY: 253686 mE 5587278 mN

COLLAR R.L. 7.37 BASE OF SAND R.L. -4.63

....
'"0'



------------
DATE DRILLED: 11.1. 89
METHOD: Hand

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

" .~ LOGGED BY: GRI\HAM LEE...... "

588214

TITLE NO: E.L. 41/88

HOLE NO: 2520E 4350N

Interval Dry Wt. Description % Slime %tlOOO um % H.M.
(m) (kg)

- 1,0 1.15 SAND, medium grained, amber. Organics at top. 1, 26 0.81 1,95

.0 - 2.0 2.00 AS ABOVE . H.M. 1-2%. 0.32 0.12 2.16

.0 - 3.0 1. 70 AS ABOVE. H.M. 1-2%. 0.42 0.08 1, 75

.0 - 4.0 2.00 AS ABOVE. H.M. 1-2%. 0.82 0.06 2.27

.0 - 5.0 1.85 AS ABOVE . H.M. 1-2%. 0.26 0.04 2.02

.0 - 6.0 1.85 AS ABOVE . H.M. 1-2%. 0.25 0.03 1.88

.0 - 7.0 1.85 AS ABOVE. H.M. 1-2% • 0.27 0.03 1.94

.0 - 8.0 1. 70 AS ABOVE. H.M . 1-2%. 0.30 0.05 2.16

.0 - 9.0 1. 75 AS ABOVE . H.M. 1-2%. 0.27 0.05 1.83

.0 - 10.0 1.05 AS ABOVE . H.M. 1-2%. 0.29 0.03 1.32

E. O. II. 10.0m.

Down hole average 1.93
>-"

o - 9.0 Depth and grade at 1. 5% cut-off 2.00 en-- --J

SURVEY: 253734 mE 5587300mN
COLLAR R.L. 18.91 BASE OF SAND R.L. N.A.

5

o
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1



---------------------
2520E 4350NHOLE NO:

E.L. 41/88TITLE NO:
588215

(Off-set to south of peg in valley. 26m. down slope 8m. fall)

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNEAREA:

CLIENT:

LOGGED BY: GRmAM LEE DATE DRILLED:
METIlOD: Rig

Interval Dry Wt.
(m) (kg)

0- 1.5 3.75

1.5 - 3.5 6.75

3.5 - 5.5 7.95

5.5 - 7.5 8.75

7.5 - 9.5 7.95

Description

SAND, medium grained, brown. H.M. Tr.

AS ABOVE. H.M. Tr.

AS ABOVE with seams of richer H.M. H.M. 5%+.

SAND, medium to coarse grained. Amber. Some shell.
H.M. Trace.

SAND, coarse grained, poorly sorted with layers of better
sorted granules. Grey. Some coarse shell. H.M. layers.
H.M. 5%+.

% Slime

1.40

0.65

0.69

0.81

1.03

ZtlOOO um

0.20

0.03

0.09

2.5·5

15.92

%H.M.

1.85

1.26

1.94

0.40

0.34

9.5 - 11.5 7.60 SAND, as above with gravelly sand at base. Overlies
indurated at 10.5m. Dark brown.

3.31 15.07 0.31

11.5 - 12.0 2.20 SAND, coarse grained, silty with coarse shell and some
gravel. Dark grey brown.

6.58 20.41 2.99

Hit basement at 11.9m. Calcareous sandstone with some
quartz granules and pyrite throughout.

E.O.H. 12.Om.

o - 5.5

Down hole Average

Depth and Grade at 1.5% Cut off

1. 07

1.69



· - - - - - - - - - - - - - _. - - - - - -
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588216

TITLE NO: E.L. 41/88

HOLE NO: 2560E 4350N

LOGGED BY: GR1\HAM LEE DATE DRILLED:
METHOD:

11.1.89
Hand

3

Dry Wt. Description % Slime %+1000 urn % H.M.Interval
([II) (kg)

- 1.5 2.20 SAND, medium grained, amber with organics at top. H.M. 1-2%. 1.47 0.18 1.94

.5 - 3.5 4.40 AS ABOVE. H.M. 2-5%. 0.32 0.02 1.77

.5 - 5.5 4.30 AS ABOVE. H.M. 2-5%. 0.23 0.02 1.57

.5 - 7.5 3.55 AS ABOVE. H.M. 2-5%. 0.40 0.07 1.46

.5 - 8.9 1.95 AS ABOVE. H.M. 2-5%. 0.56 0.05 1.33

Hole caved in 8.9m.

E.O.H. 8.9m.

Down hole Average 1.61

o - 5.5 Depth and Grade at 1.5% Cut off 1. 74

SURVEY: 253774 mE 5587296 mN

COLLAR R.L. 19.43 BASE OF SAND R.L. N.A.

-V>

'"

o
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------------------- - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 58821,
HOLE NO: 2600E 4350N

n' .. r
r..:, ~ 'LOGGED BY: GR1\HAM LEE DATE DRILLED: 11.1. 89

METHOD: Hand

Interval Dry Wt. Description % Slime :t+-lOOO um % H.M.
(m) (kg)

o - 1.5 2.20 SAND, medium grained, amber organics at top. Tr. H.M. 1.26 0.25 1.10

1.5- 3.5 3.25 AS ABOVE 0.42 0.05 0.76

3.5 - 5.5 3.30 AS ABOVE. H.M. 2-5%. 0.36 0.02 1.45

5.5 - 7.5 3.60 AS ABOVE. H.M. 1-2%. 0.52 0.05 1.03

7.5 - 9.5 3.50 AS ABOVE. H.M. 2-5%. 0.86 0.05 1.58

9.5 - 11.5 3.00 AS ABOVE. H.M. 1-2% 0.59 0.03 1.91

E.O.H. 11.5m.

Down hole Average 1. 31--

SURVEY: 253813 mE 5587292 mN

COLLAR R.L. 9.49 BASE OF SAND R.L. N.A.

~

0'
0



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588218

TITLE NO: E.L. 41/88

HOLE NO: 2640E 4350N

LOGGED BY: GRllliAM LEE DATE DRILLED: 11.1.89
METHOD: Hand

Interval Dry Wt. Description % Slime ttlOOO um % H.M. I(m) (kg)

o = 1.5 3.30 SAND, medium grained, amber. Organics at top. 0.40 0.11 1.06

1.5- 3.5 3.70 AS ABOVE. H.M. 1-2%. 0.18 0.03 1.15

3.5 - 5.5 3.80 AS ABOVE. H.M. 1-2%. 0.17 0.02 1.27

5.5 - 7.5 3.30 AS ABOVE. H.M. 2-5%. 0.35 0.001 1.13

7.5 - 9.5 3.35 AS ABOVE. H.M. 2-'5%. 0.35 0.01 0.92

9.5 - n.5 2.75 AS ABOVE, H.M. 2-5%. 0.43 0.01 1.01

E.O.H. 11.5m.

Down hole Average 1.09

SURVEY: 253851 mE 5587288 mN

COLLAR R.L. 16.11 BASE OF SAND R.L. N.A.

>-'

'">-'
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APPENDIX 2. 11

Line 4650N High Dune

588219

162



._----~-------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE

LOGGED BY:- GRAHAM LEE

538220
DATE DRILLED:
METHOD: RIG

9.1.89

HOLE NO: l640E 4650N

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 2.85 SAND, medium to coarse grained, grey. Tr. H.M. 1.31 0.50 1.04

1.5 - 3.5 6.40 AS ABOVE. Darker grey. 4.40 0.27 1. 23

3.5 - 4.0 1.50 AS ABOVE. Sandstone 4.Om. soft weathered clayey. 3.51 5.74 1.10

E.O.H. 4.Om.

.~

Down hole Average 1.14--

SURVEY: 252894 mE 5587658 mN

COLLAR R.L. 2.97 BASE OF SAND R.L. -1.03

>,-'
C'
UJ



._-------~----~------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA: COWPER POINT - HIGH DUNE 588221 HOLE NO: 1680E 4650N

9.1.89DATE DRILLED:

METHOD RIG
GRAHAM LEE

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 6.65 SAND, medium grained, dark grey, wet swampy deposit. 9.59 0.67 1.48
No visible H.M.

1.5- 3.5 6.55 AS ABOVE 8.18 1. 76 1.96

3.5 - 4.5 3.90 AS ABOVE. Grades down to coarse sand with shell fragments. 2.95 12.19 0.80
Sandstone 4.5m.

E.O.H. 4.5m.

hole Average
' .

1. 54Down

o - 3.5 Depth and Grade at 1.5% Cut off 1. 75

SURVEY: 252930 mE 5587644 mN

COLLAR R.L. 2.68 BASE OF SAND R.L. -1.82

~

0'
P.

LOGGED BY:



---------------------
c.... '~

;~;. I·:

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE 588222

TITLE NO: E.L. 41/88

HOLE NO: 1720E 4650N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.1.89
METHOD' RIG

Interval Dry Wc. Description % Slime %'1000 um I% H.M.
(m) (kg)

o - 1.5 1.90 SAND, medium grained, grey. Slightly silty. 2.71 0.20 1. 75

1.5 - 3.5 5.70 AS ABOVE 3.78 0.39 2.18

3.5 - 5.0 4.15 SAND, medium to coarse grained with shell fragments. 5.02 9.70 1.10
Silty. Dark grey. Sandstone 5.Om.

E.O.H. 5.Om.

Down hole Average 1. 73

o - 3.5 Depth and Grade at 1.5% Cut off --Lilll

SURVEY: 252969 mE 5587638 mN

COLLAR R.L. 2.91 BASE OF SAND R.L. -2.09

e-
O'
en



--------------­._-----
CLIENT: NATIONAL MINERAL SANDS 588223 TITLE NO: E.L. 41/88

HOLE NO: 1760E 4650N
[~. : ':- ;AREA: COWPER POINT - HIGH DUNE (Hole offset 8.2m. to south of peg on
.~ ~.

crest of ridge)
LOGGED BY: GRAHAM LEE

Interval Dry Wt. Description
(m) (kg)

DATE DRILLED: 9.1.89

rr.

%Slime %+1000 um I% H.M.

o - 1.5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 10.5

4.25

6.95

7.55

7.15

5.40

3.25

SAND, medium to fine grained, amber. H.M. 2 - 5%.

AS ABOVE

AS ABOVE

SAND, medium grained, grey. Slightly silty. H.M. Tr.

AS ABOVE, grading down to coarse sand with very coarse
layers and some shell fragments. Indurated at bottom.
H.M. Trace.

SAND, as above~ then soft weathered clayey sandstone
basement. Probably drilled 0.5m. of basement.

E.O.H. 1O.5m.

1.03

0.53

0.40

1.35

3.31

12.35

0.094

0.02

0.00

0.91

2.97

10.92

3.02

2.53

2.38

1.86

1.86

3.83

o - 9.5

Note: 9.5 - 10.5 heavy mineral suite dominated by
carbonates.

Down hole Average

Depth and Grade at 1.5% Cut off

2.44

2.29

SURVEY: 253008 mE 5587626mN

COLLAR R.L. 4.51 BASE OF SAND R.L. -5.49



---------------------
AREA: COWPER POINT - HIGH DUNE (Hole offset 2m. north of peg.)

CLIENT: NATIONAL MINERAL SANDS
588224

TInE NO: E.L. 41/88

HOLE NO: l800E 4650· N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.1.89
METHOD: Rig

Interval Dry Wt. Description % Slime %·1000 um % H.M.
I(m) (kg)

o - 1.5 3.80 SAND, medium to fine grained, brown with H.M. 2 - 5%, 0.46 O.ll 2.90

1.5- 3.5 7.30 SAND, medium grained, amber. One thin clay seam. H.M. Tr. 0.93 0.1938 1.68

3.5 - 5.5 7.50 SAND, medium grained, grey. H.M. 1 - 2%. 1.85 0.88 2.10

5.5 - 7.2 6.90 SAND, medium to coarse grained, grey, with some coarse 1.59 9.92 2.60
shell fragments. Minor indurated layer. H.M. 2.5%.
7.2m. sandstone.

E.O.H. 7.2m.

Down hole Average 2.27

o - 7.2 Depth and Grade at 1.5% Cut off 2.27

SURVEY: 253042mE 5587633 mN

COLLAR R.L. 4.60 BASE OF SAND R.L. -2.60

~

0'
--J



---------------------
NATIONAL MINERAL SANDSCLIENT:

AREA:
588225

COWPER POINT - HIGH DUNE (Hole offset 5m to north of peg)

TITLE NO: E.L. 41/88

HOLE NO: 1840E 4650N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.1.89
METHOD: Rig

Interval Dry Wt. Description % Slime %-+1000 um I% H.M.
(m) (kg)

o - 1.5 4.50 SAND, medium grained, brown. H.M. 2 - 5%. 0.72 0.13 2.33

1.5 - 3.5 7.00 AS ABOVE, amber with minor clay seams 3.0-3.5m. H.M. 0.40 0.10 1.96
2 - 5%.

3.5 - 5.5 6.55 SAND, medium to coarse grained, grey. H.M. 2 - 5%. 1.39 0.96 2.49

5.5 - 6.9 7.05 SAND, coarse to very coarse grained, some v.c. shell 0.69 5.88 2.77
fragments. H.M. 2 - 5%. Sandstone 6.8m.

E.O.H. 6.9m.

Down hole Average 2.36--
o - 6.9 Depth and Grade at 1.5% Cut off 2.36--
SURVEY: 253087 mE 5587631 mN

COLLAR R.L. 4.60 BASE OF SAND R.L. -2.20

-0'
00



- - - - - - - - -TITLE NO: E.L. 41/88

HOLE NO: 1880E 4650N

DATE DRILLED: 9.1.89
METIJOD: Rig

% Slime %+1000 um

1
% H.M. I

------------

AS ABOVE. H.M. 2 - 5%.

SAND, medium to fine grained, pale brown. H.M. Tr.

I

2.02

2.19

2.28

1.30

1. 790.15

1.52

0.07

0.67

16.27

0.74

0.93

2.10

1. 73

0.82

Description

588226
(Hole offset 6m. to north of peg ­
on sth edge of depression)

AS ABOVE with increased shell and some silt. 7.70M.
Sandstone.

SAND, coarse grained with very coarse shell fragments,
grey. H.M. 5%+.

SAND, medium to coarse grained, amber then grey.
Some H.M. bands. H.M. 5%+.

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

LOGGED 8Y: GRAHAM LEE

Interval Dry Wt.
(m) (kg)

0- 1.5 3.00

1.5- 3.5 7.10

3.5 - 5.5 7.60

5.5 - 7.5 8.65

7.5 - 7.75 0.90

AREA:

')) , ,CLIENT:
'--= ~~

E.O.II. 7. 75m.

Down hole Average 2.06

o - 7.5 Depth and Grade at 1.5% Cut off 2.09

SURVEY: 253125 mE 5587622mN

COLLAR R.L. 5.24 BASE OF SAND R.L. -2.46



---------------------
CLIENT:

? 27 AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE
588227

TITLE NO: E.L. 41/88

HOLE NO: 1920E 4650N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.1.89
METHOD: Rig

SAND, grey, medium to coarse grained, some coarse shell
fragments. H.M. +5%. Some richer seams.

SAND, coarse grained, grey. Some silty bands and coarser
shell. H.M. 2 - 5%.
Sandstone 13.4m.

0.94 0.09 3.07

2.16 0.31 3.17

1.15 0.02 2.74

1.08 0.04 2.01

0.97 0.12 2.27

0.88 0.33 2.16

2.50 2.47 2.88

Interval Dry Wt.
(m) (kg)

o - 1. 5 3.40

1.5 - 3.5 5.65

3.5 - 5.5 8.60

5.5 - 7.5 8.60

7.5 - 9.5 7.20

9.5 - 11.5 8.50

11.5 - 13.5 6.60

Description

SAND, medium grained, amber. H.M. 1- 2%.

AS ABOVE

AS ABOVE

AS ABOVE

AS ABOVE with minor Coarse shell

E.O.H. 13.5m.

% Slime %+1000 um \ % H.M.

0- 13.5

SURVEY: 253164 mE

Down hole Average

Depth and GRade at 1.5% Cut off

5587618 mN

2.60

2.60

COLLAR R.L. 10.85 BASE OF SAND R.L. -2.55



------------
HOLE NO: 1960E 4650N

10.1.89

E.L. 41/88TITLE NO:

588228
DATE DRILLED:

METHOD' Rig

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

<•• h..

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

1.53 0.29 2.52

0.56 0.06 2.13

0.67 0.03 1.72

1.92 0.05 2.52

0.59 0.40 2.72

0.55 5.7 2.99

Interval Dry Vit.
(m) (kg)

o - 1.5 4,85

1.5- 3.5 6.90

3.5 - 5.5 7.00

5.5 - 7.5 7.15

7.5 - 9.5 8.10

9.5 - 11.5 8.75

Description

SAND, fine - medium grained, brown.

AS ABOVE, grading to pale brown. H.M. present.

SAND, fine - medium grained, amber. H.M. present

AS ABOVE

AS ABOVE, becoming light grey.

SAND, medium to coarse grained, grey, coarse shell.
H. M. present.

% Slime %+1000 um % H.M.

E.O.H. 11.5m.

Down hole Average 2.43

o - 11.5 Depth and Grade at 1.5% Cut off 2.43

SURVEY: 253204 mE 5587619 mN

COLLAR R.L. 8.57 BASE OF SAND R.L. -2.93



---------------------
( .... :"

CLIENT:

AREA:

NATIONAL MINERAL SANDS

588229
COWPER POINT - HIGH DUNE (offset 10m. to North)

TITLE NO: E.L. 41/88

HOLE NO: 2000E 4650N

LOGGED BY: ANDREW DOVE DATE DRILLED: 10 .1.89
METHOD: Rig

Interval Dry Wt. Description % Slime %+1000 um
'I

% H.M.
I(m) (kg)

o - 1.5 5.0 SAND, fine - medium grained, light brown. H.M. visible 1.26 0.15 3.01

1.5- 3.5 7.0 SAND, fine - medium grained, amber. H.M. visible. 2 - 5% 0.69 0.05 2.87

3.5 - 5.5 4.60 AS ABOVE, HM >1%. 1.22 0.12 2.94

5.5 - 7.5 6.50 AS ABOVE, H.M. >1%. 1.00 0.05 2.33

7.5 - 9.5 7,65 AS ABOVE. H.M. >1%. 0.77 0.02 2.71

9.5- 11.5 8.20 AS ABOVE. H.M. >1%. 0.82 0.04 2.56

U.S - 13.5 6.90 AS ABOVE. H.M. >1%. 0.94 0.02 1.87

13.5 - 15.5 7.55 AS ABOVE, grades into light grey. H.M. >1%. 1.23 0.41 2.87

15.5 -- 17.5 8.65 SAND, medium to coarse grained, grey. Becoming coarser with 0.84 1.44 3.29
depth. Coarse shell. H.M. >1%.

17.5 -- 19.0 5.10 SAND, coarse grained, grey. Gravel layers, coarse shell. 0.81 13.05 2.24

E.O.H. 19.0m. Sandstone

Down hole Average ---2...fL7

o - 19.0 Depth and Grade at 1. 5% Cut off ....b"§} >-'....
mE 5587631mN

N
SURVEY: 253243

COLLAR R.L. 15.83 BASE OF SAND R.L. -3.17



---------------------CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (off-set 1m. to south)
588230

TITLE NO: E.L. 41/88

HOLE NO: 2040E 4650N

LOGGED BY: ANDREW DOVE DATE DRILLED: 10.1.89
METHOD: Rig

Interval Dry Wt. Description % Slime %11000 um %H.M.
(m) (kg)

a - 1.5 3.25 SAND, fine - medium grained, light brown, grading to 0.61 1.21 2.26
amber. H.M. visible

1.5 - 3.5 5.40 SAND, fine - medium grained, amber. H.M. visible 0.70 0.02 1.55

3.5 - 5.5 6.85 AS ABOVE, H.M. visible 0.71 0.02 1. 70

5.5 - 7.5 6.50 AS ABOVE, H. ~1. visible 0.90 0.02 1.54

7.5 - 9.5 8.10 AS ABOVE, H.M. >1%. 0.81 0.07 2.61

9.5 - 1l.5 6.75 AS ABOVE, H.M. visible 0.56 0.02 1.71

1l.5 - 13.5 7.90 AS ABOVE, H.M. visible 1.12 0.01 1.88

13.5 - 15.5 8.00 AS ABOVE, H.M. >1% 0.88 0.05 2.95

15.5 - 17.5 8.40 SAND, medium grained, grey. H.M. 0.78 0.27 3.60

17.5 - 19.5 9.15 AS ABOVE, becomign coarser with depth. Some coarse
shell. H.M. >1%. 0.78 3.1.7 2.68

19.5 - 21. 5 6.30 AS ABOVE, silty layers. Gravel. Hit sandstone. 14.17 1l.32 12.29
H.M. >1%.

E.O.H. 21.5m. SANDSTONE

Note: 19.5 - 21.5m. heavy mineral suite dominated by
carbonates.

Down hole Average 3~

o - 19.5 Depth and Grade at 1.5% Cut off 2,25
~

"SURVEY: 253283 mE 5587621mN w

COLLAR R.L. 16.54 BASE OF SAND R.L. -5.05



HOLE NO: 2080E 4650N

E.L. 41/88

DATE DRILLED: 10.1.89

METHOD R"

TITLE NO:

538231

------------
: l~ ,

Interval Dry Wt. Description % Slime %t1000 um % H.M.
(m) (Kg)

o - 1.5 3.50 SAND. fine - medium grained, light brown. H.M. trace 1. 74 0.40 3.18

1.5 - 3.5 6.20 SAND, fine - medium grained, amber. H.M. visible >1%. 1.18 0.44 3.41

3.5 - 5.5 6.15 AS ABOVE. H.M. visible >1%. 1.08 0.21 2.95

5.5 - 7.5 6.05 AS ABOVE, H.M. visible >1%. 2.00 0.08 3.46

7.5 - 9.5 5.90 AS ABOVE, some silty layers. H.M. visible >1%. 1.64 0.28 2.08

9.5 - 11.5 7.55 AS ABOVE, becoming grey. H.M. visible >1%. 2.44 0.12 2.87

11.5 - 13.5 7.45 SAND, medium grained, light grey to grey. H.M. 2-5%. 2.97 0.44 4.98

13.5 - 15.5 8.20 AS ABOVE, becoming coarser with depth. Some coarse shell.
H.M. 2-5%. 2.89 3.66 2.56

15.5 - 16.5 6.85 AS ABOVE. H.M. 2-5%. Hit SAndstone 5.79 11.10 3.55

E.O.H. 16.5m. sandstone

Down hole Average 3.21

0- 16.5 Depth and Grade at 1.5% Cut off 3.21
.~

"SURVEY: 253323 mE 5587622 mN "'-

COLLAR R.L. 12.91 BASE OF SAND R.L. -3.59

• - - - - - - - -
c··, . CLIENT: NATIONAL MINERAL SANDS
/ .. '"

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE



---------------------
AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

E.L. 41/88CLIENT: NATIONAL MINERAL SANDS

588232
TI11.E NO:

DATE DRILLED:
METHOD: Rig

10 .1.89

HOLE NO: 2l20E 4650N

Interval
(m)

D"y Wt.
(kg)

Description % Slime %+1000 um % H.M.

o - 1.5 3.90 SAND, fine - medium grained, brown. H.M. trace. 1.54 0.22 2.33

1.5- 3.5 6.15 SAND, fine - medium grained, amber. H.M. visible >1%. 1.12 0.05 1.94

3.5 - 5.5 6.50 AS ABOVE. H.M. visible >1%. 0.92 0.07 1.31

5.5 - 7.5 6.80 AS ABOVE. H.M. visible >1%. 0.98 0.04 1.60

7.5 - 9.5 7.95 AS ABOVE, grading to grey. H.M. 2-5%. 1.25 0.36 5.66

9.5 - 11.5 7.95 AS ABOVE, becoming coarser. H.M. 2-5%. 2.97 0.96 3.03

1l.5 - 13.5 7.30 AS ABOVE, some gravel and coarse shell. H.M. 2-5%. 1.58 8.81 1.34

13.5 - 14.0 1.35 AS ABOVE. Hit sandstone. 9.65 21.23 2.49

E.O.H. 14.0m. SANDSTONE

Note; 13.5-14.0 heavy mineral suite dominated by
carbonates.

o - 11.5

Down hole Average

Depth and Grade at 1.5% Cut off

SURVEY: 253362 mE 5587621mN

COLLAR R.L. 9.56 BASE OF SAND R.L. -4.44



---------------------
HOLE NO: 2l60E 4650N

E.L. 41/88

DATE DRILLED: 10 .1.89
METHOD: Rig

TITLE NO:

588233
NATIONAL MINERAL SANDS

AREA:

CLIENT:

COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

<' -_:
i:'" .... ,-

Interval Dry Vlt. Description % Slime %.1000 urn % H.M.
(m) ~Kg)

o - 1.5 3.95 SAND, fine - medium grained. Brown. H.M. trace 1.24 0.49 1.80

1.5- 3.5 6.70 SAND, fine - medium grained. Amber. H.M. trace. 0.83 0.17 1.34

3.5 - 5.5 7.20 AS ABOVE. H.M. trace. 1.24 0.46 2.27

5.5 - 7.5 7.30 SAND, medium grained. Pale grey. H.M. 2-5%. 1.57 0.71 4.90

7.5 - 9.5 9.25 SAND, medium to coarse grained with coarse shell. grey
H.M. 2-5%. 1.24 4.12 2.74

9.5 - 11.0 3.55 SAND, medium to coarse grained, silty. Coarse shell.
Dark grey. Some weathered sandstone 2.91 6.20 1.59

E.O.H. l1.Om.

Note: 13.5-14.0 heavy mineral suite dominated by
carbonates.

Down hole Average 2.51--
o - 11.0 Depth and Grade at 1.5% Cut off 2.51

SURVEY: 253401 mE 5587618 mN

COLLAR R.L. 6.88 BASE OF SAND R.L. -4.12

>-'
-.J
0'

-



---------------------
HOLE NO: 2200E 4650N

11.1.89

E.L. 41/88

DATE DRILLED:

METHOD' RIG

TITLE NO:
588234NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

CLIENT:,......... "-.

Interval J5rrkg~t.(m)

0- 1.5 4.10

1.5 - 3.5 8.45

3.5 - 5.5 10.70

5.5 - 7.5 6.41

7.5 - 8.0 1.35

Description

SAND, fine - medium grained, brown. H.M. trace

AS ABOVE, grades to medium - coarse grained. Grey.
H.M. visible 2-5%.

SAND, medium - coarse grained, grey. Occasional silty
layers, shell present. H.M. 2-5%.

AS ABOVE, becomes dark brown at base. H.M. 2-5%.

AS ABOVE but weathered sandstone. Silty.

% Slime

1.36

1.30

0.87

2.64

12.58

%tlO00 um

1.42

0.37

2.44

4.03

19.40

%H.M.

4.25

4.83

2.90

4.34

9.83

8.0 - 11.5
(No Sample)

Went through sandstone into blue green clay and then
into dark brown clay to 11.5m.

EOH 11.5m. Clay

Note: 7.5-8.0 heavy mineral suite dominated by
carbonates.

Down hole Average 4.43--

Depth and Grade at 1.5% Cut off 4.07o - 7.5 --

SURVEY: 253441 mE 5587616mN

'-'
COLLAR R.L. 2.97 BASE OF SAND R.L. -5.03 ""



---------------------CLIENT:

AREA:

~ATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (off 4.5m. to S) 588235
TITLE NO: E.L. 41/88

HOLE NO: 2240E 4650N
, c·,

LOGGED BY: ANDREW DOVE DATE DRILLED: 11.1.89
METHOD: Rig

Interval Dry Wt. Description % Slime %'1000 UID % H.M.
(m) (kg)

o - 1.5 3.75 SAND, fine - medium grained. Brown. H.M. visible >1%. 0.74 0.24 2.36

1.5 - 3.5 7.10 SAND, fine - medium grained, amber. H.M. >1%. 0.51 0.02 2.29

3.5 - 5.5 7.55 AS ABOVE. H.M. >1%. 0.52 0.05 1.66

5.5 - 7.5 8.75 SAND, medium - coarse grained. Amber. H.M. 2-5%. 0.56 0.28 4.46

7.5 - 9.5 8.15 SAND, coarse grained, light grey. Coarse shell. H.M. 2-5%. 0.66 3.24 1.90

9.5 - 11.5 7.40 AS ABOVE, becoming dark brown at base. H.M. 2-5%. 1. 91 3.04 1.17

11.5 - 13.0 4.45 AS ABOVE, hit weathered sandstone. Silty. 2.78 8.04 0.41

E.O.H. 13.0m. SANDSTONE

Down hole Average 2.09

a - 9.5 Depth and Grade at 1.5% Cut off 2.54--

SURVEY: 253480mE 5587611 mN

COLLAR R.L. 8.00 BASE OF SAND R.L. -5.00

--J
co

-



---------------------CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE (off 16m. N)

588236 TITLE NO: E.L. 41/88

HOLE NO: 2280E 4650N

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

11.1.89

Interval
(m)

o - 1.5

Dry Wt.
(kg)

Description

SAND, fine - medium grained, brown. H.M. visible >1%.

% Slime

1.12 0.48

% H.M.

1. 32

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 11.5

11.5 - 13.5

o - 9.5

5.95

7.55

7.20

7.80

7.37

6.60

SAND, fine - medium grained. Amber. H.M. >1%. 0.76

AS ABOVE, grades to coarse at base. Abundant coarse shell
at base. H.M. visible 2-5%. 1.48

SAND, coarse grained, light grey. Abundant shell. H.M.>l%. 0.91

AS ABOVE, H.M. 2-5%. 1.21

AS ABOVE, becomes dark brown, silty. 5.18

AS ABOVE, dark brown. Hit dark brown clay.Approx. 1m.
of clay. 15.45

E.O.H. 13.5m.

Down Hole Average

Depth and Grade at 1.5% Cut off

0.08

0.86

3.94

4.55

0.74

8.10

1.49

1.71

1.35

2.33

0.42

0.85

1.35

1.66

SURVEY: 253517 mE 5587628mN

COLLAR R.L. 5.77 BASE OF SAND R.L. -6.73



---------------------
DATE DRILLED: 11.1.89
METHOD: Rig

HOLE NO: 2320E 4650N

CLIENT: NATIONAL MINERAL SANDS
()1 588237AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

Interval Dr(i' Wt. Description
(m) kg)

TITLE NO: E.L. 41/88

% Slime %+1000 urn % H.M.

o - 1.5 3.15

1.5 - 3.5 6.85

3.5 - 5.5 6.00

5.5 - 7.5 7.30

7.5 - 9.5 9.30

9.5 - 11.5 8.85

11.5 - 13.5 8.15

13.5 - 15.5 4.75

15.5 - 16.5
No Sample

SAND, fine - medium grained, amber. H.M. base.

SAND, fine - medium grained. Amber. H.M. >1%.

AS ABOVE. H.M. >1%.

AS ABOVE, slightly coarser with depth. H.M. trace.

SAND, medium - coarse grained, amber, occasional coarse
shell. H.M. visible >1%.

SAND, medium - coarse grained. Light grey. Some shell.
H.M. visible 2-5%.

SAND, fine - medium grained, dark brown. Silty. Trace of
mica, shell. Pass. indurated.

AS ABOVE with clay.

CLAY, dark brown, silty. Hit metamorphic basement.

E.O.H. 16.5m. METAMORPHIC

Down hole Average

0.49

0.51

0.61

0.50

0.72

0.66

5.67

3.17

0.27

0.0

0.01

0.09

4.11

3.20

1. 24

5.53

0.88

0.85
0.81

0.53

1.00

1.80

0.53

0.25

0.73

SURVEY: 253560 mE

COLLAR R.L.7.98

5587611 mN

BASE OF SAND R.L. -7.52



---------------------
HOLE NO: 2360E 4650N

E.L. 41/88TITLE NO:

DATE DRILLED: 11.1.89
METHOD: Rig

588238
NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

CLIENT:

% SlimeInterval Dry Wt.
(m) (kg)

o - 1.5 3.55

1.5 - 3.5 7.65

3.5 - 5.5 9.50

5.5 - 7.5 6.40

7.5 - 9.5 9.00

9.5 - ll.5 8.75

Description

SAND, fine - medium grained, brown. H.M. trace.

SAND, fine - medium grained, amber grading to light
grey. H.M. >1%.

SAND, medium - coarse grained. Light grey. Occasional
coarse shell. H.M. 2-5%.

AS ABOVE, grades to dark brown. Occasional mica. Pass.
indurated.

SAND, fine - medium grained, dark brown. Silty and clay
bands.

SAND, fine - medium, greenish grey. Abundant shell,
weathered. Metamorphic basement.

1.95

1.20

0.94

4.02

3.30

3.34

%+1000 um

0.17

0.14

2.08

1.58

3.76

5.10

% H.M.

1.32

1.03

1.59

0.92

0.47

1.15

E.O.H. ll.5m.
Weathered basement

Down hole Average 1.07

SURVEY: 253600 mE 5587609mN

COLLAR R.L. 2.88 BASE OF SAND R.L. -8.62



---------------------CLIENT: NATIONAL MINERAL SANDS 588233 TITLE NO: E. L. 41/88

LOGGED BY: ANDREW DOVE

AREA: COWPER POINT - HIGH DUNE

DATE DRILLED:
METBoD: Rig

HOLE NO: 2400E 4650N

11.1.89

0.63 0.09 1.01

0.35 3.12 0.96

0.47 11.59 1.96

2.87 0.64 0.79

3.18 2.12 0.29

2.05 7.11 0.80

Interval .Dry Wt.
(m) (kg)

o - 1.5 4.20

1.5 - 3.5 8.35

3.5 - 5.5 10.00

5.5 - 7.5 8.40

7.5 - 9.5 9.35

9.5 - 10.5 5.90

Description

SAND, medium grained, amber. H.M. 1-2%.

AS ABOVE, grades to light grey. Occasional coarse shell
at base. H.M. 1-2%.

SAND, coarse grained, light grey. Abundant shell.
Coarse H.M. >2%.

SAND, fine - medium grained, dark brown. Silty.
Indurated.

AS ABOVE

SAND, coarse to very coarse with some gravel. Well
rounded dark brownish grey.

Dark brown mica rich clay at bottom.

E.O.H. 10.5m.

Down hole Average

% Slime %+1000 um %H.M.

0.98

SURFACE: 253640 mE 5587606mN

COLLAR R.L. 1.90 BASE OF SAND R.L. -8.60



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: L1. 41/88

AREA:

LOGGED BY:

COWPER POIh~ - HIGH DUNE

ANDREW DOVE

5382,; 0
DATE DRILLED: 11.1.89

METIlOD: Rig

HOLE NO: 2440E 4650N

__In...:~:.::::.:)_v_a_l_+_-D-(:..:k::'g:.:~_t:_o_;- D_e_s_c:_:'_i_P1:_~_·o_n -+I_%_S_lJ._'JD_e_-;-I_z_+_l_O_OO_UJD_-t_%_H_._M_o__--f1

a - 1. 5

1.5 - 3.5

3.5 - 5.5

5.5 - 7.5

7.5 - 9.5

9.5 - 11.0

1. 90

5.90

10.80

9.80

8.55

6.40

SAND, fine - medium grained, brown. H.M. visible.

SAND, fine - medium grained, amber. H.M. visible.

AS ABOVE. grades to light grey, bec:omes coarse to
very coarse. Occasional coarse shell at base.
Coarse H.M. - 2.5%.

SAND, coarSe - very coarse grained, light grey shell.
Coarse H.M. 2-5%.

SAND, medium grained dark brown, indurated slightly.

AS ABOVE, slightly coarser. Clay, dark brown with mica
at bottom.

E.O.H. l1.Om.

Down hole Average

4.27

1.37

1.04

1.04

6.01

4.34

0.37

0.08

7.80

2.84

1.63

5.46

0.74

0.88

1.47

1.37

0.32

0.92

0.96

SURVEY: 253679 mE 5587603 mN

COLLAR R.L. 2.36 BASE OF SAND R.L. -8.64
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APPENDIX 2.12

Line 1325N Back Beach

588243

1



HOLE NO: 860E 1325N

DATE DRILLED: 26.1.89

METHOD R"

588244

-----_._----­
TITLE NO: E.L. 41/88

: ~Q

Description % Slime % + 1000 um % H.M. IInterval Dry Wt.
(m) (kg)

greyish brown. 17.26 37.97 1.18o - 0.5 0.55 SAND, coarse to very coarse grained.
Minor clay. H.M. Tr.

E.O.H. 0.5m. in brown clay

Down hole average 1.18

N

-

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

{.> ;' AREA: COWPER POINT - BACK BEACH
k-~;

LOGGED BY: GRAHAM LEE



----
HOLE NO: 880E l325N

-- ­E.L. 41/88

DATE DRILLED: 26.1.89

R

- ­TITLE NO:--
58824~1

---NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

- - --CLIENT:

METHOD: is!

Wt. Description % Slime %+ 1000 um %H.M. IInterval Dry
(m) (kg)

grey with some clay and 19.75 51.49 4.33a - 0.5 1.05 SAND, coarse grained, dark coarse
H.M.

d.5 CLAY. orangish brown.

E.a.H. a.5m.

Down hole average 4.33

Depth and grade at 1.5% cut-off 4.33a - 0.5

w

-

- -
27 ,1 ~ AREA:

LOGGED BY:

•



COWPER POINT - BACK BEACH - Western bank Blowhole Creek

---------•
,. .
"'. ,.:.

- -
CLIENT:

AREA:

NATIONAL MINERAL SANDS
588246

- ­TITLE NO: - ­£.L. 41/88 - - --
HOLE NO: 900E l325N

-
DATE DRILLED: 26.1.89

00 R'
GRAHAM LEELOGGED BY:

MErR : 1~

Dry Wt. Description % Slime % + 1000 urn %H.M. IInterval
(m) (kg)

Then clay, pale grey, 40.39 20.95 2.82o - 1.5 2.00 SAND, coarse and gravelly o - 0.3m.
with minor sand.

E.O.H. 105m. CLAY

DO NOT TEST THIS SAMPLE

Down hole average 2.82

Depth and grade at 1.5% cut-off 2.82o - 1.5 --

p.

-



---------------------
METHOD: Rig

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

20.19 17.23 4.23o - 1.5 1. 35 PEAT, sand and clay. Sand, medium to coarse grained, with-
gravel. (Creek flood deposits)some

L.5 - 2.0 CLAY, greyish brown, Micaceous.
(not sampled

E.O.H. 2.0m.

Down hole average 4.23

Depth and grade at 1.5% cut-off 4.23o - 1.5

en

-

" .~ .
'" 'j"

CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

588247
- in Blowhole Creek

TITLE NO: E.L. 41/88

DATE DRILLED: 26.1.89

HOLE NO: 920E l325N



588248
HOLE NO: 940£ l325N

- - - --- ­E.L. 41/88TInE NO:

COWPER POINT - BACK BEACH - on eastern sloping bank of Blowhole Creek

DATE DRILLED: 26.1.89

OD R

NATIONAL MINERAL SANDS

GRAHAM LEE

----_ .... _----
AREA:

CLIENT:

LOGGED BY:

METH : i2

Wt. Description % Slime % + 1000 um % H.M. I
Interval Dry

(m) (kg)

SAND, medium grained, grading to very coarse with gravel. 22.97 n.77 5.49o - 1.0 1.00
Some coarse H.M.

CLAY, chocolate brown with minor sand.1.0

E.O.H. 1.Om.

Down hole average 5.49

Depth and grade at 1.5% cut-off 5.49o - 1.0 --

0-

-

- -
£', ,"

t:.~ <:

•



• - -
CLIENT:

- - - --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - - ­TITLE NO: - ­E.L. 41/88 - - - -­
588249

HOLE NO: 960E 1325N

DATE DRILLED: 26.1.89

R

GRAHAM LEELOGGED BY:

METHOD: iQ

Wt. Description % Slime % +1000 um\ % H.M. I
Interval Dry

(m) (kg)

SAND, medium grained, pale brown. H.M. 5%+. 19.72 1. 76 12.44o - 1. 5 3.80

AS ABOVE 22.16 2.48 5.311.5- 1.6 0.60

1.6 CLAY, grey, sandy.

E.O.H. 1.6m.

Down hole average 11.99

Depth and grade at 1.5% cut-off 11.99o - 1.6 --

...,

-



CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - BACK BEACH
<'
.:,;

LOGGED BY: GRAHAM LEE

Interval Dry Wt. Description
(m) (kg)

% + 1000 urn % H.M.

• - - - - - - - - - - - -----­TITLE NO: E.L. 41/88

HOLE NO:

DATE DRILLED: 26.1.89

METIlOD: Ri\!

% Slime

- -­
588250

980E 1325N

o - 1.5

1.5 - 2.25

2.25 - 5.5
(not samp1e~)

o - 2.25

3.55

2.30

SAND, medium to coarse grained, dark grey.

H.H. 2-5%.

AS ABOVE, becomes clay rich at 2.2Om.

CLAY, dark grey and brown, plastic. Greenish in .
places at about 3.Om. then dark grey, organ1c
rich clay with minor weathered sandstone.

E.O.H. 5.5m.

Down hole average

Depth and grade at 1.5% cut-off

3.95

16.20

0.69

5.29

3.28

5.34

3.97._-

3.97

co



-------------------_-.
588251

HOLE NO:10COE 1325N

26.1. 89

E.L. 41/88

LINE NO:

TITLE NO:

DATE DRILLED:
Method: Rig

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVELOGGED BY:

AREA:

CLIENT:

,
Interval Dr&g~t. Description % Slime %+1000 um %H.M.

(m)

4.65 SAND, fine - medium grained, greyish brown. 2.38 0.52 1.64o - 1.5

1.5 - 3.25 7.60 AS ABOVE, grades to dark brown, indurated. Clay rich. 11.08 5.60 5.06
Hit clay.

3.25 - 5.5 CLAY, dark brown
(no sample)

E.O.H. 5.5m.

Down hole average 3.48

o - 3.25 Depth and grade at 1. 5% cut-off 3.48--

'"



HOLE NO: 1020E 1325NLINE NO:.COWPER.POINT - BACK BEACHAREA:

._-------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 588252

26.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY,

,
Interval Dre; Wt. Description % Slime %+1000 um % H.M.

(m) kg)

o - 1.5 4.50 SAND, fine - medium grained, light grey, grading to 1.82 0.34 2.28
greyish brown.

1".5 - 3.5 7.05 SAND, fine - medium grained, dark brown, indurated, 5.76 4.70 4.10
clay rich, silty.

3.5 - 3.7 1.00 AS ABOVE, hit clay. 16.38 26.46 5.03

E.O.H. 3.7 CLAY

Down hole average 3.41--

0-3.7 Depth and grade at 1. 5% cut-off 3.41

>-'
0



·_-------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO:

LINE NO:

E.L.41/88 588253
HOLE NO: 1040E 1325N

26.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

Interval Dr
O

Wt. Description % Slime %+1000 um % H.M.
(m) kg)

o - 1.5 4.50 SAND, medium grained, light grey. Grades to coarse 1.81 0.13 2.01
grained, brown. H.1'1. trace.

1.5- 3.5 5.75 SAND, medium - coarse grained, dark brown, indurated. 5.83 5.94 1.59

3.5 - 3.6 1.00 AS ABOVE, clay rich. Hit weathered sandtone. 14.04 10.73 3.98
E.O.H. 3.6m. SANDSTONE

Down hole average 1.83--

o - 3.6 Depth and grade at 1.5% cut-off 1.83

.

..........



---------------------CLIENT:

"

~ c.' AREA:

NATIONAL MINERAL SANDS

,COWPER,POINT - BACK BEACH.

TITLE NO:

LINE NO:

E.1. 41/88 588254
HOLE NO: 1060E 1325N

LOGGED BY: ANDREW DOVE DATE DRILLED:
Method: Rig

26.1.89

Interval
(m)

o - 1.5

1.5 - 3.5

3.5 - 4.5

o - 4.5

Dry' Wt.
(kg)

8.20

3.65

Description %Slime

SAND, medium grained, grey, grading to greyish brown. 5.91

AS ABOVE, grades to dark bI own ,indurated", silty. 5.26

SAND, medium grained, dark brown, indurated, clay rich, 10.05
some gravel. Hit clay.

E.O.H. 4.5m. CLAY

Down hole average

Deptb and grade at 1.5% cut-off

%+1000 um

0.70

3.38

11.29

% H.M.

1.95

1.87

3.44

2.25

2.25



---------------------
588255

HOLE NO: 1080E l32SN

o - l.S

1.5 - 3.5

3.5 - 4.0

4.60

5.70

3.15

SAND, medium - coarse grained, light grey grading to
greyish brown.

SAND, fine - medium grained, dark brown, indurated.

AS ABOVE, clay rich, hit weathered sandstone.

E.O.H. 4.Om. SANDSTONE

Down hole. average

2.02

5.13

11.55

%+1000 um

0.53

6.49

17.18

%H.M.

1,46

1. 23

2.34



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 588256
HOLE NO: 1100E l325N

DATE DRILLED: 26.1.89
METHOD' Rig

ANDREW DOVE
.

Interval Dry Wt. Description % Slime %+ 1000 urn %H.M.
I(m) (kg)

o - 1.5 1.56 SAND, medium - coarse grained, grey to greyish brown. 10.38 2.81 1.72
Peaty.

