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1.0 INTRODUCTION

Hill Mining Consultants Ltd. (H.M.C.) was authorized by D. 

. Copeland of Princeton Resources Corporation (Princeton) to carry 

out the required environmental permitting work for the Bissett 

Creek Project on September 30th, 1985. On the 10th October 1985, 

Princeton requested H.M.C. to submit a proposal and estimate of 

costs which would cover their further involvement in the project.

The scope of work of this proposal for this work was to be as 

follows:

(1) Completion of the environmental and permitting work.

(2) On-site monitoring of construction and operation.

(3) Review of assaying and metallurgical testwork.

(4) Preparation of an independent ore reserve estimate.

(5) Preparation of a prefeasibility study report.

The proposal was submitted to Princeton on the 29th October, 1985 

and accepted by Princeton early in November. The summary pro 

gress report which follows deals with the subjects shown above in 

the scope of work and in somewhat the same order. The sections 

have been entitled:

Environmental and Permitting Work

Site Work and Construction

Assaying of the Drill Core Sampling

Metallurgical Testwork

Geology, Diamond Drilling and Ore Reserves

Preparation for and Mining of the Bulk Sample

Pre-Feasibility Study

12.
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2.0 ENVIRONMENTAL AND PERMITTING WORK

H.M.C. prepared a review of all the permitting that would be 

required for Princeton to start production from its Bissett Creek 

property and also prepared applications for the permits as soon 

as the necessary information became available.

The permits applied for, together with the dates on which they 

were submitted are set out below:

Permission for a Mining S Milling Operation

Approval for Disposal of Liquid Waste

Application to Take Water

Mineral Industries Information Fact Sheet

Certificate of Approval (Air)

Notice of Project

N.R.

M.O.E.

M.O.E.

M.O.E.

M.O.E.

24/09/85 

24/10/85 

24/10/85 

24/10/85 

02/12/85

M.O.E. 05/11/85

After discussions with different officials of the Ministry of 

Environment the application for approval for disposal of liquid 

wastes was revised and re-submitted on the 6th November, 1985.

A meeting was held with officials of the M.O.E. on the 12th 

November, 1985 in Toronto to discuss the further necessary work 

for obtaining certificates of approval for the dust producing 

equipment. Some further information has been provided as to the 

equipment to be used, but subsequent discussions have shown that 

an overall approval will not be issued until all information as 

to equipment and dust collection has been submitted. At year end 

the outstanding information that has not yet been obtained is on

i
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the dryer and the method of dust collection to be used during its 

operation.

Some 10 water and 4 sediment samples have been taken from the 

water sheds of Grants and Bissett Creeks. Exhibit l sets out a 

select tabulation of the water samples and assays. In general it 

would appear that the somewhat acidic waters at the headwaters of 

the streams get progressively diluted and more neutral with the 

increase in flow downstream. Except for the somewhat excessive 

amount of iron in the upstream water, the water is very pure and 

more than meets the required drinking water standards.

3.0 SITE WORK AND CONSTRUCTION

Princeton has picked out a site for its camp and mill, which is 

approximately a mile south of the actual deposit. The site was 

chosen for its proximity to a substantial body of surface water, 

Berwick Lake and the nature of the terrain, which has a gently 

rolling aspect with substantial amounts of overburden. The 

relative locations of the site and deposit has been highlighted 

on Figure l and the layout of the camp mill and tailings pond has 

been detailed on Figure 2.

The size of the tailings pond is such that the main pond will be 

able to hold sufficient for about 2 months of steady milling, 

that is 4,500 m.tons. The pond was designed so that excess water 

will decanted into a second settling pond, before being reused, 

or discharged from the system. The main and settling ponds have 

both been provided with plastic liners to minimize seepage from 

the pond into the surrounding overburden.

M.
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The mill and camp have been situated at higher elevations than 

the pond itself and all surface drainage from the area will tend 

to flow into the pond, which should eliminate any possibility of 

adverse environmental impact from inadvertant spillages. The 

relative locations of the facilities at the plant site have been 

shown on Figure 2.

Clearing of the site was complete by the middle of October and 

the camp was established shortly after mill construction was 

started in the third week of October. By year end the mill 

building was completed except for some sheeting and insulation 

and the crusher circuit and bins were installed with some work to 

complete on the cribbing and ramp to the coarse ore bin. The 

majority of the milling equipment was on site but not installed. 

One major piece of equipment, the rotary dryer, had not been 

purchased. The proposed flow sheet has been included in this 

summary as Figure 3.

A.O ASSAYING OF THE DRILL CORE SAMPLES

All drill core samples have been inspected and their graphite 

content visually estimated by the site geologists. It was very 

soon found that a substantial correction factor was needed to 

correlate the visual estimates with the chemical assays of the 

contained graphite. The average reduction factor has been 

estimated to be a little less than four, but it is very apparent 

that the factor could be as high as 8 and as low as 2. Some 

preliminary estimates of grade were made by using the results of 

the preliminary metallurgical test work, but once the main 1985



p 
l
l
l
l

till

l
l
l
i 
i
mm

l
:M 

l

l 

l

l

l
f

l

Page 5.

drill program was underway Lakefield research carried out more 

definitive metallurgical testing and assayed some of the then 

current drill core samples for contained graphitic carbon content 

by chemical means. The procedure used is to remove any carbon in 

carbonates by an acid bath, followed by a short term ignition of 

the sample at 3,000 C F. The gas that is given off is then passed 

through various adsorbtion tubes to remove all constituents that 

might interfere with the determination of the amount of carbon 

dioxide produced and then the carbon dioxide is itself adsorbed. 

The amount of graphite is calculated from the weight of carbon 

dioxide that has been adsorbed. A initial 90 samples were 

assayed by Lakefield. Subsequent assaying has been carried out 

by Erana Mines Ltd. (Erana) who were advised to use similar 

equipment and procedures to that used by Lakefield. R. Down the 

metallurgical consultant reviewed Lakefield's assaying procedures 

and described the recommended procedures with Erana. Erana reran 

an initial 42 samples previously assayed by Lakefield with 

reasonable correlations. A table showing the comparisons is 

included here As Exhibit 2. A further suite of samples will be 

chosen from the whole set, to be carried out by an independent 

experienced assayor that will be chosen by R. Down for further 

check assaying. At year end about two-thirds of the assays 

needed to carry out the ore reserve estimate had been completed.

5.0 METALLURGICAL TESTWORK

Some initial testwork was carried out by Erana to determine if 

indeed an attractive product could be obtained from samples of 

the drill core, once this was established the work of determining
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t

the most effective grind and the best flow sheet for the material 

was turned over to Lakefield. Lakefield carried out an initial 

series of tests on samples of drill core to determine the recov 

ery of the coarse +100 mesh graphite under various conditions of 

grind and flotation. The work showed that the +100 mesh graphite 

could be prepared with recoveries ranging from 50 - 67/5 with 

L.O.I, assays ranging from 85 - 95% C(g).

Lakefield then composited equal weights of the rejects from the 

90 drill core samples which they had assayed and then carried out 

further testing, which could be used for flow sheet development 

of the pilot plant and to determine if a saleable product could 

be prepared from the -100 mesh graphite. The head assay grade of 

this composite was approximately Z.0% C(g). The results of the 

tests were encouraging because what is believed to be saleable 

products were obtained for both the +100 and the -100 mesh 

products, which had assays of 87% and 82% C(g) respectively. The 

tests showed that with the preferred milling procedure a recovery 

of 90% of the total graphite could be expected.

The plus 100 mesh product was obtained by 3 stages of flotation 

and a final gravity concentration. The -100 mesh product was 

obtained by regrinding the tailings from the +100 mesh product 

and putting them through two further stages of flotation. 

Lakefield issued their report on December 20th, 1985 and since 

that time no further bench scale testwork has been done.

R. Down the metallurgical consultant supervised the Lakefield 

work and prepared a preliminary flowsheet for the project here 

included as Figure 3. The circuit has since been modified to

n.
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include a regrind mill and some cleaner cells to handle the -100 

mesh product.

6.0 GEOLOGY, DIAMOND DRILLING AND ORE RESERVES

The drilling on the property commenced in 1984 and by the end of 

that year some 1,041 feet had been completed in seven holes.

The 1985 drill program has consisted of deepening 3 of the holes 

drilled in 1984 and completing some 99 new. holes for a total 

footage of 16,488.5 feet. It should be noted that the majority 

of the foregoing holes set out on a regular grid with a spacing 

of 50 meters. Some closer spaced drilling was carried out at 25 

meter spacing, where this was felt to be justified because of 

higher grade intersections in adjoining holes. Some very closely 

spaced drilling was done at approximately 10 meter spacing, 

especially to test the continuity of the mineralization and this 

amounted to 378 feet in 18 holes.

The area covered by this drill program where the better grade 

material is intersected was approximately 400 meters square. The 

1985 drill program was completed on the 30th November, 1985.

The geology of the area appears at first glance to be reasonably 

simple. The rocks in the area are biotite gneisses which appear 

to be graphitic in two particular beds or units separated by an 

intermediate low grade bed of a variable width. The beds appear 

to dip to the east at approximately 10 - 15 0 . The graphite in 

the lower unit appears to pinch and finger out to the north and 

east with the graphitic upper unit becoming stronger and better 

grade. The northernmost sections have insufficient drilling to
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reach a firm conclusion as to the extent of the deposit, but 

whatever information there is indicates that the upper unit could 

well continue to make ore grade material, so essentially the 

deposit is open in this direction. Down dip to the east the 

upper unit appears to continue to show good grades, but very 

little drilling has been done so that there is a good potential 

for further mineralization in this direction. The area where the 

graphitic units outcrop to the west have been well delineated by 

drilling and the grade of the units to the south have been found 

to be economically unattractive, so it would appear that there is 

no potential for extending the deposit in these directions.

H.M.C., as part of their work in estimating ore reserves, will 

prepare a summary of the local geology and will discuss the 

potential mineralization on the property. H.M.C. as of year end 

had prepared a drill hole plan with sections showing the geology 

and the sample intersection. The ore reserve estimate will be 

prepared as soon as the assay work has been completed.

7.0 PREPARATION FOR AND MINING OF THE BULK SAMPLE

I
, 

Part of the work in November was to review those areas of the 

j deposit where what is now estimated to be average grade material, 

|l that is 2 .757, C (g) or better, was easily available for mining at

surface. Initially five sites were chosen and these have been 

shown on Figure 4. The area designated as pit 2 was discarded 

due to the depth of overburden and proximity to the swamp. A 

grid at 5 meter spacing for percussion testholing was laid out 

and the holes were to be drilled 12 ft. deep with 6 ft. long 

samples being taken. This initial testwork was to be assayed on
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a priority basis by Erana Mines Ltd. The test pits were to be 

designed using the results from the test hole program.

The position at year end was that all pit areas had been stripped 

ready for drilling and some 18 test holes had been taken in No. l 

pit area, together with some drilling in pits 4 6 5, none of the 

assay results from the samples were available at year end.

It was estimated that the following tonnages could be mined from 

the pit areas should the grade of the test hole drilling confirm 

the expected grade of the areas as estimated from the diamond 

drilling.

Pit 1
2

3

4

5

Total

1,500 M. T.

500

500

1,000

1,500

5,000 M. T.

8.0 PREFEASIBILITY STUDY

H.M.C., as the final part of their work-scope, is to prepare a 

prefeasibility study, which besides providing estimates of the 

capital and operating costs for the potential operation will 

incorporate the results of the ore reserve estimate and the sales 

scenario that Princeton believes to be likely and will evaluate 

the project economics, using this foregoing material.

/10.
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Page 10,

H.M.C. will not start work on this phase of their work until the 

ore reserve estimate has been completed and the pilot mill is 

operating successfully. In preparation for this study H.M.C. has 

prepared a preliminary economic evaluation making several assump 

tions, which are believed to be realistic. The evaluation, which 

has been included in with this summary as Exhibit 3 shows that 

the project is economically attractive given the validity of the 

assumptions that have been made and it is well worth while 

proceeding with the test program.

/H.
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EXHIBIT 1

Some Select Results of the Baseline Water Analysis

Total
Sample P. H. Dissolved . . T 

Location Solids Arsenic Iron
Mg/L.

Grants Creek Watershed

At out flow to Ottawa River 6.7 44 0.0005 0.34 
At main fork of Creek 6.9 48 0.0005 0.57
Sth. Tributary 6.6 45 0.0005 0.44
Down Stream from Deposit 6.4 43 0.0007 4.50
Near Deposit 6.3 167 0.0005 1.11

Bissett Creek Watershed

At junction with Black Creek 7.0 8 0.0005 0.47
Down Stream from Deposit 6.3 7 0.0005 1.95
Berwick Lake 6.6 7 0.0005 0.10

Drinking Water Standards 6.0-8.5 500 0.05 0.30

Copper

0.005 
0.010
0.005
0.010
0.005

0.005
0.0075
0.005

1.000



i EXHIBIT 2

Comparison of Erana and Lakefield Assays

18/02/86
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Sample

6246
6248
6250
6252
6254
6256
6258
6260
6262
6264
6266
6268
6270
6272
6274
6276
6278
6280
6282
6284
6286
6288
6290
6292
6294
6296
6298
6300
7502
7504
7508
7510
7520
7522
7524
7526
7528
7530
7534
7538
7546
7548

Hole

85 - 25
it
M
H
tt
M

85 - 25
85 - 26

ii
H
tt
ii
ii
it
it
ii
ii

85 - 26
85 - 28

it
it
M

85 - 28
85 - 20
85 - 20

tt
85 - 20
85 - 29
85 - 29

H
85 - 29
85 - 30

M

II

85 - 30
85 - 30
85 - 31

it

85 - 31
85 - 32
85 - 33
85 - 33

From

16
40
60
80
125
144
164

5
30
60
80
108
130
153
173
192
212
232
30
50
70
90
128
180
200
220
240
12
35
55
135

2
102
153
173
193
20
50
130

3
25
55

To

26
50
70
90

135
154
174
15
45
70
90
120
140
163
183
202
222
241
40
60
80

105
138
190
210
230
250
25
45
65

145
12

112
163
183
203
32
62
140
15
40
70

Width

10
10
10
10
10
10
10
10
15
10
10
12
10
10
10
10
10
9

10
10
10
15
10
10
10
10
10
13
10
10
10
10
10
10
10
10
12
12
10
12
15
15

Erana 
Z C(g)

0.88
2.16
1.78
2.08
0.21
3.14
3.22
1.56
1.01
2.14
1.94
2.10
0.42
3.20
2.46
1.55
3.12
2.75
0.79
0.71
2.93
1.80
3.11
3.23
3.20
3.15
2.81
2.23
1.45
2.04
3.12
1.32
2.40
2.65
3.12
3.35
1.79
1.38
3.12
2.15
2.06
1.42

Lakefield 
l C (g)

0.90
2.21
1.79
2.00
0.32
2.94
3.30
1.51
1.00
1.97
1,95
2.09
0.39
3.17
2.46
1.48
3.00
2.77
0.92
0,63
3.02
1.88
3.14
3.11
3.33
3.00
2.62
1.79
1.21
1.74
3.09
1.06
2.20
2.47
3.02
3.58
1.70
1.38
3.10
1.80
1.86
1.39

Statistical Tests
Mean
STD Dev.
Variance
Covariance
Correl. Coeff.

2.17
0.88

40.43
0.77
0.99

2.10
0.88

42.06



l 

l

l 

l

l
i-

l 

l

l
ul

EXHIBIT 3

Preliminary Bissett Creek Economics

i

Data

Probable sales of graphite 15,000 t.p.y.
Estimate Average Sale Price Can. $l,000/ton (U.S. $700/ton).
Estimated Mill Recovery 85JS.
Average Mined Grade Z.9% graphite.
Assumed strip ratio for grade control 1:1 and easy mining.

Mining and Milling Rate

Required amount of mined graphite 17,650 t.p.y.

Required amount of milling 608,620 t.p.y. or 1,750 t.p.d. 1
mining 1,217,240 t.p.y. or A,870 t.p.d. rock. 2

Operating Costs

Cost Crew

Mining Cost l 1.79/ton rock? 47
S 3.59/ton rock

Milling Cost $ 6.92 44
Power i 1 .50,
Administration $ 1.53 13

TOTALS 113.54/ton 104

Cost of Mining l ton ore $11.75/ton

Economically attractive cut-off grade 1.4Z graphite.

Expected Revenue/Ton $24.65.

The revenue cost ratio is 1.82:1, which should give the basis of an 
attractive operation.

Alternatively total gross profit/year is $6.8 million so that a plant 
costing up to $23.8 million would still allow an attractive 
investment. **

i The minimum amount of reserves which would warrant such an operation 
' is about 5,000,000 tons which would give a project life of 8 years.

Notes: 1. Based on 350 operating days/yr.
2. Based on 250 operating days/yr.
3. Assumes easy mining conditions.
4. The quoted capital cost gives a 3*2 year payback.
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1.0 INTRODUCTION

This proposal and scope of work is submitted by William Hill 

Mining Consultants Limited (H.M.C.) In response to a verbal 

request from D. Copeland of Princeton Resources Corp. (Princeton) 

given on October 18th, 1985.

It is understood that H.M.C.'s role in the field will be one of 

owner's representative who will ensure that Princeton's inten 

tions are carried out. The reports and estimates are to be 

written with H.M.C. in the role of an Independent Consultant.

This proposal as well as setting out H.M.C.'s understanding of 

the scope of services also deals with the scheduling, manning and 

estimated cost of the work. Resumes of H.M.C.'s personnel, who 

may be employed on the job, are included.
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2.0 SCOPE OF THE SERVICES

2.1 Introduction

As noted previously H.M.C.'s role in the field shall be that 
of owners representative, who will work with the existing 

contractors, consultants and Princeton personnel to ensure 

that Princeton's intentions are carried out within the 
limited amount of time available. H.M.C. will also provide 

liaison where necessary between the groups and will ensure 
that Princeton's management are kept fully informed as to 
progress at the site.

H.M.C.'s understanding* of Princeton's requirements are that 
within the time frame that is allowed for the work the 

following will have been completed, or made available:

1. A stockpile of some 60-100 tons of flake graphite 
grading 85-905S graphitic carbon, which has been 

produced by mining and milling a bulk sample from the 
deposit.

2. An independent estimate of the ore reserves outlined in 

the part of the deposit that has been explored.

3. An independent estimate of the capital and operating 
cost of a suitably sized plant that could mine and 

beneficiate the material in the deposit.
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2.2 Preparatory Work

This work will include the preparation of a work schedule 

and an estimated schedule of expenditures broken down by 

month and ordered in such a way that it can be directly 

compared to the schedule of expenditures shown in the 
Memorandum offering the flow-through shares of Princeton.

A detailed schedule of the H.M.C. personnel will also be 

prepared to complement the one prepared for this proposal.

2.3 Environmental and Permitting Work

i This work is presently ongoing and the initial descriptions

of the project have been delivered and discussed with the 

relevant authorities. The future work will be to complete 

an environmental base line study and to ensure that the

, necessary permission for the project is given.

l An additional part of this work will be to review the other

j permits that are required by the Province and to ensure that

i the proper applications are made and the permits obtained in

i a timely fashion.

2.4 Geology and Ore Reserve Estimates
i

: This work will include a site visit by an H.M.C. geologist

' who will prepare an independent review of the project
. together with any recommendations that are believed to be
l relevant to the work in hand. The remainder of the work

/A.
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i will be done out of the Toronto Offices, largely by techni 
cians.

The work will consist of:

i
(a) The site visit and discussions with Princeton's con 

sulting geologist.

. (b) The preparation of recommendations for further, or
other exploration work.

(c) The preparation of recommendations for ensuring that 

the independent estimate of the ore reserves is valid.
\

(d) The execution of some selected geostatistics, specific- 

i. ally the preparation of variograms.

(e) The preparation of the necessary plans and/or sections
! and the calculation of a preliminary ore reserve

estimate for the area that has been drilled and 

J explored.

1

2.5 Pilot Mill and Plant Construction

This work will be carried out by a member of H.M.C.'s staff

' who will stay on site and act as Princeton's representative.
The intent is that the construction of the plant will be 
monitored and properly expedited. The work shall include 
the following specific items:

(a) Expediting progress.
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(b) Monitoring and reviewing the work.

(c) Ensuring that Princeton's executives and staff are 

fully cognizant of progress, and possible problems and 
likely delays.

(d) Ensuring that the work schedule is met and improved on, 
as much as is possible.

(e) Ensuring that the environmental aspects of the work are 
dealt with in a satisfactory manner and that the 
relevant regulations are adhered to.

(f) Ensuring that the agreed on specifications for the 
plant are met, or exceeded.

2.6 Mining

This work will largely be carried out by H.M.C.'s site 
representative, but it will in all probability require a 
site visit by a more senior member of H.M.C.'s staff. The 
work will include the following specific items:

(a) Ensuring that the proper areas are mined, so as to 
obtain mill feed that is representative of the deposit, 
and at the required head grade.

(b) Expediting the progress of the excavation.

(c) Ensuring that the proper safety precautions are taken 
and that the environmental aspects are dealt with.
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(d) Ensuring that a proper and/or reasonable head sample of 
the mined material is taken.

2.7 Metallurgical Testwork

H.M.C. personnel will act mainly as liaison between 

Princeton and its established consultants and metallurgical 

laboratories. The work will include:

(a) Ensuring that proper testwork is carried out, so that 

the pilot plant procedures can be established reason 

ably well.

(b) Ensuring that sufficient testwork has been done to so 

as to be able to upgrade the graphite concentrates* if 

this is found to be necessary.

(c) To ensure that the trade off between concentrate grade 

and recovery can be established.

(d) To ensure that sufficient testwork is done to satisfy 

the environmental authorities and that the planned 

waste disposal procedures are acceptable.

2.8 Milling Operations

A member of H.M.C.'s staff will act both as site represent 
ative and will also supplement and reinforce Princeton's 
metallurgical consultant whenever necessary. The work will 
include:
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(a) The provision of overall technical assistance and 

overview of the milling program.

(b) Ensuring that the concentrate is of acceptable grade 

and quality.

(c) Ensuring that there are no environmental concerns with 

the operation and that the waste is disposed of in an 

acceptable fashion.

(d) Ensuring that the project is completed in a timely 

fashion and the availability of equipment is maximized.

(e) Ensuring that Princeton's executives and staff are 

provided with sufficient information as to the progress 

of the work.

2.9 Studies and Reports

H.M.C. will provide two reports covering the exploration and 

pilot plant work, as follows:

(a) An Independent Consultant's year end progress report, 

which will include the following material:

- A description of the progress to date.

- A summary of the expenditures to date.
- A review of the committed funding to the end of the 

program.
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(b) A preliminary pre-feasibility study, which as a minimum 
would only include the consideration of the following 
aspects:

- An ore reserve estimate, which has already been 
described under geology and exploration.

- The choice of the proper rate of mining.

- A capital and preproduction cost estimate.
- An operating cost estimate.

- A consideration of the economics of producing 

graphite from the deposit.
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3.0 EXECUTION OF THE WORK

3.1 Organization of the Work

H.M.C. will carry out the work with a small team from its 

offices at 80 Richmond Street West, Suite 705, Toronto, 

Ontario. The organization is intended to reflect the 

importance of close liaison between H.M.C. and Princeton.

A Team Manager will direct all activities and have respons 

ibility for the control of the schedule, technical perfor 

mance and productivity of the team. Resumes outlining the 

qualifications and experience of the team have been included 

in the last section.

The key members of the team are:

P.H. Cowdery Team Manager Responsible for the 
proper liaison with the 

client and direction of 
the work.

W. Hill Alternate Team 

Manager

Responsible for overall 

quality control.

D. Crossley Site Representative Will carry out all

environmental work, 

permitting and direc 

tion of work at site.

/10.
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To review and comment 
on geology and explora 

tion work.

M. Taylor Geologist Responsible for the 

calculation of ore 

reserves.

G.L. Shadford Metallurgist To provide technical 

direction for the pilot 

mill operation supple 

mentary to Princeton's 

metallurgical consul 

tant.

3.2 Implementation of the Work

As noted previously the environmental base line and permit 

ting work is under way. The other aspects of the work will 

be started as soon as the relevant data is reviewed in the 

case of the geological review and as called for by the 

schedule, for the other aspects. The current schedule 

directly follows this section as Plate I.

3.3 Cost Estimate

The estimated cost of the H.M.C. services is dependant to a 

certain extent upon the progress at site, but a best esti 
mate, which is based on present knowledge, has been included 

here as Plate II. The total cost of services, excluding the 

initial environmental work, but including labor and out of 

pocket expenses, is estimated to be (89,425. The breakdown 

of these costs, estimated month by month, has been set out 

in the second half of Plate I.

/H.
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PLATE I

WORK SCHEDULE AND H.M.C. MONTHLY BUDGET

,, , Months Work
Module ,, , Weeks

Preparatory Work

Environmental and
Permitting

Geology and Ore 
Reserve Estimates

Pilot Mill and Plant 
Construction

Mining

Metallurgical 
Testwork

Milling Operation 

Studies and Reports

Estimated H. M. C.
Costs

Labour

Expenses

TOTAL

Oct. 
1985

1

•A.WB1

11,500

1,000

12,500

November 
1985

2345

mm

13,200

5,400

18,600

December 
1985

6789

— "

16,125

12,775

28,900

January 
1986

10 11 12 13

15,025

1,000

16,025

February 
1986

14 15 16 17 18

——

13,125

2,000

15,125

/12.
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PLATE II 

DETAILED BREAKDOWN OF ESTIMATED COSTS

Item

A. H. M. C. LABOUR

1 . Preparatory Work

Initial Site Visit 
Schedule of Work and Monthly Budget 
Schedule of H. M. C. Personnel

2. Environmental and Permitting Work

Environmental Baseline Work 
Other Permitting

3. Geology and Ore Reserves

Site Visit and Recommendation

Preparation for and Review of the Geostatistics 
Preparation for and Calculation of Ore Reserves

4. Pilot Mill and Plant Construction

On Site Supervision

5. Mining

Site Review 
On Site Supervision

6. Metallurgical Testwork

Review of Work Scope 
Continued Liaison

7. Milling Operations

Supplementary Technical Assistants 
On Site Supervision

8. Studies and Reports

Year End Progress Report 
Pre-feasibility Study

Estimated Man Days

10 
1

5 
5

1 
7 
4 
3 
10

43

3 
Included in with Const.

4 
3

5 
53

7 
7

Unit 
Rate

$575 
*575

$425 
$425

$575 
$475 
$350 
$575 
$350

$325

1575

1575 
1575

*575 
*325

$575 
$575

Sub-Total H. M. C. Labour

Cost

* 5,750 
J 575

$ 2,125 
l 2,125

l 575
$ 3,325 
$ 1,400 
* 1,725 
t 3,500

$13,975

* 1,725

l 2,300 
t 1,725

* 2,875 
*17,225

l 4,025 
1 4,025

$68,975

J
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Item

B. OUT OF POCKET EXPENSES

1. Preparatory Work

Initial Site Visit

2. Environmental and Permitting Work

1 Trip to Site 
2 Misc. Trips 
Allowance for Additional Testwork

3. Geology and Ore Reserves

2 Trips to Site 
Geostatistics 
Drafting of Ore Reserve Plans and Sections

4. Pilot Mill and Plant Construction

4 Trips to Site

5. Mining

1 Trip to Site

6. Metallurgical Testwork

3 Trips to Laboratories

7. Milling Operations

5 Trips to Site

8. Studies and Reports

Misc. Drafting 
Allowance for Copying and Word Processing

Sub-Total Out of Pocket Expenses

Estimated Man Days •Unit 
Rate

1400

$400 
$250

1400

*400

*400

3 ^300 
1 ^175

1400

-

TOTAL COST OF WORK

Cost

$ 400

$ 400 
$ 500 
$ 2,500

$ 800 
S 7,500 
* 3,000

1 1,600

* 400

$ 1,075

S 2,000

1 1,000 
$ 1,000

$22,175

*89,425

M 
i

/u.
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4.0 WILLIAM HILL MINING CONSULTANTS LIMITED - QUALIFICATIONS AND 

EXPERIENCE

4.1 Personnel

The firm of William Hill Mining Consultants Limited is 
comprised of a strong staff of seasoned professionals with 

many years of substantial experience in the geological, 
mining and metallurgical disciplines, both in engineering 

and project management functions. Their professional record 
includes work in most countries of the world and with most

j metal and mineral commodities. The personnel selected for
this work program have particular experience in project

l management and feasibility studies.

4.2 Related Project Experience

i William Hill Mining Consultants Limited has worked on many 
J mining projects in the last few years and a list of some of

the more relevant ones follows:

1 Superior Graphite, (1977)

The work included the design of an open pit together with 
estimates of capital and operating costs for a proposed 

graphite mine in Saskatchewan.

Breakwater Resources Ltd., (1982)

j The work consisted of a study which included an economic
evaluation of three graphite properties in Quebec and

j Ontario, as well as an overview of the graphite market and

mining scene.

1
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Cullaton Lake Gold Mine Ltd., (1980-1982)

The work included the execution of the pre-feasibility and 

feasibility studies. H.M.C. acted as the project manager 

during the mine development and mill construction phases of 

the project. H.M.C. commissioned the environmental studies 

and obtained the necessary permitting for the operation.

Asamera Minerals (U.S.) Inc., (1982-1983)

H.M.C. carried out the conceptual mining studies and a 

pre-feasibility study. H.M.C. then completed the initial 

development of the metallurgical test program and mill flow 

sheet and in addition completed the final feasibility study 

for the project.

4.3 Work Experience of the Team

Immediately following this section the resumes of the 
following members of William Hill Mining Consultants Ltd. 

have been included:

W. Hill 

P.H. Cowdery 

G.L. Shadford 

T. Bottrill 

D. Crossley 

M. Taylor
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WILLIAM HILL
President 

William Hill Mining Consultants Limited

QUALIFICATIONS AND EXPERIENCE

PROFESSIONAL SKILLS:

Management: Continuously employed in the mining industry since 1949 
and first attained Mine Manager's position in 1963 in 
charge of a one million ton per year iron ore mine involv 
ing all aspects of operation including administration, 
production, concentrator, schedules, transport and ship 
ping of ore. Later in the same iron mining company 
continued as Director of Engineering of the entire opera 
tion involving 4.5 million tons of iron ore shipments per 
year.

Since 1968 in the consulting practice, which was taken 
over by William Hill Mining Consultants Limited; started as 
Vice President and continued as President since 1980.

Operations: Work as a consultant or as an employee of a producing 
company has involved work with at least 25 minerals in at 
least 30 countries, including open pit and underground 
mining and leaching of ores in place and on surface dumps.

Engineering and 
Construction:

Estimating:

The work involved mine development such as shaft sinking, 
headframes, declines and development and stope prepara 
tion; construction on such projects as concentrators, 
long conveyorways, railway facilities and seaport loadout 
terminals. The foregoing work including acting as Project 
Manager or as owner's representative.

Work in the past 20 years has involved extensive cost 
estimation, as an integral part of evaluations of proper 
ties resulting in qualifying reports or feasibility 
studies which have been used for the purposes of bank 
financing of major projects.

J



Lliam Hill

ACADEMIC 
QUALIFICATIONS:

B.A. Se. Mining, University of Toronto, 1958.

PROFESSIONAL 
AFFILIATIONS:

Association of Professional Engineers of Ontario 
Canadian Institute of Mining and Metallurgy 
American Institute of Mining and Metallurgical

Engineers 
Designated Consulting Engineer of the A.P.E.G.

LANGUAGES: English and Spanish, fluent.
French and Portuguese, working knowledge.

EMPLOYMENT RECORD: 

1968 - Present William Hill Mining Consultants Limited and predecessor 
companies.

1980 - Present: William Hill Mining Consultants Limited 
President.

1973 - 1980 William Hill, Mining Engineer, 
Proprietor.

1968 - 1973 Prospection Limited, Vice President and 
Senior Associate of C.C. Huston ft 
Associates.

1963 - 1968 Compania Minera Santa Fe (subsidiary of PHIBRO-Solomon 
Corporation).

1967 - 1968 Director of Engineering. 

1963 - 1967 Mine Manager.

1958 - 1963 Cerro de Pasco Corporation.

1961 - 1963 General Pit Foreman.

1958 - 1961 Mine Foreman.



lliam Hill

i l 1957 Roche Mines Ltd., Toronto, Exploration field party head.

1956 Eldorado Mining 4 Refining Ltd., Uranium City, stope
miner.

1955 Campbell Red Lake Mines Ltd., Red Lake, Ontario, under 
ground miner.

1953 International Nickel Co. Ltd., Sudbury, Ontario, converter
puncher.

1952 Bagamac and Redwood Mines Ltd., Gowganda, Ontario,
assistant in exploration party.

1951 International Nickel Co. Ltd., Sudbury, Ontario, labourer
in nickel concentrator.

1949 Roche Long Lac Gold Mines Ltd., Toronto, exploration
labourer in uranium project, Lake Superior area.

u
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PETER H. COWDERY
Senior Mining Engineer

William Hill Mining Consultants Limited

QUALIFICATIONS AND EXPERIENCE

PROFESSIONAL SKILLS:

Management:

Operations:

Estimating:

Engineering:

Had responsibility for the engineering and operation of a 
2,000 t.p.d. underground cut and fill operation employing 
up to 350 employees with an annual budget of $3,500,000 
(1968$); was a member of the management bargaining team 
for several contracts; resolved numerous grievances 
through contract procedures; initiated and controlled 
safety and training programmes which were successful in 
reducing the accident rate of the underground operations; 
successfully introduced management concepts recommended by 
the American Management Association; acted as front line 
supervisor at several mines throughout Canada.

Uranium, gold, lead and zinc, asbestos, limestone, sand 
and gravel, mining and engineering open pit and under 
ground mining including shaft sinking, declines, blasting, 
conveying.

Comparative cost studies for underground and open pit 
mining; mine capital, development and operating costs for 
several feasibility studies; major mine development 
including shaft sinking for a mine preproduction project; 
preparation of operating budgets for several mines ranging 
from 200-2,000 t.p.d.

In charge of engineering departments of several mines; 
designed rockwork, prepared bid documents, evaluated bids 
and acted as owners' representative on several shaft 
sinking and deepening projects; carried out many studies 
on the choice of mine hoists, mine ventilation layout, 
mine expansion and contraction programmes; initiated long 
range mine planning procedures for a 2,000 t.p.d. 
underground operation; executed feasibility studies for 
gold and uranium mines; carried out research and 
measurement of uranium radiation In mines; designed 
conveyor and bin storage systems; carried out several ore

i J
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Statistical 
Analysis:

Computer Work:

Financial 
Analysis:

ACADEMIC 
QUALIFICATIONS 
AND CONTINUING 
EDUCATION

reserve estimations; developed property evaluation 
techniques based on decision theory and used these 
techniques for evaluating several projects.

Made regular use of statistical techniques in ore

reserve estimation and validation; used geostatistical 
techniques in ore reserve estimation.

Carried out computer programming to develop a financial 
analysis package for use in long range planning; used many 
packaged financial and statistical programmes in the 
course of mine engineering work; familiarity with and 
used multivariable statistical analysis in geological 
exploration work.

Carried out the financial analysis of precious metal 
property for use in a feasibility study.

B.Se. Mining Engineering, Royal School of Mines, England 
1949. General Management Course, American Management 
Association 1968. Management Science Certificate, 
University of Alberta, 1974. M.B.A., University of 
Alberta, 1976.

PROFESSIONAL 
AFFILIATIONS:

Association of Professional Engineers of Ontario,

EMPLOYMENT RECORD:

1981 - Present William Hill Mining Consultants Limited, Senior Mining 
Engineer. Planning and costing of various types of mining 
operations. Extensive experience in the application of 
risk analysis techniques to the evaluation of feasibility 
of production from mineral deposits and to the calcula 
tions of the present worth of mining companies. Applica 
tion of statistical procedures to the calculation of ore 
reserves and resource estimates. Costing and evaluation 
of gold, uranium, copper, coal and graphite properties.

f i



eter H. Cowdery

1976 - 1980 Brinco Ltd., Montreal and Toronto. Senior Mine Engineer
on various projects including: 1,500 t.p.d. uranium 
project in Labrador; 150,000 t.p.yr. fibre asbestos 
project in Quebec; 350 t.p.d. gold project in Manitoba; 
carried out several mine evaluations.

1960 - 1976 Eldorado Nuclear, 2,000 t.p.d. underground uranium opera 
tion, Saskatchewan. Positions held:

Supt. of Divisional Planning 6 years
Mine Superintendent 4-*s years
Chief Mine Engineer 3-*s years
Mine Captain h years
Planning Engineer 2 years
Mine Shift Boss l year

1957 - 1959 Eldorado Nuclear, 200 t.p.d. underground uranium opera 
tion, Port Radium, N.W.T., Chief Mine Engineer and Mine 
Shift Boss.

1956 - 1957 Lake Asbestos of Quebec Ltd., 5,000 t.p.d. asbestos open
pit, Black Lake, Quebec. Mine Engineer on layout and 
planning of open pit, also on design work in the dredging 
and drainage work necessary in the preproduction phase.

1954 - 1955 Chibougamau Explorers Ltd., 500 t.p.d. copper-gold under- 
, ' ground mine, Chibougamau, Quebec. Chief Mine Engineer 
i during development phase of operation, responsible for

development and stoping layout.

i 1954 Standard Lime Co., 1,000 t.p.d. open pit limestone plant,
Joliette, Quebec. Plant Engineer in charge of design and 

l planning work in quarries, sand pit and lime plant.

1953 - 1954 Montauban Mines Ltd., 500 t.p.d. lead-zinc underground
i mine, Montauban, Quebec. Chief Engineer in charge of all
l engineering work during production phase.

i
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1952 Lamaque Gold Mines, 1,500 t.p.d. gold underground mine, 
Bourlamaque, Quebec. Mine Surveyor.

1951 - 1952 Cons. Candego Mines, 50 t.p.d. lead, zinc, silver under 
ground and open pit mine, Gaspe, Quebec. Resident 
Engineer in charge of all engineering work on property in 
development and initial production phases.

1950 - 1951 Cons. Beattie Gold Mines, 1,000 t.p.d. underground gold 
mine, Duparquet, Quebec. Underground Shift Boss.

1949 - 1950 Hollinger Gold Mines, 5,000 t.p.d. gold mines, Timmins, 
Ontario, Miner.

PUBLICATIONS: "The Use of Multiple Regression Analysis in Estimating 
Turnover and Training Costs at Beaverlodge", C.I.M.M., 
July 1976.

"Systematic Early Evaluation Spurs Decisions", The 
Northern Miner, September 16, 1982.

LANGUAGES: 

PERSONAL DATA:

English, French (working knowledge).

Born:
Citizenship:
Health:
Height:
Weight:
Marital Status:

April 29, 1929, England
British/Canadian
Excellent
5'8-y
164 Ibs.
Married



GEORGE L. SHADFORD, P.Eng.
Metallurgist 

William Hill Mining Consultants Limited

QUALIFICATIONS AND EXPERIENCE

PROFESSIONAL SKILLS:

Management:

j

Operations:

Estimating and 
Purchasing:

Engineering and 
Construction:

Financial 
Analysis:

First employed in the mining industry in 1950 and has 
performed senior functions such as Mill Superintendent, 
Project Manager, Project Engineer and Chief Chemist. Has 
had experience in the engineering field as Regional 
Manager, Manager of Minerals Processing, Project Manager 
and Process Engineer. Experience has included supervision 
of design, construction, commissioning and maintenance of 
metallurgical plants. Experience has also included 
labour-management bargaining and negotiation of contracts 
and in negotiation with senior people in industry and 
government both domestically and internationally.

Experience has Included operation and maintenance of 
metallurgical facilities in copper, lead, zinc and germa 
nium extraction.

Both supervisory and direct experience in capital costs of 
grass-roots metallurgical plant and ancillary facilities, 
operating costs and the preparation of budgets and engin 
eering and construction schedules. Experience includes 
specification of equipment and materials and purchasing 
and expediting.

Engineering experience has Included the design of plant 
and ancillary facilities, plant expansion, modification 
and modernization. Construction experience has included 
the function of owner's Project Manager on a grass-roots 
copper mining project including the metallurgical plant, 
dock loading facilities, general and engineering offices 
and staff housing. Further experience was in the direct 
management of the construction of a complex pyrometal- 
lurgical/hydrometallurgical plant for the extraction of 
germanium and subsequently the supervision of the prime 
contractor when the plant capacity was doubled. Was also 
responsible for the construction of numerous smaller 
projects.

