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OVERVIEW OF THE
TREELINED LAKE GRAPHITE PROSPECT 

KENORA DISTRICT, ONTARIO

Location and Access

The Treelined Lake graphite prospect has also been referred to as the 'Trout Lake ", "BlackSturgeon " 
and ''Harrison "graphite occurrences. It is located 80 km north of Kenora and 60 km north of the 
village of Redditt which is situated on the transcontinental tracks of the CNR. The English River 
Road, an all-weather loose-surface logging haulage way, passes within 2 km of the claims. Access 
is by an un-maintained logging road and skidder or ATV trail entering the property from the east. 
Geographic coordinates are: 500 17'54"N and 94027'28"W,

Property

The present property consists of eight mining claims jointly held by Robert M. Kuehnbaum (5007o) 
and George R. Zebruck (5007o). Originally staked in 1987 prior to the revision of Mining Act in 
1991, they are four-post claims of a nominal 40 acres (16 hectares) each. The claims are in good 
standing until March 2002. One to two years' additional credit is available from recent, un-applied 
metallurgical test work. The claims were inspected and certified in 1988.

Disclaimer

This summary report is intended only for distribution to parties potentially interested in acquiring 
the Treelined Lake property. It summarizes sampling and exploration work, carried out by 
government geologists and a former publicly-traded mineral exploration company. The co-owners 
have visited the property on several occasions, but have only carried out a limited amount of 
independent sampling or re-sampling (noted herein); the co-owners have therefore not confirmed 
the results of other work and therefore do not warrant its accuracy or reliability. Consequently, this 
report may not be quoted as a reference nor used as a "Technical Report" for the purpose of public 
financing. The data cited herein are taken from technical material listed in "Available Reports and 
Sources of Information" at the end of this report. Except for a 1998 metallurgical report, all of those 
materials are in the public domain, either as government reports or within the assessment files of 
Ministry of Northern Development and Mines in Kenora.

History

1968. Discovered and staked by Linklater, a local prospector. Stripping to test a
radiometric anomaly. 

1976. Restaked and several pits dug by J. Harrison and G. Perkins.
1986. Examination of pits by MNDM. Crude but encouraging preliminary metallurgical 

tests. Sampling around shorelines (Storey, 1990; Redden, 1993). Test geophysical 
survey.

1987. Staking of 20 mining claims by present co-owners, preliminary sampling.

l
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1987. Option to purchase granted to Bellwether Resources Ltd. of Vancouver. Magnetic
and EM (MaxMin) surveys, geological mapping, mechanical stripping, trenching (2
trenches) and blasting and channel sampling. 

1988 Continued work by Bellwether: trenching, blasting and channel sampling along 500
m strike length of main geophysical anomaly and other minor anomalies. Option
terminated November 1989. 

1990 Partial re-sampling of trenches by the co-owners under an Ontario Prospectors
Assistance Program giant. 

1998 Metallurgical study by Lakefield Research.

Geology and Mineralization

The Trout Lake graphite prospect occurs within a series of high-grade metamorphic meta- 
sedimentary rocks (schists and gneisses) and granitoid rocks of the Archean-aged English River 
subprovince, also known as the English River gneiss belt (Blackburn and Young, 2000). In the main 
grid area, the host rock is a meta-arkose which trends northeast and dips steeply southeast to vertical. 
It is bounded by pegmatite, gneiss and granilized metasedimentary rock, and is cut by pegmatite 
bodies which locally dilute the graphite mineralization. The graphite occurs almost entirely within 
the meta-arkose as disseminated flakes, rosettes and small clusters. The host, unit also contains 
pyrrhotite, pyrite and chalcopyrite.

Figure 3 shows the results of sampling in the main trenched areas between lines 15+QQE and 
20+OOE. Trenches near lines 17+OOE and 18+OOE were the original trenches done by Bellwether, 
and were sampled later in 1988 when other trenches were excavated. Bellwether's individual 
channel samples were quite large (67 kg), but were prepared (crushed and split to six 2.2 kg samples) 
at an on-sitc facility; two of the six samples were sent for analysis. It cannot be ascertained how on- 
site preparation may have affected the reliability of analyses, but OTlaheity (1988c) noted that assay 
results from the second phase s:impling were generally about 2/3 of those taken in the first phase. 
Blackburn and Young (2000) noted that "the differing values for carbon obtained by various 
sampling techniques on the properly indicate the inherent difficulties in sampling graphitic zones in 
which high grade metamorphism, including migmatization, has recrystallized and redistributed. 
carbon in metasedimentary rocks."

The original "Harrison" showing was sampled twice by the co-owners. Results of 4.31 07o Clotel across 
2.5 m and S.32% C(olill across 2 m were obtained in 1987 and 1990, respectively. Redden (1993) 
reported 3,7 07o graphite over 2.4 m (average of 8 specimens). Bellwether's sampling, however, 
returned variable carbon contents in that part of the line 17+00 trench: 2.90"7oC over 3.05 m in the 
first sampling (Cardinal, 1988) and O.307oC over 5 m in the second phase (O'Flaherty, 1988b). This 
supports O'Flaheity's contention of, at least on a local scale, lower assay results in the second phase.