1.5 - 3.5 5.60 SAND, coarse - very coarse grained, dark brown, indurated. 5.58 15.05 1.66

3.5 - 4.5 6.90 AS ABOVE, clay rich. Some gravel and pebbles. Hit 18.67 2.71 4.23
weathered sandstone.

E.O.H. 4.5m. SANDSTONE

Down hole average 2.25

o - 4.5 Depth and grade at 1.5% cut-off 2.25--

~..,..

LOGGED BY:



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 58825 'j

HOLE NO: l120E l325N

DATE DRILLED: 26.1.89
METHOD Rig

ANDREW DOVE
:

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

4.15 grades to dark brown. 5.00 0.30 4.44o - 1.5 SAND, medium grained, grey,
Slightly indurated.

1.5 - 3.25 5.50 SAND, fine - medium grained, dark brown, indurated, clay 5.92 11.87 6.08
rich, some gravel. Hit weathered sandstone.

E.O.H. 3.25m. SANDSTONE

Down Hole average 5.32

DEpth and grade at 1. 5% cut-off 5.32o - 3.25

.

~

en

LOGGED BY:



588258
HOLE NO: 1140E 1325N

26.1. 89DATE DRILLED:
METHOD Rig

TITLE NO: E.L. 41/88---------
:

Interval DraWt. Description % Slime % + 1000 urn % H.M. ,
(m) kg)

o - 1.5 3.50 SAND, medium grained, brown, slightly silty. 8.30 0.52 1.91

1.5 - 3.25 4.90 SAND, fine - medium grained, dark brown, indurated. 8.11 6.42 5.13
Hit weathered sandstone.

E.O.H. 3.25m. SANDSTONE

Down hole average 3.64--
depth and grade at 1.5% cut-off 3.64o - 3.25 --

...
0'

- - - - - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - BACK BEACH
t ... ,
~ L·

LOGGED BY: ANDREW DOVE



._-------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
588259

HOLE NO: ll60E l325N

DATE DRILLED: 26.1.89
METHOD' Rig

ANDREI, DOVELOGGED BY:

Interval Dry Wt. Description % Slime %+ 1000 um %H.M.
I(m) (kg)

o - 1.5 4.45 SAND, fine - medium grained, light grey, grades to dark 4.86 0.19 2.94
brown .

1.5 - 3.25 4.70 SAND, fine - medium grained, dark brown , indurated. 6.35 7.46 3.28
Hit weathered sandstone.

E.O.H. 3.25m. SANDSTONE

Down hole average 3.12

o - 3.25 Depth and grade at 1.5% cut-off 3.12

~

--J



---------------------CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 588260
HOLE NO: l180E 1325N

26.1.89DATE DRILLED:

METIlOD' Rig
ANDREW DOVE

.
Interval Dry Wt. Description % Slime %+ 1000 urn % H.M.

I(rn) (kg)

SAND, fine - medium grained, brown to dark brown. 4.74 0.73 2.20o - 1.5 2.20
Slightly indurated.

SAND, fine - medium grained, dark brown, clay rich. 23.97 6.92 6.591. 5 - 3.25 6.45
Silty. Hit clay.

E.O.H. 3.25rn. CLAY

Down hole average 4.56--
o - 3.25 Depth and grade at 1.5% cut-off 4.56--

>-'
(J)

-

ro -'
~ iJ'~ LOGGED BY:



·_-------------------
58826J

HOLE NO: 1200E 1325N

TITLE NO: E.L. 41/88

DATE DRILLED: 26.1.89

METHOD R'

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

ANDREW DOVE

AREA:

LOGGED BY:

CLIENT:

: 19

Wt. Description % Slime % + 1000 urn %H.M. I
Interval Dry

(m) (kg)

- medium grained, organic rich at top. 6.26 1.05 2.55o - 1.5 3.00 SAND, fine grey,
Silty.

fine - medium grained, dark brown, indurated, 7.15 17 .45 4.091.5 - 2.5 3.35 SAND,
clay rich. Hit green-grey clay.

E.O.H. 2.5m.

Down hole average 3.17

o - 2.5 Depth and grade at 1. 5% cut-off 3.17

.....
-0

-

. \ .



---------------------
588262

1220E 1325NHOLE NO:

26.1.89DATE DRILLED:
METHOD, Rig

TITLE NO: E.L. 41/88NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

ANDREW DOVE

AREA:

LOGGED BY:

CLIENT:

Interval Dry Wt. Description % Slime % + 1000 um % H.M.
I(m) (kg)

0 - 1.5 1.15 SAND, fine - medium grained, dark brown, organic rich, 11.25 5.05 1.99
peaty, clay rich.

1.5 - 2.0 1.90 AS ABOVE, hit dark brol,,rn clay. 21 89 9.80 1.81

E.O.H. 2.0m.

Down hole average 1.95

o - 2.0 Depth and grade at 1. 5% cut-off 1.95

.

N
0

['\" .•
r:::-C



---------------------
588263

l240E 1325NHOLE NO:

DATE DRILLED: 26.1.89

METHOD' Rig

TITLE NO: E.L. 41/88

ANDREW DOVE

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACHAREA:

LOGGED BY:

CLIENT:

.
Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

o - 1.0 1.85 SAND, fine - medium graiend, dark brown, clay rich, 9.36 3.96 1.77
peaty. Hit dark brown clay.

E.O.H. 105m.

Down hole average 1.77

o - 1.0 Depth and grade at 1.5% cut-off 1.77

N.....

, .
",·1-,.
"y' \.:' '~.'



._-------------------
CLIENT:

~. '-.
(;~., AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
58826/~

HOLE NO: 1260£ 1325N

DATE DRILLED: 26.1.89
METHOD Rig

ANDREW DOVE
:

Interval Dry Wt. Description % Slime % + 1000 urn % H.M.
I(m) (kg)

2.85 SAND, fine - medium grained, dark brown, peaty. 6.03 1.20 1.94o - 1.5

1.5 - 2.3 1.65 AS ABOVE, clay rich. Hit dark brown clay. 19.59 17.29 3.15

E.O.H. 2.3m.

Down hole average 2.36

o - 2.3 Depth and grade at 1.5% cut-off 2.36

N
N

LOGGED BY:



---------~- .. _--------
l' .

,( :-

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88

HOLE NO:
5882G~)

1280E 1325N

26.1.89DATE DRILLED:

METHOD Rig
ANDREW DOVELOGGED BY:

:

Wt. Description % Slime % + 1000 um % H.M. IInterval Dry
(m) (kg)

fine - medium grained, dark brown, silty. 7.11 4.46 1. 78o - 1. 5 2.25 SAND,
Organic rich at top.

indurated. Clay rich, some weathered sandstone. 14.97 7.09 2.111.5 - 2.5 1.90 AS ABOVE,
Hit clay.

E.O.H. 2.5m. CLAY

Down hole average 1.91--
Depth and grade at 1. 5% cut-of f 1.91o - 2.5

IV
w



---------------------
5882Gfl

HOLE NO: 1300E 1325m

26.1.89DATE DRILLED:

METHOD' Rig

TITLE NO: E.L. 41/88NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

ANDREW DOVE
.

We. Description % Slime % + 1000 urn % H.M.
I

Interval Dry
(m) (kg)

o - 1.5 2.20 SAND. fine - medium grained, dark brown, peaty. Organic 11.40 1.65 1.94
rich, clay rich.

1.5 - 2.6 1. 25 SAND, fine - medium grained, dark brown, indurated. 37.61 10.79 1.53
Clay rich. Hit weathered sandstone.

E.O.H. 2.6m. CLAY

Down hole average 1.77

o - 2.6 Depth and grade at 1.5% cut-off 1.77

'"..,.

CLIENT:

0' ••.. AREA:
(;. '~.

LOGGED BY:



._-------------------
!-, ~..,

I~ \..~

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 588267
HOLE NO: 1320E 1325N

DATE DRILLED: 26.1.89

METHOD R'
ANDREW DOVELOGGED BY:

: lQ

Interval Dry Wt. Description % Slime % + 1000 urn %H.M.
I(m) (kg)

o - 1. 5 4.15 SAND, fine - medium grained, grey. 2.67. 0.92 1. 35

1.5 - 3.5 5.55 AS ABOVE, grades to dark brown. Indurated. Hit clay. 15.84 3.56 2.14

E.O.H. 3.5m. CLAY

Down hole average 1.80--
o - 3.5 Depth and grade at 1.5% cut-off 1.80

N
en



---------------------
(' .'
,," d -~,

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 588268
HOLE NO: 1340E 1325N

26.1.89DATE DRILLED:

METHOD R'
ANDREW DOVELOGGED BY:

: 19

Interval Dry Wt. Description % Slime %+ 1000 urn % H.M.
I(m) (kg)

o - 1.5 4.05 SAND, fine - medium grained, grey. 2.47 0.69 1.43

1.5 - 3.0 3.50 AS ABOVE, grades to dark brown . Indurated. Hit 14.99 8.78 1. 78
dark brown clay.

E.O.H. 3.Om. CLAY

Down hole average 1.61

o - 3.0 Depth and grade at 1. 5% cut-off 1.61

N
t3'

-
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APPENDIX 2. 13

Line 1600N Back Beach

5882G ~;

27



---------------------
588270

HOLE NO: 940E 1600N

25.1.89

E. L. 41/88

DATE DRILLED:
Method' Rig

TITLE NO:

ANDREW DOVE

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACHAREA:

LOGGED BY:
.

Interval Drs Wt. Description % Slime %+1000 um
1

% H.M.
(m) kg)

o - 1 2.85 SAND, medium - coarse grained, grey. Hit dark brown 11.03 7.93 10.03
CLAY.

E.O.H. LOrn.

10.03

Down hole average 10.03

Depth and grade at 1.5% cut-off 10.03

N
00



-- -­
588271

HOLE NO: 960E 1600N

25.1. 89DATE DRILLED:
Method' Rig

- - - --TITLE NO: E.L. 41/88
-----

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

- - --
AREA:

LOGGED BY:

CLIENT:

.
,

Interval Drc; Vito Description %Slime %1-1000 um %H.M.
(m) kg)

o - 1.5 3.05 SAND, medium - coarse grained, grey, grades to brown 4.46 6.13 16.40
shelly, indurated. H.M. rich >5%.

1.5-1.75 1.20 SAND, fine - medium grained, dark brown, indurated. 15.58 8.54 12.57
Hit clay.

E.O.H. 1. 75m. CLAY

Down hole average 15.85

o - 1.75 Depth and grade at 1.5% cut-off 15.85

N
"0

- -
,.-.>

•



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41(88 588272

~ i ....

AREA: .COWPER ,POINT - BACK BEACH HOLE NO: 980E 1600N

DATE DRILLED: 25.1.89
Method' Rig

ANDREW DOVE
. .

Interval Dre; Wt. Description % Slime %+1000 um % H.M.
(m) kg)

o - 1.5 3.75 SAND, fine - medium grained, greyish brown. H.M. 2-5%. 3.05 0.44 7.49

1.5 - 2.25 SAND, fine - medium grained, dark brown, indurated. 7.40 10.32 9.575.00
Hit weathered sandstone. H.M. 2-5%.

E.O.H. 2.25m.

Down hole average 8.18--

Depth and grade at 1.5% cut-off 8.180-2.25

.

'"0

LOGGED BY:



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 588273

~ •. ; AREA:

LOGGED BY:

COWPER POINT - BACK BEACH

ANDREW DOVE DATE DRILLED: 25.1.89

HOLE NO: 1000E l600N

METHOD: Rig

Interval Dry. Wt. Description % Slime %1000 um % H.M.
(m) (kg)

o - 1.5 5.00 SAND, medium grained, grey, grading to greyish brown. 2.65 0.24 2.09

1.5 - 3.5 4.85 SAND, medium grained, dark brown, indurated. Clay rich. Hil 11.55 7.43 3.00
weathered sandstone.

E.O.H. 3.5m. SANDSTONE

PIEZOMETER HOLE

Down hole average 2~

Depth and grade at 1.5% cut-off 2.61o - 3.5

u.>.....



·_------------------­5882',/1CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 t

AREA: .COWPER.POINT - BACK BEACH HOLE NO: 1020E l600N

LOGGED BY: ANDREW DOVE DATE DRILLED:
Method: Rig

25.1.89

o

.
Interval Dr

O
Wt. Description % Slime %+1000 um % H.M.

(m) kg)

- 1.5 4.60 SAND, medium grained, grey, grades to greyish brown. 3.91 1.36 1. 70

1.5 - 3.5 5.25 SAND, medium grained, indurated, silty. Hit weathered 7.00 2.15 3.71
sandstone.

E.O.H. 3.3m. SANDSTONE

Down hole average 2.85%--
o - 3.5 Depth and grade at 1.5% cut-off 2.85%

VJ
N



._-------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 588275

HOLE NO: 1040E 1600N

25.1.89DATE DRILLED:
Method: Rig

ANDREW DOVE

.COWPER.POINT - BACK BEACHAREA:

LOGGED BY:

,
Interval ~. Wt. Description %rSlime % 1000 um %H.M.

(m) kg)

o - 1.5 5.00 SAND, medium grained, grey, grades to greyish brown. 3.44 0.20 2.55

1.5 - 3.3 5.65 SAND, medium grained, dark brown. Indurated. Hit 4.31 5.79 3.74
weathered sandstone.

E.O.H. 3.3. SANDSTONE

Down hole average 3.20%--
o - 3.3 Depth and grade at 1. 5% cut-off 3.20%--

v.>
v.>



588276
HOLE NO: 1060E 1600N

25.1.89

E. L. 41/88

DATE DRILLED:
Method' Rig

TITLE NO:---------
.

Interval Dr(jWt. Description % Slime %+1000 UJD % H.M.
(m) kg)

greyish brown. H.M. 3.43 0.21 0.84o - 1.5 3.90 SAND, medium - coarse grained,
>1%.

indurated. 5.13 1.33 1.481.5 - 3.5 6.30 SAND, medium - coarse grained, dark brown,

sandstone. 22.77 2.97 2.373.5 - 4.4 3.50 AS ABOVE, silty. Hit weathered

E.O.H. 4.4m. SANDSTONE

Down hole average 1.44%

w
".

~ e-- .... - - - - - - - - -A

CLIENT: NATIONAL MINERAL SANDS
,~

4,,- j-

AREA: .CQWPERPOINT - BACK BEACH

LOGGED BY: ANDREW DOVE



HOLE NO: 1080E l600N

------------
.r~ .,

<:' (' l
AREA:

------
TInE NO: E.L. 41/88 - -­588277

25.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

Interval D?;Wt. Description % Slime %+1000 um %H.M.
(m) kg)

brown. 2.20 0.45 0.69o - 1.5 5.15 SAND, coarse grained, grey grading to greyish

indurated. 3.04 0.49 1.471.5 - 3.5 8.40 AS ABOVE, grades to dark brown,

grained, dark brown, 7.12 14.77 1.603.5 - 5.25 2.25 SAND, coarse - very coarse
indurated. Some gravel. Hit sandstone.

E.O.H. 5.25m .. SANDSTONE

Down hole average 1.29

U>
en



--------------------­r;88? ~}8CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 v _ I

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE DATE DRILLED: 25.1.89
Method: Rig

HOLE NO: lIOOE l600N

.
Interval Dr2\' Wt. Description % Slime %+1000 um % H.M.

em) kg)

o - 1.5 4.35 SAND, medium - coarse grained, light grey. 1.96 1.99 0.90

1.5 - 3.5 7.70 SAND, medium - coarse grained, greyish brown grading 4.02 2.17 1.51
to brown, Indurated . Hit coarse shell and
sandstone.

E.O.H. 3.5m. SANDSTONE

3.5 - 4.5 Weathered sandstone, shell and clay

Down hole average 1. 25

w
a>



------------ - - - --TITLE NO: E.1. 41/88 - - -­5882'18
AREA: HOLE NO: 1120E 1600N

25.1. 89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

Interval DrO Wt • Description % Slime %+1000 UID % H.M.
(m) kg)

medium - coarse grained, 12.46 0.36 1.69o - 1.5 5.10 SAND, greyish brown.

indurated. 6.24 3.65 1.181.5 - 3.5 6.00 AS ABOVE, grades to brown,

Hit weathered 8.48 20.03 0.443.5 - 4.0 0.40 SAND, MEDIUM COARSE GRAINED, BROWN.
sandstone.

E.O.H. 4.Om. SANDSTONE

Down hole 1.28average

o - 1.5 Depth and grade at 1.5% cut-off 1. 69

LV
--.J



- - -­588280
HOLE NO: 1140E 1600N

-
25.1.89

E.L. 41/88- -
DATE DRILLED:
Method: Rig

TITLE NO:- -----
ANDREW DOVE

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

------
AREA:

LOGGED BY:

CLIENT:

Interval Drc; .Wt. Description % Slime %+1000 um %H.M.
(m) kg)

o - 1.5 2.40 SAND, fine - medium grained, dark grey, silty. Clay 11.76 0.63 3.03
rich.

1.5 - 3.0 3.85 SAND, fine - medium grained, dark brown, indurated, 11.49 11.09 6.12
clay rich, sil ty. Hit sandstone.

E.O.H. 3.Om. SANDSTONE

Down hole average 4.58

o - 3.0 Depth and grade at 1.5% cut-off 4.58

w
CJ:J

-

--•



-- - --­
588281

HOLE NO: 1140E 1600N
OffsetDATE DRILLED: 26.1.89

METIlOD R

... - ---­TITLE NO: E.L. 41/88-NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

--- --
AREA:

LOGGED BY:

CLIENT:

: ill

Descript:ion % Slime % + 1000 urn %H.M. IInt:erva1 Dry Wt: •
(m) (kg)

1.85 SAND, medium to coarse grained. Peat rich. Dark grey 15.55 1.19 1. 74o - 1.5
to black.

AS ABOVE, with gravel and shale. Sandstone 8.95 36.06 3.551.5-2.75 3.80 very coarse
at 2.75m.

E.O.H. 2.75m.

Down hole 2.56average --

Depth and grade at 1.5% cut-ff 2".560-2.75

w
'0

--•



.~-------~~~~--~~-
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41(88

, .,
AREA: .COWPER.POINT - BACK BEACH

-- ­
588282

HOLE NO: l160E l600N

25.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

Interval Drif Wt • Description % Slime %+1000 WD % H.M.
(m) kg)

o - 1.5 1.20 SAND, fine - medium grained, dark grey, peaty and 11.28 2.04 2.05
clay rich.

1.5 - 3.5 7.00 AS ABOVE, dark brown, indurated. Hit shell and 8.63 11.99 2.37
weathered sandstone.

3.5 - 5.5 Weathered sandstone, contains gravel and shell.

E.O.H. 5.5m.

Down hole average 2.23

o - 3.5 Depth and grade at 1. 5% cut-off 2.23

.I>-
0

-



~'

t.:,:"5",J
CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88
588283

HOLE NO: 1180E 1600N

DATE DRILLED: 25.1.89
Method' Rig

ANDREW DOVELOGGED BY:
. .

Interval DrC; .Wt. Description % Slime %+1000 um %H.M.
(m) kg)

o - 1.5 2.55 SAND, fine - medium grained, dark grey, peat rich, 6.13 0.52 1.66
silty.

1.5- 3.5 5.40 AS ABOVE, dark brown, indurated, clay rich. 7.65 1.10 2.17

3.5 - 4.5 2.45 AS ABOVE, hit coarse shell then weathered sandstone. 6.14 50.79 4.43

E.O.H. 4.5m. SANDSTONE

Down hole average 2.50

o - 4.5 Depth and grade at 1. 5% cut-off 2.50

.....
f-O



--
.~---~~._--~~---~~---

588284
HOLE NO: 1200E l600N

25.1.89

E.L. 41(88

DATE DRILLED:
Method' Rig

TITLE NO:NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

AREA:

LOGGED BY:

CLIENT:

.
Interval Dr(~~~t. Description %Slime Zt-1000 um %H.M.

(m)

o - 1.5 4.30 SAND, fine - medium grained, light grey, grades to 4.35 0.53 2.26
dark grey.

1.5- 3.5 5.65 SAND, fine - medium grained, dark brown, indurated. 4.84 0.28 7.01

3.5 - 4.5 2.45 AS ABOVE, peat. Hit coarse shell, weathered sandstone. 10.20 6.36 4.07

E.O.H. 4.5m. SANDSTONE

Down hole average 4.77

o - 4.5 Depth and grade at 1.5% cut-off 4.77

..,.
N



t~ __ ~_~ ~~~_.~~ _

588285
HOLE NO: 1220E 1600N

E. L. 41/88TITLE NO:

DATE DRILLED: 25.1.89
Method' Rig

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

AREA:

LOGGED BY:

CLIENT:

,
Interval Dr

O
Wt. Description % Slime %+1000 WD %H.M.

(m) kg)

o - 1.5 1.10 SAND, fine - medium grained, dark brown,rn very epaty. 12.12 4.32 1.99

1.5 - 3.0 3.55 SAND, fine - medium grained, dark brown, indurated. 4.45 3.80 1.16
Grades to grey. Abundant fine shell. Hit
WEATHERED SANDSTONE.

E.O.H. 3.Om. SANDSTONE

Down hole average 1.58

o - 1.5 Depth and grade at 1.5% cut-off 1.99

"..

'"I

--,;



25.1.89DATE DRILLED:
Method: Rig

.. _.,._- ..... _
TITLE NO: E.L.41(88 588286

HOLE NO: l240E l600N

,
Interval DrC;Wt. Description % Slime ttlOOO um % H.M.

(m) kg)

4.55 - medium grained, 3.06 0.24 0.76o - 1.5 SAND, fine light grey, grades to grey.

4.20 fine - medium grained, dark brown, indurated. 8.02 7.80 1.431.5 - 3.5 SAND,
0 Some shell.

2.15 AS ABOVE, clay rich, hit weathered sandstone. 11.03 6.68 2.963.5 - 3.75

E.O.H. 3.75m. SANDSTONE

Down hole average 1.26--

..,....,..

,

..- - - .. - - .. - - -
CLIENT: NATIONAL MINERAL SANDS

...
r:.;. ,,:' AREA: .COWPER.POINT - BACK BEACH

LOGGED BY: ANDREW DOVE



HOLE NO: 1760£ 1600N

DATE DRILLED: 21.1. 89
Method' Rig

.COWPER.POINT - BACK BEACH

ANDREW DOVE

AREA:

LOGGED BY:
. .

Interval Drc; Wt. Description % Slime %+1000 um % H.M.
(m) kg)

o - 1.5 3.15 SAND, fine - medium grained, light grey, grades to grey. 6.18 0.27 1.25

1.5 - 3.5 7.10 SAND, fine - medium grained, dark brown, indurated, 10.53 0.21 2.56
clay rich, silty.

3.5 - 5.0 4.85 AS ABOVE, hit weathered sandstone. 7.78 10.26 2.85

E.O.H. 5.Om. SANDSTONE

Down hole average 2.25

o - 5.0 Depth and grade at 1.5% cut-off 2.25

.,.
V>

c'- ,'.\t;._

--------~--~~-~-~----
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588287



- - - - - ... - - - II!!!II _ _ _Il 411 -CLIEN1':,>J 8
~".

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88
588288

HOLE NO: l2$OE l600N

LOGGED BY: ANDREW DOVE DATE DRILLED:
Method: Rig

25.1.89

.
Interval Dra \oft. Description % Slime %+1000 um % H.M.

(m) kg)

o - 1.5 1.80 SAND, fine - medium grained, grey, silty, peaty. 9.53 0.92 0·95

1.5- 3.5 3.90 AS ABOVE, grades to dark brown, indurated, peaty. 9.12 1.26 1.43

3.5 - 4.7 7.60 SAND, fine - medium grained, dark brown, indurated, 13.07 12.62 2.26

hit shell then weathered sandstone.

E.O.H. 4.7m.

Down hole average 1.49

~

0'



~---~-~-----~----~---
CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88

HOLE NO:

588 <>8' (J(. ;)

1300E l600N

DATE DRILLED: 25.1.89
Method: Rig

ANDREW DOVELOGGED BY:

,
Interval DrC; Wt. Description % Slime ZtlOOO um % H.M.

(m) kg)

0= 1.5 2.85 SAND, fine - medium grained, grey, grading togreyish 14.71 1.11 2.04
brown.

1.·5 - 3.5 4.90 SAND, fine - medium grained, dark brown, indurated. 5.78 1.18 0.97

3.5 - 4.0 0.75 AS ABOVE, clay rich, hit sandstone. 8.45 8.93 1.30

E.O.H. 4.Om. SANDSTONE

Down hole average 1.41--
o - 1.5 Depth and grade at 1.5% cut-off 2.04--

".......



- - - - - .. _ _ .t - - - - __ ... .111
E.L. 41/88CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

TITLE NO:

DATE DRILLED:
Method: Rig

25.1. 89

HOLE NO:
588230

1320E- 1600N

Interval OrO Wt. Description % Slime %+1000 UlD %H.M.
(m) kg)

0- 1.5 3.80 SAND, fine - medium grained, grey, grades to brown. 8.67 0.49 0.81

1.5- 3.5 2.80 SAND, fine - medium grained, dark brown, indurated _, peat y. 8.22 0.90 0.64

3:5 - 4. '5 4.60 AS ABOVE, clay rich, peaty. Hit weathered sandstone. 13.09 0.77 1.88

E.O.H. 4.5m. SANDSTONE

Down hole average 0.97 _

~
OJ



... - -
CLIENT:

AREA:

-----
NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

- - - - - - --
TITLE NO: E.L. 41(88

., ... -­
588291

HOLE NO:1340E 1600N

DATE DRILLED: 25.1.89
Method: Rig

ANDREW DOVE

Interval Drc; Wt. Description % Slime :tt-lOOO um % H.M.
(m) kg)

- 1.5 4.05 SAND, fine - medium-grained, grey, grades to brown. 4.57 0.13 1.42

.5 - 3.5 5.80 SAND, fine - medium grained, dark brown, indurated. 6.11 0.25 3.51

.5 - 4.6 7.95 AS ABOVE, clay rich, peaty. Hit weathered sandstone. 13.37 0.79 3.63

e.O.H. 4.6m. SANDSTONE

Down hole average 2.86--

a - 4.6 Depth arid. grade at 1.5% cut-off 2.86

"..

'"'

LOGGED BY:

3

a

1



- - - - - - - - - - - _ _ .,Iul
E.L. 41/88.CLIENT:

AREA:

LOGGED BY:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

TITLE NO:

DATE DRILLED:
Method: Rig

25.1.89

588292
HOLE NO: 1360E 1600N

Interval Dr(iWt. Description % Slime %+1000 um %H.M.
(m) kg)

o - 1.5 4.00 SAND, fine- medium grained, grey, grades to brown. 3.12 0.17 0.88

1.5- 3.5 7.65 SAND, fine - medium grained, dark brown, indurated. 5.77 1.04 3.28

3.5 - 4.3 2.20 AS ABOVE, clay rich, silty. Hit weathered sandstone. 11.18 4.68 2.46

E.O.H. 4.3m. SANDSTONE

Down hole average 2.27

o - 4.3 Depth and grade at 1.5% cut-off 2.27--

\J'
0



I .,

{"'\ .' ~

I ~JJ

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

APPENDIX 2. 14

Line 1900N Back Beach

5882~3

51



- - - --
,-. -'

·• -
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

- - - - - TITLE NO: E.L. 41/88

LINE NO:

- -­
588284

HOLE NO: 920E 1900N

DATE DRILLED: 25.1.89
Method: Rig

ANDREW DOVELOGGED BY:

.
Interval DrA Wt • Description % Slime %+1000 um %H.M.

(m) kg)

4.30 fine - medium grained, grades to brown. 4.41 0.30 21.89a - 1.5 SAND, grey,
H.M. rich >5%.

indurated. Hit 17.73 5.23 4.471.5 - 3.5 5.30 SAND, medium grained, dark brown,
peat and clay. Hit grey green clay.

E.O.H. 3.5m. CLAY

Sandstone below clay = 1 m. below.

Down hole average 11.94%

o - 3.5 Depth and grade at 1. 5% cut-off 11.94%

l!'
N

-



- - -- - -- - - - - - - - - -- - - -CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO:

LINE NO:

E.L. 41/88

HOLE NO:
588285

940E 1900N

DATE DRILLED: 25.1.89
Method: Rig

ANDREW DOVELOGGED BY:

Interval Drc;Wt. Description % Slime %+1000 um % H.M.
(m) kg)

fine - medium grained ,. grey, grades to brown. H.M. 4.75 0.29 26.53o - 1.5 4.40 SAND,
rich >5%.

indurated. H.M. rich 8.65 1.19 10.661.5 - 3.5 6.35 SAND, medium grained, dark brown,
>5%.

20.62 3.62 7.623.5 - 4.0 1. 75 AS ABOVE, clay rich, silty, hit clay.

E.O.H. 4.Om. CLAY

Down hole average 16.23%

o - 4.0 Depth and grade at 1. 5% cut-off 16.23%
~~-

en
'-"



C"": ,'. ,

"- ~; ':; AREA: .COWPER.POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

... _-----
TITLE NO: E.L. 41/88CLIENT:

·- - --
NATIONAL MINERAL SANDS -

LINE NO:

DATE DRILLED:
Method: Rig

25.1.89

- - r::-
5882aS

HOLE NO: 960E 1900N

,
Interval Dr(;.Wt. Description % Slime %+1000 um %H.M.

(m) kg)

o - 1.5 3.50 SAND, medium - coarse grained, grey, grading to brown. 3,38 0,62 26.84
H.M. rich >5%,

1.5 - 3.5 6.05 SAND, medium - coarse graioned, dark brown. Indurated. 6.34 1.59 14.69
H.M. rich >5%.

3.5 - 5.0 4.80 AS ABOVE, clay rich, silty, hit clay. Grey green. 8.63 9.26 6.02
Contains weathered sandstone.

5.0 - 6.5 CLAY with weathered sandstone.

E.O.H. 6.5m. CLAY

Down hole average 15.73%

0- 5.0 Depth and grade at 1.5% cut-off 15.73%

'-""..

-



5882:.17
HOLE NO: 980E 1900N

E.L. 41/88

LINE NO:

TITLE NO:

DATE DRILLED: 25.1.89
Method: Rig

------------

o

Interval Drc; Vit. Description % Slime %+1000 um % R.M.
(m) kg)

4.10 medium grained, H.M. >1%. 3.29 0.59 4.77- 1.5 SAND, grey,

6.80 AS ABOVE, grades to dark brown, indurated. 5.39 2.29 9.181.5- 3.5

6.00 dark brown, indurated, clay rich. 9.46 4.89 5.243.5 - 5.0 SAND, medium grained,
hit clay.

5.0 - 6.5 clay for 1m. then hit sandstone
(No sample)

E.O.H. 6.5m. SANDSTONE

Downhole average 6.68%

o - 5.0 Depth and grade at 1.5% cut-off 6.68%

lA
lA

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS<,

~. ,,-';

AREA: .COWPER.POINT - BACK BEACH

LOGGED BY: ANDREW DOVE



CLIENT: NATIONAL MINERAL SANDS

,-----------
AREA: COWPER POINT

---------
TITLE NO: E.L.41/88 588238

HOLE NO: 1000E 1900N

DATE DRILLED: 25.1.89
METHOD: Rig

ANDREI, DOVELOGGED BY:

Descript:ion % Slime %1000 um

1
%H.M. I

Int:erval Wet: Wt:.
(m) (kg)

I fine - medium grained, light grey. H.M. trace. 2.40 0.14 3.75o - 1.5 5.55 SAND,

medium - coarse grained, dark brown, indurated 5.34 1.18 2.631.5 - 3.5 6.55 SAND,

AS ABOVE, clay rich. Hit clay then weathered sandstone 11.41 9.29 4.593.5 - 4.5 2.00

4.5 - 5.5 SANDSTONE
No sample

E.O.H. 4.5m. SANDSTONE

Down hole average 3.44%

o - 4.5 Depth and grade at 1.5% cut-off 3.44%

U1
0\



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41(88 588299

" .r::;'
AREA: .COWPER.POINT - BACK BEACH LINE NO: HOLE NO: 1020E 1900N

DATE DRILLED: 25.1.89
Method: Rig

ANDREW DOVELOGGED BY:

Interval Dr
0

Wt. Description % Slime ~lOOO um % H.M.
(m) kg)

dark brown, indurated. 7.16 0.77 2.02o - 1.5 2.10 SAND, fine - medium grained,

6.76 6.26 2.261.5 - 3.5 4.75 AS ABOVE, silty, clay rich.

AS ABOVE, hit clay. 20.71 15.24 3.893.5 - 4.0 1. 20

E.O.H. 4.0m. CLAY

Down hole average 2.37%--

Depth and grade at 1.5% cut-off 2.37%o - 4.0 --

lJ1--..

,



· --II -,

J ,." CLIENT:
- - --

NATIONAL MINERAL SANDS
- - - - - - - - --

TI'I1.E NO: E.L. 41/88 - -­588300 -
LINE NO: HOLE NO: 1040E 1900N

DATE DRILLED: 25.1.89
Method' Rig

,
Interval Dr

O
Wt. Description % Slime %+1000 um %H.M.

(m) kg)

14.45 0.44 1. 760- 1.5 2.90 SAND, fine - medium grained, dark brown. silty. Clay
rich. Indurated.

1.5 - 3.5 7.10 AS ABOVE 12.65 7.41 1.56

1.25 AS ABOVE. abundant fine shell. Hit sandstone. 17.86 7.22 1.343.5 - 3.9

E.O.H. 3.9m. SANDSTONE

Down hole average 1.61%

Depth and grade at 1.5% cut-off 1.65%a - 3.5 --

U>
00

AREA: .COWPER .POINT - BACK BEACH

LOGGED BY: ANDREW DOVE



·_------------------~
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588301

LINE NO: HOLE NO: 1060E 1900N

DATE DRILLED: 25.1.89
Method' Rig

AREA: .COWPER. POINT - BACK BEACH

LOGGED BY: ANDREW DOVE
.

,
Interval Drc; Wt. Description % Slime %+1000 um % H.M.

(m) kg)

a - 1.5 4.50 SAN'D, medium grained, light grey grading to grey. 3.20 0.37 1.30
H.M. >1%.

1.5 - 3.5 4.30 SAND, medium grained, dark brown, indurated. Some 7.36 5.67 1.45
gravel. Abundant fine shell. Hit sandstone.

E.O.H. 3.Sm. SANDSTONE

Down hole average 1.39--

lJ1
'0



._-------------------
588302

HOLE NO: 1080E 1900N

25.1.89

E.L. 41(88

DATE DRILLED:
Method: Rig

LINE NO:

TITLE NO:

ANDREW DOVE

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACHAREA:

LOGGED BY:

,

Interval Drc) Wt. Description % Slime ItlO00 um % H.M.
(m) kg)

medium grained, Grades to brown . 2.87 1.21 1.60o - 1.5 5.65 SAND, grey.

4.65 dark brown, indurated. Some 5.00 15.22 0.781.5 - 3.5 SAND, medium grained,
gravel, clay rich. Hit clay then sandstone.

E.O.H. 3.5m. SANDSTONE

Down hole average 1.13

Depth and grade at 1.5% cut-off 1.60o - 1.5

a-
0

".. CLIENT:oJU



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88 588303
HOLE NO: llOOE 1900N

DATE DRILLED: 25.1.89

METHOD' RIG

ANDREW DOVELOGGED BY:

Interval Dry Wt. Description % Slime % + 1000 urn % H.M.
I(m) (kg)

o - 1.5 3.60 SAND, medium grained, grey grades to brown. 4.69 0.40 1.51

1.5 - 3.5 3.95 SAND, medium grained, dark brown, indurated, silty clay 7.01 16.42 1.39
rich, some gravel. Hit clay then sandstone.

EOH 3.5m. Sandstone

Down hole average 1.44%

o - 1. 5 Depth and grade at 1. 5% cut-off 1.51%

0-
>-'



._-------------------
588304

HOLE NO: 1120E 1900N

25.1.89

E.L. 41(88TITLE NO:

LINE NO:

DATE DRILLED:
Method' Rig

NATIONAL MINERAL SANDS

ANDREW DOVE

.COWPER"~DINT - BACK BEACH

.
Interval DrCi Wt. Description % Slime %+1000 UID % H.M.

(m) kg)

o - 1.5 4.20 SAND. medium grained, grading to breyish brown. 4.62 0.68 2.06grey,

1.5 - 3.5 5.00 SAND, medium grained, dark brown, indurated, some 5.41 17.78 1.68
gravel, clay rich, silty.

3.5 - 4.5 4.50 AS ABOVE, . hit clay "then sandstone. 17.01 5.23 2.42

E.O.H. 4.5m. SANDSTONE

Down hole average 1.97%

o - 4.5 Depth and grade at 1.5% cut-off 1.97%

a-
N

CLIENT:

j",; _ AREA:

LOGGED BY:
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APPENDIX 2.15

Line 2200N Back Beach

588305

63



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 58830b
AREA: BACK BEACH HOLE NO: 840E 2200N

23.1.89DATE DRILLED:
METHOD RIG

ANDREW DOVELOGGED BY:

J: .
Description % Slime % + 1000 um %H.M.Interval Dry Iv't.

(m) (kg)

medium grained, grey grades to peat then clay. 25.54 5.75 4.55o - 1.5 2.55 SAND,
H.M. > 1%

EOH 1. 5m.

hole average 4.55%DaVin --
grade at 1.5% cut-off 4.55%Depth and --

0-
p.



• - -
CLIENT: - - - --

NATIONAL MINERAL SANDS - - - - - - - -­TITLE NO: E.L. 41/88 - - -­58830'(
AREA: COWPER POINT HOLE NO: 860E 2200N

23.1.89
Rig

DATE DRILLED:

METHOD

ANDRE\{ DOVE

:

Interval Wet Wt. Description % Slime % +600 um % H.M. I(m) (kg)

o - 1.5 4.70 SAND, medium grained, light grey to grey. H.M. rich. 1.63 0.11 37.32
Coarse H.M. >5%.

1.5 - 2.5 2.70 SAND, medium grained, grey to dark grey. H.M. rich >5%. 5.48 0.73 9.51
Hit grey green clay

2.5 - 5.5 CLAY, hit clay and weathered sandstone then yellow brown
No sample clay.

E.O.H. 2.5m. CLAY

Down hole average 26.20%

o - 2.5 Depth and grade at 1.5% cut-off 26.20%

0-
U>

-

LOGGED BY:



._-------------------
n CLIENT:
,.I' ~_

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88
588308

HOLE NO: 880E 2200N

DATE DRILLED: 23.1.89
Method' Rig

ANDREW DOVELOGGED BY:

Interval Dr(~~~t.
Description % Slime %+-1000 urn % H.M.

(m)

o - 1.5 4.60 SAND, medium grained, grey, grading to greyish brown. 4.61 0.27 27.33
Coarse H.M. 2-5%.

9.00 SAND, medium grained, dark brown, indurated. Coarse H.M. 2-5%. 4.64 0.83 31.801.5 - 3.5

1. 35 AS ABOVE, clay rich. Hit clay. 10.90 2.97 13.873.5 - 4.0

E.O.H. 4.Om. CLAY

Down hole average 27.88--

Depth and grade at 1. 5% cut-off 27.88o - 4.0 --

a-.a-.



._------------------­
58830nCLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41(88 •

AREA:

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE DATE DRILLED:
Method: Rig

23.1.89

HOLE NO: 900E 2200N

Interval Dra Wt. Description % Slime %+1000 um % H.M.
(m) kg)

o - 1.5 4.70 SAND, medium grained, greyish brown. H.M. >1%. 2.51 0.08 2.74

1.5- 3.5 6.20 SAND, medium grained, dark brown, indurated. H.M. >1%. 6.65 0.11 9.53

3.5 - 4.5 2.00 AS ABOVE, clay rich. Hit grey green clay. 12.53 4.55 17.02

E.O.H. 4.5m. clay

Down hole average 8.93

o - 4.5 Depth and grade at 1. 5% cut-off 8.93

a-
-..J



--------------------
.'

CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88
588310

HOLE NO: 920E nOON

23.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

Interval Drit "It. Description % Slime %-1-1000 um % H.M.
(m) kg)

o - 1.5 5.15 SAND, medium grained, light grey grading to grey. 2.27 0.15 2.09
HoM. >1%.

1 .. 5 - 3.5 7.85 SAND, medium grained, dark brown, indurated. H.M. >2%. 4.50 0026 7.35

3.5 - 4.5 2.25 AS ABOVE, clay rich. Hit grey green clay. 9.91 3.74 11055

4.5 - 6.5 CLAY, then clay with weathered sandstone.

E.O.H. 6.5m.

.
Down hole average 6.53%

o - 4.5 Depth and grade at 1.5% cut-off 6.53%--

0-.
00



._-------------------
").1

CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88 588311
HOLE NO: 940E 2200N

23.1. 89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

,
Interval DriC Wt • Description % Slime Z\-lOOO um % H.M.

(m) kg)

fine - medium grained, grades to greyish brown. 7.22 0.93 2.93o - 1.5 3.10 SAND, grey,

SAND, fine - medium grained, dark brown, indurated. 7.07 1.52 3.921.5 - 3.5 4.70

AS ABOVE, clay rich. Hit grey green clay. 7.56 5.52 6.883.5 - 4.5 3.80

4.5 - 6.5 CLAY and weathered sandstone, yellow green colour
(no sample)

E.O.H. 4.5m. CLAY

Down hole average 4.73--

Depth and grade at 1.5% cut-off 4.73o - 5.5

a-
'"



·_------------------~
CLIENT:

':'\ .~

. i' ~"'AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88 588312
HOLE NO: 960E 2200N

23.1.89DATE DRILLED:
Method: Rig

ANDREW DOVELOGGED BY:

,
Interval Dr(rWt. Description % Slime %+1000 um %H.M.

(m) kg)

o - 1.5 4.50 SAND, fine - medium grained, grey, grading to greyish brown 5.90 0.17 1.87

1.5 - 3.5 4.50 SAND, fine - medium grained. Dark brown, indurated. H2S 9.01 1.31 3.13

3.5 - 4.5 6.30 AS ABOVE. Clay rich, silty. Hit grey green clay. 7.64 2.34 5.30

E.O.H. 4.5m. CLAY

Down hole average 3.58

o - 5.5 Depth and grade at 1.5% cut-off 3.58--

-..J
0



---------------------
AREA: .COWPER.POINT - BACK BEACH

o .-l. CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588313
HOLE NO: 980E 2200N

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89
Method: Rig

,
Interval DrC; Wt. Description % Slime %1-1000 um % H.M.

(m) kg)

o - 1.5 3.85 SAND, fine - medium grained, grey, grades to brown. 6.14 0.42 1.42
Slightly indurated.

1.5 - 3.5 5.45 SAND, fine - medium grained, dark brown, indurated. Clay 8.37 2.96 1.64
rich, silty.

3.5 - 5.0 4.85 AS ABOVE, hit grey green clay. Abundant fine shell. 6.86 16.67 3.44

5.0 - 6.0 CLAY, hit weathered sandstone.

E.O.H. 5.Om. clay

Down hole average 2.11%

o ~ .. 5.0 Depth and grade at 1.5% cut-off 2.11%--

-..J-



---------------------
588314

HOLE NO: 1000E 2200N

E.L.41/88TITLE NO:

DATE DRILLED: 23.1.89
Method: Rig

ANDREW DOVE

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACHAREA:

LOGGED BY:

,
Interval Dr

O
Wt. Description % Slime %+1000 um % H.M.

(m) kg)

- medium grained, brown, slightly indurated. 5.96 0.27 1.77o - 1.5 2.55 SAND, fine

- medium grained, dark brown, indurated. Clay 7.16 11.46 2.981.5 - 3.5 5.25 SAND, fine
rich.

silty, clay rich. 14.87 7.45 4.743.5 - 5.5 7.70 AS ABOVE,

AS ABOVE, hit yellow green clay, then sandstone. 23.50 3.76 8.115.5 - 6.0 1.80

E.O.H. 6.Om. SANDSTONE

PIEZOMETER HOLE

Down hole average 3.69%

o - 6.0 Depth and grade at 1.5% cut-off 3.69%

--.J
N

., . CLIENT:
\ j: _~ l!



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

TITLE NO: E.L. 41/88 588315
HOLE NO: 1020E 2200N

DATE DRILLED: 23.1.89
Method: Rig

ANDREW DOVELOGGED BY:

Interval Drc;Wt. Description % Slime %+1000 um %H.M.
(m) kg)

SAND, grained, brown, light, indurated. H.M. >1%. 5.12 0.26 0.95o - 1.5 2.60 medium

5.30 dark brown, indurated, silty. 6.74 2.04 2.031.5 - 3.5 SAND, fine - medium grained,

16.62 12.58 3.903.5 - 5.5 3.70 AS ABOVE, clay rich

21.95 5.00 5.515.5 - 6.25 4.65 AS ABOVE, hit grey green clay

E.O.H. 6.25m. CLAY

Down hole 2.79average

Depth and grade at 1.5% cut-off 2.79o - 6.25

--J

""



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.1. 41(88 588316

, "
~ , ,.~

-..-' ,L "j AREA: .COWPER.POINT - BACK BEACH HOLE NO: 1040E nOON

DATE DRILLED: 23.1.89
Method: Rig

ANDREW neVELOGGED BY:

,
Interval Dr(~~~t. Description % Slime %+1000 om % H.M.