Has participated in feasibility studies, cash flows and 
flows and profitability analyses.

t
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L. Shadford

ACADEMIC 
QUALIFICATIONS 
AND CONTINUING 
EDUCATION:

B.Se., University of South Africa 1947.
Postgraduate and Miscellaneous Courses:
Business Administration, Chemical Engineering,
Capital Investment Analysis, Management and Industrial
Training.

PROFESSIONAL 
AFFILIATIONS:

Association of Professional Engineers of Ontario. 
Canadian Institute of Mining and Metallurgy. 
Canadian Mineral Processors.

LANGUAGES: English and Afrikaans, spoken and written.
A good working knowledge of Spanish, German and Dutch.

EMPLOYMENT RECORD:

1983 - Present

J

J

Ongoing participation in process development and design 
for the germanium extraction facility of Musto Explora 
tions Ltd. at St. George, Utah.

Participation in the commissioning and start-up of the 
Tintaya Copper Project in Peru, an 8,000 metric ton per 
day copper concentrator facility in Peru, designed and 
built by SNC Inc.

Responsible for the metallurgical input of a training 
program for senior staff of the Indian Bureau of Mines at 
their headquarters in Nagpur, India. The program included 
training in the production of feasibility studies, process 
development and plant design. The Kendadih copper pro 
perty was used to produce a model feasibility study. The 
total program was carried out under the auspices of the 
United Nations by SNC Inc.

Participation in the design of a pilot plant for the 
production of boron nitride fibres for The Electrofuel 
Manufacturing Company.

Review of the metallurgical operations of Atlas Consolid 
ated Mining and Development Corporation of the Philippines 
with recommendations for improvement to operations and 
maintenance. This work was done under the auspices of 
William Hill Mining Consultants Limited.
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L. Shadford

Responsible for the metallurgical and surface facilities 
portion of the feasibility study of the Wenatehee Gold 
Project (Cannon Mine) of Asamera Inc. in Washington State, 
U.S.A. The work included capital and operating cost 
estimates and participation with the Asamera staff in 
process development at Hazen Research at Golden, Colorado. 
The complete study was done by William Hill Mining 
Consultants Limited.

Analysis of the metallurgical operations, including 
verification of production, of the Key Lake Uranium Mine. 
This work was done for the Bank of Montreal under the 
auspices of William Hill Mining Consultants Limited.

Analysis of various gold and base metal mining projects 
for Pecos Resources Ltd. and Lincoln Resources Inc. under 
the auspices of William Hill Mining Consultants Limited.

1981 - 1982 RSA Reactors Limited, Director, Engineering and
Production.

A high-technology research and development company, also 
manufacturing electrochemical reactors for the recovery of 
metals from dilute waste streams.

1980 - 1981 The Cambrian Engineering Group Limited, Toronto. Manager,
Ontario Region.

A consulting engineering company, supplying engineering, 
procurement, construction, research and development 
services to industry and government. Responsible for all 
aspects of management for both the Ontario Region and 
international operations.

1976 - 1980 The SNC Group, Toronto, Manager of Mineral Processing.

Project Manager of a team formed to provide capital cost 
estimates, financial and contract analysis and assistance 
in negotiation of a U.8^400 Million contract between 
Minero Peru and a third party. Services were provided in 
Lima, Peru.

Consultant to an investment group in Argentina on the 
Sierra Pintada uranium project. Services were provided in 
Buenos Aires.

j 
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L. Shadford

Participant in both a Federal Government and an Ontario 
Government trade mission to South America.

Project Engineer on the Mount Pleasant feasibility study 
for the production of tungsten and molybdenum concentrates 
by flotation and hydrometallurgical processes.

Project Engineer for the Rio AlgoiC Panel Mine uranium 
project, a 3,000 t.p.d. plant at Elliot Lake.

1973 - 1975 Granisle Copper Limited, British Columbia. Mill Super 
intendent.

Responsible for managing a 14,000 tons per day copper
mill. This Included budgeting, cost control, operations,
maintenance and labour negotiations.

1971 - 1973 Palabora Mining Company Limited, South Africa. Project
Engineer.

Participation in project engineering, feasibility studies 
and design of plant expansions and modifications to the 
company's extensive metallurgical operations. Assistant 
Concentrator Superintendent. Operation of a 60,000 tons 
per day copper and iron concentrator, employing 250 
technical and operating personnel.

1968 - 1971 Cerro de Pasco Corporation, Peru.

Concentrator Superintendent, Cerro de Pasco - responsible 
for managing a 5,000 tons per day complex, lead-zinc mill. 
This included budgets, operations and maintenance, cost 
control, research and development and design and construc 
tion of improvements to the plant employing 280 technical 
and operating personnel. Responsible for improvements to 
the operation resulting in estimated savings of U.S^2.5 
million annually through reduced smelter charges. (In 
1969, operating costs of the mill were U.8^2.10 per ton 
of ore milled.)

Concentrator Superintendent, Casapalca - responsible for 
managing a 1,600 tons per day copper-lead-zinc mill.



L. Shadford

1963 -1968 Northgate Exploration Limited, Eire.

Mill Superintendent, Gortdrum Mines Ltd. - owner's project 
manager for surface facilities during design and construc 
tion of these facilities by Bechtel Canada. Subsequently

! responsible for commissioning and management of the 1,500
tons per day copper milling facility.

j Chief Chemist, Irish Base Metals - engaged in the produc- 
I tion activities of the Tynagh Mine.

' 1954 - 1963 Tsumeb Corporation Limited, South-West Africa.

Germanium Plant Superintendent - participated in the
j development of an entirely new and original process for 
' the recovery of germanium with recovery of arsenic.
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1. SUMMARY AND RECOMMENDATIONS

l 

l 

l

i 
l
l
l

i
l
l

l
l
l 
l
l
i

The Bissett Creek graphite property of Princeton Resources 

Corporation is located in Maria Township, Ontario approximately 

300 km north-northeast of Toronto. In 1984 the company outlined 

encouraging stratabound flake graphite mineralization in a 

Middle Precambrian calcareous quartzofeldspathic gneiss.

In 1985, an expanded program of mapping, diamond drilling 

and sampling was carried out from May to December. This work 

outlined 3.8 million tonnes of graphitic gneiss grading 3.051 

graphitic carbon.

The company has also constructed a 100 ton per day pilot 

test mill on the property and has stockpiled a 4,000 tonne bulk 

sample at the mill site.

Test milling will establish the relationship of assay grade 

to large scale flotation recovery. Test work on the product is 

needed to determine its physical properties, flake size 

distribution and marketability.

To date less than half the known graphitic gneiss has been 

explored by diamond drilling. In particular, sections of the 

western limits of known graphite, north of the present drilling 

and a large area lying between the B and E zones have good 

exploration potential.

Exploration of these areas is recommended pending 

favourable mill test results.

Respectfully submitted,

Uwe"Schmidt7, B.Se. , F.G.A.C.
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2. INTRODUCTION

From May to December 1985 the writer carried out and 

supervised a program of mapping and diamond drilling on behalf 

of Princeton Resources Corporation on the company's Maria

• Township graphite property. This was the second year of the 

program, which began in in November 1984 as a limited mapping, 

trenching and diamond drilling project.

M In 1985 additional drill targets were located and tested.

•' However most of the drilling concentrated on the near surface

western extension of the 1984 discovery zone. This western 

extension contains 3.8 million tonnes of graphitic gneiss 

grading S.05% graphitic carbon and lies within a much larger 

tonnage averaging better than 1.5% graphitic carbon.

Analytical work carried out to date, suggests that a high 

quality large flake graphite product can be produced from this 

material. Additional test work is needed to determine the 

economics of the project and scale of operation.

To this end, the company erected a 100 ton per day pilot 

test plant on the property. A 4,000 tonne surface sample was 

mined and stockpiled at the test plant site. Construction of 

the pilot mill is nearing completion and milling should commence 

in the near future.

The writer's responsibilities were primarily geological and 

therefore this report is restricted to that area.
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i 3. PROPERTY, LOCATION AND ACCESS

The Bissett Creek
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Corporation

approximately

consists of

of which are

is located
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in Maria

300 km north-northeast

of Princeton Resources

Township, northern

of Toronto. The

49 contiguous unpatented mining claims the
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NORTH HALF

EO 830700
EO 800889

EO 777268
EO 777270
EO 800887
EO 608369
EO 608376
EO 777271
EO 800886
EO 608349
EO 608367
EO 777274
EO 800885
EO 608348
EO 608350
EO 830694
EO 608347
EO 800880
EO 608302
EO 608306

EO 608303
EO 608305
EO 608363

EO 608364

SOUTH HALF

EO 830701
EO 830699
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EO 777267
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EO 777272
EO 830697
EO 608372
EO 608370
EO 777273
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EO 608373
EO 608371
EO 830695
EO 608374
EO 800881

EO 608346
EO 800884

EO 608304
EO 608366
EO 608362
EO 608365
EO 608361

Ontario,

property

details

TOTAL 49

The property is located south of the Trans-Canada Highway 

(Highway 17), approximately 53 km east of the town of Mattawa.
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It is accessible by motor vehicle via the Trans-Canada Highway- 

I which, along this section, connects North Bay and Ottawa.

I The turn-off from Highway 17 onto the Bissett Creek road 

is located 2 km east of the village of Bissett Creek. This

• gravel surfaced forestry haulage road heads south from the 
. 

; highway. The road leading to the claims joins the Bissett Creek
ll road and heads east, approximately 13 km south of the highway.

m This winding bush road crosses the property boundary at Berwick

; ™ Lake, a distance of 2 km from the Bissett Creek road. Just east
'm 
m of this location Princeton Resources has established a trailer

base camp and constructed a pilot test plant. The road to camp

I
* 

has been upgraded to accommodate semi-trailer traffic. From the
\'.'

I' camp, the road traverses the claims in a northeasterly 

direction. The main area of interest lies north of this road

'fl approximately 2 km from the camp.
P

From the eastern limit of the property the road continues in

: l a northerly direction to rejoin the Bissett Creek road.

In addition to good access, the property is located near a 

siding of the C.P.R. railway line, power transmission lines and 

a natural gas pipeline. These lie parallel to the Trans-Canada 

Highway.

a

4. PHYSIOGRAPHY

The property is located in rolling, hilly terrain at a 

local height of land. Elevations range from 900 ft. (275 m) to 

1050 ft. (320 m).

A mixed forest of conifers and hardwoods cover the claims.
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Stands of merchantable red and white pine occur near the western 

margin of the property.

. Rock exposure is generally limited to road cuts, ridge
l

• m crests and breaks in slope. Soil cover is variable and

l characterized as sandy, glaciofluvial deposits over ridge areas

and thicker deposits of glacial stream and lake sediments at

'g lower elevations. Low lying areas tend to be swampy and covered

• by a moderately thick growth of stunted cedar and swamp grasses.

•™ Areas of hard resistant gneissic rocks have the least soil 

B cover and are often barren. Graphite bearing areas occur in

recessive weathering areas but are identified by red-brown soil

|
: 

colouration and by the presence of graphite flakes in the soil. .

i 5. HISTORY

The property was first staked by F. Tagliamonte and 

associates in 1980. Donegal Resources Ltd. optioned the 

property in the same year, carried out a magnetometer survey, 

limited trenching and dropped the option in the same year. 

Hartford Resources Inc. acquired the claims in 1981 and in 1982 

carried out a program of line cutting, VLF-EM surveying and 

trenching. D. G. Innes, consulting geologist, examined and 

reported on the property in the same year. In 1983 Hartford 

extended the claim block.

In 1984 Princeton Resources Corporation acquired 10(^ 

interest in the property through its acquisition of Hartford 

Resources Inc. Princeton Resources carried out a program of 

geological mapping, trenching, sampling and diamond drilling
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•' under the writer's supervision during November and December,
l B 1984. Five trenches, having a total length of 285 metres were

•j excavated, blasted, and sampled, and seven diamond drill holes

• with a total footage of 1041 ft. (317m), were completed in that 

l time.

r In 1985, Princeton continued exploration with an expanded 

program of geological mapping, magnetic survey, diamond drilling

I and bulk sampling. A trailer base camp was established and a 

pilot test plant was constructed at the camp site. Work on the 

l claims has continued since May 1985. Presently, the pilot test 

mill is in the final stages of construction and the test milling 

of 4,000 tonnes of selected graphitic surface samples is 

scheduled.

6. SUMMARY OF WORK CARRIED OUT

In 1985 Princeton Resources continued their explorationi
; work under the writer's direction. The 1985 program commenced
m 
'm with the extension of geological grid mapping over the centre of

l the property, (see fig.4 and 9). Mapping was carried out during
l 

l m May and early June. During this stage the writer was assisted

by geologist Scott Frostad.

Diamond drilling commenced on July 5 and continued until 

the end of November. The earlier drilling was carried out with 

a skid mounted JKS 300 drill. In early October the JKS 300 

drill was mounted on a Bombardier to allow diamond drilling in 

the swamp covered western northeast zone and a second drill, a 

Longyear 38, was brought onto the property on Oct. 15. This
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machine was used for detail drilling in two areas of the 

northeast zone. All core drilling was completed on Dec. 1.

In all, 99 vertical BQ diamond drill holes were completed 

in 1985. The total footage drilled 1985 was 16,836 (3,131 m). 

This total includes about 30 shallow unnamed test holes which 

were drilled to outline surface sample sites. The shallow hole 

footage totalled 348 ft. (106m). The combined 1985-86 drilling 

totals 17,881 ft. (5450 m) in 106 holes. A summary of the 

diamond drill hole statistics is appended to this report and all 

hole locations are shown on the Geology map (fig 9 ) at 1:2,500 

scale.

Most of the drilling in 1985 concentrated on the near 

surface extension of the northeast zone. This area, referred to 

as the western northeast zone, is largely covered by swamp. 

Ninety-seven holes were drilled in the northeast zone. The 

majority were drilled at a 50 metre by 50 metre spacing. A 

detail grid spacing of 25 m by 25 m was used in one area and one 

fence of holes was drilled at a 10 m spacing to determine the 

continuity of the graphite horizons.

In January and February of 1986, percussion drill sampling 

was carried out in 5 areas and 4,000 tonnes were mined from 3 

sites. This work will not be described in this report.

During the period from Oct. 2 to Dec.4 the writer was 

assisted by geologist Leo Lindinger and from Oct. 26 on, 

geologist John Scott joined the project. Additional support 

staff included: Bryan Belanger, geophysical operator and 

equipment operator, Rick Scanlon, mining technician and Dan
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Charbonneau, sampler.
•'" ^B

B

1

Grid line cutting and magnetometer survey were contracted 

•j to Rayan Exploration Ltd., of North Bay, Ontario. Diamond

drilling was contracted to Triangle Diamond Drilling and pilot 
m 
U mill construction was carried out by Erana Mines Limited of

Sudbury Ontario.

All 1985 diamond drill core is stored at the camp site.

7. REGIONAL GEOLOGY

The Bissett Creek property lies within the Ontario Gneiss 

Segment of the Grenville Structural Province of the Canadian 

Shield. This area is characterized by quartzofeldspathic 

gneisses which have undergone upper amphibolite facies grade of 

regional metamorphism with metamorphic temperatures estimated to 

have reached the 600-700 0 C range. The Ontario Gneiss Segment 

is distinguished from other areas of the same belt by having 

northwesterly dominant foliation and structural trends.

Mapping by the ODM (Lumbers, 1976) indicates that the 

property and the surrounding area are underlain predominantly by 

Middle Precambrian metasedimentary rocks. These are, coarse and 

medium grained, biotite-K-feldspar- quartz-plagioclase gneisses 

which are the high grade metamorphic equivalents of impure 

sandstone, arkose and argillite. These highly deformed and 

recrystallized rocks have been folded into northwest trending, 

northeast dipping recumbent folds which are refolded by large 

broad open folds. Greater than 1(H of the rocks are composed of 

remobilized quartz and feldspar migmatite.
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(after Lumbers, 1976, Ontario Division of Mines)

Pleistocene and Recent

19 Glaciofluvial and lacustrine deposits

Late Precambrian

11 Monsonitic to Granitic intrusive rocks. 

14 Granitic pegmatite dykes 

Middle to Late Precambrian

5 Calc-silicate and garnetiferous gneiss

Middle Precambrian

l Migmatitic Biotite Gneiss 
(impure meta-sandstone)

la Medium grained biotite-K-feldspar-quartz- 
plagioclase gneiss

lb Coarse grained biotite-K-feldspar-quartz- 
plagioclase gneiss
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8. PROPERTY GEOLOGY

The property is predominantly underlain by Middle 

Precambrian aged meta-sedimentary rocks of unit la of Lumbers 

1976. For mapping purposes this unit was divided into three 

sub-units: laG, graphitic gneiss; laBT, transitional gneiss and 

laB, barren gneiss.

Unit laG is the graphite bearing unit. It is a distinctive 

recessive weathering unit, commonly exposed along road cuts, 

hill tops, breaks in slope and on occasion in cliff faces. It 

is a calcareous, red-brown to pale yellow-brown weathering 

biotite-amphibole-quartzofeldspathic gneiss. Graphite, pyrite 

and pyrrhotite occur throughout. Graphite occurs in 

concentrations from l to lO'fe by volume and a flake size range of 

l to 6 mm in diameter. Pyrite and pyrrhotite occur in 

concentrations ranging from l to 5% but are rarely observed in 

outcrop because of weathering. It is the weathering of pyrite 

which gives this unit its colouration and recessive, friable 

character. A fresh surface of unit laG is rarely observed. In 

drill core the unit is pale to medium grey-green in colour.

On a property scale, laG occurs as a gently to moderately 

east dipping unit, sandwiched between an underlying and 

overlying barren, non-calcareous gneiss (unit laB). The western 

edge of the graphitic gneiss is truncated by erosion. The 

eastern limit of graphite is determined by the overlying barren 

gneiss contact.

A total thickness of at least 250 ft. (76m) has been
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demonstrated by drilling. Unit laG is uniformly mineralized by 

low grade flake graphite in the range of l to 2%, higher grades 

occur within and near the structural base of the unit. These 

bands range in thickness from 10 to 98 ft. ( 3 to 30 metres).

The limits of graphitic gneiss exposure form an irregular

area with a north-south length of 2.1 km. East-west dimensions

V . 
reach a maximum of 1.2 km. The graphitic gneiss exposures taper

• dramatically toward the north and south before being lost 

, through structural displacement or erosion.

1
C. 

On a smaller scale, broad open folds are recognized and

vertical faults have been recognized and inferred from drill 

m core. These faults have easterly and east-northeasterly strikes
j 1 !.

B and occur at intervals of 200 to 250 metres. Their effect has 

been to rotate uniformly dipping blocks around vertical axes. 

Displacement across the faults appears to minor.

Unit laB, barren gneiss is a pale to medium grey resistant 

weathering unit. Bodies of laB often occur as steep-sided 

outcrops. In general this unit is darker and commonly contains 

red garnet. In outcrop several varieties of barren gneiss are 

recognized. These are pale to medium grey biotite-amphibole- 

quartzofeldspathic gneiss. Amphiboles are dark green to black 

in comparison to the predominately pale green amphiboles of the 

graphitic gneiss. Occasional biotite rich mafic bands occur. 

Pink biotite-quartzofeldspathic gneiss has also been recognized 

but is a minor component.

An intermediate unit, laBT transitional gneiss, typically 

is a biotite-muscovite-garnet quartzofeldspathic gneiss.

i••m
i



11
Muscovite is the distinguishing mica and garnets are a 

characteristic mauve colour. The unit may contain variable 

concentrations of graphite. On surface it is usually barren and 

contains no sulphides. The transitional gneiss has been 

observed below graphitic gneiss on the west side of the grid and 

as a unit within the graphitic gneiss.

Two intrusive units are recognized on surface. These are

— dykes and sills of coarse grained biotite-muscovite- 
I : m quartz-feldspar pegmatite and a dark green lamprophyre. The

l pegmatite forms small, blocky, white, resistant outcrops. A

late Precambrian age and unit 14 has been assigned to this rock

l type after Lumbers 1978. A coarse grained pink

biotite-quartz-feldspar-pegmatitic phase is also recognized but

W this unit is believed to be the product of peak regional

m metamorphism and is probably much older than unit 14. The pink

pegmatite tends to be weakly foliated and occurs in sills,

l sub-parallel to gneissosity. Contacts are generally

j gradational. Unit 14, as mapped on figure 9 may include both

8 varieties.t f.'
m Lamprophyre dykes of Cambrian age are only observed in 

' trenches T84-1 and 2, but at too small a scale to include in the

i 
i 
i 
i

1:2,500 scale mapping. This unit is more commonly observed in 

drill core, where it occurs as dykes along vertical faults. 

9. DIAMOND DRILLING

Geological mapping in 1985 outlined a much larger area of 

graphitic mineralization than was known in late 1984. The 

mapping defined five new potential drill targets which were
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l

l 

l

i
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l 

l
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designated zones A to E. The 1985 drill program began by 

testing two of these,( C and B), before commencing detailed 

drilling of the northeast zone.

Three holes (8,9,10) were drilled in the C zone. Near 

surface mineralization was found to be low grade.

Drilling within the B zone and an area south of the B zone, 

also returned low visual grade estimates.

Holes 14 to 17 tested the eastern extension of the 

northeast zone. These were also lower in visual estimates than 

anticipated from last years drilling. Holes 18 to 21 were 

drilled west of the 1984 northeast zone. These indicated a 

westward extension of the higher grade horizons of the northeast 

zone. It also became apparent that the zone was rising to the 

northwest and would rise to surface under a swamp. This area is 

now referred to as the western northeast zone.

Holes 22 to 24 were drilled in the A zone. This area was 

drilled because of promising surface exposures but drilling 

indicates low to moderate grades over narrow widths.

From hole 25 on, drilling concentrated on the western 

extension of the northeast zone. Drilling was carried out at a 

50 metre by 50 metre spacing. A tighter drill spacing was used 

in a few selected areas. In these, a 25 metre drill spacing was 

used.

10. DRILL CORE GEOLOGY

The surface mappable units were further sub-divided for the 

purposes of core logging. The graphitic gneiss (laG) was
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l
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divided into five mappable units (1-5). The transitional gneiss 

was not sub-divided but was found to have a greater 

l mineralogical variety than was recognized on surface. The 

barren gneiss (laB) was divided in to 6 units (10-15). Igneous 

l rocks were observed in greater variety in drill core than on 

surface. Five igneous rock types were given letter 

B designations. The diamond drill log legend follows this page. 

*'l Unit laG, Graphitic Gneiss is a calc-silicate bearing••M
calcareous meta-sedimentary unit. This is evident in the mafics 

"l minerals which are lighter in colour than in the barren units. 

Garnets are pale pink but generally absent. Biotite is a brown 

colour and amphiboles are a pale green colour. Sillimanite is 

occasionally observed.

The two dominant rock types, units l and 2 have similar 

mineralogy and texture. Unit 2 is a darker variety of 1. Unit 

l and 2 have a coarse texture caused by abundant quartz and 

feldspar segregations.

Unit 3 is a darker and finer grained variety of l and 2. 

This unit is typically medium to dark green and finely banded. 

Quartz and feldspar segregations are uncommon in this rock type.

Unit 4 and 5 are uncommon varieties.

The transitional gneiss was assigned the letter T in drill core. 

It is a muscovite bearing biotite-garnet gneiss. Small mauve 

coloured garnets and muscovite are characteristic of this rock 

type. Sillimanite may be present and occasionally occurs in the 

absence of muscovite.
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DIAMOND DRILL LOG LEGEND

laG GRAPHITIC GNEISS

1 Light grey and grey-green banded biotite-amphibole 
gneiss

2 Medium grey and grey-green banded biotite-amphibole 
gneiss.

3 Dark grey-green finely banded biotite-amphibole 
gneiss

4 Medium grey biotite-sillimanite gneiss
5 Dark grey banded biotite-amphibole gneiss

laBT TRANSITIONAL GNEISS

T Biotite-muscovite-garnet gneiss isillimanite 
igraphite 
garnets commonly mauve

laB BARREN GNEISS

10 Light grey biotite Igarnet gneiss
11 Medium grey biotite gneiss idark green amphibole 

	±red garnet
12 Dark grey biotite igarnet gneiss
13 Dark biotite-amphibole gneiss
14 Pink leucocratic biotite tgarnet gneiss
15 Medium grey biotite-garnet-sillimanite gneiss

IGNEOUS

B Amphibolite (basic intrusive)
L Lamprophyre: Dark green dykes and sills
M Migmatite: Pink and pale green migmatite
P Pegmatite: White and pink coarse grained biotite-

quartz-feldspar 
Q Quartz vein
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The barren gneiss (laB) is a pale to dark grey-green non- 

: | calcareous unit. Black biotite, dark green amphiboles and red

garnets distinguish the units from the graphite bearing 

B varieties. Although graphite is often observed in low 

m concentrations in the transitional gneiss, no graphite has been

observed in the barren gneiss. Units 10-13 are texturally 

l similar and are distinguished by colour. Unit 14 is a

distinctive pink colour. This unit was often used as a marker 

l to distinguish barren interbands from the basal barren gneiss

,m sequence, 
l Igneous rocks in drill core were assigned letters. Unit B

l is an uncommon strongly foliated sulphide bearing amphibolite.

Dark green lamprophyre dykes were often seen along 

l sub-vertical faults. This rock type was designated L.

I Unit M, migmatite and unit P, pegmatite, in some cases 

occurred together and appear to be gradational. More commonly P 

I is a coarse white and pink quartz-feldspar-biotite pegmatite and 

M is pink and pale green in colour with weak gneissosity and 

gradational contacts.

11. MINERALIZATION

Flake graphite occurs in laG graphitic gneiss and in 

variable concentration in unit laBT, transitional gneiss. No 

mineralization has been observed in the barren gneiss. The
'l ^B

•| graphite occurs as oval to sub-rounded flakes in a size range

l



l
from 1-6 mm in diameter. Two to three mm diameters are the most 

?l common.

•m Low concentrations d-1.5%) of graphite, pyrite and
l pyrrhotite occur disseminated throughout the calcareous

:~'l graphitic host rocks. Pyrite plus pyrrhotite are present in 

concentrations of l to 5 *.

The largest flake diameters occur in unit l and 2, where 
i.. 
IB flakes are often observed next to quartz and feldspar
l segregations. In general higher quartz and feldspar bearing
jim varieties are lower in grade.

f Unit 3, dark grey-green finely banded gneiss, tends to have

I - 
a smaller but more uniform l to 2 mm average flake size. Quartz

\ m and feldspar segregations are notably absent in this unit.

i Graphite concentrations in core were estimated in volume %.

l
p
mi 
l
i 
i

Visual estimates are significantly higher than the weight ife 

graphite assays. In the western northeast zone 10 to 15% volume 

estimates returned assays of 3 to 3.5%.

12. SAMPLING AND ANALYTICAL PROCEDURE

Two analytical methods were employed during the program. 

This first was a weight * f lake graphite recovered as a 

floatation product from bench scale testing. This method was 

employed primarily to determine whether graphite recovery was 

feasible and whether floatation could a provide high enough 

carbon content to produce a marketable product.

Floatation recoveries required an optimum sample size of 

about 5 kg. This sample size was achieved by splitting drill



l
17

: core in 10 ft. intervals.

I
"' 

Alternate samples were sent to Lakefield Research in

*— Lakefield and Porto Metal Mills Ltd. in Sudbury, Ont. Early

* assays returned variable results between the two laboratories.

l The former typically returning lower assays to visual estimates

than the latter. As a result of assay variations, Leco furnace

Jj assays were adopted by both labs. These results correlated well
l":

* and the technique was subsequently used for all assaying.
l* In this assay method, a 4 to 5 kg sample is crushed to

1 -1/2" size. The sample is then pulverized to -10 mesh and split 

four times. One quarter of the sample is further pulverized,

'l 1 00* to -100 mesh. Ten grams of the -100 mesh material isi ™

: leached with 101 Nitric acid to remove carbonates. Two 0.5 gram

*B samples are ignited in a Leco furnace and averaged to produce a

• graphitic carbon assay. The procedure is repeated if the two 

analyses vary by more than D.2%
: :.

l Assays are plotted on drill logs and individual sections. 

Drill core logs and sections are bound under separate cover. 

13. GEOLOGICAL ORE RESERVES

A total of 3.8 million tonnes of graphitic gneiss grading 

3.05* graphitic carbon have been outlined by diamond drilling in 

the western northeast zone. This tonnage occurs in gently 

southeast dipping horizons within lower grade graphitic gneiss. 

r The higher grade sections, occur in up to 3 horizons, fin

l cross-section, true thicknesses range from 15 to 30 metres.
iv

Commonly, a second horizon with a thickness ranging from 3 to 6
lm metres occurs in the same section. The larger horizons are

i
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traceable over a 350 metre strike length. -Grade and thickness 

decrease in the southwest, northeast and down dip directions.

I The distribution of all assays from the northeast zone 

indicates that there are at least two assay populations. This 

l is graphically shown in Fig. 6. The higher grade population 

represents the mappable higher grade sections of the northeast 

l zone. The writer chose a cutoff grade of 2.5% C(G) (graphitic

I carbon) because this is close to the grade which naturally 

divides the two populations. Secondly, this cutoff produces an
n,! Mfe

'm optimum tonnage figure of material grading in excess of 3% C(G).

Ore calculations are based on blocks measuring 70 x 70 x 10
l 'l metres. Block sides are oriented parallel to the zone's dip and

f strike directions. Ore block locations are shown on figure 8. 

This figure and a tabulation of tonnage are appended to this 

report.

The distribution of tonnage grading in excess of 2.5% C(g), 

is graphically shown in fig 7. -It is evident that most of the 

tonnage is near surface. Close to 3 million of the 3.8 million 

tonnes lies within 34 metres of the bedrock surface.

In calculating ore reserves for the northeast zone, the 

writer aimed at producing tonnage and grade figures which are 

representative of the geology of the zone. Continuity between 

sections, correlation of assays, visual grade estimates and 

geology were important factors. Isolated high assay, narrow and 

discontinuous horizons were ignored. This figure has not been 

evaluated in terms of mining feasibility and no mining dilution 

and stripping ratio have been calculated.
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Complete data on the relationship of graphitic carbon 

l assays to full scale flotation are presently not available. 

M Further information also needs to be gathered on the physical 

properties of the final product. This will allow a more refined 

l calculation of cutoff grade. The pilot testing program will 

help to answer these questions. 

14. CONCLUSIONSl
iriI The 1985 exploration program has outlined 3.8 million 

tonnes of flake graphite bearing gneiss grading an average of 

3.05* C (G). The deposit is the near surface, up dip extension 

of the northeast zone which was outlined in 4 drill holes inH

1984. The northeast zone continues to have additional tonnage
lm potential in the vicinity of the 1984 drilling.

;-- Grid mapping in 1985 outlined a much larger area of
l . . .
* graphitic gneiss than was previously known. Most of this area

• remains to be explored by drilling. In particular, sections of

the western limits of known graphite, north of the presenti• m
m drilling, has good potential. Also a large area lying between 

the B and E zones requires further exploration.
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BISSETT CREEK PROJECT DIAMOND DRILL RECORD PA^^^

ASSAYS

DDH

84-1

84-2

84-3

84-4

84-5

84-6

84-7 X

85-8

85-9

85-10

85-11

85.-12

85-13

85-14

85-15

85-16

85-17

85-4

85-18

85-19

•85-20

85-21

85-22

85-23

85-24

W 
Z
O 
N

S

s
N

NE

NE

NE

NE

C

C

C

B

B

B

NE

NE

NE

NE

NE

NE

NE

NE

NE

A

A

A

GRID COOF 

NORTH (M)

22 * 40

21 * 97

23 * 87

25 t 00

25 * 86

25 * 94

2fr * 02

38 * 75

37 * 72

36 + 75

30 * 97

30 * 00

29 * 01

28 * 00

27 * 00

26 * 01

25 * 00

25 * 00

26 * 00

24 t 61

25 * 05

25 t 50

27 * 01

26 * 00

24 * 98

tD I NATES 

EAST (M)

13 t 35

12 * 47

13 t 75

18 * 55

17 * 84

18 t 95

17 * 20

20 t 48

20 * 45

20 t 46

20 t 02

19 * 07

18 * 75

19 * 76

19 * 50

19 * 50

19 * 49

18 * 55

16 * 00

16 * 00

15 * 05

14 t 00

24 t 02

23 * 97

23 * 5 8

SURV 
COORDI

NORTH (M)

2,503.14

2,586.14

2,593.44

2,602.13

2,699.88

2,599.42

2,499.25

2,599.65

2,460.38

2,503.34

2,546.11

EYED 
MATES

EAST (M)

1,853.55

1,784.74

1,892.29

1,718.76

1,950.90

1,949.01

1,949.33

1,599.94

1,598.30

1,503.10

1,396.15

COLLAR 
ELEVATION 

FT.

961.3

958.0

948.2

934.58

943.52

960.97

957.22

981.0

958.0

941.59

981.0

954.7

964.6

958.0

957.00

949.55

1,050.0

955.74

912.35

939.90

950.42

948.2

951.4

921.9

HOLE 
DEPTH 

FT.

147

163

138

138

138

168

153

123

123

122

248

168

118

198

168

150

158

100

225

248

268

197

158

138

129

CUMM. 
TOTAL 

FT.

147

310

448

586

724

892

1,045

123

246

368

616

784

902

1,100

1,268

1,418

1,576

1,676

1,901

2,149

2,417

2,614

2,772

2,910

5*039

l SPOTTED
[COMPLETE

(MARKED IT AGO ED
(SURVEYED DATE 

STARTED 
Y M D

84 H 29

84 11 30

84 12 01

84 12 02

84 12 02

84 12 03

84 12 04

85 07 05

85 07 06

85 07 07

85 07 08

85 07 10

85 07 17

85 07 18

85 07 19

85 07 20

85 07 24

85 07 24

85 07 25

85 07 31

85 08 02

85 08 03

85 08 05

85 08 06

85 08 08

DATE 
COMPLETED 

Y M D

84 11 30

84 12 01

84 12 02

84 12 02

84 12 03

84 12 04

84 12 04

85 07 06

85 07 07

85 07 08

85 07 10

85 07 11

85 07 17

85 07 19

85 07 19

85 07 23

85 07 24

85 07 25

85 07 26

85 08 01

85 08 03

85 08 04

85 08 05

85 08 06

85 08 08

i H

0, 
W

H 
Z
b]in

[RECEIVED

REMARKS

EXTENSION 
OF 84-4
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ASSAYS

DDH

85-25

85-26

85-27

85-28

85-29

85-30
—— . .

85-31

85-32

85-33

85-34

85-35

85-36

85-7

85-37

85-5

85-38

85-39

85-40

85-41

85-42

' 85-43

85-44

85-45

85-46

wzo
M

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

GRID COORDINATES

NORTH (M)

25 * 85

25 + 50

25 * 72

25 * 41

25 t 95

25 * 50

25 * 00

25 * 01

25 * 00

25 * 51

25 * 55

25 * 86

26 * 02

26 * 46

25 * 86

27 t 00

27 * 50

27 * 50

27 * 50

28 t 00

27 * 50

27 * 00

27 t 00

27 * 00

EAST (M)

15 * 00

14 t 92

13 t 83

13 * 47

14 t 49

14 * 50

13 * 56

13 * 15

15 * 99

15 * 97

15 * 48

16 * 51

17 * 20

17 * 00

17 * 84

17 t 00

16 * 50

16 * 94

16 * 00

16 * 50

15 t 50

16 * 50

16 * 00

15 t 50

SURVEYED 
COORDINATES

NORTH (M)

2,584.38

2,546.71

2,576.35

2,540.517

2,593.96

2,548.33

2,496.14

2,495.79

2,495.99

2,549.31

2,553.27

2,587.97

2,645.45

2,699.03

2,747.64

2,748.22

2,747.28

2,802.61

2,746.09

2,697.90

2,696.08

2,696.98

EAST (M)

1,498.04

1,496.57

1,383.57

1.353.37

1,449.08

1,448.99

1,353.23

1,316.54

1,398.12

1,601.35

1,550.64

1,649,94

1,702.15

1,698.70

1,652.13

1,695.76

1,601.85

1,645.77

1,553.65

1,648.90

1,597.86

1,552.00

COLLAR
ELEVATION 

FT.

952.24

957.62

951.10

947.70

958773

957.09

977.30

957.33

971.04

957.51

943.98

956.64

948.32

949.11

959.92

964.78

946.31

944.88

944.88

945.71

944.88

944.88

HOLE
DEPTH 

FT.

208

258

168

158

178

218

218

168

268

308

268

281

(f^)v. — ̂
268

CTlO^
"^

48

238

258

218

248

198

238

219

199

CUMM.
TOTAL 

FT.

3,247

3,505

3,673

3,831

4,009

4,227
\

4,445

4,613

4,881

5,189

5,457

5,738

5,913

6,181

6,291

6,339

6,577

6,835

7,053

7,301

7,499

7,737

7,956

8,155

8
H
H
g 
in

(d
H
d
1. 
S

Q 
W
tt

Q 
W
O
5?H

8x
(d
> 
ec o in

DATE
STARTED 
Y M D

85 08 13

85 08 14

85 08 16

85 08 17

85 08 18

85 08 22

85 08 23

85 08 27

85 08 29

85 08 30

85 09 06

85 09 08

85 09 10

85 09 12

85 09 14

85 09 16

85 09 16

85 09 19

85 09 27

85 09 28

85 10 06

85 10 08

85 10 09

85 10 13

DATE
COMPLETED 

Y M D

85 08 14

85 08 15

85 08 17

85 08 18

85 08 21

85 08 22

85 08 24

85 08 28

85 08 30

85 09 06

85 09 08

85 09 10

85 09 11

85 09 14

85 09 14

85 09 16

85 09 18

85 09 26

85 09 28

85 10 05

85 10 08

85 10 09

85 10 11

85 10 14

8y; o:
3

*-l

x w
H 
Z
Id 
(O

Q
Id
>
•-4

(d 
O 
(d 
od

REMARKS

EXTENSION
OF 84-7

EXTENSION
OF 84-5
ABANDONED
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. . i , i , , iASSA, YS,

DDH

85-47

85-48

85-49

85-50

85-51

85-52

85-53

85-54

85-55

85-56

85-57

85-58

85-59

85-60

85-61

85-62

85-63

85-64

85-65

85-66

. 85-67

85-68

85-69

W 
Zo
M

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

NE

GRID COOP 

NORTH (M)

27 + 00

27 * 25

27 * 25

27 * 00

27 * 25

27 * 25

27 * 00

27 * 50

27 * 50

27 * 75

27 * 75

27 * 75

27 t 00

27 * 75

27 * 00

27 * 75

27 * 00

28 * 00

28 * 00

26 * 50

28 * 00

26 * 50

26 * 50

tD I NATES 

EAST (M)

15 * 00

17 * 00

16 * 75

14 t 50

16 * 50

16 t 25

14 t 00

16 * 25

16 * 75

16 * 75

16 * 50

16 * 22

13 * 50

16 * 00

13 t 00

15 * 75

13 * 25

15 * 50

15 * 75

16 * 50

16 * 00

16 * 00

15 * 41

SURV 
COOK D I

NORTH (M)

2,695.35

2,721.59

2,722,40

2,695.87

2,722.53

2,721.74

2,694.59

2,747.14

2,748.21

2,772.70

2,773.41

2,773.55

2,693.94

2,769.12

2,693.42

2,771.69

2,693.54

2,803.37

2,803.06

2,649.27

2,802.50

2,648.62

2,648.71

EYED 
MATES

EAST (M)

1,499.29

1,699.23

1,674.40

1,450.34

1,651.69

1,626.99

1,400.17

1,627.94

1,677.42

1,677.60

1,652.68

1,627.07

1,349.72

1,601.78

1,300.78

1,576.76

1,325.81

1,546.27

1,571.07

1,651.79

1,595.72

1,602.48

1,543.43

COLLAR 
ELEVATION 

FT.

944.88

956.88

959.96

944.88

958.48

951.37

944.88

954.75

960.55

962.06

961.27

959.80

944.88

953.47

944.88

946.67

944.88

951.30

950.41

944.88

958.62

944.88

944.88

HOLE 
DEPTH 

FT.