The central part of a trench south of a separate geophysical anomaly on line 28+OOE also contained 
graphite mineralization; l. .7607o C,,,^ across 25 m (see Figure). The main part of the anomaly remains 
to be tested. In a trench excavated on a magnetic anomaly on line 32+OOE east of the present claim 
boundary, the bedrock consists of gneiss. O'Flaherty (1988b) concluded that "the anomaly [is] not 
sufficiently explained-"
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it is noteworthy that the trenching was done with a fairly small backhoe which limited the depth of 
excavation. The limit of trenching was often determined by more deeply eroded bedrock, the 
recessive nature of which could reflect higher graphite contents.

In the 1980s, the Ministry of Northern Development and Mines sampled the Trout Lake shoreline, 
There is fairly widespread graphite on the southwest shore (see location map), one limonite-stamed, 
6-10 m thick zone was estimated to contain t-2% graphite, with up to 5"7o locally. Grab samples to 
the west of this contained Q.4-3.2% C. Although clearly an extension of the mineralization in the 
trenched area, this has not been systematically studied or sampled, although some trenching was 
apparently done to the southwest (by Harrison?) in the 1970s. Other occurrences are lower grade, 
but a hitherto nnexamined "gossan" (Fe oxide-stained zone) was noted from the air to the northeast 
of the Harrison occurrence on the south shore of Treelined Lake (Redden, 1993; see diagram).

Because of the conductivity of graphite mineralization (as demonstrated by Redden, 1993) and the 
presence of pyrrhotite. Bellwether attempted to trace the graphitic zone by MaxMin-EM and 
magnetic surveys. A 4-kilometer long base line was established from the south shore of Trout Lake 
to Treelined Lake. Cross-lines were quite short, but nevertheless detected magnetic anomalies along 
about 500 m on The south shore, probably outlining the graphite-sulphide mineralization; MaxMin 
was not done that far south. The possibility of graphitic zones parallel to the known mineralization 
was not tested.

Subsequent to the second phase of trenching and sampling, O'Flaherty (1988c) recommended 600 
m of HQ diamond drilling in 3 holes to determine accurate grade, depth potential and obtain samples 
for metallurgical test work.

Metallurgical Study

In June, 1998, a 25 kilogram composite grab sample was taken by Gary Pearce on behalf of Avalon 
Minerals- The sample was obtained on lines near 17+OOE and 1S+OOE from remaining exposed 
bedrock where trenches had not been backfilled. Processing test work was done at Lakefield 
Research Limited in Lakefield, Ontario. The material contained 3.807o CU)la | and 1.8 07o S, the latter 
probably being largely due to about 4.5"7o pyrrhotite.

About 70 Qxo of the graphite was in the form of coarse flecks (48 to 100 in). The remaining 30"7o 
consisted of fine inclusions in ocher gangue minerals which could not be easily liberated. Pyrrhotite 
could be removed with screening and by use of a pyrrhotite depressant. Lakefield produced a 
graphite concentrate of 840Xo Ctctal in preliminary tests. Further tests with increased grinding and 
varying types of frothing agent were also done, and a graphite concentrate with up to 94 0x'o C,olal was 
obtained. Lakefield concluded that, in spite of the complexity of the mineralization, a saleable grade 
of graphite concentrate, with perhaps up to 98nxo CwMf could be produced, and they recommended 
additional tests on reagents arid fineness of grinding (Lakefield Research Limited, 1998).
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Abstract

This report describes the results of the preliminary testwork conducted on graphite ore 

submitted by Avalon Ventures Limited. The ore used in the study assayed 3.895? total 

carbon and 1.819o sulphur. The sulphur in the ore was represented mostly by pyrrhotite. 

The graphite ore was a fine-grained ore, where a portion of graphite was disseminated 

with quartz.

The results of the laboratory testwork permit the following interpretation:

* Production of a high-grade graphite concentrate of about 98*7o C may be possible after 

development and optimization of the flowsheet and reagent scheme. In the 

preliminary testwork, a concentrate grade assaying 94.29o Cm was obtained. The 

results are shown in Table 1.

Table l: Preliminary Batch Flotation Results Obtained on Graphite Ore

Test
No.

10

Product

Graphite 5th Cleaner Cone
Graphite 1st Cleaner Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Gale)

Weight
Ve

4.13
4.66
8.18

91.18

100.00

Assays Ve

cm
94.2
87.4
50.5

0.07

4.19

S

3.55
4.23
6.75
1.39

1.83

9fc Distribution

cm
92.8
97.1
98.5

1.5

100.0

S

8.0
10.8
30.2
69.8

100.0

The major contaminants of the graphite cleaner concentrate were quartz with fine 

inclusions of graphite and pyrrhotite.

Fineness of grind and type of frothing reagent had a significant effect on graphite 

concentrate grade. A graphite recovery of over 98 (5fc Cm was readily achieved in the 

batch tests.



Introduction

In a meeting held at Lakefield Research, Mr. Gary Pearse of Avalon Ventures Limited 

requested preliminary laboratory testwork on graphite ore from the Kenora region. The 

objectives of the testwork were as follows:

* To determine if a high-grade graphite concentrate can be produced from the ore.