(m)

0- 1.5 4.40 SAND, medium grained, light grey,grading to grey 2.51 0.10 1.45

1.5 - 3.5 5.55 SAND, medium grained, dark brown, indurated. 5.97 1. 78 1.87

3.5 - 5.5 5.40 AS ABOVE, clay rich. silty. Hit grey green clay. 7.43 7.16 2.81

E.O.H. 5.5m. clay

Down hole average 2.10

o - 5.5 Depth and Grade at 1. 5% Cut-off 2.10

".,.



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 58831'(

HOLE NO: 1060E 2200N

DATE DRILLED: 23.1.89
Method' Rig

ANDREW DOVE

.COWPER.POINT - BACK BEACHAREA:

LOGGED BY:

,
Interval Dr&~~t.

Description % Slime %+1000 WD % H.M.
em)

3.80 SAND, fine - medium grained, greyish brown. 7.77 0.30 2.180- 1.5

- 3.5 6.77 SAND, fine - medium grained, dark brown, indurated. 5.24 0.92 4.471.5

3.5 - 5.5 5.10 AS ABOVE, silty, clay rich. Hit grey green clay. 10.98 8.42 4.67

5.5 - 6.5 CLAY, grey green.
(no sample)

E.O.H. 5.5m. CLAY

Down hole average 3.92

o - 5.5 depth and grade at 1.5% cut-off 3.92

......
c.n



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 588318

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE DATE DRILLED: 23.1. 89
Method: Rig

HOLE NO: 1080E 2200N

Interval Drc;,<Wt. Description %Slime ~lOOO um % H.M.
(m) kg)

o - 1.5 4.60 SAND, fine - medium grained, greyish brown. 3.34 0.08 1.22

1.5 - 3.5 6.25 SAND, fine - medium grained, dark brown , indurated, 6.27 0.42 2.03
some gravel.

3.5 - 5.5 5.75 AS ABOVE, silty, clay rich. Hit grey green clay. 9.22 2.51 3.66

E.O.H. 5.5m. CLAY

Down hole Average 2.40--
o - 5.5 Depth and Grade at 1. 5% Cut-off 2.40--

-..J
0'



__ ~i

588318
HOLE NO: llooE 2200N

E.L. 41/88

DATE DRILLED: 23.1.89
Method: Rig

TITLE NO:

----- liL

,
Interval D?,~~~t. Description %Slime %+1000 um %H.M.

(m)

o - 1.5 3.55 SAND, fine - medium grained, dark brown, organic rich at 9.93 1.11 2.49
top (peaty) silty and clay rich.

1.5 - 3.5 5.90 SAND, fine - medium grained, dark brown, indurated, 6.06 2.50 8.31
silty and clay rich. Some gravel.

3.5 - 5.5 6.45 AS ABOVE, hit grey green clay. 4.95 7.85 3.82

5.5 - 6.0 NA CLAY, hit weathered sandstone NA NA NA

E.O.H. 5.5m. CLAY

Down hole average 5.09

o - 5.5 Depth and grade at 1. 5% cut-off 5.09

-.J
-..J

• - - - - - - -
CLIENT: NATIONAL MINERAL SANDS,.... -'

"~ COWPER.POINT - BACK BEACHAREA:

LOGGED BY: ANDREW DOVE



----- 1 ------
588320

HOLE NO: 1120E nOON

9.2.89
RIG

E.L. 41/88

DATE DRILLED:

METHOD'

TITLE NO:

GRAHAM LEE

COWPER POINT

NATIONAL MINERAL SANDS

Interval Wt. Descrip1:ion .. Slime % + 1000 % H.M.
I

Dry 10 um
(m) (kg)

a - 1.5 0.65 SAND, medium grained, we 11 sorted, grey. (Small sample 15.62 2.59 5.59
due 1:0 hole in boggy area, sample went out into
formation as ground lifted. Three attempts at hole)

. 5 - 3.5 5.20 AS ABOVE to 3.Om . 3.0 - 3.5m. sand medium to moderate 5.72 3.59 4.40
sorted, shell rich, creamy grey.

.5 - 4.5 4.40 SAND, medium grained, moderate sorted, shell rich with 5.40 1.22 4.52
some coarse shell. Sandstone at 4.5m.

EOH 4.5m.

Down hole Average 4.82

o - 4.5 Depth and Grade at 1.5% Cut-off 4.82

--.J
00

CLIENT:

3

1

,- ... to., '

.,} c:: '; AREA:

LOGGED BY:
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APPENDIX 2 •16

Line 2S00N Back Beach

588321

79

!



- - -­
588322

HOLE NO: 840E 2500N
1. 5m. N

23.1.89

TITLE NO: E.L. 41/88

DATE DRILLED:
Method: Rig

LINE NO:

- - - --- ----
NATIONAL MINERAL SANDS
- - --

CLIENT:

,
Interval D?k~~t.

Description % Slime % 1000 um %H.M.
(m)

grained, light grey, grades to brown. 3.95 1.08 7.69o - 1.5 3.50 SAND, medium - coarse
H.M. rich. >5%.

graiend, brown. H.M. >1%. Hit 6.34 5.84 1.861;5 - 2.8 5.30 SAND, medium - coarse
grey-green clay.

2.8 - 3.2 CLAY, high weathered sandstone.

E.O.H. 3. 2m. SANDSTONE

Down hole average 4.98%

Depth and grade at 1.5% cut-off 4.98%o - 2.8

OJ
0

AREA: .COWPER.POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

t"", ; '.•

"} ;~~ '.;"

·- -



·_-------------------
588323

HOLE NO: 860E 2500N
1m N

E.L. 41/88TITLE NO:

LINE NO:

DATE DRILLED: 23.1.89
Method' Rig

NATIONAL MINERAL SANDS

COWPER.POINT - BACK BEACH

ANDREW DOVELOGGED BY:

AREA:

CLIENT:

.
,

Interval Dr&.~~t. Description % Slime %1000 um %H.M.
(m)

SAND, medium - grained, light grey to grey. H.M. 2.07 0.26 15.84o - 1.5 4.25 coarse
rich >3%.

1.85 SAND, medium - coarse grained, dark brown, indurated. 4.14 0.77 21.291.5- 3.5
H.M. rich >5%. Hit dark brown clay.

3.5 - 4.5 CLAY, dark brown, hit sandstone at 4.Om.
(no sample)

E.O.H. 4.5m. SANDSTONE

Down hole average 18.95%

Depth and grade at 1.5% cut-off 18.95%o - 3.5

00
>-'

" ,,~.. ::.,"



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 5883211•.
AREA:

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE

LINE NO:

DATE DRILLED: 23.1.89
Method: Rig

HOLE NO: 880E 2500N

,
Interval Dr&.~~t. Description % Slime %1000 um %H.M.

(m)

o - 1.5 4.50 SAND, medium grained, light grey grading to brown. H.M. >1% 2.05 0.25 2.63

1.5 - 3.5 7.95 SAND, fine - medium grained, brown, grades to dark brown, 6.66 1.50 5.54
indurated, silty. H.M. >2%.

3.5 - 5.0 2.75 SAND, fine - medium grained, dark brown, indurated. Clay 9.02 9.43 0.75
rich. Hit sandstone.

E.O.H. 5.Om. SANDSTONE

Down hole average 3.23%

o - 3.5 Depth and grade at 1.5% cut-off 4.29%--

00
N



·_-------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588325
AREA:

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE

LINE NO:

DATE DRILLED:
Method: Rig

23.1.89

HOLE NO: 900E 2500N
Offsetlm Nth of peg

.
Interval Dy(,.Wt. Description % Slime %1000 um % H.M.

(m) kg)

a - 1.5 5.10 SAND, fine - medium grained, light grey, grades to brown. 1.72 0.57 0.86

1.5 - 3.5 8.25 SAND, fine - medium grained, brown, grades to dark brown. 3.88 0.13 2.15
Indurated.

3.5 - 4.3 3.05 SAND, fine - medium grained, dark brown. Hit abundant 7.42 7.11 5.59
fine shell then dark brown clay.

4.3 - 4.6 CLAY, dark brown, hit sandstone at 4.6m.
(no sample)

E.O.H. 4.6m. SANDSTONE

Down hole average 2.34%

o - 4.3 Depth and grade at 1.5% cut-off 2.34%

00
w



---------------------
"'. CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588326
d ;~: ,),

AREA:

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE

LINE NO:

DATE DRILLED:
Method: Rig

23.1.89

HOLE NO: 920E 2500N

(Offset 1m. N of
peg)

Interval Drc;'Wt. Description % Slime % 1000 um % H.M.
(m) kg)

o - 1.5 4.75 SAND, fine..-medium .grained. light grey, grades to brown. 6.02 0.31 1.36

1.5 - 3.5 8.25 SAND, fine - medium grained, brown, grades to dark brown , 4.21 0.19 1.90
indurated.

3.5 - 5.5 5.35 SAND, medium grained, dark brown. Hit clay and weathered 8.57 7.76 2.92
sandstone.

E.O.H. 5.5m. SANDSTONE

Down hole average 2.12%

o - 5.5 Depth and grade at 1.5% cut-off 2.12%--

00
.0-



·_-------------------
588327

HOLE NO: 940E 2500N

E.L. 41/88

DATE DRILLED: 23.1.89
Method' Rig

TITLE NO:

LINE NO:

NATIONAL MINERAL SANDS

AREA: .COWPER ,POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

CLIENT:

.
Interval Dr({g~t. Description % Slime %1000 um % H.M.

(m)

o - 1.5 3.10 SAND, medium grained, grey, grades to brown. 5.79 0.35 0.64

1.5 - 3.5 7.65 SAND, medium grained, brown, grades to dark brown, 5.07 0.24 1.03
indurated.

3.5 - 5.0 SAND, fine - medium grained, dark brown, indurated, silty. 10.27 3.68 1. 394.50
Clay rich. Hit clay and weathered sandstone.

E.O.H. 5.Om. SANDSTONE

Down hole average 1.02

00
en



·_------------------­
588320"CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

AREA:

LOGGED BY:

.COWPER.POINT - BACK BEACH

ANDREW DOVE

LINE NO:

DATE DRILLED: 23.1.89
Method: Rig

HOLE NO: 960E 2500N

•
Interval Dr&~~t.

Description % Slime %1000 um %H.M.
(m)

o - 1.5 3.80 SAND, medium grained, grey, grades to brown. 5.24 0.36 0.91

1.5 - 3.5 8.30 SAND, fine - medium grained, brown, grades to dark brown. 5.02 0.20 1.42
Indurated.

3.5 - 5.5 8.65 SAND, fine - medium graine, dark brown, indurated. Clay 12.32 2.95 1.92
rich, silty. Hit sandstone.

E.O.H, 5.5m. SANDSTONE

Down hole average 1.46

00
0'



• - -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - - -TITLE NO:

LINE NO:

-------
E.L. 41/88 588329

HOLE NO: 980E 2500N

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89
METHOD: Rig

Interval Drc;.Wt. Description % Slime %1000 um %H.M.
(m) kg)

grades to brown. 6.33 0.42 1.00o - 1.5 3.50 SAND, Medium grained, grey,

grades to dark brown, 6.70 1.34 1.651.5 - 3.5 7.90 SAND, medium grained, brown,
indurated.

fine - medium grained, dark brown, indurated. Silty, 7.09 13.74 1.503.5 - 4.7 2.35 SAND,
hit abundant shell, weathered sandstone.

E.O.H. 4.7m. SANDSTONE

Down hole average 1.40%

00
--J



• - -
CLIENT:

- ---
N"ATIONAL MINERAL SANDS - - - - - - ­TITLE N"O: - -­E.L. 41/88 - - - -­588330

AREA: COWPER-POINT - BACK BEACH LL'IE NO: HOLE NO: 1000E 2500N

"- - LOGGED BY: AN"DREW DOVE DATE DRILLED:
METHOD: Rig

23.1.89

Dro:Wt. Description % Slime %1000 um

1
%H.M.Interval

(m) kg)

SAND, fine - medium grained, brown grading to dark brown. 3.19 0.24 3.22o - 1.5 5.50
Slightly indurated.

fine - medium grained, dark brown. Indurated, silty. 3.80 1.31 3.851.5 - 3.5 7.75 SAND,

AS ABOVE, clay rich. Hit weathered sandstone. 11.53 14.60 1.473.5 - 5.5 6.60

E.O.H. 5.5m. SANDSTONE

Downhole average 2.81

Depth and grade at 1.5% cut-off 3.58o - 3.5

00
00

-



· --
': '") lCLIENT:
.'..," ' ..

AREA:

- --~-
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

.. - - - ­TInE NO:

LINE NO:

-­E.L. 41/88 -- - - ..
588331

HOLE NO: 1020E 2500N

23.1.89DATE DRILLED:
METHOD: Rig

Dr(r-Wt • Description % Slime % 1000 um
1

%H.M.Interval
(m) kg)

SAND, fine - medium grained, grey, grades to dark brown. 4.56 0.18 0.520- 1.5 3.15
Indurated. Silty.

fine - medium grained, dark brown, indurated. Slightl 3.43 0.11 0.751._5 - 3.5 8.40 SAND,
coarser at base.

- 5.5 AS ABOVE, hit gravel and pebbles. 7.86 7.38 2.023.5 5.15

5.5 - 7.5 1. 25 AS ABOVE, then grey, abundant shell. Hit weathered 6.38 11.24 2.63
sandstone.

E.O.H. 5. 7m. SANDSTONE

Down hole average 1.20

00

'"

LOGGED BY: ANDREW DOVE



HOLE NO:

•
J., ?

--
CLIENT:

AREA:

- -- ... -
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- ... _­
TITLE NO:

LINE NO:

- .,;­
E.L. 41/88 - -- ­

588332'
1040E 2500N

LOGGED BY ~ ANDREW DOVE DATE DRILLED~ 23.1.89
METHOD: Rig

Dro>Wt. Description % Slillle %1000 wn I%!I.M.Interval
em) kg)

1.82 0.29 0.48o - 1.5 4.95 SAND, medium grained, light grey, grading to brown.

3.70 0.71 0.591.5- 3.5 8.90 SAND, medium grained, brown , grading to dark brown.
Indurated, silty.

6.80 7.23 1.583.5 - 5.5 6.60 SAND, medium grained, dark brown, indurated. Some gravel,
clay rich, silty.

4.82 33.93 2.225.5 - 5.8 3.25 SAND, coarse - very coarse grained, dark brown, abundant
shell, clay. Hit weathered sandstone.

E.O.H. 5.8m. SANDSTONE

0.99%Down hole average --

~
a
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- -
CLIENT:

.--. ' .. ,

<) ,_ AREA:

- ~ ---
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - -­TITLE ~O:

LINE NO:

~­
E.L. 41/88 - - - -­

588333
HOLE NO: 1060E 2500N

LOGGED BY: ANDREW DOVE DATE DRIllED:
METHOD: Rig

23.1.89

Interval D?I",Wt. Description % Slime %1000 um % H.M.
(lD) kg)

o - 1.5 1. 70 SAND, medium - coarse" grained, dark brown, organic rich 6.20 0.15 0.76
at top, indurated.

1.5- 3.5 8.15 SAND, medium - coarse grained, dark brown, indurated. 2.86 0.17 4.20

3.5 - 5.5 6.85 AS ABOVE, hit gravel at 4.5m. then peat pebbles, then 8.84 3.24 2.23
weathered sandstoBe.

E.O.H. 5.5m. SANDSTONE

Down hole average 2.55

0- 5.5 Dep th and grade at 1. 5% cut-off 2.55

'"'...



· --CLIENT:

- _.. _-
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - .. -­TITLE NO:

LINE NO:

-­E.L. 41/88 - - - -­
588331

HOLE NO: 1080E 2500N

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89
METHOD: Rig

Drc;"Wt. Description % Slime %1000 um I% H.M.Interval
(m) kg)

grading to dark bro~n. 3.90 0.33 1.00o - 1.5 3.15 SAND, fine - medium grained, grey,

grading to dark bro~n, 4.21 0.21 2.441.5- 3.5 6.55 SAND, medium grained, brown ,
indurated.

SAND, medium grained, dark brown, indurated. Hit gravel 5.40 12.76 1.583.5 - 5.3 4.25
4.5m. Clay rich, silty. Abundant shell. Hit
weathered sandstone.

E.O.H. 5.3m. SANDSTONE

Down hole average 1. 74%

Depth and grade at 1.5% cut-off 1. 74%o - 5.3 --

>D
N
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APPENDIX 2. 17

Line 2800N Back Beach

588335

93



._------~------------

6.2.89
HAND DRILLED

E.L. 41/88 588336
HOLE NO: 840E 2800N

TITLE NO:

DATE DRU r FJ):

!-lETIlOD:

NATIONAL MINERAL SANDS

AREA: COWPER POINT

LOGGED BY: GRllliAM LEE

I I IDescription % Slime Zt-lOOO UIII % H.M.Interval Dry Wt.
(Ill) (kg)

SAND, medium grained, well sorted, brown, peaty. Clay 5.31 1. 73 11.09o -1.4 2.50
at 1.4m.

EOH 1.4m.

Down hole average 11.09%

o - 1.4 Depth and grade at 1.5% cut-off 11.09%

~
l>-



._------------------~
CLIENT: NATIONAL MINERAL SANDS TITLE /f0: E.L. 41/88 58833 'j

,...... ,'.

.J; ~.:- AREA: COWPERPGINT - BACK BEACH LINE NO: HOLE NO: 860E 2800N

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

23.1.89

Description % Slime %1000 um I%H.M.Interval Dr({~~t.(m)

Light grey. Coarse. H.M. rich >5%. 1.10 0.16 14.90o - 1.5 4.20 SAND, medium grained.

to dark brown. 3.73 2.59 24.301.5 - 3.5 7.15 SAND, medium grained, grey, grades
Indurated. caorse. H.M. rich >5%

dark brown, indurated. 22.81 18.32 6.183.5 - 4.0 1.60 SAND, medium - coarse grained,
Clay rich, silty. Hit dark brown clay.

4.0 - 4.5 CLAY, hit sandstone
(no sample)

E.O.H. 4.Om. CLAY

Down hole average 18.51%

o - 4.0 Depth and grade at 1. 5% cut-off 18.51%

'-0

'"



CLIENT:

~" AREA: HOLE NO: 880E 2800N

• - - - - --NATIONAL MINERAL SANDS

COWPER'POINT - BACK BEACH

- - - - - - ­TITLE NO:

LINE NO:

- -­E.L. 41/88 - - -­588338

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89
METHOD: Rig

Drc\"Wt. I Description % Slime %1000 um

1
%H.M. IInterval

(<Il) kg)

o - 1.5 4.25 SAND, fine - medium grained, light grey to grey. H.M. >2%. 3.51 0.24 6.74

1.5 - 3.5 8.25 SAND, fine - medium grained, grey, grades to dark brown, 6.45 0.50 25.33
indurated. Coarse. H.M. rich. >5%.

3.5 - 5.5 7.55 SAND, fine - medium grained, dark brown, indurated. Clay 7.39 3.11 9.78
rich, silty. Hit peat layer then weathered sandstone.

E.O.H. 5.5m. SANDSTONE

Down hole Average 14.61

o - 5.5 Depth and Grade at 1.5% cut-off 14.61

-0
0'

-



·_----------
. CLIENT: NATIONAL MINERAL SANDS

3 j :-.;
AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

---------TITLE NO: E.L. 41/88 588339
LL'fE NO: HOLE NO: 900E 2800N

DATE DRILLED: 23.1.89
METHOD: Rig

Interval Dr0:",Wt. Description % Slime %1000 UID % H.M.
(m) kg)

0- 1.5 4.90 SAND, fine - medium grained, light grey, grades to grey. 1.65 0.25 2.23

1.5 - 3.5 8.25 SAND, fine - medium grained, grey, grades to dark brown. 4.58 0.10 3.57
Indurated, silty.

3.5 - 5.5 8.35 SAND, fine - medium grained, dark brown, indurated, some 6.07 11.59 2.39
gravel. Clay rich, silty.

5.5 - 6.5 1.15 SAND, coarse - very coarse grained, some gravel, grey. 22.67 35.23 1.18
Hit weathered sandstone.

E.O.H. 6.5m. SANDSTONE

Down hole Average 2.53--
o - 5.5 Depth and Grade at 1. 5% Cut-off 2.78

'"-..J

-



- -­588340
HOLE NO: 920E 2800N

- - -­E.L. 41/88

DATE DRILLED: 23.1.89
METHOD: Rig

LINE NO:

- - -­TITLE NO:

• - - - - - - - - -CLIENT: NATIONAL MINERAL SANDS

" .0 ' AREA: COWPER-POINT - BACK BEACH'J ") ',I 0'"

LOGGED BY: ANDREW DOVE

Dr&~~t.
Description % Slime %1000 om

1
% H.M.Interval

(m)

o - 1.5 4.25 SAND, fine - medium grained, grey. 2.41 0.11 1. 35

1.5 - 3.5 8.60 AS ABOVE, grades to dark brown, indurated, silty. 3.54 0.14 1.95

3.5 - 5.5 7.90 SAND, fine - medium grained, dark brown, indurated, silty. 7.15 6.04 2.09Clay rich. Hit weathered sandstone.

E.O.H. 5.5m. SANDSTONE

Down hole Average 1.80--
Depth and Grade at 1.5% cut-off 1.80o - 5.5

'"D:>

-



CLIENT: NATIONAL MINERAL SANDS
·_-------

HOLE NO: 940E 2800NAREA: COWPER'PGINT - BACK BEACH

---------TITLE NO: E.L. 41/88

LINE NO:

- -­588341

23.1.89DATE DRILI.ED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

.
Dr&~~t. Description % Slime % 1000 um %H.M.Interval

(ID)

2.70 grained, brown to dark brown, indurated. 4.02 0.65 1.08o - 1.5 AND, fine - medium
H.M. 1%.

7.80 'AND, fine - medium grained, dark brown, indurated. Clay 4.75 2.04 0.951.5 - 3.5
rich

3.5 - 5.5 5.90 S ABOVE, gravel hit clay then weathered sandstone. 6.14 13.39 0.85some

E.O.H. 5.5m. SANDSTONE

Down hole average 0.95%

-D
-D

-



• - -
CLIENT: - - --NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - -­588342

COWPER-POINT - BACK BEACH LINE NO: HOLE NO: 960E 2800N

23.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

Interval Dr&~~t. Description %Slime % 1000 WD I%H.M.
(m)

- medium grained, dark brown, clay rich, silty, 15.64 1.31 1.72o - 1.5 5.40 SAND, fine

AS ABOVE, sticky 6.50 2.21 1.221.5 - 3.5 6.65 very

AS ABOVE 5.63 15.27 0.953.5 - 5.5 4.90

AS ABOVE, hit sandstone 15.07 17.09 1.725.5 - 5.7 i. i>O

E.O.H. 5.7m. SANDSTONE

Down hole average 1.27

-0
0

-



- - - - - - - - - - - - - -TITLE NO: E.L. 41/88 588343
LINE NO: HOLE NO: 980E 2800N

DATE DRILLED: 23.1.89
METHOD: Rig

NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACHAREA:

LOGGED BY: ANDREW DOVE

CLIENT:

.
Interval Drn"Wt. Description % Slime %1000 um % H.M.

(m) kg)

medium grained, Hght grey grading to grey. H.M. 5.10 1. 23 1.42o - 1.5 3.00 SAND,
trace.

7.35 SAND, medium grained, grey grading to coarse grained. 2.87 0.42 0.951.5 - 3.5
Dark brown, indurated, some gravel.

3.5 - 5.5 3.70 SAND, coarse grained, dark brown, indurated, clay rich. 8.39 23.68 0.79
Some gravel, hit coarse shell and sandstone.

E.O.H. 5.5m. SANDSTONE

Down hole average 1.02 %

-0-
-

------
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CLIENT:

II•• __

NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - - .-­
588344

COWPER-POINT - BACK BEACH LINE NO: HOLE NO: 1000E 2800N

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89
METHOD: Rig

Interval Dr({",Wt. Description % Slime %1000 um I% H.M.
(m) kg)

o - 1.5 4.65 SAND, medium - coarse grained, light grey, grades to 4.64 0.42 1. 73
dark brown.

1.5 - 3.5 8.00 SAND, medium - coarse grained, dark brown, indurated, 4.44 2.46 1.97
silty.

3.5 - 4.8 3.65 AS ABOVE, hit sandstone, weathered. 6.95 12.22 1.25

E.O.H. 4.8m. SANDSTONE

Down hole average 1.70%

o - 3.5 Depth and grade at 1.5% cut-off 1.87%

>-'
0
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-



._-----
CLIENT: NATIONAL MINERAL SANDS -----------TITLE NO: E.L. 41/88 - -­588345

"' " A,REA: COWPER, POINT - BACK BEACH,J ·'1, ;.

LOGGED BY: ANDREW DOVE

LINE NO:

DATE DRILLED: 23.1.89
METHOD: Rig

HOLE NO: l020E 2800N

Interval Drir,Wt. Description % Slime %1000 um

1
% H.M.

(m) kg)

3.00 grained, light 6.24 0.38 0.96o - 1.5 SAND, medium - coarse grey to grey.

1.5 - 3.5 8.45 SAND, medium - coarse grained, dark brown, some gravel, 3.99 5.58 1.85
indurated.

3.5 - 4.75 5.15 AS ABOVE, hit sandstone. 11.46 9.28 1.12

E.O.H. 4.75 SANDSTONE

Down hole average 1.38%--

~

a
w

-



---------TITLE NO: E.L. 41/88

.. - - - - - - - -CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER-POINT - BACK BEACH
..., .'~

'J J LOGGED BY: ANDREW DOVE

LINE NO:

DATE DRILLED: 23.1.89
METHOD: Rig

- -­58834G
HOLE NO: 1040E 2800N

Dr~",Wt. Description % Slime % 1000 UJD

1
% H.M.Interval

(m) kg)

1.5 3.20 SAND, fine - medium grained, brown, clay rich, silty. 7.96 0.47 0.800-

3.5 7.50 SAND, medium grained, dark brown, indurated, some gravel. 4.45 0.76 1.671.5-

3.5 - 4.7 4.50 AS ABOVE, hit weathered SANDSTONE. 8.07 20.69 0.89

E.O.H. 4.7 SANDSTONE

Down hole average 1.19%

.
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a
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APPENDIX 2. 18

Line 31s0N Back Beach

105



---------------------
588348

HOLE NO: 780E 3150N

6.2.89
HAND DRILLED

E.L. 41/88

DATE DRILLED:
METHOD'

TITLE NO:NATIONAL MINERAL SANDS

COWPER POINT

LOGGED BY: GRi'ilfAM LEE

CLIEN'r:

AREA:

.
Description % Slime %1-1000 WII I%H.M. IInterval Dry Wt.

(m) (kg)

- 1.5 1. 90 SAND, medium grained, moderate sorted, silty and peaty. 23.94 5.56 1.37
Clay at 1.5m.

EOH 1. Sm.

Down hole Average 1.37

>-"
0
0'

;
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---------
CLIENT: NATIONAL MINERAL SANDS

- - - - _. - - - - - -
TITLE NO: E.L. 41/88 588349

n ,'~ ;
•.J ~. AREA: COWPER POINT HOLE NO: BOOE 3150N

6.2.B9
HAND DRILLED

DATE DRn.LED:
METHOD:

LOGGED BY: GR~ LEE

Dry Wt. Description % Slime %+1000 um I% H.M. IInterval
(m) (kg)

SAND, medium grained, moderate sorting, silty and peaty. 20.43 5.83 1.71o - 1.5 2.10
Clay at 1.5m.

EOH 1.5m.

Down hole average 1.71

o - 1.5 Depth and grade at 1. 5% cut-off 1.71

.....
0

"



CLIENT: NATIONAL MINERAL SANDS

--------- - - - - - _. - --
AREA: COWPER POINT

TITLE NO: E.L. 41/88
- -­

588350
HOLE NO: 820E 3150N

LOGGED BY: GRJ'iliAM lEE DATE DRILLED:
METIlOD:

6.2.89
HAND DRILLED

Wt. Descri.ption % Slime :t-lOOO UBI I%H.M. IInterval Dry
(m) ( Kg)

o - 1.5 1.95 SAND, medium, moderate sorted, silty and peaty, 13.93 1.77 2.44
black , clay at 1.5m.

EOH 1. Sm.

Down hole Average 2.44

Depth and Grade at 1. S% Cut-off 2.44o - 1.5

~

0
(J)



• - - - - - - - - - - - - .1 I

CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588351
" .",J ~,.;'

AREA: COWPER POINT- BACK BEACH HOLE NO: 840E 3l50N

LOGGED BY: ANDREW DOVE DATE DRILLED: 23.1.89 METHOD: Rig

Interval Dry Wt. Description %Slime %+1000 um %H.M.
(m) (kg)

o - 1.5

1.5 - 3.5

3.5 - 5.25

o - 3.5

4.50

7.90

2.65

SAND, medium - coarse grained, grey, grading to dark
brown. H.M. rich >5%.

SAND, fine - medium grained, dark brown, silty. Indurated.
H.M. 2 - 5%.

SAND, medium - coarse grained, dark brown, silty. Clay
rich. H.M. >2%. Hit green grey clay.

E.O.H. 5.25m. CLAY

PIEZOMETER HOLE

Down hole average

Depth and grade at 1.5% cut-off

2.86

4.27

9.48

0.57

2.46

15.98

n.13

5.39

0.56

5.42

7.85



• - -
CLIENT:

- - --NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - -­588352

LOGGED BY: ANDREW DOVE
"' '.
" \

AREA: COWPER-POINT - BACK BEACH HOLE NO: 860E 3150N

DATE DRILLED: 23.1.89
METIlOD: Rig

Interval Dr&~~t. Description % Slime Zf.1000 WD I% H.M.
(m)

.
a - 1.5 4.65 SAND, medium - coarse grained, light grey, grades to 2.00 0.33 4.97

dark brown. Indurated. H.M. 2-5%.

1.5 - 3.5 9.10 SAND, medium - coarse graiend, dark brown, indurated. 2.18 0.12 6.79
H.M. >5%.

3.5 - 5.5 7.45 AS ABOVE, silty and clay rich. 5.91 1.72 2.00

5.5 - 5.8 1.00 SAND, coarse - very coarse grained, dgravel, dark brown. 4.56 18.18 0.72
Hit clay.

E.O.H. 5.8m. CLAY, dark brown

Down hole average ~.35

o - 5.5 Depth and grade at 1. 5% cut-off 4.55--'

~

~

0



·--
CLIENT:

l' 'J AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - ­TITLE NO: - ­E.L. 41/88 - - - -­
588353

HOLE NO: 880E 3l50N

23.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

Dr(k~~t. Description % Slime %tlOOO um I% H.M.Interval
(m)

5.70 SAND, medium - coarse-grained, light grey grading to dark 2.06 0.21 1. 78o - 1.5
brown. Indurated. H.M. 2-5%.

1.5 - 3.5 8.45 SAND, grained, dark brown gravel present. H.M. 3.71 4.18 3.41coarse
2-5%.

3.5 - 5.0 2.35 AS ABOVE, silty, clay rich. Hit clay. 11.05 2.73 2.58

E.O.H. 5.0m. CLAY, dark brown

Down hole average 2.67-
o - 5.0 Depth and grade at 1. 5% cut-off 2.67

~

~

~



DATE DRILLED: 22.1.89
METHOD: Rig

HOLE NO: 900E 3150N

• - - - - - - - - -CLIENT: NATIONAL MINERAL SANDS

">,,:- '_i· " AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

- - - ­TITLE NO: - -­E.L. 41/88 - -- ­58835:1

Interval Dr&~~t.
Description % Slime %+1000 um I% H.M.

(111)

o - 1,5 3.60 SAND, medium - coarse" grained, greyish brown. Grades to 3.49 0.38 0.57
brown.

1.5 - 3.5 8.00 SAND, medium - coarse grained, dark brown, indurated. 5.25 0.77 1.17

3.5 - 5.5 6.45 AS ABOVE, clay rich, silty. 6.41 13.94 1,56

5.5 - 6.75 3.85 AS ABOVE, some gravel, hit clay, green grey. 6.04 31.42 0.68

E.O.H. 6.75m. CLAY

Down hole average 1.06--

>-0
>-0
tv



• -- .... _-_. __ ...
CLIENT: NATIONAL MINERAL SANDS - ----TITLE NO: E.L. 41/88 - -~ ..

58835:)
AREA: COWPER ' POINT - BACK BEACH HOLE NO: 920E 3150N

22.1.89DATE DRILLED:
HETIlOD: Rig

ANDREW DOVE~LOGGED BY:

Dr0"Wt. Description %Slime %+1000 um

1
%H.M.Interval

(m) kg)

SAND, medium - coarse" grained, light grey, grades to 1.96 0.21 0.80o - 1.5 5.85
brown. H.M. visi b1e.

SAND, medium - coarse grained, dark brown, indurated. 2.05 0.71 0.591.5 - 3.5 9.60

AS ABOVE, clay rich, silty. 6.94 11.62 1.083.5 - 5.5 5.50

5.5 - 5.8 AS ABOVE, Hit dark grey clay. 16.44 15.39 2.320.50

E,O.H. 5.8m. CLAY

0.90Down hole average --

>-'
>-'
w
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APPENDIX 2.19

Line 3450NW Back Beach

58835C 114



--------~-~----~---~.
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88 588357
HOLE NO:940NE 3450NW

DATE DRILLED: 6.2.89

METHOD HAND DRILLED

GRAHAM LEELOGGED BY:

:

Wt. Description % Slime % + 1000 urn % H.M. IInterval Dry
(m) (kg)

SAND, medium grained, well sorted, dark grey, clay 23.42 3.74 1.58o -1.5 1. 20
at 1.5m.

EOH 1. Sm.

,

Down hole average 1.58

Depth and grade at 1.5% cut-off 1. 58o - 1.5 --

'"""''"""'\.I'



AREA: COWPER-POINT - BACK BEACH

-
",j.,<) ...

--
CLIENT:

.... _-
NATIONAL MINERAL SANDS - - --- •. ­

TITLE NO: ­E.L. ­41/88 -- -­588358
HOLE NO: 960NE 3450NW

•
LOGGED BY: ANDREW DOVE DATE DRILLED:

METHOD: Rig 22.1.89

Description % Slime %1000 WD
'I

% H.M.Interval Drd ,Wt.
(lD) kg)

o - 1.5 1. 75 SAND, fine - medium grained, dark brown. Organic rich, 11.52 0.56 2.19
clay rich.

5.40 SAND, fine - medium grained, dark brown. Clay rich. Hit 18.35 7.01 1.561.5 - 3.25
dark brown clay.

E.O.H. 3.25 CLAY

Down hole average 1.85

Depth and Grade at 1.5% cut-off 1.850- 3- 25 --

~

~

0'

-



-~-----~-~------~---CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 58835 [}
AREA: COWPER-POINT - BACK BEACH HOLE NO: 980NE 3450NW

DATE DRILLED: 22.1.89
METHOD: Rig

LOGGED BY: ANDREW DOVE

Dr2\",Wt. Description %Slime %1000 um % H.M.Interval
(m) kg)

SAND, medium - coarse graiend, grading to brown. 2.14 0.33 3.610- 1.5 4.90 grey,
Coarse H.M. >1%.

SAND, medium - grained, dark brown. Indurated. 6.87 3.18 1.911.5 - 3.5 6.70 coarse
Clay rich.

ABOVE, clay rich. Hit dark brown clay. 10.86 22.12 0.763.5 - 4.5 2.50 AS

E.O.H. 4.5m. CLAY

Down hole average 2.22

o - 3.5 Depth and grade at 1. 5% cut-off 2.64

---.J

-



- -­588360
HOLE NO: 1000NE 3450NW

.. - -­E.L. 41/88

DATE DRILLED: 22.1.89
METHOD: Rig

.'­TITLE NO:
--_ .. -

Interval Drc\",Wt. Description % Slime %1000 um I%H.M.
(m) kg)

grained, light grades to brown. 1.81 0.53 1.96o - 1.5 6.05 SAND. medium - coarse grey,
H.M. >1%.

grained, dark brown, indurated. 1.87 2.58 3.671.5 - 3.5 9.00 SAND, medium - coarse
Coarse H.M. 2-5%.

AS ABOVE, H.M. visible. 5.04 8.83 1.243.5 - 5.5 6.95

AS ABOVE, clay rich. SOme gravel. Hit dark brown clay. 21.43 15.27 1.255.5 - 6.25 2.75

6.25 - 10.0 CLAY, DARK BROWN. Hit weathered gravel/sandstone. 7.5m.
(no sample) back into light brown clay, 8.Om. Gravel, sandstone

at 9.5m.

E.O.H. 10.Om.

Down hole average 2.19--
o - 3.5 Depth and grade at 1.5% cut-off 2.94--

f--'
f--'
co

-

- - - - - - -CLIENT: NATIONAL MINERAL SANDS
,0'"

r.}

AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE



HOLE NO: 1020NE 3450NW

- - -
CLIENT:

AREA:

- ---
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

------­TITLE NO: ... - -­E.L. 41/88 - -.5883GJ

LOGGED BY: ANDREW DOVE DATE DRILLED:
METIlOD: Rig

22.1.89

D?t,Wt. Description % Slime %1000 um I % H.M.Interval
(m) kg)

o - 1.5 4.95 SAND, medium - coarse-grained, light grey. Coarse H.M. 1.50 0.34 1. 25
visib1e """1%.

1.5 - 3.5 8.90 SAND, medium - coarse grained, dark brown, indurated. 1. 70 1.32 0.92

3.5 - 5.3 7.80 AS ABOVE, hit dark brown clay. 5.73 4.31 1. 78

E.O.H. 5.3m. CLAY

Down hole average 1.31--

>-"
>-"

'"'
-



·- -
CLIENT:

------
NATIONAL MINERAL SANDS ----- .. ---TITLE NO: E.L. 41/88 - -­588362

a·~ AREA: COWPER-POINT - BACK BEACH HOLE NO: 1040NE 3450NW

LOGGED BY: ANDREW DOVE DATE DRIU.ED:
METHOD: Rig

22.1.89

Interval Dr&~~t. Description % Slime % 1000 um

1
%H.M.

(m)

SAND, medium - coarse grained, light grey. Grades to 2.62 0.56 0.82o - 1.5 4.85
dark brown.

SAND, medium - grained, dark brown, indurated. 1.26 2.98 0.651.,5 - 3.5 9.80 coarse

AS ABOVE, gravel. 3.76 8.86 1.773.5 - 5.5 8.80 some

AS ABOVE, gravel. Hit pebbles, hit clay. H.M. visible. 3.05 26.96 5.175.5 - 5.8 1.30

E.O.H. 5.8m. CLAY

Down hole average 1.31--

>-'

'"0

-



. - -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - -- - ­TITLE NO:
. -

E.L. 41/88 - - - -­
588363

HOLE NO: 1060NE 3450NW

22.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

Description %Slime %1000 UID I%H.M.Interval Dr2\".Wt.
(m) kg)

medium - coarse grained, light grey. Grades to 1.62 0.97 1.21o - 1.5 5.75 SAND,
brown H.M. ~l%.

10.15 SAND, grained, dark brown , 1.14 3.78 0.361.5 - 3.5 coarse - very coarse
indurated.

6.95 AS ABOVE, clay rio:h. Hit dark brown o:lay. 4.28 9.34 0.473.5 - 5.5

E.O.H. 5.5m. CLAY

Down hole average 0.63--

.

>-'
N
>-'

-



- - - -•
,~. .
>,} ~-

CLIENT:

1IREA:

- - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - - ­TITI.E ~o: - ­E.L. 41/88

HOLE NO:

- ­
588364

llooNE 3450NW

-
DATE DRILLED: 22.1. 89
METHOD: Rig

Dr& Wt. Description % Slime %1000 UID I% H.M.Interval
(m) g)

4.76 0.32 0.76o - 1.5 5.50 SAND, medium - coarse grained, grey.

- 3.5 8.65 AS ABOVE, grades to dark brown, indurated. 2.40 0.46 1.311.5

- 5.5 8.50 SAND, medium - coarse grained, dark brown, indurated. 3.25 8.36 0.473.5
Some gravel.

grained. Hit dark brown 2.46 12.35 0.535.5 - 6.0 1.90 AS ABOVE, coarse - very coarse
clay.

E.O.H. 6.Om. CLAY

Down hole average 0.83

-'"'"
-

LOGGED BY: ANDREW DOVE
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APPENDIX 2. 20

Line 3750NW Back Beach

588365

123



• - -
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - - ­TITLE NO:
. -

E.L. 41/88 - - -­
5883Gf;

HOLE NO: 940NE 3750N W

-
22.1. 89DATE DRILLED:

METIlOD: Rig
LOGGED BY: ANDREW DOVE

Description % Slime %1000 um
'I

% H.M.Interval Dr&~~t.(m)

fine - medium grained, dark brown, clay rich. 12.99 15.09 1.52o - 1.5 2.35 SAND,
Organic rich. H.M. visible

SAND, coarse grained, clay rich. Tends to be bands of 27.09 32.23 7.511.5 - 3.0 3.80
coarse-very coarse sand and clay. Yellow brown.

3.0 - 4.0 GRAVEL, consolidated, very hard then hit clay.

E.O.H. 4.Om.

Down hole average 4.52--

DepLh and grade at 1.5% cut-off 4.52o - 3.0
--

~

N..,.

-



._-------
CLIENT: NATIONAL MINERAL SANDS ---------TITLE NO: E.L. 41/88 - -­588367
AREA: COWPER-POINT - BACK BEACH HOLE NO: 960NE 3750NW

DATE DRILLED: 22.1.89
METHOD: Rig

LOGGED BY: ANDREW DOVE

Dr&~~t. I
Description % Slime %1000 UJD I% H.M.Interval

(ID)

SAND, medium grained, dark brown, clay rich. Organic rich 7.18 2.38 3.57o - 1.5 2.80
at top

AS ABOVE, clay rich, weathered gravel and sandtone. 12.72 15.64 5.331.5 - 3.5 4.50

3.5 - 4.5 Weathered, sand stone and gravel. Clay bound.
(no sample)

E.O.H. 4.5m. CLAY

Down hole average 4.58

Depth and grade at 1.5% cut-off 4.58o - 3.5

>-"
N
en

-



._-------------------N TIONAL MINERAL SANDS TITLE NO: E.L. 41/88 r; I;) 8· 3h 8'CLIENT: A OJ U v

AREA: COWPER-POINT - BACK BEACH HOLE NO: 980NE 3750NW

DATE DRILLED: 22.1.89
METHOD: Rig

LOGGED BY: ANDREW DOVE

,

Dr&>~~t. Description % Slime %1000 um % H.M.Interval
(m)

o - 1.5 5.45 SAND, medium - coarse- grained, light grey grading to brown 1.64 0.27 2.60
H.M. >1%.

1.5 - 3.5 8.40 SAND, medium - coarse grained, dark brown, indurated. 2.37 3.36 4.19
Coarse H.M. 2-5%.

3.5 - 4.75 3.90 AS ABOVE, hit green-yellow clay. 10.86 26.70 1.93

E.O.H. 4.75 CLAY

Down hole average 3.09
-~

0-4.75 Depth and grade at 1.5% cut-off 3.09--

>-'
N
cr>

-



• - -
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER-POINT -BACK BEACH

- - - - - - ­TIn.E NO: ... ------
E.L. 41/88 588369

HOLE NO:1000NE 3750NW

DATE DRILLED: 22.1. 89
METHOD: Rig

LOGGED BY: ANDREW DOVE

Dr&~~t. Description % Slime %1000 UIIl

1
% H.M.Interval

(III)

grained, light grey. H.M. base. 3.82 0.37 0.80o - 1.5 4.35 SAND, medium - CO~q s~::

grained, dark brown, indurated. 5.77 1.41 2.691.5 - 3.5 9.00 SAND, medium - coarse
H.M. >1%.

blue grey clay. H.M. >1%. 14.60 11.07 2.673.5 - 5.5 7.65 AS ABOVE, hit

CLAY, then coarse gravel (weathered) basement then coarse5.5 - H.5
sandstone and gravel basement at 6.5m. clay layersNo sample
in sandstone. Dark brown clay at 8.5m.

E.O.H. H. 5m. CLAY

Down hole average 2.17--
grade at 1. 5% cut-off 2.17o - 5.5 Depth and

>-'
N
--./



• - -
CLIENT:

- - --
NATIONAL MINERAL SANDS

- - - - - - ­TITLE NO: - -­E.L. 41/88 - - -­588370
AREA: COWPER-POINT - BACK BEACH HOLE NO: 1020NE 3750NW

LOGGED BY: ANDREW DOVE DATE DRILLED:
MEI1IOD: Rig

22.1.89

Interval Dr({"Wt.
(III) kg)

o - 1.5 5.70

1.5 - 3.5 9.60

3.5 - 5.5 6.50

5.5 - 7.5 8.85

o - 7.5

Description

SAND. medium - coarse grained, light grey, dark brown,
indurated at base.

sand, coarse - very coarse grained, dark brown, indurated
H.M. trace.

AS ABOVE, silty at base. Yellow brown clay at base.
Contains weathered sandstone and gravel.