156

147

147

168

147

147

198

147

147

128

147

147

78

147

38

147

42

150

150

266

147

228

197

CUMM. 
TOTAL 

FT.

8,313

8,460

8,607

8,775

8,922

9,069

9,267

9,414

9,561

9,689

9,836

9,983

10,061

10,208

10,246

10,393

10,435

10,585

10,735

11,001

11,148

11,376

11,573

l SPOTTED [COMPLETE| MARKED i TAGGED i SURVEYED DATE 
STARTED 
Y M D

85 10 16

85 10 15

85 10 18

85 10 17

85 10 18

85 10 18

85 10 19

85 10 18

85 10 20

85 10 20

85 10 21

85 10 22

85 10 21

85 10 21

85 10 22

85 10 22

85 10 23

85 10 22

85 10 24

85 10 23

85 10 24

85 10 25

85 10 26

DATE 
COMPLETED 

Y M D

85 10 16

85 10 16

85 10 18

85 10 18

85 10 18

85 10 18

85 10 21

85 10 18

85 10 20

85 10 21

85 10 21

85 10 22

85 10 21

85 10 22

85 10 22

85 10 22

85 10 23

85 10 23

85 10 24

85 10 25

85 10 24

85 10 26

85 10 27

[MARKED [SPLIT H 
Z
Win

[RECEIVED

REMARKS

BARREN
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BISSETT CREEK PROJECT DIAMOND DRILL RECORD P^P 5

DDII

85-93

85-94

85-95

85-96

85-9?

85-98

85-99

85-100

DETAIL 1

DETAIL

85-101

85-102

85-103

85-104

85-105

85-106

utzo
M

NE

NE

NE

NE

NE

NE

NE

NE

OLE

OLE

NE

NE

NE

NE

NE

NE

GRID COORDINATES

NORTH (M)

27 * 50

27 * 50

28 * 00

28 * 00

27 * 50

27 t 50

28 * 00

28 * 00

PIT 1

NEAR HOI

28 * 50

29 * 00

28 * 50

28 * 50

29 * 00

29 * 00

EAST (M)

14 * 25

14 * 00

14 t 00

13 * 50

13 * 50

13 * 25

14 4- 50

15 t 00

E 5

14 t 00

14 * 50

14 * 50

15 * 00

15 4- 00

15 * 50

SURVEYED 
COORDINATES

NORTH (M)

2,746.31

2,746.51

2,805.78

2,806.0

2,746.64

2,746.68

2,804.15

2,803.06

2,861.40

2,860.00

2,859.97

2,859.8

2,900.00

2,901.2

EAST (M)

1,429.15

1,403.58

1,401.67

1,352.0

1,355.92

1,330.04

1,451.04

1,500.61

1,385.2

1,450.4

1,436.9

1,488.1

1,501.5

1,549.4

COLLAR
ELEVATION 

FT.

944.88

944.68

944.88

944.88

944.88

944.88

944.88

944.68

946.38

944.88

944.88

951.86

954.81

967.73

HOLE
DEPTH 

FT.

79

57

98

68

69

54

117

147

288

60

65

58

98

149

109

70

CUMM.
TOTAL 

FT.

15,329

15,386

15,464

15,552

15,621

15,675

15,792

15,939

16,227

16.287

16,352

16,410

16,508

16,657

16,766

16,836

Q
S
H
Sin

u
H 
d

l.
Sxfi

a uo 
g

Q
4 M 
U)
> 
tt 
3m

DATE
STARTED 
Y M D

85 11 16

85 11 16

85 11 17

85 11 18

85 11 19

85 11 20

85 11 20

85 11 23

85 11 21

85 11 24

85 11 26

85 11 27

85 11 27

85 11 28

85 11 29

85 11 30

DATE
COMPLETED 

Y M D

85 11 16

85 11 17

85 11 17

85 11 18

85 11 19

85 11 20

85 11 21

85 11 24

85 H 23

85 11 24

85 11 26

85 11 27

85 11 28

85 11 29

85 11 30

85 11 30

Qu
V! at
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^4
t-(

Xm

H 
Zu in

oM̂ t-t
u o
(d 
tt
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Scale 50

Vertical diamond drill

Ore block

50

PRINCETON RESOURCES CORPORATION

BISSETT CREEK PROPERTY

WESTERN NORTHEAST

MARIA TWP, 
ONTARIO

ZONE
NOKTHWeST GEOLOGICAL CONSULTING LTD, 

to accompany o npori bf U.Schmffi
SCALE

os shown

DATE

March 1986

N.T.S.
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A BISSETT CREEK 
9 WESTERN NORTHEAST ZONE

GEOLOGICAL ORE RESERVES

BLOCK 1

LEVEL TONNES
(metres) 

290
280 30,713
270 26,933
260
250
240
230
220
210
200

TOTALS 57,646

BLOCK 5

LEVEL TONNES 
(metres)

290
280
270 39,454
260
250
240
230
220
210 
200

TOTALS 39,454

BLOCK 10

LEVEL TONNES
(metres)
290 
280
270 85,192
260 41,344
250
240
230
220 
210
200

TOTALS 126,536

2

*C(G) TONNES

3.02 43,517
3.10 28,681

3.06 72,198

6

%C(G) TONNES

24,287
3.09 73,852

60,953
9,214

3.09 168,306

11

*C(G) TONNES

3.02 99,698
3.13 56,936

3.06 156,634

3

*C(G) TONNES

3.14 3,213
3.18 2,929

3.16 6,142

7

*C(G) TONNES

2.86 71,205
3.10 98,753
3.17 50,369
3.09

3.09 220,327

12

%C(G) TONNES

14,317
3.01 100,265
3.14 48,668

3.06 163,250

4

ifeC(G) TONNES

2.55 2,835
2.64 4,063

2.59 6,898

9

%C ( G ) TONNES

2.96
3.10 16,490
3.16 16,065

2,363

3.07 34,918

13

%C ( G ) TONNES

2.85 3,308
2.99 65,772
3.21 31,421

3.04 .100,501

!fcC(G)

2.89
2.87

2.88

%C(6)

3.07
3.00
3.04

3.04

W(0)

2.81
3.26
3.22

3.23

/.fft
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BLOCK

LEVEL 
(metres) 
290
280
270
260
250 
240
230
220
210
200

TOTALS

BLOCK

LEVEL
(metres)

290
280
270
260
250
240
230 
220
210
200

TOTALS

BLOCK

LEVEL
(metres)

290
280
270
260
250
240 
230
220
210
200

16 

TONNES

17
36
29

83

,577
,099
,909

,585

20

TONNES

3
8
3

16

,686
,600
,898

,184

25

%C(G)

3.
3.
3.

3.

\C

3.
3.
3.

3.

56
44
21

38

(G)

42
25
10

25

TONNES %C(G]

7
91
58
30 
6

,088
,618
,826
,996 
,804

2.
2.
2.
2.
3.

88
83
86
99
14

17 

TONNES

24,617
77,348
90,389 
22,963

215,317

22

TONNES

3,213
17,813

21,026

26

TONNES

43,943
6,946

2

18 

%C{G) TONNES

3.21 41
3.18 103
3.15 104 
3.39 23

3.19 273

,438
,052
,659 
,861

,010

23

!feC(G) TONNES

3.27 20
3.11 82

45 
16

3.13 165

,412
,498
,596 
,537

,043

27

*C(G) TONNES

3.08 80
3.12 16

,967
,859

19 

*C(G) TONNES

3.04 44
3.05 101
3.09 81 
3.25 8

3.08 235

,321
,540
,223 
,741

,825

24

*C(G) TONNES

19
2.70 51
3.13 102
3.16 47 
3.36 7

3.11 229

,750
,975
,533
,675 
,560

,493

28

\C(G) TONNES

2.92
2.90

2 
30
62
47
12

,362 
,712
,323
,581
,663

%C(G)

3.12
3.03
2.99 
3.14

3.04

%C(G)

3.08
2.85
2.98
2.99 
3.02

2.96

'fcC(G)

3.46 
3.12
2.93
2.93
2.83

TOTALS 195,332 2.88 50,889 3.09 97,826 2.92 155,641 2.97
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BLOCK

LEVEL 
(metres) 
290 
280
270
260
250
240
230 
220
210
200

TOTALS

29

TONNES
l

26
19
26
68 
80
34
4

260

,649
,940
,885
,135 
,420
,020
,394

,443

%C(G)

2
3
2
2 
2
2
2

2

.89

.12

.90

.89 

.82

.86

.91

.88

30 

i TONNES

44,604
39,643
86,137
37,186
10,584

218,154

%C(G

3.09
3.00
3.09
2.87
2.86

3.02

31 

) TONNES

13,
95,
27,

136,

466
492
783

741

33 

!feC(G) TONNES

2.75 5,387
2.94 45,888
3.10 105,793

25,137

2.95 182,205

IC(G)

2.75
2.85
3.25
3.06

3.11

WEIGHTED
BLOCK

LEVEL 
(metres]

290
280
270
260
250
240
230
220
210
200

34 LEVEL
TOTAL

AVERAGE CUMM.
!feC(G) TOTAL

TONNES *C(G) 
1

28
7

39
34

,917
,844
,832
,776

2
2
3
3

.95

.99

.04

.11

0
193,395
998,093
983,084
735,566
415,751
209,506
166,840
81,601
17,057

0.
2.
3.
3.
3.
3.
3.
2.
2.
2.

00
98
06 1
06 2
07 2
06 3
01 3
92 3
90 3
85 3

193
'l74

,910
,325
, 53"5
,702
,783
,800

0
,395
,488
,572
,138
,889
,395
,235
,836
,893

TOTALS 111,369 3.03 3,800,893 3.05
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l The Properties and Markets of Graphite

Graphite is a soft, crystalline form of carbon which has 

l many unique properties that make it a desired product in many

applications. The term graphite includes a variety of 

W structural types both on a macroscopic and microscopic scale. 

fl These variations in structure affect the mineral's physical and

chemical characteristics and therefore its application. 

l Graphite can be naturally occurring or produced

synthetically from coal, petroleum byproducts or from natural

; P graphite. World production is around 2 million tonnes annually.

m Of this, about one quarter is natural graphite. There is little

overlap in applications of the two varieties. High energy costs

I
, 

involved in manufacturing synthetic graphite make it unlikely

that this product will compete effectively in natural graphite 

markets.

Although graphite is crystalline, it is a commonly accepted 

practice in the industry to restrict this term to varieties of 

flake graphite which are visible to the unaided eye.

Natural graphite occurs in bedded, vein and contact 

metamorphic deposits. Each deposit has a product with unique 

physical and chemical characteristics.

Amorphous graphite is a term used to describe 

cryptocrystalline varieties. The three most commonly used 

commercial terms for the mineral are crystalline flake, 

crystalline lump and amorphous lump.

The principal impurities in natural graphite are other 

minerals from the enclosing schistose host rocks. These are



i
l t

quartz, mica, feldspar, and clay.
l
W I n general, coarse flake graphite from bedded deposits is

m preferred in most natural graphite applications because vein and 

contact metamorphic deposits are likely to contain higher and 

l variable concentrations of impurities.

The softness, low specific gravity, perfect basal cleavage

and resulting slippery character make it ideal for metal

'm manufacturing. Its refractory nature and immunity to most

- corrosive reagents make it an ideal product for use in the

l metallurgical and chemical industries. The largest use of 

graphite is in foundry facings, crucibles and mold facing 

applications.

Graphite is a common mineral but rarely occurs in economic 

concentrations. The major producers of natural graphite are 

China, the Soviet Union, India, Mexico, North and South Korea, 

Austria, Czechoslovakia, Madagascar, West Germany, Norway and 

Sri Lanka. World production in 1982 totalled 535,000 tonnes. 

GRAPHITE MARKETS

Graphite has traditionally been produced in a relatively 

few developing countries. Political stability, reliability of 

supply and financial considerations are becoming important 

factors in its markets. The most noticeable effect has been the 

end producers swing to using graphite from a variety of origins 

(Robbins, 1984).

Graphite prices are usually based on a negotiated price 

between producer, agent and user. Although prices are 

important, reliability of supply and product performance may



l
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outweigh pricing considerations. 

Present uses of graphite are:

-crucibles
-graphite bonded magnesia refractory bricks and 
graphite alumina applications in steel making
-foundry facings
-recarburiser in steel making
-mechanical seals and gaskets
-lubricants
-electrodes
-electric motor brushes
-dry batteries
-moderator in atomic reactors
-brake linings
-conductive coatings
-additive to paint, explosives, fertilizers and 
chemicals
-alloy with metal for bearings

One of the fastest growing applications has been in 

graphite-magnesia refractory bricks. Consumption of graphite in 

this area is tied to the modernization of the steel making 

industry. The trend from conventional to electric arc furnaces 

is continuing and is expected to produce continued expansion in 

the graphite-magnesia refractories market.

The increased use of manufactured graphite fibre composites 

in structural applications in the aircraft and construction 

industries may also have a beneficial effect on natural graphite 

consumption because a large portion of natural graphite 

production is consumed as a raw material for synthetic graphite 

products.

Future commercial and military applications are expected to 

grow in areas of high temperature applications where graphite's 

high temperature strength, thermal and electrical conductivity, 

corrosion and thermal shock resistance have no competition.



l

i
'i,

i

l

4

Prices paid to producers, as reported in the June, 1984 

issue of Industrial Minerals, ranged from USS 494 to 11,140 per 

tonne for four size ranges of Madagascar flake. Two grades of 

Brazilian flake ranged from USS 420 to $2,250 per tonne and 

three Sri Lankan lump and powder grades ranged from USS 180 to 

SI,250 per tonne.

In 1983, the U.S.A. consumed 38,000 tons of natural 

graphite. Consumers are located primarily in the northeastern 

Great Lakes region. The main uses were estimated to be: raising 

carbon content in steel, 26%; refractories, 2 1*; dressings and 

molds in foundry operations, 13*1;; lubricants, 81; brake linings, 

7%? crucibles, 7%; and other; 18%. Of this consumption 

crystalline flake accounted for 15% by quantity and 26% by 

value. Flake graphite was imported from Brazil, Madagascar and 

China. The U.S. Bureau of Mines predicts an annual demand 

increase of 3% per year for natural graphite through 1990.
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INTRODUCTION

In conjunction with the current testwork being carried out by Lakefield 

Research on graphitic samples from Princeton Resources Corp., request was made for 

petrographic examination of 15 drill core samples. Specific request was made for 

the determination of a) minerals present and the proportions, b) implications of 

mineral assemblages on original rock type, c) grade of metamorphism, and d) textures, 

relationships and implications for recovery of any graphite present.

Fifteen pol-thin sections were prepared and examined.

LAKEFIELD RESEARCH

D.M. Wyslouzil, P. Eng., 

Manager

R. Buchan, P. Eng., 

Head, Mineralogy



RESULTS

Table l lists the mineral assemblages present in pol-thin section with 

estimated proportions of each. Sample 85-21-50 is quite different from the others 

and is described separately. It is classified as a porphyritic mica peridotite.

The samples represent a suite of biotite schists with variations in content 

of amphibole, clinopyroxene, chlorite, carbonate and graphite. The latter occurs in 7 

of the 14 sections, ranging in content up to an estimated 8 9^ by volume.

The "average" biotite schist contains about 45 ^ fresh granular feldspar, 25 /6 

quartz and 10 "/o brown biotite, the latter oriented along planes of schistosity and often 

concentrated in certain layers! The feldspar is mainly potassic, consisting of ortho 

clase and microcline with lesser well twinned albite. Chlorite is a major component in 

several sections where it replaces feldspar, amphibole or biotite. Metamorphic laths 

of muscovite are of later formation than the biotite which they crosscut; colourless 

elongate grains of amphibole (tremolite) occur in five sections but hornblende grains 

are present in sample 85-39-228; clinopyroxene (diopside) is a major component of 

sample 85-25-28 where it occurs in coarse blocky anhedral grains; garnet has typical 

rounded poikiloblastic textures in five sections where it is a minor component only; 

carbonate displays textures indicative of secondary replacement as intergranular patches 

and fracture infillings. Ubiquitous trace minerals include sphene, apatite and zircon. 

Sulphides occur usually in trace amounts and consist of pyrite and/or pyrrhotite with 

rare traces of chalcopyrite.

Brief comments on the individual samples are given on the following pages.

From the petrographic examination, it is concluded that the suite represents 

a metasedimentary sequence with amphibole and pyroxene-rich layers decended from 

calcareous bands. The main mineral assemblage, feldspar-quartz-biotite, is potassium 

rich and has a granitic composition. The grade of regional metamorphism interpreted from 

the mineral assemblages is upper medium grade with the development of garnet, amphibole 

and diopside.
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Results - Continued

As noted in the text, flakes of graphite up to 1.5 mm were noted in the 

sections. Most of the graphite occurs as isolated flakes in the schist but intergrowths 

with biotite, chlorite or sulphides do occur. The fine lamellar intergrowths with 

chlorite in particular will be extremely difficult to liberate but these intergrowths 

represent less than ~3 ^ of the total graphite.
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SAMPLE NO. 85-21-50 PTS No. 154

Minerals Est. 04 by Volume

Serpentine 40-45

Carbonate 30 - 35

Phlogopite 15 - 20

Ilmenite/Magnetite/Rutile 2-3

or Perovskite/Leucoxene

Pyrite/Pyrrhotite <l

Description: The fine grained dark massive hand sample shows a porphyritic texture 

in pol-thin section. Phenocrysts of olivine have been completely replaced by serpentine 

and carbonate. The matrix is a mixture of flaky phlogopite, serpentine and carbonate 

with disseminated grains of oxides and sulphides. All the oxides are highly altered 

to leucoxene but from the relict textures observed they were originally titaniferous 

magnetite, ilmenite, rutile or perhaps perovskite. Most of the small sulphide grains 

are pyrite with occasional grains of pyrrhotite.

The potassic nature of the groundmass with an ultramafic assemblage classifies 

the rock as an altered porphyritic mica peridotite.
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Results - Continued

Sample 85-39-09 (PTS 159)

Traces of myrmekite are present in the section. The coarse elongate 

tremolite crystals are often accompanied by coarse laths of graphite. Scattered 

blocky grains of pyrrhotite are also associated with graphite.

Sample 85-39-53 (PTS 156)

Several large blocky grains of perthite (microcline * albite) occur in this 

sample. Blocky grains of a dark purplish mineral are tentatively identified as rutile. 

Long flakes of graphite, occasionally showing warping, are developed parallel to the- 

plane of schistosity. They show strong crystallizing features, crosscutting the 

granular quartz/feldspar.

Sample 85-39-68 (PTS 157)

Several layers are heavily chloritized with amphibole, biotite and probably 

feldspar replaced by the chlorite. Within these layers, biotite shows evidence of 

exfoliation and disorientation with break-up of the coarse laths. Grains of metamorphic 

garnet are elongated somewhat along the direction of schistosity. Flakes of graphite 

show their typical relationships in PTS 157. The coarse flakes are generally associated 

with biotite and some finer intergrowths occur between layers of biotite or chlorite. 

Pyrite, accompanied by minor marcasite, occurs in a narrow fracture filling along a 

chloritized layer. This suggests that it is of late formation, following the 

retrograde chloritization.
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Results - Continued

Sample 85-39-79 (PIS 161)

This section differs considerably from the others in texture and mineral 

proportions. The granular feldspar has been heavily altered to sericite and chlorite 

so that no determination of feldspar type was possible. Graphite is abundant in flakes 

up to 1.5 mm long. The strong schistosity of the rock is affected more by the graphite 

orientation than by the biotite which is less abundant. Sulphides show a close 

relationship to the graphite. Streaks of pyrite are molded along and penetrate the 

graphite flakes indicating their later formation. Carbonate forms coarse replacement 

patches in the section and sphene is more prolific than in any other section. It forms 

small lozenge-shaped grains which are commonly dark brown, semi-opaque and appear to be 

metamict or partly altered in their cores.

Sample 85-39-93 (PIS 164)

This section contains a high proportion of brown biotite and replacementi*
patches of chlorite. Occasional coarse flakes of metamorphic muscovite have developed 

which crosscut biotite.

Sample 85-39-175 (PTS 168)

Fairly typical with fresh granular feldspar, scattered round grains of garnet, 

but no traces of graphite.

Sample 85-39-228 (PTS 155)

In contrast to the other samples, the biotite in this section is green. It 

occurs with blocky grains of hornblende in a feldspar/quartz granular matrix which is 

slightly more siliceous than the others.
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Results - Continued

Sample 85-39-235 (PIS 167)

Flakes of olive-green biotite and clusters of muscovite laths occur in a 

typical quartz/feldspar granular matrix.

Sample 85-12-81 (PTS 165)

Very coarse flakes of biotite and muscovite are a feature of this schist.

Sample 85-12-85 (PTS 158)

41

poikiloblastic garnets.

Very similar to previous sample except for presence of coarse grained
f

Sample 85-12-125 (PTS 166)

Coarse plates of blocky tremolite and zones of chlorite alteration are similar 

to those in PTS 157. Flakes of graphite are often warped and do not always lie along the 

plane of schistosity. Pyrite occurs as blocky grains and as streaky remobilized fracture 

fillings.

Sample 85-12-138 (PTS 163)

Typical biotite schist with no graphite.

i 
Sample 85-24-104 (PTS 160)

Very similar in texture and mineral composition to PTS 164, the section shows 

layers or bands of chloritized biotite and/or feldspar with scattered flakes of graphite. 

Traces of garnet and a few small grains of clinopyroxene are also present.
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Results - Continued

Sample 85-25-28 (PIS 162)

Coarse blocky grains of clinopyroxene (diopside) occur in different layers 

with very coarse grained biotite. The coarse grain size is also apparent in the apatite 

and sphene crystals which are also present in one of the layers. No graphite is present 

but pyrrhotite with traces of chalcopyrite is relatively abundant. A dark green euhedral 

mineral is tentatively identified as a brittle mica which has been chloritized.



Table No. l - Estimated Mineral Proportions in PTS of Samples from Princeton Resources Corp.

Sample

85-39-09

85-39-53

85-39-68

85-39-79

85-39-93

85-39-175

85-39-228

85-39-235
85-12-81

85-12-85

85-12-125

85-12-138

85-24-104

85-25-28

PTS

159

156

157

161

164

168

155

167

165

158

166

163

160

162

Or

20

15

35

M'cl

15

35

8

Ab

10

1

1r 25 j
20

30

30

25

25

35

20

33

20

15

-

25

15

35

30

12

20

25

5

-

1

3

1

3

3

8

5

1

8

20

Qtz

30

30

25

30

30

20

35

15

20

25

20

30

25

25

Bi

5

10

12

3

25

15

8

4

10

10

8

6

18

15

Muse

-

Tr

1

-

1

1

-

4

8

4
-

1

1

-

Amph

10

-

2

Tr

1

-

4
-

-

-

10
-

-

-

C 'Pyx

-

-

-

-

-

-

-

-

-

-

-

-

Tr

10

Ga

-

-

1

-

-

1
-

-

-

1
-

-

1

1

Cbl

Tr

-

10

10

20
-

-

1
-

-

10
-

15

2

Carb

1

Tr
-

12
-

1

Tr

5

Tr

1

2

1
-

1

Sph

1
-

-

3

Tr

-

1

-

-

-

Tr

Tr
-

1

Ap

1

Tr

Tr

Tr

-

Tr

Tr

Tr

Tr

Tr

-

Tr
-

1

Z

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Tr
-

Tr

Tr

Tr

Tr

-

Gra

1

4

1

8

Tr

-

-

-

-

-

2
-

1

-

Py

-

1

1

4

Tr

Tr

Tr

-

Tr

-

2
-

1

-

Po

1

-

1

-

-

Tr

Tr

-

-

Tr

-

-

-

3

Others

CP
Rut.

Marc.

Seri.

11.

11. Mag

Mag.

Cp.

Abbreviations: Fp
Or
M'cl
Qtz
Bi
Muse
Amph

Feldspar
Orthoclase

- Microcline
Quartz

- Biotite
Muscovite
Amphibole

C 'pyx
Ga
Chl
Carb
Sph
Ap
Z
11

Clinopyroxene
Garnet
Chlorite
Carbonate
Sphene
Apatite
Zircon
Ilmenite

Gra - Graphite
Py - Pyrite
Po - Pyrrhotite
Cp - Chalcopyrite
Rut - Rutile
Marc - Marcasite
Seri - Sericite
Mag - Magnetite
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INTRODUCTION

This report contains the results of testwork conducted on bulk 

and drill core samples submitted by Princeton Resources Corporation between 

July and November, 1985.

In a letter datecl July 15, 1985, Mr. D. Copeland of Princeton 

Resources requested that we conduct testwork in two areas:

a) Develop a procedure for determining the recoverable flake 

graphite content of core samples

b) On bulk samples conduct flowsheet development testwork to 

assist in design and operation of a pilot plant.

Mr. R.F. Down acted as Metallurgical Consultant for the flowsheet 

development stage and the results and direction of the program were fre 

quently discussed in meetings and telephone conversations with Mr. Copeland 

and Mr. Down.

LAKEFIELD RESEARCH

. uj w flu- -L
D.M. Wyslouzil, P. Eng., 

Manager.

K.W. Sarbutt, 

Chief Project Engineer. 

Experimental Work by: R.G. Irwin

J. McCarthy



SUMMARY

1. Core Evaluation

1.1. Development of Procedure

Testwork was conducted on a bulk sample assaying 0.95 9^ C (graphitic) 

to develop a grinding and concentration procedure to recover a graphite concen 

trate. The objective was to maximize the amount and grade of a plus 100 mesh 

graphite concentrate.

The basic procedure followed in these tests involved rod mill grinding 

or disc pulverizing of the minus 6 mm ore followed by graphite rougher flotation. 

The rougher concentrate was screened at 100 mesh and the +100 mesh fraction 

was cleaned by flotation and gravity separation. The tests were evaluated on 

ignition loss analyses (L.O.I.) of the final concentrate and the size distri 

bution of the final concentrates. The plus 100 mesh graphite content was 

calculated from the percent weight recovery of the final concentrate and 

L.O.I, analysis.

The grinding conditions are summarized in Table l and the test 

conditions and results in Tables 2 and 3. 

Table No. l - Primary Sample Preparation

Test 
No.

1
2
3
6
7
8
9

10
11
12

Procedure

Rod mill grind to minus 20 mesh
Rod mill grind to minus 20 mesh
Rod mill grind to minus 20 mesh
Screen on 20 mesh, pulverize o 'size, repeat 3 times

Product 
'fc +20 mesh

0
0
0
4.5

Screen on 20 mesh, grind o'size, dry in rod mill 11
Screen on 20 mesh, pulverize o'size once at gap of 0.07 in. 11
Stage pulverize to minus 10 mesh 15
Screen on 20 mesh, pulverize o'size once at gap of 0.07 in. 15
Pulverize entire sample once at gap of 0.07 in.
Pulverize entire sample once at gap of 0.07 in.

23
23
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Summary - Continued

1. Core Evaluation - Cont'd

Table No. 2 - Test Conditions

Test 

No.

Std.
1
2
3

6

7
B
9

10
11
12

Rougher Flotation

Depressant

NajCOj
NajCOj
NazCOj
NazCOj

NajCOj

Na 2COs
NajCOj
NazCOj

NajCOj
Na 2C0 3
Na 2COj
Sod. Sil.

Ret 
g/t

1500
1500
1500
1500

1500

1500
1500
1500

1500
1500
1500
500

jgent Add i t le 
Collector

Kerosene
Kerosene
Fuel Oil
Fuel Oil
Lannagol
Kerosene

Kerosene
Kerosene
Fuel Oil
Lannagol
Kerosene
Kerosene
Kerosene
Lannagol

ins 
g/t

150
150
150
160
160
150

150
150
150
20

100
100
100
20

Frother

Pine Oil
Pine Oil
DF250
DF250

Pine Oil
DF250
DF250
DF250
DF250

DF250
DF250
DF250

g/t

35
70
20
25

35
40
40
80
60

24
20
20

PH

10.0
10.0
9.9
10.0

9.9

9.8
9.8
-

9.9
9.8
9.1

Time

5
6
5
10

5

5
7
7

5
5
5

No. 
of 

Cleaners

4.

3
1
2

0

0
0
2

2
2
.

Prod. 
Screened 
100 Mesh

Feed
Ro.Conc.
CI. Cone.
CI. Cone.

Ro.Conc.

Ro.Conc.
Ro.Conc.
CI. Cone.

1st CI. C
Ro.Conc.
Ro.Conc.

Gravity* 

Sep'n

No
No
S. P.
S. P.

No

No
No
No

M.S.
M.S.
M.S.

* S.P. refers to Superpanner Concentrate 
M.S. refers to Mozley Mineral Separator.

Table No. 3 - Test Results

Test

No.

1
2
3
6
7
8
9

10
11
12

Rougher Cone.

Weight
t

1.11
3.21
5.04
2.30
3.30
3.96
2.27
2.27
2.21
2.59

Assay, ?6
L.O.I.

40.2
34.6
21.2
-
-
-
-
.
-
-

C(G)

—

28.7
-
-
.
-
-
-
-
-

Final Cone.

Weight
t

0.94
0.69
0.75
1.76
2.07
2.69
1.10
0.85
1.00
0.49

Assay, ̂
L.O.I.

76.9
92.1
83.1
50.5
40.1
34.4
63.0
85.2
74.5
94.0

C(G)

—

87.7
.
.
.
.
.
w
.
-

+100 Mesh
Graphite
Content, 9i

0.72
0.64
0.62
0.89
0.83
0.92
0.69
0.72
0.75
0.46

36 Recy*
C(G)

76
67
65
94
87
97
73
76
79
48

"4 Weight
+3S mesh

17.5
12.4
26.1
50.0
38.0
53.0
38.0
41.1
34.1
15.0

* Assume all L.O.I, in cone, as graphite, graphite head 0.95
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Summary - Continued 

1. Core Evaluation - Cont'd

High-grade products with good weight recoveries were obtained 

after pulverizing either the plus 20 mesh or the minus 6 mm material as in 

Tests 10 and 11. High-grade products were obtained after rod milling but 

the product was somewhat finer and weight recoveries lower. In Test 12 the 

+100 mesh rougher concentrate was treated by gravity separation instead of 

a 2nd cleaner concentrate. The gravity separation response was poor in this 

test. A high grade product was obtained but the recovery was low.

From this testwork the procedure decided upon for evaluation of the 

core samples based on simplicity and metallurgical efficiency was:

(a) Crush sample using disc pulverizer to approximately 80 percent 

passing 200 mesh (0.07 inch opening in pulverizer).

(b) Float a graphite concentrate with 1.5 kg/t NaaCOs, 150 g/t 

Kerosene, 40 g/t DF250.

(c) Screen rougher concentrate at 100 mesh.

(d) Clean +100 mesh by flotation with 500 g/t Na 2C03, 250 g/t Na 2Si03 , 

20 g/t DF250.

(e) Upgrade +100 mesh cleaner concentrate by gravity separation on 

Mozley mineral separator. Combine Mozley tailing with cleaner tailing.

(f) Size final concentrate at 20, 35 and 65 mesh. Assay fractions 

for L.O.I.

(g) Calculate +100 mesh graphite content based on rougher concentrate 

weight and L.O.I, and cleaner concentrate weight and L.O.I.
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Summary - Continued 

1. Core Evaluation - Cont'd 

1.2. +100 mesh Graphite Determination

76 core samples were treated by the procedure outlined above. The 

results are shown in Table 4.

Six of the samples had previously been analysed for C (graphitic) 

and the relationship between the assayed graphite content and the +100 mesh 

graphite based on the rougher concentrate from the test is shown in Figure 1.

Subsequent core samples were analysed for C (g) and the +100 mesh 

graphite content estimated. The results are shown in Table 5.



Table No. 4 - 100 mesh Graphite Determination
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Sample Number

6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
6116
6117
6118
6119
6121
6122
6123
6124
6125
6126
6127
6128
6130
6132
6134
6136
6138
6140
6142
6144
6146
6148
6150
6152
6154
6156
6158
6160
6162
6164
6166
6168
6170
6172
6174
6177
6180
6182
6190
6192
6194
6196
5198
6200
6202
6204
6206
6208
6210
6212
6214
6216
6218
6220
6222
6224
6266
6228
6230
6232
6234
6236
6238
6240
6242
6244

Ro. Cone. +100 Mesh

Weight

X

2.91
1.86
1.93
3.26
2.26
3.84
2.70
4.25
4.61
3.08
1.86
1.43
1.89
1.79
1.50
1.69
1.51
1.62
2.03
3.02
2.99
2.55
1.44
3.45
1.67
2.89
3.77
4.20
1.69
2.23
2.44
3.87
2.43
1.99
2.75
1.51
1.12
3.49
1.37
2.05
4.43
1.86
1.90
2.36
2.96
1.39
3.29
2.75
1.31
2.23
2.38
3.38
1.74
1.08
1.65
2.31
2.25
1.04
2.93
1.25
1.39
2.20
1.27
1.32
1.50
0.98
2.52
4.23
0.67
2.61
0.68
1.50
4.31
4.80
0.96
2.41

Assay 7. 

LOI

69.7
67.4
63.5
61.2
74.6
57.7
65.8
62.3
53.0
68.0
67.4
68.8
64.5
68.6
65.2
65.4
56.1
63.7
70.7
56.0
44.6
62.0
64.6
70.4
64.6
63.3
68.8
59.5
67.4
71.1
77.3
67.3
75.7
65.8
66.1
69.9
63.0
60.0
74.0
57.4
53.9
70.3
67.9
64.6
69.3
49.0
70.7
51.7
58.4
74.3
64.4
69.7
73.1
59.7
79.4
74.8
49.4
60.5
82.5
54.7
55.3
53.2
53.5
62.5
66.1
59.2
73.0
61.0
55.4
66.6
54.4
55.0
49.1
67.5
67.1
70.1

Cleaner Concentrate

Weight

*

2.31
1.44
1.40
2.12
1.79
2.70
2.11
2.98
3.03
2.25
1.35
1.09
1.34
1.34
1.10
1.26
0.99
1.15
1.59
2.10
1.97
1.81
1.01
2.68
1.14
2.01
2.95
3.00
1.24
1.71
2.03
2.88
1.96
1.48
2.02
1.13
0.78
2.97
1.08
1.56
2.69
1.50
1.51
1.73
2.41
0.93
2.52
1.81
0.88
1.70
1.79
2.70
1.31
0.71
1.39
1.97
1.23
0.69
2.57
0.81
0.91
1.70
0.90
0.91
1.19
0.67
2.05
2.96
0.41
1.95
0.41
1.06
2.71
3.79
0.74
1.85

Assay 1.

tor
85.5
84.4
84.9
91.9
92.0
78.3
82.1
84.5
76.6
90.5
90.1
89.1
88.6
90.1
86.6
86.1
82.5
86.1
88.8
77.3
63.9
84.7
86.9
87.0
89.2
87.6
85.8
79.6
88.6
90.8
91.1
86.6
92.2
86.0
87.0
89.8
86.6
69.2
91.2
85.3
81.3
85.4
83.9
85.9
82.6
71.0
87.7
74.9
83.0
94.6
82.7
85.5
92.6
83.7
92.7
86.2
80.0
86.1
92.6
78.1
81.3
66.6
73.2
89.0
82.0
83.2
87.1
83.4
82.9
86.0
85.1
74.9
73.9
83.6
85.3
39.4

Size Dlstr. l Wgt. Ree.

20M

5.0
3.8
1.4
0.7
3.3
1.1
3.1
0.5
0.7
1.1
2.9
1.8
3.3
2.2
2.7
1.2
1.5
1.2
2.2
1.7
0.3
1.1
5.4
4.8
11.9
9.9
1.3
1.7
4.4
1.5
3.7
2.3
2.5
0.7
1.2
5.8
5.0
8.1
2.8
6.1
0.6
4.9
5.3
5.6
4.5
2.7
1.8
1.4
8.5
2.9
3.1
1.5
7.6
5.0
3.9
3.8
2.4
5.8
6.1
4.9
1.6
9.4
1.1
1.7
1.3
2.2
6.1
3.5
8.4
4.6
1.2
3.3
0.6
3.5
2.0
0.5

35 M

39.5
34.3
25.7
14.6
31.6
19.8
33.1
21.8
16.2
25.2
30.2
29.5
33.2
31.1
31.2
26.9
27.3
25.8
27.9
26.3
14.4
23.1
42.4
39.2
63.9
33.3
25.7
28.8
38.7
31.1
37.3
31.8
32.8
29.1
27.6
38.9
36.3
48.8
37.3
43.8
21.3
41.8
40.9
40.3
38.9
35.9
30.4
29.8
43.5
35.4
32.7
26.9
42.8
41.1
36.1
39.4
34.2
32.4
44.5
39.6
31.5
48.7
27.9
21.4
31.4
36.3
37.1
29.1
42.2
42.9
34.9
33.3
16.5
32.6
32.2
21.1

65 H

43.8
47.8
50.7
51.1
46.8
49.0
48.0
55.9
53.0
50.7
48.9
52.1
48.0
50.4
47.5
49.8
62.6
48.8
60.8
56.9
67.1
59.9
37.9
41.1
5.3

40.7
55.3
51.0
39.1
50.9
51.7
46.9
42.8
62.9
52.0
40.3
41.3
35.4
41.5
39.0
50.0
40.5
38.9
48.2
44.8
54.4
48.3
60.4
33.3
41.2
46.0
50.9
37.5
39.7
44.6
44.4
48.8
43.2
45.3
43.9
47.3
32.6
46.4
53.9
60.7
44.4
40.3
42.1
36.1
41.1
42.2
49.8
52.2
45.6
63.1
47.6

100 M

11.7
14.2
22.1
33.6
18.3
30.1
15.8
21.8
30.1
23.0
18.0
16.6
15.5
16.3
18.6
22.1
8.6
24.2
9.1
15.2
18.2
15.9
14.3
14.9
18.9
16.1
17.7
18.5
17.7
16.6
7.4

19.0
21.9
7.4

19.3
15,0
17.5
7.7

18.4
11.2
28.2
12.8
14.9
5.9
11.9
7.1

19.5
8.4
14.7
20.6
18.3
20.7
12.1
14.2
15.4
12.4
14.6
18.7
4.0
11.6
19.6
9.4

24.6
23.1
6.7
17.0
16.5
25.3
13.4
11.4
21.7
13.6
30.8
18.3
2.7

30.8

T. -f 100 Mesh Graphite

Based on 

Ro. Cone.