* To produce a sample of graphite concentrate for preliminary market evaluation.

The results of the laboratory testwork were discussed with Mr. Pearse in regular 

telephone conversations.

LAKEFIELD RESEARCH LIMITED

i/.-^ C.A. Fleming, Ph. D., 
U Vice President to. Chief Operating Officer

STBulatovic, P. Eng. 
Consulting Metallurgist

Experimental Work By: T. Jessup, D. Lang 
Report Preparation By: S. McKenzie



Summary *fe Discussion

1. Description of the Samples Used in the Laboratory Testwork

About 25 kilograms of graphite ore were received on May 15th, 1998 for laboratory 

testwork. The ore was stage crushed to 10 mesh and laboratory test charges were 

prepared. The ore assayed 3.8*^ Cm and t.8% sulphur. The ore contained about 4.5*70 

pyrrhotite.

2. Processing Characteristics of the Ore

About 70*7o of the graphite was in the form of coarse flecks (i.e. between 48m and 100m). 

The remaining 309fc of the graphite was in the form of fine inclusions with other gangue 

minerals. Because of these fine inclusions of graphite with gangue minerals, problems 

were experienced rejecting these middlings during graphite upgrading. Regrinding of the 

rougher concentrate before cleaning helped to some degree, but regrinding was not 

sufficient to achieve liberation. Another problem associated with processing of the ore 

was the presence of stained silicate, which was difficult to reject during upgrading of the 

graphite rougher concentrate.

Pyrrhotite, after grinding, was relatively fine and could be rejected with the use of a 

pyrrhotite depressant. Because the pyrrhotite is much finer than the graphite flakes, a 

portion of the pyrrhotite could be removed by screening.

The results of the preliminary studies have indicated that production of a high-grade 

graphite concentrate with high recovery is possible.



3. Laboratory Testwork .

3.1. Preliminary Tests

Preliminary tests were performed to examine the effect of lime additions on pyrrhotite 

rejection. In these tests, the ore was ground to K,,, - 124 Jim in the presence of frother and 

fuel oil. The conditions and results for these tests are summarized in Table 2.

Table 2 : Preliminary Graphite Flotation Tests on Avalon Ore

Test
No.

1

2

3

Test Conditions

Grind 1^=1 24 um
CaO = 250 g/t

NajSiO, = 1200 g/t
MIBC/Fuel Oil s 26 g/t

Grind K^mum
030=1 100 g/t

NajSiO, = 1200 g/t
MIBC/Fuel Oil = 20 g/t

Grind K,, s 124 urn
CaO = 2500 g/t

Na2SiO, = 1200 g/t
MIBC/Fuel Oil = 22 g/t

Product

Graphite 3rd CI Cone 7
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Wt
9fc

4.99
5.25
7.91

92.09

100.00

4.52
4.87
8.72

91.28

100.00

4.68
5.21
9.09

90.91

100.00

Assays 7o

cm
72.0
68.9
47.2
0.020

*

3.75

84.0
78.6
44.1

0.03

3.87

81.7
74.6
43.0

0.02

3.92

S

2.04
2.23
3.91
1.66

1.84

4.02
4.22
3.63
1.77

1.93

4.47
5.03
4.52
1.70

1.96

% Distribution

cm
95.9
96.6
99.5

0.5

100.0

98.0
98.8
99.3
0.7

100.0

9i5
99.0
99.5

0.5

100.0

S

5.5
6.4

16.8
83.2

100.0

9.4
10.6
16.4
83.6

100.0

10.7
13.4
21.0
79.0

100.0

From the results obtained, the following conclusions are made:

* A graphite concentrate grade of 847o Cm was achieved in Tests l and 2 with high 
graphite recovery (i.e. over 999fc rougher recovery).

* Higher lime additions improved graphite recovery, but were not effective in rejection 
of pyrrhotite.



3.2. Effect of Fineness of Grind

Comparative flotation tests were conducted to examine the effect of fineness of primary 

grind on graphite flotation and upgrading (Table 3).

Table 3 : Effect of Fineness of Grind on Graphite Flotation and Upgrading

Test
No.

1

4

5

Grinding Fineness

1^=124 urn

K^ 190 urn

Yiv> = 160 Jim
with coarse graphite

pre float from the
10 mesh fraction

Product

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Wt
?c

4.99
5.25
7.91

92.09

100.00

5.55
7.12

10.11
89.89

100.00

4.68
6.12
7.54

92.46

100.00

Assays 7o

cm
72.0
68.9
47.2

0.02

3.75

62.7
51.4
37.0
0.30

4.01

70.7
58.5
48.8

0.20

3.87

S

2.04
2.23
3.91
1.66

1.84

0.95
1.33
1.84
1.79

1.80

1.37
1.53
2.25
1.66

1.70

9c Distribution

cm s
95.9 5.5
96.6 6.4
99.5

0.5

100.0

86.6
91.1
93.3

6.7

100.0

85.6
92.7
95.2

4.8

100.0

16.4
83.2

100.0

2.9
5.3 '

10.4
89.6

100.0

3.8
5.6

10.0
90.0

100.0

The results obtained showed that at the coarser primary grind (Test 4), both concentrate 
grade and graphite recovery were significantly reduced. In Test 5, a graphite prefloat 
from the 10 mesh ore was attempted. The coarse graphite prefloat was not beneficial in 
producing a high-grade graphite concentrate.