CLAY, yellow brown, contains gravel. Clay turns to dark
brown at base.

E.O.H. 7.5m. CLAY

Down hole average

Depth and grade at 1.5% cut-off

% Slime

1.72

1.23

6.69

28.33

% 1000 um

0.26

0.49

8.02

45.13

%H.M.

0.45

0.34

0.74

10.33

3.13

3.13

>-'
N
00



- -­588371-
HOLE NO: 1040NE 3750NW

- -­E.1. 41/88

DATE DRILLED: 22.1.89
METHOD: Rig

- ­TITLE NO:-----
Dr&~~t. Description %Slime %1000 um %H.M.Interval

(!II)

o - 1.5 SAND, medium - coarse gained, light grades to dark 1. 78 0.35 0.714.60 grey,
brown, indurated.

1.5 - 3.5 SAND, coarse grained, dark brown, 0.95 2.30 0.2710.50 coarse - very
indurated.

3.5 - 5.5 AS ABOVE, hit blue grey clay at base. 4.19 8.34 0.204.90

E.O.H. 5.5m. CLAY

Down hole average 0.36--

.-
N

""

• - - - - - -
CLIENT: NATIONAL MINERAL SANDS

.';) ~

AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE



-----------TITLE NO: E.L. 41/88

• - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER-POINT - BACK BEACH
r, " ..,
~) ~

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

22.1.89

- -­588372
HOLE NO: I060NE 3750NW

Interval Dr21",Wt. I Description % Slime %1000 um I% H.M.
(m) kg)

2.73 0.33 0.89o - 1.5 5.80 SAND, medium - coarse grained, grey, grading to brown.

1.87 0.99 0.431.5- 3.5 10.60 SAND, coarse - very coarse grained, brown to dark brown,
indurated.

2.68 7.21 0.343.5 - 5.5 10.25 AS ABOVE, hit yellow brown clay at base. H.M. visible

E.O.H. 5.5M. CLAY

Down hole average 0.52

.....
'-"0



• - -
CLIENT: - - --

NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - -­588373
HOLE NO: 1080NE 3750NW

DATE DRILLED: 22.1.89
METIlOD: Rig

AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

.
Description % Slime %1000 um % H.M.Interval Dr&~~t.(m)

grained, light grey to grey. 1.53 0.23 0.44o - 1.5 6.45 SAND, medium - coarse
H.M. visible.

grained, dark brown, indurated. 1.44 0.19 0.361.5 - 3.5 9.60 sand, medium - coarse
H.M. trace.

becoming coarse - very coarse grained. Clayey. 2.06 5.93 0.353.5 - 5.5 9.05 AS ABOVE,

contains weathered 2.85 11.09 0.285.5 - 6.0 1. 75 AS ABOVE, hit clay. Yellow - grey,
gravel and clay.

E.D.H. 6.0m. CLAY

Down hole average 0.37--

>-"
w
>-"

-



II. _

CLIEN'T: NATIONAL MINERAL SANDS - - - - - - - - --TITLE NO: E.L. 41/88 - -­588374 -
AREA: COWPER-POINT - BACK BEACH HOLE NO: 1120NE 3750NW

22.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

.
Dr&~~t.

Description % Slime %1000 um % H.M.Interval
(m)

o - 1.5 2.80 SAND, medium - coars~ grained, grey. grades to dark brown 6.00 0.76 0.20indurated.

1.5 - 3.5 10.95 SAND, coarse - very coarse graiend, dark brown, 2.17 1.62 0.15
indurated.

3.5 - 5.5 10.45 AS ABOVE. 1.47 4.08 0.24

5.5 - 7.3 7_35 AS ABOVE, contains weathered basement gravel. Hit clay, 2.63 16.88 0.29dark brown.

E.O.H. 7.3m. CLAY

Down hole average 0.22--

-W
N



._----------
CLIENT: NATIONAL MINERAL SANDS ------TITLE NO: E.L. 41/88 - -­588375

HOLE NO: 116'ONE 3750NW

22.1.89DATE DRILLED:
METHOD: Rig

AREA: COWPER-POINT -BACK BEACH

LOGGED BY: ANDREW DOVE

Dro:",Wt. Description % Slillle %1000 um I%H.M.Interval
(m) kg)

o - 1.5 3.20 SAND, fine - medium 'grained, dark brown, peaty. Silty. 10.35 2.26 2.20

1.5 - 3.5 9.90 SAND, medium grained, dark brown, indurated. 2.11 2.48 0.81

3.5 - 5.5 10.25 AS ABOVE, coarser. 1.80 5.72 0.24

SAND, coarse - very coarse grained, dark brown, 3.77 21.52 0.525.5 - 7.5 6.00
indurated, hit weathered sandstone and gravel
Hit clay

E.O.H. 7.5m. CLAY

Down hole average 0.86

o - 1.5 Depth and grade at 1.5% cut-off 2.20--

>-
VJ
VJ



._-------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88 588376
HOLE NO: 1200NE 3750 NW

LOGGED BY: GRl'iHAM LEE DATE DRIllED: 6.2.89
METHOD: Hand Drilled

Dry Wt. Description % Slime :ttlOOO UIll

1
% H.M. IInterval

(m) (kg)

o - 1.5 3.65 SAND, medium grained, well sorted, pale grey. 2.00 0.05 0.30

1.5- 2.5 3.55 SAND, coarse grained, well sorted, brown. Indurated 1.05 0.01 0.33
at 2.5m.

EOH 2.5m..

Down hole average 0.31

~

w

'"



-
DATE DRILLED: 6.2.89
METHOD: Hand Drilled

--------
TITLE NO: E.L. 41/88 588377

HOLE NO: 1240NE 3750NW

- --- -
NATIONAL MINERAL SANDS

- - --
CLIENT:

AREA: COWPER POINT

LOGGED BY: GRrotAM LEE

Dry Wt. Description % SliJDe %+ 1000 UIII I%H.M. IInterval
(a1) (kg)

SAND, medium grained, well sorted, pale grey. 5.95 0.49 0.62o - 1.5 4.20
H.M. trace.

2.00 AS ABOVE. Hard indurated at 2.Om. 1.56 0.00 0.481.5- 2.0

EOH 2.0m.

Down hole average 0.59%

>-'
w
en

·- -



HOLE NO: 1280NE 3750NW

· - -
CLIENT:

I .... ' - •

....}'. AREA:

---------
NATIONAL MINERAL SANDS

COWPER POINT

- - - --
TITLE NO: E.L. 41/88

- - -­588378

DATE DRILLED: 6/2/89
METHOD: Hand Drilled

Dry Wt. Description % Slime %+1000 um I% H.M. IInterval
(m) (kg)

SAND, medium grained, well warted, dark grey. 8.66 0.69 0.32o - 1.5 1.35
Peaty clay at 1.5m.

EOH 105m.

Dawn hole Average 0.32

>-'
'-'a-

LOGGED BY: GRAHAM LEE



._-------
CLIENT: NATIONAL MINERAL SANDS

---------
TITLE NO: E.L. 41/88 - -­588379

COWPER POINT HOLE NO: l320NE 3750NW

LOGGED BY: GR1iHAM LEE DATE DRILLED:
METIIOD:

6/2/89
HAND DRILLED

Wt. Description % Slime %+1000 UID I% H.M. IInterval Dry
(m) (kg)

SAND, medium grained, well sorted, black. Peat and 23.39 4.28 0.37o - 1.5 1.00
clay at 105m.

EOH 1. 5m.

Down hole average 0.37%

"""'w.....
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APPENDIX 2.21

Line 4020NW Back Beach

588330

138



LOGGED BY: GRAHAM LEE

-----------CLIENT:

AREA:

NATIONAL MINERAL SANDS

GOWPER" POINT - BACK BEACH

~- - -- .. - - - - - -TITLE NO: E.L. 41/88 588381
HOLE NO: 940NE 4020NW

DATE DRILLED: 5.2.89
METHOD R": ~o

,
Description % Slime %1000 UJD % H.M.Interval OrO"we.

(m) kg)

SILT, sandy with sand at base. Medium grained, well 21.25 3.00 1.11o - 1.5 1.30
sorted.

SAND, medium to coarse, well sorted with clay matrix. 16.80 7.92 0.971,5 - 2.4 1.65
Grey H.M. 1-2%.

Grey clay at 2.4m.

E.O.H. 2.5m.

1.06Down hole average --

,

.....
w
'"



AREA: GOWPER·POINT - BACK BEACH

f: __

~d. CLIENT:
- - --

NATIONAL MINERAL SANDS
- - - - - - ­TITLE NO:

-"4!!!!!I ~

E.L. 41/88 588382
HOLE NO: 960NE 4020NW

DATE DRILLED: 5.2.89
METHOD' Rig

LOGGED BY: GRAHAM LEE

Description % Slime %1000 um I% H.M.Interval Drc;:"Wt.
(m) kg)

4.60 I SiiND grained, well sorted, H.M. 5%+. 4.27 1.02 1.39o - 1.5 , coarse grey.

7.50 AS ABOVE, H.M. 5%+. 4.50 5.21 1.521.5- 3.5

Clay grey plastic at 3.5m.

E.O.H. 3.5m.

Down hole average 1.46%--
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.
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CLIENT:

- - --
NATIONAL MINERAL SANDS

- .. - - - --TITLE NO: --­E.L. 41/88 - -- ­588383
AREA: GOWPER-POINT - BACK BEACH HOLE NO:980NE 4020NW

5.2.89DATE DRILLED:
METHOD' Rig

,
Interval Dro:"Wt. Description % Sli1lle % 1000 um % H.M.

em) kg)

o - 1.5 6.65 SAND, coarse, well sorted, pale brown. H.M. 1-2%. 1.15 0.13 1.07

1.5- 3.5 7.65 AS ABOVE, H.M. 5%+. 1. 51 0.90 4.15

3.5 - 5.0 3.60 SAND, very coarse with gravel and angular rocks at 6.65 6.30 1.55
bottom. Clay, grey plastic at 5.0m.H.M. 1-2%.

E.O.H. 5.0m.

Down hole Average 2.45

o - 5.0 Depth and Grade at 1.5% cut-off 2.45--

>-'....
>-'

LOGGED BY: GRAHAM LEE



------------
CLIENT: NATIONAL MINERAL SANDS

--- .. _----
TITLE NO: E.L. 41/88 588384

AREA: COWPER-pOINT - BACK BEACH (on Sea Elephant Road) HOLE NO: 1000NE 4020NW

DATE DRILLED: 5.2.89
METHOD R'

LOGGED BY: GRAHAM LEE
: l

,
Description % Slime %1000 UID % H.M.Interval Dr&~~t.em)

SAND, coarse grained, well sorted, pale brown. 1.19 0.20 0.21o - 1.5 6.15

AS ABOVE, greyish brown. 0.86 0.29 0.281.5 - 3.5 9.80

AS ABOVE, dark grey. 4.18 6.71 0.873.5 - 5.5 8.70

SAND, very coarse with gravel to 5mm. moderate 5.49 24.41 0.515.5 - 6.25 2.90
sorting. H.M. Tr.
Brown plastic clay at 6.25m.

E.G.H. 6.25

Down hole average 0.48
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-------------------~CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588385

CDWPER-POINT - BACK BEACH HOLE NO: I020NE 4020NW

5.2.89DATE DRILLED:
METHOD, Rig

LOGGED BY: GRAHAM LEE
.

,

Int:erva1 Dr;r-Wt:. Description % Slime %1000 UID %H.M.
(m) kg)

o - 1.5 4.40 SAND, coarse grained, well sorted, grey. 3.09 0.53 0.22

1.5 - 3.5 10.55 AS ABOVE, very coarse at end of sample 2.75 3.00 0.27

3-.5 - 5.5 10.15 SAND, medium grained with some very coarse. Mod. 4.74 4.24 0.55
sorting, brownish grey.

5.5 - 6.5 5.50 SAND, medium to very coarse, poorly sorted, grey. 5.42 10.66 0.52
H.M. Tr.
Clay at 6.4m.

E.O.H. 6.5m.

Down hole Average 0.38--
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- ------~-------------AL MINERAL SANDS TITLE NO: E.L. 41/88 ~883S6CLIENT: NATION v

AREA: GOWPER-pQINT - BACK BEACH HOLE NO: 1040NE 4020NW

5.2.89DATE DRILLED:
METHOD: Rig

GRAHAM LEELOGGED BY:

,
Description % Slime %1000 um % H.M.Interval Dr&~~t.(m)

SAND, coarse grained, well sorted, grey. H.M. <1%. 2.89 0.58 0.31o - 1.5 5.55

AS ABOVE 1.09 1.07 0.161.5- 3.5 9.80

AS ABOVE, silty, brown. 2.82 6.11 0.223.5 - 5.5 9.60

SAND, very coarse with gravel at bottom. Poorly sorted. 5.38 15.89 0.975.5 - 6.3 7.05
brown, clay at 6.3m.

E.O.H. 6.3m.

Down hole Average 0.32

>-'
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".



---------------------CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588387
,..... -.-
j::5 : AREA: COWPER· POINT - BACK BEACH HOLE NO: 1060NE 4020NW

5.2.89DATE DRILLED:
METHOD: Rig

Dr(r,Wt. Description % Slime %1000 UlD %H.M.Interval
(m) kg)

SAND, coarse, well sorted, pale brown. 1. 78 0.30 0.10o - 1. 5 5.35

AS ABOVE 1.06 1.33 <0.011.5 - 3.5 10.20

AS ABOVE, brown 2.05 4.39 0.143.5 - 5.5 10.50

SAND, very coarse gravel at bottom. Clay at 6.3m. 7.06 3.36 0.365.5 - 6.3 4.55

E.O.H. 6.3m.

Down hole average 0.11--

I->.....
en

LOGGED BY: GRAHAM LEE



---------------------CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588388
1080NE 4020NWHOLE NO:

DATE DRILLED: 5.2.89
MEnion· Rig

COWPER-POINT - BACK BEACH

GRAHAM LEE

AREA:

LOGGED BY:

Interval Drcf,Wt. I Description % Slime % 1000 um % H.M.
Cm) kg)

o - 1.5 2.30 SAND, coarSe grained, -"ell sorted, brown. 4.73 0.25 0.10

1.5 - 3.5 10.75 AS ABOVE, greyish brown. 2.55 1. 79 0.13

very coarse, moderate sorted. Greyish brown. 1.93 9.60 0.253.5 - 5.5 11.30 SAND,

AS ABOVE with gravel at bottom. Clay at 7.4m. 3.27 15.98 0.385.5 - 7.4 8.70

E.O.H. 7.5m.

Down hole average 0.22

-'"0-
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- ------
CLIENT: NATIONAL MINERAL SANDS

- - - -- - - - --TITLE NO: E.L. 41/88 - - -­588389
". ,AREA:

-:' " ,-. COWPER-POINT - BACK BEACH HOLE NO: llOONE 4020NW

5.2.89DATE DRILLED:LOGGED BY: GRAHAM LEE
METHOD: Ri

Or&~~t. Description %Slime %1000 UIII I%H.M.Interval
(m)

grained, well sorted, 1.53 0.17 0.16o - 1.5 4.90 SAND, coarse grey.

1.09 0.82 0.141.5 - 3.5 10.85 AS ABOVE

8.85 AS ABOVE, brownish grey. 1.08 6.19 0.153.5 - 5.5

2.20 15.48 0.345.5 - 7.5 7.15 AS ABOVE, very coarse with granules.

18.46 23.01 0.667.5 - 7.6 0.95 AS ABOVE.
Clay at 7.6.

E.O.H. 7.6m.

Down hole average 0.21

-'""
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---------------------
588330

ll20NE 4020NWHOLE NO:

5.2.89

E.L. 41/88TITLE NO:

DATE DRILLED:
METHOD, Rig

NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

GRAHAM LEE

CLIENT:

AREA:

LOGGED BY:
.

,

Dr&'~~t. Description % Slime %1000 um % R.M.Interval
(til)

o - 1.5 6.00 SAND, medium - coarse grained. Well sorted, grey. 1.36 0.14 0.24

1.5 - 3.5 8.35 AS ABOVE, coarse grained. 1.36 0.23 0.14

3.5 - 5.5 10.65 AS ABOVE, very coarse. 1.09 8.13 0.29

5.5 - 7.5 SAND, very coarse with gravel at bottom and rock 3.96 11.21 0.749.25
fragments.
Clay at 7.0m.

E.O.H. 7.lm.

Down hole Average 0.16

.....
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APPENDIX 2 • 2 2

Line lOOON West of Blowhole Creek

588381
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------------
CLIENT: NATIONAL MINERAL SANDS

- - - --
TITLE NO: E.L. 41/88 - - -­

5883~;';

AREA: COWPER POINT - BACK BEACH HOLE NO: 1040E lOOON

DATE DRILLED: 27.1.89GRAHAM LEELOGGED BY:

METHOD: RiQ

Description % Slime % +1000 um] % H.M. IInterval Dry Wt.
(m) (kg)

17.68 21.64 7.07o - 0.9 2.30 SAND, medium to coarse grained with pebbles and clay.
Brown clay at 0.9m.

E.O.H. 0.9m.

Down hole average 7.07

Depth and grade at 1.5% cut-off 7.07o - 0.9
--

-'"'0



------------
CLIENT: NATIONAL MINERAL SANDS ---------

TITLE NO: E.L. 41/88 588383
AREA: COWPER POINT - BACK BEACH HOLE NO: 1080E 1000N

DATE DRILLED: 27.1. 89

R

GRAHAM LEELOGGED BY:

METHOD: iQ.

Interval Dry Wt. Description % Slime %+lOooum] %H.M. I(m) (kg)

a - 0.5 SAND, grey organic rich a - O.lm.

Not sampled Clay, brown plastic 0.1 - O.Sm.

E.O.H. O.Sm.

-en-



--------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 588384
HOLE NO: 1120E lOOON

DATE DRILLED: .27.1.89

D R
GRAHAM LEELOGGED BY:

METRO : ie

Wt. Description % Slime % + 1000 urn 'I % H.M.
I

Interval Dry
(m) (kg)

granules. Pale grey. 5.58 5.58 2.68o - 1.2 2.95 SAND, medium grained with some
Clay brown at 1.2m.

E.O.H. 1.2m.

Down hole average 2.68

Depth and grade at 1.5% cut-off 2.68o - 1. 2

-en
N



._----------
CLIENT: NATIONAL MINERAL SANDS ---------TITLE NO: E.L.41/88 588385
AREA: COWPER POINT - BACK BEACH HOLE NO: l160E lOOON

DATE DRILLED: .27.1.89

METHOD R'
GRAHAM LEELOGGED BY:

: ~g

Interval Dry Wt. Description % Slime %+ 1000 urn %H.M. L(rn) (kg)

o - 1. 5 3.70 SAND, medium to coarse grained, moderately sorted, 5.43 1.85 1.08
yellow. H.M. Tr.

1.5 - 1.6 AS ABOVE, very clayey. 1.6m. Clay yellow-orange
(Not sample~)

E.O.H. 1.6m.

Down hole average 1.08

>-'
en
w



._----------
CLIENT: NATIONAL MINERAL SANDS ---------TInE NO: £.L. 41/88 58838 f)

HOLE NO: 1200E 1000N

DATE DRILLED: .27.1.89

R

COWPER POINT - BACK BEACH

GRAHAM LEE
METHOD: ill

Interval Dry Wt. Description % Slime %+ 1000 um %H.M. I(00) (kg)

a - 1.0 2.35 SAND, medium grained, clayey. Some indurated lumps. 15.89 9.53 1. 79
Yellowish brown.
La clay with IEbbles. Grey.

E.O.H. 1.Om.

Down hole average 1. 79

a - 1.0 Depth and grade at 1.5% cut-off 1. 79

~

en
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---------------------
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CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
5883~n

HOLE NO: 1240E lOOON

LOGGED BY: GRAHAM LEE DATE DRILLED: 27.1.89
METHOD: Rie

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

o - 0.25 CLAY, brown with lateritic nodules.
(No sample)

.

-V1
V1



---------------------
" : > CLIENT:a ~J

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88 5883Q8
HOLE NO: l280E 1000N

DATE DRILLED: 27.1.89
ME 00 R"

GRAHAM LEELOGGED BY:

TH : 1~

Wt. Description % Slime %+lOooum] %H.M. I
Interval Dry

(m) (kg)

o - 1.5 CLAY, brown lateritic on surface, grades down to grey
(No sample and orange mottled. Plastic.

E.O.H. 105m.

-

>-'
en
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---------------------CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
5883U9

HOLE NO: 1320E 1000N

DATE DRILLED: 27.1.89

METiiOD R'
GRAHAM LEE

: 1~

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

dark grey organic rich then brown 10.20 5.29 1. 32o - 1.5 2.15 SAND, medium grained,
clayey sand. Clay at 1.5m.

E.O.H. 2.Om. in clay

Down hole average 1.32

,...
en
--J

LOGGED BY:
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APPENDIX 2.23

Line l6~8N West of Blowhole Creek
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----------
CLIENT: NATIONAL MINERAL SANDS

-------
TITLE NO: E.L. 41/88 - - --­588401

AREA: COWPER POINT - BACK BEACH HOLE NO: 540E l638N

DATE DRILLED: .27.1.89

METHOD R"

GRAHAM LEELOGGED BY:

: ~Q

Description % Slime %+ 1000 um" % H.M. IInterval Dry Wt.
(m) (kg)

o - 1.5 0.15 SAND, medium to coarse grained, grey and brownish grey, 16.67 5.62 1.42
becomes clayey with depth.

AS ABOVE with increasing clay. Becomes sandy pale grey 25.16 5.93 1.381.5 - 2.0 2.65
clay at 2.Om. 2.0 - 2.5m. grey plastic clay.

E.O.H. 2.5m.

Down hole average 1.41

,....
en
-0



- ------~---
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - BACK BEACH

- .. _--------
TITLE NO: E.L.41/88 588402

HOLE NO: 580E 1638N

DATE DRILLED: 27.1.89LOGGED BY: GRAHAM LEE
METIlOD: Rill.

Wt. Description % Slime % + 1000 urn %H.M. I
Interval Dry

(m) (kg)

3.15 SAND, medium to coars€ grained, moderate sorting, brown • 11.25 4.07 2.65o - 1.5
H.M. visible

ABOVE, becomes clayey with depth. Some H.M. visible. 17.90 8.63 0.501.5 - 3.0 4.30 AS
2.8m. grey and green plastic sandy clay.

E.O.H. 3.Om.

Down hole average 1.58

Depth and grade at 1.5% cut-off 2.65--o - 1.5

.

,...
C'
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--------------~------
CLIENT: NATIONAL MINERAL SANDS TInE NO: E.L. 41/88 588403
AREA: COWPER POINT - BACK BEACH HOLE NO: 620E 1638N

DATE DRILLED: 27.1. 89

METIIOD R"
GRAHAM LEELOGGED BY:

: 1. I!

Dr0 Wt. Description % Slime % + 1000 um % H.M. IInterval
(m) kg)

medium to coarse grained, moderately sorted, dark 18.07 7.47 2.90o - 1.5 3.65 SAND,
brown, indurated.

2. 5m. clayey grey san, 22.68 13.75 1.851.5 - 2.9 4.90 AS ABOVE, becomes clayey with depth.
becomes clay at 2.9m.

E.O.H. 2.9m.

2.39Down hole average

1.5% cut-off 2.39Depth and grade ato - 2.9

~

0'
~



· --
CLIENT:

LOGGED BY:

- - ---
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

.. - - - . ... - ..
TITLE NO: E.L. 41/88

DATE DRILLED: .27.1.89

- ... _­
588 404

HOLE NO: 660E 1638N

METHOD: RiQ

1oIt. Desc.ription % Slime %+lOooum'l % H.M.
I

Interval Dry
(m) (kg)

o - 1.5 4.15 SAND, medium to coarse grained. Some very coarse grains. 14.74 12.90 3.23
Moderately well sorted, brownish grey then brown.
Clayey near bottom. H.M. visible.

1.5 - 2.6 4.55 SAND, very coarse well sorted, clean. 2.5 clayey sand 11.02 49.53 1.09
and clay.

E.O.H. 2.6m.

Down hole average 2.32--
o - 1.5 Depth and grade at 1.5% cut-off 3.23

,...
0-
N
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,--- ....... _-
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - BACK BEACH

- ---~----.
TInE NO: E.L. 41/88 588405

HOLE NO: 700E 1638N

DATE DRILLED: 27.1.89

METIlOD R'

GRAHAM LEELOGGED BY:

: J.g

Interval Dry Ylt. Description %Slime %+ 1000 urn %H.M. I(m) (kg)

o - 1.5 3.70 SAND, medium grained, well sorted, grey and brown. 10.54 1.69 6.10
H.M. Tr.

1.5 - 2.5 6.30 SAND, medium to coarse grained sand very coarse, poorly 16.97 17.57 3.29
sorted ~ith increasing clay. 2.5m. clay with
granules and sand throughout.

E.O.H. 2.5m.

Down hole average 4.15

o - 2.5 Depth and grade at 1.5% cut-off 4.15--

......
""'""



CLIENT:

AREA:

.. --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- .. - - - .....
TITLE NO: E.L. 41/88

-,"-_r
588406

HOLE NO: 740E 1638N

DATE DRILLED: 27.1.89

METHOD R'
GRAHAM LEELOGGED BY:

: ~g

Interval Dry Wt. Description % Slime % + 1000 um %H.M. I(m) (kg)

o - 1.5 3.10 SAND,medium to coarse grained, some very coarse. Pale 9.81 3.20 4.92
brown with some indurated layers. H.M. Tr.

1.5 - 2.5 4.20 AS ABOVE, grades down to clay with poorly sorted coarse 14.81 15.31 2.42
sand.

E.O.H. 2.5m.

Down hole average 3.92

a - 2.5 Depth and grade at 1.5% cut-off 3.92

>-'
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- ..
CLIENT:

AREA:

.. - ---
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - ..
TITLE NO: E.L. 41/88

- - _...
588407

HOLE NO: 780E 1638N

DATE DRILLED: .27.1.89

R

GRAHAM LEELOGGED BY:

METHOD: iQ

Interval Dry Wt. Description %Slime % + 1000 um % H.M.
I(m) (kg)

o - 1. 5 5.60 SAND, medium to very coarse grained. Poorly sorted. Grey 10.43 8.11 3.86
and brown, indurated.

1.5 - 2.1 3.25 AS ABOVE, grades to poorly sorted, very coarse sand and 23.51 27.20 1.40
gravel with plastic clay matrix.

E.O.H. 2.1m.

Down hole Average 3.16

o - 1. 5 Depth and Grade at 1. 5% Cut-off 3.86--

,....
0'
en



- --
CLIENT:

, "

lot ',;~ 'AREA :

- - - --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - - --­
TITLE NO: E.L. 41/88 - - - -.

588408
HOLE NO: 820E 1638N

DATE DRILLED: ,27.1.89GRAHAM LEELOGGED BY:

METHOD: Rio

Descrip1:ion % Slime %+ 1000 um %H.M. I
In1:erval Dry Wt.

(m) (kg)

SAND, medium to coarse grained layers. Well sorted. Rich 4.95 13.41 7.60o - 1.5 4.55
H.M. Seams brownish grey. H.M. 5%+

SAND, coarse grained, poorly sorted with green/grey clay 26.71 11.41 6.201.5 - 1.9 1.90
matrix.

E.O.H. 1.9m.

Down hole average 7.31

Depth and grade at 1.5% cut-off 7.31o - 1.9

.....
0'
0'



._-------------~-~-~-

.~

CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
588409

HOLE NO: 860E 1638N

DATE DRILLED: .27.1.89

00 R'
GRAHAM LEELOGGED BY:

MElli : ~Q

Description % Slillle % + 1000 um % H.M. IInterval Dry Wt.
(m) (kg)

o - 1.5 4.40 SAND, medium grained with some granules and coarse layers. 13.23 4.76 7.60
Dark grey with some indurated layers. Clayey at
1.5m.
1.5m. brown plastic clay with sand.

E.O.H. 1.5m.

Down hole Average 7.60--

Depth and grade at 1.5% cut-off 7.60o - 1.5

.....
cro
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._-----~-------------
CLIENT:

,1> AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

TITLE NO: E.L. 41/88
588410

HOLE NO: 900E l638N

DATE DRILLED: 27.1.89

METHOD R"

GRAHAM LEELOGGED BY:

: 1.Q

lit. Description %Slime %+ 1000 um I%H.M. I
Interval Dry

([II) (kg)

medium to coarse grained, moderately well sorted. 10.63 22.03 1.600- 1.5 2.20 SAND,
Dark grey. H.M. Visible.
1.5m. clay, dark brown.

E.O.H. 1.5m.

Down hole average 1.60

Depth and grade at 1.5% cut-off 1.60o - 1.5

....
0'
00



- _.
588 411

940E l638NHOLE NO:

- -- ­E.L. 41/88

DATE DRILLED: 26.1.89

ME OD R

- ­TITI...E NO:-NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH - Bed of Blowhole Creek

GRAHAM LEE

--------
AREA:

LOGGED BY:

CLIENT:

TH : i2

Wt. Des.cription % Slime %+ 1000 um % H.M. I
Interval Dry

(m) (kg)

SAND, medium to coarse grained. Some fine shell and 12.15 13.2 5.11o - 1.5 3.40
granules. H.M. 2-5% (coarse)

22.84 17.59 6.131.5 - 2.0 4.00 AS ABOVE, then clay at 1.9m. Basement metamorphic at
2.0m. H.M. 2-5%.

E.O.H. 2.Om.

Down hole 5.37average

Depth and grade at 1. 5% cut-off 4.37o - 2.0
~ ·-7

0-0
C1'

'"

-
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- - - -­
588412

HOLE NO: 960E 1638N

25.1,89

LINE NO:

DATE DRILLED:
Method: Rig

- - --TITLE NO: E.L. 41/88
----

NATIONAL MINERAL SANDS

.COWPER.POINT - BACK BEACH

ANDREW DOVE

- - ---
,

Interval DrCr Wt. Description % Slime %+1000 urn % H.M.
(m) kg)

SAND, fine - medium grained, dark brown, indurated. Hit 17.06 13.24 7.99o - 1,5 2.65
dark brown clay.

1.5 - 2.0 NA CLAY and weathered sandstone. Hit sandstone. NA NA NA

E.G.H. 2.Om.

Down hole average 7.99

G - 1.5 Depth and grade at 1.5% cut-off 7.99

--..J
0

41'! CLIENT:

AREA:

LOGGED BY:

·- -
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APPENDIX 2.24

Line 2688N West of Blowhole Creek

588413
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-- -­
58841 'i

DATE DRILLED: 26.1.89

HOLE NO: 440E 2688N

- - - -­TITLE NO: E.L. 41/88----
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHA!'! LEE

- - - --
AREA:

LOGGED BY:

CLIENT:

METHOD: RiQ.

Wt. Description % Slime %+ 1000 um %H.M. IInterval Dry
(m) (kg)

o - 1.4 3.20 SAND, coarse grained, grey. Silty towards bottom. 104m. 7.75 15.39 0.77
clay, brown micaceous.

E.O.H. 104m.

Down hole average 0.77

,....
"tv
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- -­58841~)
480E 2688NHOLE NO:

- -­41/88­E.L.

DATE DRILLED: 26.1.89

- ­TITLE NO:----
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

- - - --
AREA:

LOGGED BY:

CLIENT:

METHOD: RiQ

Description % Slime % + 1000 um %H.M. IInterval Dry Wt.
(m) (kg)

I organics. Tr of H.M. 6.18 22.71 0.40o - 1.5 3.65 SAND coarse grained, grey. Some
Li ttle clay.

becomes clayey at bottom. 24.99 21. 73 0.921.5 - 2.5 3.70 SAND, as above,
Clay, dark grey plastic; with some sand.

E.O.H. 2.5m.

Down hole average 0.61

.....
"w

- -•



- - - -­
588416

HOLE NO: 520E 2688N

DATE DRILLED: 26.1.89

o R

- - -­TITLE NO: E.L. 41/88----NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

GRAHAM LEE

- - - --
METII D: i~

Description % Slime % + 1000 um % H.M. IInterval Dry Wt.
(m) (kg)

o - 1.5 SAND, coarse grained, poorly sorted, grey. Clay at 1.4m. 6.54 29.83 0.262.50
Sandstone, weathered at 1.5m.

E.O.H. 1. Sm.

Down hole average 0.26

.....
".e-

-

4 j CLIENT:

AREA:

LOGGED BY:

· - -



._-------
CLIENT: NATIONAL MINERAL SANDS - - - -----­TITLE NO: E.L. 41/88 - -­588417

HOLE NO: 560E 2688N

DATE DRILLED: 26.1.89

OD R

COWPER POINT - BACK BEACH

GRAHAM LEE

AREA:

LOGGED BY:

METIl : ig

Description % Slime %+ 1000 um %H.M. IInterval Dry Wt.
(m) (kg)

o - 1.5 4.55 SAND, medium grained, well sorted, grey. No visible H.M. 4.30 13.98 0.55
Clay, pale grey, plastic 1.4 - 1.5m. (excluded
from sample)

E.O.H. 1.5m.

Down hole average 0.55

-"VI

-



- - -­588418
HOLE NO: 600E 2688N

-- ­E.1. 41/88

DATE DRILLED: 26.1.89

- ­TITLE NO:---
METHOD: RiQ

Description % Slime % + 1000 urn % H.M. IInterval Dry Wt.
(m) (kg)

SAND, coarse to very coarse grained, well sorted and 8.29 36.76 1,15o - 1,3 2.77
rounded. Grey. H.M. Tr.
Sandstone weathered 1.3m - 1.4m.

E.O.H. 1.4m.

Down hole average 1,15

....
"'"'

-

• - - - - - - - -CLIENT: NATIONAL MINERAL SANDS
, "

-i ,L :"( AREA: COWPER POINT - BACK BEACH

LOGGED BY: GRAHAM LEE



•
,.j

- -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - - - -­TITLE NO: E.L. 41/88 - - - -­
588419

HOLE NO: 640E 2688N

DATE DRILLED: 26.1.89

o R
GRAHAM LEELOGGED BY:

METH D: ig

Wt. Description % Slime % + 1000 um I% H.M. IInterval Dry
(m) (kg)

o - 1.5 3.00 SAND, coarse grained, some very coarse, moderately sorted. 3.15 16.33 0.30
H.M. Tr.

6.80 36.04 0.531.5 - 2.1 1.15 AS ABOVE. Weathered sandstone 2.1m.

E.O.H. 2.1m.

Down hole average -9.:.17

--.j
-.j

-



CLIENT: NATIONAL MINERAL SANDS
----------

HOLE NO: 680E 2688N
I" "

4 :: '- AREA: COWPER POINT - BACK BEACH

- - -----­TITLE NO: E.L. 41/88 - -­588420

DATE DRILLED: 26.1.89

R

GRAHAM LEE
METHOD: is!

Description % Slime % + 1000 um % H.M. I
Interval Dry Wt.

(m) (kg)

a - 0.6 0.55 SAND, coarse grained, dark clayey. Weathered 21.09 9.90 6.50grey,
sandstone 0.5m.

E.O.H. 0.6m.

Down hole average 6.50

o - O.y dEpth and grade at 1.5% cut-off 6.50

.....
--J
co

-

LOGGED BY:



• - -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH

- - - - - - -­TITLE NO: E.L. 41/88 - - - -­588421
HOLE NO: 720E 2688N

DATE DRILLED: 26.1.89

METHOD R"
GRAHAM LEELOGGED BY:

: 19

Wt. Description % Slime % + 1000 um I% H.M. I
Interval Dry

(m) (kg)

medium - very coarse grained. Poorly sorted, 10.02 26.01 1.04o - 1.0 0.65 SAND, grey.
Sand, clayey at LOrn. then to weathered calcareous
sandstone at 1.Orn.

E.O.H. LOrn.

Down hole average 1.04

.

.....
""'"

-



---------• - -
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH - Western bank Blowhole Creek

- - -­TITLE NO: E.L. 41/88 - - - -­
5881~h

HOLE NO: 760E 2688N ......

DATE DRILLED: 26.1.89GRAHAM LEELOGGED BY:

METIlOD: Ria

Description % Slime %+lOoouml % H.M. IInterval Dry Wt.
(m) (kg)

very clayey, 14.86 12.50 1.140- 0.3 1. 90 SAND. medium to coarse grained, grey,
organic rich.

E.O.H. in dark grey clay 0.3m.

Down hole average 1.14

~

CD
0



- -­
588423

800E 2688N

DATE DRILLED: 26.1.89

HOLE ~O:

-----­TITLE ~O: E.L. 41/88-NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH - in Blowhole Creek

GRAHAM LEE

--------
AREA:

CLIENT:

LOGGED BY:

METHOD: Ri"

Wt. Description % Slime % + 1000 urn % H.M. I
Interval Dry

(m) (kg)

SAND, medium to coarse grained, very silty and organic 17.38 9.06 0.60Q - 1.5 2.10
rich. Dark grey.

1.5 - 1.6 NA SANDSTONE, weathered, calcareous NA NA NA

E.O.H. 1.6m.

Down hole average 0.60--

~

OJ
~

- -•



- - - -­
58842,

HOLE NO: 840E 2688N 1

DATE DRILLED: 26.1.89

OD R

- - -­TITLE NO: E.L. 41/88NATIONAL MINERAL SANDS

COWPER POINT - BACK BEACH (east bank Blowhole Creek)

GRAHAM LEE

---------
AREA:

LOGGED BY:

CLIENT:

METII : iQ

Wt. Description % Slime % + 1000 um % H.M. I
Interval Dry

(m) (kg)

SAND, medium to coarse grained. grey. H.M. 5%+ (coarse) 8.13 1.42 6.22o - 1.5 3.30

AS ABOVE, with mi~or very coarse sand. H.M. 2-5%. 8.07 2.29 2.041.5 - 3.0 4.60
Clay brown and grey, plastic 3.Om.

E.O.H. 3.0m.

Down hole average 4.13

Depth and grade at 1.5% cut-off 4.13o - 3.0 --

....
O:J
N

- -•
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58842J

APPENDIX 2.2 5

Intermediate Strandlines Line 2200N (1160E - 20BOE)

183



. --
CLIENT:

- - - --
NATIONAL MINERAL SANDS

- - - - - - - --
TITLE NO: E.L. 41/88

- -­58842G -
AREA: COWPER POINT HOLE NO: 1160E 2200N

DATE DRILLED: 9.2.89

METHOD' RIG

GRAHAM LEELOGGED BY:

Interval Dry Wt. Description % Slime % + 1000 um %H.M.

I(m) (kg)

o - 1.5 3.70 SAND, medium grained, well sorted, grey 5.32 0.32 1.24

1.5 - 3.5 5.50 AS ABOVE, with sand sized shell at end of sample. 6.87 0.23 1.61

3.5 - 5.5 7.00 AS ABOVE, with coarse shell fragments 3.58 0.72 3.32

5.5 - 6.0 1.90 AS ABOVE, shell rich, sandstone at 6.0m. 7.94 3.34 2.51

EOH 6.0m.

Down hole Average 2.16

o - 6.0 Depth and Grade at 1. 5% Cut-off 2.16--

,

.
-(J)

""'



---------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COI-'PER POINT

TITLE NO: E.L. 41/88 58842'/
HOLE NO: l200E 2200N

9.2.89
RIG

DATE DRILLED:

METHOD'

GRAHAM LEE

Interval Dry Vit. Description % Slime %+ 1000 urn % H.M. I(m) (kg)

.
o - 1.5 3.30 SAND, medium grained, well sorted, grey. 4.20 0.15 2.84

1.5 - 3.5 7.65 SAND, medium grained, well sorted, grey. Shell rich 5.72 0.24 3.22
H.M. 1 - 2%

3.5 - 5.5 6.30 AS ABOVE, with some course shell fragments. H.M. 1 - 2% 4.35 0.45 2.53

5.5 - 6.0 5.95 AS ABOVE, with layers of very coarse shell and pebbles 6.63 1.24 3.95
near bottom. H.M. 1 -2%. Sandstone at6.Om.

Drilled to 6. 1m.

EOH 6.lm.

Down hole Average 2.96--
o - 6.0 Depth and Grade at 1. 5% Cut-off 2.96

-00
en

LOGGED BY:



- ----------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88

- - -­588428
HOLE NO: 1240E 2200N

9.2.89

RIG

DATE DRILLED:

METHOD'

COWPER POINT

GRAHAM LEE

AREA:

LOGGED BY:

Interval Dry Wt. Description % Slime %+ 1000 urn %H.M. I(m) (kg)

o - 1.5 SAND, medium grained, well sorted, 4.81 1.47 0.2B1.85 grey.

7.10 0.46 0.481.5 - 3.5 5.35 SAND, medium grained, well sorted, dark grey.

3.5 - 5.5 7.65 SAND, fine to medium grained, silty, moderate sorted. 4.71 2.59 1. 79
Rich fine shell and coarse shell fragments.

5.5 - 7.5 2.50 AS ABOVE, Sandstone at 5.7rn. 6.49 10.94 3.77

EOH 5.7m.

I

/00

,

>-"
00
0'



CLIENT: E.L. 41/88

- - - - _.. --
NATIONAL MINERAL SANDS

- - - - - - --
TITLE NO:

- - - -­588429

HOLE NO: l280E 2200N

9.2.89
RIG

DATE DRILLED:

METHOD

GRAHAM LEE

COWPER POINTAREA:

LOGGED BY:

:

% Slime %+ 1000 ~ H.M.

I
Interval Dry Wt. Description urn ;,

(m) (kg)

0- 1.5 2.95 SAND, medium grained, well sorted, dark grey 8.70 0.20 0.29

1.5- 3.5 4.90 AS ABOVE, with hard indurated layer at top,dark brown 9.31 0.04 0.61

3.5 - 5.5 5.65 SAND, medium to fine grained shell rich with some 4.02 0.34 0.80
coarse fragments, moderately sorted, pale grey - creamy.

(Marine sediment)

5.5 - 7.5 7.40 AS ABOVE 3.05 0.68 1.93

7.5 - 8.0 2.55 AS ABOVE, then sandstone coarse with shell and granule 14.12 4.02 1.55
sized quartz particles.

EOH 8.Om.

Down hole Average 0.98

,

.....
OJ

"

,: :; ..
"or, h." _~



·_-------------------
588430

HOLE NO: 1320E 2200N

9.2.89

RIG

DATE DRILLED:

METHOD

TITLE NO: E.L. 41/88

COWPER POINT

NATIONAL MINERAL SANDS

GRAHAM LEE

:

Interval Dry Wt. Description % Slime % + 1000 urn % H.M.
I(m) (kg)

o - 1.5 2.55 SAND, medium grained, well sorted, grey 6.77 0.16 0.71

1.5 - 3.5 7.15 AS ABOVE, some induration, dark grey 5.79 0.09 0.79

3.5 - 5.5 5.35 AS ABOVE, thick indurated layer with peat overlying. 10.53 0.24 1.20

5.5 - 7.25 5.15 SAND, as above then coarse shell overlying, sandstone 6.70 2.72 1.50
white calcareous

EOH 7.25m.

Down hole Average 0.85--

>-"
(»
(»

CLIENT:

AREA:
•

4 " 'LOGGED BY:



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 58843 J
AREA: COWPER POINT HOLE NO: l360E 2200N

9.2.89
RIG

DATE DRILLED:

METHOD

GRAHAM LEELOGGED BY:

:

Interval Dry Wt. Description % Slime % + 1000 urn % HoM.
I(m) (kg)

o - 1.5 2.00 SAND, medium grained, well sorted, grey. 4.32 0.30 0.58

1.5 - 3.5 8015 AS ABOVE 5.09 0.04 1.40

3.5 - 5.5 6.85 AS ABOVE, dark brown with minor induration 7.42 0.20 2.83

50S - 6.5 2.35 SAND, fine to medium grained, silty, moderate sorted, 6.86 0.34 1.82
some fine pyritic sandstone at 6.5m.

EOH 6.5mo

Down hole Average 1. 71--
o - 6.5 Depth and Grade at 1.5% Cut-off 1.71--

-00

'"'



--------------------
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88 588432
HOLE NO: 1400E 2200N

LOGGED BY: GRAHAM LEE DATE DRILLED: 9.2.89

METHOD: RIG

Wt. Description % Slime % + 1000 urn %H.M.
I

Interval Dry
(m) (kg)

o - 1,5 3.55 SAND, medium grained, well sorted, grey 6.74 0.15 1,03

1,5 - 3.5 4.90 SAND, as above,dark brown, indurated 6.41 0.28 0.56

3.5 - 5.5 3.70 AS ABOVE 7.23 1,20 0.57

5.5 - 6.5 4.85 SAND, as above with some shell fragments and minor 9.50 0.75 1·0.96gravel

EOH 6.75m. Sandstone.

Down hole Average 0.74

>-'

'"0



--------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L.41/88 58843J
AREA: COWPER POINT HOLE NO :l440E 2200N

9.2.89DATE DRILLED:

METHOD' RIG

GRAHAM LEELOGGED BY:

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

o - 1.5 3.05 SAND, medium grained, well sorted, grey 3.50 0.09 0.51

1.5 - 3.5 6.90 AS ABOVE, dark brown, indurated 4.11 0.60 1.29

3.5 - 5.5 4.10 AS ABOVE, with gravel and shell fragments at bottom 6.44 10.83 3.00

5.5 - 5.7 0.45 CLAY, grey pyritic with sand and minor gravel and 18.58 3.34 3.23
metamorphic rock fragments

EOH 5.7m.