2.03
1.25
1.23
2.00
1.69
2.22
1.77
2.65
2.44
2.10
1.25
0.98
1.22
1.23
0.98
1.11
0.85
1.03
1.44 "
1.69
1.34
1.58
0.93
2.43
1.08
1.83
2.59
2.50
1.14
1.58
1.89
2.60
1.84
1.31
1.82
1.05
0.71
2.09
1.01
1.39
2.39
1.31
1.29
1.53
2.05
0.68
2.33
1.43
0.77
1.66
1.54
2.36
1.27
0.65
1.31
1.73
1.11
0.63
2.42
0.68
0.77
1.17
0.68
0.82
0.99
0.58
1.84
2.58
0.37
1.74
0.37
0.82
2.12
3.24
0.64
1.69

Based on 

CI. Cone.

1.98
1.22
1.19 -
1.95
1.65
2.11
1.73
2.52
2.32
2.04
1.22
0.97
1.19
1.21
0.95
1.09
0.81
0.99
1.41
1.62
1.26
1.53
0.88
2.33
1.02
1.76
2.53
2.39
1. 10
1.55
1.85
2.49
1.80
1.27
1.76
1.01
0.68
2.05
0.99
1.33
2.19
1.28
1.27
1.49
1.99
0.66
2.21
1.36
0.73
1.61
1.48
2.31
1.22
0.60
1.29
1.70
0.99
0.60
2.38
0.64
0.74
1.13
0.66
0.81
0.98
0.56
1.79
2.47
0.34
1.68
0.35
0.80
2.00
3.17
0.63
1.66



- 7 -

8
l
e



- 8 -

Table No. 5 - Core Analyses
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f
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Sample
Number

6246
6248
6250
6252
6254
6256
6258
6260
6262
6264
6266
6268
6270
6272
6274 
6276
6278
6280
6282
6284
6286 
6288
6290
6292
6294
6296
6298
6300
7502
7504
7506
7508
7510 
7512
7514
7516
7518
7520
7522
7524
7526
7528
7530
7532
7534
7536
7538
7540
7542
7544
7546

Assay
f C (g)

0.90
2.21
1.79
2.00
0.32
2.94
3.30
1.51
1.00
1.97
1.95
2.09
0.39
3.17
2.4P 
1.48
3.00
2.77
0.92
0.63
3.02 
1.38
3.14
3.11
3.33
3.00
2.62
1.79
1.21
1.74
2.14
3.09
1.06 
1.24
1.46
1.25
0.94
2.20
2.47
3.02
3.58
1.70
1.38
1.48
3.10
1.86
1.80
1.07
2.49
2.09
1.86

f -MOO mesh
Graphite est

0.68
1.84
1.47
1.65
0.17
2.48
2.80
1.22
0.77
1.63
1.61
1.73
0.23
2.68
2.06 
1.19
2.53
2.33
0.70
0.45
2.55 
1.55
2.65
2.63
2.82
2.53
2.20
1.47
0.96
1.42
1.77
2.61
0.82 
0.98
1.18
0.99
0.72
1.83
2.07
2.55
3.04
1.39
1.11
1.19
2.62
1.53
1.48
0.83
2.08
1.73
1.53

Sample
Number

7548
7550
7552
7554
7556
7558
7560
7562
7564
7566
7568
7570
7572
7574
7576
7578
7580
7582
7584
7586
7588
7590
7592
7594
7596
7598
7600
7602
7604
7606
7608
7610
7612
7614
7628
7630
7632
7634
7636
7638

Assay
l C (g)

1,39
1,08
0.83
2.46
2.41
2.59
2.66
1.38
1.13
2,20
1.66
3.34
3.46
2.79
1.99
1.41
3.25
2.57 -
2.61
2.68
1.97
2.08

1.QO
2.67
0.95
3.22
3.57
2.52
1.68
1.13
1.30
1.40
3.12
1.43
2.78
3.73
2.83
0.93
1.20

!f +100 mesh.
Graphite est

1.11
0.84
0.62
2.06
2.01
2.17
2.23
1.11
0.89
1.83
1.35
2.83
2.94
2.35
1.64
1.13
2.75
2.15
2.19"2 ."2*5

1.63
1.72

0.77
2.24
0.73
2.73
3.03
2.11
1 -.37
0.89
1.04
1.12
2.64
1.15
2.34
3.17
2.38
0.71
0.95
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Summary - Continued

2. Flowsheet Development

2.1. Head Sample

A composite was prepared from equal weights of the samples listed 

in Table No. 5.

The composite assayed: 2.01 9* C (graphitic)

2.2. Testwork

Tests conducted to examine the effects of replacing the pulverizing 

stage with a rod mill grind, and decreasing the amounts of reagent on the grade 

and recovery of a +100 mesh graphite concentrate and also to investigate the 

grade and recovery of a -100 mesh concentrate. The conditions and results of 

the tests are summarized in Table No. 6. The final flowsheet developed and 

followed in Test Bil is shown in Figure 2.
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Summary - Continued 

2. Flowsheet Development - Cont'd 

Table No.6 - Flowsheet Development Tests

Test 

No.

B4

BS

B6

B7

BS

B9

BIO

Bil

Grind

Equip.

Pul.

Rod

Rod

Rod

Rod

Rod

Rod

Rod

Time

.

7.5

5

10

7.5

7.5

7.5

7.5

5S+20 
Mesh

27.2

11.0

14.3

S. B

11.0

11.0

11.0

2.3

Reagents, g/t

NajCOj

1610

1610

1610

1610

1500

2250

1900

2200

NajSiOj

550

550

550

550

.

600

600

1300

(erosene

100

100

100

100

40

20

.

.

DF250

27

27

27

27

40

60

40

50

Product

4100 Mesh Cone.
-100 mesh Cone.
Rougher Tailing
+100 Mesh Cone.
-100 Mesh Cone.
Rougher Tailing
•f 100 Mesh Cone.
-100 Mesh Cone.
Rougher Tailing
+100 Mesh pone.
-100 Mesh Cone.
Rougher Tailing

Rougher Cone.
Rougher Tailing
+100 M Flot.Conc.
-100 Mesh Cone.
Rougher Tailing
•f 100 M Flot.Conc.
-100 Mesh Cone.
Rougher Tailing
+100 Mesh Cone.
-100 M. CI. Cone.
Rougher Tailing

Weight 

X

1.75
0.47
95.91
1.89
0.40
95.67
1.98
0.28
95.79
1.93
0.34

95.87

3.38
96.62
2.22
0.55
96.24
2.62
0.39
96.18
1.71
0.45

96.11

Assay
t 
C(g)

81.0
75.3
0.25
83.9
68.7
0.20

82.4
57.6
0.21

84.8
68.3
0.20

58.6
0.15

68.7
70.3
0.18

65.7
45.6
0.14

87.4
82.1
0.14

X Dist. 
C(g)

69.3
17.2
11.7
75.6
13.0
9.1
79.9
8.0
9.8
77.6
11.1
9.1

93.2
6.8
72.7
18.5
8.2

84.2
8.6
6.57
72.4
17.7
6.5

•flOOMesh 
Cone. 

X+35 Mesh

35.1

28.9

28.3

22.8

.
-
.

.

20.0

'
ip;f-
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Summary - Continued

2. Flowsheet Develoment - Cont'd

Figure 2 - Test Bil Flowsheet

-3 Mesh Rougher Rougher 
Tailing

1st Cleaner

Gravity,/ 
Tail. **y

+100 mesh Cone.

2nd Cleaner

+100 mesh

-100 mesh

Regrind

3rd Cleaner

4th Cleaner

-100 Mesh Cleaner Cone.
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Summary - Continued

2. Flowsheet Development - Cont'd

Replacing the pulverizing with a short rod mill grind resulted in 

a finer grind and graphite concentrate, but weight recovery was higher to 

the +100 mesh concentrate. Decreasing the grind time further resulted in 

substantial tramp oversize which could not be handled in the flotation stage.

Upgrading of the minus 100 mesh concentrate was difficult and sub 

stantial amounts of gangue were being recovered. Regrinding prior to the final 

cleaner stages resulted in an improvement in grade.

The +100 mesh gravity concentrate was low grade but the grade could 

be improved by adjusting the gravity separation, as in Test Bil.

The products from Test 11 were also assayed for L.O.I.:

+100 mesh Cone. - 90.5 # L.O.I. (1200"C)

-100 mesh Cone. - 87.1 ^ L.O.I. (1200 e C)

3. Bulk Concentrate Production and Analyses

210 kg of a bulk sample assaying 2.4 *fc C (g) received at Lakefield 

on October 7, 1985, was processed through crushing, pulverizing, flotation 

and gravity separation to produce 3.5 kg of +100 mesh gravity concentrate 

assaying 86.3 ?6 C(g), 90.0 ?6 L.O.I. The size analysis of the concentrate was:

Mesh Size
(Tyler)

* 14
20
28
35
48
65

100
- 100

Total

04 Retained
Individual

2.2
6.5

21.8
24.1
24.0
11.7
6.6
3.1

100.0

Cumulative

2.2
8.7
30.5
54.6
78.6
90.3
96.9
100.0

-

?6 Passing
Cumulative

97.8
91.3
69.5
45.4
21.4
9.7
3.1
—

-
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SUMMARY - Continued 

3. Bulk Concentrate Production and Analyses - Cont'd

Samples of the bulk concentrate and head sample as well as some 

selected concentrates from the core evaluation work were submitted for a 

semi-quantitative spectrographic analysis. The results are shown in 

Table 7. 

Table 7 - Semi-Quantitative Spectrographic Analysis of Graphite Concentrates

Element

Assay, ?o L.O.I.

Concentrate Sample Source

Bulk 
Head

-

Semi-Quantitative
Spectrographic Analysis

Si
Fe
Al
Na
Mg
Ga
K
Zr
Ti
Pb
V
Cr
Mn
Cu
Ba
Zn
Sn
Mo
Ni
Bi
Ag
Co
Sr

H
MH
MH
MH
M
M
ND
ML
ML
VL
VL
VL
T
T
T
ST
ST
ST
ST
ST
ST
ST
ND

Bulk 
Cone.

90

MH
M
M
ML
ML
L
ND
ML
ML
ND
ND
ND
T
ST
T
ND
ND
ND
ND
VST
ND
VST
ND

6101

85.5

H
M
M
ML
MH
M
ND
T
ML
T
ST
T
T
ST
T
T
ST
ST
ST
ND
ST
ND
ND

6105

92.0

MH
M
M
L
MH
ML
ND
T
ML
T
ST
ST
T
ST
T
T
ND
T
ST
ND
ST
ND
ND

6109

76.6

H
MH
MH
M
MH
MH
ML
T
ML
T
ND
T
T
ND
VL
T
ND
ST
ST
ND
ST
ST
T 1

6166

81.3

H
MH
MH
M
MH
MH
ML
T
ML
T
ND
T
T
ND
T
T
ND
ST
ST
ND
ST
ST
T

6177

71.0

H
MH
MH
MH
MH
MH
M
T
ML
T
ST
T
T
ST
T
T
ND
ST
ST
ND
ST
ST
T

H - High 3-30&
MH - Medium High 1-10&

M - Medium Q.3-3%
ML - Medium Low Q.l-1%

L - Low
VL - Very Low
T - Trace
ST - Slight Trace
ND - None Detected

0.03-0.3 # 
0.01-0.1 56
o.oo3-o.o3 y,
0.001-0.01 *fc



- 14 -

Summary - Continued 

4. Tailings Evaluation

An acid producing potential test and a leachate extraction test 

were conducted on samples of the bulk flotation tailing from the bulk 

concentrate production test.

The acid producing potential test was conducted following the 

initial test procedure developed by B.C. Research for the Department of the 

Environment (Project 1499). The acid producing potential was 3.7 kg/t and 

the acid consuming ability 13.7 kg/t. The results show that the tailing will 

not be a source of acid mine drainage.

Leachate extraction tests were conducted following the procedure 

detailed in Regulation 309 of the Environmental Protection Act of Ontario. 

The analyses of the natural pH and acid pH solutions are shown in Table 8.

Table No. 8 - Water Analyses

Cu
Pb
Zn
As
Cd
Cr
Ba
Se
Hg
U
F
CN (Free)CI"

Ag
NO 3
B

Concentration, mg/L

Natural 
Leachate

0.19
^.02
0.02
^.01
0.04
0.04
0.05
^.20
^.001
^
0.24
^.02
0.12

*:0.03
^.50
^.02

Acid 
Leachate

0.20
^.02
0.19
0.013
0.04
0.04
0.07
^.20
•cO. 001
^
0.04
^.02
1.03
^.03
*:0.50
0.02
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DETAILS OF TESTS

1. Core Evaluation Procedure Development

2. Core Evaluation

3. Flowsheet Development Tests

4. Concentrate Production

5. Tailings Evaluation
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1. Core Evaluation Procedure Development

Purpose: 

Procedure:

Feed: 

Grind:

Conditions:

A preliminary test following a standard flotation 
procedure.

The sample was stage ground to minus 14 mesh. The 
ground sample was floated to recover graphite.

4 kg minus 1/4 mesh composite sample.

Stage ground in lab rod mill containing 15.2 kg of steel 
rods to minus 14 mesh. Stages of 10 and 2 minutes.

Stage Reagents Added, grams 1 tonne

Na 2C0 3 Kerosne Pine Oil

Time, minutes

Cond.

Stage grind to minus 14 mesh. Decant to remove excess water

Rougher Flotation: 
Flotation 1500 150 50 

25
3 
1

Froth

3 
3

Screen rougher concentrate on 100 mesh. Filter the undersize. 
Refloat the oversize to recover a high grade graphite concentrate.

1st Cleaner 
2nd Cleaner 
3rd Cleaner

-
-

-
1
1 
1

5 
3 
2

PH

10.1

-

Stage
Flotation Cell 
Speed: r.p.m. 
# Solids

Metallurgical Results

Rougher
1000 g Agitair
1600
50

Cleaner
250 g Agitair
1000

Product

1. Cleaner Concentrate
2. l-3rd CI. Tailing
3. -100 mesh Ro. Cone.
4. Rougher Tailing

Head (calculated)

Weight 
1.

0.94
0.17
1.45

97.44

100.00

Assays, # 
L.O.I.,1000"C

76.9
4.23
23.5
0.72

1.77

# Distribution 
L.O.I.

40.8
0.4
19.2
39.6

100.0

Calculated Grades and Recoveries

Products 1 
Products 1

plus 2 
to 3

1.11 
2.66

65.8 
40.2

51.2 
60.4
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Test No. l - Continued 

Screen Fraction Analysis - Flotation CI. Cone.

Mesh Size

t 28
-28+35
-35+48
-48+65
- 65

Head (calculated)

Weight
t

4.2
13.3
29.5
25.3
27.7

100.0

Assays, 'fa
L.O.I,

87.2
96,9
78.0
79.7
83.7

82.9

Screen Analyses 

Cleaner Concentrate l

Mesh Size
(Tyler)

+ 20
28
35
48
65

- 65

Total

"fa Retained
Individual

0.6
3.6
13.3
29.5
25.3
27.7

100.0

Cumulative

0.6
4.2
17.5
47.0
72.3

100.0

-

7^ Passing
Cumulative

99.4
95.8
82.5
53.0
27.7
-

-

Rougher Tailing

* 14
20
28
35
48
65
100
150
200

- 200

Total

0.1
7.8

14.8
13.1
15.5
11.1
8.2
6.4
4.1
18.9

100.0

0.1
7.9

22.7
35.8
51.3
62.4
70.6
77.0
81.1
100.0

-

99.9
92.1
77.3
64.2
48.7
37.6
29.4
23.0
18.9
-

-
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Test No. 2 

Purpose:

Procedure:

Feed:

Grind:

Conditions :

To conduct a flotation test with a fuel oil Lannagol 
OP-6 mixture as collector followed by gravity separation.

As below.

4 kg minus 1/4 inch composite sample.

Stage ground in lab rod mill to minus 14 mesh (two stages 
of 8 minutes and 3 minutes).

Stage

Rougher Flotation

Reagents Added, grams/tonne

Na 2C0 3

1500

Fuel Oil

150

DF250

10 
10

Time, minutes

Cond.

3
1

Froth

2 
3

PH

10.0

Screen rougher concentrate on 100 mesh to remove U/S and clean the plus 
100 mesh.

Cleaner l l 5 l
The flotation cleaner concentrate was treated on a superpanner separator 
to make a high grade product.

Stage
Flotation Cell
Speed: r. p. m.
y* Solids

Rougher
1000 g D-2
1500
50

Cleaner
250 g Agltalr
1000

Metallurgical Results

Product

1. Superpanner Cone.
2. Superpanner Tailing
3. Cleaner Tailing
4. -100 Mesh Ro. Cone.
5. Rougher tailing

Head (calculated)
Head (direct)

Weight
't*

0.69
0.10
0.15
2.27
96.79

100.00
-

Assays, *fc

C(G)

87.7
13.2
1.15

13.3
^.05*

0.95
1.14

L.O.I.

92.1
15.7
2.21

20.1
0.68

1.77
-

'fc Distribution

C(G)

64.0
1.4
0.2

31.8
2.6

100.0
-

L.O.I.

35.9
0.9
0.2

25.8
37.2

100.0
-

Calculated Grades and Recoveries

Products 1 to 4
Products 1 to 3
Products 1 plus 2

3.21
0.94
0.79

28.7
66.0
78.3

34.6
69.6
82.4

97.4 62.8
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Test No. 2 - Continued

Screen Fraction Analysis - Superpanner Concentrate

Mesh Size

* 3 5 
-35+48 
-48+65 
- 65

Head (calc.)

Weight 

%

12.4 
27.5 
27.5 
32.6

100.0

Assays, 96 i

C(G)

92.9 
91.4 
90.5 
84.9

89.2

L.O.I.

96.5 
94.0 
91.6 
89.8

92.3

Screen Analyses 

Superpanner Concentrate

Mesh Size
(Tyler)

+ 28
35
48
65

- 65

Total

?o Retained
Individual

2.4
10.0
27.5
27.5
32.6

100.0

Cumulative

2.4
12.4
39.9
67.4
100.0

-

tfc Passing
Cumulative

97.8
87.6
60.1
32.6
-

-

Rougher Tailing

+ 14
20
28
35
48
65

100
150
200

- 200

Total

0.1
9.9
15.6
16.4
14.4
10.9
8.3
6.4
4.0
14.0

100.0

0.1
10.0
25.6
42.0
56.4
67.3
75.6
82.0
86.0
100.0

-

99.9
90.0
74.4
58.0
43.6
32.7
24.4
18.0
14.0
-

-
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Test No. 3 

Purpose: 

Procedure: 

Feed: 

Grind: 

Conditions:

To determine the effect of a finer primary grind.

As below.

4 kg minus 1/4 inch bulk sample.

Stage grind to minus 20 mesh in lab rod mill.

Stage Reagents Added, grams/tonne

Na 2C03 Fuel Oil* DF250

Time, minutes

Cond. Froth
pH

The sample was dry screened on 20 mesh and the oversize ground 10 minutes 
at 65 percent solids in the rod mill. The ground product was screened 
on 20 mesh and the oversize reground for 5 minutes. The mill product was 
screened and the oversize reduced to minus 20 mesh with a pestal and 
mortar. The combined minus 20 mesh was then transferred to a D-2 flotation 
cell.

Rougher

Ro. 1st Cleaner
Ro. 2nd Cleaner

1500
-
-
-

80
80
-
-

12.5
12.5
-
-

2
1
1
1

5
5
5
4

The cleaner concentrate was screened on 100 mesh and the plus 100 mesh
was gravity separated using the superpanner.

10.0
-
.
-

* 50/50 mixture of Fuel Oil and Lannagol OP-6

Stage
Flotation Cell 
Speed: r.p.m.

Metallurgical Results

Rougher 
5000 g D-2 
1600

Ro. 1st CI. 
1000 g D-2 
1000

Ro. 2nd CI. 
500 g D-l 
1200

Product

1. Superpanner Cone.
2. Superpanner Tailing
3. -100 mesh Ro. CI. Cone.
4. Rougher CI. Tailing
5. Rougher Tailing

Head (calculated)

Weight
t

0.75
0.15
0.92
3.22

94.96

100.00

Assays, #
L.O.I.

83.1
6.53

44.3
4.26
0.92

1.94

% Distribution
L.O.I.

32.1
0.5

21.0
1.5

44.9

100.0

Calculated Grades and Recoveries

Products 1 plus 2
Products 1 to 3
Products 1 to 4

0.90
1.82
5.04

70.34
57.18
21.24

32.6
53.6
55.1
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Test No. 3 - Continued 

Screen Analysis 

Rougher Tailing

Mesh Size
(Tyler)

* 28
35
48
65
100
150
200

- 200

Total

# Retained
Individual

10.3
15.8
19.2
13.1
10.2
8.3
5.2
17.9

100.0

Cumulative

10.3
26.1
45.3
58.4
68.6
76.9
82.1
100.0

-

Ik Passing
Cumulative

89.7
73.9
54.7
41.6
31.4
23.1
17.9
-

-
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Test No. 4

Purpose:

Procedure:

Feed: 

Grind:

Cond tions:

To evaluate the graphite content of Sample SN 6174 by 
stage grinding to minus 20 mesh, floating graphite as in 
test 3, cleaning and screening out minus 100 mesh fines 
and final upgrading by gravity as in test 3.

As noted and as shown below. A 2000 gram sample of 
minus 1/4 inch ore sample was pre-screened on 20 mesh, 
then stage ground in a laboratory rod mill, screening 
after each stage.

2000 grams minus 1/4 inch Sample SN 6174 ore.

5 minutes and 3 minutes at 65 percent solids on plus 20 
mesh fraction in a laboratory rod mill.

Stage Reagents Added, g/ t

Na 2C0 3 Metso Gran 
Na 2Si03

Fuel* 
Oil

Screen -1/4" ore in 20 mesh
Stage grind +20 mesh oversize in rod mill
Screen on 20 mesh after each stage.
Transfer to 1000 gram D-l cell.

Graphite Flotation:
Condition
G. Ro. Cone. 1

G. Ro. Cone. 2

1500
-
-
-

-
-
-
-

.
80
-

40

DF250

.
12
4
4

Time, minutes

Grind

5, 3

.
-
-
-

Cond.

-

2
2
,1
1

Combine and clean graphite cone. 1+2 (twice in 250 g D-l cell)

G. 1st Cleaner

G. 2nd Cleaner

.
-
-

.
-
-

v
.
-

M

2
-

.
-
-

1
1
1

Froth

-

-
3
2
3

3
2
4

PH

-

10.5
-
.
-

10.2

9.5
.
-

* Fuel Oil Emulsion

Stage
Flotation Cell 
Speed: r.p.m.

G. Rougher Float 
1000 g D-l 
1800
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Test No. 4 - Continued 

Metallurgical Results

Product

1. Cleaner Cone. +100 mesh
2. Cleaner Cone. -100 mesh
3. 2nd Cleaner Tailing
4. 1st Cleaner Tailing
5. Rougher Tailing

Head (calculated)

Weight 
%

2.90
0.40
0.46
0.87

95.37

100.00

Assays, % 
L.O.I.

77.4
60.3
10.4
6.38
0.84

3.39

'fc Distr 
L.O.I.

66.3
7.1
1.4
1.6

23.6

100.0

ibution 
C(G)

93.5*

Head Analysis - C(G) ^ 2.40

* Calculated from C(G) Head and assuming all L.O.I, in cone, as C(G)
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Test No. 5 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To repeat the conditions of Test 4 on sample SN 6180 in 
order to evaluate the graphite content, size distribution 
and flotation reponse of another ore sample.

As in test 4.

2000 grams minus 1/4 inch Sample SN 6180 ore.

5 minutes and 3 minutes at 65 percent solids on plus 20 mesh 
fraction in a laboratory rod mill.

Stage Reagents Added, grams/tonne

Na 2C0 3 Fuel Oil
Emul.

DF250

Screen -1/4 inch ore on 20 mesh.
Stage grind +20 mesh oversize in rod mill
Screen on 20 mesh after each stage
Transfer minus 20 mesh pulp to 1500 g D-l. cell.

Graphite Flotation:
Condition
G. Ro. Cone. 1

G. Ro. Cone. 2
G. 1st Cleaner

G. 2nd Cleaner

1500
.
-
-
-
-
-

-
80
-

40
.
.
-

-
12
4
4
-
2
-

Time, minutes

Grind

5,3

-
-
-
-
-
—
-

Cond.

-

2
2
1
1
1
1
1

Froth

-

-
3
2
3
3
2
4

PH

-

8.2
10.4
-
-
-
~
.
-

Metallurgical Results

Products

1. Cleaner Cone. + 100 mesh 
2. Cleaner Cone. -100 mesh 
3. 2nd Cleaner Tailing 
4. 1st Cleaner Tailing 
5. Rougher Tailing

Head (calculated)

Weight

3.69 
0.57 
0.27 
2.05 
93.42

100.00

Assays, 'fc

L.O.I.

72.7 
74.7 
11.0 
7.81 
1.36

4.57

C(G)

69.7

-

?6 Distribution

L.O.I.

58.7 
9.3 
0.7 
3.5 

27.8

100.0

C(G)

97.1*

-

Head Analysis: c(G) . 2.76

* Calculated from C(G) Head, assuming all L.O.I, in cone. C(G)
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Test No. 6

Purpose:

Procedure :

Feed:

Grind:

Conditions;

To determine the effect on flake graphite flotation of 
pulverizing a sample to 80-9096 passing 20 mesh.

The sample was dry screened on 20 mesh and the plus 20 
mesh fed to a double plate pulverizer. The product was 
rescreened on 20 mesh. This was continued until the 
product was -t-80% passing 20 mesh.

2 kg minus 3 mesh bulk sample. 

Pulverized as below.

Stage Reagents Added, g/ tonne

NazCOs Kerosene Pine Oil DF250

Time, minutes

Cond. Froth
PH

Grind:

Rougher

'Sample was cone crushed to minus 1/4 inch and screened
on 20 mesh. The oversize was fed through the
pulverizer (gap set at 0.122 inches). 

The product was screened on 20 mesh and the product
repassed and screened. 

The gap was decreased to 0.087 inches and the sample
repassed with screening twice. 

The gap was further reduced to 0.072 and the plus 20 mesh
repassed once.

The weight of +20 mesh remaining was 170 grams. 
The sample was recombined for flotation.

1500 150 35 40 9.9
The rougher concentrate was screened on 100 mesh.

Stage Rougher
Flotation Cell 1000 g D-2
Speed: r.p.m. 1500
"A Solids 33

Metallurgical Results

Product

1. +100 mesh Ro. Cone. 
2. -100 mesh ro. Cone. 
3. Rougher Tailing

Head (calculated)

Weight 
0/

1.76 
0.54 
97.70

100.00

Assays 
L.O.I.

50.5

-

', t
C(T)

47.7

-

# Distribution 
L.O.I.

78.

-
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Test No. 6 - Continued

Screen Analysis

+100 Rougher Concentrate

Mesh Size 
(Tyler)

* 28 
48 
100 

- 100

Total

*fc Reta 
Individual

18.3 
51.9 
26.5 
3.3

100.0

ined 
Cumulative

18.3 
70.2 
96.7 

100.0

-

?6 Passing 
Cumulative

81.7 
29.8 
3.3

-

Rougher Tailing

* 20
28
35
48
65

100
- 100

Total

4.5
24.1
19.6
14.8
10.6
7.2

19.2

100.0

4.5
28.6
48.2
63.0
73.6
80.8
100.0

-

95.5
71.4
51.8
37.0
26.4
19.2
-

-



Test No. 7 

Purpose:

Procedure:

Feed: 

Grind: 

Conditions:

- 27 -

To determine the effect of flake graphite recovery of dry 
grinding in the rod mill.

The sample was screened on 20 mesh and the oversize ground 
for 5 minutes in the rod mill. The weight of plus 20 mesh 
remaining was 210 grams.

2 kg minus 3 mesh bulk sample. 

Rod Mill Dry.

Stage

Rougher

Reagents Added, grams per tonne

Na 2C0 3

1500

Kerosene

150

DF250

40

Time, minutes

Cond.

5

Froth

5

PH

9.8

The rougher concentrate was screened on 100 mesh.

Metallurgical Results

Product

1. +100 mesh Ro. Cone. 
2. -100 mesh Ro. Cone. 
3. Rougher Tailing

Head (calculated)

Weight 
t

2.07 
1.23 

96.70

100.00

Assay 
L.O.I.

40.1

-

s, 'fc 
C(T)

38.5

-

^ Distribution 
L.O.I.

73.

-
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Test No. 7 - Continued 

Screen Analyses

Mesh Size 
(Tyler)

-h 28 
48 
100 

- 100

Total

# Ret 
Individual

9.9 
48.3 
36.2 
5.6

100.0

ained 
Cumulative

9.9 
58.2 
94.4 

100.0

-

y* Passing 
Cumulative

90.1 
41.8 
5.6

-

Rougher Tailing

+ 20
28
35
48
65
100

- 100

Total

9.1
15.5
16.6
15.1
11.9
8.6
23.2

100.0

9.1
24.6
41.2
56.3
68.2
76.8

100.0

-

90.9
75.4
58.8
43.7
31.8
23.2
-

-
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Test No. 8 

Purpose:

Procedure :

Feed: 

Grind: 

Conditions ;

To determine the effect of pulverizing the +20 mesh 
material in one pass at a pulverizer gap setting of 
0.072 inches.

The sample was screened on 20 mesh and the oversize 
passed through the pulverizer once. Weight of plus 20 
mesh remaining 220 grams.

2 kg minus 3 mesh bulk sample. 

Pulverized at gap of 0.072 inches.

Stage

Rougher

Reagents Added, grams 1 tonne

Na 2C0 3

1500

Kerosene

150 '

DF250

80

Time, minutes

Cond.

5

Froth

7

PH

9.8

The rougher concentrate was screened on 100 mesh. 

Metallurgical Results

Product

1. +100 mesh Ro. Cone. 
2. -100 mesh Ro. Cone. 
3. Rougher Tailing

Head (calculated)

Weight

2.69 
1.27 

96.04

100.00

Assay 
L.O.I.

34.4

-

3 j /v

C(T)

33.0

-

96 Distribution 
L.O.I.

81.

-
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Test No. 8 - Continued

Screen Analyses

+100 Rougher Concentrate

Mesh Size 
(Tyler)

•H 28 
48 
100 

- 100

Total

*4 Reta 
Individual

20.9 
51.0 
24.9 
3.2

100.0

ined 
Cumulative

20.9 
71.9 
96.8 
100.0

-

*fc Passing 
Cumulative

79.1 
28.1 
3.2

.

Rougher Tailing

+ 20
25
35
48
65
100

- 100

Total

6.7
21.8
18.6
14.5
10.5
7.3

20.6

100.0

6.7
28.5
47.1
61.6
72.1
79.4

100.0

-

93.3
71.5
52.9
38.4
27.9
20.6
-

-
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Test No. 9

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine the effect of crushing to minus 10 mesh.

As below.

2 kg minus 3 mesh bulk sample.

Sample was stage pulverized to minus 10 mesh.

Stage

Rougher

1st Cleaner
2nd Cleaner

Reagents Added, g/ t

NaaCOs

1500
-
.
-

Fuel
Oil

150
-
.
-

Lannagol
OP-6

20
-
.
-

DF250

40
20
.
-

Time, minutes

Cond.

5
1
2
.2

Froth

4
3
3
3

PH

o.

-
.

-

Metallurgical Results

Products

1. + 100 Cleaner Cone. 
2. -100 Cleaner Cone. 
3. Cleaner Tailing . 
4. Rougher Tailing

Head (calculated)

Weight

1.10 
0.54 , 
0.63 

97.73

100.00

Assays, 'fa 
L.O.I.

63.0

-

?6 Distribution 
L.O.I.

61.

-

Screen Fraction Analysis Concentrate

+ 2 8 mesh
-28+48 mesh
- 48 * 100 mesh
- 100 mesh

Head (calculated)

5.6
51.2
38.3
4.9

100.0

81.4
62.5
60.8
78.7

63.7

7.2
50.2
36.6
6.0

100.0
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Test No. 9 - Continued 

Screen Analysis 

Rougher Tailing

Mesh Size
(Tyler)

* 14
20
28
35
48
65
100

- 100

Total

^ Retained
Individual

13.4
15.3
12.5
11.5
10.4
9.4
7.0

20.5

100.0

Cumulative

13.4
28.7
41.2
52.7
63.1
72.5
79.5
100.0

-

?o Passing
Cumulative

86.6
71.3
58.8
47.3
36.9
27.5
20.5
-

-
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Test No. 10 

Purpose:

Procedure:

Feed: 

Grind: 

Conditions:

To produce a high grade coarse flake graphite concentrate 
as per test No. 8.

The sample was prepared by screening on 20 mesh with the 
0/S pulverized in one pass. Rougher flotation conducted 
followed by one cleaner and screening on 100 mesh. The 
plus 100 mesh was recleaned and fed to the Mozley separator.

2 kg minus 3 mesh ore blend.

Screen on 20 mesh. 0/S pulverized one pass at 0.07 inch gap.

Stage Reagents Added, grams /tonne

Na 2COs Kerosene DF250

Screen on 20 mesh. 
Pulverize 0/S one pass, gap of 0.07 inches.

Rougher Flotation: 
Rougher 
1st Cleaner

1500 100 20 
4

Time, minutes

Cond.

2 
1

Screen 1st Cleaner Concentrate on 100 mesh, reclean the 0/S.

2nd Cleaner - - 4 1
Pass the 2nd cleaner concentrate over the Mozley separator.

Froth

5 
4

3

PH

9.9

-

Stage
Flotation Cell 
Speed: r.p.m. 
# Solids

Rougher 
1000 g D-l 
1500 
33

Cleaner 
250 g D-l 
900
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Test No. 10 - Continued 

Metallurgical Results

Product

1. M.S. Cone. +20 Mesh
2. M.S. Cone. +3S mesh
3. M.S. Cone. +6S mesh
4. M.S. Cone. +100 mesh
5. M.S. Tailing
6. Cleaner Tailing
7. -100 mesh Ro. Cone.
8. Rougher Tailing

Head (calculated)

Weight

0.03
0.33
0.40
0.09
0.42
0.71
0.29
97.73

100.00

Assays, *fc 
L.O.I.

M
-
-
.
-
-
-
-

-

*fc Distribution 
L.O.I.

w
-
-
.
-
-
.
-

-

Calculated Grades and Recoveries

Products 1
Products 1
Products 1
Products 1

to 4
to 5
to 6
to 7

0.85
1.27
1.98
2.27

85.2
-
-
-

—
.
.
-

Screen Analysis 

M.S. Concentrate

Mesh Size 
(Tyler)

* 20
35
65

100
- 100

Total

"fc Reta 
Individual

2.9
38.2
45.6
9.8
3.5

100.0

ined 
Cumulative

2.9
41.1
86.7
96.5

100.0

-

Id Passing 
Cumulative

97.1
58.9
13.3
3.5
-

-
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Test No. 11

Purpose:

Procedure:

Feed: 

Grind: 

Conditions:

To determine the effect of pulverizing the entire sample 
one pass at gap of 0.07 inches.

The entire sample was passed through the pulverizer with 
a gap of 0.07 inches. Rougher flotation was conducted 
followed by screening on 100 mesh. The +100 mesh was 
cleaned 2 times and then fed to the Mozley separator.

2 kg minus 3 mesh ore blend.

Pulverize one pass at gap of 0.07 inches.

Stage Reagents Added, grams 1 tonne

Na 2C0 3 Sod. Sil Kerosene DF250

Pulverize entire sample one pass at gap of 0.07 inches

Rougher Flotation: 
Rougher 1500 . 100 20

Time, minutes

Cond.

2

Froth

5

PH

9.8

Screen rougher concentrate on 100 mesh and clean the 0/S using sodium silicate.

1st Cleaner 
2nd Cleaner

500 
500

250 
250 M

1 2 
2

Pass the 2nd cleaner concentrate over the Mozley separator.

4 
3

10.1 
10.3

Stage
Flotation Cell 
Speed: r.p.m. 
t* Solids

Rougher 
1000 g D-l 
1500 
33

Cleaner 
250 g D-l 
900
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Test No. 11 - Continued 

Metallurgical Results

Product

1. M.S. Cone. +20 mesh
2. M.S. Cone. +3S mesh
3. M.S. Cone. +6S mesh
4. M.S. Cone. +100 mesh
5. M.S. Tailing
6. Cleaner Tailing
7. -100 mesh Ro. Cone.
8. Rougher tailing

Head (calculated)

Weight
*

0.03
0.33
0.54
0.10
0.13
0.38
0.70
97.79

100.00

Assays, "fa
L.O.I.

—
-
-
.
-
-
-
-

-

'fa Distribution
L.O.I. '

v
-
-
-
-
-
-
-

-

Calculated Grades and Recoveries

Products 1 to
Products 1 to
Products 1 to
Products 1 to

4
5
6
7

1.00
1.13
1.51
2.21

74.5
-
.
-

B
.
.
-

Screen Analysis 

M.S. Concentrate

Mesh Size
(Tyler)

* 20
35
65
100

- 100

Total

^ Retained
Individual

2.4
31.7
51.2
9.8
4.9

100.0

Cumulative

2.4
34.1
85.3
95.1
100.0

-

?6 Passing
Cumulative

97.6
65.9
14.7
4.9
-

-
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Test No. 12 

Purpose:

Procedure:

Feed : 

Grind: 

Conditions:

To determine the effect of omitting the flotation cleaner 
stages before the Mozley separator.

The pulverized feed was conditioned at high density before 
flotation.

2 kg minus 3 mesh ore blend.

Pulverize entire sample one pass at 0.07 inch gap.

Stage Reagents Added, grams 1 tonne

Na 2C03 Sod. 
Sil.

Kerosene Lannagol 
OP-6

Pulverize sample one pass, gap 0.07 inches.

Rougher Flotation: 
Condition 1
Condition 2
Float

1500
-
-

Screen on 100 mesh.

500
-
-

100
-

20
-

Plus 100 mesh to Mozley separator.

DF250

20
-

Time, minutes

Cond.

2
2
1

Froth

-
5

PH

9.2
-
8.9

Metallurgical Results

Product

1. M.S. Cone. +20 mesh
2. M.S. Cone. +3S mesh
3. M.S. Cone. +6S mesh
4. M.S. Cone. +100 mesh
5. M.S. Tailing
6. -100 mesh Ro. Cone.
7. Rougher Tailing

Head (calculated)

Weight
"4

0.01
0.07
0.29
0.12
0.52
1.58

97.41

100.00

Assays, 'fc
L.O.I.

^
.
-
-
-
-
-

-

?6 Distribution
L.O.I.

—
.
.
.
-
.
-

-

Calculated Grades and Recoveries

Products 1 to
Products 1 to
Products 1 to

4
5
6

0.49
1.01
2.59

94.0
-
-

—
.
-
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Test No. 12 - Continued 

Screen Analyses 

M.S. Concentrate

Mesh Size
(Tyler)

•f- 20
35
65
100

- 100

Total

'fc Retained
Individual

1.9
13.1
53.3
22.4
9.3

100.0

Cumulative

1.9
15.0
68.3
90.7
100.0

-

"6 Passing
Cumulative

98.1
85.0
31.7
9.3
-

-

Rougher Tailing

+ 8
10
14
20
28
35
48
65
100

- 100

Total

0.2
2.2
6.0
14.6
16.2
11.1
11.6
8.2
6.0

23.9

100.0

0.2
2.4
8.4

23.0
39.2
50.3
61.9
70.1
76.1

100.0

-

99.8
97.6
91.6
77.0
60.8
49.7
38.1
29.9
23.9
-

-
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2. CORE EVALUATION

The Determination of Recoverable +100 mesh Graphite Flake from Individual Core Samples

The following procedure was developed to recover coarse graphite flake 

from the core samples.

(a) The sample was jaw crushed and cone crushed. A sample of 2100 g was 

riffled from the sample and passed once through a disc pulverizer set with a gap 

of 0.07 inches. This product was approximately 80 percent passing 200 mesh. A 

charge of 2000 g was used as flotation feed.

(b) Rougher flotation was conducted in a 1000 g cell agitated in a Denver 

D-2 flotation machine. Reagents added were 1.5 kg/t NazCOs, 150 g/t Kerosene and 

40 g/t DF250. The flotation time varied from 5 to 15 minutes.

(c) The rougher concentrate was screened on a 100 mesh screen to remove 

the undersize.

(d) The +100 mesh was cleaned in a 500 g cell using a Denver D-l flotation 

machine. Reagents added were 500 g/t Na2 C03 , 250 g/t Na2 Si03 and 20 g/t DF250.

(e) The flotation cleaner concentrate was further upgraded using a 

Mozley separator. The cleaner tailing and Mozley tailing were combined.

(f) All products were filtered, dried and assayed. The +100 mesh graphite 

concentrate was dry screened on 20, 35 and 65 mesh screens with the fractions 

assayed for LOI.
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2. Core Evaluation - Continued

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To recover the +100 mesh graphite.

As indicated below.

2 kg minus 5 mm core sample.

Pulverize

Stage

Sample pulverized one

Rougher Flotation:

Reagents Added, g/t

Na2 C03 Metso 
Gran. Kerosene DF250

Time, minutes

Cond.

pass, no screening at gap of 0.07 inches

1500

Screen the Ro. Cone, on 100 me 
Clean the +100 mesh Ro. Cone.

+100 M Ro. Cone. CI. 500

Upgrade the +100 mesh Ro. CI. 
Combine the Ro. CI. Tail, and

-

sh.

250

150

-

40

20

2

2

Froth

*

5-15

3-5

Cone, using the Mozley separator. 
Mozley Tail.

PH

9.5-10.5

10.5

Stage
Flotation Cell 
Speed rpm

Rougher 
1000 g D-2 
1800

Cleaner 
500 g D-l 
1200



- 41 -
SAMPLE NUMBER :6101

Product 
9*

CI.Conc.*20 Mesh 2.3 
+3S Mesh 18.2 
+6S Mesh 20.2 

+100 Mesh 5.4

Comb. CI. Cone. (calc.) 46.1

CI. Tall. 11.9

+100 Mesh Ro. Cone. (calc.) 58.0

-100 Mesh Ro.Conc. 30.9

Rougher Tai 1. 1903.2

Head (calc.) 1992.1

Weight

0 
0 
1 
0

2

0

2

1

95

100

Assay 1i* 
% L .O.I.