3.3. Effect of Type of Frothing Agent

Several tests were performed (Table 4) to examine the effect of frothing agents on 
graphite flotation and upgrading. The MIBC/Fuel oil mixture and Accoal Ell/Fuel oil 
mixture were evaluated. The results obtained, indicated that both mixtures (Tests l and 7) 
gave similar results at the same addition levels.



Table 4 : Effect of Type of Frothing Agents on Graphite Flotation and Upgrading

Test
No.

1

7

8

10

Frother Type

MIBC/Fuel Oil = 26 g/t

Accoal El I/Fuel Oil
= 26 g/t

Accoal El I/Fuel Oil
= 14 g/t

Accoal El I/Fuel Oil
^ 12 g/t

Product

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Gale)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Gale)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Graphite 3rd CI Cone
Graphite 1st CI Cone
Graphite Rougher Cone
Graphite Rougher Tail

Head (Calc)

Wt
9fc

4.99
5.25
7.91

92.09

100.00

4.95
5.51
9.32

90.68

100.00

3.13
4.36
7.57

92.43

100.00

4.13
4.66
8.18

91.82

100.00

Assays 9fc

cm
72.0
68.9
47.2

0.02

3.75

76.3
69.2
41.6

0.02

3.90

90.6
80.5
51.6
0.040

3.95

94.2
87.4
50.5

0.07

4.19

S

2.04
2.23
3.91
1.66

1.84

1.25
1.66
4.15
1.48

1.73

1.86
2.99
3.53
1.62

1.76

3.55
4.23
6.75
1.39

1.83

7c Distribution

cm
95.9
96.6
99.5

0.5

S

5.5
6.4 j

16.4
83.2

1

100.0

96.9
97.9
99.5

0.5

100.0

67.5
89.1
99.1

0.9

100.0

92.8
97.1
98.5

1.5

100.0

100.0

3.6
5.3 j

22.4
77.6

100.0

3.2
7.4

15.1
84.9

100.0

8.0
10.8
30.2
69.8

100.0

Lower additions of Accoal Ell/Fuel oil mixture resulted in improved graphite 

concentrate grade in both the rougher and cleaner concentrates.

4. Conclusions

* The graphite ore used in this study contained pyrrhotite and a portion of the graphite 

as fine inclusions with non-sulphide gangue. This represented a problem in efficient 

upgrading of the graphite concentrate.

* In spite of the complexity of the ore, the results obtained in the preliminary tests 

showed that a saleable grade of graphite concentrate could be produced.



The floatability of graphite was sensitive to fineness of grind and level of frothing 

agent used. Using a coarse grind (i.e. K^, M20 pin), a high-grade graphite concentrate 

was not produced. Lower additions of frothing agent gave improved graphite 

concentrate grade without losses in recovery.
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Recommendations

Recommendations proposed in this section are based on the results of the preliminary 
testwork. Based on these results, the following development testwork is recommended:

1. Reagent Scheme Evaluation

Development testwork on reagent scheme evaluation would include the following:

* Selection of a more selective frothing agent

* Selection and evaluation of different pyrrhotite and gangue depressants

* Selection and evaluation of type of pH modifier and flotation pH.

2. Flowsheet Evaluation

The major elements in the flowsheet that should be examined would include the 

following:

* Fineness of primary grinding

* Fineness of regrind of the total concentrate or a portion of the concentrate

* Sizing of the concentrate and gravity upgrading of a portion of the concentrate.



Details of Tests



TEST NO. l

Purpose: A preliminary test to examine graphite flotation and cleaning.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 65*fo solids in a laboratory rod mill.

Conditions:

Stage

Grind
C Rougher 1

2
C 1st Cleaner
C 2nd Cleaner
C 3rd Cleaner

Mozley gravity sep

Reagents Added, grams per tonne

Na2SiO3

500
-

100
200
200
200

aration of the

MIBC/Fuel Oil

20
-
6
-
-
-

" 3rd Cleaner Cone.

Ca(OH)2

-
-
-

150
50
50

Time, minutes

Grind

30
-
-
-
-

Cond.

-
-
1
1
1
1

Froth

-
2
2
2
2

1.5

l

PH

6.8

-
10.5
10.5
10.5

Metallurgical Results

Product

1 Mozley Cone.
2 Mozley Tail
3 C 3rd CI. Tail
4 C 2nd CI. Tail
5 C 1st CI. Tail
6 C Ro. Tail

Head (calc)

We
g

81.9
17.4
1.7
3.5

52.8
1832.5
1989.8

ight
95,

4.12
0.87
0.09
0.18
2.65

92.09
100.0

Assa 
C(T)

84.00
15.70
15.90
6.63
4.11
0.020
3.75

ys.% 
S

2.00
2.23
4.43
6.45
7.24
1.66
1.84

"7c Disti 
C(T)

92.3
3.7
0.4
0.3
2.9
0.5

100.0

ribution 
S

4.5
1.1
0.2
0.6
10.5
83.2
100.0

Combined Products

1-2 C 3rd CI. Cone
1-3 C 2nd CI. Cone
1-4 C 1st CI. Cone
1-5 CRoConc.