Down hole Average 1. 75

0-5.7 Depth and Grade at 1.5% Cut-off 1. 75--

-'!)-



------------­588434TITLE NO: E.L. 41/88

Ii. - - - - - -
f' ".

CLIENT: NATIONAL MINERAL SANDS
~:~ "

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

HOLE NO: 1480E 2200N

18.1.89

Interval Dry Wt. I Description % Slime %+1000 um I% H.M. I(m) (kg)

o - 1.5 2.95 SAND, fine to medium grained, dark grey grades to 7.99 0.75 1.09
dark brown, organic righ (peaty)

1.5 - 3.5 6.70 SAND, medium grained, dark brown, indurated, R,S, 5.07 2.49 0.57
some gravel.

3.5 - 3.75 1.90 SAND, fine to medium grained, dark grey. silty, some 6.39 2.92 2.39
gravel. Rit sandstone.

EOR 3.75m. Sandstone.

Down hole average 0.90--

.....
'1J
N



HOLE NO: 1520E 2200N

• - -
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

- - - - - - -
TITLE NO:

_.- -
E.L. 41/88

- - ­58843;)-
18.1.89DATE DRILLED:

METHOD R
ANDREW DOVELOGGED BY:

: is!

Interval Dry Wt.
I

Description % Slime %+1000 um
'I

% H.M. I(m) (kg)

o - 1. 5 3.45 SAND, fine to medium grained, grey grading to dark 6.65 0.78 0.80
brown, silty, indurated.

1.5 - 3.5 7.45 SAND, medium grained, dark brown, some gravel layer, 4.07 3.24 1.02
indurated.

3.5 - 4.5 3.30 SAND, medium to coarse grained, dark grey coarse shell, 2.37 12.54 1.28
gravel. Hit sandstone.

EOH 4.5m. Sandstone.

Down hole average l.00--

~

-0
W



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588436
AREA:

LOGGED BY:

Interval
(m)

COWPER POINT - HIGH DUNE

ANDREW DOVE

Dry Wt. I
(kg)

Description

DATE DRILLED:
METHOD· Rig

% Slime

HOLE NO: 1560E 2200N

18.1.89

%+1000 um \ % H.M.

o - 1.5

1.5 3.5

3.5 - 3.75

3.75 - 4.5

No sample

o - 3.75

5.05

7.35

0.70

SAND, fine to medium grained, pale grey. H.M. 1%

SAND, fine to medium grained, dark brown, grey to medium
grained grey then dark brown indurated, some gravel

SAND, medium to coarse grained, grey, abundant fine
shell, some gravel. Hit sandstone.

PUSHED down to 4.5m. Coarse to very coarse sandstone,
abundant coarse shell, very hard to drill then into
shell rich sandstone fine, very hard.

EOH 4.5m.

Down hole average

Depth and grade at 1.5% cut-off

1.32

3.38

4.38

0.20

1.15

24.96

2.14

.3.26

2.00



--------------------
TITLE NO 4 / 8 r:;, 8 uC: 43 '('CLIENT: NATIONAL MINERAL SANDS : E.L. 1 8 v

AREA:

LOGGED BY:

COWPER POINT - HIGH DUNE

ANDREW DOVE DATE DRILLED:
METHOD: Rig

HOLE NO: 1600E 2200N

18.1. 89

Interval Dry Vlt.
I

Description % Slime %+1000 um
"

% H.M. I(m) (kg)

o - 1. 5 4.10 SAND, fine to medium grained, light grey, grades to 6.72 0.18 0.83
dark grey.

1.5 - 3.0 3.80 SAND, medium grained, dark brown, indurated, some gravel 5.42 1.11 1.96
Hit sandstone.

EOH 3.Om.

Down hole Average 1.40

--0
en



- - - - - - - - - - - - - _. - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 - -­588438

"
q: ...> ---' AREA: COWPER POINT - HIGH DUNE HOLE NO: 1640E 2200N

18.1.89DATE DRILLED:
METHOD: Rig

ANDREW DOVELOGGED BY:

Interval Dry Wt. Description % Slime %!-lOoo um
\

% H.M. I(m) (kg)

1.00
-.'

grey to dark grey, silty, 7.66 0.99o - 1.5 1.50 SAND, fine to medium grained,
organic rich.

5.12 4.32 1.341.5- 1.9 1.30 SAND, fine to medium grained, dark brown, indurated.
Hit weathered sandstone.

EaH 1.9m. Sandstone.

Down hole average 1.07

>-0
-D
0'



· - - - - - - - - - - - - - _. - - - - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 585'439~ ,
AREA: COWPER POINT - HIGH DUNE HOLE NO: l680E nOON

LOGGED BY: ANDREW DOVE DATE DRILLED: 18.1.89
METHOD: Rig

Interval Dry Wt.
I

Description % Slime %1"1000 um
1

% H.M. I(m) (kg)

o - 1.5 4.65 SAND, fine to medium grained, light grey. H.M. trace. 2.26 0.14 0.88

1.5 - 2.9 2.90 AS ABOVE, grades to sand medium grained, dark brown, 5.69 3.73 2.76indurated, gravel and pebble layers. Hit sandstone.

EOH 2.9m. Sandstone.

Down hole Average 1. 79--
o - 2.9 Depth and Grade at 1. 5% Cut off 1. 79

>-'
-0
-.J



·_---------~----------
ii ,,' CLIENT: NATIONAL MINERAL SANDS TInE NO: E.L. 41/88 5884 lj 0

HOLE NO: 1720E 2200N
(0.5m. south)

18.1.89 of pegDATE DRILLED:
METHOD· Rig

AREA: COWPER POINT - HIGH DUNE

LOGGED BY: ANDREW DOVE

Int:erval Dry Wt.
I

Description % Slime %+1000 UJD

1
% H.M.

I(m) (kg)

o - 1.5 4.20 SAND, fine to medium grained, light grey grading to grey. 3.16 0.10 2.35H.M. trace.

1.5 - 3.0 3.60 SAND, medium grained, dark brown, indurated. Hit sandstone. 5.74 5.32 1.39

EOH 3.Om . Sandstone.

.

Down hole Average 1.87--
Depth and Grade 1.5% Cut off 2.35o - 1.5 at

--0
(»



- -
TITLE NO:

•
" .,

(i 'J ~'-
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

- - - - - _.- - - .. -
E.L. 41/88 588441

HOLE NO: 1760E nOON

-
18.1.89DATE DRILLED:

METHOD R
ANDREW DOVELOGGED BY:

: io

Interval Dry Wt. I Description % Slime %.1000 um
1

%H.M. I(m) (kg)

5.48 0.18 1.52o - 1.5 4.55 SAND, fine to medium grained, light grey grades to dark
brown, indurated. H.M. trace.

1.5- 2.9 SAND, fine to medium grained, brown, 2.95 10.84 1.143.45 dark indurated,
some gravel. Hit sandstone. H.M. trace.

EOH 2.9m. Sandstone.

Down hole Average 1.34

o - 1.5 Depth and Grade at 1.5% Cut off 1.52

~

'0
'0



._-------~--------~
CLIENT:

4 ,}:~ AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

TITLE NO: E.L. 41/88 58844:2
HOLE NO: 1800E 2200N

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

18.1.89

lnt:erval Dry '<It.
I

Description %Slime %+1000 UlD

1
%H.M. I(m) (kg)

o - 1.5 2.55 SAND, fine to medium grained. brown to dark brown, 8.89 1.29 1.24
organic rich, silty.

1.5-2.75 3.70 SAND, fine to medium grained, dark brown. indurated. 6.46 5.08 0.93
Hit sandstone. H.M. trace.

EOH 2.75m. Sandstone.

Down hole average LlO

IV
0
0



._------------~~--~--
CLIENT:

'i; AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

TITI.E NO: £.Lo 41/88 588443
HOLE NO: 1840E 2200N

18.1.89DATE DRILLED:
METHOD: Rig

ANDREW DOVELOGGED BY:

Int:erval Dry Vlt.
I

Descript:ion % Slime %+1000 um
'I

% HoM. I(m) (kg)

fine to medium grained, to dark 4.59 0.32 1. 74o - 1.5 1.95 SAND, grey grey.

fine to medium grained, grading to dark 4.38 5.76 1.281.5 - 205 3.05 SAND, grey
brown. Hit sandstone.

EaH 2.5m. Sandstone.

Down hole Average 1.56

o - 1.5 Depth and Grade at 1.5% Cut off 1. 74

N
0....



- --
CLIENT:

- - --
NATIONAL MINERAL SANDS

- - - - - - -
TITLE NO:

--
E.L. 41/88

- - -­
588444

-
.. "J
Lj·x ~

AREA: COWPER POINT - HIGH DUNE HOLE NO: 1a!lOE 2200N

METHOD: RigDATE DRILLED: 18.1.89
METHOD' Rig

Interval !J,y Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 2.80 SAND, fine - medium grained, grey, grades to dark brown. 4.63 0.56 1.55
Poss. indurated.

1.5 - 3.0 4.15 SAND, fine - medium grained, dark brown. Indurated. 14.68 2.86 1.10
Hit sandstone.

E.O.H. 3.0m. SANDSTONE

PIEZOMETER HOLE

Down hole average 1.33-

N
0
N

LOGGED BY: ANDREW DOVE



- - - - - - - _. - - - - - -
TITLE NO: E.L.41/88 58844:)

• - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT - HIGH DUNE
,~ ,;

LOGGED BY: ANDREW DOVE DATE DRILLED:
METHOD: Rig

17.1.89

HOLE NO: 1920E 2200N

Interval Dry Wt. Description % Slime %+1000 um
'I

% H.M.
I(m) (kg)

o - 1.5 4.00 SAND, fine to medium grained, dark grey, silty. 7.40 0.72 0.96

1.5 - 3.0 4.85 AS ABOVE, grades to dark brown, possibly indurated, 5.59 1.40 1. 70
abundant fine shell. Hit sandstone.

EOH 3.0m. Sandstone.

Down hole Average 1.33--

N
0
W



- -­58844C

HOLE NO: 1960E 2200N

17.1. 89DATE DRILLED:
METHOD' Rig

TITLE NO: E.L. 41/88

-, - - - - _. - - -- -
NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

. ANDREW DOVE

- - --
AREA:

LOGGED BY:

CLIENT:

Ineerval Dry We. Descripeion % Slime 1~IOOO um

1
% H.M. I(m) (kg)

SAND, fine to medium grained, light grey. hit dark grey 4.24 0.20 0.60o -1.5 4.75
layer.

3.10 fine to medium grained, dark brown , possible 5.91 1.60 1.131.5 - 2.8 SAND,
indurated. silty and clay rich. Hit sandstone.

EOH 2.8m. Sandstone.

Down hole Average 0.85--

N
0
~

- -



._-------------------
LOGGED BY: ANDREW DOVE

E.L. 41/88CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT - HIGH DUNE

TITLE NO:

DATE DRILLED:
METHOD: Rig

58844 'f

HOLE NO: 2000E 2200N

17.1.89

Dry Wt. Description % Slime %+1000 um I% H.M.
I

In1:erval
(m) (kg)

3.50 SAND, fine to medium grained, grey to dark grey. 6.77 1.34 0.54o - 1.5

0.60 SAND, fine to medium grained, dark brown , possible 9.86 7.04 0.481.5 - 2.0
indurated. Hit sandstone.

EOH 2.Om. Sandstone.

Down hole Average 0.53-

N
aen



----_._--._-----
AREA:

- --
TITLE NO: E.L. 41/88

- -­
58844".0

HOLE NO: 2040E 2000N

17.1. 89DATE DRILLED:
METHOD: Rig

ANDREW DOVELOGGED BY:

Interval Dry Wt.
I

Description % Slime %t-lOOO um

1
% H.M.

I(m) (kg)

dark grey, silty. 8.00 2.94 0.93o - 1.5 1.65 SAND, fine to medium grained,

grey, abundant fine shell. 5.08 0.79 0.621.5- 1.9 1.50 SAND, fine to medium grained,
Hit sandstone.

EOH 1. 9m.

Down hole Average 0.86,

'"0
'"



- -­588449
HOLE NO: 2080£ 2200N

17.1. 89

TITLE NO: E.L. 41/88

DATE DRILLED:

-- - - _•. - --- -
ANDREW DOVE

COWPER POINT - HIGH DUNEAREA:

LOGGED BY:

R G

Dry Wt. Description % Slime Z\-lOOO um I% H.:1. IInt:erval
(m) (kg)

o - 1.5 SAND, fine to medium grained, yellow brown, clay rich. 13.24 4.16 1.722.20
Hit sandstone.

EOH 1. Sm.

Down hole average 1.72

o - 1.5 Depth and grade at 1.5% cut-off 1.72

N
0
--.J

CLIENT: NATIONAL MINERAL SANDS..
/,.:
;1-, ";i' ..

·_-----
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588450

APPENDIX 2.26

Intermediate Strandlines 3l50N (960E - 2l20E)

208



-- - -­588451
HOLE NO: 960E 3150N

- ­E.L. 41/88

DATE DRILLED: 22.1.89
METHOD: Rig

- ­TI11..E NO:----NATIONAL MINERAL SANDS

ANDREW DOVE

COWPER-POINT - BACK BEACH

- - - --
AREA:

LOGGED BY:

CLIENT:
.- -

Dr(;',Wt. Description % SliJne %+1000 um I% H.M.Interval
(m) kg)

5.60 SAND, medium - coarse grained, light grey, grading to 2.07 0.15 0.78o - 1.5
grey.

7.80 SAND, medium - coarse grained, dark brown, indurated. 3.49 1.40 2.001.5 - 3.5

6.85 AS ABOVE, clay rich, silty. 4.56 9.74 0.713.5 - 5.5

4.10 AS ABOVE, clay rich, silty. Hit clay then sandstone. 7.57 13.94 0.945.5 - 7.0

E.O.H. 7.Om. SANDSTONE

Down hole average 1.14

.

N
0

""
-



- -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - ­TITLE NO: - ­E.L. 41/88 - - -­588452
80LE NO: 1000E 3150N

--
23.1.89DATE DRILLED:

METHOD: Rig
LOGGED BY: ANDREW DOVE

Dr(; .wt. Description % Slime %..1000 um I% 8.M.Interval
(m) kg)

3.10 SAND, fine - medium grained, dark brown, indurated, silty. 5.94 0.48 0.65o - 1.5

1.5 - 3.5 9.25 SAND, medium - coarse grained, dark brown, indurated, silty. 3.28 0.40 0.92

3.5 - 5.5 5.80 AS ABOVE, some gravel. 4.18 11.30 0.85

5.5 - 6.5 3.15 AS ABOVE, hit dark brown clay. 6.70 12.89 1.81

E.O.H. 6.5m. CLAY (a lot of water in hole)

Down hole average 0.97

,

N.....
0

-



- - - -­
588453

HOLE N"O: 1040E 3150N

23.1.89

- ­E.L. 41/88

DATE DRILLED:
METHOD: Rig

- ­TITLE N"O:-----NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - --
AREA:

CLIEN"T:

LOGGED BY: ANDREW DOVE

Dr2\ Wt. Description % Slime %tlOCO um 1 % H.M.Interval
(m) kg)

grained, grading to brown. 4.14 0.30 0.29o - 1.5 5.35 SAND, medium - coarse grey,

graiend, dark brown, indurated. 2.27 1.89 0.371.5 - 3.5 8.85 SAND, medium - coarse

rich. 3.73 19.98 0.413..5 - 5.5 5.50 AS ABOVE, some gravel. Silty, clay

sandstone. 11.44 59.89 0.785.5 - 6.0 0.20 AS ABOVE, hit clay then

E.O.H. 6.Om. SANDSTONE

Down hole average 0.40

N--
-

- -



-
, .
4 ,~.

- -
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - - ­TITLE NO: - ­E.L. 41/88 - - - -­
588454

HOLE NO: 1080E 3150N

23.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

Description % Slime %t1000 um I%H.M.Interval Dr&~'~t.
(m)

dark brown, indurated, silty. 7.11 0.93 0.60o - 1.5 3.50 SAND, medium - coarse grained,

5.36 2.52 1.141.5 - 3.5 B.20 AS ABOVE, some gravel.

5.63 11.99 1.143.5 - 5.5 8.50 AS ABOVE, silty, clay rich.

7.11 20.10 3.035.5 - 6.0 1. 70 AS ABOVE, hig clay then sandstone.

E.O.H. 6.Om. SANDSTONE

Down hole average 1.16

N
>-
N

-



- - -
CLIENT:

- - --
NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - -­588455

.'" I'.
AREA: COWPER-POINT - BACK BEACH HOLE NO: 1120E 3150N

DATE DRILLED: 23.1.89
METHOD: Rig

Description % Slime %~1000 um % H.M.Interval Dr&~~t.(m)

silty. Organic rich at top. 12.51 0.92 2.86o - 1.5 1.65 SAND, dark brown, clay rich,

brown, indurated, clay rich, silty 4.25 7.44 2.061.5 - 3.5 6.70 SAND, medium grained, dark

sandstone. 4.76 25.46 0.903.5 - 5.25 4.35 AS ABOVE, some gravel. Hit

E.O.H. 5.25m. SANDSTONE

Down hole average 1.90

Depth and grade at 1. 5% cu t-off 2.40o - 3.5
--

N
~

W

-

q, ~.'
LOGGED BY: ANDREW DOVE



CLIENT:
- - - - - - --

NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - ­TITLE NO: - ­E.L. 41/88 - -
HOLE NO:

- -­
588456

1160E 3l50N

23.1. 89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

I Description %Slime %-1-1000 um I%H.M.Interval Drc;oWt.
(Ill) kg)

SAND, medium grained, brown to dark brown. Slithly 7.48 0.37 0.54o - 1.5 3.10
indurated.

grained, dark brown, indurated, silty. 7.20 2.35 1.94~.5 - 3.5 3.65 SAND, fine - medium

Abundant shell. Hit weathered 11.59 14.06 1.003.5 - 5.25 8.35 AS ABOVE, grades to grey.
sandstone.

E.O.H. 5.25m. SANDSTONE

1.23Down hole average --

N
~

.I>-

-



23.1.89DATE DRILLED:
METIlOD: Rig

- - -­588457
HOLE NO: l200E 3l50N

-­41/88­E.L.- ­TInE NO:------ - - - - - -CLIENT: NATIONAL MINERAL SANDS

q.~'
AREA: COWPER· POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

Interval Dr
0
' Wt. Description % Slime %t1000 WII I%H.M.

(m) kg)

o - 1.5 4.90 SAND, fine - medium grained, light grey, grades to dark 6.64 0.17 0.82
brown, indurated.

1,5 - 3.5 4.30 SAND, fine - medium grained, dark brown, indurated. 5.48 0.11 1.68

3.5 - 5.5 9.55 AS ABOVE, grades to medium - coarse grained, grey. Some 2.78 10.50 1.04
gravel still present.

5.5 - 6.3 4.00 SAND, medium - coarse grained, light grey, abundant fine 2.92 21.15 0.99
shell, some gravel. Hit sandstone.

E.O.H. 6.3m. SANDSTONE

Down hole average 1.18

N
>-'
Ln

-



CLIENT:

AREA:

111 __ -

NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - ­TITLE NO: - ­E.L. 41/88 - - - - I
588458

HOLE NO: 1240E 3150N

23.1.89DATE DRILLED:
METHOD: Rig

LOGGED BY: ANDREW DOVE

Ore;' .Wt. I Description %Slime %+1000 um

1
% H.M.Interval

(Ill) kg)

dark brown, silty, indurated. 14.76 0.30 0.65o - 1.5 2.00 SAND, fine - medium grained,

6.82 0.27 2.391.5 - 3.5 7.80 AS ABOVE, indurated.

grey, abundant fine shell. 4.46 7.21 0.643.5 - 5.5 5.80 AS ABOVE, grades to light
Hit sandstone.

E.O.H. 5.5m. SANDSTONE

Down hole average 1. 30

o - 3.5 Depth and grade at 1.5% cut-off 1.64

'"~
'"

-



-- -­588459
HOLE NO: 1280E 3150N

- -­E.L. 41/88

DATE DRILLED: 23.1.89
METHOD: Rig

- ­TITLE NO:----
ANDREW DOVE

NATIONAL MINERAL SANDS- - --
LOGGED BY:

AREA: COWPER-POINT - BACK BEACH

CLIENT:

.
Dr2;:"Wt. Description % Slime %~1000 um % H.M.Interval

(m) kg)

grained, grades to brown. 5.08 0.33 0.53o - 1.5 4.00 SAND, fine - medium grey,

SAND, fine - medium grained, dark brown, indurated. 4.88 0.16 0.51L5 - 3.5 6.15

AS ABOVE, hit gravel, then grades to grey. Abundant shell 2.93 7.01 0.463.5 - 5.5 9.60
at base.

SAND, fine - medium grained, light grey, abundant shell. 1.35 8.71 0.485.5 - 6.5 4.70
Hit sandstone.

E.O.H. 6.5m. SANDSTONE

Down hole average 0.49--

N
>-'
-J

-

- --
. -.

10 :~:, '~-'



._-------------------
% H.M.%+1000 um% Slime

TITLE NO: E.L. 41/88 5884GO
HOLE NO: 1320E 3l50N

DATE DRILLED: 23.1.89 METHOD: Rig

CLIENT: NATIONAL MINERAL SANDS

t
,

AREA: BACK BEACH.\ i.j COWPER POINT-

LOGGED BY: ANDREW DOVE

Interval Dry We. Description
(m) (kg)

o - 1.5 2.77 SAND, fine - medium grained, dark brown, silty. Organic,
indurated.

11.32 0.96 0.55

1.5 - 3.5

3.5 - 5.5

5.45

9.55

SAND, fine - medium grained, dark brown, indurated, silty.

AS ABOVE, coarser with depth. Some gravel. Grades to
grey. Abundant fine shall, some coarse shell.

4.93

4.63

0.20

9.37

0.59

0.37

5.5 - 7.5 4.95 SAND, fine - medium grained, light grey. Some gravel.
Abundant and coarse shell. Hit sandstone - weathered.

5.28 22.85 0.53

E.O.H. 7.5m. SANDSTONE

PIEZOMETER HOLE

Down hole average 0.51

N
~

00



-----=
588461

HOLE NO: 1360E 3150N

- ­E.L. 41/88

DATE DRIllED: 23.1. 89
METHOD: Rig

- ­TITLE NO:-----NATIONAL MINERAL SANDS
- ---

CLIENT:

AREA: COWPER -POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

Dr&~~t.
Description % Slime %nooo um I%H.M.Interval

(m)

o - 1.5 4.70 SAND, fine - medium grained, light grey 1.61 0.18 1.14

1.5 - 3.5 5.25 AS ABOVE, grades to dark brown, indurated. 5.79 0.07 0.71

4.65 SAND, fine - medium grained, dark browJ;l, indurated, silty. 6.61 0.92 1.073..5 - 5.5

5.5 - 6.6 4.30 AS ABOVE, grades to grey, abundant fine and coarse shell. 3.01 4.93 0.58
Hit sandstone~

E.O.H. 6.6m. SANDSTONE

Down hole·average 0.90

N
>-'
-0

-

- --



• --
CLIENT: - - --NATIONAL MINERAL SANDS - - - - - - ­TITLE NO: - -­E.L. 41/88 - - ...... .-:

588462
HOLE NO 1400E_ 3150N

DATE DRILLED: 23.1.89
METHOD: Rig

AREA: COWPER-POINT - BACK BEACH

LOGGED BY: ANDREW DOVE

Dr&~~t. Description % Slime %-HOOO WD I% H.M. IInterval
(ID)

fine - medium grained, light grey, grading to grey. 2.91 0.10 1.08a - 1. 5 5.75 SAND,

8.45 SAND, fine - medium grained, grey, grading to dark brown. 3.33 0.12 1.101.5 - 3.5
indurated.

SAND, fine - medium grained, dark brown, indurated. 6.53 0.51 2.013.5 - 5.5 8.05

6.15 AS ABOVE, grades to grey, abundant shell. Hit sandstone. 2.84 6.16 0.335.5 - 7.25

E.O.H. 7.25m. SANDSTONE

1.16Down hole average --

N
N
0

-



--
CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - - -­TITLE NO:

_ 1I!t

E.L. 41/88 - - -- ~
588463

ROLE NO: 1440E 3150N

DATE DRILLED: 23.1.89
METHOD: Rig

Description % Slime %+1000 um I% H.M.Interval Dr(; Wt.
(1lI) kg)

fine - medium grained, grey grading to brown. 9.94 0.45 1.02o - 1.5 2.65 SAND,

fine - medium grained, brown grading to dark brown, 3.95 0.06 1.331.5- 3.5 8.95 SAND,
indurated.

indurated. 4.69 2.87 1.233.5 - 5.5 6.20 SAND, fine - medium grained, dark brown,

shell , gravel. 3.34 27.14 0.655.5 - 7.0 6.75 AS ABOVE, grades to light grey. Abundant
Hit sandstone, weathered.

E.O.H. 1.Om. SANDSTONE

1.09Down hole average --

.

'"'"-
-

,~" 'LOGGED BY: ANDREW DOVE



--
CLIENT:

AREA:

- ---
NATIONAL MINERAL SANDS

COWPER-POINT - BACK BEACH

- - - - -­TITLE NO:
Iiil

E.L.
C!I
41/88 --"_r

588464
HOLE NO: 1480E 3150N

DATE DRILLED: 23.1.89
METHOD: Rig

LOGGED BY: ANDREW DOVE

I Description % Slime %-1-1000 um

1
% H.M.Interval Urn Wt.

(m) kg)

3.51 0.75 1.40o - 1.5 4.80 SAND, fine - medium grained, light grey, grades to grey.

4.28 0.07 3.781.5 - 3.5 7.15 SAND, fine - medium grained, grading to dark brown. Hit
indurated.

5.64 5.88 1.813.5 - 5.5 8.10 SAND, fine - medium grained, dark brown, indurated, silty.

18.19 8.52 0.47
5.5 - 7.0 4.30 AS ABOVE, grades to grey, abundant shell, silty. Hit

weathered sandstone.

E.O.H. 7.Om. SANDSTONE

Down hole average 2.00

o - 5.5 Depth and grade at 1. 5% cut-off 2.41

N
N
N

-



- --- ~588465
HOLE NO: 1520E 3150N

-
9.2.89

RIG

-­E.L. 41/88

DATE DRILLED:

METHOD

--­TITLE NO:----NATIONAL MINERAL SANDS

COWPER POINT

GRAHAM LEE

.-.,----
AREA:

LOGGED BY:

CLIENT:

:

I I
Descript:ion :: Slime % + 1000 um % H.M. IInt:erval Dry Wt:.

(m) (kg)

3.85 SAND, medium grained, well sorted, grey then brown. 5.27 0.17 0.76o - 1.5

3.5 7.95 SAND, as above, brownish grey. 5.99 0.73 1.451.-5 -

3.5 - 3.8 1.00 SAND, medium grained, silty, grey , then sandstone, 6.30 4.56 0.95
calcareous weathered sandstone 3.8m.

EOH 3.8m.

Down hole Average 1.14--

N
N
W

---



-- ..
588466-

HOLE NO: 1560E 3150N

9.2.89

RIG
DATE DRIllED:
METHOD

- - - -­TITLE NO: E.L. 41/88NATIONAL MINERAL SANDS

COWPER POINT

GRAHAM LEE

----------
:

I Dry We. Descripeion % Slime % + 1000 um % H.M. I
Ineerval

(m) (kg)

SAND, medium grained, well sorted, pale grey. 2.92 0.13 0.91o - 1.5 5.25

AS ABOVE, brown 4.75 0.36 1.341. 5 -3.5 7.40

SAND, fine to medium grained, moderate sorted, sand 4.23 3.06 1.343.5 - 4.5 4.35
sized shell, Sandstone at 4.5m.

EOn 4.5m.

Down hole Average 1.20

'"'".,.

CLIENT:

AREA:

4, '.' ." LOGGED BY:

- --



CLIENT:

I.r .-

NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 5884 G7
AREA:

LOGGED BY:

COWPER POINT

GRAHAM LEE DATE DRILLED:

METHOD'
9.2.89

RIG

HOLE NO: 1600E 3150N

Interval I Dry Wt. Description :::; Slime % + 1000 um :::; H.M. I(m) (kg)

o - 1.5 5.35 SAND, medium grained, silty, moderate sorted, dark grey. 8.57 0.35 2.01

1,5 - 3.5 8.80 SAND, medium grained, well sorted, indurated, dark brown. 3.91 0.99 1.20

3.5 - 3.75 1.85 SAND, medium grained, moderate sorted, shell sand and 5.09 4.38 2.51
large fragments, creamy grey.

EOH 3.75m.

Down hole Average 1.61

0-3.75 Depth and Grade at 1.5% Cut-off 1. 61

.

N
tv
Ln



- - -
CLIENT:

AREA:

- - - --
NATIONAL MINERAL SANDS

COWPER POINT

- - - - -- -­TITLE NO: E.L. 41/88 - - -­588468
HOLE NO: 1640E 3150N

9.2.89
RIG

DATE DRILLED:

METHOD

GRAHAM LEELOGGED BY:

:

I Wt. I Description % Slime % + 1000 um %H.M. I
Interval Dry

(m) (kg)

o - 1.5 2.45 SAND, medium grained, well sorted, dark grey. 6.42 0.28 1. 51

1.5 - 3.0 5.25 AS ABOVE 4.18 1.49 2.05

EOH 3.0m. Sandstone

Down hole Average 1. 78

o - 3.0 Depth and Grade at 1.5% Cut-off 1. 78--

.

.

N
N
0'



--------~----------~
58846[1

HOLE NO: 1680E 3150N

9.2.89

RIG

E.L. 41/88

DATE DRIUED:

METIlOD

TITI.E NO:NATIONAL MINERAL SANDS

COWPER POINT

GRAHAM LEE

AREA:

LOGGED BY:

CLIENT:

:

I Description :: Slime % + 1000 um %H.M. IInterval Dry Wt.
(m) (kg)

9.03 0.37 2.71o - 1.5 3.00 SAND, medium grained, well sorted, grey

8.67 3.58 2.341.5- 3.0 7.60 SAND, fine to medium grained, silty, moderate sorting.
Coarse shell at 2.9 - 3.0m.

EOH 3.0m. Sandstone.

Down hole average 2.52

Depth and grade at 1.5% cut-off 2.52o - 3.0

N
N
-.J



9.2.89
RIG

DATE DRILLED:

METHOD

- - - - - .' - - - - • .. - -TITLE NO: E.L. 41/88 588470
HOLE NO: l720E 3150NCOWPER POINT

GRAHAM LEE

NATIONAL MINERAL SANDS

AREA:

CLIENT:

LOGGED BY:

:

Interval Dry Wt. Description % Slime % + 1000 um %H.M. I(m) (kg)

o - 1.5 3.10 SAND, medium grained, well sorted. grey 5.34 0.47 1.96

1.5 - 2.6 3.55 AS ABOVE. with shell pebbles and weathered sandstone. 5.47 17.88 1.86

EOH 2.6m. Sandstone

Down hole average 1.92

o - 2.6 Depth and grade at 1.5% cut-off 1.92--

N
N
0)

·_-----



---------------------
588471

HOLE NO: 1760E 3150N

9.2.89

RIG

DATE DRILLED:

METIlOD'

TITLE NO: E.L. 41/88NATIONAL MINERAL SANDS

COWPER POINT

GRAHAM LEE

AREA:

CLIENT:

LOGGED BY:

I
.. Slime %+ 1000 um % H.M. I

Interval Dry Wt. Description 10

(m) (kg)

0 - 1.5 1. 70 SAND, medium grained, well sorted, grey. 4.20 0.50 1.04

1.5 - 3.0 2.65 AS ABOVE, brownish grey. 4.37 1.28 1.69
._ J,.T" ,

,./;,

EOH 3.0m. Sandstone.
'.... ' ,,'.i. ,-

.,~, ........ - ""'--".~'-

Down hole Average 1.34--

I

N
N
-0

L,



--------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588472

HOLE NO: 1800E 3150N

9.2.89
RIG

DATE DRILLED:
METIlOD

COWPER POINT

GRAHAM LEE

:

Interval Wt. Desc,iption ::: Slillle % + 1000 um % H.M. I
Dry

(m) (kg)

o - 1.5 2.75 SAND, medium grained, well sorted, pale grey. 5.05 0.18 0.93

1.5 - 3.0 5.25 AS ABOVE, brown well weathered shelly sandstone at 3.0m. 5.19 0.57 1.00

EOH 3.Om. Sandstone.

Down hole Average 0.97

N
w
0

AREA:

S' '~LOGGED BY:



HOLE NO: 1840E 3150N

9.2.89
RIG

DATE DRILLED:

METHOD·

------------
TITLE NO: E.1. 41/88 5S8473

Description ~ Slime % + 1000 um % H.M.
I

Interval Dry Wt. ..
(m) (kg)

o - 1.5 2.50 SAND, medium grained, well sorted, pale grey. 3.66 0.13 1.27

1.5 - 3.3 6.00 AS ABOVE, brown with shell grains or weathered 5.95 0.17 2.11
sandstone at bottom.

EOH 3.3m. Sandstone.

Down hole Average 1.73--
o - 3.3 Depth and Grade at 1.5% Cut-off 1. 73

N
UJ
~

• - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS

AREA: COWPER POINT
Lc

LOGGED BY: GRAHAM LEE



- -­
5884'14

HOLE NO: 1880E 3150N

- -
9.2.89
RIG

TITLE NO: E.L. 41/88

DATE DRIllED:

METIIOD

- - --
COWPER POINT

GRAHAM LEE

AREA:

CLIENT: NATIONAL MINERAL SANDS

LOGGED BY:

:

Interval Wt. Description % Slime %+ 1000 um %H.M.
I

Dry
(m) (kg)

o - 1.5 2.85 SAND, medium grained, well sorted, grey and dark brown. 12.37 0.20 1.80

1.5- 3.0 5.40 AS ABOVE, with shell grains or weathered calcareous 8.10 0.92 1.29
sandstone at 3.0m.

EOH 3.Om. Sandstone.

Down hole average 1.55--

o - 1.5 Depth and grade at 1.5% cut-off 1.80--

N
W
N

------------



-------------------~
CLIENT:

AREA:

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88 588475
HOLE NO: 1920E 3150M

9.2.89

RIG

DATE DRILLED:

METHOD'

GRAHAM LEELOGGED BY:

Interval Dry Wt. Description % Slime % + 1000 um % H.M. I(m) (kg)

o - 1.5 2.85 SAND, medium grained, well sorted, grey 5.02 0.14 1.38

.5- 2.7 1.20 AS ABOVE, Sandstone at 2.7m. 8.20 0.96 1.06

EOH 2.7m.

Down hole Average 1.24--

N
W
W

1



.. _------------------=
TITLE NO: E.L. 41/88 r;,~84~,~CLIENT: NATIONAL MINERAL SANDS v_ U

HOLE NO: 1960E 3150N

9.2.89

RIG

DATE DRILLED:

METHOD

COWPER POINT

GRAHAM LEELOGGED BY:

:

Description ~ Slime % + 1000 um %H.M. IInterval Dry Wt. '"(m) (kg)

o - 1.5 2.95 SAND, medium grained, well sorted, grey at top then 7.36 0.22 1.20
grown, indurated)

1.5-2.7 2.55 AS ABOVE 6.90 2.27 2.19

2.7m. Sandstone EOH

Down hole Average 1.64

o - 2.7 Depth and grade at 1.5% cut-off 1.64

N
'-"..,.



COWPER POINTAREA:

NATIONAL MINERAL SANDS
, I ••

'-:}- i,
HOLE NO: 2000E 3150N

- - - - ~
53841'1

- -
TITLE NO: E.L. 41/88
- -- --- -- --- -

CLIENT:
--

9.2.89
RIG

DATE DRILLED:

METHOD

GRAHAM LEELOGGED BY:

:

Interval Dry Wt. Description %Slime % + 1000 um % H.M. I(m) (kg)

o - 1.5 1.50 SAND, medium grained, well sorted, grey. 12.91 0.48 1.45

1.5 - 3.0 3.15 AS ABOVE, sandstone at 3.Om. 7.37 2.16 1.11

EOH 3.0m.

Down hole Average 1.28

N
LV
~



Ij. .-

CLIENT:

q AREA:
, -

NATIONAL MINERAL SANDS

COWPER POINT

TITLE NO: E.L. 41/88
5884 "8

HOLE NO: 2040E 3150N

9,2.89
RIG

DATE DRILLED:

METIlOD

GRAHAM LEELOGGED BY:

:

Interval Dry Wt. Description %Slime % + 1000 um %H.M. I(m) (kg)

o - 1.5 1.15 SAND, medium grained, silty, moderate sorting, dark grey. 11.93 0.50 2.45
(Small sample ground lifting, sample loss due to
formation. 2 attempts at hole).

1.5 - 3.0 7.90 SAND, fine grained, silty with fine shell. Sandstone 15.45 1.33 2.49
at 3.0m.

EOH 3.0m.

Down hole Average 2.47

o - 3.0 Depth and grade at 1. 5% cut-off 2.47

N
w
'"



HOLE NO: 2080E 3150N

11,111111 _

CLIENT:

AREA:

- - --
NATIONAL MINERAL SANDS

COWPER POINT

- - - - - ------
TITLE NO: E.L. 41/88

- - ~588479

6.2.89
HAND DRILLED

DATE DRn.LED:
METHOD:

LOGGED BY: GRl'iHAM l.EE

Dry \oIt. Description % Slime ZtlOOO 11m I%H.M.
I

Interval
(m) (kg)

SAND, medium grained, well sorted, peaty at top. Brown 11.40 0.89 1.11o - 1.5 2.35
plastic clay 1.5m.

Hole located in Swamp.

Down hole Average 1.11--

N
U.>
-..J



------------_.--
TITLE NO: E.L.41/88 588430

HOLE NO: 2120E 3150N

DATE DRILLED:
METIlOD:

6.2.89
HAND DRILLED

Wt. I Description % Slime Zt-lOOO um
1

% H.M. IInterval Dry
(Ill) (kg)

5.92 0.45 0.96
0-1.4 3.75 SAND, medium grained, well sorted, peaty at top, dark

brown, silty. Clay brown plastic at 1.4 - 1.5

EOH 1.5m.

Hole located in swamp.

0.96Down hole average

N
w
(]'J
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APPENDIX 2.27

Miscellaneous

538431

239



----------CLIENT: NATIONAL MINERAL SANDS - - - - - -­TITLE NO: E.L. 41/88
- - _.

53:'482
COWPER POINT - Site Investigation" AREA:

LOGGED BY:

f\t"\c..

GRAHAM LEE

S-" <6'3'360.~ N

HOLE NO: CPSI Sea Elephant
Rd. 50Orn. Sth of line 2688 and 30m. East of Road.
DATE DRILLED: 9.2.89
METHOD: RIG

Interval
(m)

Dry Wt.
(kg)

Desc:-iption % Slime % + 1000 UID % H.M.

o - 1. 5

1.5 - 3.5

3.5 - 5.5

SAND medium to coarse grained, moderately sorted,
gr~yish brown. 1.Om. sandy clay grading down to
stiff brown and orange mottled clay.

CLAY, as above to 2.5m. 2.5 - 3.0m. SAND very coarse,
granitic. 3.0 - 3.5m. CLAY orange-yellow, plastic.

CLAY, plastic, mostly grey, poor foundation.

N
~o



---------------------
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 5S54J 3

i ..• <AREA :
......" ~)

LOGGED BY:

COWPER POINT - HIGH DUNE

. GRAHAM LEE

HOLE NO:

DATE DRILLED: 6.2.89 METHOD: Rig

2320E 4320N

Interval Dry Wt. Description % Slime %+1000 um % H.M.
(m) (kg)

o - 1.5 5.05 SAND, medium grained, well sorted, amber. H.M. Tr. 1.63 0.11 1.05

1.5 - 3.5 6.60 AS ABOVE 1.10 0.08 4.09

3.5 - 5.5 7.95 SAND, medium grained, well sorted, pale amber. H.M. 1-2%. 0.86 0.20 2.80

5.5 - 7.5 9.05 AS ABOVE, medium - Coarse. 1.05 2.31 2.18

7.5 - 9.5 8.55 AS ABOVE, coarse grained with some very coarse and 1.10 3.89 3.08
shell fragments. Minor gravel. H.M. 1-2%.

E.O.H. 9.5m. SANDSTONE

PIEZOMETER HOLE

Down hole Average 2.72

o - 9.5 Depth and Grade at 1.5% Cut-off 2.72

N.,.
~



- - - - - - - - - - - - - - - - - - - - -
CLIENT: NATIONAL MINERAL SANDS TITLE NO: E.L. 41/88 588434

e,l t~:~ ~, AREA: COWPER POINT - HIGH DUNE HOLE NO: 2308E 4378 N

LOGGED BY: GRAHAM LEE DATE DRILLED: 6.2.89 METHOD: Rig

,
Interval Dry Wt. Description % Slime %+-1000 urn % H.M.

(m) (kg)

o - 1.5 4.45 SAND, medium, well sorted, pale brown. 0.99 0.13 2.80

1.5 - 3.5 6.70 SAND, coarse with some very moderate sorted, 0.64 1.10 3.67coarse
amber. Some shell. H.M. 1 - 2%

3.5 - 5.5 6.75 SAND, medium - pale Well sorted. H.M. 1-2%. 0.67 2.17 2.78coarse, grey.

5.5 - 7.5 3.70 SAND, medium - Moderate sorted, silty, dark 3.89 12.40 0.65coarse.
brownish grey with coarse shell fragments.

SANDSTONE 7.5m.

E.O.H. 7.5m.

PIEZOMETER HOLE

Down hole average 2.45%--
o - 5.5 Depth and grade at 1.5% cut-off 3.1%

N
"..
N
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APPENDIX 3

R.H.F. Laboratory Result Certificates.

Note:. "0" following "% Heavy Mineral" designates an
offset hole.

1
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I
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Please find enclosed raw data documentation for the Cowper Point Survey.

Yours faithfully,
For RHF LABORATORY SERVICES
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t· <

G.P. Dawson l

Manager.
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,\" .-.-.....
.J. "c" .,j .I

0" C·~OO

O~li:=:5

J"j,OO:::

,-,
.,. '-' "-'

:l:2" :33::~ 1

,':" ~ ,",.":.>" ,..,I.,

7 u ~,5

.-:, ,-, ,",

...:... ~ ,~, U

5~7C

:+ R ,:.,)

I:::; =: ,,-,

,,~, =-

0--lu:;

. :j ".. - ,....

.i." 5····::,,, 5

C-l"5
in::' ~-:3 ~ :5

::'0 5-'7~ 5

. "'- ,-
;' .... ,:_,

~. LC" __ ,,-:;" ,:;:,

-, "',- =
"'_. -'" '-

:-<75;~!1··~W

:~:~ '7 5 (: :\i !;j

" .. ' -, ..

~...,..~.,. ,-, -"
...·'.·;\h'

'~.: 7 ~S C~,-1 ~!,,!

__~ 7':: 0 \![;)

._::: ..._ - : '::c",
o. " '_

-=:.'.'.1:7, : '<).; . '-,',' "":

_', ..' -:,';-. :: >.: r:::

I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



28

." ,....,=

.L • ..;:. ._1

~ .-,,,
.i." ':'''"i"

1 a 91

~I n 92
1.7::::

c: "7;,-:,

1 a 25

:2 u i 9

1 '=".i. " '_' i

~ .-, 4

.L • ':-' .l.

1.50
1.70

.- ,-, .-,1;"
~. c, • ...)._i

11" 52

,-., ~ ,.
._.,--~,,~ .

93.E:l
89. E,::::

,-:,-. -'''
:>":7. / ....

':;9" 72
'~)4. OC]

9:;. ';1
':r~=~. lC

97.52

588514

1. 0':1'
1.':/0

;). 14-

I). 2:=~:34

1.00:=~7

o ~ O::::2E.
Od9:::::L7
:~~. F,,429

l).ot:,:;::C!
(I. E. ':t::::5
6.2516

4.':~;O

f~,. 70

,. ,-,!::,
;::•• '.1._'

2.50

:::" '::~O

7. ::::0

'~. C C!
6.95

TCi;r~L.

~uh.F. LABORATORY HEAVY MI:~ERAL SEPARATION

DE~'TH
"",~,"'-P-,. ',':.c.'::::.::~,

HDL.E

.1\.,'

[:p:1020NE 3450NW 3.5-5.3

Cp:1020i~E 3450NW 0-1.5

Cpl0iJO!~E 3450NW 3.5-5.5

C::~1020NE 3450NW 1.5-3.5

Col000i\E 345(i:~W 5.5-6.25

C:pS60NE J450i~W 0--1.5

-_._---~------------------------------------------------------------------
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



12th May, 1989

RHF
Laboratory Services

29
33 Nelson St,

P.O. Box 5,
Smithton 7330
Ph. 521982

,:

1 J.t
11."
1 A Division of Circular Head Dolomite & Trading Co. Ply. Ltd.

(Incorporated in Tasmania)

1
1

G.P. Dowson,
Manager.