.12 93.2 

.91 86.1 

.01 83.1 

.27 89.4

.31 85.5

.60 8.4

.91 69.7

.55

.54

.00

1 + 100 Mesh Graphite in Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.98

2.03

1 Ret. 1 Pass, 
tnd. Cum. Cum.

4.99 4 
39.48 44 
43.82 83 
11.71

.99 95.01 

.47 55.53 

.30 16.70
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SAMPLE NUMBER : 6102

Product
g-

CI.Conc.t20 Mesh 1.1 
•*-35 Mesh 9.9 
*65 Mesh 13.8 

•H 00 Mesh 4.1

Comb. CI. Cone. (calc.) 28.9

CI. Tall. 8.3

+100 Mesh Ro. Cone. (ea le.) 37.2

-100 Mesh Ro.Conc. 33.9

Rougher Ta! l. 1932.9

Head (calc.) 2004

Weight 
J

0. 
0. 
0. 
0.

1.

0.

1.

1.

96.

100.

Assay fi 
L.O.I.

05 94.0 
49 84.5 
69 82.0 
20 89.7

44 84.4

41 8.3

86 67.4

69

45

00

i + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.22

1.25

1i Ret. 1, Pass. 
Ind. Cum. Cum.

3.81 3. 
34.26 38. 
47.75 82. 
14.19

81 96.19 
06 61 .94 
01 17.99



SAMPLE NUMBER :6103 - 43 -

Product

CI.Conc.*20 Mesh 
+3S Mesh 
t65 Mesh 

•MOO Mesh

Comb. CI .Cone. (ea le.)

CI. Tall.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1 .

Head (ea le.)

g-

0.4 
7.2 
14.2 
6.2

28.0

10.6

38.6

34.2

1925.8

1998.6

Weight 
f

0.02 
0.36 
0.71 
0.31

1.40

0.53

1.93

1.71

96.36

100.00

1* + 100 Mesh

Assay J 
L.O.I.

91.1 
79.3 
64.4 
92.0

84.9

7.0

63.5

Graphite In Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

1.19

1.23

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

1.43
25.71
50.71
22.14

Ret. 
Cum.

1.43
27.14
76.43

)C Pass. 
Cum.

98.57
72.86
23.57
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SAMPLE NUMBER :6104

Product
9-

CI.Conc.*20 Mesh 0.3
+3S Mesh 6.2
4-65 Mesh 21.8

•H 00 Mesh 14.3

Comb. CI. Cone. (ea le.) 42.6

Cl.Tall. 22.9

+100 Mesh Ro.Conc. (calc.) 65.5

-100 Mesh Ro.Conc. 64.4

Rougher Tal 1. 1876.8

Head (ea le.) 2006.7

Weight

0
0
1
0

2

1

3

3

93

100

Assay 2
1* L .O.I.

.01 92.0

.31 89.9

.09 91.4

.71 93.6

.12 91.9

.14 4.1

.26 61.2

.21

.53

.00

% +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH J Ret.

1.95

2.00

2 Pass.
Ind. Cum. Cum.

20
35
65
100

0.70 0
14.55 15
51.17 65
33.57

.70 99.30

.26 84.74

.73 34.27
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SAMPLE NUMBER :6105

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 
+100 Mesh

Comb. CI .Cone. (ea le.)

CI. Tail.

+100 Mesh Ro.Conc.(calc.)

-100 Mesh Ro.Conc.

Rougher To i 1 .

Head (ea le.)

g-

1.2 
11.4 
16.9 
6.6

36.1

9.5

45.6

53.1

1914.8

2013.5

Weight
i

0.06 
0.57 
0.84 
0.33

1.79

0.47

2.26

2.64

95.10

100.00

* tlOO Mesh

Assay !f 
L.O.I.

95.1 
92.3 
91.1 
93.1

92.0

8.5

74.6

Graphite In Sample

Based on C l.Cone.

Based on +100 Mesh Ro.Conc.

1.65

1.69

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

3.32
31.58
46.81
18.28

Ret. 
Cum.

3.32
34.90
78.39

1i Pass. 
Cum.

96.68
65.10
21.61
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SAMPLE NUMBER :6106

Product

CI.Conc.t20 Mesh
t35 Mesh
t65 Mesh

* 1 00 Mesh

Comb. CI .Cone. (cole. )

CI. Tall.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

g*

0.6
10.7
26.5
16.3

54.1

22.9

77.0

82.1

1845.6

2004.7

MESH

20
35
65
100

Weight Assay jf
* L.O.I.

0.03 89.3
0.53 70.8
1.32 77.0
0.81 85.0

2.70 78.3

1.14 8.9

3.84 57.7

4.10

92.06

100.00

1, + 100 Mesh Graphite In Sample

2.11

2.22

H Ret. jf Pass.
Ind. Cum. Cum.

1.11 1.11 98.89
19.78 20.89 79.11
48.98 68.76 31.24
30.13
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SAMPLE NUMBER :6107

Product
g-

CI.Conc.*20 Mesh 1.3
+3S Mesh 14.0
*65 Mesh 20.3

•MOO Mesh 6.7

Comb. CI. Cone. (ea le.) 42.3

CI. Tall. 11.8

•HOO Mesh Ro. Cone, (calc.) 54.1

-100 Mesh Ro.Conc. 42.3

Rougher Tal 1 . 1909.5

Head (calc.) 2005.9

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Weight Assay H
i L .O.i.

0.06 92.8
0.70 87.7
1.01 74.5
0.33 91.3

2.11 82.1

0.59 7.4

2.70 65.8

2.11

95.19

100.00

Jf -HOO Mesh Graphite In Sample

1.73

1.77

t Ret. J Pass.
Ind. Cum. Cum.

3.07 3.07 96.93
33.10 36.17 63.83
47.99 81.09 18.91
15.84
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SAMPLE NUMBER :6108

Product

CI.Conc.*20 Mesh 
O5 Mesh 
+6S Mesh 

+100 Mesh

Comb. CI .Cone. (calc. )

CI. Tail.

+100 Mesh Ro. Cone. (calc.)

-100 Mesh Ro.Conc.

Rougher Tai 1 .

Head (calc.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

g-

0.3 
13.0 
33.3
13.0

59.6

25.4

85.0

60.8

1853.1

1998.9

MESH

20 
35 
65 
100

Weight Assay J 
1 L.O.I.

0.02 89.3 
0.65 82.6 . 
1.67 84.1 
0.65 87.4

2.98 84.5

1.27 10.2

4.25 62.3

3.04

92.71

100.00

!f +100 Mesh Graphite In Sample

2.52

2.65

2 Ret. 1i Pass. 
Ind. Cum. Cum.

0.50 0.50 99.50 
21.81 22.32 77.68 
55.87 77.68 22.32 
21.81
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SAMPLE NUMBER :6109

Product

CI.Conc.*20 Mesh 
-1-35 Mesh 
+6S Mesh 
•HOG Mesh

Comb. CI. Cone. (ea le.)

CI. Tall.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tall.

Head (ea le.)

9-

0.4 
9.9 

32.4
18.4

61.1

31.8

92.9

81.2

1840.0

2014.1

Weight 
*

0.02 
0.49 
1.61 
0.91

3.03

1.58

4.61

4.03

91.36

100.00

* +100 Mesh

Assay jf 
L.O.I.

90.2 
72.7 
75.2 
81.0

76.6

7.6

53.0

Graphite In Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

2.32

2.44

Size Distribution Cleaner Cone.

MESH

20
35
65
100

1, Ret. 
Ind. Cum.

0.65
16.20
53.03
30.11

0.65
16.86
69.23

1* Pass. 
Cum.

99.35
83.14
30.77
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SAMPLE NUMBER :6t10

Product

CI.Conc.*20 Mesh
*35 Mesh
+6S Mesh

+100 Mesh

Comb. CI. Cone. (ea le.)

CI. Tall.

•MOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9-

0.5
11.5
23.1
10.5

45.6

16.8

62.4

70.6

1890.8

2023.8

MESH

20
35
65
100

Weight Assay J
* L.O.I.

0.02 93.2
0.57 90.3
1.14 90.1
0.52 91.3

2.25 90.5

0.83 7.1

3.08 68.0

3.49

93.43

100.00

1, + 100 Mesh Graphite in Sample

2.04

2.10

1i Ret. 1, Pass.
Ind. Cum. Cum.

1.10 1.10 98.90
25.22 26.32 73.68
50.66 75.88 24.12
23.03



SAMPLE NUMBER :6116 - 51 -

Product

CI.Conc.*20 Mesh 
t35 Mesh 
t65 Mesh 

t 100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tail.

+ JOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tall.

Head (ea le.)

g*

0.8 
8.2 
13.3 
4.9

27.2

10.2

37.4

39.3

1937.3

2014

Weight 
t

0.04 
0.41 
0.66 
0.24

1.35

0.51

1.86

1.95

96.19

100.00

H -MOO Mesh

Assay )f 
L.O.I.

92.4 
87.5 
90.7 
92.6

90.1

6.9

67.4

Graphite in Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

1.22

1.25

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

2.94
30.15
48.90
18.01

Ret. 
Cum.

2.94
33.09
79.04

!f Pass. 
Cum.

97.06
66.91
20.96
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SAMPLE NUMBER : 6117

Product 
9-

CI.Conc.*20 Mesh 0.4 
*35 Mesh 6.4 
*65 Mesh 11.3 
•MOO Mesh 3.6

Comb. CI. Cone. (calc.) 21.7

CI. Tall. 6.8

+100 Mesh Ro. Cone. (ea le.) 28.5

-100 Mesh Ro.Conc. 30.3

Rougher To M. 1937.3

Head (calc.) 1996.1

Weight Assay jf 
K L.O.I.

0. 
0. 
0. 
0.

1.

0.

1.

1.

97.

100.

02 89.7 
32 87.5 
57 89.0 
18 92.1

09 89.1

34 4.2

43 68.8

52

05

00

% + 100 Mesh Graphite In Sample

Based on CI .Cone.

Based on tlOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.97

0.98

J Ret. J Pass. 
Ind. Cum. Cum.

1.84 1. 
29.49 31, 
52.07 81. 
16.59

84 98.16 
34 68.66 
57 18.43
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SAMPLE NUMBER :6118

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 

+100 Mesh

Comb. CI .Cone. (ea le.)

CI. Tail.

•MOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1 .

Head (ea le.)

9-

0.9 
9.0 
13.0 
4.2

27.1

11.0

38.1

39.7

1939.6

2017.4

Weight 
*

0.04 
0.45 
0.64 
0.21

1.34

0.55

1.89

1.97

96.14

100.00

j{ +100 Mesh

Assay % 
L.O.I.

92.7 
86.5 
88.8 
91.5

88.6

5.3

64.5

Graphite in Sample

Based on CI.Cone.

Based on -MOO Mesh Ro.Conc.

1.19

1.22

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

3.32
33.21
47.97
15.50

Ret.
Cum.

3.32
36.53
81.18

1i Pass. 
Cum.

96.68
63.47
18.82
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SWPLE NUMBER : 6119

Product

CI.Conc.*20 Mesh 
•1-35 Mesh 
+6S Mesh 

-HOO Mesh

Comb. CI. Cone. (ea le.)

CI. Tall.

•HOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (calc.)

g-

0.6 
B. 4 
13.6 
4.4

27.0

9.1

36.1

34.5

1943.1

2013.7

Weight 
t

0.03 
0.42 
0.68 
0.22

1.34

0.45

1.79

1.71

96.49

100.00

* +100 Mesh

Assay 1i 
L.O.I.

92.0 
69.0 
89.8 
92.9

90.1

4.9

68.6

Graphite In Sample

Based on C l.Cone.

Based on +100 Mesh Ro.Conc.

1.21 ., 

1.23

Size Distribution Cleaner Cone.

MESH

20
35
65
100

1, Ret.
Ind. Cum.

2.22 2.22
31.11 33.33
50.37 81.48
16.30

it Pass.
Cum.

97.78
66.67
18.52
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SAMPLE NUMBER :6121

Product 
9'

CI.Conc.*20 Mesh 0.6 
+3S Mesh 6.9 
+6S Mesh 10.5 

+100 Mesh 4.1

Comb. CI. Cone. (calc.) 22.1

CI. Tall. 8.0

•MOO Mesh Ro.Conc. (calc. ) 30.1

-100 Mesh Ro.Conc. 28.3

Rougher Tai 1. 1952.3

Head (calc.) 2010.7

Weight

0. 
0. 
0. 
0.

1.

0.

1.

1.

97.

100.

Assay )f 
L.O.I.

03 92.1 
34 82.1 
52 87.0 
20 92.1

10 86.6

40 6.3

50 65.2

41

10

00

% +100 Mesh Graphite In Sample

Based on C l. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.95

0.98

fi Ret. 1i Pass. 
Ind. Cum. Cum*

2.71 2. 
31.22 33. 
47.51 78. 
18.55

71 97.29 
94 66.06 
73 21.27
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SAMPLE NUMBER -.6122

Product
g-

CI. Cone. -t-20 Mesh 0.3 
+3S Mesh 6.8 
+6S Mesh 12.6 

+100 Mesh 5.6

Comb. CI. Cone. (calc.) 25.3

CI. Tall. 8.6

+100 Mesh Ro.Conc. (ea le.) 33.9

-100 Mesh Ro.Conc. 32.7

Rougher Tal 1. 1939.5

Head (calc.) 2006.1

Weight
i

0 
0 
0 
0

1

0

1

1

96

100

Assay H 
K L.O.I.

.01 84.2 

.34 81.5 

.63 86.5 

.28 90.8

.26 86.1

.43 4.6

.69 65.4

.63

.68

.00

1* + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.09

1.11

1, Ret. 1* Pass, 
tnd. Cum. Cum.

1.19 1 
26.88 28 
49.80 76 
22.13

.19 98.81 

.06 71.94 

.68 23.32



- 57 -
SAMPLE NUMBER -.6123

Product
9-

CI.Conc.t20 Mesh 0.3
+3S Mesh 5.4
+6S Mesh 12.4

+100 Mesh 1.7

Comb. CI .Cone. (calc. ) 19.8

CI. Tall. 10.5

•MOO Mesh Ro.Conc. (calc.) 30.3

-100 Mesh Ro.Conc. 47.6

Rougher Tall. 1930.6

Head (calc.) 2008.5

Weight

0
0
0
0

0

0

1

2

96

100

Assay K
f L.O.I.

.01 77.5

.27 73.5

.62 85.2

.08 92.0

.99 82.5

.52 6.3

.51 56.1

.37

.12

.00

1, + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH * Ret.

0.81

0.85

i( Pass.
Ind. Cum. Cum.

20
35
65
100

1.52 1
27.27 28
62.63 89
8.59

.52 98.48

.79 71.21

.90 10.10



- 58 -

SAMPLE NUMBER :6124 

Product

CI.Conc.*20 Mesh
+3S Mesh
+6S Mesh

•HOO Mesh

Comb.CI.Cone.(calc.) 

CI.Tat l.

+100 Mesh Ro.Conc.(calc.)

-100 Mesh Ro.Conc. 

Rougher Ta!l. 

Head (calc.)

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

Weight Assay K 
L.O.I.

0.3
6.3

11.9
5.9

24.4

9.9

34.3

56.5

2028.0

2118.8

0.01 .
0.30
0.56
0.28

1.15

0.47

1.62

2.67

95.71

100.00

86.6
83.0
85.8
90.1

66.1

8.3

63.7

+ 100 Mesh Graphite In Sample 

0.99 

1.03

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ret.
Ind.

1.23
25.82
48.77
24.18

Cum.

1.23
27.05
74.59

J Pass. 
Cum.

98.77
72.95
25.41



- 59 -

SAMPLE NUMBER :6125

Product

CI.Conc.*20 Mesh 
-1-35 Mesh 
+6S Mesh 

-HOO Mesh

Comb. CI. Cone. (ea le.)

CI. Tail.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

9'

0.7 
8.9 
19.4 
2.9

31.9

6.9

40.8

41.3

1926.4

2008.5

Weight 
*

0.03 
0.44 
0.97 
0.14

1.59

0.44

2.03

2.06

95.91

100.00

if +100 Mesh

Assay ? 
L.O.I.

95.6 
88.3 
88.1 
93.3

88.8

5.8

70.7

Graphite In Sample

Based on C!.Cone. 1.41

Based on + 100 Mesh Ro.Conc. 1.44

Size Distribution Cleaner Cone.

MESH

20
35
65
100

? Ret.
Ind.

2.19
27.90
60.82
9.09

Cum.

2.19
30.09
88.71

H Pass.
Cum.

97.81
69.91
11.29



- 60 -

SAMPLE NUMBER : 6126

Product

CI.Conc.*20 Mesh
+3S Mesh
•H65 Mesh

+100 Mesh

Comb. CI. Cone. (ea le.)

Cl.Tail.

•HOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1.

Head (ea le.)

,/

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9'

0.7
11.1
24.0
6.4

42.2

18.4

60.6

64.3

1883.4

2008.3

MESH

20
35
65
100

Weight Assay jf
* L.O.I.

0.03 88.3
0.55 75.7
1.20 76.5
0.32 82.0

2.10 77.3

0.92 7.0

3.02 56.0

3.20

93.78

100.00

jf -H 00 Mesh Graphite In Sample

1.62

1.69

!C Ret. % Pass.
Ind. Cum. Cum.

1.66 1.66 98.34
26.30 27.96 72.04
56.87 83.18 16.82
15.17



- 61 -
SAMPLE NUMBER :6127

Product

CI.Conc.*20 Mesh 
-H35 Mesh 
t65 Mesh 

+100 Mesh

Comb. CI .Cone. (ea le. )

Cl.Tail.

+ 100 Mesh Ro.Conc.(calc.)

-100 Mesh Ro.Conc.

Rougher Tal l .

Head (ea l c.)

9'

0.1 
5.7 

26.5 
7.2

39.5

20.5

60.0

96.9

1846.6

2003.5

Weight 
*

.00 
0.28 
1.32 
0.36

1.97

1.02

2.99

4.84

92.17

100.00

J +100 Mesh

Assay J 
L.O.I.

71.9 
56.7 
66.8 
58.7

63.9

7.4

44.6

Graphite In Sample

Based on CI.Cone.

Based on -MOO Mesh Ro.Conc.

1.26

1.34

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ret.
Ind.

0.25
14.43
67.09
18.23

Cum.

0.25
14.68
81.52

11 Pass. 
Cum.

99.75
85.32
18.48



SAMPLE NUMBER :6128
- 62 -

Product 
9'

CI.Conc.*20 Mesh 0.4 
+3S Mesh 8.4 
*65 Mesh 21.8 

•H 00 Mesh 5.8

Comb. CI. Cone. (calc.) 36.4

CI. Tail. 15.1

+ 100 Mesh Ro. Cone, (ea le.) 51.5

-100 Mesh Ro.Conc. 68.1

Rougher Tal 1. 1896.8

Head (calc.) 2016.4

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay It 
H L .O.I.

0.02 89.2 
0.42 82.5 
1.08 84.3 
0.29 89.0

1.81 84.7

0.75 7.2

2.55 62.0

3.38

94.07

100.00

l -MOO Mesh Graphite In Sample

1.53

1.58

l Ret. i Pass. 
Ind. Cum. Cum.

1.10 1.10 98.90 
23.08 24.18 75.82 
59.89 82.97 17.03 
15.93



- 63 -
SAMPLE NUMBER :6130

Product
g-

CI.Conc.t20 Mesh 5.1 
+3S Mesh 8.6 
+6S Mesh 7.7 

tlOO Mesh 2.9

Comb. CI .Cone. (ea le. ) 20.3

Cl.Tall. 8.5

t100 Mesh Ro. Cone. (ea le.) 28.8

-100 Mesh Ro.Conc. 16.5

Rougher Tai 1. 1961.1

Head (ea le.) 2006.4

Weight 
t

0. 
0. 
0. 
0.

1.

0.

1.

0.

97.

100.

Assay 1* 
L.O.I.

05 94.2 
43 86.1 
38 85.0 
14 91.7

01 86.9

42 11.2

44 64.6

82

74

00

1, + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on t100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.88

0.93

!f Ret. jf Pass. 
Ind. Cum. Cum.

5.42 5. 
42.36 47. 
37.93 80. 
14.29

42 94.58 
78 52.22 
30 19.70



- 64 -

SAMPLE NUMBER :6132 

Product

CI.Conc.*20 Mesh
*35 Mesh
+6S Mesh

-(•100 Mesh

Comb.C l.Cone.(ea l c.) 

C l.Tall.

+100 Mesh Ro.Cone.(eale.)

-100 Mesh Ro.Conc. 

Rougher Ta11. 

Head (eale.)

Based on C l.Cone.

Based on -MOO Mesh Ro.Conc.

tfeight Assay % 
L.O.I.

2.6
21.1
22.1
8.0

53.8

15.4

69.2

16.3

1922.9

2008.4

0.13
1.05
1.10
0.40

2.68

0.77

3.45

0.81

95.74

100.00

86.1
84.7
88.3
90.1

87.0

12.4

70.4

if -HOO Mesh Graphite In Sample 

2.33 

2.43

Size Distribution Cleaner Cone.

MESH

20
35
65
100

1,
Ind.

4.83
39.22
41.08
14.87

Ret.
Cum.

4.83
44.05
80.30

H Pass
Cum.

95.17
55.95
19.70



- 65 -

SAMPLE NUMBER :6134 

Product

CI.Conc.*20 Mesh
+3S Mesh
+6S Mesh

•(•100 Mesh

Comb.C l.Cone.(ea l c.) 

CI.Tail.

+ 100 Mesh Ro.Cone.(eale.)

-100 Mesh Ro.Conc. 

Rougher Tall. 

Head (ea l c.)

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

9'

2.7
14.5
1.2
4.3

22.7

10.5

33.2

11.8

1948.6

1993.6

Weight 
f

0.14
0.73
0.06
0.22

1.14

0.53

1.67

0.59

97.74

100.00

? -HOO Mesh

Assay 1i 
L.O.I.

93.9
88.9
91.1
86.9

89.2

11.2

64.6

Graphite In Sample

1.02

1.08

Size Distribution Cleaner Cone.

MESH

20
35
65
100

f Ret. 
Ind. Cum.

11.69
63.88
5.29
18.94

11.89
75.77
69.16

jC Pass. 
Cum.

88.11
24.23
30.84



- 66 -

SAMPLE NUMBER : 6136

Product 
9'

CI.Conc.t20 Mesh 4.0 
+3S Mesh 13.4 
+6S Mesh 16.4 

+100 Mesh 6.5

Comb. C l. Cone. (ea le.) 40.3

CI. Tall. 17.7

•HOO Mesh Ro. Cone. (ea le. ) 58.0

-100 Mesh Ro.Conc. 13.2

Rougher Tal 1. 1936.7

Head (ea le.) 2007.9

Weight

0 
0 
0 
0

2

0

2

0

96

100

Assay % 
* L.O.I.

.20 91.5 

.67 88.7 

.82 85.7 

.32 87.8

.01 87.6

.88 8.0

.89 63.3

.66

.45

.00

f + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on + 100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.76

1.83

1t Ret. 2 Pass* 
ind. Cum. Cum.

9.93 9 
33.25 43 
40.69 73 
16.13

.93 90.07 

.18 56.82 

.95 26.05



- 67 -

SAMPLE NUMBER :6138

Product

CI.Conc.*20 Mesh 
+Z5 Mesh 
t65 Mesh 

+100 Mesh

Comb. C l .Cone. (ea le. )

CI. Tall.

•HOO Mesh Ro.Conc. (cole.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

g-

0.8 
15.3 
32.9 
10.5

59.5

16.6

76.1

57.7

1885.6

2019.4

MESH

20 
35 
65 
100

Weight Assay t 
j L. 0.1.

0.04 89.0 
0.76 82.8 
1.63 86.8 
0.52 86.8

2.95 85.8

0.82 7.8

3.77 68.8

2.86

93.37

100.00

t t100 Mesh Graphite In Sample

2.53 X

2.59

1 Ret. J Pass. 
Ind. Cum. Cum.

1.34 1.34 98.66 
25.71 27.06 72.94 
55.29 81.01 18.99 
17.65



- 68 -

SAMPLE NUMBER :6140 

Product

CI.Conc.t20 Mesh
*35 Mesh
+6S Mesh

+1 00 Mesh

Comb.C l.Cone.(ea l c.) 

CI.Tail.

•MOO Mesh Ro.Cone.(calc.)

-J00 Mesh Ro.Conc. 

Rougher Tall. 

Head (calc.)

Based on C l.Cone.

Based on -HOO Mesh Ro.Conc.

9-

1.0 
17.4 
30.8 
11.2

60.4

24.1

84.5

73.1

1856.4

2014

Weight 
t

0.05 
0.86 
1.53 
0.56

3.00

1.20

4.20

3.63

92.17

100.00

t + 100 Mesh

Assay % 
L.O.i.

84.9 
76.7 
79.3 
84.3

79.6

9.7

59.6

Graphite In Sample

2.39

2.50

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ret.
Ind.

1.66
28.81
50.99
18.54

Cum.

1.66
30.46
79.80

l Pass. 
Cum.

98.34
69.54
20.20



- 69 -

SAMPLE NUMBER -.6142

Product 
9-

CI.Conc.*20 Mesh 1 .1 
+15 Mesh 9.6 
t65 Mesh 9.7 

+100 Mesh 4.4

Comb. CI. Cone. (calc.) 24.8

CI. Tall. 9.0

+100 Mesh Ro. Cone. (ea le.) 33.8

-100 Mesh Ro.Conc. 17.9

Rougher Tal l . 1949.7

Head (calc.) 2001.4

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay * 
* L.O.I.

0.05 91.8 
0.48 86.0 
0.48 90.9 
0.22 88.6

1.24 88.6

0.45 8.9

1.69 67.4

0.89

97.42

100.00

t +100 Mesh Graphite In Sample

1.10

1.14

% Ret. )C Pass. 
Ind. Cum. Cum.

4.44 4.44 95.56 
38.71 43.15 56.85 
39.11 77.82 22.18 
17.74



- 70 -

SAMPLE NUMBER -.6144

Product
9-

CI.Conc.*20 Mesh 0.5
*35 Mesh 10.7
+6S Mesh 17.5

•MOO Mesh 5.7

Comb. CI. Cone. (calc.) 34.4

CI. Tall. 10.4

+ 100 Mesh Ro. Cone. (calc.) 44.8

-100 Mesh Ro.Conc. 48.0

Rougher Tal 1. 1918.0

Head (calc.) 2010.8

Based on CI .Cone.

Based on -MOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Weight Assay 1i
* L.O.I.

0.02 97.0
0.53 91.5
0.87 90.3
0.28 90.7

1.71 90.8

0.52 5.7

2.23 71.1

2.39

95.38

100.00

jC +100 Mesh Graphite In Sample

1.55

1.58

1i Ret. ? Pass.
Ind. Cum. Cum.

1.45 1.45 98.55
31.10 32.56 67.44
50.87 81.98 18.02
16.57



- 71 -

SAMPLE NUMBER :6146

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 

* 100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tail.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1 .

Head (calc.)

9'

1.5 
15.2 
21.1 
3.0

40.8

8.4

49.2

31.5

1932.8

2013.5

Weight 
X

0.07 
0.75 
1.05 
0.15

2.03

0.42

2.44

1.56

95.99

100.00

if +100 Mesh

Assay f 
L.O.I.

93.5 
90.1 
91.3 
93.7

91.1

10.1

77.3

Graphite In Sample

Based on C l.Cone.

Based on +100 Mesh Ro.Conc.

1.85

1.89

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

3.68
37.25
51.72
7.35

Ret. 
Cum.

3.68
40.93
88.97

)E Pass. 
Cum.

96.32
59.07
11.03



- 72 -

SAMPLE NUMBER :6148

Product

CI. Cone. -1-20 Mesh
•1-35 Mesh
+6S Mesh

t 100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tail.

•HOO Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI .Cone.

Based on tlOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9-

1.3
18.4
27.1
11.0

57.8

19.6

77.4

20.3

1909.4

2007.1

MESH

20
35
65
100

Weight Assay 1,
f L .O.I.

0.06 68.2
0.92 83.6
1.35 87.2
0.55 90.1

2.88 86.6

0.98 10.4

3.86 67.3

1.01

95.13

100.00

% t lOO Mesh Graphite In Sample

2.49

2.60

!? Ret. jf Pass.
Ind. Cum. Cum.

2.25 2.25 97.75
31.83 34.08 65.92
46.89 78.72 21.28
19.03



- 73 -
SAMPLE NUMBER :6150

Product
9'

CI.Conc.*20 Mesh 1.0
+3S Mesh 12.9
+6S Mesh 16.8

•H 00 Mesh 8.6

Comb. CI. Cone. (ea le.) 39.3

CI. Tall. 9.5

+100 Mesh Ro. Cone. (ea le.) 48.8

-100 Mesh Ro.Conc. 27.9

Rougher Tal 1. 1931 .4

Head (ea le. J 2008.1

Weight

0
0
0
0

1

0

2

1

96

100

Assay Jf
* L.O.I.

.05 95.7

.64 92.6

.84 92.4

.43 90.8

.96 92.2

.47 7.6

.43 75.7

.39

.18

.00

1* +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH j{ Ret.

1.80

1.64

1 Pass.
Ind. Cum. Cum.

20
35
65
100

2.54 2
32.82 35
42.75 75
21.88

.54 97.46

.37 64.63

.57 24.43



- 74 -

SAMPLE NUMBER :6152

Product

CI.Conc.*20 Mesh 
+2S Mesh 
+6S Mesh 

+100 Mesh

Comb. CI .Cone. (ea le.)

Cl.Tall.

•HOO Mesh Ro. Cone, (ea le. )

-100 Mesh Ro.Conc.

Rougher Ta! 1 .

Head (ea le.)

9-

0.2 
8.7 
18.8 
2.2

29.9

10.3

40.2

56.4

1927.4

2024

Weight 
*

0.01 
0.43 
0.93 
0.11

1.4B

0.51

1.99

2.79

95.23

100.00

i -MOO Mesh

Assay ? 
L.O.I.

94.2 
87.6 
84.8 
88.9

86.0

7.2

65.8

Graphite In Sample

Based on C l.Cone.

Based on -H 00 Mesh Ro.Conc.

1.27

1.31

Size Distribution Cleaner Cone.

MESH

20
35
65
100

1, Ret. 
Ind. Cum.

0.67
29.10
62.88
7.36

0.67
29.77
91.97

if Pass. 
Cum.

99.33
70.23
8.03
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SAMPLE NUMBER :6154

Product

^^ C (.Cone. -t-20 Mesh
+3S Mesh
*65 Mesh

t 100 Mesh

Comb .CI .Cone. (calc. )

CI. Tail.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (calc.)

9-

0.5
11.3
21.3
7.9

41.0

14.9

55.9

79.6

1895.7

2031.2

- 75 -
Weight

*

0.02
0.56
1.05
0.39

2.02

0.73

2.75

3.92

93.33

100.00

* +100 Mesh

Assay %
L.O.I.

92.9
88.3
86.1
87.3

87.0

8.5

66.1

Graphite In Sample

Based on C l.Cone.

Based on -t-100 Mesh Ro.Conc.

1.76

1.82

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

1.22
27.56
51.95
19.27

Ret. 
Cum.

1.22
28.78
79.51

% Pass. 
Cum.

98.78
71.22
20.49



- 76 -

SAMPLE NUMBER :6156 

Product

CI.Conc.*20 Mesh
*35 Mesh
+6S Mesh

+100 Mesh

Comb.C l.Cone.(ea l c.) 

CI.Tall.

+100 Mesh Ro.Cone.(calc.)

-100 Mesh Ro.Conc. 

Rougher Tot l. 

Head (calc.)

Based on CI.Cone.

Based on -MOO Mesh Ro.Conc.

g-

1.3 
8.8 
9.1 
3.4

22.6

7.6

30.2

27.8

1947.3

2005.3

Weight 
H

0.06 
0.44 
0.45 
0.17

1.13

0.38

1.51

1.39

97.11

100.00

Assay SE 
L.O.I.

91.7 
91.1 
69.1 
87.3

89.8

11.0

69.9

% -HOO Mesh Graphite In Sample 

1.01 

1.05

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

5.75
38.94
40.27
15.04

Ret.
Cum.

5.75
44.69
79.20

1 Pass. 
Cum.

94.25
55.31
20.80



- 77 -
SAMPLE NUMBER :6J58

Product

Cl.Conc.+ZO Mesh 
*35 Mesh 
+6S Mesh 

•H 00 Mesh

Comb. CI .Conc.tcalc.)

CI. Tall.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

9'

0.8 
5.8 
6.6 
2.8

16.0

6.9

22.9

27.3

1988.1

2038.3

Weight 
*

0.04 
0.28 
0.32 
0.14

0.78

0.34

1.12

1.34

97.54

100.00

* -(-100 Mesh

Assay J 
L.O.I.

89.1 
85.8 
87.1 
86.4

86.6

8.3

63.0

Graphite in Sample

Based on CI.Cone. 0.68

Based on -H00 Mesh Ro.Conc. 0.71

Size Distribution Cleaner Cone.

MESH
Ind.

Ret. 
Cum.

t Pass. 
Cum.

20
35
65
100

5.00
36.25
41.25
17.50

5.00
41.25
77.50

95.00
58.75
22.50



- 78 -

SAMPLE NUMBER :6160

Product
9'

Ci. Cone. -1-20 Mesh 4.8
+K Mesh 29.1
+6^ Mesh 21.1

•MOO Mesh 4.6

Comb. CI. Cone. (ea le.) 59.6

Cl.Tafl. 10.5

•MOO Mesh Ro.Conc. (ea le. ) 70.1

-100 Mesh Ro.Conc. 10.8

Rougher Tail. 1925.9

Head (ea le.) 2006.8

Weight

0
1
1
0

2

0

3

0

95

100

Assay j(
2 L.O.I.

.24 76.5

.45 -64.0

.05 70.5

.23 88.1

.97 69.2

.52 7.7

.49 60.0

.54

.97

.00

!E +100 Mesh Graphite In Sample

Based on CI, Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH 1 Ret.

2.05

2.09

!( Pass.
Ind. Cum. Cum.

20
35
65
100

8.05 8
48.83 56
35.40 84
7.72

.05 91.95

.88 43.12

.23 15.77



SAMPLE NUMBER : 6162 

Product

C l.Cone.-t-20 Mesh
+3S Mesh
+6S Mesh

+100 Mesh

Comb.C l.Cone.(ea l c.) 

CI.Tall.

+100 Mesh Ro.Cone.(eale.)

-100 Mesh Ro.Conc. 

Rougher Tall. 

Head (ea l c.)

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

-

9'

0.6
8.1
9.0
4.0

21.7

5.7

27.4

13.2

1966.0

2006.6

MESH

20
35
65
100

79 -

Weight Assay J
* L.O.I.

0.03 91.9
0.40 90.9
0.45 91.1
0.20 92.1

1.08 91.2

0.28 8.3

1.37 74.0

0.66

97.98

100.00

l +100 Mesh Graphite In Sample

0.99

1.01

% Ret. jf Pass.
Ind. Cum. Cum.

2.76 2.76 97.24
37.33 40.09 59.91
41.47 78.80 21.20
18.43



SAMPLE NUMBER : 6164
- 80 -

Product
9'

CI.Conc.*20 Mesh 1.9
+2S Mesh 13.7
+6S Mesh 12.2

•H 00 Mesh 3.5

Comb. C l. Cone. (ea le.) 31.3

CI. Tall. 9.9

+ 100 Mesh Ro.Conc.Ccalc.) 41.2

-100 Mesh Ro.Conc. 15.8

Rougher Tall. 1948.7

Head (ea le.) 2005.7

Weight

0
0
0
0

1

0

2

0

97

100

Assay 1,
H L .O.I.

.09 90.8

.68 83.0

.61 86.4

.17 87.8

.56 85.3

.49 10.8

.05 67.4

.79

.16

.00

jf +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH H Ret.

1.33

1.39

1* Pass.
Ind. Cum. Cum.

20
35
65
100

6.07 6
43.77 49
38.98 82
11.18

.07 93.93

.84 50.16

.75 17.25



- 81 -
SAMPLE NUMBER :6166

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 

-f 100 Mesh

Comb. CI .Cone. (calc. )

C!. Tail.

•HOO Mesh Ro.Conc. (calc.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (calc.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9'

0.3 
11.5 
27.0 
15.2

54.0

34.9

88.9

27.9

1889.3

2006.1

MESH

20 
35 
65 
100

Weight Assay f, 
* L.O.I.

0.01 88.3 
0.57 74.5 
1.35 80.8 
0.76 87.3

2.69 81.3

1.74 11.4

4.43 53.9

1.39

94.18

100.00

J5 +100 Mesh Graphite In Sample

2.19

2.39

1, Ret. Jf Pass. 
Ind. Cum. Cum.

0.56 0.56 99.44 
21.30 21.85 78.15 
50.00 71.30 28.70 
28.15



- 82 -

SAMPLE NUMBER :6168

Product

CI.Conc.t20 Mesh 
+3S Mesh 
+6S Mesh 

t 100 Mesh

Comb. CI .Cone. (ea le.)

Cl.Tail.

+100 Mesh Ro.Conc.Ccalc.)

-100 Mesh Ro.Conc.

Rougher Tai 1 . 

Head (ea le.)

9-

1.5 
12.7 
12.3 
3.9

30.4

7.3

37.7

27.4

1958.2 

2023.3

Weight 
*

0.07 
0.63 
0.61 
0.19

1.50

0.36

1.86

1.35

96.78 

100.00

? -MOO Mesh

Assay H 
L.O.I.

90.6 
83.6 
85.9 
87.6

85.4

7.4

70.3

i

Graphite In Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

1.28

1.31

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

4.93
41.78
40.46
12.83

Ret. 
Cum.

4.93
46.71
82.24

1i Pass. 
Cum.

95.07
53.29
17.76



- 83 -

SAMPLE NUMBER :6170

Product 
S'

CI.Conc.*20 Mesh 1.6 
+3S Mesh 12.4 
•1-65 Mesh 11.8 
+100 Mesh 4.5

Comb. CI. Cone. (ea le.) 30.3

CI. Tail. 7.9

•HOO Mesh Ro.Conc. (ea le. ) 38.2

-100 Mesh Ro.Conc. 22.2

Rougher Tal 1. 1946.5

Head (ea le.) 2006.9

Weight

0 
0 
0 
0

1

0

1

1

96

100

Assay )f 
H L .O.I.

.08 90.3 

.62 82.1 

.59 83.2 

.22 88.4

.51 83.9

.39 6.6

.90 67.9

.11

.99

.00

% + 100 Mesh Graphite In Sample

Based on CI .Cone.

Based on -MOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.27

1.29

jf Ret. )f Pass. 
Ind. Cum. Cum.

5.28 5 
40.92 46 
38.94 79 
14.85

.28 94.72 

.20 53.80 

.87 20.13



- 84 -

SAMPLE NUMBER :6172

Product
9'

CI.Conc.*20 Mesh 1 .9
+15 Mesh 13.7
+6S Mesh 16.4

•HOO Mesh 2.0

Comb. CI. Cone. (calc.) 34.0

CI. Tall. 12.4

-HOO Mesh Ro. Cone. (ea le.) 46.4

-100 Mesh Ro.Conc. 44.2

Rougher Tai 1. 1872.7

Head (calc.) 1963.3

Weight
f

0.
0.
0.
0.

1.

0.

2.

2.

95.

100.

Assay %
L.O.I.

10 94.6
70 85.0
84 85.0
10 90.5

73 85.9

63 6.4

36 .64.6

25

39

00

j{ -MOO Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

j*

J Ret.

1.49

1.53

1, Pass.
Ind. Cum. Cum.

20
35
65
100

5.59 5.
40.29 45.
48.24 88.
5.88

59 94.41
88 54.12
53 11.47



- 85 -

SAMPLE NUMBER :6174 

Product

CI.Conc.t20 Mesh
+Z5 Mesh
-1-65 Mesh

+100 Mesh

Comb.C l.Cone.(ea le.) 

CI.Tail.

+100 Mesh Ro.Conc.(calc.)

-100 Mesh Ro.Conc. 