4.99
5.08
5.25
7.91

72.03
71.09
68.93
47.17

2.04
2.08
2.23
3.91

95.9
96.3
96.6
99.5

5.5
5.7
6.4
16.8



TEST NO. 2

Purpose: To repeat Test l, but add lime to the primary grind and regrind the rougher 
concentrate prior to cleaning.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 65*70 solids in a laboratory rod mill.

Conditions:

Stage

Grind
C Rougher 
Regrind (PM) 
C 1st Cleaner
C 2nd Cleaner
C 3rd Cleaner

Motley gravity sep

Reagents Added, grams per tonne

Ca(OH)2

500
800 
500

-
x

aration of the '

Na2SiO3

500

200

200
200

Z 3rd Cleaner C

MIBC/Fuel Oil

20

-

-
-

one.

Time, minutes

Grind

30

10

-

Cond.

.

-

1
1

Froth

-
3

2
2

1.5

pH

7.2
10.5 
11.2

10.5
10.5

Metallurgical Results

Product

1 Mozley Cone.
2 Mozley Tail
3 C 3rd CI. Tail
4 C 2nd CI. Tail
5 C 1st CI. Tail
6 C Ro. Tail

Head (calc)

We 
g

86.4
3.9
1.8
5.1
76.9

1821.6
1995.7

ght
7c

4.33
0.20
0.09
0.26
3.85

91.28
100.0

Assa 
C(T)

85.70
45.20
19.90
4.26
0.52
0.030
3.87

ys.% 
S

4.06
3.10
10.00
5.84
2.88
1.77
1.93

Ve Dist!

C(T)

95.8
2.3
0.5
0.3
0.5
0.7

100.0

-ibution
S

9.1
0.3
0.5
0.8
5.7
83.6
100.0

Combined Products

1-2 C 3rd CI. Cone
1-3 C 2nd CI. Cone
1-4 C 1st CI. Cone
1-5 CRoConc.

4.52
4.61
4.87
8.72

83.95
82.70
78.58
44.10

4.02
4.14
4.22
3.63

98.0
98.5
98.8
99.3

9.4
9.9
10.6
16.4



TEST NO. 3

Purpose: To repeat the general conditions of Test 2, but increase the lime from 500 
to 2000 g/t.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 65^o solids in a laboratory rod mill.

Conditions:

Stage

Grind
C Rougher
Regrind (PM)
C 1st Cleaner
C 2nd Cleaner
C 3rd Cleaner

Reagents Added, grams per tonne

Ca(OH)2

2000
-

500
-
-
x

Na2SiO3

500
-

200
200
200
200

MIBC/Fuel Oil

2J
-
-
-
-
-

Time, minutes

Grind

30
-
10
-

t
-

Cond.

.
-
-
1
1
1

Froth

-
3
-
2
2

1.5

pH

10.3
-

11.5
-

10.5
10.5

Metallurgical Results

Product

1 C CI. Cone 
3 C 3rd CI. Tail
4 C 2nd CI. Tail
5 C 1st CI. Tail
6 C Ro. Tail

Head (calc)

Weight
g

93.1 
4.0
6.5
77.3

1809.1
1990.0

ft

4.68 
0.20
0.33
3.88

90.91
100.0

Assays, ̂ c
C(T)

81.70 
19.30
6.13
0.59

0.020
3.92

S

4.47 
10.40
9.80
3.84
1.70
1.96

*7c Distribution
C(T)

97.5 
1.0
0.5
0.6
0.5

100.0

S

10.7 
1.1
1.6
7.6

79.0
100.0

Combined Products

1-3 C 2nd CI. Cone
1-4 C 1st CI. Cone
1-5 CRoConc.

4.88
5.21
9.09

79.13
74.55
42.95

4.71
5.03
4.52

98.4
99.0
99.5

11.8
13.4
21.0



TEST NO. 4

Purpose: To repeat Test l, but reduce the grinding time from 30 to 15 minutes and 
clean 5 times.

Procedure: As shown below.

Feed:

Grind:

Conditions:

2000 grams of minus 10 mesh graphite ore.

15 minutes at 6596 solids in a laboratory rod mill.

Stage

Grind
Graphite Rougher
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI
Graphite 4th CI
Graphite 5th CI

Reagents Added, grams per tonne

Na2SiO3

500
-

200
200
200
200
200

MIBC
Fuel Oil

20
-
-
-
-
-
-

Ca(OH)2

.
-

150
50
50
50
50

MIBC

.
4
4
4
4
4
4

Pass the graphite 5th cleaner cone through the Eriez at 5 amps.
\

Time, minutes

Grind

15

-
-
-
- -
-

Cond.