Yours faithfully,
for RHf LABORATORY SERVICES

Peter Stitt & Associates Pry. Ltd.,
5th floor KingYork House,
32 York Street,
SYDNEY. N.S.W. 2000

Mr. G. Lee

GPD;CJH
Encl.

ATTENTION

Please find enclosed complete raw data documentation for the Cowper Point and
Naracoopa Surveys.

Dear Sir,
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'.--\r.... '.,

58851C
30

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

DEPTH TOTAL
WEIGHT
f".13

%
+ 2mm

!.
1 +lOOOu:

%
-lOOOu.l

!.
5L I M~~

!.
: HE~\VY :
: MI NfC:F:AI_ :

0-'1.5 3.15
6.70

0.4790
o ~ OOO~.:)

0.12
0.01

99.88
99.99

2.91
1. 49

2.3 Cl
1.32

4050N
"1-()50N
40501\1
40~i(JN

4050N
40~;ON

0--1 .~:;

1. ~ 5-.3.~;
-;" .:::- c~- 1::.­
...,:••...J0.- ,-' • ,J

""" ~. -. r=
~J g J- / • ..J

9.5-11.5

2.70
2~80

::::' • ·::;0
2.80
2.80
3~OO

0.2485
0.0000
OaOOOO
0.0064
0.0268
0.0:320

(1.10
0.00
0.01
OuOO
0.01
0.01

99.90
100.00
~79. 99

100.00
9'i .99
99.99

4.18
0.40
0.44
0.32
0.53
Om73

0.96
1.82
1 .71
1.l:n
2 ..30
2 a 12

CD

I
~I.J
I~, [)

Co

I:~::

2720E:
2720E
27~~~OE

.2?~20F.:

2720E

405UN
40501-J
40~iOt-..j

40::;ON
.q.05UI'~

~S·75(J1'..j

·::::7~jO~..j

(:'·-1.5

5.5-7.5
7.~5-9.5

C?5-·10~::;

0-1.5
1.::;-3.5
:.! •.5 ~.- ~j • ~j

~2. 50
~:. :"20
2.95
:::::.20
:::;.15
2.40

,q.• 8~)

7 ~ 45
7.80

0.5944
Om4078
(). 081 0
0.0103
0.007.3
0.0096

O. O'~2i.:3

0.0000
0.(1)00
0.0000

0.07
o ~ 10
0.02
0.01
0.00
0.01

0.19
0.02
o~ 10
0.01

99. ge,"
99.90
99 d (i8
99.99

100.00
7'9.99

99.81
99.98
99.90
99.99

2.49
2~06

0.72
0.37
0.50
0.57

1.61
0.7"8
0.81
0.82

1 .3.3
1.46
1 ~ 45
1.53
1 ~ 95
2~02

l.36
6.08
4. (JtJ

6.6e,"

2~.q8

.1 • "1 1

1.70
2.21

1. • ::?b

0.-;6

i .-~i7

....., 1 -.~...
-'-- ..'...-

1.66
1 • ~.':.;U

2. 11

:':,; . I :,:~

::' ~ 2~:!

1. 62
1 •.3'7
1 .51

2 ~ '76
3. "-1-2:.

O.2f.-3

1 . C(,'+

1. • ,S~:;

1 a ~J8

0.4'7
Il'-':,

<:.1" 61
U. i,1- (~./

1 .:21
(J. -,;::::

0" :,·1
(J • 4:5
O.4Q

99.99
99. ,-?':t

99.98

9'-7.90
99.7'5

'-7 -~j • '~~::::.

9 c;.88

, .... ,.._, n,1
-, -:; n '7.1

99 . 9~::

1.0(:r.(H)

100.00
100.00

0" ()O

O~07

o ~ 12
(.1 • 1<:;'

'-',

0.10
0.05

o.oc;
0.00
U. (.l-:)

0.04
U.OO

,).01
0.01
0.02

[) ~ 2:36'7
0.0881

,r:. e":.-

0.01.:::;.::)

() • ;)':,:1. o:S

0.0161
C'.OOOO
0.010'1
i) • o~,~o

(.1 c ()(J(:.:3

0.0087

0.0077

0.010:3
(l~OOOO

0.0267
0.030·3

.:~; • J. ()
3DOO
~':~ • l!U
:. • O~j

,.-.~ • C'i'._;

1 A '"/5

2.90 0.2159
1.~;O 0.0680

c.~·

, """, ..!

:.:. • 4C)
3~30

3~OO

·3.00

U-1 A 5

" .

J • ~:~;-- 3 . ::i

0 .. ·1 , ~5

:l " ~'::i-... ~~~ ~ 2j

~.~r , ~:.".' .. / .. ".:!

~) • :::;,-,1 1 " ::'

~.:i • ~~i ._. 7 b ~.j

.::, /;C.. ':.-
••:' b ._,' .... , •••••••••J

5.::j--7.5
7.5-9.5

-~:;/ '~:;_; CI)

::;:/SON

:~:7~'jUr)

"',7'C:_;Or'~

::.::·7°_:;U~j

~~;7:jON

3"7~"50~~

:~;750N

26FJ(J[

~26('"30f.~=

2~·)UOE.

I
I
•
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1 .91
1.99
1.59
1 • =:0

J .2:.:::
.I. • -52

2.71

l.46

1 • "78

I. • o:~:

1 • O~~j

l .77

1 .21
t .65

2..35

o. fj9
O~90

4a56
6a07
7.64
4.97
5.14

6.52
4.39
4.46
3.02
4.05
4.93

1.16

'-". ',,-'(:,

U" ::,>3
U " :~: 1

o a 19
o . 2~~:

1. "'",,,

0.4:2
0.61
0.59
o > ~:j:':::

1.30
0.81
0.34
0.28
0.:30
0.31

0.55

:'2. ',4
O. ::;0
Oa58
(I a ~?8

0.3f:3
o . ~:·2

0.21
O. 1-=1'

0.4:3
0.24
O. 18

0.29
0.27
0.26
0.26

58851'(

99.94
99.96
99.98
99.98
99.99
99.7'8

'100. U()

100.0U
100. e'f)

100.00
1UU.UO

99. <-;0
100.00

99 a (18
99.99

100aOO
JOO.OO

100.00
99.93

100.00

99.94
99.97
99.99
99.98
99.99

100.00

100aOO
100aOO
100aOO
toO.OO
100.00
100.00

n {)<)

,'-", ,.-'; ~

(J~OO

0.00

0.00
u.\)()

0000
0.00
0.07
O.OU
o ..:)j

0.00
0.00
0.00
0.00
0.00
(.l.OCI

0.10
0.00
0.02
0.01
0.00
Un(lO

0.06
0.03
0.01
0.02
0.01
0.00

0.06
0.04
0.02
Oa02
Oa01
Oa02

I. I. i: I.
+1000ul -10(:I(lUl SLIME: HEAVY

: MINEf~AL:

J:) • 0000
(). UU~:i9

.,,.
+ 2mnl

O~()OOO

0.0000
0.00.:::;0
o . ()O(.;' 1

:).4975
O.OO(l!)
0.0027
0.0122
(I. OOlt:l
o. OO~::.~8

0.0056
0.0062
0.0000
0.0000
O~OOOO

o . 245~:'
0.0327
0.0091
0.0071
0.0168
0.0191

0.0642

0.1191
0.0669
0.0072
0.01.50
0.0237
0.0408

().ouoo
n"UC'~?-1

2.?(l

ro', " ,-,
..:..:.. '-+'-'

~~. 4'5

"~:. a 80

'.3.05

.~:. 20

".' -;,.~--

"':'. ''';',J

~:.. 05

" 1:::'1::"
.:~ ....J __)

2.. 60
~s. :::~o

2. ,=~O

2.75
2.15

',? • :,~O

. ,(:'

2.50

2.40
2.50
2.90
3.15

:::::.20
~.:: a (J(J

:::. '7'0

3.60

:3.00
3.70
3.30
3.40
:::.10
3.45

TOTAL
WEIGHT
f'::G

- _ _.__ __.. __ _._._~ .._.-_.....•..__.__..__ - .._--_ ..-.-.-_ - --- _._._-_ __.__..- _....•-_ _._---_.---.._........•... - - _. --._..-

.., ""c ,'-, c.::­
" " •. J ._- 7 • ,..!

,,:" o;c: •
'.;"

''".' •...., ..

0',-1 .5

0'-1 .5
1.5-3.5

0"--1.5
.l • 2,· '~:,.::J

,~) --.. I " ~'J

1.::;-3.5

~:; " ~.';"- 7 " 5

'7'. =;-11.5

(/ " '~.)--1 :l • ::.:;

9. 5--1 0 . E~

0-1 .5

" '",~., ,) • L_:::~

:." ,...: .~; .
.:::.• ~.5 ..- ~~:.i • ~..::'

7" • ~:; _.- c; • '::'

....,.. I::" ,::..- r::.­
,_~ ....J- ...J • ...J

1.~j-,3.5

3.5-5.5
l::' C' -, l::'
....., • __1-'- I a.....J

3.5-5.5
5. ~j-7. 5
7.5-9.5
9.5-·11 .5

DEPTH

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

:S4501~

:~:;4::iON

~:'4~)ON

34~iON

~'::'4~jON

:::450N

::";":'}:50rj
:5 ,<!."'.'iO!·.i

:34~jON

3450N
3450N
=:A50N
~:'450N

3450r~

:''=-,4~-:iOr-j

.-~:; -1. ::i 0 I'J
~::: .q ~) 0 i-·J

,~)450N

3450r'J
:34~:iOH

:'.450N
"::::450N
3450N

:.;:I.j~':jor...j
~', 4 ,', ,,~, ["

2200E
::200E
2200E
~~::OOE

2200E
2200E

25=~OE

2~~20E

:~\~;20E.

25::-~OE

25.20E:

2240E
;2240E.
2240E~

=:240E
224Ur:::
22·q.()E

2560E
~.·~~~ciOE

:? ~:.:' 6 0 E.

:2:::::j20E

HOL.E
NUMBER

'.-1 '

I
I
I
I
lp

Co
~p
.:10

Cp
Co

(p
Cp

~~,

.Co
Cp

Il~fJ
LiJ

1'- p

I.' r'

If.I'
I;-:~-:

Cp

I CD
CIJ

26801:::
',-::680E
~2680E

,3+50N
~:'45Ur'-l

:~;45(lI'·j

0"-1 .5
1.:=;-:~:.5

~:::.5-5.0

1 • ~.:iO

4.00
~-) • 85

O. 1153
0.2345
1.9860

0.65
1.19
.,.49

99 a 35
98.81
96a51

O~30

0.19
0.27

2.37
0.91

I
I
•
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1.37

1 _95

0.44

: HEAVY :
: MINERi~L:

0.21
0.12

23.94

%
SLIME

-,
I.

99.21
8(7.32

94.44

---1 OOOu:

588518

5.56

0.79
10.68

+1000u:

MINERAL SEPARATION

-+- 2mrn

0.12::::;5
3.2690

HEA'v')'

0.08001.90

0-1.5

0-1.5

1.5-3.5

R.H.F. LABORATORY

2720E: ~~;450r~

2720E .3450N

780E 3150N

HOLE
NUMBER

----------------- ------- ------------------------------------- ---
DEPTH TOTAL %

WEIGHT
f(G

C:p

leo)

I
I
I
I
le:p

800E ·~::;1~50N

820E ::.:; 1~J(JN 0--1 .5

2. 1 (J 0.795.2

0.4374

5.03

1.77

94.97

98.23

20.43

13.93

1. ?1

2.44

I cp
Cp
C:p

15:;~OE .3150N
1. :.,20E:- 31501\1
1~~20E~ :::,150N

0-1.5 :::; .85
...,. c-.r:=
! • 1 ....1

1.00

0.0:356
O. :::;284
0.5020

0.17
0.7:::;
4.56

99.83
99.27
'7'5.44

5.27
5.99
6.30

0.76
1. iI·5
o. '::;5

2. :34

1 .51

:I. .86

2 .. 01
1.20
2,,51

2.71

2. O~J

0.91
1.34
1 • ::,4

2.92

9.03
B .6>7

6~42

4.18

4.75
4.23

::! . :~~: 4
~j. 4/'

8.57
3.91
5.09

9C,1" 70
98 ~ '~,'5

78.51

9':.; .65

(-;'6 < 4El

99.72

99.01

'1'9.87
99.64
96. <;'4

95.62

1.49

0.99
4. _38

0.30
1.05

0.28

0.35

0.13
0.:36
3.06

...., ,,:.- .~..., .

..::.. • ...J ....:' '-to .1.

0.1078
4.6870

0.0660~~; . 00
7"60

5 • :3~=:i [) • 0664
8.80 0.4550
l.i35 16'('876

5.25 0.0375
7.40 0.4618
4.35 4 .8~j22

o-···J. ~ 5

0-- 1 85

U"-l . ~:j

0-1.5

1.5-3.0

1.5-3.5

:::;;. 5-.3 ~ 75

"i. ~) I) i'.J

J fl/i·Of::. ~~:: 1~'jON

t 6·QUE: 31 ~'30t'J

1~}60E: :-~: 1~:JON

i~~,~-=,OE 31~.:iON

1560E ::; 150N

1. l:.iE;OF

1600[ .:: 1 ~)O!'\j

1600E '~:I 150N
1600E: ~~: t SON

I~p
I~pep

lep

I::~: :t -,:it)UE ~: J ':.i()r-)
i )c)OE~ ::::'1 ~.50N

u-"l ~ ~"I

1.5"-"-':'. () .2.65 5. l)668
0.50
1.2B

i.-?9.50
'18.72.

4.2U 1. • ()i1

1 .6''1

(1-) •.':~·i

1 ~~J"-::'~U
~:.- ·-··,i:'­
,..! " .,C.,.J

(J" 1 F;
0.57

C:w C":
,. " v '-.i~:_

Q9. 4.-.~ 5.19 1 .0(,

I ,_ I ~ c (.\.20[!f3 O. 1 ~::;

() " l?
3.66

; -I

J HF:C'I:~ j ~·i(.\!·-J

1,':::i:30E ..::::i _~Sc)i'~

• i .. 1 . ~.;

1 ":j--:::'. (>

u . (J2~·.:j/:!

I) .~:JO(J,-::.

o. 1..7
(J.4:2

1 ,,[:0
1 .2'.:?

:I. «2()[~ ::.1501-'.!
19:2n~~ :::; 150N

(.1-1 • ~j

1.5>-2.7 1.20
0.0856
0.1950

0.14
0.96

C,i 9. Be,
99.04 8.20

1 • ~~;Fj

1 .06

•
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R.H.F. LABORATORY HEAVY MINERAL SEPARATION

33
588519

: HEAVY :
:MINERAL:

%
SUr-IE

.,
I.

-1000u:+1000u:+ 2mm
TOTAL
WEIGHT
~::'G

DEF'THHOLE
NUMBER

I
I
I
I
lp 1.C),SOE 3150r-~ 0-1.5

Cp 1960E 3150N 1.5-2.7
2.95 0 .O:,8;.!.
2~55 3.8788

0~22

2.27
99. ~78

97. TJ
7.36
6.90

1.20
2.19

2()OOE
2000E

3150N
:~; 150N

0-1.5
1~5-3.0

1 a 50
3.15

O. 1473
4.2568

0.4·8
2.16

99.52
97.84

12.91
7.37

1 ~ 45
1. 11

I -;p

-p

IIfD
-=-~D

2040E ~; 150f\J
2040E 3150N

0-'-1 .5

0-1 ~ 5

0-1.4

1.15
7.90

'-, "71::'
..::. .''':''-)

_3.75

0.5243
0.2958

0.5596

0.161::::;

0.50
1.33

0.89

0.29

99.50
98.67

99. 11

99.71

11.93
15.45

11.40

5.92

2 B L15

1.1.1

0.96

2160E
2160E
216(JE~

:2560E
2~.ibOE

~.s 150N
31501'~

.3150N

:3150~~

3150N
~~; 1 ~50~"

~~:I. ~iOI~J

..:,1 :"JUN
::::: 150rJ

(l_.j .5
1.5-3.5

O--:l c~-:i

.-r ~";" r: ~~

_..:' .,...J-~. ~
c=- 1=:' -. 1=.
...J .....I-! ....1

'7 r: " t:-­! • ...J'-- -7 • ,_,

'? • ~j--l 1 .5

2.70
6. '10
.3.10

•., -,.<:.-
...:~ • -..:,..J

3~30

3.15
2~65

0.5622
0.0061
0.0365

0.3170
0.0067
0.0038
0.0102
0.0056
O~U106

0.08
0.05
0.28

0.11
O~OO

(l~02

0.00
0.00
0.00

99.92
99.q5
99.72

99.89
100.00
99.98
100~OO

100.00
100.00

1.88
3.87
4.30

1.20

O~28

0.32
0.41
0.40

1 .6:3
0.84

1.47

:2. 12
3.86
, .." <:;,---r
_,::. A __I I

2.50

ICD
'.- .. ~~

1'1'
... , .'

1"C'

Ie.;,.,

.;~ ,~, U i) E·"".:

';'{,(J':)C

.?6UUI·~

" i' ,",1
.,~.c:; "1" '.,' ~::.

::: 1~JON
:~-:: 1 ~iOl\l

::':: :L ::.:J()r<
.-.:~ :i. ~_::j (:. !'J

(i-l.~5

., ;::C. ".~ ,

.i • ',",1 • _ ~J

....,. ':r=

..::. •••:'-....1

4.6U
6. (,;'0

(J.058.3
O.14::~:::

1.74f34

0. 15
O. ::::;1
1 • ,~..::,

J. J. • J I.:;
<c..... , ..".
,.J" ";:".:'

99.B5
t)9. C:i9

94. -77

Oa-~::'6

o. 4~:i
,..., .,. L:
..:~ • ''':''_J

0.2'7
O. i ()

1 '-'.". ..::.,

1.67
0.94

·r " ,.. ,
J. ""1"'"

1 u U()

"", ""'--',
7 • .' C'

(;. J. ~3

...::.. ...::, ..~.
:-':::.57
2.39
1. 18

11.0'::?

1 '1-. 9U
24.::::;U

, 'I r.'c:; • ~;. ,....)

7. :CS

1. l(l

::.' • 7:3
:-::2.EU

1.65
4.58
6.07

22.67

99. ~S9

9f3 • ~,25

C,'9 ~ 80
99.91
92.70
87.63

'-r6 • ::3':"7'

1 . 7~:!

~L 11

o. to

().41

O.'::.'iO

(J~20

0.09
7. ::;0

12.37

1.51"7/

(). 0510
(J • 0097
4.2868

0.8::;82

:22.8557

1. .60

2.50 1.~:'18()

1.15

,.: " ., ~ '..'

4.20
7a1;~j

(J--:I. .5

.L • ,'~J

J. • ~Oi"

C~--1.5

1 .'5·--:~;~5

1 .5--3.5
.?. 5-5. ~s

5.5-6.5

=:F:()OI')
.;:: d (J 0 1\1

U'::::,'_':::. ,'_'. :UU:-',.'

Hi.:;OF
c360t:
H60E:

,... [) ::, ..:F:C'i,·

I':'
I'~I:'

CD

I
I

•



HOLE
NUMBER

1 • ::!.5
1.85
2.09

34

1.08
O~95

(Jg85

1. 72
1.22
0.95
1.72

.,
I.

J HEAVY J

: 1-1 I NERAL :

2.4·1
3.54
7.15

4.02
4.75
6.14

15 64
6 50
5 6:::::

15.07

%
SLIME

99 89
99.86
93.96

99.62
98.36
92.50

98.80
98.24
92.17
92 85

-1000u!

o 11
o 14
6.04

1.20
1 76
7.83
7 15

0.38
1.M·
7.50

+1000u!
%

+ 2mm

0.0765
0.0573
2.8.3-16

0.2685
0.3950
5 8864

o 1711
o 4472
7.4382
9.9636

4 .-\t::
• ...:.....J

2 70
7 80
5 90

8.60
7.90

5.40
6 65
4.90
1.40

TOTAL
WEIGHT
KG

1 .5-3 5

588520

(j--l 5
1. :-.1-3.5

~.::5 5-5 7

"" t::' c:' C....;, ,~- .•J .J

"7 1:.7 <:::" l::~

....:' ....J-....J ...J

0-1.5
1 5-3.5

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

DEPTH

2800N
2BOOh!
2c300N

2800N
280(lN
2800N

2800N
2800N
:2800N
2dOO/,·J

Cr20E
920E
920E

'7'40E
940E.
940E

I
1

i

I
I
I;p

Cp
.=;p
-=p

CpfO

':~;E;(iE: :::F;OON
'7'flOE :.~1300hl

C p ':y'80E ::-~~3001\1

0-1 .5
1 5-.3.5
"" ~5-·5. 5

:::::.00 1.061 ....:,
7.35 0.0371
3.70 12.8697

o 17
0.88

10.81

99. ti3
99 12
89 19

5.10
2.87
8. :,,9

1.42
(l 95
0.79

L~ ~ ~:iO 5 ~ f3653

:; :,20 (~085?

? ~ 50 Co ::-~O~'~J

.1 OOOf-~ :,~8001\J

lOOOE 2800r-J
1 (H)(JE 2800N

.I. O.~:·~()[ :2E;OU!\j

lO:20E '2dOON
102UE 280C't\1

o~ 1.5
1.~j·-::::;.~!

....:' 5--·1, 8

u-I 5
1 ~3-3 5
...:' ~)-4 7::=;

4.65
8.()()

.3.65

-= 00
~3 45
5 15

0.1540
Cl 4194
4.6329

0.1540
1 0647
-::'.9909

0.27
2.04
7.59

0.23
" "="..-."1 • ,.J"::'

5. :?S'

(1 ·38

14 8=~

99.73
97.96
92.41

99.77
95.48
94~71

99 62
<:"79 0',],5

85 lB

4.64
4 44
6.95

6~24

~S 99
11.46

7 ~ fi6
t1 • 4~'1

1 Te.
1.97
1.25

l).96
1.85
1 12

0.80
J. 67

·-·e,
.......; .. I

i .'_ Ii
() ~!Lj

2 ~ 4-~;

:l ~ CJ 1

=~ t·l

'_. "-'1

2 24
o ~ 15

I..' ..:' Ci

• "J'

o :,b
o :::-:~.

() 9:5

u -',--.

" 24
u ::'0
() 44,-",,1 .--1,-'

"17 -;--,

'.:/ CJ .,',:.

,::;.:;, 7 1.

'~iH .~, .:.

99.96
100.00
:1 ( ) () ()( J

lOO.I)()
1 (H) ()( j

.. _,'----'

(). (JO

1 U7

o 00

().oo
u 01

() ~ 27
6.08

0.04

(.' 1 1·....

"7:') u CU? 6

"'T ~::;o (; 0000
.,;:. dO l) 012(?

:~~ ~.::15 u 0141
2: ~ 1~~; C):OlE;l

::;~'7'O 1 1656

J. . ,.- -.- • 5

! ,_. 1 ~ ~J

()'--1 ~5

'1 ~.:.i-··::::: ~ ::':1

, ,...
, ',,-'

0"-1 ::'':i
1 5-3.5

--, L- ,,,"
! ~ ,.J ...- :.. ,

r.~' r.'c ~ r~'..J ...J _ .. ,. ...J

~,;~(300N

····t:iUUi"·j

~'.:' 4 :2 (l !:~ ::.~ S 0 (J I\j
,'" 1.1 :,';'~ 0 F. ~:: f.3 () 0 N

: .i')

leo
CD

I::'::
Ci:)

I",'
'.,-1.

L·U ,,--:

.'""
I
I
1
•



R.H.F. CABORATORY HEAVY MINERAL SEPARATION

/; % % I.
+1000u: -1000u: SLIME: HEAVY:

:MINERAL:

I
I
I
I

L'

HOI_E
~jUMBER

DEF'TH TOTAL %
l<lE I GHT + 2mm
f<G

588521 35

840E
840E

2~~IO(;N

2500N
0-1 . ~I

1.5-2.8
::' • 50
5.30

0.2569
3.1925

0.82
2.65

99.18
97.35

3 .'-7'5
6.34

7.69
1.86

I c p
C:p

860E
f:60E

2500N
2500N

0-1.5
1.5-3.5 1.85

0.0864
0.1714

0.17
0.60

99.83
'7'9.40

2.07
4.14

15.84
21.29

I l:p
C:p
Cp

ICp
Cr.:,

I~:
CO

ICP
Li:--'
Cp

ICD

~3~30E

B80E
saOl:::

C;'(l(JE

900f.::
~)OOE':

920E
920E
?20E

C}l!O[

7'40E
-':;;'4C):E:

760E
'';;'{)OE
C?60E

2500N
2500N
2500r~

2~,OON

25(JOr~

~2500r-.l

2500N

:'::~:=_~OON

2~}OON

2500N

2~'3CiOr--l

2~}O(JN

=~500N

0-1.5
1.5-3.5
.3.5-5.0

0-:1,.5
:1..5-3.5

0-1.5
1.5-3.5
-:r .:.- I:" .::­
..~•• ,..) _.- --J • "_J

0-1.5
1.5-3.5
~:'.5-5.0

0--1 .5

-.~ l:" r:- r::.­
....:•• ,.J-'.J. ~

4.50
7.95
2.75

5.10
8. :"25
~~: • O:j

4.75
8.25

3.10
7.65
4-.5(J

3.80
8. ~~:.O
,...., ! I::­
O.D~

0.1307
0.2220
3.5040

0.2553
0.0159
4. 32~;6

O. 14~~4

0.0187
3.9662

0.8271
0.0269
3.4658

0.179"7
0.0318
3.0081

0.12
1.28
5.93

0.31
O. 11
2.79

0.17
0.17
3.79

0.35
0.24­
3.68

o. :36
0.20

9'i.88
98.72
94.07

99.69
99.89
97.21.

9'1. t=r::
99.83
96.21

99.65
9(':1. "76

96. ~':::2

(79.64
99.80
97.05

2.05
6.66
9.02

t .72
3.88
7.42

6.02
4.21
8.57

= -7'-'
...J. { 7

5.07
10.27

5.02

2.63
5.54
0.75

0.86
2.15
5.59

1.36
1.90
2.92

0.64
1 • (J~~

1.39

0.91
1.42
1.9:2

1"·-'t~' I::J

0--' 1 " '~.~~

.-', ."'1::"

.,:~ •.•,•..J

0.1406
O. 1720

o. :::8
1 • 17
8.:38

'7(3 n d3
91 .6.:::

6."70
"7. (.is''

1.00
• 'I::'
.l • O:::~ '.. !

1. • :i('

~\ " ...-,
"':." \_.''''::.

1.47

o. l~'j

:::;:.8'::'

. ,::' "',
J.• ·_.'c,

r--·,'-
j a c;.~

4. ::32

:~:.. 43

.,; • 1 "/
~~; • EiO

11.53

~'.'--\ .' r"l

"," ~~. " C'''':.

,",~, r···... -
"} -;' • C:C'·.·'

99.05
B9 n B'?

'-r -,.. r.
! • ,_:'0

0.1 t­
0.11

O. :L i
o. C;~,

:i. 1.24

10. 11

0.6/1­
~.::: • ,'.i·~

17.24

4.4'~·18

(J n 35f:.,e.,

0.OE381

U. 1086
[). L271

0.06'"79
.~; ~ ?E:(,·1

16.6788

0:' .. r."
• .1 • 1. ...)

1. " :,? ~.'j

-~ -;~:

i • / ...J

..~ ~~ 1:-
...:•• ";:'...J

2:;. 1 ~I

8.40

6.60

1 r.:- --;r 1::­
.L •._-' .•- •...:' n ,_"

0-1.5

i • ~j--:.:~ , ~s

1:'" 'Co" r._- ,.,
,.-'.~J-~.O

~~-:: ~::.'J 0 U r\1
:,.~ ~:.; i) () i;,J

',2'·":.;()Oi-l
2:iOOI~~

:? ~:~:! \) 0 I')

:;()Uj·~

.2 ~.:I () (J I·~

25C'Ci"j(,;.,'! '

J C.':,;~UF.

1. ()=:~Uf::
1 (,Z()l~':

:LO(l(J[

1 r.)('O!:.:~

I'". r::. J

1 O'~~UF::'

1':0
'"I"
, _ L·

I
I'··:~J·

I C:!C'
eq

I
CP

I

:l 060E =:~)oCrt'>l

1O,~OE :2~500N

1UbOE 25001\1

0-1 .5
1.5-::::,.5

1 . 70
13. 15

0.2888
0.0270
3.8131

0.19
').17
3.24

99.81
"n .83 2.U6

8.84

0.16
4.20
.-, ~,­

...::. . "'::"-~

•



36

.,
!.

: HEAVY
1MI NE~F-\AL l

I. I. I.
+1000u: -1000u: SLIME+ 2mm

"" 15 {) 1 168 0 21 99 ·79 3 90 1 ·00'.' · · ·
6 C'J:::" 0 0756 0 13 99 87 4 21 2 44.J'-' · · · ·
4 ~= :3 81 95 8 94 91 06 ~ 40 1 58· "'::'w · · J ·
2 ·50 0 ·1680 0 ·05 99 ·95 0 ·88 2 · 59
"" 20 0 0366 0 02 99 98 0 33 2 15'.' · · · · · ·
3 ·40 (J ·0044· 0 ·03 99 ·foi7 0 · 19 {) ·94
.~~ 05 0 ·0000 0 00 100 ·00 0 ·20 0 ·6 1'.' ·
2 0 20 0 <) 168 0 ·06 99 ·94 1 88 1 ·72

2 20 '0 · 1886 0 ·02 99 ·98 0 89 2 ·14
-, 80 0 (J 196 0 01 99 99 0 4Ei 1 4~:'L · · · ·
2 ~~ 0 0047 0 (J~=S 99 95 2 49 0 96·J,", · · · ·4 ·05 0 · 1262 0 ·27 '=,'9 ·73 (I ·37 1 ·68
2 ·25 (I · 1320 0 ·05 99 ·95 ,l ·84 1 ·38
~ 65 0 262::: 0 97 99 03 0 65 ,l 90L · · · · ·
4 50 0 ·0596 0 1 1 99 ·89 5 90 1 ·87
6 30 1 4-'-'7 <) 86 99 1 4 7 64 ~ 3(.

l· · I I ..,;. · · J · .

4 40 0 0373 ,·, 10 99 90 2 5 1 1 45· · · · ·
" C" C" I ) 1692 1 78 98 22 ~ 97 1 ~~-, ·J~' · · '-' · r:::; !

5 40 5 526:3 .~ 16 92 B4 7 4:3 '0 8 1· · ! · · ·
2 ~:. ..,. 0 6988 ~ 05 94· 95 ,,"". :::")4 4 <::'1::.-

..J~J · '-' · "'::' ..J · ·....J •..J

It 70 0 0209 I· ) 09 99 9 , 1 6:3 ~)7 ~:':-';:'· · •
70 ( , 06 j L":':' 0 ~,7 99 :~:.:'

~ 48 9 r:::' 1.•.. · · "' .J _.,

11 {JO 0 U6~~~,U ( , ~;~O iii? :,10 'l ~::' ! " .",
:~;:<· .,~ ..

'7' ( " l ( , -:::: ;..:) (J ::::: (
..

.' 44 C/9 ~.;6 4 /~, ..:1. " j f;(l·
1 :35 0 3874 ~ 58 97 42 :1.0 '~o 1 87· · L · · '. ·
4 In ( l o:=::: ~2 ~~; \) (iC:~ 9 C? 92 --, c :! ''', '0'

'l"" ... ' --, .:..

6 :~;:O I ! 1 <=- 'C' 1 0 1 1 9':"7' 8(:i 5 6~5 ::"1' r"' ....,.
~J.';" · .•....!'.:'

(;c , 6 , r-, a:-~' ~:.

'I· "'":'I;;C 95 11-5 12 .."._,.. 17 ,.....-.,.. · . · .( 7 ~J ....! ·~'J --I·';" -'''::.

~,:; i r:- 0 06'7"::1 ,) OF3 q9 :.,,-, '-,
~,"27

..,
O(~'::, , ...,. .::.

n ~.I .' )()':'//'" , "
"

,... ,-, .. _, "'to

c'" '"'1;'''
~.2~.s~.s ~.::. 1 ,,~-

J '-18 49 "I 0 1 1 . ~j :_J,::. _.J "-- ._.! ., ·
-~ 1 0 (l 1 d:~;::~; 0 7<5 99 ~~ 7 ~., ,...., ,,,,, ...,.

~:~ ~J • ' "

4 70 0 7000 0 ,-; '-, 99 18 7 07 ..;., ,,''''· ·Q~::' · :r...::.
C' E\( , .,

1432 1 :::8 98 62 7 56 6 1:38c' 0 . L · · ·

TOTAL
WEIGHT
f'::G

(:'--:i "~i

, "C'
,.... .i. , .....!

0--1. ,,~:~i

(! ... 1 . ~::J

588522

U .. 1. • ':::,

I ,,- -.' <,.
.I. ••.!--._:•• "_J

~S n ~:::,-4 . 0

1. • ~; .. -:~: • ~._~

...,. ~:c = ...
·,,:,~w-w.w

3. ~.'j.-'l • ~:i

DEPTH

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

~,~~::OCrj

2200N
2200N

.: ...:_ ..... ii-.J

:? ::~ () C' 1-)
~.~200l\1

");)(,[.

~/OO!,:.

Cj(JOE.

'::,' ::!' (1 ~

'~l4·0~~

94UE

1OBOE 2500N 0- 1 ,~·.•J

1OBOE 2500N 1 l:: ...,. ~.

· ..J- ....:. '-'
1 Of:lOE 2500N ::;; ·5--5 3

2040E 2500N 0- 1 · 5
2040E ~2500N 1 ·5-::::- ·5
:'040E :?500N 3 5-5 ~· · '-'

2040E 2~iOON
~. 5-7 t~-

'-' · ·'-'
204(JE 2500N 7 ·5-9 5

~2220E 2500N 0- 1 ~

J

:2220E 2500N 1 r::- ....,. 5· ~J-"":I ·
2220F':: 2500~~

.~ 1:"_" t:' ~

'.' ...J- ...J ,",

::220E 2500N 5 5-7 0 5
2220E 2500N

.., 5-9 ~

I 0 J

:22~~~OE 2500N 9 ·5- 10 .0

960E 2200N 0- 1 ·5
9C:iOE ::~20C)N ~

1:::" r::- 5. ·";-'..J ·
1040E: 2200N (·l- 1 ~.. .J

1 (l.!.I·(lE :~:~oor~ 1 5-:~:' 5
1U40E 2200N '0"

~5--5
,:

- '..,'

HOLE
NUMBER

Ico
L·p

Cp

I~p
Lp
Cp

I
I
I
I
leo

Co
cp

leI"
c~")

1'=:1"
l..... p

I cp
r'-' _
>•• ,-[J

Cp

i-,

I D

Cp

I en

I '·;;··'
i..~D

,~_: p

I "",~_.,' ,.)

c:: i_J

1"'[0
Cp

I
I
•



588523

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

I
I
I
I

HOL_E
NUt'WEF(

DEF'TH TOTAL
WEIGHT
f::G

I. I.
+ 2mm : +lOOOu: -lOOOLI. :

.,
;.

E,LIME : HEA\.-'Y :
: MINE~~AL:

37

960E 2200N
960E 220C)t'~

960E 2200N

980E 2200N
980E~ 2200r,j
9EiO[ 2200N

1000E 2200N
1OOUE 2200t'~

lOOOI:: 2200N
lOOUE 22001\1

0-1.5
1 • 5-~S. 5

0-1 .5
1.5-3.5
3.5-5.0

0-1.5
1.5-3.5

5.5-6.0

4.50
4.50
6.30

.3.85
5.45
4.85

'""I .;:"~

L • ,....h.J
1:" __ t::.

..J. L...J

7.70
1.E.1O

0.0596
0.4280
1.4773

O. 1153
0.5367

12.4913

0.0145
2.4291
3._3781
~5. 1083

0.11
0.88
0.86

0.30
2.42
4.18

0.26
9.03
4.07
0.65

99.89
99.12
99.14

99.70
97.58
95.82

99.74
90.97
95.9:::;
99.::::;5

5.90
9.01
7.64

6.14
8.37
6.86

5.96
7.16

14.87
23.50

1.87
3.13

1.42
1.64
3.44

1.77
2.98
4.74
8. 11

1.22
2.03

2.18
4.47
4-.67

2.03
.3.90
5.51

::'.66S'.22

5.12

3.34
6.27

7.7"7
5.24

10.98

6.74
16.62
21.95

99.9::-:::
99. ~;8
97.49

96.89

99.74

99.77
99.13
91.70
0,6.083.92

3. 11

0.26
0.75

0.08
0.42

8.30

0.23
0.87

0.0254
1.1749
4. 280~;
1 .0841

o. O~:::24

O~0963

6. 1108

0.0363
0.1716
5. ::::;088

3.'70
4.65

6.:25
5.75

5.10

::'.80

2.60

4.60

5.30

0-1.5

0-1.5

0····1 • :j
1.5-:3~5

.0,.. """ ,::- .;-::"
..~' • ...J-...J • ...J

....,. l::;- L." I:="

....:' • ...J--..J • ...J

5. 5~-6. 2~)

2200hl
22I)Or,~

2:: C.l OI'J1 Uc3C'E:
lOUO[

10(;:.OE 2:::00t-.l
l06GE 2200N
1. 060f::- 22(!uN

1 (l:,:~(lE 2200i'-.i
1020E 2200N
1O:~OE 2200N
1o?or~ ~~200N

I CI.]
c.~ ~:r

l
ei:,
Cu
C;n

11 not::.: 2~20()1'~

:l :i. e<i)\:: 2:20elt\!
I 100[: :220(:'\'.1 ..;'. L'- = rc-

~, .' .._, •., .... ! •... :

-:" l~r:­

....:' • ...J ~J

:,:j. C;:)(j

/~, . 4~:)

1 . (J9~,f;

,~, • (107f3

0.65

1 • ~:3·1

99. ~'::'5

97.60
9f3. l6

9.'"73
6.06

.-, ., "-,
.,::." ""+7

8. ::,1
:'; • 8:"•'_.",:::.,...

'_." J

t,:u

liP
I.. ~.!

,;-"
0··, i , :":;

1.:i-:~:.5

~3. 20
·'-1-.4U

::~ " 70
::.; • ~:!O

7.00
1 . r~.:, r")

4.071(.i
4.l3:?7

O.05:3f3
\). ('-7''14

"'-, ..:."
..::. • ,.J 7

U~72
....,- .-,...."
~, • ··1····

'=7'7. ·<1:1
')6.4:\.
98.78

{i9.6f3
4"1. T!
9'7' . 28
96. ~::;?

5.72
5.40

I:C .~~ .-...
....J. ••.••• ,_

b. til

4.40

1 • 24
1. 61
"' ...,.."...:' .....:'~::

~ 1:':'.,
.'c.• ~.i J.

'_, ~.l ()-··l "'5

1 _~'j-··3 . ~]

;r .c- """ 0:::-
"-' < ,.' •••_'. '--'

7.7629

C! • 1 ~:j

O. 2l~

O. 4~3

1.24

S'9.?6

S'8.76
4 . :S~:;

,.... "-,'
~::. . :-] .;

'-, 1:':7
.,,:, " ._.' ·.C'

~: .. 95

I
I
I

•



HOLE
NUMBER

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

f. I. f. f.
+1000ut -lOOOu: SLIME \ HEAVY :

:MINERAL:

II

I
'I
I
I '··'f-'

Cp

lEI'"
I-"P

1 :::-~4i)[::

1240E:
1240E
1240E

DEPTH

2200N 0-1 a 5
2200N 1.5-3.5
22()ON 3 . 5-5 • 5
2200N 5. 5-~j. 7

TOT(~L I.
WElC,HT + 2mm
f'~G

1 ~ 85 1 w 0892
5 • ~~::5 O. 1222
7.65 2~5252

2.50 9~2976

o . ::,8
0.34
0.61
1.64

99.62
99.66
99. :39
98.36

588524

4.81
7.10
4.71
6.49

38

0.28
0.48
1..79
"":!" 77'-' . , ,

1280E 2200N
1280E 2200N
1280E 2200N
12BUE 2200N
1280E 2200N

1·~:20E =:=:OOt,~

132(JE 2200N
1~;20E ~':200N

1320E 2200t,j

0--1 .5
1.5-3.5
..,.. = r.:- 1:'_"
...:' • --J- ..J • ....!

5.5-7.5
7 ~5--8.0

0--1.5
185-3.5
7~7<=<':'
....:•• ..J-oJ. J

5.5--7.2

2~95

4.90
5.65
7.4·0

~', /::./::'
.~.• .•J .•J

7.15
r::- -;re:'
..J •..,:.,J

6 ~ 15

(J. :~~017

0.0108
0.1782
2.9884
6.9569

0.0159
0.2159

11.4197

0.20
0.04
0.34
0.68
4.02

0.16
0.09
0.24

99.80
99.96
9',.66
99.32
95. '98

99.84
99.91
99.76
97.28

8.70
'9.31
4.02
::;.05

14.12

5.79
10. ~i::::;

6.70

0.29
0.61
0.80
1.93
1.55

0.71
o ~ 7':t
1.20
1.50

1~~:.6(JF 2200N
1:360E 2200N
i ~';60E-: ~2200N

1'-y60E 2200t-..J

140UE 2:~Or.:)r,!

1400E '.2~~OON

1;10f')E~ :?::~OON

14001::: 2200l\j

0-1.5
1.5-.3. ~5

~;. 5-5.5

0"-1.5

::::.5--5.5
~:;. 5--6 • T.'.".i

2.00
8.15
6.85
.-. "":'<.:.­
.::. ~ ''':' •..1

3. 5~!

4.90
·3.70
4.85

0.7315
0.0595
0.0799
1.4562

0.2268
0.0257
1 .2297
,.4264

0.30
0.04
O~20

o . ~~~4

0.28
1.20
0.75

99.70
99.96
99.80
99.66

99.85
99~72

98.80
99.25

4.::::;2
5~09

7. "[2
6.86

6.7·1
6.41
....,. ~l-:r

/ • L,_)

9.50

0.58
1.40
2.83
1.82

1.03
0.56
0.57
O~?6

0.51

·:.1·.77
'7.18
5.24

4.47

.. ,",,~-,..~) . ',_.' .":.

1 • ""29
::::;.00

.. :' ..::. ..~,

J.'1- • (,C.,

1U.66
-:' .6'2

21 • E~9

~~;. 29
5.39
9.46

4.7::;
8. b::'::i

.. 7'
'" '--" ,

4. lJ
6.4..:.1

1EJ • ~S:::}

4 • ·11
17.73

,...... .-, ..,"""7
""1"1 • " "

99.9l
9 C? • 40
89. J.7

99.11
99.82

'--lei. :::5
97. ~i]

97.08

5.1('

O. 1 ~':)

o. 6~::)

2. q·9

0.89
0.18

0.27

O.hO
1. C. t:~;

,-~, n :'~ii-

1.1:2.57

4.1625

0.1672
O. (1]':/4

(J.140""7

0.0698
:2. ,3074

O. ,3163
1 .400,3
4.7t47

:lU.3C'17

·1 • 1 <)

6 • :3~j

1 .75

b. U:::;

4.40

,q.• :-:.':,r.)

6. (7'0
/1. 1U

6.00
6.80

0-1 < ~:;

1 . ~3-::!. .~)

·:S. ~~i-·4. 0

1~5-3.5

"C' ,,0- ~

_:' ~ ... )_ ... ,.J u ~;

0,,-1 •.:-::i

o-~ 1 " ~~J

:l • ~.5 ..-::j • ~S

c- ,,,-
". l e·.. ..'· •.;" i

3g5-5~O

:s . ,~~ ... ~~ . 0
J. ') .... 1,,·':·,1

:( !?OOi'~
1 [.::-UO:\1

".l.'=JOC.. \'J
1 (7 0 Ol\.i

1 900~~
i 90("J1)

J 4/~UE'
I ,q /~C;E. ..

I
I
I



58852~)

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

I
I
I
I

HDLlO:
r,IUMBER

DEP'TH TOTAL
: l~EIGH1

: kG

% %
+ 2mm : +lOOOu:

% %
-1000u: SLIME : HEAVY :

: MI f.ERAl_ :

39

1. 76
1 • 56
1.34

1 .51
1. • ~j9

1 • <.15

(I ~ 2'7'

1 . 10

1 • 30

:~~ . 06
1.68

2.02

3 . 8'7'
2.26

1.60
O.7Ei

().4c,
1 0 ';/2

3.?5
2.63
4.59

9.57

1. c.-, • .:'!.()

2.40
5.34

11. 41

99.92
99.3:::
95.88

0.08
0.68
4.12

0 ~= 99 65 7 16·...,:• ..J · ·::::; ·05 96 95 6 76
7 ·63 92 ~:7 20 ·71

(l 40 99 60 14 4=· · · ,J

4 ·38 95 ·62 12 ·65
6 ·51 93 ·49 17 ·86

0 "".-, 99 68 ::::; 20· '-''':'' · ·
4 ·62 95 ,38 7 ·~j6
1 ·1 3 98 ·87 2 ·87

13 = 1 86 49 5 00· "" · ·
0 ·24 99 ·76 4, ·63

14 · 15 85 ·85 7 ·(J 1

( .. 44 99 ,- , 4 62· · ":JO ·1 ....., 4::- 8'7 5'7 = l't 1· · ""
4 ·40 95 60 1 7 ·01

0 ·58 99 ·42 12 65

0 C" .:" 99 47 1 1 '::/El· .. J.~:'

1 · 1 -'!" 9:=3 H/ "

,.:' :':;:: ~:::;
"

() ":."';' 99 I- 1:-';' 1 c] S']· ...,:.,_1 ....:; ....J

0 1-, 99 B::3 1 B7· ..::. ·
(; · ( )( I 1 UO ·00 0 · 5"-1
1 :39 9(3 6 1 1 '" , 1,

1 "': E-r:::: t.:!:' 1. "I 6 , 4· "

"j- "::"1- ,0
"

,I

", '7'0 ,","'" 1 0 '1 LTc"' , !