Rougher Ta!l. 

Head (ea l c.)

Based on CI.Cone.

Based on + 100 Mesh Ro.Conc.

9-

1.9 
16.4 
18.9 
5.0

42.2

9.5

51.7

27.9

1668.8

1748.4

Weight 
t

0.11 
0.94 
1.08 
0.29

2.41

0.54

2.96

1.60

95.45

100.00

* -MOO Mesh

Assay 1* 
L.O.I.

89.1 
82.2 
80.7 
89.0

82.6

9.9

69.3

Graphite In Sample

1.99

2.05

Size Distribution Cleaner Cone.

MESH

20
35
65
100

t Ret. 
Ind. Cum.

4.50
38.86
44.79
11.85

4.50
43.36
83.65

i Pass. 
Cum.

95.50
56.64
16.35



- 86 -

SAMPLE NUMBER : 6177

Product 
9'

CI.Conc.t20 Mesh 0.5 
+3S Mesh 6.6 
t65 Mesh 10.0 

•MOO Mesh 1.3

Comb. CI .Cone. (calc.) 18.4

CI. Tall. 8.9

+100 Mesh Ro. Cone. (calc.) 27.3

-100 Mesh Ro.Conc- 26.2

Rougher Tal 1. 1915.4

Head (calc.) 1968.9

Weight 
*

0. 
0. 
0. 
0.

0.

0.

1.

1.

97.

100.

Assay % 
L.O.I.

03 87.5 
34 61 .5 
51 74.0 
07 90.0

93 71.0

45 3.5

39 49.0

33

28

00

1 -H 00 Mesh Graphite In Sample

Based on CI. Cone.

Based on tlOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.66

0.68

1, Ret. if Pass. 
Ind. Cum. Cum.

2.72 2.72 97.28 
35.87 38.59 61.41 
54.35 90.22 9.78 
7.07



- 87 -

SAMPLE NUMBER :6180

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 
+100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tall.

•HOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tat 1.

Head (ea le.)

g-

0.9 
15.4 
24.5 
9.9

50.7

15.6

66.3

50.1

1895.8

2012.2

Weight 
*

0.04 
0.77 
1.22 
0.49

2.52

0.78

3.29

2.49

94.22

100.00

* +100 Mesh

Assay J 
L.O.I.

89.7 
87.0 
87.0 
90.3

87.7

15.4

70.7

Graphite In Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

2.21

2.33

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

1.78
30.37
48.32
19.53

Ret.
Cum.

1.78
32.15
78.70

2 Pass.
Cum.

98.22
67.85
21.30



SAMPLE NUMBER : 6182
- 88 -

Product
9'

CI.COOC.+20 Mesh 0.5
+3S Mesh 10.6
*65 Mesh 21.5

+100 Mesh 3.0

Comb. CI .Cone. (ea le.) 35.6

CI. Tall. 18.5

+100 Mesh Ro. Cone. (ea le.) 54.1

-100 Mesh Ro.Conc. 47.6

Rougher Tal 1. 1862.3

Head (ea le.) 1964

Weight

0
0
1
0

1

0

2

2

94

100

Assay 2
* L.O.I.

.03 83.0

.54 70.3

.09 75.1

.15 88.8

.81 74.9

.94 7.1

.75 51.7

.42

.62

.00

1* -MOO Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH f, Ret.

1.36

1.43

% Pass.
Ind. Cum. Cum.

20
35
65
100

1.40 1
29.78 31
60.39 90
8.43

.40 98.60

.18 68.62

.17 9.83



- 89 -
SAMPLE NUMBER :6190

Product 
9-

CI.Conc.*20 Mesh 1.5 
+3S Mesh 7.7 
+6S Mesh 5.9 
•MOO Mesh 2.6

Comb. CI. Cone. (calc.) 17.7

CI. Tail. 8.6

+ 100 Mesh Ro. Cone. (ea le.) 26.3

-100 Mesh Ro.Conc. 16.2

Rougher Tal 1. 1963.5

Head (calc.) 2006

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay f, 
f L .O.I.

0.07 85.8 
0.38 78.2 
0.29 86.5 
0.13 87.7

0.88 83.0

0.43 7.8

1.31 58.4

0.81

97.88

100.00

* +100 Mesh Graphite in Sample

0.73

0.77

% Ret. % Pass. 
Ind. Cum. Cum.

8.47 8.47 91.53 
43.50 51.98 48.02 
33.33 76.84 23.16 
14.69



- 90 -

SAMPLE NUMBER : 6192

Product
g-

CI. Cone. -1-20 Mesh 1.0 
t35 Mesh 12.2 
+6S Mesh 14.2 

•H 00 Mesh 7.1

Comb. CI. Cone. (calc.) 34.5

CI. Tall. 10.6

+100 Mesh Ro.Conc. (ea le.) 45.1

-100 Mesh Ro.Conc. 42.8

Rougher Tal 1. 1935.8

Head (calc.) 2023.7

Weight 
*

0. 
0. 
0. 
0.

1.

0.

2.

2.

95.

100.

Assay )f 
L.O.I.

05 95.5 
60 95.7 
70 94.7 
35 92.5

70 94.6

52 8.2

23 74.3

11

66

00

f, + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

1.61

1.66

J 'Ret. J Pass. 
Ind. Cum. Cum.

2.90 2. 
35.36 38. 
41.16 76. 
20.58

90 97.10 
26 61.74 
52 23.48



- 91 -

SAMPLE NUMBER :6194

Product

CI.Conc.*20 Mesh 
^5 Mesh 
+6S Mesh 

1 100 Mesh

Comb. CI. Cone. (calc.)

CI. Tail.

t100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai !.

Head (calc.)

9-

1.1 
11.8 
16.6 
6.6

36.1

11.9

48.0

31.0

1933.6

2012.6

Weight
n

0.05 
0.59 
0.82 
0.33

1.79

0.59

2.38

1.54

96.07

100.00

l +100 Mesh

Assay J 
L.O.I.

88.8 
78.2 
83.2 
88.2

82.7

9.0

64.4

Graphite in Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

1.48

1.54

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

3.05
32.69
45.98
18.28

Ret. 
Cum.

3.05
35.73
78.67

1* Pass. 
Cum.

96.95
64.27
21.33



- 92 -

SAMPLE NUMBER :6196

Product

CI.Conc.*20 Mesh 
+15 Mesh 
*65 Mesh 
+100 Mesh

Comb. CI. Cone. (ea le. )

CI. Tall.

+ 100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

g-

0.8 
14.6 
27.6 
11.2

54.2

13.7

67.9

20.0

1918.1

2006

Weight 
*

0.04 
0.73 
1.38 
0.56

2.70

0.68

3.38

1.00

95.62

100.00

t + 100 Mesh

Assay f, 
L.O.I.

91.5 
81.8 
85.7 
89.6

85.5

6.9

69.7

Graphite In Sample

Based on CI.Cone.

Based on -HOO Mesh Ro.Conc.

2.31

2.36

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

1.48
26.94
50.92
20.66

Ret. 
Cum.

1.48
28.41
77.86

H Pass. 
Cum.

98.52
71.59
22.14



- 93 -

SAMPLE NUMBER :6198

Product
9*

CI.Conc.*20 Mesh 2.0
+3S Mesh 11.3
*65 Mesh 9.9
•MOO Mesh 3 .2

Comb.CI.Cone.(calc.) 26.4

CI.Tall. 8.5

•HOO Mesh Ro.Cone. (calc.) 34.9

-100 Mesh Ro.Conc. 26.5

Rougher Tail. 1949.5

Head (calc.) 2010.9

Based on CI.Cone.

Based on -HOO Mesh Ro.Conc.

Weight

0.10
0.56
0.49
0.16

1.31

Assay J 
L.O.I.

94.2
92,4
92.4
92.6

92.6

0.42 12.7 

1.74 73.1 

1.32 

96.95 

100.00

-t-100 Mesh Graphite In Sample 

1.2'2 

1.27

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ind.

7.58
42.80
37.50
12.12

Ret.
Cum.

7.58
50.38
80.30

l Pass.
Cum.

92.42
49.62
19.70



SAMPLE NUMBER :6200
- 94 -

Product
g-

CI.Conc.*20 Mesh 0.7 
+3S Mesh 5.8 
+6S Mesh 5.6 
+100 Mesh 2.0

Comb. CI .Cone. (calc.) 14.1

CI. Tail. 7.3

•MOO Mesh Ro.Conc. (ea le.) 21.4

-100 Mesh Ro.Conc. 19.6

Rougher Tal 1. 1932.7

Head (calc.) 1973.7

Weight
-

0 
0 
0 
0

0

0

1

0

97

100

Assay % 
1 L .O.I.

.04 91.5 

.29 84.5 

.28 81.4 

.10 85.0

.71 83.7

.37 13.4

.08 59.7

.99

.92

.00

% + 100 Mesh Graphite in Sample

Based on CI. Cone.

Based on -MOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.60

0.65

t Ret. Jf Pass. 
Ind. Cum. Cum.

4.96 4 
41.13 46 
39.72 80 
14.18

.96 95.04 

.10 53.90 

.85 19.15
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SAMPLE NUMBER :6202

Product Weight Assay 1i
g. 1, L .O.I.

CI.Conc.*20 Mesh 1.1 0.05 96.7
+3S Mesh 10.1 0.50 93.2
+6S Mesh 12.5 0.62 91.8

•HOO Mesh 4.3 0.21 93.0

Comb. CI. Cone. (ea le.) 28.0 1.39 92.7

CI. Tail. 5.1 0.25 6.7

•HOO Mesh Ro.Conc. (calc. ) 33.1 1.65 79.4

-100 Mesh Ro.Conc. 19.5 0.97

Rougher Tall. 1959.4 97.39

Head (calc.) 2012 100.00

1* -H 00 Mesh Graphite In Sample

Based on C l. Cone. 1.29

Based on -HOO Mesh Ro.Conc. 1.31

Size Distribution Cleaner Cone.

MESH f, Ret. j{ Pass.
Ind. Cum. Cum.

20 3.93 3.93 96.07
35 36.07 40.00 60.00
65 44.64 80.71 19.29
100 15.36



- 96 -
SAMPLE NUMBER : 6204

Product
9'

C!.Conc.*20 Mesh 1.5
*35 Mesh 15.6
465 Mesh 17.6

+100 Mesh 4.9

Comb. CI. Cone. (calc.) 39.6

Cl.Tail. 6.7

+100 Mesh Ro.Conc. (calc. ) 46.3

-100 Mesh Ro.Conc. 20.9

Rougher Tall. 1938.1

Head (calc.) 2005.3

Weight

0
0
0
0

1

0

2

1

96

100

Assay t
t L .O.I.

.07 96.2

.78 87.1

.88 83.8

.24 88.9

.97 86.2

.33 7.6

.31 74.8

.04

.65

.00

!f +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH 1 Ret.

1.70

1.73

1, Pass.
Ind. Cum. Cum.

20
35
65
100

3.79 3
39.39 43
44.44 83
12.37

.79 96.21

.18 56.82

.84 16.16



- 97 -
SAMPLE NUMBER : 6206

Product

CI.Conc.-f20 Mesh
t35 Mesh
+6S Mesh

1 100 Mesh

Comb. C l . Cone. l ea! c.)

CI. Tall.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1.

Head (calc.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9-

0.6
8.4
12.0
3.6

24.6

20.4

45.0

18.2

1932.7

1995.9

MESH

20
35
65
100

Weight Assay t
1 L .O.I.

0.03 80.4
0.42 76.5
0.60 81.4
0.18 83.1

1.23 80.0

1.02 12.6

2.25 49.4

0.91

96.83

100.00

Jf +100 Mesh Graphite In Sample

0.99

1.11

% Ret. !f Pass.
Ind. Cum. Cum.

2.44 2.44 97.56
34.15 36.59 63.41
48.78 82.93 17.07
14.63



- 98 -

SAMPLE NUMBER -.6208

Product

CI.Conc.*20 Mesh 
+H Mesh 
+6S Mesh 

+100 Mesh

Comb. CI. Cone. (calc.)

Cl.Tall.

•HOO Mesh Ro.Conc.(calc.)

-100 Mesh Ro.Conc.

Rougher Ta! 1.

Head (calc.)

9'

0.8 
4.5 
6.0 
2.6

13.9

6.9

20.8

12.9

1966.7

2000.4

Weight 
K

0.04 
0.22 
0,30 
0,13

0.69

0.34

1.04

0.64

98.32

100.00

l +100 Mesh

Assay it 
L.O.I.

89.1 
81.3 
88.6 
87.7

86.1

9.0

60.5

Graphite In Sample

Based on C l.Cone.

Based on -MOO Mesh Ro.Conc.

0.60

0.63

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Jf Ret. 
Ind. Cum.

5.76
32.37
43.17
18.71

5.76
38.13
75.54

% Pass. 
Cum.

94.24
61.87
24.46
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SAMPLE NUMBER :6210

Product 
g-

CI.Conc.*20 Mesh 3.2 
+3S Mesh 23.2 
+6S Mesh 23.6 

+100 Mesh 2.1

Comb. CI. Cone. (ea le.) 52.1

CI. Tall. 7.3

+100 Mesh Ro. Cone. (ea le.) 59.4

-100 Mesh Ro. Cone. 45.4

Rougher Tal 1 . 1923.1

Head (ea le.) 2027.9

Based on CI .Cone.

Based on -HOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay 1i
i L .O.I.

0.16 96.2 
1.14 93.4 
1.16 91.2 
0.10 94.6

2.57 92.6

0.36 10.5

2.93 82.5

2.24

94.83

100.00

){ +100 Mesh Graphite In Sample

2.38

2.42

? Ret. Jf Pass. 
Ind. Cum. Cum.

6.14 6.14 93.86 
44.53 50.67 49.33 
45.30 89.83 10.17 
4.03
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SAMPLE NUMBER :6212

Product

C!.Conc.*20 Mesh 
+3S Mesh 
*65 Mesh 

+100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tall.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1.

Head (ea le.)

9-

0.8 
6.5 
7.2 
1.9

16.4

8.8

25.2

18.8

1971.2

2015.2

Weight 
X

0.04 
0.32 
0.36 
0.09

0.81

0.44

1.25

0.93

97.82

100.00

i +100 Mesh

Assay t 
L.O.I.

86.4 
75.7 
78.0 
82.9

78.1

11.1

54.7

Graphite In Sample

Based on CI.Cone.

Based on +100 Mesh Ro.Conc.

0.64

0.68

Size Distribution Cleaner Cone.

MESH

20
35
65
100

l Ret. 
Ind. Cum.

4.88
39.63
43.90
11.59

4.88
44.51
83.54

i( Pass. 
Cum.

95.12
55.49
16.46
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SWPLE NUMBER : 6214

Product
g-

CI.Conc.*20 Mesh 0.3 
+15 Mesh 5.8 
+6S Mesh 8.7 

+100 Mesh 3.6

Comb. CI .Cone. (calc.) 18.4

CI. Tall. 9.5

+100 Mesh Ro. Cone. (ea le.) 27.9

-100 Mesh Ro.Conc. 22.9

Rougher Tai 1. 1960.6

Head (calc.) 2011.4

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65
100

Weight Assay 1* 
H L .O.I.

0.01 89.9 
0.29 79.0 
0.43 81.1 
0.18 84.6

0.91 61.3

0.47 5.0

1.39 55.3

1.14

97.47

100.00

% + 100 Mesh Graphite In Sample

0.74

0.77

J Ret. )5 Pass. 
Ind. Cum. Cum.

1.63 1.63 98.37 
31.52 33.15 66.85 
47.28 78.80 21.20 
19.57
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SAMPLE NUMBER : 6216

Product 
9-

CI.Conc.*20 Mesh 3.2 
+3S Mesh 16.6 
+6S Mesh 11.1 

•H 00 Mesh 3.2

Comb. CI. Cone. (ea le.) 34.1

CI. Tall. 9.9

•MOO Mesh Ro.Conc. (calc. ) 44.0

-100 Mesh Ro.Conc. 11.9

Rougher Tal 1. 1948.0

Head (calc.) 2003.9

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay * 
* L.O.I.

0.16 71.8 
0.83 59.7 
0.55 71.4 
0.16 80.2

1.70 66.6

0.49 7.2

2.20 53.2

0.59

97.21

100.00

% +100 Mesh Graphite In Sample

1.13'

1.17

1i Ret. 1* Pass. 
Ind. Cum. Cum.

9.38 9.38 90.62 
48.68 58.06 41 .94 
32.55 81.23 18.77 
9.38
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SAMPLE NUMBER :62!8

Product

CI.Conc.*20 Mesh 
+3S Mesh 
+6S Mesh 

* 100 Mesh

Comb. CI .Conc.(calc. )

CI. Tail.

+100 Mesh Ro.Conc. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tai 1 .

Head (calc.)

g-

0.2 
5.0 
8.3 
4.4

17.9

7.4

25.3

25.2

1948.0

1998.5

Weight 
*

0.01 
0.25 
0.42 
0.22

0.90

0.37

1.27

1.26

97.47

100.00

f, + 100 Mesh

Assay 1i 
L.O.I.

82.2 
63.4 
73.1 
84.1

73.2

5.7

53.5

Graphite In Sample

Based on C!.Cone. 0.66

Based on +100 Mesh Ro.Conc. 0.68

Size Distribution Cleaner Cone.

MESH
Ind.

Ret. 
Cum.

J Pass. 
Cum.

20
35
65
100

1.12
27.93
46.37
24.58

1.12
29.05
74.30

98.88
70.95
25.70



SAMPLE NUMBER : 6220
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Product
9-

CI.Conc.*20 Mesh 0.3
+3S Mesh 3.9
•(•65 Mesh 9.8

+100 Mesh 4.2
7.4

Comb. CI .Cone. (calc.) 18.2

CI. Tail. 8.2

+100 Mesh Ro.Conc. (ea le.) 26.4

-100 Mesh Ro.Conc. 28.1

Rougher Tail. 1951.5

Head (calc.) 2006

Weight

0
0
0
0

0

0

1

1

97

100

Assay 1i
f L .O.I.

.01 93.0

.19 66.3

.49 88.4

.21 92.6

.91 89.0

.41 3.7

.32 , 62.5

.40

.28

.00

l + 100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH % Ret.

0.81

0.82

jf Pass.
Ind. Cum. Cum.

20
35
65
100

1.65 1
21.43 23
53.85 75
23.08

.65 98.35

.08 76.92

.27 24.73
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SAMPLE NUMBER :6222

Product 
9'

CI.Conc.t20 Mesh 0.3 
+3S Mesh 7.5 
+6S Mesh 14.5 

•MOO Mesh 1.6

Comb. CI. Cone. (calc.) 23.9

CI. Tall. 6.2

•HOO Mesh Ro. Cone. (ea le.) 30.1

-100 Mesh Ro.Conc. 25.1

Rougher Tai l . 1949.0

Head (calc.) 2004.2

Weight 
11

0. 
0. 
0. 
0.

1.

0.

1.

1.

97.

100.

Assay 1* 
L.O.I.

01 91.9 
37 81.1 
72 81.2 
08 91 .0

19 82.0

31 4.8

50 66.1

25

25

00

% + 100 Mesh Graphite In Sample

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.98

0.99

){ Ret. % Pass. 
Ind. Cum. Cum.

1 .26 1 . 
31.38 32. 
60.67 92. 
6.69

26 98.74 
64 67.36 
05 7.95
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SAMPLE NUMBER : 6224

Product
g-

C!.Conc.t20 Mesh 0.3 
-t-35 Mesh 4.9 
•f-65 Mesh 6.0 

+100 Mesh 2.3

Comb. CI. Cone. (calc.) 13.5

CI. Tall. 6.2

•HOO Mesh Ro. Cone. (calc. ) 19.7

-100 Mesh Ro.Conc. 8.2

Rougher Tall. 1975.3

Head (calc.) 2003.2

Weight

0 
0 
0 
0

0

0

0

0

98

100

Assay ? 
* L.O.I.

.01 85.2 

.24 74.0 

.30 88.7 

.11 88.2

.67 83.2

.31 7.0

.98 59.2

.41

.61

.00

1 +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.56

0.58

J{ Ret. % Pass. 
Ind. Cum. Cum.

2.22 2 
36.30 38 
44.44 80 
17.04

.22 97.78 

.52 61.48 

.74 19.26
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SAMPLE NUMBER : 6226

Product
9-

CI.Conc.*20 Mesh 2.5
*35 Mesh 15.3
+6S Mesh 16.6

•H 00 Mesh 6.8

Comb. CI. Cone. (calc.) 41.2

CI. Tall. 9.4

+100 Mesh Ro.Conc. (ea le.) 50.6

-100 Mesh Ro.Conc. 16.4

Rougher Tail. 1940.4

Head (calc.) 2007.4

Based on CI. Cone.

Based on -MOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Weight Assay Jf
1 L .O.I.

0.12 94.2
0.76 86.1
0.83 85.0
0.34 91.7

2.05 87.1

0.47 11.2

2.52 73.0

0.82

96.66

100.00

% + 100 Mesh Graphite In Sample

1.79
f"

1.84

? Ret. % Pass.
Ind. Cum. Cum.

6.07 6.07 93.93
37.14 43.20 56.80
40.29 77.43 22.57
16.50
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SAMPLE NUMBER :6228

Product

CI.Conc.*20 Mesh
+3S Mesh
+6S Mesh

4 100 Mesh

Comb. CI .Cone. (ea le. )

CI. Tall.

•HOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9-

2.1
17.3
25.0
15.0

59.4

25.5

84.9

19.7

1900.9

2005.5

MESH

20
35
65
100

Weight Assay Jf
* L.O.I.

0.10 86.7
0.86 78.4
1.25 83.3
0.75 88.8

2.96 83.4

1.27 8.7

4.23 61.0

0.98

94.78

100.00

? +100 Mesh Graphite in Sample

2.47

2.58

J Ret. % Pass.
Ind. Cum. Cum.

3.54 3.54 96.46
29.12 32.66 67.34
42.09 71.21 28.79
25.25
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NUMBER -.6250

Product 
9'

CI.Conc.*20 Mesh 0.7 
+K Mesh 3.5 
+6S Mesh 3.0 

+100 Mesh 1.1

Comb. CI. Cone. (ea le.) 8.3

CI. Tall. 5.2

•MOO Mesh Ro.Conc.(calc.) 13.5

-100 Mesh Ro.Conc. 24.7

Rougher Tal 1. 1973.0

Head (ea le.) 2011.2

Weight
i

0 
0 
0 
0

0

0

0

1

98

100

Assay 1* 
H L .O.I.

.03 91.2 

.17 83.3 

.15 82.6 

.05 77.4

.41 82.9

.26 11.4

.67 55.4

.23

.10

.00

)f -HOO Mesh Graphite In Sample

Based on CI .Cone.

Based on -MOO Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

0.34

0.37

% Ret. Jf Pass. 
Ind. Cum. Cum.

8.43 8 
42.17 50 
36.14 78 
13.25

.43 91.57 

.60 49.40 

.31 21.69
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SAMPLE NUMBER : 6232

Product

CI.Conc.*20 Mesh 
+3S Mesh 
-1-65 Mesh 

+100 Mesh

Comb. C l .Cone. (ea le.)

Cl.Tall.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1.

Head (ea le.)

9-

1.8 
16.9 
J6.2 
4.5

39.4

13.3

52.7

20.0

1944.3

2017

Weight 
*

0.09 
0.84 
0.80 
0.22

1.95

0.66

2.61

0.99

96.40

100.00

J -H 00 Mesh

Assay 1 
L.O.i.

92.5 
85.3 
85.1 
89.1

86.0

9.3

66.6

Graphite In Sam

Based on CI.Cone*

Based on -HOO Mesh Ro.Conc.

1.68

1.74

Size Distribution Cleaner Cone.

MESH

20
35
65
100

l Ret. 
Ind. Cum.

4.57
42.89
41.12
11.42

4.57
47.46
84.01

j( Pass. 
Cum.

95.43
52.54
15.99
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SAMPLE NUMBER :6234 

Product

CI.Conc.*20 Mesh
t35 Mesh
t65 Mesh

1100 Mesh

Comb.C l.Cone.(ea le.) 

CI.Tail.

+100 Mesh Ro.Cone.(eale.)

-100 Mesh Ro.Conc. 

Rougher Tall. 

Head (eale.)

Based on C l.Cone.

Based on -MOO Mesh Ro.Conc.

g-

0.1 
2.9 
3.5 
1.8

8.3

5.4

13.7

13.3

1980.5

2007.5

Weight 
*

.00 
0.14 
0.17 
0.09

0.41

0.27

0.68

0.66

98.66

100.00

* -H 00 Mesh

Assay i . 
L.O.I.

77.3 
76.0 
92.6 
85.5

85.1

7.3

'54.4

Graphite In Sample

0.35

0.37

Size Distribution Cleaner Cone.

MESH

20
35
65
100

Ret.
Ind.

1.20
34.94
42.17
21.69

Cum.

1.20
36.14
77.11

H Pass. 
Cum.

98.80
63.86
22.89
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SAMPLE NUMBER : 6236

Product
9-

CI.Conc.*20 Mesh 0.7
-1-35 Mesh 7.1
+6S Mesh 10.6

-H 00 Mesh 2.9

Comb. CI. Cone. (ea le.) 21.3

CI. Tall. 8.7

+100 Mesh Ro.Conc.Ccalc.) 30.0

-100 Mesh Ro.Conc. 20.6

Rougher Tal 1. 1953.2

Head (ea le.) 2003.8

Weight
*

0.
0.
0.
0.

1.

0.

1.

1.

97.

100.

Assay )6
L.O.I.

03 87.7
35 71.3
53 75.0
14 80.3

06 74.9

43 6.2

50 55.0

03

47

00

J +100 Mesh Graphite In Sample

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH % Ret.

0.80

0.82

H Pass.
Ind. Cum. Cum.

20
35
65
100

3.29 3.
33.33 36.
49.77 83.
13.62

29 96.71
62 63.38
10 16.90
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SAMPLE NUMBER -.6238

Product

CI. Cone. -t- 20 Mesh
+3S Mesh
+6S Mesh

•HOO Mesh

Comb. CI .Cone. (ea le. )

CI. Tall.

•HOO Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tal 1 .

Head (ea le.)

Based on CI .Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9'

0.3
9.0

28.5
16.8

54.6

32.3

86.9

66.0

1862.6

2015.5

MESH

20
35
65
100

Weight Assay 1
2 L.O.I.

0.01 88.5
0.45 80.4
1.41 71.4
0.83 74.4

2.71 73.9

1.60 7.2

4.31 49.1

3.27

92.41

100.00

H -HOO Mesh Graphite In Sample

2.00

2.12 .

% Ret. 2 Pass.
Ind. Cum. Cum.

0.55 0.55 99.45
16.48 17.03 82.97
52.20 68.68 31.32
30.77



SAMPLE NUMBER :6240
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Product

CI.Conc.*20 Mesh 
+5S Mesh 
+6S Mesh 

+100 Mesh

Comb. CI .Cone. (ea le. )

Cl.Tail.

+100 Mesh Ro. Cone. (ea le.)

-100 Mesh Ro.Conc.

Rougher Tall .

Head (ea le.)

Based on CI. Cone.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

9'

2.7 
24.9 
34.9 
14.0

76.5

20.2

96.7

32.0

1887.2

2015.9

MESH

20 
35 
65 
100

Weight Assay 1t 
1 L .O.I.

0.13 93.0 
1.24 84.2 
1.73 81.4 
0.69 86.4

3.79 83.6

1.00 6.2

4.80 67.5

1.59

93.62

100.00

i + 100 Mesh Graphite In Sample

3.17

3.24

1i Ret. j( Pass. 
Ind. Cum. Cum.

3.53 3.53 96.47 
32.55 36.08 63.92 
45.62 78.17 21.83 
18.30
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SAMPLE NUMBER : 6242

Product
g-

CI.Conc.t20 Mesh 0.3 
t35 Mesh 4.8 
t65 Mesh 9.4 

+100 Mesh 0.4

Comb. CI. Cone. (calc.) 14.9 

CI. Toll. 4.4 

•HOO Mesh Ro.Conc. (ea le.) 19.3 

-100 Mesh Ro.Conc. 20.2 

Rougher Tal 1. 1981 .2 

Head (calc.) 2020.7

Based on CI .Cone. 

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone. 

MESH

20 
35 
65 
100

Weight Assay % 
* L.O.I.

0.01 93.2 
0.24 85.1 
0.47 85.2 
0.02 84.6

0.74 85.3 

0.22 5.6 

0.96 67.1 

1.00 

98.05 

100.00 

% + 100 Mesh Graphite In Sample

0.63 

0.64

1 Ret. )E Pass. 
Ind. Cum. Cum.

2.01 2.01 97.99 
32.21 34.23 65.77 
63.09 95.30 4.70 
2.68
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SAMPLE NUMBER :6244

Product 
9'

CI.Conc.*20 Mesh 0.2 
+K Mesh 7.9 
+6S Mesh 17.8 

•H 00 Mesh 11.5

Comb. CI .Cone. (ea le. ) 37.4

CI. Tall. 11.2

+100 Mesh Ro. Cone. (ea le.) 48.6

-100 Mesh Ro.Conc. 59.1

Rougher Tai 1. 1909.5

Head (calc.) 2017.2

Based on CI. Con c.

Based on +100 Mesh Ro.Conc.

Size Distribution Cleaner Cone.

MESH

20 
35 
65 
100

Weight Assay )l 
Jf L.O.I.

0.01 88.1 
0.39 91.1 
0.88 89.0 
0.57 89.0

1.85 89.4

0.56 5.6

2.41 70.1

2.93

94.66

100.00

J +100 Mesh Graphite In Sample

1.66

1.69

j. Ret. J Pass. 
Ind. Cum. Cum.

0.53 0.53 99.47 
21.12 21.66 78.34 
47.59 68.72 31.28 
30.75
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3. Flowsheet Development Tests

Test No. B3

Purpose:

Procedure:

To conduct a series of grinding tests to optimize the grinding 
conditions.

The grinding procedures are listed in the conditions table 
following. The ground products were filtered, dried and 
sampled for size analysis.

Conditions

Test B3A Sample pulverized one pass at 0.07 inch gap
Test B3B As in A.
Test B3C 2 kg of -4 mesh for 5 min. in small rod mill
Test B3D 2 kg of -6 mesh for 5 min. in small rod mill
Test B3E 2 kg of -6 mesh for 15 min. in small rod mill
Test B3F 10 kg of -4 mesh for 5 min. in large rod mill

SCREEN ANALYSES:

Test B3A - Pulverized one pass at 0.07 in gap

Mesh Size
(Tyler)

+ 6
8

10
14
20
28
35
48
65
100
150
200
270
400

- 400

Total

'l. Retained
Individual

0.3
4.2
8.4
17.3
11.2
9.6
9.7
9.6
7.9
6.3
5.1
3.5
2.4
1.7
2.8

100.0

Cumulative

0.3
4.5
12.9
30.2
41.4
51.0
60.7
70.3
78.2
84.5
89.6
93.1
95.5
97.2
100.0

-

7o Passing
Cumulative

99.7
95.5
87.1
69.8
58.6
49.0
39.3
29.7
21.8
15.5
10.4
6.9
4.5
2.8
-

-
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Test No. B3 - Continued 

Screen Analyses - Cont'd

Test B3B - Pulverized one pass at 0.07 inch gap

Mesh Size
(Tyler)

* 3
4
6
8
10
14
20
28
35
48
65
100
150
200
270
400

- 400

Total

7c Retained
Individual

1.5
5.3

11.4
14.9
10.8
10.3
6.4
6.9
6.1
7.0
5.2
4.0
3.2
2.1
1.5
1.0
2.4

100.0

Cumulative

1.5
6.8
18.2
33.1
43.9
54.2
60.6
67.5
73.6
80.6
85.8
89.8
93.0
95.1
96.6
97.6
100.0

-

7. Passing
Cumulative

98.5
93.2
81.8
66.9
56.1
45.8
39.4
32.5
26.4
19.4
14.2
10.2
7.0
4.9
3.4
2.4
-

-

Test B3C - 2 kg Rod Mill, 5 min. -4 mesh Feed

* 6
8

10
14
20
28
35
48
65

100
- 100

Total

6.3
2.6
2.5
3.8
4.4
9.5
10.7
15.1
12.1
9.4

23.6

100.0

6.3
8.9
11.4
15.2
19.6
29.1
49.8
54.9
67.0
76.4

100.0

93.7
91.1
88.6
84.8
80.3
70.9
50.2
45.1
33.0
23.6

-

-
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Test No. B3 - Continued 

Screen Analyses - Cent'd

Test B3D - 2 kg Rod Mill 5 min. -6 mesh Feed

Mesh Size
(Tyler)

* 10
14
20
28
35
48
65
100

- 100

Total

7. Retained
Individual

0.3
0.8
2.6
10.7
14.0
18.2
13.8
10.5
29.1

100.0

Cumulative

0.3
1.1
3.7
14.4
28.4
46.6
60.4
70.9

100.0

-

7c Passing
Cumulative

99.7
98.9
96.3
85.6
71.6
53.4
39.6
29.1

-

-

Test B3E - 2 kg Rod Mill 15 min. -6 mesh Feed

4. 6
8

10
14
20
28
35
48
65
100

- 100

Total

0.7
0.3
0.1
0.0
0.1
0.3
3.4
15.4
19.2
16.1
44.4

100.0

0.7
1.0
1.1
1.1
1.2
1.5
4.9

20.3
39.5
55.6
100.0

-

99.3
99.0
98.9
98.9
98.8
98.5
95.1
19.7
60.5
44.4

-

-

Test B3F - 10 kg Rod mill 5 min. -4 mesh Feed

* 14
20
28
35
48
65
100

- 100

Total

0.8
6.0
16.2
17.2
15.6
12.0
9.1

23.1

100.0

0.8
6.8

23.0
40.2
55.8
67.8
76.9

100.0

-

99.2
93.2
77.0
59.8
44.2
32.2
23.1

-

-
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Test No. B4 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine the effect on recovery by replacing pulverization 
with rod mill grinding to determine recovery of -100 mesh 
graphite.

The pulverized feed was conditioned at high density before 
flotaiton.

4 kg minus 3 mesh Composite ore blend.

Pulverize entire sample one pass at 0.07 inch gap.

Stage
Reagents Added, g/ t

Na2 C03 Sodium 
Silicate Kerosene

Pulverize sample one pass - gas = 0 .07 inch

ROUGHER FLOTATION:
Condition 1
Condition 2
Rougher

1st Cleaner

2nd Cleaner

Screened ±100 mesh

1500
-
-

.
-
-

.

.
-

500
.
-

.
100
-

.
-
-

+100 to Mozley separator for upgrading.

-100 mesh cleaned by flotation.

3rd Cleaner
4th Cleaner

mt

110
-

—

50
-

—
-
-

Lanagol 
OP6

,
20
-

w
0

-

—
1 .

-

DF250

.
20
-

7
.
-

^
—
-

Time, min.

Cond.

2
2
-

2
.
-

—

2
-

Froth

.

.
30
—

7
5

5
—
5

PH

.
-
9.0
10.0
9.5
9.5

8.0
10.0
9.6

Stage
Flotation Cell 
Speed rpm

Rougher 
D-2 
1900

1st to 4th Cleaners
D-2
1500
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Test No. B4 - Continued

Metallurgical Results

Product

Gravity Cone. 
-100 mesh CI. Cone.
Gravity Tail. 
3rd Cleaner Tail.
2nd Cleaner Tail.
1st Cleaner Tail.
Rougher Tailing

Head (Gale.)

Weight 
7.

1.75 
0.47
0.38 
0.15
0.24
1.10

95.91

100.00

Assays 7* 
C(g)

81.0 
75.3
5.19 
3.15
1.73
0.73
0.25

2.04

7. Dist. 
C(g)

69.30 
17.17
0.97 
0.23
0.21
0.39
11.73

100.00

Combined Products

+100 mesh Flot. Cone.
-100 mesh Flot. Cone.

2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Cone.

2.13
0.62

2.75
2.99
4.09

67.44
57.70

65.26
60.09
44.10

70.27
17.40

87.67
87.87
88.27

Screen Analysis - Rougher Tail.

Mesh Size
(Tyler)

+ 8
10
14
20
28
35
48
65
100
150
200
270
400

- 400

Total

7. Retained
Individual

1.1
4.3
11.7
10.1
8.2
7.8
7.5
6.9
6.0
6.1
4.9
4.4
3.8
17.2

100.0

Cumulative

1.1
5.4

17.1
27.2
35.4
43.2
50.7
57.6
63.6
69.7
74.6
79.0
82.8
100.0

-

7. Passing
Cumulative

98.9
94.6
82.9
72.8
64.6
56.8
49.3
42.4
36.4
30.3
25.4
21.0
17.2

-

-
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Test No. B4 - Continued 

Screen Analyses - Cont'd

Mozley Cone.

Mesh Size
(Tyler)

4 20
35
65
100

- 100

Total

7o Retained
Individual

2.6
32.5
47.4
11.0
6.5

100.0

Cumulative

2.6
35.1
82.5
93.5
100.0

-

7. Passing
Cumulative

97.4
64.9
17.5
6.5
-

-



- 123 -

Test No. B5 

Purpose:

Procedure: 

Feed: 

Grind: 

Conditions:

To determine the effect on recovery of replacing pulverization 
with rod mill grinding and to determine recovery of -100 mesh 
graphite.

The ground feed was conditioned at high density before flotation.

4 kg minus 3 mesh Composite ore blend.

7 1/2 minutes in lab rod mill (in 2 lots, 2 kg per lot).

Stage

Rougher Flotation: 
Condition 1

2
Float

1st Cleaner

2nd Cleaner

Reagents Added, g/ t

Na2 C03

1500
.
-

—
.
-

Screened on 100 mesh.
+100 to Mozley separator.

-100 M 3rd CI.
-100 M 4th CI.

110
-

Sodium 
Silicate

v
-

500
.
-

50
-

Kerosene

100
-

—
w
-

—

-

Lanagol 
OP6

20
-

—

—

-

.
-

DF250

20
-

7
^
-

.
-

Time, min.

Cond.

2
2
-

2
w

-

2
1

Froth

.
30
—
7
5

5
5

PH

10.5
10.5
10.4

10.7
10.4
9.7

10.0
9.0

Stage
Flotation Cell 
Speed rpm

Rougher
D2
1900

1st to 4th Cleaners
D2
1500



Test No. B5 - Continued
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Metallurgical Results

Product

Gravity Cone. 
-100 mesh CI. Cone.
Gravity Tail. 
3rd Cleaner Tail.
2nd Cleaner Tail.
1st Cleaner Tail.
Rougher Tailing

Head (Gale.)

Weight
7.

1.89 
0.40
0.64 
0.02
0.15
1.24

95.67

100.00

Assays '/o 
C(g)

83.9 
68.7
5.88 
3.21
1.11
0.59
0.20

2.10

7. Dist. 
C(g)

75.61 
13.04
1.79 
0.02
0.08
0.35
9.11

100.00

Combined Products

+ 100 mesh F lot. Cone.
-100 mesh Flot. Cone.

2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Cone.

2.53
0.41

2.95
3.09
4.33

64.20
66.32

64.50
61.47
44.06

77.40
13.06

90.46
90.54
90.89

Screen Analyses: 

Rougher Tail.

Mesh Size
(Tyler)

* 6
8

10
14
20
28
35
48
65
100
150
200
270
400

- 400

Total

7. Retained
Individual

1.3
2.9
2.1
2.2
2.5
5.2
7.7

13.0
12.4
11.7
10.6
7.5
5.5
4.2
11.2

100.0

Cumulative

1.3
4.2
6.3
8.5
11.0
16.2
23.9
36.9
49.3
61.0
71.6
79.1
84.6
88.8
100.0

-

7o Passing
Cumulative

98.7
95.8
93.7
91.5
89.0
83.8
76.1
63.1
50.7
39.0
28.4
20.9
15.4
11.2

-

-
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Test No. B5 - Continued 

Screen Analyses - Cont'd

Mozley Cone.

Mesh Size 
(Tyler)

+ 20 
35 
65 
100 

- 100

Total

7. Ret* 
Individual

1.0 
27.9 
50.5 
12.3 
8.3

100.0

lined 
Cumulative

1.0 
28.9 
79.4 
91.7 
100.0

-

7o Passing 
Cumulative

99.0 
71.1 
20.6 
8.3

-
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Test No. B6 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine the effect of recovery of coarse graphite in 
a 5 minute rod mill grind product.