-
-
1
1
1
1
1

Froth

-
2
2
2

1.5
1.5
1.5

pH

6.7
-

10.5
10.5
10.5
10.5
10.5

Metallurgical Results

Product

1 Graphite CI. Cone
2 Mag Cone
3 Graphite 5th CI. Tail
4 Graphite 4th CI. Tail
5 Graphite 3rd CI. Tail
6 Graphite 2nd CI. Tail
7 Graphite 1st CI. Tail
8 Graphite Ro. Tail

Head (calc)

We
g

77.4
3.1
2.0
27.6
11.1
20.2
59.2

1784.0
1984.6

ght
Ve

3.90
0.16
0.10
1.39
0.56
1.02
2.98
89.89
100.0

Assa 
C(T)

71.80
18.40
39.50
43.70
15.40
9.42
2.88

0.300
4.01

ys.% 
S

0.54
6.86
2.89
1.29
2.37
2.85
3.06
1.79
1.80

"to Disti
C(T)

69.8
0.7
1.0

15.1
2.1
2.4
2.1
6.7

100.0

-ibution 
S

1.2
0.6
0.2
1.0
0.7
1.6
5.1
89.6
100.0

Combined Products

1-2 Graphite 5th CI. Cone
1-3 Graphite 4th CI. Cone
1-4 Graphite 3rd CI. Cone
1 -5 Graphite 2nd CI. Cone
1-6 Graphite 1st CI. Cone
1-7 Graphite Ro. Cone

4.06
4.16
5.55
6.11
7.12
10.11

69.74
69.01
62.67
58.34
51.35
37.04

0.78
0.83
0.95
1.08
1.33
1.84

70.5
71.5
86.6
88.8
91.1
93.3

1.8
1.9
2.9
3.7
5.3
10.4



TEST NO. 5

Purpose: To repeat Test 4, but with a coarse graphite scalp prior to grinding.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 20 minutes at 657o solids in a laboratory rod mill.

Conditions:

Stage

Condition
Graphite Scalp

Treat the graphite s*
Grind
Graphite Rougher

Combine Ro Cone 4
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI
Graphite 4th CI
Graphite 5th CI

Reagents Added, grams per tonne

Na2SiO3

.
-

 alp cone on
1000

-

Motley CI
200
200
200
200
200

MIBC
Fuel Oil

5
-

the Motley
15
-

Tail for gra
-
-
-
-
-

Ca(OH)2

.
-

gravity sept
.
-

vhite 1st de
150
50
50
50
50

MIBC

.
12

irator. Grit
.
4

iner.
4
4
4
4
4

Time, minutes

Grind

20
-

id the scat
20
-
'

-
-
-
-
-

Cond.

2
1

p tail.
-
1

Froth

-
3

-
2

2
2

1.5
1.5
1.5

PH

-
-

7.2
-

10.5
10.5
10.5
10.5

-

Metallurgical Results
Product

1 Graphite CI. Cone
2 Mozley Cone
3 Graphite 5th CI. Tail
4 Graphite 4th CI. Tail
5 Graphite 3rd CI. Tail
6 Graphite 2nd CI. Tail
7 Graphite 1st CI. Tail
8 Graphite Ro. Tail

Head (calc)

We
g

42.8
28.2
16.7
4.7
20.1
8.3

28.0
1824.2
1973.0

ght
7c

2.17
1.43
0.85
0.24
1.02
0.42
1.42

92.46
100.0

Assa 
C(T)

72.40
79.60
58.20
45.90
19.50
17.60
6.90

0.200
3.87

ys.% 
S

0.34
3.45
0.55
1.10
1.65
3.54
5.23
1.66
1.70

Wo Disti 
C(T)

40.6
29.4
12.7
2.8
5.1
1.9
2.5
4.8

100.0

•ibution 
S

0.4
2.9
0.3
0.2
1.0
0.9
4.4
90.0
100.0

Combined Products

-2 Graphite 5th CI. Cone
-3 Graphite 4th CI. Cone
-4 Graphite 3rd CI. Cone
-5 Graphite 2nd CI. Cone
-6 Graphite 1st CI. Cone
-7 Graphite Ro. Cone

3.60
4.45
4.68
5.70
6.12
7.54

75.26
72.01
70.68
61.54
58.52
48.81

1.58
1.38
1.37
1.42
1.56
2.25

70.1
82.8
85.6
90.8
92.7
95.2

3.3
3.6
3.8
4.7
5.6
10.0



TEST NO. 6

Purpose: To repeat the conditions of Test l, but clean the rougher concentrate 5 
times.

Procedure: As for Test l.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 659fc solids in a laboratory rod mill.

Conditions:

Stage

Grind
Graphite Rougher
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI
Graphite 4th CI
Graphite 5th CI

Pass the graphite d

Reagents Added, grams per tonne

Na2SiO3

500
-

200
200
200
200
200

MIBC
Fuel Oil

20
-
-
-
-
-
-

Ca(OH)2

.
-

150
50
50
50
50

eaner cone through the Eriez at 5 at
\ \

MIBC

-
4
4
4
4
4
4

ips.

Time, minutes

Grind

30
-
-
-
-
.-
-

Cond.