4 69 95 i. 1 ;::0- 1:;:,-',· - '_ ..' · '..}';::-

(> ·30 99 ·70 ...,:, ·05
= 48 94 =~ 7 40"" ·d";;'

..~ -:' .~"

o 1376
4 8.356

<) 1600
2 2658

o 772f3

() ~38~2B

U 567 C?
(J UOOO

,-) 2369
5 :::530
<) 82'7'6

o 0807
1.7116

o 4176
3.2072
7 6092

o 0536
1 0530

o 0379
3.0308
o 7112

0.0645
0.5037
5.1650

-:r ,',L"
.', ' .., ....J

1 ::::-:0

1 3(!

4 65

~.!. 60
3 95

":. OU
'-j [)O

-.., 90

2 90
"1.10
1.25

/.1 ~7'n
t ...... '_'

5 no
4 50

....,. ....,.<::
..,:, / J

5 uO

4 50
4. :30

::"1 65

L." 1;:"1;"
..J • .J...J

6.55
2.00

2.10
4 75
1.20

()-··1 .5

1 ~:i'-2a25

0·_·1 • ~,

0-1 ~S

l )._.J. ()

\)·-1 ~~,~

0-1 5
:l 5--3 5

1)-1 ~.i

1 5-<:::'w5
~:. ~ ::i ._..q. ~ ~j

0-1.5
1 5--3 5
3.5-4·.0

0-1.5
1.5-3.5
..:;. 5-5 9

0-1.5
1.5-~5.5

3m5-4mS

1900N
1900N
1.900N

1'7'Oor·1

1.900N
1900N
1900N

t ':7'OUI)

1 C.":-OC'I-.J

1900N
1. 'O'OOhl

1.900N
1900N
1.900N

1 1:.:' 0 ur·,J

1 (.'?OON
1 (?OOr~

J900N
19001'.1
1900N

1 'lUUN

16(J(Jh.j

16001',~

l020E
1020E
.1.020E

1060E
1060E

1.080E 19001'.1
1080E: 1900N

11 (JOE
:llOOE

1040E
1.040E
1040E

1000E
lOOOE
.lOOOE

""l::3UE

J l'~?(":;E

11 :~~OE~

112UE

-:~\ f;O E

q~.30E

10
L... P
Cp

I: p
C';p

•



R.H.F. LABORATORY HEAVY MINERAL SEPARATION

588526

I
I
I
I

HDLE
NtmBER

DEF'TH TOTAL
WEIGHT
f<C,

+ 2mm
1'.

-1000u:

.,,.
:3LIME

40

.,,.
: HEA'y'Y
:MINERAL:

I~:p 1000E 1600N O-t.5
l~p 101)OE 1600N 1.5-3.5

5.00 0.1248
4.85 4.0056

0.12
3.42

99.88
96.58

2 .. 65
11.55

2.09
3.00

lU20E
1 (l~~(JE

1600N
1600N

0-1.5
i '= ...,.. <::"
.... J- ....:' • ...J

4.60
5.25

0.0720
O. ·~876

1.29
1.66

98.71
98. :34

3.91
7.00

1. 70
3.71

I
cn
ep

1040E
i040E

1600N
1600!'~

0-1.5
1.5-3.3

5.00
5.65

0.0340
1. • :3202

0.17
4.47 95.53

3.44
4.31 3.74

Cp

I~:p
'-p

1060E
1060E-~
.1. 060E.::

1600N
1600r,~

1600N

0-1.5
1.5-:3.5
3.5-4.4

3.90
6. :::;:0
~.~. 50

0.0772
0.3095
1 • 1794

0.13
1.02
1 . ~19

99.87
98. '7'8
98.:'::1

3.43
5.1.3

22.77

0.84
1.48
2.37

I CP
ep
Cp

1080E
1080E
1080E:

1600N
1600N
1600hl

0-1.5
1 ~ 5-.3.5
.3. ~S··-5. 25

5. 1 ~S 0.1068
C)~0529

4.6938

0.34
0.44

10.08

99.66
99.56
89.92

2.20
3.04
7. 1:'::

0.69
1.47
1.60

I e'-'\:)
I~:p

l1.(;(JE

1100E
.l600N
i 6001\J

0-1.5
1.5-3.5

4 •.35
7.70

0.1067
0.2781

1.88
1.89

98. j,2
98.11

1.96
4.02

0.90
1. .51

""la01
4,07

3.0::)
~'"j 8 12
1.74 G
2::. ~j5 0

i -'.-.... ob

::::" 1.7

.•::: " .~ .. "

0.76
1.4::­
2.96

j .69
1 • 18
0844

2.26

b.1.3

l~?,i.~·'

4.4':3

8 D=• i·..J

l.b5

3.06
8.02

11.03

4.U4
10.20

11 .76
11.49

1.2.46
6.:'::4
8.48

1 1. = 2:3
8 ~ 6:::

99.84
95.77
98~52

9'7'. }S
98~24

99.65

99.76

99.81
99.72

99.71
9"1.20
79.7'7

,.... -.,. ... _,
.::. • I ";

0.16
4.23
1.48

1.7,S

5.80

o. :55

0.71
0.24

0.19
o ~ :28
0.70

24.07

0 .. 29
2.80

20.03

j ,,~::::?42

C.;.1.S'14

0.17"7<'1'
o. O~~.47

/t • ~5 '.-.;' :::3 r:;

1.UlOtt

; """,.,·r (""
J. v Ci.,:" J. C

0.0(:-;20

5 ~ 1991

0.0678
O.B452
0.0000

0.4408

0.2800

10.8125
O.l-l-908

:I. 1 • 9S~::·:Lj.

~, " :L U

1. • ~20

4 0 :~:,(l

-,. ~,- ''C-
--..:' •.,.J~J

..~ .::.-c::­

..::. •...J ... J

2.40

4.:'::0
2.15

5. 1. (J

6.00
0.40

[)--1 .5
J. " ~:~:!" '.. '. . J

I .::

: "'.,.'

o·~ J • ~j

0-'1.5

I ro- "- .".l , .. ..! -_. ,,~, • '.)

1 . '.:::/-'-:.:"; ..-.J

1.5-~~.O

U'-l~~}

J • ~j-'2 • 7~'::.;

1 . ::i--~~, 0 ~-j

.~~ "~~I' 1·1. ~-)

~.~;. 5--·:.1·.0

1.·5-:~:;.5

L ,~OO,,)

i.c.:.. (!Ui)

1600N

16rJON
1600N
160U[0

i,SOON
:I.600N
1br.)ON

I r. ,-. ,", ,.-.
•L .,~. '" j '- .. -' r.~

i 'i HOE.

1:'::40E

1. :,? ;,) () L"

1120E
112UE:
11 ~?UF

11 '10E
:: 1 il·OE:~.

1 l),O~::

1 "I. -'I.()[

11801:..

I::~:

I U

CU

I:::
("-',--

'_ ... UIL:..)
leu

L· ~J

1:0

Ic"
I
I
I



41

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

I
I
I ............._._ _ -.--._ .. ' -'" ,.._ __ - _._.._.._._ __ _._--_ _-_._ .. ,.•...•._.-._ _......•......__..•....._.. __._._ _ __.._.__ '._ ..

HOLE DEPTH TOTAL % % % % %

I NUMBER WEIGHT + 2mm +1000u: -1000u: SLIME HEAVY
KG :MINERAL:

1260E
1260E
1260E

1280E
1280E
12BOE

1:;;OOE
1 ::;OO[
1:.:::(JOE

] :c:;::OE.

1 CC,~'OE

16001',
1 ~'jOOI'"

lbOON

16(JON
1600N
1600N

1600N
16(>ON
1600r-..J

16(ION
1600N
It>OON

0-1 .. 5
1. .. 5-::::; .. 5
3.5-5.0

0-1 ~ 5
1.5-:3.5
3.5-4.7

0-1 .. 5
1.5-3.5
3.5-4.0

0-1.5
1. .. 5-<~ .. 5
3.5-4.5

:::.15
7.10
4.85

1.80
3.90
7.60

2.85
4.90
0.75

3.80
2.80
4.60

O. 1130
0.0258
8.4748

0.6667
0.4862
9.4475

0.3880
7.7173

0.0908
0.:3161
0.2507'

0.16
0.18
1. 79

0.25
0.77
3.17

0.56
0.79
1 .21

0.40
O~58

0.52

'7'9.84
99.82
98.21

99.75
99.2:3
96.83

99.44
99.21
98.79

99.60
99.42
99.48

6.18
10. 5~::'

7.78

9 . 5~:,

9.12
1::.07

14.71
5.78
8.45

8.22
1:,.09

1 • :25
2.56
2.85

0.95
1.43
2.26

2.04
0.97
1.30

0.81
0.64
1.88

I
cP
Cp
Cn

1 ::!.40E
1 CC040E
1::::,40E

1600N
1600N
1600~j

0-1 .. 5

.-5.5-4.6

4.05
5. ElO
7.95

0.0370
0.0626
(l~ 1223

0.09
0.19
0.67

99.91
99.81
9'';> • ~,3

4.57
6. 11

13 . :37

1.42
:::.51
::::. .6.3

:2 ~ 25 0 ~ .3209
1 • L)5 <) • 0 138

C:I.:) 1::~:6UE.

1600N
1600N
1600t~

0-1 .. 5
~ I:: -:" I=­
.1. .. 0.-) ._- "•.:' .. , .•1

4.00
7.65

0.0685
0.1736
2.5673

0.10
0.87
2. 11

o. 1:~

0.08

99.90
9'1. 13
97.89

9'1.88
97'.92

3.12
5.77

11. 1.8

4· • ;:33
4.2:'8

0.88
3g28
2.4·6

o . ~:'8

0.35

(l " .~:,/

O~82

u . ~:~.',

0.25

2.24
1.28

1.5:=:
\) g .-~;t.:.
1. 1 1

1:::::; 9'7'

2. Oc~

, t:~- "-,
.......J .~~

99.9::j

97. C1'6

C19 • 91

'?"=r' • 77
O~07

o ~ (J5

0.04
::. U'l

0.08

0.6815
O. U:~?2E:

() • ()Ub':)

o ~ (lOOn

O.~':)6=21

0.0188
0.00:21
o ~ O~?h::;

1. • ('to

"- -.? ,,:-.. ~, • ·...:'w

U.HO

2. :~::O

:=. " (]~~~

.~; • (l\)

~~;.5·"b.5

.: " "".:' " , ..! ,. '-; " '_..'

·r "C' 'C" ,,:.
.1 ,,·_.!-·'--:' ..... I

0·- t • ~:.

l . ~':j --:3 ~ ~':i

0-1 . ~S

"." [".- I~C ,,,­
,~, • ,.;-,.1 • ~J

; !/--,'.,. 1 h,);)!')

2:2:20E l':::;OOI'~

:~2:;?()[~ J. bUUI\~

I "p
L.: L'

Ie:"
c: IJ

" ","1::-. '~"-;

,.:,.,:.

'???l 0.98

::.~ ../ ~.'j Cl r,j VJ
.::!' ::.'.'; () i) ~',I

0--1 . ~5 0.0214
0.0000

".o' • I...! .,::.

0.01

,-., ... .--.---,
"7 '"7' ~ "7 !

'7'9.9'7' 1 . O~i
O. 3r~',

() . ~:~.::,

::S7~:iONtl.J

::::; / .~:. C I'~ VJ
0-1.5
1.~5-2.0

4.20
2.00

0.1088
0.0000

(;.08

0.00 100.00
5.95
1.56

0.62
0.48

I
I

•



HOLE
r~UME<ER

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

-1000ul

42

SLIME : HErWY :
:MINERAL:

588528

.,
I.

+1000u:

.,
I.

+ 2mm
TOTAL
"IE I GHT
n3

DEPTH

I
I
I .-_..._-_._...... .... ,.,.-~. __.._._._.. __.

I
t012f30NE 3750NW <)-1.5 1 ..35 (.I D 2541 0.69 99.31 8.66 o. ~:'2

Cp 1·",20E

l.:rJ920NE:

3750NW 0-1.5

0-1.5

1 D 00

1.20

0.l110 ""!'" ~.­...:.. '-' /

:.:;. 14

96.43

96.86 23.42

0.37

1.58

[P
I.~p

Co

•.:0

I~~'

Co

4·q·OE 2688N

480E 2688N
480E 2688N

520E ::;~688N

560E. 268BN

600E :2688N

0-1.4

0--1 a 5

0'-1.5

(1-:1. a 5

0·-1 ..3

3.20 6 . 4~:'41

~:.. 65 '7.7822
3.?O 11.4786

2.50 8.2944

4 a 55 5. 1664·

2.ll 20.7.34l

8.96

1 '''.' Q"'T
~;. ... '-'

10.25

21.54

B.81

16.0.3

91.04

87.0l
89.75

l8.46

91.19

83.97

7.75

6.18
24.99

8.29

O.ll

0.40
0.92

0.26

1.1::~

I~D /CAOE 268Br1
I..,.p 640E 2688N

0-1.5
1.5-2.:1.

3.00 (:J ~ 6953
1.15 14.8730

9.64
21. 17

90.36
78.83

3.15
6.80

o. ::,0
o ~ 5:3

680E 2688N (1--0.6

0--1 .0

0.55

(; • ,~.~j

9.1909 0.71

15.01

99.29

84.99

21.09

10~02

6.~.jO

1 .04

.l • Of]

1 • J·1

1 .4:2
1 ~ :~;E:

s. (.'1'

11.25
17.90

14.[16

17.:",8

16~67

2~:i. 16

~--, L:::' !:;l~::­

" ...J. , ...J

98.7-:.7
~.)8. :~:: 1

95. :~04

9~5 ~ :?<'I·

91.87

93~06

93.53

1 . 2:"
1 . )''./

4 • (I~5

6.'7'4

8. i::C,

6.4'7
1.69

4.66
4."76

0.0:1.75
2. ~jd90

0.1721.

(i. '7~ .t68
1. . 690S'

0.9575
i.16M

1. .90

2.10
1. .2'0

:~? b5

7 ":~,,""

.....•...."-'

.-:'.15
.:1. :.:':0

0,-1 D~j

0,-1. • ~5

0-0.3

J " ~3'-:=: • \)

t b.3t3N

26U::~:N

:-2688N

~::;'lC·t.:

)' t,UE:

." ,", ,-","'"
r:)·"·'.'c

FIOOI:'::
C:I.'iUE

I'"~ •••

.,'"···1,

•''-.p

I~:' ~~

I'e'
Lp

I
I.. ' i, "

I::.~... ' ,
, ,''''c\. ~ c., ...J

• e.. ,...,
," ,_.

Lp
:i, 63~3N
16~:;jJN

(:---1 • :3
1 ~ :-::,;-_.~: , 6

/\·.15
,;1·.55

~.::,. T325
18.1.~3ltl

Cr.1·"?
...,... "":::­
.":'.1 ~ ...:' '"-,

14.74
1 1 .0:::

...:0 • .L ...::

1 • OS:'

0-1.5
l.~!·-2~::'"j

3.70
6. ::,0

O~3392

5.3752
1 • ~'::,5

12.1'7'
98.65
8l.81

10.54
16.97

6.10
.3~2'7;

I

•
I



43

-,,.
: HEAVY :
1MINEF:AL:

588528

-lOOOu:+1000u:+ 2mm
TDTAL
WEIGHT
f<G

DEF'TH

.-
- ..

......? r~, J

••
I____ ..__~' .~~_. LA BD:~_~_~RY ~EAV~~:~~.~R~L SEF::~~T I D~ ._._._.__ .. . _

'l. 'l. 'l. 'l.
SL Ir1E

Ip 740E 16:381\1

"p 740E 16c"8N

(p 780E 1638N
P 780E 16381'~

f~
t~:20E lb38N
Fl20E 16:58N

c:; IJ 860E 1638N

Ip 900E: 1638r~

J~
':?40E 16.3f3~~

'7'40E 16:;8r~

i: P 960E 1638N

E360E 1:525N.p

ICP E;80L~ 1~.325N

1=: [) 900E 1~;2~Jt\!

.'-1 9:Z:0[ 1 :::'2~':'N'.._·._1

c[) t:::i "~l ()L 1 ~·2~5N

I·- '7 {;, I "I [~~ < ~: ..;:~ ~51\~'...,IJ L

:., :::.\ ~:) C: [~. .'.',."511

.'- ')HOI';:~ 1 :::2~)I\j._.. I-.!

en C) '::l()E. :L ~~::? :.:i ~J

0--1 .5
1.5-2.5

0-1.5
1~5-2.1

0-1.5
1 ~ 5-1 m 9

<)-1.5

0-1. :'i

0-1 . ~3

1.5-2mO

0-1.5

(1--0.5

0-0.5

1)-1.5

0-1 ~ 5

0-" J "U

0--1~~~i

J. • .5 - ~::: • ::-:':'J

3.10 1 2255
Lj·.20 5 a 3402

5.60 7 •.3266
3 25 21.9775

4 55 5~0758

1 .90 5.3063

4.40 1 8532

2 20 13. 784=i

3m40 6m2600
4m0(J 11 .. 5193

2 65 7 8706

Om55 16m7164

1 05 28.5:305

'":l • 00 9 281:i

1 •.-':::5 8 8748

.:' :30 () 6476

:~; 'j~:1 (i. 199"-T
.L:..-=:;0 1 9543

1 _97
9.97

8. 11
27 20

8.33
6. 10

4.76

8.25

6.94
6 07

21.25

2.2 96

11 67

7.00

1 1 1
1 ,-, _.,
.c a-,

0.49
.3 •.34

98.0:3
90.03

91.89
72.80

91.67
93.90

95.24

91.7.5

9:::; ~ 06
93.93

94.63

78m75

77.04

88.33

91.64

9.3 ()(J

,'?d B9
'7'~1 .. 1. "

99 5t
96 66

9.81
14.81

10.4.:;'
23 51

4.95
26.71

13~23

10 63

12.15
22~84

17.06

17~26

19.75

40 39

20 19

Z:.97

..;. 95
16.20

4.92
2.42

3.86
1 40

7.60
6.20

7 60

1 _60

5. 11
6 I.e,

7.99

4 .. 33

'"""' 82

4m23

5.4'7'

_:r.,
,.J .~, J

.:: • ~2E~

1:.':" '.:'.,'
.-l ...:'''+

O--l.~.j '+.b~:i

7 tli)

o 40
3 ::0

'::"/'.'j m .~)O

96~80

.-', "'7'"'-'....:.(::)

11 OEi 5 06

n-··l . ~.S o ~ 096'.:;
.i.

1. f )f) 1'l- ~j)'dU 11 8:3

9q 76
...' ~:' ii. ,:~,

1. 82

.l."=> .. ~. r::,•' ";~~J
Cp

•
I

•
I

1 C·4(.~[

10'1-(.lE
1040E

1 :3:,~5r,~
~7 -re:­
"..' !.J

1. ~ Or.)

()~ 1280

1 50'-i9
7 2800

o 1.~)

4 4~"

._ .45

99 85
95 57
96.55

1. Ed
1:"_- ...... -,..

,.1 '~ ..:'

14.0-1·

2 Ol
1 ~5'7

3.98



R.H.F. LABORATORY HEAVY MINERAL SEPARATION

f. f.

~~. 20

1.46

1.95
1.87
3.44

1. 91
5. 13

1.23
2.34

2.94
~:.. 28

1.72
1.66
4.23

6. 5t;:.~

4.44
6.08

4.86
6 ..35

8.30
B.11

5.00
5.92

10.38

2.02
5.13

11.55

18.67

5.91
5.26

10.05

4.74
23.97

5885JO 44

f. f.
SL I ME : HEA'v'Y

:MINERAL:

96.61

98.38
89. :;;5
99.02

99.90

99.84
92.51

99.62
96.64

99.51
97.31
92.87

99.68
94.69
90.12

99.63
96.87

-1000u:

0.10

0.4'-7

3.39

2.69
7. 1:"

O. :;7
3. 1:j

0.38
.3 •.36

0.32

9.88

<).16
7.49

5.31

1.62
10.65
0.98

+ 2mm : +1000u:

3 . '7f360

1.1853
4.3995
1.7330

0.0930
4.0691

0.2093
0.6901
4.1567

0.1;:::;52
4.3776

0.2109
1.1802
7.3035

0.3641

0.144:"
..~:;. 0614

1.56
5.60
6. '",0

3.50

4 ~ 15
5.50

2.20
6.4::::;

4.60
5.70
3.15

4.45
4.70

4.9')

4.50
8.20
3.65

ffJTAL_
WEIGHT
KG

0-1.5

0-- 1 ~ 5

0--1.5

0--1 .5

1.5--3.5

0--1 .5
1~5-3.5

0-1.5
1 . ~'5-"3. 25

0-1.5
1. .5'-3.25

1.5-3.25

1.5-3.5

~:.. 5"-4.5

1. • ~r -<:::: • .2 ~.:!

3.5-4.0

:'::;.5-4.5

DEF'TH

1325N

1:::;·251-..1
13~~:51\1

1325r-.1

1325N
1325N

1:325N
1·-':::2~,N

1325N
1:325N

1325N
132~:5N

1325r..J
1·325N

1060E
1060E
1060E

1100E
1 1(jOE.
11 OO~~

11 :'OE
112i)[~

10BOE
1080E
1080E

1 1 'lOE
1140E

1180E:
1. lSOE

1. 16()E.:
11,-SUE:

HlJLE
NUMBER

C:p

I
CP

c.:p
CiJ

liP
Cp

len
I.; f.!

I
I
I
1
1'-'.:p

Cp

I:;p
C~j

.=n·cp
CDICn

1. :.?OO[
1 :;?oor:~

1·-2:2~St~

1 ~,~, :,"2 ~JN
O-l .5

i~~..'i··-2D~S

~.::.. 00
:::.. ~::;5

0.4077
14.4701

0.64
2.9Ei

99.36
97.02

6.26
"1.15

'""' <:;'e:..:. .....' ....'
4.09

O--l.~!

1.:~:;-:2.0 l • i,;.?O
:? q67i)
4.t3::"j11

2.08 1.1.25
21. U'?

1 ~ 99
1 081

1 .9'+
::~; 0 1~;

J .77

1 • iE?
:' • 11

1 .. ::::. 'j
:'.14

6.0.:-,

.• '''1''·_

'7' .:::6

:2. '<"j7
l~i. 84

7. 11

99.4"1

..:. '1

99.::!.8·
S'~~:;.l8

97. C? 1
94.29

2 A O'~J

~i. 71

o. ~Il

1.62

0.62

" ,~, ....

O.412~'::'

J .9::;9::;

2. :::70=:'
1 . :::::[--) it

o. ~:!78'7'

1004667

"-:c ~;:. ~".

J. ·_I ... J

1. • c::~o

._, '--'1:::'"
~~ " 0 __'

,-\ """::'"
.,:~ • ~::' ... J

O-i. .5

l,5--::~.5

< ":;. ,
I. " .. _, ....'J

0,·-1 .~:}

~ 0-' ", .~.

.1 • ,__,--- .::. •....:'

1 :~:'~~5r·,~

i ~~~:~? ~'.'i l-·J

" i~'

i 2b()E~
l:",:::L,UF

.l :::::::;CiE~

1 :~:?u["

:"', .1.

I .. ;:'
I, ..,p

I:~::

I
Ic~

I LIJ
L:o

1:540E
1::::. iI- (J E-~ 132~}1'j. 1.5-<5.0

.q.• 05

::: . 50
0.2593 0.43

4.39
9':..~. 57
95.61

2.47
14.9'7'

1.43
1.78

I
I

•



R.H.F. LABORATORY HEAVY MINERAL SEPARATIDN

588531

I
I
I. ..._ _. __.

HDLEI NUMBEP:

IlJ :l I)·QOE 1 (lOON

CD 1120E lOOON

I:D 1160E 1000N

DEF'TH

0···0. ("'1

(J-1 .2

0--1.5

TOH"L I. I. I. I.
WEIGHT + 2mm +1000u: -1000u: SLIME
KG

2.30 11.6196 10 02 89.98 17 68

2.95 1.7136 3.87 96.13 5.58

3.70 0.4(186 1.44 98 56 5 43

I.
HEAVY

: MI NEr~AI_ r

7.07

2.68

1.08

4S

1.320E .1 (lOON

1200E lOOONI: 0-], .0

(}-1 .5

.-, '":'.l:::"

.::.. .'.:'.~'"

2.15

5.6957

2.9112

=;. 8~
2 38

96.16

97.62

15.89

10 20

1. 79

1.32

1
.;j]94(lr.~[ 40::?ONllJ
~p94(Jt~JE 4020N~1J

0-1.5
1.5'--2.4

1 .30 1 .2531
1 .65 1 .9545

1.75
5.97

98.25
94.(l3

21.25
16 80

1 . 1 1
(lg97

4020Nl!J
4020NW

4·020NI,J..J
4020NW
'1020N(oJ

0--1 .5
1.5-.3.5

0-1.5
la~3-~5.:5

~" 60
7 50

6.65
"7.6'5
~.s. 60

0.2611
2 8617

0.0400
0.2508
5 43~Y~:

0.76

o 1=;
o 90
6.30

99.24
97.65

99.87
99 10
93.70

4.27
4.50

1.15
1 51
6.65

1 ..,.·r,
0·...:'7

1.07
4.15

402or"'*J
40~~':Ot"W

4020~'~llJ

4020rJL.J

l'lO:20Nl,j
4(;~?O~·JlJ,.J

'102Ur'~lJ..)

•.;" I:':" r..:.- l="
,,~, •...J -- "J •....J

r.~' = .......=
~J. ~J-t) ~ LJ

0-1.5
1.::;-3.5
",. ,,,-- C" '0­<" ... _,_.... !. ,..1

6.15
9.80
8 70
2 90

4 110
1 0 ~~!:'i

10 1 ~5

(.I. O~262

o 01.12
1 .7108
7.0414

o 270~:!

() 1:::::2::;
o 6621
c. C,':-109

0.17
0.28
5 00

17.37

o 53
....:·.00
4.24

10 bC::-

0:.;9.8.3
99.72
("i5 00
82.63

99.47
97 00
95.76
f:39.3<-1

1 . 19
(1.86

~. 1:'3
5 49

·3.09

4 /4

0.21
0.28
0.87
0.51

0.22
0.27

0.01
O. 1 /1

i~' b :31
(l. 1h
O.:2:~~

1).975. :::::8

j h:l
1.06

1 0'7
..., 82

9(7.70

7'cl 67
9::~ 61

98.9=,

8J1· 11

:' .' ,,

() • ::::,0
1.33

() ~.:,(3

1 .07
6. 11

15 8("7

".7972

o 01:::::9
().0420
o 8097

o 7798
0.0165

~:: t'" I~_­

•••.L ••_.> .. .1

,:.- 7f.~"

,.J ....:'J

Ci' BO
9 60
7.05

1 0 ~2(J

.1 0 ~ O~)

0--1.~5

1 " ~:;._.~: .~;

1 . 5-'?' ~ ~'j

·J·-l . '5

":,- ICC' CCC 1;;;"
--:. n ,.J--...,j. ,J

40:?Or~~J,j

i~():::'O)'JL)

/lO:;,':C'I-,j\;J
4(J=~()NL'J

4 c.;:" ONeJ
C-: L) 1 0 ..:1- (.) I'~ [­

I:,~ n 1. U,:::'ONE

<u 1 ;):::3<)r'iL~

1'.. --- :....,"l C.") r•.• :: (, 1\; t'.':,"'" . c."'" .._
!.~:p 1 UH\)t'.jt~

ColOU(JNF

'I r. ....,. [":.
J.•._!-_.. _:' •... .!

.:. ,.-_. ",-- I:C­

....:'.,.J-.-.J •.....1

., :::,0
10.75
11.~:.O

8.70

(j 20{.lr~"::,

() (l:::9h

4.1.:,86

.. ._, t~
J. f {

8 04
11 .84

99 75
98 21
'-71 .96
88.16

<::·~:c...::. ....)._,

1 '7':"
3.27

(.I. 1 C;
O. 1 :~:.

O•.38

I
I
I

•



HOLE
NUt·1BER

588532

R.H.F. LABORATORY HEAVY MINERAL SEPARATION

I
I
I~~~ _~~

I
DEPTH TOTAL

~<lEI GHT
,::0

+ 2mm
I. I.

: +1000u: -1000ul
I~

SLIrIE: 1 HEAVY t

: MI NEF:AI_ :

46

~'~---'---"'.'-'---'--"--._._ .._._._-_.

(J · 16 99 ·84 1 ·53 0 16
0 ·81 99 · 19 1 ·09 (I 1 4
5 ·56 94 ·44 1 ·08 0 ·15

1 1 26 88 74 "' 20 0 34· · "' ·
2 1 ·48 78 52 18 ·46 0 ·66

() · 14 99 ·86 1 36 ,,·24
0 .... -:-- ''19 77 1 36 0 1 4L·":' ·
8 1 .,. 91 87 1 09 ,..J ::-29· •.J · · ·

1 1 21 88 79 "" 96 0 74· · .~. · ·
0 1 1 99 89 1 ·6~; 1 05
0 08 99 9'".... 1 1 0 4 09· ~ ·
0 20 99 80 ,-, 86 ~. 80· · .::. ·
~ '7 1 97 69 1 (1= " 18~::. .~. · _·w "' ·3 ·89 96 ·1 1 1 ·10 3 ·08

0 ·06 99 ·94 0 99 2 80
0 90 99 1 0 (:> tA 3 '7· · ·o.
(J ~::-l:' 99 45 0 67 ~ 78,"w · "' ·6 ·69 93 ·31 3 ·89 ( ) ·65

,) 0"7 9 G? CJ""'!" 0 ·99 :::C' t3 1· · f ,_,

0 ·02 99' ·98 0 · 79 6 26
1 ·Oil 98 ·96 1 04 1 ·08
2 ~9' 97 ~ 1 1 65 1 7 C/· · '--' ·
7 :20 c·--:-, EiO "" ~1'7' 0 O.~,· ~ ·

~~ ~~
<"'1:".- 76 '-1,5 6 tee ( , 1 0·..J·_I · ~ ..I"i·

1 ·1 1 .- :::~~I 87 r.::- 1 '-"\ I ) 20· - ., C\

-~; 70 96 ~:.O '1
,,·cr , ) .! ~:'· · ·C).":' ·

22 84 7'1 16 ''1 ::::;8 \) 1 '.1 """: ·57' 86 +"". 1: , El II u 16-

16 3'1 0-" b .I. 1 ~~~; (J
"

.. · 1 .,
~' ..'

1 4 10 81::.- (/0 9 cr~ () ::: t~. ~, ·
1 1:::-1:::-

~3:2 4~~ .~( I :::.7 ,-,
~'w · .~

·1 ~_:: I ; ,---,r.:. .....
.'

.,
· ··.r .....; · '......-

10 ·.7,? oq -, .I. 20 ,~)7 ': .' '-''-'· ,.. ·

o. 007~5
0.0095
0.6277
4.21"73
1.5274

4 . ~~,:-~ 4. C;/3~~

d.lO 9.0441

~:.~.:1.0 0.1951

~3.}O 0.4167

"7.15 6.S245
6~6() 7.41.1.4

6.00 o. (J~:;48

8.35 0.0988
10.65 1 .5777
9.25 6.3085

5.05 0.0867
6.60 0.0661
7 ...>t:::. 0.08987w

9.05 0.6330
8.55 ~:i. 2850

4. ,QS 0.0661
6.70 o. 1987
6.75 1 .6228
3.70 5.7143

~.. 90 0.0592
-'F <::. t:;. 0.0646I •.._! ...J

L '::;'l::"" 0.42.39CJ. ,w

3.85 6.4525

4.90
10.85
8.85
7.15
0.95

O·-1.~5

1.5-3.5

0- 1 " ~.::..!

0-1.5

(1--1. .5
1 • ~:J-~::: A~:i

0-1.5
1 ~5--3.5

,,' ,,::- I::' 1::'­
••~, n •••J -,_.1 •..J

.,;to r.::- I::' 1::'­

...:' • ...J -- ,.J • .J

0-,1 • ~.~i

J • ~5-~~-:;. ~:J

.-~, • ~~- '-1 • 2 ~~~

5.5--7.5

..,. .:;- <:.- ,::."

....:•• w·_..J • ...J

::::;43UI"1
::'1 ::,C'N
.::~ 4 :.~; 0 r~

:~'. 4 ::::, 0 h!

i~O~~(JNW

"1020Nl<l
4020N~<I

4020NW
4020NW

I..;

,".;" .
.~.~ c:: ':::i,c

~3E7~j

~:;[7F)

f:iF)"i·1

~:3[/4

==~4r:30E:

'?·,1HUE:

::.:Of3E 4378r,
2::,UL~E ·1~;7E)N

2:::08E: 4::.78N
2:.:::08E ~l378N

I~;~i
12N~E 4020~H<I 0- 1 .5
120Nr: 4020N~'J 1 C' -:. ~C·

"_1-."':' W

120f\lE 402(JNW :::;: ~ ~ ~L;pl · ....1--.1 ·-!

Cp 1 120NE 4020~M
~ 5-7 0w · ·Ir, 2:~::20E 4·-:';2 ON 0-- 1 <7.'

_J ... ' W

C:p 2:~~~,~ [) [-:: 4:320N 1 5--::; ·5

I[:~' 2:~;20E ·1·3='01')
.,. ~ ~c- 5.~. ~.)- .....J

CD 2:3.20E: 4.320N = 5~- "7 =-
W · ·..'

Cp 2~~:20E. L13::::0N 7 ·5-9 · ~:i

:._,

I [:[j

i.~p?4F::10E

I '·:·:J
u

I I.:,:

I i:iJ

Ln

I
I
I
I

•



I
I
I R.H.F. LABORATORY HEAVY MINERAL SEPARATION

588533
47

-----.------------------------------------------------------------------- -------------------------...,----

I HOLE DEPTH TOTAL I. I. "f. I. I.
NUMBER : WEIGHT + 2mm : +1000u: -1000u: SLIME: HEAVY

: KG : MINERAL:

I:----~(:)~,-~--~:~~~------:=~-:-~---------~-~:~---~~-~-~~O---~~~--~3~~3 ---:~-.-;~---------~:::~
Co 800E 2688N 1.5-1.6 1.20 0.0175 1.69 98.31 23.56 1.08

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



I
I
I

588534 48

+ 2mm : +1000u: -1000ul SLIME: HEAVY:
:MINERAL:: KG

TOTAL
: WEIGHT

DEPTH
_.----------_._-------------_..._---------_._--------------._.-.-------------_._----------_.__.. _._--_._._~- ..---"-.---_._..-,,I HOLE

NUMBER

1~--~;~~-(:~-;;~~,~--:;,=-:~~----4 ~~5 ~:-.-~;'~-~-----{;'~-~~----~~-~-~-;------~-::-:------ ..-~.36 .- .... - -.--

Cp 2360E 3750N i.5-3.5 7.45 0.0000 0.02 99.98 0.78 6.08
a:pp 2360E 3750N 3.5-5.5 7.80 0.0000 0.10 99.90 0.81 4.06
~ 2360E 3750N 5.5-7.5 8.15 0.0000 0.01 99.99 0.82 6.63

940E
940E
940E

2200N
2200N
2200N

0-1.5
1.5-3.5
3.5-5.5

3. 1 (J

4.70
3.80

0.1823
0.7000
2. 1432

0.75
0.82
1.38

99.25
99.18
98.62

7.22
7.07
7.56

2.93
3.92
6.88

1060E: 2200N 0-1 ·5
1060E 2200N 1 ~ ~ ~· ....1-._... J

1060E 2200N 3. 5-5. 5

1060E 1900N 0-1 ~

• ..J

1060E 1'-rOON 1 l;C ....,.. ~

• .....J- ..J · J

1080E 1900N 0-1 ·5
1080E 1900N 1 ~ ~ ~· -..1-.,,:, · ~,

2060E 1600N 0-1 .5
2060E 1600N 1 I:::' -:0' 5·.....J- ..,:, ·
:Z060E 1600N :.::; 5-5 5
2060E 1600N ~'C .. ~:i-6 ~

J J

64()[ ·,~f)f38!'J ('·-1 ~':i

(.;.)40E:: 268E-3N 1 5-2 · 1

(i,.~'}OE 16~,,8N 0--1 ~

.J 2.65 7.8706

1.30
1.45

O. 5~::'

1.87
.3.1.3

7. 'I?

1.60
0.78

5.30

2.18
4.47
4.67

0.30

0.82
0.87
0.42
0.23

1.52

~).1~5

6.80

3.20

2.04
0.85

7.36

9.04

2.87
5.00

7.77

5.90
9.01
7.64

17.06

5.24
10.98

90.36
78.83

94.63

99.68
95.38

99.89
99.12
99.14

99.91
99.95
99.96
97.96

98.87
86.49

99.74
99.25
96.89

= """""7....! •...:. I

0.09
0.05
0.04
2.04

0.26
0.75
3. 11

0.32
4.62

0.11
0.88
0.86

1. 13
13.51

'7'.64
21 17

0.<Y563
0.1716
5.3088

0.0536
1 .. 0530

0.6815
0.0228
0.0060
0.0000

0.0807
1.7116

0.0596
0.4280
1 .4773

2.00
2.85
·3.00

4.50
4. :30

3.80
6.77
5.10

5.65

4.50
4.50
6.30

4.65

:~:. . 00 6 . b9~53
1 . 15 14.8730

0-1.5
1.5-3.5
-,.. I::" .:- c­
....:.....J-.~ • ...J

2200N
2200N
2200N

960E
960E
960E

l::O

4U7'OI'Jl'J
4020NW
1I020NW
/}·020f,)t,)

0-105
1.5'-3.5
...,.. ..,. t:'" 1'.­
..:' • ...J-...J •..J

5.~5·-7 ..5
" " .:-.~. "7 , L

4.90
10.85
8.85
7 15

0.0073
o.ooe,s
0.6277
4.2173

0.16
0.81
5.56

11.26
::; 1 .4E;

9'1.84
99.19
94.44
88.74

1 . 5~5
1 .09
1.08
2. :,20

1.8. /1./.,

<).16
(}.14
(}.15
0.34

I~~.. L_'

CO
Cp

I
I
I

~04f30E 34.30N
::/(·BOE· :=,430r\l
2480E :34.30N
2L!·80E 34·30N

0-1.5
1. • 5-~~~,. 5
..,... c- <:::" c­
...:' • ,.J-"';."';

5.5-7.5

'1.90
-, r=-<:::"
I • ....J ...!

6.95
3.85

0.0592
0.0646
0.4239
6.4525

0.07
0.02
1.04
2.49

99.93
99.98
98.96
97.51

0.99
0.79
1.04
1.65

5.81
6.26
1.08
1. 79

•
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--------_ .._----_.__._--------------_._._-----------------

I
HOLE
NUMBER

DEPTH TOTAL f. f. f. f. %
: WEIGHT + 2mm : +1000ut -lOOOu: SLIME HEAVY
: KG : MINERAL:

Cp

I~

f~

I
I
I
I
I
I
I
I
I
I
I
I

SElO 0-1 ~

.J

SE70 1 ~ -;r c:'
• .....J- ..,) • ....J

SE70 3.5-5.0

SE74 0-1 ~,,"
SE74 1 · 5-~~:'. 5
SE74 3.5-4.75

SE78 0-1 ~
.J

SE78 1 c:' "7 c:::-
o ...J- ...:.• oJ

SE78 3 .. 5-4.25

SE82 <)-1 ~

.J

SE82 1 I::" -;r c-
• ....J- ,_, • ....J

..._._------_ ...-. .....- .._.._-_._._---~_.~ •.... ._.-.-.~_ .. _._..,._._--,_.__ ._.- .. ....-..•. -. __.

5.70 0.4167 7.20 92.80 3.89 0.03
8.20 3.8090 23.55 76.45 6.54 0. 10
5.90 4.4268 14. 13 85.87 ~ 18 0.20..J.

~ 10 0. 1951 3.70 96.30 4.83 0. 13..J.

7. 15 6.8245 22.84 77. 16 9.38 0.14
6.60 7.4114 1.3.57 86.43 10.84 0. 16

4.35 4.0738 16.39 83.61 1 .50 0. 10
8. 10 9.0441 14. 10 85.90 9.93 0.28
2.70 8.4796 17.55 82.45 30.37 0.37

2.50 0.9092 4.30 95.70 4.60 0.37
4.05 3.6158 10.79 89.21 20.67 0.36



•
I (; 535

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

588536

APPENDIX 4

Mineralogical Results - Applied Petrographic Services

50



APPLIED PETROGRAPHIC SERVICES
SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

might indicate the presence of iron. S.E.M. analysis can be arranged to

51

Phone: (02) 5164808
(OO1;oogcI1A~

58853 '(

APS REPORT NO.: M174

DATE: 24.4.89ATTENTION: MR G.F. LEE

P.O. Box 257
Strawberry Hills
Sydney, N.SW. 2012

SAMPLE DETAILS: ORDER NO. A28, SAMPLES 1 - 5

to confirm the identity of this mineral if you require.

no record of carbonates being so strongly magnetic. It has a high refractive

in the O.4A mags. It superficially resembles a carbonate, but I can find

index and birefringence, and appears to be fairly soft. No identifiable

COMMENTS: The unidentified material present in samples 1 and 2, occurs only

CLIENT: PETER H. STITT & ASSOC. PTY LTD

J. McNulty

absorption spectrum was seen except for a few faint lines in the blue which

I
I
I
I
I
I
I
I
I
I
I
I
I
1-"".,,'), ,..\,

.\"f­I "!;

I
I
I
I
I

•
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I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A Railway Avenue Phone: (02) 516 4808
Strawberry Hills Stanmore
Sydney, N.SW. 2012 Sydney, N.S.W. 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M174

I ATTENTION: MR G. LEE DATE: 23.4.89

SANPLE DETAILS: A28ORDER NO. SAMPLE l,1680E - 1960E, 4650N

I TOTAL +25# HAND 0.4A LOA 1.2A 1.2A
MAG MAG MAG MAG NON MAG

I MONAZITE <1 <1

I
ZIRCON 5 27

RUTILE 5 1 25

I LEUCOXENE 6 33

LEUCOXENISED 13 4 19 29

I IlJ1ENITE

ILMENITE 18 60 67 12

I MAGNETITE <1 30

GARNET 5 21 3 2

I TOURNALINE 24 34 45 3

ALUNINO 1 8

I SILICATES

OTHER SILICATES 22 10 32 20

I PYRITE <1 1 2

SHELL <1 2

I QU,\RTZ <1 2

I
IRON OXIDES

UNIDENTIFIED 1 8

I +25# NON ECONOMIC <1 100

NO. OF POINTS 558 555 530 591

I WEll' %
100 0.4 0.9 13.7 66.2 1.4 17.4

\j~

I
. \,

J

J . ~1cNul ty

•



I 588539..