The ground feed was conditioned at high density before 
flotation.

-3 mesh Composite sample. 

5 minutes in lab rod mill.

Stage
Reagents Added, g/ t

Na2 C03 Sodium 
Silicate Kerosene

Grind sample 5 minutes in lab rod mill.

Rougher Flotation:
Condition 1

2
Float

1st Cleaner
Float

2nd Cleaner

Screened ± 100 mesh

1500
—
-

.
-

-

+100 Mozley Separator

-100 3rd CI.
Float

110

.

.
-

500
-

-

50
-

-
100
-

—
-

-

—
-

Lanagol 
OP6

.
20
-

.
-

-

—
-

DF250

.
20
-

7
-

-

^

-

Time, min.

Cond.

2
2
-

2
-
-

2
-

Froth

-
—

25
M

7

5

—
5

pH

10.3
10.3
10.3

10.0
9.5

9.0

10.0
10.0

Stage
Flotation Cell 
Speed rpm

Rougher
D2
1900

1st to 3rd Cleaners
D2
1500
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Test No. B6 - Continued

Metallurgical Results

Product

Gravity Cone. 
-100 mesh CI. Cone.
Gravity Tail. 
3rd CI. Tail.
2nd CI. Tail.
1st CI. Tail.
Rougher Tail.

Head (Calc.)

Weight
7.

1.98 
0.28
0.50 
0.03
0.26
1.14

95.79

100.00

Assays 7. 
C(g)

82.4 
57.6
6.37
1.45
1.41
0.78
0.21

2.05

7. Dist. 
C(g)

79.93 
8.02
1.57 
0.02
0.18
0.44
9.83

100.00

Combined Products

SCREEN ANALYSES: 

Rougher Tail

+100 mesh Plot. Cone.
-100 mesh Flot. Cone.

2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Cone.

2.49
0.32
2.81
3.07
4.21

66.98
51.46
65.21
59.81
43.77

81.50
8.05

89.55
89.73
90.17

Mesh Size
(Tyler)

* 6
8

10
14
20
28
35
48
65

100
150
200
270
400

- 400

Total

7e Retained
Individual

1.2
3.2
2.5
3.8
3.6
6.0
8.3
10.8
11.2
10.7
9.9
7.3
5.5
4.4
11.6

100.0

Cumulative

1.2
4.4
6.9
10.7
14.3
20.3
28.6
39.4
50.6
61.3
71.2
78.5
84.0
88.4
100.0

-

7o Passing
Cumulative

98.8
95.6
96.1
89.3
85.7
79.7
71.4
60.6
49.4
38.7
28.8
21.5
16.0
11.6

-

-
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Test No. B6 - Continued 

Screen Analyses - Cont'd

Mozley Cone.

Mesh Size
(Tyler)

* 20
35
65
100

- 100

Total

7. Retained
Individual

1.2
27.1
49.2
11.6
10.9

100.0

Cumulative

1.2
28.3
77.5
89.1
100.0

-

'L Passing
Cumulative

98.8
71.7
22.5
10.9

-

-



- 129 -

Test No. B7 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine the effect of recovery of coarse graphite in 
a 10 minute rod mill grind product.

The ground feed was conditioned at high density before 
flotation.

-3 mesh Composite sample 

10 minutes in lab rod mill.

Stage
Reagents Added, g/t

Na 2 C03 Sodium 
Silicate Kerosene

Grind sample 10 minutes in lab rod mill.

ROUGHER:
Condition 1

2
Float

1st Cleaner
Float
2nd Cleaner
Float

Screened ±100 mesh

1500
-
-

.
-
.

-
.
-

500
-
.

+100 mesh to Mozley separator.

3rd Cleaner
Float

110
-

50
-

.
100
-
—
-
.

—
-

Lanagol 
OP6

.
20
-
^
-
-

—
-

DF250

.
20
-

7
—
.

—
-

Time, min.

Cond.

2
2
-

2
.
.

2
-

Froth

.

.
30
—
7
5

—

5

PH

10.2
10.4
10.2

—
-
.

10.0
-
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Test No. B4 - Continued

Metallurgical Results

Product

Gravity Cone. 
-100 mesh CI. Cone.
Gravity Tail. 
3rd Cleaner Tail.
2nd Cleaner Tail.
1st Cleaner Tail.

Weight 
7.

1.93 
0.34
0.58 
0.03
0.13
1.12

Rougher Tailing i 95.87
!

Head (Gale.) 100.00

Assays 7o 
C(g)

84.8 
68.3
6.48 
2.45
1.25
0.60
0.20

2.11

7. Dist. 
C(g)

77.56 
11.10
1.80 
0.04
0.08
0.32
9.11

100.00

Combined Products

+100 mesh Flot. Cone.
-100 mesh Flot. Cone.

2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Concentrate

2.51
0.37

2.88
3.02
4.13

66.56
62.59

66.05
63.21
46.30

79.36
11.14

90.50
90.58
90.89

Screen Analysis: 

Rougher Tailing

Mesh Size
(Tyler)

+ 6
8

10
14
20
28
35
48
65

100
150
200
400

- 400

Total

7. Retained
Individual

2.5
2.2
1.3
1.3
1.5
3.8
7.9

12.4
13.3
12.8
11.7
7.8
4.5
11.2

100.0

Cumulative

2.5
4.7
6.0
7.3
8.8
12.6
20.5
32.9
46.2
59.0
70.7
78.5
88.8
100.0

7. Passing
Cumulative

97.5
95.3
94.0
92.7
91.2
87.4
79.5
67.1
53.8
41.0
29.3
21.5
11.2

:
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Test No. B7 - Continued 

Screen Analyses - Cont'd

Mozley Cone

Mesh Size
(Tyler)

+ 20
35
65
100

- 100

Total

7. Retained
Individual

0.4
22.4
53.6
13.5
10.1

100.0

Cumulative

0.4
22.8
76.4
89.9
100.0

-

7, Passing
Cumulative

99.6
77.2
23.6
10.1

-

-
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Test No. B8 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine if decreasing reagent addition will affect 
recovery.

The ground feed was conditioned at high density before 
flotation.

4 kg minus 3 mesh Composite.

2x71/2 minutes in 2 kg lab rod mill.

Stage

ROUGHER:
Condition 1

2
Ro. 1 Float
Ro. 2 Float

Reagents Added, g/ t

Na2 C03

1500
-
.
-

Sodium 
Silicate

-
.
.
-

Kerosene

.
20
.

20

Lanagol 
OP6

.
20
.

20

DF250

.
20
.

20

Time, min.

Cond.

2
2
.
1

Froth

.

.
5
2

PH

.
-
.
-

Stage
Flotation Cell 
Speed rpm

Rougher
D2
1800

Metallurgical Results

Product

Rougher Cone. No. 1 
Rougher Cone. No. 2 
Rougher Tailing

Head (Gale.)

Weight
7o

3.17 
0.21 

96.63

100.00

Assays 'lo 
C(g)

62.0 
5.81 
0.15

2.12

'1. Dist. 
C(g)

92.61 
0.56 
6.83

100.00

Combined Products

Rougher Cone. 3. 38 58 .59 93. 17
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Test No. B9

Purpose:

Procedure;

Feed:

Grind:

Conditions:

To determine if decreasing reagent addition will affect recovery. 

The ground feed was conditioned at high density before flotation. 

2 kg minus 3 mesh composite. 

7 1/2 minutes in 2 kg rod mill.

Stage

Rougher
Condition 1

2
Float

Cleaner 1
Condition
Float

Cleaner 2
Float

Reagents Added, g/ t

Na2 C03

1500
-
w
-

500
-

250
-

Sodium 
Silicate

-
.
.
-

500
-

100
-

Kerosene

.
20
.
-

-
-
^
-

DF250

.
20
20
20

.
-

.
-

Time, minutes

Cond.

2
2
.
-

2
-

1
-

Froth

-
-
4
3

.
5
.
4

Screened Cone. ±100 mesh.

Stage
Flotation Cell 
Speed rpm

Metallurgical Results

Rougher 
Agitair 
1200

Cleaners l and 2
DI
800

Product

+100 mesh CI. Cone.
-100 mesh CI. Cone.
2nd Cleaner Tail.
1st Cleaner Tail.
Rougher Tailing

Head (Calc.)

Weight
7.

2.22
0.55
0.07
0.91

96.24

100.00

Assays 7c 
C(g)

68.7
70.3
1.53
1.03
0.18

2.10

7, Dist. 
C(g)

72.74
18.52
0.05
0.45
8.24

100.00

Combined Products

2nd Cleaner
1st Cleaner
Rougher Cone

Cone .
Cone.
*

2.78
2.85
3.76

69.02
67.36
51.33

91.26
91.31
91.76



Test No. BIO 

Purpose:

Procedure: 

Feed: 

Grind: 

Conditions:
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To determine if by not using a kerosene addition, recovery 
be affected.

The ground feed was conditioned at high density before flotation.

2 kg -3 mesh composite sample.

7 1/2 minutes in 2 kg lab rod mill.

Stage

Rougher
Condition 1
Float

1st Cleaner
2nd Cleaner

Reagents Added, g/t

Na2 C03

1500
-

200
200

Sodium 
Silicate

-
-

500
100

DF250

20
-

20
-

Time, minutes

Cond.

2
-

2
1

Froth

-
7

5
4

-Screened Cone. ±100 mesh.

Stage Rougher
Flotation Cell Agitair
Speed rpm 1000

Cleaners
DI
1200

Metallurgical Results

Product

+ 100 mesh Cleaner Cone.
-100 mesh Cleaner Cone.
2nd Cleaner Tail.
1st Cleaner Tail.
Rougher Tailing

Head (Gale.)

Weight 
7.

2.62
0.39
0.09
0.72

96.18

100.00

Assays 'lo 
C(g)

65.7
45.6
4.05
1.34
0.14

2.05

7. Dist. 
C(g)

84.15
8.63
0.18
0.47
6.57

100.00

Combined Products

2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Concentrate.

3.01
3.10
3.82

63.11
61.39
50.14

92.78
92.96
93.43
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Test No. Bil 

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To determine if, by not using a kerosene addition, recovery 
will be affected in a large bulk flotation.

The ground feed was conditioned at high density before 
flotation.

10 kg -3 mesh composite.

7 1/2 minutes in 30 kg rod mill.

Stage

Rougher
Condition 1

1st Cleaner
2nd Cleaner

Reagents Added, g/t

Na2 C03

1500

200
200

Screened ±100 mesh

Sodium 
Silicate

-

500
100

+ 100 mesh to Mozley separation.

Regrind

3rd Cleaner
4th Cleaner

-

200
100

-

500
200

DF250

20

20
.

-

10
-

Time, minutes

Grind

-

.

.

10
—
-

Cond.

2

2
2

-

2
-

Froth

10

8
8

-

6
6

PH

10.5
.
—

-

10.8
-

Metallurgical Results

Product

Gravity Cone.
-100 mesh CI. Cone.
Gravity Tail.
4th Cleaner Tail.
3rd Cleaner Tail.
2nd Cleaner Tail.
1st Cleaner Tail.
Rougher Tailing

Head (Gale.)

Weight 
7.

1.71
0.45
0.44
0.02
0.10
0.13
1.03

96.11

100.00

Assa1 
C(g)

87.4
82.1
7.77

22.6
9.54
7.25
1.16
0.14

2.07

fB 7.

LOI

90.5
87.1
-
-
.
.

-

-

7. Dist. 
C(g)

72.39
17.66
1.65
0.26
0.48
0.47
0.58
6.51

100.00

Combined Products

+100 mesh Plot. Cone.
-100 mesh Plot. Cone.

3rd Cleaner Cone.
2nd Cleaner Cone.
1st Cleaner Cone.
Rougher Cone.

2.15
0.57

0.47
2.73
2.86
3.89

71.13
65.49

79.06
70.14
67.22
49.72

.
-

—
-
-
-

74.04
18.14

17.93
92.45
92.92
93.49
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Test No. Bil - Continued 

SCREEN ANALYSES; 

Rougher Tail.

Mesh Size
(Tyler)

* 10

14
20
28
35
48
65
100
150
200
270
400

- 400

Total

7. Retained
Individual

0.3
0.5
1.5
5.3

11.3
19.5
14.7
12.6
9.9
6.7
4.3
3.6
9.4

100.0

Cumulative

0.3
0.8
2.3
7.6

18.9
38.4
53.1
65.7
75.6
82.3
87.0
90.6
100.0

-

7o Passing
Cumulative

99.7
99.2
97.7
92.4
81.1
61.6
46.9
34.3
24.4
17.7
13.0
9.4
-

-

4th Cleaner Cone,

* 65
100
150
200
270
400

- 400

Total

0.5
0.5
13.0
18.5
18.5
19.0
30.0

100.0

0.5
1.0

14.0
32.5
51.0
70.0

100.0

-

99.5
99.0
86.0
67.5
49.0
30.0

-

-

Mozley Cone,

* 20
28
35
48
65
100

- 100

Total

1.0
5.2
13.8
24.4
23.8
16.8
15.0

100.0

1.0
6.2
20.0
44.4
68.2
85.0
100.0

—

99.0
93.8
80.0
55.6
26.8
15.0

-

w

l



- 137 -

4. Concentrate Production

Test No. Bl

Purpose:

Procedure:

Feed: 

Conditions:

To produce a bulk sample of larger flake graphite.

Seven x 15 kg samples of bulk graphite ore were individually 
roughed in a large Denver D7 cell. The combined concentrates 
were screened on 100 mesh. The oversize was further cleaned 
by flotation and tabling.

14 x 15-kg charges pulverized one pass at 0.07 inch gap.

Stage

Rougher Cond.

Reagents Added, g/ 1

Na2 C0 3

1500

Sodium 
Silicate

-

Kerosene

150

DF250

20

Combine the rougher concentrates and screen on 100 mes 
Clean the plus 100 mesh in a 2000 g Denver D2 cell.

1st Cleaner
2nd Cleaner

•V

-

Flotation cleaner concer

40
40

itrate was

—

-
—

-

Time, minutes

Cond.

2

h.

2
2

Froth

15

20
20

upgraded using a Wilf ley shaking tab

PH

-

10.0
10.2

le.

Metallurgical Results (Bulk Sample 1)

Product

Table Concentrate
Table Tailing 
2nd Cleaner Tail.
1st Cleaner Tail.
-100 Rougher Cone. 
Rougher Tailing

Head (Calc.)
Head (Direct)

Weight
7.

1.65
0.37 
0.19
0.79
1.78 

95.22

100.00
-

As s a} 
C(g) '

89.9
29.0 
31.4
15.6
19.1 
0.31

2.41
2.42

rs 7. 
LOI

90.0
-

.

w

—

-

'L Dist. 
C(g)

61.6
4.4 
2.5
5.1

14.1 
12.3

100.0
-

Calculated Grades and Recoveries

+ 100 mesh Ro. Cone. 3 .00 59. 1 - 73 .6
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Test No. Bl - Continued

SCREEN ANALYSES: 

Table Cone.

Mesh Size
(Tyler)

* 14
20
28
35
48
65
100

- 100

Total

7o Retained
Individual

2.2
6.5

21.8
24.1
24.0
11.7
6.6
3.1

100.0

Cumulative

2.2
8.7

30.5
54.6
78.6
90.3
96.9
100.0

-

7. Passing
Cumulative

97.8
91.3
69.5
45.4
21.4
9.7
3.1
-

-

Rougher Tail. Composite

* 8
10
14
20
28
35
48
65
100

- 100

Total

0.1
2.2
15.3
12.2
13.1
11.0
9.5
6.8
4.9
24.9

100.0

0.1
1.3

17.6
29.8
42.9
53.9
63.4
70.2
75.1

100.0

-

99.9
98.7
82.4
70.2
57.1
46.1
36.6
29.8
24.9

-

-
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5. TAILINGS EVALUATION

ACID PRODUCING POTENTIAL TEST

Purpose: 

Procedure:

Sample: 

Acid:

To conduct an acid producing potential test on the rougher 
tailing from Test Bl.

Duplicate 10 g portions of pulverized sample were mixed in 
100 mL of distilled water and stirred for 15 minutes. 
The samples were titrated to pH 3.5 with 1.0 Normal sulphuric 
acid and left stirring. The addition of acid was repeated 
until the pH was 3.5 for four hours.

2 x 10 g of pulverized Test Bl tailing. 

1.0 N sulphuric acid

Acid Producing Potential Data

Time

l N H2 S04 Added
mL Cumulative

SAMPLE l SAMPLE 2

1.8
2.2
2.4
2.6
2.8
O
O
O
O
O

1.2
1.6
1.9
2.2
2.4
2.6
2.8
O
O
O
O
O
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CALCULATIONS

A t A r 4 A w.ru.. r -i i \ mLoflN H2 SOW x 0.049 x 1000Acid Consuming Ability (kg/t) * ———r-rr-—^——:——-———————
0 J e weight of sample in grams

98Acid Producing Potential (kg/t) * 7. S x 1000 x -rx-

Acid Consuming Ability (kg/t) - 2.8 x 0.049 x 1000

. 13.7 kg/t 

where tailing sample assays 0.12 7. S (T)

n i ? QR 
Acid Producing Potential s ^!p x 1000 x ||

- 3.7 kg/t

Conclusions: The acid consuming ability was 13.7 kg/t while the acid 
producing potential was 3.7 kg/t. 
The sample would not be an acid producer.
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LEACHATE EXTRACTION TEST

Purpose:

Method:

To determine the concentration of contaminants in leachate 
from a specific waste material.

(A) Equipment

1000 mL wide mouth cylindrical bottle with cap
pH meter
25 mL burette
1000 mL vacuum flask
12.5 cm diameter buckner funnel
Whatman No. l filter paper
0.5 N acetic acid*
De-aerated distilled water**, approx. 2.5 L

(B) Set-up Procedure

1. pH meter to be calibrated according to standard procedures 
using buffers 4.0 and 7.0.

2. *0.5 N acetic ,acid : (29.0 mL acetic acid per liter distilled 
water).

3. **De-aerated distilled water : distilled de-ionized water 
sparged with nitrogen for 30 minutes to de-oxygenate.

4. All glassware and equipment that comes in contact with the 
sample shall be washed as follows before each use:

4.1. Wash with 10 'lo nitric acid solution
4.2. Rinse twice with tap water
4.3. Rinse twice with distilled water.

(C) Leach Procedure

1. Do not allow the sample of waste material to dry.

2. Obtain an accurate moisture content on a sample of the 
waste material.

3. Weigh out a 50.0 g (dry equivalent weight) representative 
sample of the waste material.

4. Place the 50.0 g sample in a 1000 mL bottle.

5. Add 800 mL of de-aerated distilled water.

6. Cap the bottle securely and shake by hand for approx. 30 
seconds.
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Leachate Extraction Procedure - Cont'd

Method: (C) Leach Procedure - Cont'd

7. Measure the pH of the solution in the bottle. If the pH is 
less than 5.0 ± 0.2, add 200mL of de-aerated water (less the ( 
volume of moisture in the sample) and proceed to step 13 after 
rotating the sample for 24 hours on the cyanide rolls.

8. If the pH is greater than 5.0 ± 0.2, add a sufficient volume 
of 0.5 N acetic acid to bring the pH to 5.0 ± 0.2.

Note: Do not exceed 200 mL 0.5 N acetic acid total addition ^ 
during the procedure.

9. Cap the bottle securely and rotate on the cyanide rolls for 
24 hours.

10. Monitor and adjust the pH of the solution to 5.0 ±0.2 after
l hour, 3 hours and 6 hours elapsed time. A

11. If at the end of the 24 hour leach period, the pH of the solution 
.is not below 5.2 and the maximum amount of acid has not been added, 
adjust the pH to 5.0 ± 0.2 and continue leaching for an additional 
2 hours.

12. At the completion of the leach period, make up the total volume t 
of liquid to 1000 mL with de-aerated distilled water (only when 
step 8 - acid leaching was used). Volume water required B 1000 - 
(800 * acetic acid volume + moisture content volume).

13. Filter the pulp in the buckner funnel using a Whatman No. l 
filter paper.

14. Transfer the leachate to a clean bottle for analysis.

Note: If the solution pH is less than 5.0 ± 0.2 as described 
in Step 7, only one leach test is required. If step 8 is used 
where acetic acid additions are required, a second leach test 
using neutral conditions (as per step 7) is also required.
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Site-Specific Waste Test - Data Sheet

Test No. WD-DIS l 

Sample Origin: 

Leach Type:

Sample Weight (as is): 

Sample Weight (dry): 

Moisture Contnet:

Flotation tailing Test Bl

neutral

57 grams

50 grams

14 7.

Leach Time 
hour

0

1/2

1

2

3

4

5

24

Pu' 

PH

10.0

9.8

9.8

9.8

9.7

9.5

9.5

9.6

Lp
7.

ambient

0.5 N Acetic Acid Addition 
mL Cumulative

Nil

Nil

Nil

Test No. WD-DIS 2 

Sample Origin: 

Leach Type:

Sample Weight (as is): 

Sample Weight (dry): 

Moisture Content:

Flotation tailing Test Bl

acid

57 grams

50 grams

14 7.

0

1/2

1

2

3
4

5

24

4.6

5.2

5.2

5.3-5.0

5.0

5.0

5.0

5.4

ambient 9.4

Nil

10.6

12.8
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Element

Cu
Pb
Zn

As
Cd
Cr

Ba
Se

Hg

U
F

CN(Free)CI"

Ag
N03
B

Concentration, mg/L

Natural Leachate

0.19
^.02
0.02

<0.01
0.04
0.04

0.05
^.20

<0.001

<2.0
0.24

^.02
0.12

<0.03
<0.50
^.02

Acid Leachate

0.20
<0.02
0.19

0.013
0.04
0.04

0.07
^.20

^.001

<2.0
0.04

<0.02
1.03

*c0.03
<0.50
0.02
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BULK SAMPLING PROGRAM - BISSETT CREEK 

Introduction

The sampling and excavation of some 4,650 tonnes of 
crystalline flake graphite was carried out between December 3, 1985 
and February 16, 1986. The program was technically very succesful 
as sampling, blasting and equipment techniques were established. 
However the program was hampered by severe winter conditions and 
the contractors lack of experience, consequently the time required 
for completion was substantially longer and costlier.

Site Locations

Initial sites were chosen on the basis of grade, overburden 
depths and ease of access (see Attached Fig. 1). Once 
established, an air-track drill was brought in to drill sample the 
sites on closer spacing and to further define the pit limits.

This resulted in sites #2 and #5 being eliminated at this time 
because of water and overburden. It is important to note that in 
the regular course of mining these areas would be easily mined, 
but due to budget and time constraints it was not practical to mine 
these at this time.

Pit Preparation

The pits were grade contoured to establish pit limits, (see 
drawings nos. l to 4) and then field surveyed to establish actual 
rock volumes and physical limits. An air-track drill was also used 
to increase the sample density and refine the grade contours.

Holes were drilled on five meter centers and two meter 
centers on lines between the existing ten meter spaced diamond 
drill holes. Air track holes were also drilled adjacent to core holes 
for comparison of assay results to determine if air track cuttings 
could be used for grade control.
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Pit Samples

To facilitate assay turn-around and volume through-pit a 
laboratory facility was established at the project site.

Two separate facilities were established, a sample preparation 
building and an analytical trailer.

The sample preparation building contains facilities for 
weighing and drying, a small jaw crusher, disk pulverizer, 
splitters and dust fans. The analytical trailer houses preparation 
tables, scales, fume hood, drying ovens and a model WC112 LEGO 
carbon analyser.

Specifications of the LEGO are as follows:

Sensitivity - 0.00011 C
Accuracy - */- O,751 C
Combustion Temp. - * 1700O C
Method of Analysis - Molecular sieve trap with thermal conductivity
cell.

Carbon range and sample weight - G-4% 1.0 gr. Q-40% 0.1 gr.
Q-8% 0.5 gr. 0-99.91 0.05 gr. 
Q-16% 0.25 gr.

Samples were taken from diamond drill core, air-track cuttings and 
as grab samples from haulage trucks.

Drill core - was visually inspected as to mineralized unit and then 
split in five foot runs.

Air-track holes - cuttings were collected in a sample cone over 
every five foot run.
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Haulage truck samples - a total of 3 Ib. (1.4 kg) of material 
were collected on a random basis from each corner of the dump 
box. Half the sample was collected as the truck was loaded and 
the remaining half upon the truck being dumped.

All samples were assigned a number, location, drill hole 
interval or truck load, pit number and when appropriate were 
plotted on drawings.

The procedure for sample prep and analysis was laid out by R. 
Downs, metalurgical consultant after reviewing practises at Erana 
Mines Ltd. and Lakefield Research. The following is a brief
summary.

1. Dry the samples, as received, in a drying oven at 105 to 110 
degrees Celsius.

2. Crush the whole sample through a laboratory jaw crusher set 
to give an all minus 3 mm product.

3. Pass the whole sample through a riffle sampler. Retain one 
half and reject one half. Repeat the riffling procedure until 
the retained sample weighs 500 gms to 1000 gms.

4. Pulverize the 500 gms to 1000 gms sample through a disc 
pulverizer. The plates of the pulverizer should be set to 
give a pulverized product which is essentially (801) minus 100
mesh.

5. Mix the whole of the pulverized sample by rolling it 20 times 
on a rolling cloth. Use a spatula to take approximately 250 
gms of the sample into a sample bag.

6. Weigh 5 gms of sample into a 250 ml beaker (weight wl gms).

7. Add 100 ml of 101 nitric acid and boil for approximately 3 
minutes.

8. Filter the sample. Wash the solids on the filter paper with 
distilled or de-ionized water.
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9. Wash solids from filter paper back into beaker.

10. Dry solids in the beaker in a drying oven at 105 to 110 
degrees Celsius.

11. Weigh dried solids (weight w2 gms).

12. Pulverize the dried solids using a mortar and pestle.

13. Weigh out duplicate 200 mg samples.

14. Use Leco apparatus to get duplicate carbon analyses (al and 
a2).

15. If difference between al and a2 is greater than G.1% carbon, 
then repeat the Leco analysis, in duplicate.

16. Result to be reported is:
l graphitic carbon = ( al * a2) x w2

Although the lab on site should have expedited assay results, 
continuous problems began to arise with the LECO machine itself. 
Problems with the sieve trap and gas chambers have caused 
repeated one week shutdowns.

Discussions are ongoing with the Leco Equipment Company to 
determine if another instrument is more suitable for analyzing the 
samples .

Bulk Sample Mining

The pits were initially drilled on a blast pattern of 4'x3'xlO'. 
As no free faces were available for breakout and heavy freeze 
conditions prevailed, powder consumption was high.

Initial blasting yielded a high proportion of slabby material 
that will require some secondary breaking, By taking the pattern 
down to S'xS'xlO' and using TOVEX 5000 at the base of the holes, 
much better fragmentation was obtained. However, in no case was
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1001 of the blasted material eight inches or smaller.

Conventional medium sized contractors' equipment was used for 
drilling, blasting, loading and hauling to determine if a reasonably 
sized contractor could handle the open pit mining. The equipment 
compliment consisted of a Gardner-Denver air-track and 600 C.F.M. 
compressor, Fiat Allis 11-B cat, a Koring 105 hydraulic hoe equipped 
with a l 3/4 yd. bucket and three tandem dumps with 10 yd. rock 
boxes.

The equipment was found to be very suitable despite the 
winter conditions. The hoe did not have problems with breakout 
but rather had problems in manuevering in the pit due to icing 
conditions. The same can be said for the haulage trucks, they 
made reasonably good turnaround times over the four kilometer haul 
despite icing conditions on the hills.

An extra cost incurred was the constant need to sand the 
road to ensure truck movement.

Excavated material was placed in seperate stockpiles near the 
mill. Each stockpile was labelled according to pit number and 
whether the material was oxidized or not.

Total material excavated is tabulated below:

Pit #1

Tonnes outlined 7545 Z.9% C.
Tonnes excavated 3700 3.151 C.
Tonnes to mill 3200 3.251 (est.)
Pit #3

Tonnes outlined 1330 3.281 C.
Tonnes blasted 1050 3.201 C.
Tonnes to mill 800 3.20?, C. (est.)

Pit #4

Tonnes outlined 450 S.4% C.
Tonnes blasted 750 3. 2\ C .
Tonnes to mill 650 S.2% C. (est.)
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Cost of bulk sampling is tabulated below:

Labour $9,500.00
Excavator 9,200.00
Dozer 1,200.00
Air track fc consumables 4,300.00
Fuel 1,000.00
Support fe engineering 2,200.00
Explosives 6,000.00
Haulage 8,000.00
Sampling 6,000.00

Total $47,400.00

Based on 5,500 tonnes, cost per tonne was $8.61 or |7.807ton.



Summary

The material from Pit #1 contained an upper oxidized zone; the 
material from Pit #3 tends to be siliceous and very competent, while 
the material in Pit #5 has a high proportion of large flake graphite t

The stockpiles should give a representative sample of the 
variable ore tenure that one might expect and consequently each 
stockpile should be run as an individual batch through the pilot plant 
to determine what variables may be encountered.

Large samples (say 10 pounds) should be collected for lab 
analysis to determine if sample volume has an effect on assay values.

Lab equipment and procedures should be refined until a 
satisfactory consistency and turnaround time is achieved.
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^-

P:
t?\
i6\

d

t^
.

ID ]

•f! 
4.

\ 
ESI

^

r
5

/o
s^
*r

••H

S-
-"

'̂
V

t

/t
^

x 

x

-/o

F

rj
"
0

y
<5
^^"
r?
Xl
5-^0

yto

nsuM
riMAT

pc*
1-

1-

1-

1

•2

7

S

'/
1-2
^^
-2

X
2

ES

fi4

5

1

5

^
/
^
^^
±5

/
5

RES

So

o

s

M 
O

N

Ki

S

o
N

N 
w

N
O

ULTS



DIAMOND DRILL CORE LOG HOI F B5-2I PAGE
1

'f ' ^^^r .

I
4 

.

1

li
i

1ili
i1ni l̂1i'
i
Ir

li
P

1i;;;
1!

1

1

i
p
i
i
i
i

"^^

FOOTAGE
WO

Bov
/o

;9o-

sue
UNIT

:#
:/

— J*i
. '

.

;
,

-

*

"

-

-

-

179.5'- I6*f' /a g f?A#RS~At GfJ&fS
*,e*, 9^ ̂ ^k banftfoi bict.il -?^t*o~fil^f*tt,'c.j*e;ss

I8f- I8T /a6 (SfdPM/T'C StJ^/SS
' SrfL/ 3'?*" ba-'TdfJ JiKISS

187- W /a B BAZZZri &A/Z/SS
nrf,orei/. and fl*k t4*dct/ btetfa - f"*' ̂  '/Z6fy*xM'C-~

qn&^so

l K ' facfus-ecl Core-

ZHt Of HOLE

SAMPLE 
NUMBER If

40V

•d
.e

\

VISUAL
ESTIMATES
til *r

**t
i

5

x/

^

^

SBd**

/-z

*f

^

'

^iri V.WBW

RESULTS

Su
4* 8
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NORTHWEST GEOLOGICAL CONSULTING

DIAMOND DRILL CORE LOG HOLE

PROJECT 
STARTED

CLAIM CORE SIZE ZONE,

PAGE J. OF .2.

. f} iie6- FINISHED A"*?' *. W5 TOTAL DEPTH f SB' 
27+o/fJ 24 iQ2 e COLLAR FIFVN 948. Z BEDROCK FI F\^

RV rf-

SCALZ i ' i25o y ^
FOOTAGE

W-

fox
1

20-

30-

foxl
40-

50-
Bo*
3

6fr

70-

Boy.j

80

SUB 
UNIT
-

w

1

1

3-

K
-

: 3
-
-

~

-jo

-
-

:2

—
-
-
:
:/

DESCRIPTION

CASiMC, S 1
Be bdocK

S '-31' Ia6 GtAPHITC 6N6/SS

- pa.u. Qfei~i qr-e-cn ^A^xJf0 bieti td- Am ph i b&te -~ (jUdfht.-

^(jrcaaJtciL? -T^aJu^nfj ^f fc /O '/c, cf KtA. -

lo' h'^otite (one i-h-aJt'e*.'

QrQy OJ1&- flo.(ji ^ rfjc^n loCtndL(.d kKC'tS'tf- ~ d'tnith i kfic ~
(3Ct^V'-C7 ^)Kflv3fl-f ^tf d Yif'i CC 
j y 1 flK X* .

3i'~3l' la R RAM f rt 6 filet SS
d(nJ{ Qt~ey Qjid i^hita iy&ndza biotite flGuffl&t tffldSS 

it/ ' u U— 1-ZM.cocrcci ( c

3i '-48' lag 6#flPtirfic Gneiss
d&sik Qt^fy Cjrt&f] } /cvix flr'ezLAfO o(2sit?Cta hioti'ta. -

- S'f/c-eous. -^"4 '•s' peqnwbtf. dyk*- Sem ^ icA.
^•4d ' pfCjniAiiti difk( 5csn 2/^^e ^/A

^aL^LJs^^M^^S
"~ l&U.CCCf'G.ttiC^-OKZA^' CMfe*4 Q.S}C( k&lAQ. b&fld&d f)(Cfc\Ji~

fiQAnt.1 fin CLA. kg - IcJdsjyo. /j^ i c Gn&l 2*
(J V

6,3 '-/52' lo. G GfAMT/c 6/JZtsS^
-yrud. Q\tJ..j'Q''ecn bojided fad i tt ~ a/iwhi/xifa- quouho-

jt fa t jjMf i c, ffws j Tnfntr jaSne ,
f* f j 1 * J f L /t/^i/l /x* * •rtA'+t
ko CfUfflJr* *" tP/^ttCX C-*^'lU?f(TffW*

t/

SAMPLE 
NUMBER

*r

735^

19

73*70

3\

38

734-1

to

tt

73fZ
'/i''

78
73*3

li

^-*

^
7^

gf

•f

\f

^

7C

i

VISUAL
ESTIMATES

\ ^
J^S

t

Jl'f

S

^
V]

^

S"

'

^

-r

*S

5

ii

i

VJT-/05"

3s

/-

y-

2

3

/-2

•'

I'i

# *.

-f-
^^

•^5

- '

^s

' ^

RESULTS

g -"" 
u
0*

li.

^

Cro
ij

VN
00

^
•^

VJ

*2



DIAMOND DRILL CORE LOG HOLE &S-22. PAGE .2.OF 2.
. 1

A11
1

ly Mh
'W ^^1H
ijK^H

t! ^

Fi
1

|l
1

fi
ir 1

1
ii
i
i
i

,:

1

l

i
i
i

W
FOOTAGE

Box-?

Box
5

160-

^

110 -

12,.

Boy 
7
f3o.

—— r "6

Bo* 
e

/So-\

SUB 
UNIT
-

"

r\

^

-

[1
~

-

.
-

7

0
-

:/
-

\Z
-
:T

t
-
-

-
-

Ia6 GftAPtfiTic ^A/^/SS (69/7-/V)
^)Hfd.^ tffte^f orcfsh oct^ndjio hi o'tiijL- a^Tip/i^jzclz ~-

u U

pa,(f ^((i/c G r f en bfotifa-o..niphiljt(t-cta.rf(E.i
ty 'tLft fl/t/i/t C ^7/IC 1 5.— *
L/ (J j 

t/

'*" - ^.1'^
^^ îJh&c 1^,^ t"^-*" 1̂̂

Q (J

I2(,.s'~ 128 ' srniQmfl-titic band ^'A 
^A ^ .

Pa^t oiet/ ^u^./i b&ndfd kt'oti'tf-- am/Jhifok -qfistwf
y ' ^^ t/

/^ M^'/'L-tt^' ^r

Twd- io c/OAJt ^^f-y [/f^'u'c/i-f baiictfft h/p-litL -flriitflvfoic
- Gl^A ho - /c idsfla "/lire fli'tt/fl/i ' / ( t ^jflf^tS^ .y j r f y * y

-
162'' 157 " la B-/- T/CANSr/tertfiL 6sjftSZ

— tyidtitf^ - mu^cfijt{( - txi.-r'\ft Qnfis^ 
J v

/S7--/S6" lo. 6 GifAptii-ric r,,jttss.
ENb OF HOLZ

SAMPLE 
NUMBER

73^3
ST?

iw
/oO

734s:

\\t\-

734^

/a,s
/26

73^7

W/)

73*6

/S2

(f

i

^c

^
?

1

t

C?C* ^/—

-t

-4

.̂.'

^

VISUAL
ESTIMATES

"l
r

i
5

^
< ?

w

^

i
^g-

-

i 
y-fO

j?'H
Y

^
*s

JN 
d 5*

!

'

1-7

Y

*-2

J
5"

l
5-

1

RESULTS

g u
4*

Nl

0s

•vi

H

OJ
Os

5

H J
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NORTHWEST GEOLOGICAL CONSULTING LTD.

DIAMOND DRILL CORE LOG HOLE RAGE ± OF 3̂
PROJECT B.sserr 
STARTED

CLAIM. 8Q ZONE A

LOCATION frioofJ 23 + 77? COLLAR ELEVtt 957.^- BEDROCK ELEVN.'b~T

SCALZ J, '1250 nl

FOOTAGE

w-

Box
i

20-

30-

box
2

40-

50-

Bo*
3

60-

Box70
4

80

SUB
UNIT

-

- .

-

-

-

-

-
-

,
-

-

- ^

-

-

-10

.

13

: 2
I
-
-

-Jl

-

-

-S)

^

DESCRIPTION

Cfc/Afe 4 '

4'-3?/ /a6 G&APH/TiC (5/V^/SS
VQ.U, QWf- Qfeen -h olive ot-c&n tUnphibfiUL- k'toiitfi

({UQSho- fH^CL-th.C gWfArftc fltTUSS
cccs ( C

2i "- ' 1 '
?3 r 1 r 6" qar/v} biotite n'c^- htud
25.5 j

f y y

3*,'-43' la,B B/fWftJ (?MfrSS
Ituc rcdi'c l&nqz ki'c&ti'Q^Ml-qucMhtb'lddsjKJhtc

QHHC^S f fi-fd GtLrs&K
s \

-TtnnK ufcrUoJs op /a6 fa- Z-X'—fo.*')

4'd'-///' ICL& G/CtfPtJnic Grfe/ss
'deuk (jrdf banded bidii-e'dmph, hod- ^ fi ^^/'fic yrt'tss

"Hind. Grcu ou~id (jrQcn bc^ndjed ldi,'otA.{e.~Q.nipln,kelz.~
fyreipf't.w-C- QiMA'Kd t j

SAMPLE 
NUMBER

6206

ft

(oltf

33

43.

&208

56

^209

ffi

&2IO

78
vZ-ll

if

vfe
ToV

-

-f-

3ft^

3oV

^

^s

1^

x4 :

^

'L*

VISUAL
ESTIMATES

S 8;
*l

1
6-

^^

V
V

4

lo

5

7
V

10

g

k
V

*3
"\

/

^

lo-^

^

P

ts.•)

f'10

H
/-s

2

f

j-i
i-2

/-3

/-2

1

^3

^ ?

^

1
**f

RESULTS

8 ' 
u 
d*

^

(Ai

*

3

;|



l
l
l
l

l
l

T

i'r^B pv^^iP 
l
l 
l
l 
l

DIAMOND DRILL CORE LOG HOLE PAGE .2- QF-2.

FOOTAGE
SUB
UNIT

SAMPLE 
NUMBER

VISUAL 
ESTIMATES RESULTS

S 
O

IF'-'

1 

l

li

l

l

i

80*4* /O.G G 6N&& (Coni 'eft
3

*- l

banded 6/otitc.- tun ?hi botn- 62.H
fti

6

loo-

p (de.
iu J^/L/-, au** Q

&2I2
ik-p

lol-

I/O

Box
--y

lil '-122' /dBr TMNStTlOMAL

rf
- m ̂  covite -

/2o--

Boy
7

I/O T /a B 6NCISS

IgBr
- s

-nit d fir-ey bicdiit-——— — +Z-——t.— ————— fe,- quArt J-jjQ~ fcldspatfiC QfJi:

110

or

hi

1-2

r

\

75"

c*
00

*s

1-3
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NORTHWEST GEOLOGICAL CONSULTING LTD.