-
1
1
1
1
1
1

Froth

-
2
2
2
2

1.5
1.5

PH

6.8
10.5
10.5
10.5
10.5
10.5
10.5

Metallurgical Results

Product

1 Graphite CI. Cone
2 Mag Cone
3 Graphite 5th CI. Tail
4 Graphite 4th CI. Tail
5 Graphite 3rd CI. Tail
6 Graphite 2nd CI. Tail
7 Graphite 1st CI. Tail
8 Graphite Ro. Tail

Head (calc)

We
e

79.2
1.9
7.9
7.5
8.6
15.7
30.8

1829.6
1981.2

ght
Ve

4.00
0.10
0.40
0.38
0.43
0.79
1.55

92.35
100.0

Assa
CCD
78.70
23.30
57.90
31.00
19.90
12.50
5.69

0.100
3.88

ys,7c 
S

0.31
3.94
0.88
1.29
2.76
3.27
5.22
1.55
1.58

Ve Disti
C(T)

81.0
0.6
5.9
3.0
2.2
2.6
2.3
2.4

100.0

•ibution 
S

0.8
0.2
0.2
0.3
0.8
1.6
5.2

90.9
100.0

Combined Products

1 -2 Graphite 5th CI. Cone
1-3 Graphite 4th CI. Cone
1-4 Graphite 3rd CI. Cone
1 -5 Graphite 2nd CI. Cone
1-6 Graphite 1st CI. Cone
1-7 Graphite Ro. Cone

4.09
4.49
4.87
5.30
6.10
7.65

77.40
75.67
72.20
67.92
60.72
49.54

0.40
0.44
0.50
0.69
1.02
1.88

81.6
87.5
90.6
92.8
95.3
97.6

1.0
1.2
1.6
2.3
4.0
9.1



TEST NO. 7

Purpose: To repeat the conditions of Test l, but use Fuel Oil/Accoal E11 in place of 
MffiC/Fuel oil and add NaCN to the cleaners.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 657o solids in a laboratory rod mill.

Conditions:

Stage

Grind
Graphite Rougher
Graphite Scavenger
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI

Mozley gravity sepa

Reagents Added, grains per tonne

Na2SiO3

500
-

100
200
200
200

ration on ttn

AccoalEll
Fuel Oil

20
-
6
-
-
-

'. graphite 3rd

Ca(OH)2

.
-
-
x
x
x

NaCN

.
-
-

50
50
50

cleaner cone.
1

Time, minutes

Grind

30
-
-

t
*

Cond.

-

Froth

-
2
2
2
2
2

PH

-
6.8

-
10.5

-
-

Metallurgical Results

Product

1 Mozley Cone.
2 Mozley Tail
3 C 3rd CI. Tail
4 C 2nd CI. Tail
5 C 1st CI. Tail
6 C Scav Cone
7 C Ro. Tail

Head (calc)

We 
g

83.8
15.0
2.9
8.3

55.3
20.7

1808.9
1994.9

ght
Ve

4.20
0.75
0.15
0.42
2.77
1.04

90.68
100.0

Assa
CCD

86.90
16.90
9.78
5.66
1.68
1.81

0.020
3.90

ys.% 
S

1.07
2.25
6.36
4.92
3.25
19.90
1.48
1.73

7o Disti
CCD
93.6
3.3
0.4
0.6
1.2
0.5
0.5

100.0

•ibution 
S

2.6
1.0
0.5
1.2
5.2
11.9
77.6
100.0

Combined Products

1-2 C 3rd CI. Cone
1-3 C 2nd CI. Cone
1-4 C 1st CI. Cone
1-5 C Ro Cone.
1-6 C Ro+Scav Cone.

4.95
5.10
5.51
8.29
9.32

76.27
74.38
69.19
46.61
41.62

1.25
1.39
1.66
2.19
4.16

96.9
97.3
97.9
99.1
99.5

3.6
4.1
5.3
10.5
22.4



TEST NO. 8

Purpose: To repeat Test 7, but reduce the frother addition to the grind and regrind 
the graphite rougher cone for 10 minutes prior to cleaning.

Procedure: As shown below.

Feed: 2000 grams of minus 10 mesh graphite ore.

Grind: 30 minutes at 65*fo solids in a laboratory rod mill.

Conditions:

Stage

Grind
Graphite Ro 1

2
Regrind (PM)
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI

Motley gravity sepa

Reagents Added, grams per tonne

Na2SiO3

500
-
-
-

200
200
200

AccoalEll
Fuel Oil

10
-
4
-
-
-
-

ration on the graphite 3rd

Ca(OH)2

.
-
.
-
x
x
x

cleaner con

NaCN

.
-
-
-

50
50
50

c.

Time, minutes

Grind

30
-
-

10
4 •\

*^

*

Cond.