I
,_:' .... 53

APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I P.O. Box 257 2A Railway Avenue Phone: (02) 516 4808
Strawberry Hills Stanmore
Sydney, N.SW. 2012 Sydney, N.S.W. 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 174

I ATTENTION: MR G. LEE DATE: 23.4.89

SAMPLE DETAILS: ORDER NO. A28, SAMPLE 2, 2000E - 2280E, 4650N

t
TOTAL +25# HAND 0.4A LOA 1.2A 1.2A

I
MAG MAG MAG MAG NON MAG

MONAZITE <1 1

I ZIRCON 5 1 29

RUTILE 5 27

I LEUCOXENE 4 27

LEUCOXENISED 10 14 35

I ILMENITE

IL~lENITE 21 57 19

I MAGNETITE <1 100

GARNET 5 14 .5 1

I TOURf1ALINE 22 30 32 4

I
ALU~lINO 2 11
SILICATES

OTHER SILICATES 23 3 32 28

I PYRITE <1 2 <1

SHELL

I QUARTZ <1 2

I
IRON OXIDES

UNIDENTIFIED 3 26

I +25# NON ECONOf1IC -

NO. OF POINTS 502 562 539 518

I WEIGHT % 100 0.31 12.68 69.31 1.42 16.28

C~' \

I
\ I "-.";.'"
\ "

J. McNulty

•



SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

SAMPLE DETAILS: ORDER NO. A28, SAMPLE 3, 1920E - 2240E, 4350N

ATTENTION: MR G. LEE

CLIENT: PETER H. STITT &ASSOC. PTY LTD

2

2

1.2A
NON MAG

<1

28

25

29

14

17.52

629

588540

1.2A
MAG

1

2

<1

<1

28

29

1.27

40

547

Phone: (02) 5164808

APS REPORT NO.: M 174

DATE: 23.4.89

6

LOA
MAG

<1

16

25

24

29

526

73.58

2

6

0.4A
MAG

531

92

6.99

HAND
MAG

.031

100

2A Railway Avenue
Stanmore
Sydney, N.S.W. 2048

+25#

0.33

5

4

5

5

TOTAL

<1

<1

<1

<1

12

24

23

100

RUTILE

MONAZITE

P.O. Box 257
Strawberry Hills
Sydney. N.S.w. 2012

~lAGNETITE

ZIRCON

LEUCOXENE

LEUCOXENISED
ILMENITE

ILMENITE

GARNET

TOURNALINE

ALUMINO 3
SILICATES

OTHER SILICATES 19

UNIDENTIFIED

QUARTZ

PYRITE

SHELL

IRON OXIDES

NO. OF POINTS

+25# NON ECONOMIC <1 100

J. McNulty

WEIGHT %

\\\~~~\

~ -I' !:

\/.(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

3

2

1.2A
NON MAG

<1

29

29

25

12

17.47

551

2

1. 2A
MAG

1

1

<1

24

42

1.51

552

30

APS REPORT NO.: M174

Phone: (02) 5164808

DATE: 23.4.89

5

LOA
~lAG

20

17

25

522

70.98

33

1

2

9

0.4A
MAG

88

530

9.31

HAND
MAG

0.34

100

2A Railway Avenue
Stanmore
Sydney, N.S.W. 2048

+25#

0.38

2

4

5

5

5

TOTAL

<1

<1

<1

<1

<1

23

13

100

25

ATTENTION: ~ffi G. LEE

CLIENT: PETER H. STITT & ASSOC. PTY LTD

588541 55

APPLIED PETROGRAPHIC SERVICES

MONAZITE

RUTILE

P.O. Box 257
Strawberry Hills
Sydney. NSW. 2012

LEUCOXENE

MAGNETITE

ZIRCON

LEUCOXENISED
IUIENITE

ILMENITE

SAMPLE DETAILS: ORDER NO. A28, SAMPLE 4, 2280E - 2560E, 4350N

UNIDENTIFIED

GARNET

ALUnINO
SILICATES

OTHER SILICATES 18

PYRITE

SHELL

TOUR,'lALINE

IRON OXIDES

+25# NON ECONOMIC <1 100

~. 2

NO. OF POINTS

\IEIGHT %

C~\~~~\
j~Nulty

I
I
I
I
I
I
I
I

'.
I
I
I
I
I
I
I
I
I
I
I
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I 588542
;- :~

56'\..' .

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I P.O. Box 257 2A Railway Avenue Phone: (02) 5164808
Strawberry Hills Stanmore
Sydney, N.SW. 2012 Sydney, N.S.W. 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M174

I ATTENTION: MR G. LEE DATE: 23.4.89

SAMPLE DETAILS: ORDER NO. A28, SAMPLE 5, 2320E - 2600E, 4050N

I TOTAL +25# HAND 0.4A LOA 1.2A 1.2A

I
MAG MAG MAG MAG NON MAG

~lONAZITE <1 <1 1

I ZIRCON 8 <1 <1 38

RUTILE 6 <1 <1 28

I LEUCOXENE 4 19

LEUCOXENISED 13 19 37

I ILMENITE

ILMENITE 27 89 27

I MAGNETITE <1 100

GARNET 5 9 6 1

I TOURMALINE 16 22 36 1

I
ALUNINO 2 10
SILICATES

OTHER SILICATES 18 2 26 25

I PYRITE <1 <1 1

SHELL <1 <1

I QUARTZ 1 3

I
IRON OXIDES

UNIDENTIFIED

I +25# NON ECONONIC <1 100

NO. OF POINTS 590 590 553 576

I WEIGHT % 100 0.21 0.42 10.42 67.46 1.55 19.94

C~,~~,:")
I ...... _.' .. --"

J. McNulty

•
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588543
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I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 ZA RAIUJAY AVENUE Phone: (02) 516 4808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 175

SAMPLE DETAILS: KING ISLAND SAMPLE 6 1930E - 2280E 4050N DATE: 21.5.89

I ORDER NO. A31 REF. NMS EL 41/88

TOTAL HAND 0.5A 0.9A 1.2A lo2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 1

I ZIRCON 7 <1 33

RUTILE 7 <1 31

I LEUCOXENE 6 26

LEUCOXENISED 11 22 41

I ILMENITE

ILMENITE 28 84 7

I MAGNETITE <1 100

IRON OXIDES 1 2 9

I GARNET 4 13 1 1

I TOURMALINE 19 <1 39 40 <1

ALUMINO-SILICATES 2 7

I OTHER SILICATES 14 1 29 17

PYRITE <1 <1

I CORUNDUM

I
SHELL

QUARTZ 1 ~ 3

I CARBONATE

SPINEL

I WEIGHT % 100 0.4 29.7 43.9 4.1 21.9

NO. OF POINTS 568 516 530 564

I ,-\~,,:~\

I J • .McNu1y'y

•
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I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808

I Strawberry Hills STANMORE
Sydney, N.S.W. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO. : M 175

SAMPLE DETAILS: KING ISLAND SAMPLE 7 1880E - 2320E 3750N DATE: 21.5.89

I ORDER NO. A31 REF. NMS EL 41/88

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I
MAG MAG MAG ~!AG NON MAG

MONAZITE <1 <I". <1

I ZIRCON 8 <1 35

RUTILE 7 <1 31

I LEUCOXENE 6 25

LEUCOXENISED 7 14 37

I ILMENITE

ILMENITE 28 84 4

I MAGNETITE 1 100

IRON OXIDES <1 1

I GARNET 4 13 <1 4

I
TOURMALINE 21 1 44 40 1

ALUMINO-SILICATES 1 6

I OTHER SILICATES 17 2 37 19

PYRITE <1 <1

I CORUNDUM <1 <1

I
SHELL

QUARTZ <1 2

I CARBONATE

SPINEL

I WEIGHT % 100 0.5 30.6 43.9 2.7 22.3

NO. OF POINTS 541 604 517 505

I :ll~~J
I

J. -"McNult .
.------

I
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APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.f!I 183

SAMPLE DETAILS: ORDER NO. A44, REF. NMS EL 41/88 DATE: 29.5.89

I SAMPLE 8, 2360E - 2680E, 3750N

TOTAL HAND 0.5A 0.9A 1.2A lo2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 1

I ZIRCON 8 1 36

RUTILE 6 1 25

I LEUCOXENE 6 25

I
LEUCOXENISED 8 16 41
ILMENITE

ILMENITE 27 84 1

I MAGNETITE 1 100

IRON OXIDES 1 1 2

I GARNET 4 12 1 2

I
TOURMALINE 21 1 46 38 2

ALUMINO-SILICATES 2 9

I OTHER SILICATES 15 2 33 16

PYRITE <1 <1 <1

I CORUNDUH <1 <1

I
SHELL <1 <1 1

QUARTZ <1 2

I CARBONATE

SPINEL 1 <1 1

I WEIGHT % 100 0.7 31.9 41.3 3.2 22 .9

NO. OF POINTS 578 562 513 525

I
~I J. H~ ty

I
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588546 60.j '-~.

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVE~UE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 179

SAMPLE DETAILS: ORDER NO. A35, REF NMS EL 41/88 DATE: 29.5.89

I KING ISLAND SAMPLE 9 2160E - 2400E, 3450N

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I
MAG MAG MAG MAG NON MAG

MONAZITE <1 <1 <1 2

I ZIRCON 9 <1 <1 <1 37

RUTILE 7 1 27

I LEUCOXENE 6 25

LEUCOXENISED 10 22 44

I ILMENITE

ILMENITE 29 86 <1

I MAGNETITE 1 100

IRON OXIDES <1 <1

I GARNET 4 10 1 1

I
TOURMALINE 18 <1 44 33 2

ALUMINO-SILICATES 1 5

I OTHER SILICATES 13 2 32 18

PYRITE <1 1 <1

I CORUNDUM <1 <1

I
SHELL

QUARTZ 1 4

I CARBONATE

SPINEL 1 2 1 1

I WEIGHT % 100 0.6 33.9 37.5 2.6 25.4

NO. OF POINTS 548 552 509 546

I
~}~~J

I J. McNulty

•



APPLIED PETROGRAPHIC SERVICES
SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

SAMPLE DETAILS: KING ISLAND SAMPLE 10 2440E - 2560E 3450NDATE: 21.5.89
ORDER NO. A35, REF NMS EL 41/88

TOTAL HAND 0.5A 0.9A 1.2A 1.2A
MAG MAG MAG MAG NON MAG

MONAZITE

ZIRCON 8 34

RUTILE 6 26

LEUCOXENE 7 30

LEUCOXENISED
ILMENITE

ILMENITE

MAGNETITE

IRON OXIDES

GARNET

TOURMALINE <1 1

ALUMINO-SILICATES 2 7

OTHER SILICATES

PYRITE

CORUNDUM <1 <1

SHELL <1 <1

QUARTZ 1 2

CARBONATE

SPINEL

WEIGHT % 100 23.7

NO. OF POINTS 513

~~)Qi:"/J
J. McNulty

61

Phone: (02) 5164808

58854 "

APS REPORT NO.: M 179

2A RAILWAY AVENUE
STANMORE
SYDNEY, NSW 2048

\.., (

CLIENT: PETER H. STITT & ASSOC. PTY LTD

P.O. Box 257
Strawberry Hills
Sydney, N.SW. 2012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.:M 179

SAMPLE DETAILS: ORDER NO. A35, REF. NMS EL 41/88 DATE: 29.5.89

I KING ISLAND SAMPLE 11, 2060E - 2+6.oE, lWb,v

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 <1 <1

I ZIRCON 8 <1 32

RUTILE 7 1 28

I LEUCOXENE 7 29

I
LEUCOXENISED 11 23 53
IUrENITE

ILMENITE 27 84 2

I MAGNETITE 1 100

IRON OXIDES 1 2 2

I GARNET 4 11 2 2

I TOURMALINE 17 1 40 29 2

ALUMINO-SILICATES 2 7

I OTHER SILICATES 13 <1 31 15

PYRITE <1 <1

I CORUNDUM <1 <1

I
SHELL

QUARTZ 1 2

I CARBONATE

SPINEL 1 2 <1

I WEIGHT % 100 0.9 31.4 40.1 2.5 25.1

NO. OF POINTS 512 561 557 543

I ~~L~)

I J. McNulty

I



I 58854n~~ .. ' 63, '

I ,ApPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 516 4808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 175

SAMPLE DETAILS:KING ISLAND SAMPLE 12 2040E - 2340E 2500N DATE: 21.5.89

I ORDER NO. A31, REF. NMS EL 41/88

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I
MAG MAG MAG MAG NON MAG

MONAZITE <1 1 1

I ZIRCON 10 <1 <1 39

RUTILE 8 <1 <1 32

I LEUCOXENE 5 18

LEUCOXENISED 7 17 41

I ILMENITE

ILMENITE 31 87 2

I MAGNETITE 1 100

IRON OXIDES 1 <1 3

I GARNET 5 12 1 2

I
TOURMALINE 15 40 40 1

ALUMINO-SILICATES 2 6

I OTHER SILICATES 14 1 36 16

PYRITE <1 1

I CORUNDlJ}l <1 <1

I
SHELL <1 1

QUARTZ 1 2

I CARBONATE

SPINEL

I WEIGHT % 100 0.7 35.2 35.5 2.7 25.9

NO. OF POINTS 539 557 582 585

I (\fyt)
I J.M~NU;IY

I



SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

SAMPLE DETAILS: KING ISLAND SAMPLE 13 2200E - 2280E 2200NDATE: 21.5.89
ORDER NO. A 31, REF. NMS EL 41/88

..... ,

APPLIED PETROGRAPHIC S~G~t9ICES

MONAZITE

ZIRCON 5 25

RUTILE 5 27

LEUCOXENE 6 28

LEUCOXENISED
ILMENITE

ILMENITE

MAGNETITE

IRON OXIDES

GARNET

TOURMALINE <1 1

ALUMINO-SILICATES 3 13

OTHER SILICATES

PYRITE <1 <1

CORUNDUM <1 1

SHELL <1 <1

QUARTZ 1 5

CARBONATE

SPINEL

WEIGHT % 100 19.7

NO. OF POINTS 582,

(\Ju, \J: MC1 ulty
...~

1.2A
NON MAG

Phone: (02) 5164808

1.2A
MAG

APS REPORT NO.: M 175

0.9A
MAG

0.5A
MAG

2A RAILWAY AVENUE
STANMORE
SYDNEY, NSW 2048

HAND
MAG

TOTAL

CLIENT: PETER H. STITT & ASSOC. PTY LTD

P.O. Box 257
Strawberry Hills
Sydney, N.SW. 2012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.:M 183

SAMPLE DETAILS: ORDER NO. A44, REF. NMS EL 41/88 DATE: 29.5.89

I SAMPLE 14, 880E - 1220E, 1325N

TOTAL HAND 0.5A 0.9A lo2A lo2A

I MAG MAG MAG MAG NON MAG

MONAZITE 1 2 2

I ZIRCON 18 1 51

RUTILE 8 2 24

I LEUCOXENE 5 14

I
LEUCOXENISED 11 30 73
ILMENITE

IWENITE 26 88 <1

I MAGNETITE 1 100

IRON OXIDES 2 3 4

I GARNET 2 7 <l

I TOURMALINE 16 <1 51 19 1

ALUMINO-SILICATES 2 5

I OTHER SILICATES 4 <1 12 1

PYRITE 1 <1 2 3

I CORUNDUM <1 <1

I
SHELL <1 <1

QUARTZ 1 2

I +600um 2

SPINEL 2 2 1

I WEIGHT % 100 0.9 29.3 30.0 2.5 35.0

NO. OF POINTS 522 520 574 514

I
~j

I
"'-.
J. McNulty

I



I
I

;c, . 588552 66

APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 516 4808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.:M 183

SAMPLE DETAILS: ORDER NO. A44, REF. NMS e1 41/88 DATE: 29.5.89

I SAMPLE 15, 940E - 1220E, 1600N

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

MONAZITE 1 1 1 <1

I ZIRCON 16 1 49

RUTILE 9 1 28

I LEUCOXENE 5 16

I
LEUCOXENISED 9 22 69
ILMENITE

ILMENITE 26 88 1

I MAGNETITE <1 100

IRON OXIDES <1 <1 <1

I GARNET 3 9 <1 1

I TOURMALINE 22 <1 60 23 <1

1 4ALUMINO-SILICATES

I OTHER SILICATES 6 <1 15 4

PYRITE <1 <1 1 <1

I CORUNDUM <1 <1

I
SHELL

QUARTZ 1 3

I CARBONATE

SPINEL 1 2 1

I WEIGHT % 100 0.4 29.2 35.9 2.0 32.5

NO. OF POINTS 570 501 541 558

I ~~~)
I J. McNulty

I



APPLIED PETROGRAPHIC SERVICES
SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

SAMPLE DETAILS: KING ISLAND, SAMPLE 16; 920E - 120E, 1900 DATE: 21.5.89
ORDER NO. A44, REF NMS EL 41/88 N

MONAZITE

ZIRCON 11 42

RUTILE 8 28

LEUCOXENE 4 16

LEUCOXENISED
ILMENITE

ILMENITE

~lAGNETITE

IRON OXIDES

GARNET

TOURMALINE <1 1

ALUMINO-SILICATES 2 6

OTHER SILICATES

PYRITE <1 1

CORUND~l <1 <1

SHELL

QUARTZ 2 6

CARBONATE

SPINEL

WEIGHT % 100 26.6

NO. OF POINTS 551

'~t.~t) .
'- _./ -----

J. McNulty

67

1.2A
NON MAG

Phone: (02) 516 4808

1.2A
MAG

538553

APS REPORT NO.: M183

a.9A
MAG

a.5A
MAG

2A RAILWAY AVENUE
STAN~mRE

SYDNEY, NSW 2048

HAND
MAG

TOTAL

CLIENT: PETER H. STITT & ASSOC. PTY LTD

P.O. Box 257
Strawberry Hills
Sydney, N.S.W. 2012
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I 588554 68

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITI & ASSOC. PTY LTD APS REPORT NO.:M 183

SAMPLE DETAILS: ORDER NO. A44, REF. NMS EL 41/88 DATE: 29.5.89

I SAMPLE 17, 840E - 920E, 2200N

TOTAL HAND O.sA 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

<1 <1 <1MONAZITE

I ZIRCON 11 <1 <1 44

RUTILE 8 3 31

I LEUCOXENE 2 9

I
LEUCOXENISED 9 20 29
ILMENITE

IU1ENITE 22 76 1

I MAGNETITE <1 100

IRON OXIDES 1 1 2

I GARNET 7 23 1 3

I TOURMALINE 28 <1 60 52 <1

3 11ALUMINO-SILICATES

I OTHER SILICATES 7 15 6

PYRITE <1 <1 7 i

I CORUNDlJ}l <1 <1

I
SHELL

QUARTZ 1 4

I CARBONATE

SPINEL 1 <1 1

I WEIGHT % 100 0.2 28.6 44.3 2.0 24.9

I
NO. OF POINTS 535 567 532 570

jl\;~

I
~--_ ..

J. McNulty

I



SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

SAMPLE DETAILS: KING ISLAND SAMPLE 18 940E - 1120E 2200N DATE: 21.5.89
ORDER NO. A44, REF NMS EL 41/88

58855;) 69

APPLIED PETROGRAPHIC SERVICES

MONAZITE

ZIRCON 11 42

RUTILE 7 25

LEUCOXENE 6 23

LEUCOXENISED
ILMENITE

ILMENITE

MAGNETITE

IRON OXIDES

GARNET

TOURMALINE <1 1

ALUMINO-SILICATES 1 3

OTHER SILICATES

PYRITE 1 3

CORUNDUM

SHELL

QUARTZ 1 3

CARBONATE

SPINEL

WEIGHT % 100 27.1

NO. OF POINTS 549

C\)k·,\.·\.
J. McNulty

1.2A
NON MAG

Phone: (02\ 5164808

1.2A
MAG

APS REPORT NO.:M 183

0.9A
MAG

a.5A
MAG

2A RAILWAY AVENUE
STANMORE
SYDNEY, NSW 2048

HAND
MAG

TOTAL

P.O. Box 257
Strawberry Hills
Sydney, N.S.w. 2012

CLIENT: PETER H. STITT & ASSOC. PTY LTD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I ',...: I;

588556 70

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 175

SAMPLE DETAILS: KING ISLAND SAMPLE 19 840E - 920E 2500N DATE: 21.5.89

I ORDER NO. A31, REF. NMS EL 41/88

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I
MAG MAG MAG MAG NON MAG

MONAZITE <1 <1 1

I ZIRCON 9 <1 1 40

RUTILE 6 <1 28

I LEUCOXENE 3 14

I
LEUCOXENISED 11 19 33
ILMENITE

ILMENITE 20 80 8

I MAGNETITE <1 100

IRON OXIDES 1 <1 1

I GARNET 4 19 1 1

I
TOURMALINE 35 <1 59 52 1

ALUMINO-SILICATES 3 12

I OTHER SILICATES 7 1 12 11

PYRITE <1 1 1

I CORUNDUM <1 <1

I
SHELL

QUARTZ 1
.

4-

I CARBONATE

SPINEL <1 <1

I WEIGHT % 100 0.1 19.3 55.9 2.8 21.9

NO. OF POINTS 520 541 505 573

I ,

(\~l)
I

J. ~lcNulty--

I



I
58855" 71

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 516 4808
Strawberry Hills STANMORE
Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.:M 179

SAMPLE DETAILS: ORDER NO. A35, REF. NMS EL 41/88 DATE: 21.5.89

I KING ISLAND SAMPLE 20, 840E - 920E, 2800N

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

1 1 1MONAZITE

I ZIRCON 10 <1 <l 43

RUTILE 7 1 29

I LEUCOXENE 2 10

I
LEUCOXENISED 9 15 33
ILMENITE

ILMENITE 18 79 6

I MAGNETITE <1 100

IRON OXIDES <1 <1

I GARNET 4 20 1 1

I TOURMALINE 39 <1 66 57 1

ALUMINO-SILICATES 3 15

I OTHER SILICATES 6 <1 10 5

PYRITE <1 2 1

I CORUNDUH <1 <1

I
SHELL

QUARTZ <1 1

I CARBONATE

SPINEL 1 1 1

I \-'EIGHT % 100 0.2 18.9 56.3 2.7 21.9

I
NO. OF POINTS 506 539 500 509

0~J
I J. McNulty

I



SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 183

SAMPLE DETAILS: KING ISLAND SAMPLE 21 800E - 880E 3150N DATE: 21.5.89
ORDER NO. A44, REF NMS EL 41/88

588558, 72

APPLIED PETROGRAPHIC SERVICES

TOTAL HAND 0.5A 0.9A lo2A lo2A
MAG MAG MAG MAG NON MAG

MONAZITE

ZIRCON 10 42

RUTILE 6 24

LEUCOXENE 4 18

LEUCOXENISED
ILMENITE

ILMENITE

MAGNETITE

IRON OXIDES

GARNET

TOURMALINE 1 2

ALUMINO-SILICATES 3 12

OTHER SILICATES

PYRITE <1 1

CORUNDUM <1 <1

SHELL

QUARTZ <1 1

CARBONATE

SPINEL

t{EIGHT % 100 24.2

NO. OF POINTS 509

(\~~'jI . ",...•

J. McNulty

Phone: (02) 51648082A RAILWAY AVENUE
STANMORE
SYDNEY, NSW 2048

P.O. Box 257
Strawberry Hills
Sydney, N.SW. 2012
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SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

APPLIED PETROGRAPHIC SERVICES

SAMPLE DETAILS: KING ISLAND SAMPLE 22 940E - 1020NE 3450 DATE: 21.5.89
ORDER NO. A44 REF NMS EL 41/88 NW

MONAZITE

ZIRCON 12 45

RUTILE 8 29

LEUCOXENE 4 17

LEUCOXENISED
ILMENITE

ILMENITE

MAGNETITE

IRON OXIDES

GARNET

TOURMALINE <1 1

ALUMINO-SILICATES 1 5

OTHER SILICATES

PYRITE 1 2

CORUNDUM

SHELL

QUARTZ <1 2

CARBONATE

SPINEL

\;TEIGHT % 26.1

NO. OF POINTS 555

(\Q;)\
I J '_

J. McNulty

73

1.2A
NON MAG

Phone: (02) 5164808

1.2A
MAG

APS REPORT NO.: M 183

0.9A
MAG

588559

0.5A
MAG

2A RAILWAY AVENUE
STANMORE
SYDNEY, NSW 2048

HAND
MAG

TOTAL

~-'

P.O. Box 257
Strawberry Hills
Sydney, N.S.w. 2012

CLIENT: PETER H. STITT & ASSOC. PTY LTD

I

I
I
I
I
I
I
I
I
I
I
I
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I
I
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I
I
I
I



I 588560
~,r . 74

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I
P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 516 4808
Strawberry Hills STANMORE
Sydney, N.S.W. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 175

SAMPLE DETAILS: KING ISLAND SAMPLE 23 940NE - 1020NE 3750DATE: 21.5.89

I ORDER NO. A31, REF. NMS EL 41/88 NW

TOTAL HAND 0.5A 0.9A lo2A lo2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 1 <1

I ZIRCON 2 19

RUTILE 2 1 17

I LEUCOXENE 2 13

I
LEUCOXENISED 4 9 25
ILMENITE

ILMENITE 5 10 2

I MAGNETITE 2 100

IRON OXIDES 9 19 3

I GARNET 2 5 <1 1

I TOURMALINE 21 <1 59 29 3

ALUMINO-SILICATES 2 15

I OTHER SILICATES 9 25 10

PYRITE 4 <1 34 24

I CORUNDUM

I
SHELL <1 <1

QUARTZ 1 -'- 9

I CARBONATE 28 66 1

+600 urn 7

I WEIGHT % 100 1.8 42.5 33.3 2.1 12.9

NO. OF POINTS 532 507 539 528

I J' '~"V 1\

I J. McNulty

I



I
:j~'-; ,<

588561
75

I APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I PO. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STAN~:ORE

Sydney, N.SW. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: M 179

SAMPLE DETAILS: ORDER NO. A35, REF. NMS EL 41/88 DATE: 29.5.89

I KING ISLAND SAMPLE 24, 2160E - 2400E, 3150N

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 <1 <1 1

I ZIRCON 9 <1 <1 36

RUTILE 7 <1 28

I LEUCOXENE 7 27

I
LEUCOXENISED 11 23 60
ILMENITE

ILMENITE 27 82 2

I MAGNETITE 1 100

IRON OXIDES 1 2 2

I GARNET 4 12 <1 1

I TOURMALINE 16 <1 39 25 1

2 7ALUMINO-SILICATES

I OTHER SILICATES 14 3 33 13

PYRITE

I CORUNDUM <1 <1

I
SHELL

QUARTZ <1 1

I CARBONATE

SPINEL 1 1 1

I WEIGHT % 100 0.9 31.9 40.0 2.2 25.0

NO. OF POINTS 558 528 524 539

I ~)
I J. MeNul ty

I



I
,.._- 588562 76

I 'APPLIED PETROGRAPHIC SERVICES
I SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

I P.O. Box 257 2A RAILWAY AVENUE Phone: (02) 5164808
Strawberry Hills STANMORE
Sydney, N.S.w. 2012 SYDNEY, NSW 2048

I CLIENT: PETER H. STITT & ASSOC. PTY LTD APS REPORT NO.: 1'1 183

I
SAMPLE DETAILS: ORDER NO. A44, REF. NMS EL 41/88 DATE: 29.5.89

SAMPLE 25, 2440E - 2600E, 3150N

TOTAL HAND 0.5A 0.9A 1.2A 1.2A

I MAG MAG MAG MAG NON MAG

MONAZITE <1 <1 1 <1

I ZIRCON 7 31

RUTILE 6 <1 27

I LEUCOXENE 8 32

I LEUCOXENISED 9 18 57
ILMENITE

ILMENITE 26 80 <1

I MAGNETITE 1 100

I
IRON OXIDES 2 4 2

GARNET 4 12 1 1

I TOURMALINE 19 <1 44 26 1

ALUMINO-SILICATES 2 8

I OTHER SILICATES 15 3 33 16

PYRITE <1 <1

I CORUNDU1'l <1 <1

I SHELL

QUARTZ <1 1

I CARBONATE

SPINEL 1 1 1

I WEIGHT % 100 1.2 32.2 40.3 2.9 23.4

I
NO. OF POINTS 504 561 561 579

\\~~
I J. 1'lcNulty

I



APPLIED PETROGRAPHIC SERVICES
SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

TOTAL 1.2A NON MAG

LEUCOXENE 8 21

RUTILE 10 28

ZIRCON 14 38

TOURMALINE <1 1

ALUMINO-SILICATES 2 7

QUARTZ 2 5

77

Phone: (02) 5164808

APS REPORT NO.: M 160

DATE: 18.1.89

2E 0 - 1. 7m
3E 0 - 2.6m
4E 0 - 2.6m
5E 0 - 2.4m

1.7464g

596

35.6

588563

2A RAILWAY AVENUE
STANMORE
SYDNEY, N.S.W. 2048

100

4.9039g

SAMPLE DETAILS: BACK BEACH 80N COMPOSITE 2W 0 - 1.5m
lW a - 2.1m

000 0 - 1.9m
IE 0 - 1.8m

CLIENT: PETER H. STITT & ASSOC. PTY LTD

ATTENTION: MR. G. LEE

WEIGHT

J. McNulty

WEIGHT %

NO, OF POINTS

P.O. Box 257
Strawberry Hills
Sydney, N.S.W.2012

I

I
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SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

TOTAL 1.2A NON MAG

LEUCOXENE 12 33

RUTILE 8 22

ZIRCON 12 35

TOURMALINE <1 1

ALUMINO-SILICATES 2 5

QUARTZ 1 3

PYRITE <1 1

CORUNDUM <1 <1

CLIENT: PETER H. STITT & ASSOC. PTY LTD

78

Phone: (02) 5164808

APS REPORT NO.: M 160

DATE: 19.1.89

1.8269g

34.7

662

2A RAILWAY AVENUE
STANMORE
SYDNEY, N.S.W. 2048

100

5.2624g

WEIGHT %

ATTENTION: MR. G. LEE

WEIGHT

588564

SAMPLE DETAILS: BACK BEACH l20N COMPOSITE
3E 0 - 4.5m
4E 0 - 1.9m
5E 0 - 1.2m

NO. Of POINTS

J. McNulty

P.O. Box 257
Strawberry Hills
Sydney, N.SW.'2012

!,' .~~I, j,\ \; L;/ '
. \.
"--
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APPLIED PETROGRAPHIC SERVICES
SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

CLIENT: PETER H. STITT &ASSOC. PTY LTD

ATTENTION: MR. G. LEE

SAMPLE DETAILS: HIGH DUNE 120NB COMPOSITE 24E 0 -'5.2m
20E 0 - 10.5m 25E 0 - 7.5m
21E 0 - 4.5m 26E 0 - 9.0m
22E 0 - 2.9m 27E 0 - 6.3m
23E 0 - 7.5m 28E 0 - 8.0m

79

5

1

1.2A
NON MAG

1.8248g

24.8

29

24

39

2

<1

607

1

2

Phone: (02) 5164808

5

17

L2A
MAG

507

34

0.3098g

4.2

41

APS REPORT NO. M 160

DATE: 18.1.89

29E 0 - 2.4m

527

12

16

16

0.9A
MAG

2.9954g

40.7

2

2

42

3

7

2

1

15

1

1. 9770g

26.9

537

81

0.5A
MAG

5885G5

2A RAILWAY AVENUE
STANMORE
SYDNEY, N.S.W. 2048

<1

HAND
MAG

25

75

0.2512g

3.4

TOTAL

NO. OF POINTS

,r)r )!.')I ).._ , .....
I . __ _ __

-~

WEIGHT 7. 3582g

\IEIGHT% 100

J. McNulty

" Pyroxene, amphibole, olivine.

MAGNETITE 1

ILMENITE 29

LEUCOXENISED 8
ILMENITE

IRON OXIDES 1

GARNET 5

TOURMALINE 19

STAUROLITE 1

EPIDOTE 3

ALUMINO SILICATES 1

OTHER SILICATES" 8

RUTILE 7

LEUCOXENE 6

ZIRCON 10

QUARTZ 1

PYRITE <1

MONAZITE <1

P.O. Box 257
Strawberry Hills
Sydney, N.S.w.2012
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SPECIALIZING IN PETROGRAPHIC ANALYSIS OF GEOLOGICAL AND INDUSTRIAL SAMPLES

APPLIED PETROGRAPHIC SERVICES

2A RAILWAY AVENUE
STANMORE
SYDNEY, N.S.W. 2048

80

1

25.7

2.4154g

10

1.2A
NON MAG

513

20

35

32

2

Phone: (02) 5164808

1

5

1.2A
MAG

3.5

10

589

38

3.294g

APS REPORT NO.: M 160

DATE: 18.1.89

47E 0 - 1O.5m
48E 0 - 9.0m
49E 0 - 7.0m

4W 0 - 1.6m (Back Beach)

46

21

18

15

1

2

35

1

7

4.0705g

575

43.3

0.9A
MAG

58856G

43E 0 - 4.5m
44E 0 - 6.0m
45E 0 - 5.9m
46E 0 - 1O.5m

3

25.6

<1

2.4045g

<1

14

<1

589

0.5A
MAG

83

5

1.9

HAND
MAG

40

55

0.1769g

.,....- .,
, "

P.O. Box 257
Strawberry Hills
Sydney, N.S.W.2012

NO. OF POINTS

TOTAL

* Pyroxene, amphibole, olivine.

WEIGHT % 100

WEIGHT 9.3967g

CLIENT: PETER H. STITT & ASSOC. PTY LTD

ATTENTION: MR. G. LEE

SAMPLE DETAILS: HIGH DUNE 120N COMPOSITE
40E 0 - 7.5m
41E 0 - 3.0m
42E 0 - 7.5m

MAGNETITE 1

ILMENITE 30

LEUCOXENISED 8
ILMENITE

IRON OXIDES 1

GARNET 5

TOURMALINE 17

STAUROLITE <1

EPIDOTE 3

ALUMINO-SILICATES 3

OTHER SILICATES'" 10

RUTILE 5

LEUCOXENE 9

ZIRCON 8

QUARTZ <1

PYRITE

MONAZITE <1

•
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I
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588567

APPENDIX 5

Australasian Code for Reporting of Identified
Mineral Resources and Ore Reserves

81



REPORT OF THE JOINT COMMITTEE OF
THE AUSTRALASIAN INSTITUTE OF

MINING AND METALLURGY
AND

AUSTRALIAN MINING INDUSTRY
COUNCIL

825S85G8

Issued June 1988

h" \". " .
-a...-" ._~'•

I
I

I AUSTRALASIAN CODE FOR
I REPORTING OF IDENTIFIED
: MINERAL RESOURCES AND
I ORE RESERVES

I
I
I
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INDICATED ....'lIfIlf-- .....

... PROBABLE

Figure 1-REPORTING TERMINOLOGY

.......1-_-------......
• PROVED

2

83

ORE RESERVES
(Mineable)

5885G9

CONCWSIONS

6. The Committee also considers that if the invest­
ment community recognises that a mineral
resource may be the precursor of an ore reserve
then it will find it easier to distinguish mineral
resource assessments based on geoscientific and
sampling data from ore reserve assessments
based on consideration of detailed technical and
economic data going beyond basic resource data.

7. The Gommillee considers this report unifies the
industry's reporting of mineral resources and ore
reserves and complements the Australian Gode for
Reporting Identified Coal Resources and Reserves
and terminology used by government organisations
in Australia, which is included with this publicalion
as Appendix I.

8. The Gommillee believes that, in its efforts to:
• define and distinguish between mineral

resources and ore reserves;

• subdivide identified mineral resources into
categories of "inferred': "indicated" and
"measured";

• subdivide ore reserves into categories of "prob­
able" and "proved": and

• discard the use of the terms "in situ reserves"
and "possible ore";

it has provided a code thaI will promote standardised
reporting of a company's mineral assets.

Consideration of economic,
mining, metallurgical,
marketing, environmental,
social and governmental
factors

MEASURED

IDENTIFIED
MINERAL
RESOURCES
(In situ)
INFERRED

Increasing level
of geological
knowledge and
confidence

FOREWORD

1. The Joint Committee was set up in 1971 to consider
and make recommendations on stock exchange
listing requirements appropriate to mining com­
panies reperling ore reserves. The first report was
published in April 1972 and republished in 1975.

2. The Committee reconvened in 1978 to review
developments since fhe first report and to consider
recommending changes. A revised report pub­
lished in 1981 enlarged the section on pre-ore
reserve terminology to recognise the reporting of
indicative, qualitative or quantitative estimates of
potentially economic mineralisation. The report
established ore reserves categories and introduced
the concepts of "precision" and "qualification" the
latter being further refined in 1983.

3. The 1983 Gommittee did not attempt to define or
classify mineral resources (as distinct from
reserves) preferring to regard resource assessment
Issues as matters primarily 01 concern to
government.

4. The present Gommillee considers that it is now
appropriate to link the reporting of mineral
resources with the reporting of are reserves as
shown in Figure 1.

5. The Gommillee has sought 10 define a mineral
resource and then outline the process by which it
may be upgraded 10 an ore reserve through con­
sideration of technical and economic criteria and

,data including mining, metailurgy and marketing.
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9. A "RESOURCE" is an in situ (meaning as it occurs
on surface or underground) mineral occurrence
quantified on the basis of geological data and a
geological cut-off grade only.
The term "ORE RESERVE" will only be used if a
study of technical and economic criteria and data
relating to the "RESOURCE" has been carried out
and it will be stated in terms of mineable tonnes
or volume and grade.

10. The Committee reaffirms its strong belief that the
public release of information concerning mineral
resources and ore reserves and related estimates
must derive from reports prepared by appropriately
qualified persons.

11. In an endeavour to encourage competent, profes­
sional reporting of resources and ore reserves and
to eliminate unsatisfactory reporting the Commit­
tee recommends to the industry and to the Aus·
tralian Stock Exchange Limited that resource and
are reserve reports conform to the Code set out
below.
The Committee recommends to the Australian
Stock Exchange Limited that a declaration of con­
formity or otherwise with this code be a require­
ment for prospectus listings. regular reporting to
stock exchanges, press releases or other informa­
tion made evailable to the public.

12. The Committee is conscious of the fact that this
Code has been the sUbject of considerable discus·
sian and debate and thai positive recommenda­
tions will continue to be received. This Code has
been made in the knowledge that it will require
review from time to time.

Competence

13. A "Competent Person" is a person who is a Cor­
porate Member of The Australasian Institute of

Resource Terminology

19. The term "Resource" is defined as an identified in
situ mineral Occurrence which excludes "Pre­
Resource" mineralisation, from which valuable or
useful minerals may be recovered. A resource may
b.e reported as:
• an Inferred Resource
• an Indicated Resource; or
• a Measured Resource.
In defining a resource, the competent person will
only take into consideration geoscientific data. It
must be appreciated, however, that in reporting on
a resource, it is implied that there are reasonable
prospecls for eventual economic exploitation.

20. The term "Inferred Resource is an estimate, inferred
from geoscientific evidence, drill holes. under­
ground openings, or other sampling procedures
and before testing and sampling information is
sufficient to allow a more reliable and systematic
estimation.

21. The term "Indiceted Resourcf!' means a Resource
sampled by drill holes. underground openings, or
other sampling procedures at locations too Widely
spaced to ensure continuity but close enough to
give a reasonable indication of continuity and

3

Mining and Metallurgy with a minimum 01 live years'
experience in the relevant Resource and are
Reserve assessment field.

Responsibility

14. A "Resource Report" or "are Reserve Report"
giving technical facts, interpretations or assess­
ments of Resources or Ore Reserves must be pre­
pared under the direction of. and signed by a
Competent Person or Persons.

15. While the public release of information concern·
ing a company's Resources and Ore Reserves
remains the responsibilily of ils Board of Direclors
any such release must be based on. and fairly
reflect a Resource andlor are Reserves Report.
prepared by a Competent Person.
Companies must review and report on Resources
and/or are Reserves annually.

16. A Company must disclose basic information con­
cerning the status and characteristics of a mineral
deposit which could materially influence the eco­
nomic value of that deposit.

17. The Compelent Person responsible for the report­
ing must also include a statement relating the
reported mineralisation to its mode of OCcurrence.
Mineralisation may be established in a surface out­
crop, costean, mine opening. or drill hole before
there is any certainty Or even "likelihood" that it
could constitute part of a resource.

18. A company when reporting Pre-Resource miner­
alisation must disclose all available data inclUding
drill intersections. In reporting such mineralisation
which may be isolated, sporadic or discontinuous.
full information on the nature of the sampling.
sample intervals, assay data and positions must
be given (refer Tabie 1).

where geoscientific data is known with a reason­
able level of reliability.

22. The term uMeasured Resource' means a Resource
intersected and tested by drill holes. underground
openings, or other sampling and procedures at
locations which are spaced closely enough to con­
firm continuity and where geoscienfific data is reli­
ably known.

23. The appropriate Resource category must be deter­
mined by a Competent Person.

Resource Report

24. A mineral resource identified during exploratory
investigations should only be reported as a
Resource to the stage where a significant proba­
bilily of economic viability has been established
and where relevant mine planning, metallurgical
testing and other criteria, as shown in Figure 1, may
indicate that the resource could be categorised as
a Reserve.

25. Resource reports should be made more informa­
tive by dividing Resources into thE' three categories
which retlect the quantity and quality of data avail­
able and the degree of correlation or continuity
assigned and lhus reflect the confidence level of
the assessment.
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30. The words "ore" and "reserves" should not be used
in slating Resource estimates as the terms imply
technical feasibility and economic viability and are
only appropriate when technical and economic fac­
tors have been considered. Reports and statements
should continue to refer to the appropriate category
or categories of identified Resources until techni·
cal feasibility and economic viability have been
established. If re-evaluation indicates that the
Resources are no longer viable, the Ore Reserves
must revert to the "Resource" category.

31. Resource eslimates are not precise calculations,
being dependent on tho interpretation of limited
information on the location, shape and continuity
of the occurrence and on the available sampling
results. Tonnage and grade should refiect the order
of accuracy of the estimate by rounding off. Thus
an Inferred or Indicated Resource, with an accuracy
no better than ± 20 per cent and possibly much
less accurale, would be best reported to the second
significant figure and by the use of appropriate
words. For example, 10863000 tonnes at 8.23 per
cent should be staled as approximately 11 million
tonnes at approximately B per cent.
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26. An Inferred Resource (the least reliable assess­
ment) is a category for any identified resource, on
which testing and sampling information has
inferred a resource but not defined it sufficiently
10 classify it as indicated. Estimates should be
expressed in round figures thai do not imply pre­
cise estimation: be suitably qualified with terms
such as "approximately": and include a slatement
indicating the data on which the estimate is based.
(See Table 1).

27. An Indicated Resource estimate will be based on
more data than an Inferred Resource. and will
therefore be more reliable.

2R A Measured Resource estimate (the most reliable
resource estimate) will be based on a substantial
amount of data competently collected, interpreted
and evaluated which allows a clear outline of
shapes, sizes, densities and grades to be
estimated.

29. Any public release of information in a report con­
cerning a company's Resources should state the
pertinent data on which the Report is based and
contain a qualification drawing attention to any
assessment criteria from Table 1 for which inade·
quate data are available.

Table 1
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Resource assessment criteria

Data density

Accuracy of location of sampling points

Drilling technique

Sampling technique

Proportion of core recovery in
mineralised zone

Tonnage factor (SG)

Ouality of assay data

Quality of data description

Geological interpretation

Estimation techniques

CUI-off grades

Explanation

Whether sample density is sufficient to ensure continuity as well as pro­
vide an adequate data base for the estimating proceeding used.

This variable refers to how well the location of a sample position is known
and its effect on the resource estimate.

Whether core, rotary, percussive or percussion and if non-core, whether
open hole or reverse circulation.

If core, whether cut or chisel broken and whether quarler, half or all core
taken. If non-core, whelher riffled, section cut, tube sampled, or whatever,
and whether sampled dry or wet. If wet, whal precautions taken to maxi­
mise recovery and minimise fines loss.

Whether assumed or determined and, if determined, by what method and
how frequently. If assumed, are assumptions valid and the basis for those
assumptions.

Whether reproducible and whether representative. Substantial quality con·
trol and umpire assaying is necessary to identify any deficiencies in assay
quality.

Whether core logged in detail; whether all significant lithologic, structural,
mineralogic, alteration or other geological or geotechnical characteristics
and properties recorded competently.

If underground chip samples, whether channel cut or chipped linearly
or whether randomly taken from a face. If, linear, whether hOrizontal or
vertical.

Whether based on suHicient data or postulated assumptions, whether con­
strained by one model or whether consideration given 10 alternative pos­
sible interpretations.

A clear description of estimation techniques and key assumptions.

What cut-off grades have been assumed.

4
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Ore Reserve Terminology

32. The term "Ore Reserwi' means that part of a Meas­
ured or Indicated Resource, which could be mined
together with dilution and from which valuable or
useful minerals could be recovered economically
under conditions realistically assumed at the time
ot ,eporting. Ore Reserves should be ,eported as:
• Probable Ore Reserves or
• Proved Ore Reserves.

33. The term "Probable Ore Reserves" means Ore
Reserves stated in terms of mineable lannes or
volumes and grades where the conditions are such
that ore will probably be confirmed but where the
in situ indenlified Resource has been categorised
as "Indicated" and has not been defined with the
precision necessary for the uMeasured" category.
Probable Ore Reserves includes ore that has been
sampled on a pattern too widely spaced to ensure
continuity.

34. The le'm "Proved Ore Reserves" means Ore
Reserves stated in terms of mineable lonnes or
volumes and grades in which the identified in situ
resource has been defined in three dimensions by
excavalion or drilling, and may include addilional
minor extensions beyond actual openings and drill
holes, where the geological faclors that limit the
ore body are known with sufficient confidence, that
it is categorised as a "Measured Resource",

39. The Committee has not given detailed considera­
tion to the question of coal reserve reporting and
recommends that when public statements on coal
resources and reserves are being made, the

5

35. The choice of the appropriate category of Ore
Reserve depends upon the quantity and quality of
data available and the level of confidence that is
attached to that data.

36. The appropriate Ore Reserve categories must be
determined by a Competent Person.

Ore Reserve Reports

37. Any public release concerning a company's Ore
Reserves must state the nature of the data on
which the Report is based and contain a qualifi­
cation drawing attention to any assessment criteria
from Table 1 for which inadequate data are avail­
able. Economic or political faclors alone may be
the basis for significant changes in Ore Reserves
and should be reported accordingly.

38. Ore Reserve estimates are not precise calculations,
being derived 1rom the estimates 01 Resources and
modified by economic, mining. metallurgical, mar­
keting, environmental, social and governmental1ac­
tors. Tonnage or volume and grade figures in
reports should be expressed so as to convey the
order of accuracy of the estimates by rounding off
normally to the second or third significant figure.
Also to be included in the report are such restraints
as cut-ofts and related assumptions.

recommendations outlined in the "Australian Code
for Reporting Identified Coal Resources and
Reserves (February 1987)" published In Appendix
1 be adopted.
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