BlAMOND DRILL CORE LOG
PROJECT Bis&rr cReez CLAIM____________ CORE SIZE —— 
STARTED AuG. 8^25 F INISHED fa*-8 ̂ 985- TOTAL DEPTH ,

- COLLAR ELEVtt ^'- 9

HOLE

ZONE ——A

ELEVy ?XR9

Se/?/.*?
FOOTAGE

10-
&X

\

20-

30-
6ox 

2

40-

BM 
d

50-

60-

Bcx
4

70-

/Rw580

A'/

SUB 
UNIT
-

: ;

: i
\l

:Z
-/p

"to

\2 

'-?

2So 
DESCRIPTION

as/us
3 7-^3' /d(5 G MPriirtc, Grie/ss

paif- cjx^f -fffeet-i bfrnckd QMidhibek -btotiti' qa.rnt.-l- 
quex-ty- fcJdsaatsL qrnphiiit oruiss v
r ' ' M* i * ' ff - (feru gtf(ce6u.S.

— pate pmk O0,ri^i^

Tnf.d- Qra-j 6s)d ok've. flreui ixnndf^ amphtbcfjL-bi'dt'tt.
auvsh.c-- fcldsaz^Yc aro.ph.itit. tf/v/sr 
r (t ' J

43' brcktH eon
41-4^' p pzeiHdnif: ni'nt JQrce* mtHlfd bfci-qh-k pt*in*J-'fa, , ,.

" ' f ' ' ' yrtiQnlfl ffffC

46 '-57' lag B/IZR&J 6tifsss
/i^oe /eucocra-ftc ktetitf.- aa/infrf- ausu It - f-dd^Ar 

aMitf V ' 
~ n.d yawits j-? mn

57'- W la 6 G W Prime Gneiss
-Thf-d- G&VC arts-ji 4 fj-t-eej b&.nded bioMe-art/tk'ilytb' 

f k- ft tjiupf^t c w/iAsf . 
-miner p^K wet KC{ aac.ftw.ts (Inm d'tdfli^

SAMPLE 
NUMBER

-3

^2/3 

n

G2I4

31

&2I5 

4z

51

i*m

•JZ

(*U1

\\
/-*

f^J

"'N 
^.
1
*̂s

^ 
^
-t ' 
•f]
-4-.

^lo'

, i

rfi

\
ESI

•4 i
^

-7

'

i
r

S- 

\

o 

•lo

N

^ 
\

V

5

f

5V0 

,w
1L
5-10

Lf'/Q
to

vi

flSUA 
FIMAT

P

1 -3

1 2

ES*!
^

5

l

i

C

RES

io*t

1

O
-fc

•x

*N

\
S

B̂

JLTS

*B 
^5*2
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1 DIAMOND DRILL CORE LOG HOL 
.,. ,. ^^

li
1

ft It ,
1

fi
1

11
1

i{.—

1
r '

li
X'ti 

ll
II'ifi
.Si ^^

.•t

1l- m
•'

I

^

FOOTAGE
66

^6V
5 ?,-

/^-

6^

//o-

~
Box
7

121

SUB 
UNIT

[z

:2

:T

-lo
-

~
-
~ *?- /-
-
.

-

-

-
.

-

-
~

.

:

/d^ GAtfPlhTiC GfiJ&ISS (coni 'd?)
Thftf quy- Q'-CJCSI balded biclttx.^- amphibole ~ Qkaftto-fe/oS/jcclh

QfAjMlinc Qtltfc Or,' 0 ' l~, L

inrd. Qrt'if 4-nd qi-t&i banded (trtijyhiboU. bt'ch'tc. fjfa/^/i/n'c
G mhs "

/di 1- jOd,^ ' /AS-j- 7l?flNSlTl6fJf)L- ft/Ve'fSS
- rHfJartf,fr0.-k'c fai'etftt- me-tSCfi/t'tc —QQ./fls.-l CjiMilS

106,5'- 124,' la 13 BA#f?t-fJ GtJ&SS"

!fu (ccfo.ii f hc/tff- a.t*io' a'ask ^^L/ ^-^"^^ bictt'tc ~

]~ - v J

/Z6,'~tz9' /(L& G^rtp/i/r'C 6/je/ss
"Tticd- QfCLf duct f)r(('~) Ixmdjcd biotite. ~ ttmflhityf'U.^Q'i'fs (jft-ptxiit.

f~~A t X * /*" i is\ t r*" Qrlt fSSt. NO OF HOL f, i

SAMPLE 
NUMBER

'-6zn

&1

6Z/&

~

Hy\
•A'M

^5j j^

*̂

o

J*\
*

15V
?f'v
ltf\

ĉ '
1D\

T^.
-

i . ,

PAR

j-* i. :^

F
' ^ 
4

. ,- ' . : . - - 1 '

1
VISUAL

ESTIMATES

"
F-
'v

\t
w

^1
T-
•""V

10

' B*

/f

5

V

'

*f

\
f

)

^
t

?

Wuj

;'3

/-?

1 r

e.

l

S~

OF.2.
RESULTS

S^
OJ 

M

O

H 3



spp^f fe^'%1
•'li. h'

1

II

|l 

1
f:'

1

1

II 

1

1

II

f"

I' ,
1 

1

tl 

1

61
PRO,
STAF 
LOO 
ANG

FOOTAGE

w-
Box 

1

20-

2

40-

50-

B^v
3

60-

70-
Ebx 
4

80

Al
)EC1 
*TEC 
VTIO

F

////f
SUB
UNIT

1

'

13

2

:2
~- 1

?

\2

" NORTHWEST GEOLOGICAL CONSULTING LTD.

VIOND DRILL CORE LOG HO
- Bisserr cteez r.i AIM rfiRF *5|7F ^©

' -* ' :"-': ,. : ^ ' '-"/T;/. r \ '^ 

l F 8^25~

j
1 '/tf&./gf/flflr FINKHpn /b&rt.tf&S- TOTAI DFPTH ^^'
M 2.5+85- rf JS-+00 r m i 1 AR FI FV/N f5/..^ RF
"90" A7IM1ITH —— lOT,GFnRY U SCHMIDT

'0 

DESCRIPTION

7

S"'-^' A^ tf#4P#sTiC &N&&,
paif. ^f^f ftjitf GH^f-Qf-f^-^ hfcntfa.d fawij}f\^Js0fa-^ 

kl6ttk.~Gu-o~ (-ddsfi&f'faii Qra.ftufo'c gneiss mtr*.
' 1 f l U /} 1 O J f*pi^ijL awd cjr&J bands of ftti aSid fe /-2 ctfi 

' "tfudc

t A i fl f *
M)A,tCt Q tt.- fe l/Wtrbctsids inCS^OAtrt) Us) h If) s SK

f** t f f *S1^f*f / L-* / f C--T fi

26'- 30' la-S RAtfgefJ fitJ&iS^
O/eu-k.. Qiret^n as*iah.ibsU. - kJctctc - ^OL^nt^-p^rt^-c^tfc, ficL

t ~ 'i ' *"

^n^t^s (*7vl-f~ urfu&i, aiZ'ls TniamA&Ccc bounds
u r 'Up -h 5~crt .

44* - t -* *, c, ^i pt-nic njamAiftc. ^c^n So -t* /A.
J

paie olibt. Qrceji b&ndj'd i/ft^Lct^ ef orA^^'^c GtV.7^ initL 
ifit(sbands of /CM Cjf-^ l̂ 'fs -
'fy\ld. ffi&j AJ id tSf6u ' flrtA** cttncLtd. l&sic'ti-j 0f- /O.& 

lvi\l*- THJ-H&r QCiAfVLs .

~ 0 2 ro YCUJ1 
^77,5" 2" petimojiti dyke of Jof™

KWI

DROCK ELEVN

SAMPLE 
NUMBER

6

12*6

K-

~

3o

iwi
lo

So

(P

625o

To

60

li

4~*

(O*''
2o**v

"

4-

^*

V

+M
\

r - . -, i.*' -- \ \. Yi"i

PAGE ± OF 3

W. z*

\ 
ESI

f

r
T-
J

*:

jf 
J

-to

r

[
L5" 
k

5
•r

t

~

1

'

1

o

'
16

\
r.

1

1

5

0

f

10. j

rtSUAI 
flMAT

P

\

•i

-3

1- 3

t

ES

j 

O

,
PY

\
If

< 

1

i

S

'

f

RESl

8 o

S

Q.

Uj 
NJ

Ki 
N

Nl

^

K

JLTS

V
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DIAMOND DRILL CORE LOG "!if??pi|pp||5|

FOOTAGE
-fie.

Box

Box
(o

no

-tfo - -

Box 
7

I3o4-

M0--

Bex 
8
tSo--

MO +

Boy 
/TP

Boy.
Jo180

SUB 
UNIT

T

5

13

:3

la 6
Qsid tuotitt, -

9/ '- 100, S" ' la B B ARK f N

J Gneiss ]

too-s '~ loS.
biotite-

- fs

Ho'- 114-' Q QuA^Tz

Oftif iidftcL- G&Srud SlV f J O
-

unit M 8r
Kft. *'- IBS' la.6
1w4- 'c a

wt-d. and

tugraf tu

TKld bwdc.d btrti - ' Jii tit

-ltt' F/fv-ur 6cu(,e

devJ( ttii.- 4"-'' fs a 
O

J

SAMPLE 
NUMBER

6252

9/

6253-

ne.'.

"f

as

4257

M

vf

VISUAL 
ESTIMATES

/0-/S

\

/o

**S

V

1 LTr

/o
le-K 

x/

S

/(-/r

W-tf

1-3

i-Z

I-J-

1-3

x/v

RESULTS
•fe-

io

M

g

U) 
N

N*
S)

S

S



DRILL CORE LOG ; " —W IPJlPili^
HOLE 85-ZG' RAGE .^ OFJlLf )

FOOTAGE

Box 
lo

^00-

Box 
II

SUB 
UNIT

:s
.'-10

'-ft

-10

I/I

-14-

. '

/Q Q fj&dPtJff/C GAj&'/^S (CortiCi)
*W40( Qt&i fhlsftlii bCLS\fLtCJ i}46 Eftjt — Cffc — "f'S -c^i^yPfaft C tfrtfjSS

I8z'~2o8' laB /̂i/e/^eW ^A/e/ss ^dA^o^aj
—Idutoc-raiif. hotiU~qk-fs a,-wss 

1 u c- 1- e-io
black h' elite. - oh.- fs arwzs. 

C- 1, 5~0
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':.fi'
lef. . J 
^ -T

/-z

1
BoX 
B

T ~MC((- biotite- 
of pidc

cts. - fl&nsieJ aneisS 
tit, feldspar

'

I/O kucocrect^c bic'blte ,r, lSt-
10-iS

oak- /o -ined, cirtju biotite.
6272

^273 \\

I7o--

/-3

J&L
l

10 Nl



•'^fe'i-. : *^:if: *:p'
i^..' 1

tt
1 
1 
1 
1

|: 
li

II 

1

|
a 

,

1
ir!

1*

1
f f

1 
1

fi
|

:

-f-

i 
i

3- DIAMOND DRILL CORE LOG HOI
9

SUB 
FOOTAGE UNIT

/#

Box 
lo

llo-

266-

Box 
/l
2 io -

&X

Box 
B
255-

Boy (4

|'

rt

-

:2

:p

ill

~

-

A^ G^APl^iTtC GfiiZlsS (c0nlft)
OoJjt k) "yntcf Gf&u txandt-d ^uft^tc - tuntfriikatt. Qrajpfafcc. 

QryuM frjijfc' (s/dtAsvu'fw^'ytcujt&i/tfa. #^14x0*2^4-''
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p&te Qrcii osid QrZu-Qf^&'i vQSi&n sio'tiii -aw/rttbcic."
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c q k -
'1.5

1

-.li
*fa6
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lib--
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8

\ffo-\oQsded Of
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1
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it
1
i
i
i

•^^
FOOTAGE

/8*

Box
8

/9o-

9

W"

sue
UNIT

If

Ir

*-

-
~

.
~

-
~

-
™

^s

-
-

i
-

-

-
-

\d6 tAAAEti 6X/F/SS (Cent'ct}

t

^r~6j(\QX{.0v\ cj(

4t*f lai'oVL qMfSS
J -

r 7 7

/i^i/t leucocscrfic Attfcti. - y*SKCl cjr^fSS

Bfo or JHou?

SAMPLE 
NUMBER If

v~-

^ .
V

i

w^mwpl :̂ ^m^W'
iGEj2-OF
rtSUAL

ESTIMATES

-f

-r

-f

p r!

?s?nf
1 : '-. -,: - - U
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RESULTS
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BlAMOND DRILL CORE LOG HOLE PAGEJL OFl.

CLAIM. CORE ZONE.
STARTED Qc*T.
iftTATinM 27-f-QOfJ 15+006 COLLAR FI FVM W/ BEDROCK 1/&.8B '

StAuz
FOOTAGE

10- 

20-

30-
Box

l 

40-

50-

fox 
2

60-

^ 70-Box 
3

80

HI
SUB 
UNIT

^ r* .

: T

:3

IT

:3

:2

-T
12

•3
-z

2So
DESCRIPTION

C-A^irtG 29 '

29- 3 ?' laBr TZAriZirioHAL gtie/SS
-md grtif banded bioUk-mMcovib JMKS.
34-'~38-^' I&6 6#APHniC &14G/SS
"Jned qw/ QKC/I finflu b&ndcd bior- amah ormpJu'K't gneiss

J v ' * tiret.def'tipna-l
3e.s'-4g' ]cdT -fkAHSmWAt, 6tit '/SS

— 1-3 mm rrt4i(V( qosnt-t* 
-Qrtybfoifi-i^ asid oU^fji^Cf-n c&uitftnq

4e'-(,s' IQJ& GAAPtiiTiC 6xVf75S
Tyied'. QMUi h'ntMj -c&sicUd vio'tcu, cuyiph^b&ii GA&SS 

- qftu)rwi 'c-

~Tntd-Gi"t\j and Of~c.ii- Qf^ccs-i bonded biQtilt-^&snflh-iotk^ j t , j i. j f
{j r f J

b5'-~?0' la Bf TZws/r/orifirL tfri&rss
yntfi - h/tivor) And bl^t. qr&s) cAncifd biotite. - AtMph- QdSMT- 
Stllt'masttit- Qnti'ss (ps-dt1 /ocjef like la&y bur rio "WuK.
lo'- 8B' la S 6/PftPlJlJiC tfflie/SS
-Twd '. qr&i *2sje( qt*etf-tfMgn banded 6 foJ~-cirtV)h Qrast/utz'c a/^tt^f i i/ i/ , ' /r y 
Iwd. . Qft^i n^eUf betsidf-d Giof- Artiph. ~ fitfUjpki&ic.GhBiss

IwdQheii and Qr&i- Ciheth bas\dtd iho^'-a/nph Qraflhitic cfMJss

SAMPLE 
NUMBER

7677

So

7/^79

70

Ihto
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^
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i
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FOOTAGE 31*

Box
3
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f

Ho.

Box 
5

120.

/ft-

168'-.

Z

T

3 

B

r

2

P
lo

\
!"

-

MONDtimLL CORE LOG HOL

/ajQ GtftPtf/T/c &A/&SS (fo/ity)
"fried Qf&i cund Qr&j awes) - handed faioliit. -otmpkibfif*- 

v (jfeykCtft QfUisS .

fiS'-^O,*^' J&R-r TZANSlT/OtJAl, ^JX/dV^S
— offffitp " Amohibolf fillt'mGLsitj~t ctnftiS

90'5- /od ' la.6 6/2APM/T/C Grte/S^
'JW.d ah&f fl/'r&lu banded biotLb^^ftwfk-ibou. osast/uiic

- Minor 'Tnttf- Cirtb A-nd ^^V ^/^/? oAsiticd i/fkt band's 
7 i ' ' v t

ty'fl Unft la. B j

W- 113' IA.&T TZAHSITIONAL Grie/SS

ane/'ss V
J

1I3'~IM' /CL& Q#APtJlIlC J74/6YS5
7ntd Qr^ct (Lnd cjwus QK&I bcLtfcCtci o j c fit* - tfmty/u 'ko(f 

lib ~H7 ' broken jrounctjfiiu.il.

12-4-'- 12& ' P PfftMA T/ Tf
puil flldycv yji- biotite pqmztfa cinuf*tt'o**./ .
128'- /5B 1 /o-B BAtftfEN GA/&SS '

- leucocratic bi&titi- Q&rriet GmtSS (kfaAchccf)
f J

il t - * i i / — a MIC Qr&^/i (LtnaluJyciLeJ CLnd b'a-cJf biolite

paLc pirate biotite, - amp hib o it Qnfiss
is

p 85'~~^r7

SAMPLE 
NUMBER

So

16&2.

103
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it GL&-'vO\
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-

^
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l? ^" ]
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/-^75*:

u ~i
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ESTIMAT

V
)

f
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'
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NORTHWEST GEOLOGICAL CONSULTING

'lAMOND DRILL CORE LOG
PROJECT

ter. /f. W8&
CLAIM. SIZE ZONE.

TOTAL DEPTH
LOCATION. ELEV* 9/7.

St/k.^
FOOTAGE

W- 

20- 

30-

40-

\ 
50-

60- 

70-

Box 
3 80

///i
SUB 
UNIT

; G ' 
bj
r'0.

:2

'So

DESCRIPTION

29.S"'— ^5.S y /j^1 rtPAPtf/T/C- Grfe/SS
/a-iCocraj!'^- qrfy asid (frees! handed ^/o?-~^fytf^iJaali^~^J'fV^ e}f^ftfu}i'c-

' l J t * , Gne/'s; 
i i i . Qfv.da.-t t o nad 

'7r\fo- to fi&.if ,tfr^l1 os\d qr&n bfandea *y^ ^ 9'^^

^S5 - S pts-tik- asid qMi&fi 
^Yftitjmewit'

vb^ - ̂ 7/5 d&Ak. are** Lisuivt 

J

SAMPLE 
NUMBER

39

7685

60

7607

TD

7436 
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SUB 
UNIT

r

-/o
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/O

/O

eti&ss

'- loo' /4.G
-mtf. QH^ asid q
- CoSuM Sem?

banded biotik-
bavncLtcf Jt 3)

100 '-110' MS
i c

VACUUM

9-wdcJivna.1

iei-)oe'

lad

ItS '- 7f?MSl7iOHM.
ifftbba'ictfd -fmnsiticnaf Cud Iv
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filled ffi CA

113-

JEtib

SAMPLE 
NUMBER
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T
4r-rJ

'-3 3-5
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2-f
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RESULTS
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BlAMOND DRILL CORE LOG HftIF

B'sserr cAee* CLAIM CORE SIZE PS
STARTED &-T. 16.1965"- FINISHED OCT. 18^ M85~ TOTAL DEPTH 

Zl*25ti Ik+tZZ COLLAR FI FWM '

ZONE
PAGE J. OF

BEDROCK FI FVN
ANG

5CALZ

FOOTAGE

10- 

20- 

30-

40-

Box
i 

50-

60-

&X 
Z

70-

8^80

LE ~ to0 A7IMHTH — — irafiFn RY t - J-wb/NGF^

au
SUB
UNIT
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•/o' 

''o:

"I "A

•di
~'(j

j/

:Z

DESCRIPTION

Ove&Biuei&l 39-5'- BoutbeZs
3ti,SJ-85' JA6 ff&P/J/T/C tfd&SS

f?u tacraht, -/o iwo(. Qt-ey asid Qt&si •banded jxctlh ~ 

52.5-53.5' Tntd 4r4y bfK&dywsS

12-12.5' Uffufa 4r**si f^i^A^f-

l^i's-l^'^l dark f?c*Jt, antc^ej anejss 

-~77.^ Q h, itJA

SAMPLE 
NUMBER

a?

7/Cjl

to

K

/^93

i9f
So

11

4—
9f

e? 
^

7f*

^— "ab0 -
Xj-^

\
ESI

S
-r

•^

f-A)

1
T
i

i
f

16.V?
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/o
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'(MAT
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t
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*
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DIAMOND DRILL CORE LOG
- : :V- • ''''

HIM F

FOOTAGE sue
UNIT

SAMPLE 
NUMBER

VISUAL 
ESTIMATES RESULTS

tt t C "1**5 SN 3 u
4*

go hue MAPttiTiC (Coni-bh 90

Bs -95 TAWS iT/oti A L
7615

•T
p- fs ' 4reesi

te
/o Is'- fits' I&A 8AMM dtJeitt

ft'

t
/ft)--

T i J -^ loo -lol 'bo d.

is'
//0.-

70

- /eucocstuf-ir.
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6Q.nds.el bicii'b.
us

7244

5'tO
f-3

^'l

^4
'

/&--/0 6 ' Ia6
g
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5
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.s'-Hi' tot, G#A?t1rtrC fifJFJ -5'^5r'aW
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m

7215- l
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V^M^ia ^ NORTHWEST GEOLOGICAL CONSULTING LTDi

t)IAMOND DRILL CORE LOG HO
pRO-iFr.T BisSGrrcf&EZ r i AIM OIRF SITF BBi
STAf 
LOO 
ANG

wur
FOOTAGE

w-

20- 

30-

1 

40-

8ox 
2

60-

8ox

80

RTE( 
VTIO 
F

/•Y;
SUB 
UNIT

I- '.'o'

: **'.

" o. 

-e?'.i
gt
-̂p
IT

IT
- ^

:3

IT
-s

:z

12
13

:Z

x c 65^"5C)

^007.17,198^ FINKHFH OCT. /8.M8& TOTAI HFPTH /1&'

M n+OOKl /4+50& r.OI 1 AR FI FUN 1W. 8B ' RF

— 90* A7IMHTH ' —— lOfiKFnRY U-Scf+M/bT

?56
DESCRIPTION

^^^
3S'-J7 7 /P PefitfATrt(S-fV(tfi*L6;ot~rMUSf-'?fi'-fspfjhicL'fi'Je.

371- W.S' laB-r TtMSITiQfiAL /̂/^/SS
"7^/i^ - oftl&fl j fa/tic. - (ji^Cift b&ndcd (}jotttt,--QQf'rUT--Srllirrias}iuL 

- mauif. Cci&fcl Odr/^h .

48.S'-Z5~.S' /cuS GMPfJn/C tffJf/SS . . .
•Twtf. grey and Qt4ij~ qrJgj-i bfisidca oief- ampk 0nti#hJfc(. Qf^&S

tUtd. QWj fine^j bdndtd dutif* frwiph- Qfey/aJic 4MISS

K.S'-S*)' IcL&f liZ^'JSlTlfifML f?AlFI'?S
Ipitd vrci&ii ctiid bk*(.-QrQ}J\ faincLfd i}itil~ nuuc- #styd\ — QMJSS

"" 7^'^ /W.*? tJATA'^'r// I ff--' faflC^f** -^f ^YV\ffi Slftff t ft fi f f r)rt ffyTftr

"TTiA? 4/^ and Qh&j^cjrtUsn-- wncUd •htbi- atnf/i— 0rAff\jtfCt 

f / i

•ftvd.anuj ft^U*, bctw&d bM'Amfl- qn/k'fct ywss
Ifafdi Q My and cjreu~ Qhets\ handed bfw- Gsnph- QfBjpfa&c

JONI

DROCK ELEVN

SAMPLE 
MUMKfl

AB

(•0

i.

80

j

-V-
4-

\ So'-
faf/i
ft/X

le'

* 

i
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\
ESI

/I

S /o
y
^ TT
T

1

v/

J
7

V

J 
/P
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V 
V

x

i
0

l
0

•if
L
J

6EJ.OF

y
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'-T?
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l

L 
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S
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g
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DIAMOND DRILL CORE L66

FOOTAGE

fox
3

&X

4
loo--

S3o--

&X& 

Me

B*x7

/Se± .

Ito- -

Bbxg

SUB
UNIT

/0

14

-H

i?
13

-H-

lag 6f2A?toT\O
ketch,-

gf, -g-) ' broie* CfirC.

93-5 '-

l&ic&crcdlc. (i }/^ y

JeucecreeU'c

at*u

-ma*. pit\k and bwl^te,

pCtJc a 'y ka.

f, &

pwt, ItniQflMxilljt. 'c bt'crJiit:. -
ZMD OF HOLZ

t
4-

t

•^



ir
a 
i
ii .
a 
ii ' "

i 
i 
i

(.b ^^

i
i 
i 
i 
i 
i 
i

;* .-- ?^'ei
PRO. 
STAf 
LOO 
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3CAtZ
FOOTAGE

ID- 

20-

Box 
1

30-

40-

Box 
2

50-

6fr

Box 
3

70-

*SF 80

V-' .3; ..

Al
JEC1 
RTEt 
VTIO 
F.

///*
SUB 
UNIT

S
^ &J

l/ 

i/
:3

l/
-r
\*
-z

i ^ NORTHWEST GEOLOGICAL CONSULTING LTD.

VI ON D DRILL CORE LOG HC
- -e/ss^rr cee&t r i AIM rnpp *i|7F 8®

** 05'S-/ f
.

^ fXT.lBJISZ- FlMMPn CCT- /#, fta^ TOTA! OFPTH W

M /7^V /^^i?^ rOIIARFlFVN 158.V& ' RF

— 9^ 0 A7IMUTH ' —— innfirnRY L 'bAjb/fJeerZ

DESCRIPTION

^J's"'-' 70' /fl-6 G#.Aptfi7ic. tf/Jf/sZ

v ' f/ f

&&S SK ^ ̂

dat&fpey fiuly bdrxLcc^ jtVJ)tdZc fWSS

f tt, k ™s.^ h*#to/ W&- *uy* p*r^ ?™"
lo'-72.5' Icd-r TZMS/T/OtJfiC GA/e/SS L 4- . a if, f fa

VfO * /fliA*yC*tjC{sff\Xr f J F* l J J

72,6 '-80' la.6 GAflPfJ/rfC tfAlff/S'-*
"foid QWJ Ana flh&Gsi- basielec/ icuofiti. - ^tw^ll^ Qrtyt/utuz- 

•72,5-73.^, ?5~-~7S-5 — aAsLflWj odsicff&'ij/vites.

ZON

DROCK ELE\

SAMPLE 
NUMBER

20*

lolo

31

loll

W

7o?2-
57

7o73

161^ 

71

7o76 
80
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4—
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s

z

. 4—

JAGEJLOF 2

/N I&.W

V1SUA 
ESTIMAT

J
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\
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f
t
i
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^

IHi 
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\

i

2

Z

ES

2-

1

ff
1
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DIAMOND DRILL CORE LOG HOLE 8s-

FOOTAGE sue UNIT SAMPLE 
NUMBER

.RftGEi^
VISUAL" 

ESTIMATES RESULTS

80 r
' foB-

•biGtifa.~ruuc~
-3 j 0.6 e*A pu me

en'- W ICL&
~~S1' unit

80

ei
J]

45 hi

leucocratic iiottk.
"

a/u/ss

'-L L
rtM

-10 }n.B tfrt&SS - /i
4 -/A

loo--3 w'-'w /cis 6/tfpymc (3/Je/ss-,
r li'-W broken cct

Mi'-w.s 1 h8r
ir

ha/idjid qriyf.i1ic qtu/ss-bi't
yf f f

(frtittd

3ft
Jf 
f&I* 1-2

W'-M.S' lA&r ItfAHSIJ/OfSAL GfJfrtS
IwcexstJic. hlcuk- bAndid j)?ei- a&rntf anph f Si/li'rrt&tu

i&sfoz'j lot', 1*8''-tfm/l'l&Mpropty,

2-f
"

110--
/i6

Ituiocret&c fastita 4/v/sS 
* -

-T lci&r -TtMSrttOfi/fli-

IZO-- /o 1 1- f'yh II&

ItUCOCraJrif, 6'loJ--
'pertxv'm po/ass/c-
l ' IVll

f
4*-

IS"

fr*

y
126

126 '-/3/'

h* g***

131 '-/-r
l

leucocratic, 9****

W* W 1*4 GMW/rit

lil

7247
IS8

QrajLjt- Q
7248

m

. e?

0?

5-lo /•S
Ir

Tr H

1-4
*5

-0
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^PHPPIJIISPP^-•^ iW"V^^ 'Mn. P 86-52. ^p^; "

FOOTAGE
80

gcx

/o* -

^ 
? 

//oJ-

7 
/*4-

/to--

/ft)X5in 1

SUB
UNIT

IT

7

: l

-/o
-r

SZ'-fo /cuB tft/e/ss

-Tract. -

-lo
-^

Kc. a

ICL& BAtfed

/Ms- '//r'
116 -t 17'

JtLG GtA-P/f/T/C

/'
^.r-^f.f

Q /W SS

' M6 BAtfeN ^tV/- ya.rAtj
14s'- i*r)' JCL&r TtAtJsmofjAL

SAMPLE 
NUMBER

T2M

1150

•^^

i

^c 

^

VISUAL 
ESTIMATES

5-/0

l

T
T?

l

Wuit!
H

H

F5

I't

1-3

1-3

/-s
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S-io

OF.^.
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NORTHWEST GEOLOGICAL CONSULTING LTD.

DIAMOND DRILL CORE LOG ,,
pRaiPfT f̂ errc^^i n AIM rrwr di7F 8Q.
STAf 
LOG/ 
ANG

SeAie
FOOTAGE

w-

20-

30-

Box 
1

40-

50-

Box 
l

60-

70-

&X
3

00

RTEt 
VTIO 
F

/•'fi
SUB 
UNIT

"e" ^

if

-2

|3

-J
-^

h

i*
://
: 70

\ p ff5'^3
*

•\-QCT.rt.llK FINISHFn CCT.Z/.IIBZ' TOTAI HFPTH /#'

N ^//ODA/ tft-Ooe COM AR FI FV* ?^' ̂  ' BF
-90" A7IMIIJH — inr,r,FnnY /'^/A/^x/^f^

150
DESCRIPTION

s**^

—

w^^^fi^ 

0iseidBut2bed

23.S - ^9 ' /A6" GAAPtfl 7lC &SJ67SS
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ANG

FOOTAGE

w-
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S
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:L
I/O
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- ^ssf/T o&ex r.i AIM rnRF fii7F 8Q. :
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DESCRIPTION

2S-go, ' /CL&T T&lfJSfTtOrtAL gflte/SS
~- CZy/^/V^/ ^/^J A ft "cT/^y/^^t/^/^x. tyrt&t^S Gr0^2n4t1.C 

y^-^?7C ^ l/flrffa&j'^ftYCli qr@/ rOQfcyQh&SI t&rXwffo/of-QMph 0A

&-46.6 1 /oG GtApf/tTiC Srie/sS

QH&4ZS
L ' / ' /

— jUWM.CHSje Co(ort4iQ U— kj^ks- OOtSifitS .

30 ' kotcef fiiutt?

^S'-^l^s:' /a.B]-734'JSfTfOJV4(- #VevsS~
•ti'atitf Qn&Sss

5"A S ' 5"^ 7 V, /̂ MP^Of^/y^^ b y^e" fy~f*p ' J,r^ff, Care
1ry(fd~ dQj~kr Ql^fef) /w'a/- fAJ'&Artti'ts C(lf\'^^'^~

54 '-56,5 ' itS? SAt/ed Gti&sS
~ At-ler-ed t /tucocrtt'h'c G'6/tfa- y&mt-f Qfl&tSS-

^.s'-^l' JL JL/l/dfPiCoPt/YFE'by^ " Ste'-il* irok* Curt,

f J cJiiorifi'zed ' a/otx} vei/i snara/vs
6l '-U,,^' fag 8At#ZM GfiJ&SS
- /eutocra.h'c 010/1 d - QAITUJ Q/iftiZ

^.5'- tf ' M MtQMATiTZ
-/nfcrfartfa/ Mifqmatt'fa. a/xt KueecsaJtc kwft/i 9/itiSS ~ yniqm&xitt. tvds
ff)'~8l '/A& *6PMfylTlC, \ *"- A/ 66'kyA fAopaas/'/f df'rtc/fb* ^ J**.rsM\

,Grf&/SS \ Qfl&'ss 6as)4s a/ 7f*fo ^ j

•??u0, (9Ky vosietia vrGc&n oiotitiL ~ dsna/Hbtdt. ~ Qrajptu&c* Qnejss
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^
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•t
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DIAMOND DRILL CORE LOG
CLAIM.PROJECT 

STARTED 
inrATlOM 2S-+S&A/ J3*-opg COLLAR ELEVN.

SIZE

HOI F 85-08 PAGEJLOF^.,

M—— 70MF de
. 7. TOTAL DEPTH

BEDROCK ELEVN,

&AUZ
FOOTAGE

w-

6*20.

30-

fr*40- 

50-

#?*eo-
3

70-

80

" li

SUB 
UNIT

m 
1
sbep*
\P

-J3 

: XS

I/O

"P

h

/^527
DESCRIPTION

BouCbeK^ - jo^/o 6#APfJiT'C 

OV&Z. BufZb&J
29'-33' P peGMAT/re: ^ , ,
leucocratic pt^i/c p&jmaJite "" ^ ^"""^'oradoJ-^ieJ
3s'- &T /a.S 8A&&&A/ ffsjeyss
ItucocrtZ^ic Grey bfoft'tt-QQ.r/iiJ-QiV-tS'*

Iwil&nocraMc biotite ~ dark GM&I a/tw/u&vfe, ontjss C/ ' U

l&tcocscdi't- b'o-ffk- ao.r/1-ef qwss
c/ c/ 

— fflftfWML.fil4C l^*~ fi AS*

7YielArt6cra.Ji'c b/otrK - tfaifthtbelc.. 1 QQ.rn-c~f anttSS

67 '- 73- ^ ' P PZ6MA TtTg~
IMCffC-ratiC, pisik fitQW&bk. twd ~*MijmaJitL
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qrTnffuffC' QIMI s S
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^
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^
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4

90-

BoxfT
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Boxb
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fox 7
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/^.
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.2'.lo

-

,

-

'./o
~J3
-

/3
M

'-M
-

-
-
-
^
.
.
-
-
-

I&G fiAAPtffTiC ffAl&ZS (Cow^d]
j j j i , it/ i'!/ i V-' '
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68-^/41' 1*3 BAtfetf ffde/ss
-~ leucocratic (jwt banded we/ /itfifc quMho'fefcfs00.Jfac M/ama&'/i 

And po1cLSycaJ(ij a Iks td QM/SS

~J3,5 chlorfa arvl frnk. ft/id fiaLclufes

lottos')
lot ' ^fedchct tiJkr&f rraC*uJ^'s j f*6.c4s

J

~~ Wisner fluiK, pofTJLStStC' "^yi/^fna^ifc. tyA-staS

^fAC/drfO/lei/
Ml- 1?8' M MIGMAT/TZ'
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- may be fSjeQMeiJ-ir-i t ^ 0tl4"/? -
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NUMBER
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0

1

^

f

RESULTS

S

N

g



l
l 
l
i 
i 
i
i
i
i
i 
i
l

i

i
i 
i
i
sp,

l 

l

i

•" "'-. ' v-\ ;' ; ;' ; \ - -' ' ''-"'" : • ': 7~-!',^?^*''ivf '^/'v^^K^^'y^^K^f^''ffiFfiP!f!ffiyf. 

NORTHWEST GEOLOGICAL CONSULTING LT^ i ^^li^

IAMOND DRILL CORE LOG
PRO, 
STAf 
LOO 
ANG

fj'S) fi J ^Z 
*^\S*t**r r̂

FOOTAGE

10- 

20-

foxl

30-

8ox2

50-

60- 

70-

{b*4 80

JEC1 
RTEC 
XTIO 

F

/-'t

SUB 
UNIT

1

S?
1
I P7M

I K
-M

IM
-10 

-10

:~r

in 

: n
: T 

: T

: io

-10

r Bisserr cteeK r i AIM TORF C.TF SQ :
^ fiioV- II. IQ8& F INI^HFn hiOV- li, /f8S~, TOTAI MFPTH /Q&'

M ?Srs56A/ /2+GDf rOl 1 AR FI FUN 9#^ RF

-5b c A7IMUTH — inr,r,Fnnv 3? SCOTT

DESCRIPTION

^^es
———————————————————————————————————— ^!ff ' ̂ /zx^/7 <3^^<?

?g (''J'.??,S' /a# 8A##gfJ gs/f/ZS — rt't/lk. kiof- aar/^f anf/'ss
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d
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DESCRIPTION

18'- 47' laG GMPdlTlC, ^A/r/SS
Tftx/.qrcy -/o Qrev-qretn banded bid- amph qraah/k'c qnt/ss v./ty/t/ 'c/ 7 c/

W /yftitlf/rfC /fif&'hQ./lOtflQ

leucocfAnc Qrty- arc&i bisicfea 6/c-f- Arru)h-~ tjrty)f\'iif~ t?f)4SS

Tntt/' fl^l 'O Gf&S'tffecn 0Q.rxfacioioi~Am0h 'Qr60nifi(- 4fiJfsS 

" InkrbQ-fMfad ftnQWLhtic U/iilif /ofA/lty CotlTQinl/if^J^-^f^K-

47-58,5' latir T&W&T/otfAL &J&SS

. c/ . .J , 
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loo-
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•Z 

-2
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-T

12
-r

-r-

:3

-

-

\l

-

MUIMU UniLL V/UKC5LUU ^fHOL

4# 6#A?tiiTfC GHefSS faon-Vcl}
^ W-^J^C^

SB'- /OB' Icdtf T&fais/r/OfijAt- ^je/ss
bisntjL. ~~4cu'fuU-- si/frniasiitz 3WSS 

iClajK'C- fJtQsnffU 6f IH&T)

Io3'- 106' /&G G/ZdP/J/T/C fS/W/SS
•Tntd- qr&j jo Qwfelrttsi6a.rti4t(/ AreuM i4 bla.tJk b fat- Qrajik*tit ani/sf
tC&'—J/y' !o-tff- TTZ/lfJS/T/OfJAl- GAJEtSS
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J 1 V 1 J f i/ ' t/

^ ' oJksco
46 -S ' ofa- pMrtwhv1 
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t i f i t

^^^^.^ tf^^'^^^^^^
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63-W ̂ hL aJ6s(f/ coArttpfnk (J bands tofbi(it-fnui(.-Catt/ ifftirfxwJs

\ U,^'- W Io6 GM/W/T/t GW/SS - mtf. Jreu ^ prey .jrw bowifd s-
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(,*) t~78 l Id&r TkAfJs/T/ONAC' Avte/ss grAtt&HMd

-Wottkd -h bdfidtd •faefase- 
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APPENDIX F 

DIAMOND DRILL HOLE VERTICAL SECTIONS

To Accompany report by Uwe Schmidt, B.Se., F.G.A.G. "Geology and 
1985 Diamond Drilling, Bissett Creek Graphite Property", March 7, 1986.
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APPENDIX G 

CORE SAMPLE RESULTS

To Accompany report by Uwe Schmidt, B.Se., F.G.A.G. "Geology and 
1985 Diamond Drilling, Bissett Creek Graphite Property", March 7, 1986,
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Limit of outcrop 

Limit of sub-outcrop 

Small outcrop

Trench

Diamond drill hole - vertical 

" ' H -abandoned

4x4 Road 

Water course

LATE PRECAMBRIAN

Granitic pegmatite dykes and sills; includes weakly-deformed 
pegmatites which are probably older.

Geological boundary defined, interpreted,
assumed

MIDDLE PRECAMBRIANAntiform, synform 

Jointing: inclined, vertical 

Gneissosity: horizontal, inclined, vertical

Migmatittc biotite gneiss -

Metasedimentary biotite - K- feldspar- quartz -plagioclase - 

gneiss, !O% quartzo- feldspathic veins and bands

Fault: defined, interpreted
U.Schmidr and S.Frostad, 5/85
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292-5

Cut grid line (metric)

Claim Ime 

Claim post 

Swamp 

Pond or lake

Elevation in metres

Graphitic gneiss- 

Pale yellow to red-brown weathering, graphitic, 
pyritic, biotite-quartzo-feldspathic gneiss, 

minor biotite-garnet - quartzo - feldspathic gneiss, 

i-5/0 graphite, /-6mm flake diameter

Transitional gneiss-

Quartz- and muscovite-rich variety of barren 

gneiss, may contain graphite

Barren gneiss-

Medium to dark grey biotite-garnet-quarfzo- 

feldspathic gneiss, includes minor pink 

granitic gneiss, unit 14

U.Schmidr.S/SS

Fig. 9 
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