.
1
1
-
1
1
1

Froth

.
2

1.5
-
2
2
2

PH

-
-
-
-

10.5
10.5
10.5

Metallurgical Results

Product

1 Mozley Cone.
2 Mozley Tail
3 C 3rd CI. Tail
4 C 2nd CI. Tail
5 C 1st CI. Tail
6 C Scav one
7 C Ro. Tail

Head (calc)

We 
g

63.2
1.2
4.0
18.5
63.9
63.9

1840.4
2055.1

ight
7c

3.08
0.06
0.19
0.90
3.11
3.11
89.55
100.0

Assa
C(T)

91.10
64.60
49.30
52.20
12.30
12.30
0.040
4.21

ys.% 
s

1.84
3.10
11.00
5.19
4.26
4.26
1.62
1.84

7c Disti 
C(T)

66.6
0.9
2.3
11.2
9.1
9.1
0.9

100.0

•ibution 
S

3.1
0.1
1.2
2.5
7.2
7.2

78.8
100.0

Combined Products

1-2 C 3rd CI. Cone
1-3 C 2nd CI. Cone
1-4 C 1st CI. Cone
1-5 C Ro Cone.

3.13
3.33
4.23
7.34

90.61
88.19
80.53
51.62

1.86
2.40
2.99
3.53

67.5
69.8
81.0
90.1

3.2
4.3
6.9
14.1



TEST NO. 9

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To produce graphite concentrate. 

Repeat the flotation conditions of Test 8. 

2000 grams of minus 10 mesh graphite ore. 

30 minutes at 657o solids in a laboratory rod mill.

Stage

Grind
Graphite Ro 1

2
Regrind (PM)
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI

Reagents Added, grams per tonne

Na2SiO3

500
-
-
-

200
200
200

Accoal El 1
Fuel Oil

10
-
4
-
-
-
-

Ca(OH)2

.
-
.
-
x
x
x

NaCN

-
-
-
-

50
50
50

Time, minutes

Grind

30
-
-

10
-
-

• -

Cond.

-

Froth

-
2

1.5
-
2
2
2

PH

-
-
-
-

10.5
10.5
10.5

Metallurgical Results

Product

I C CI Cone 
2 C 3rd CI. Tail
3 C 2nd CI. Tail
4 C 1st CI. Tail
5 C Ro. Tail

Head (calc)

Weight
g

83.0 
3.8

69.8
11.2

1819.0
1986.8

Ve

4.18 
0.19
3.51
0.56
91.55
100.0

Assays, 7o
C(T)

91.6 
59.5
14.8
1.37

0.060
4.52

S

3.93 
6.19
10.30
8.95
1.33
1.81

Ve Distribution
C(T)

84.6 
2.5
11.5
0.2
1.2

100.0

S

9.1 
0.7
20.0
2.8

67.4
100.0

Combined Products

1-2 C 2nd CI. Cone
1-3 C 1st CI. Cone
1-4 CRoConc.

4.37
7.88
8.45

90.19
56.59
52.90

4.03
6.82
6.97

87.1
98.6
98.8

9.7
29.8
32.6



TEST NO. 10

Purpose:

Procedure:

Feed:

Grind:

Conditions:

To produce graphite concentrate. 

Repeat the flotation conditions of Test 8. 

2000 grams of minus 10 mesh graphite ore. 

30 minutes at 657o solids in a laboratory rod mill.

Stage

Grind
Graphite Ro 1

2
Regrind (PM)
Graphite 1st CI
Graphite 2nd CI
Graphite 3rd CI

Reagents Added, grams per tonne

Na2SiO3

500
-
-
-

200
200
200

Accoal El 1
Fuel Oil

10
-
2
-
-
-
-

Ca(OH)2

-
-
-
-
x
x
x

NaCN

.
-
-
-

50
50
50

Time, minutes

Grind

30
-
-
10
-
-

•"

Cond.

-

Froth

-
2

1.5
-
2
2
2

PH

-
-
-
-

10.5
10.5
10.5

Metallurgical Results

Product

1 C CI Cone 
2 C 3rd CI. Tail
3 C 2nd CI. Tail
4 C 1st CI. Tail
5 C Ro. Tail

Head (calc)

Weight
g

62.4 
2.7
5.3

53.1
1387.1
1510.6

Ve

4.13 
0.18
0.35
3.52

91.82
100.0

Assays,*7c
C(T)

94.2 
63.6
18.8
1.65

0.070
4.19

S

3.55 
5.89
11.40
10.10
1.39
1.83

7o Distribution
C(T)

92.8 
2.7
1.6
1.4
1.5

100.0

S

8.0 
0.6
2.2
19.4
69.8
100.0

Combined Products

1-2 C 2nd CI. Cone
1-3 C 1st CI. Cone
1-4 CRoConc.

4.31
4.66
8.18

92.93
87.35
50.50

3.65
4.23
6.75

95.5
97.1
98.5

8.6
10.8
30.2
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K

K

K

K

K
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895627
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Perform
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SO
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SO
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Perform 
Approve

SO

so
35,317

SO

SO

SO

SO

SO

35,317
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3800

3800

3800

3400

3400

3517

S5.317

Applied 
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Status of claim is based on information currently on record.

52L08SW2010 2.22903 TREELINED LAKE 900

2002-Feb-26 11:38 Armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date: 2002-FEB-25

Ministere du
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E 6B5

GEORGE RICHARD ZEBRUCK 
R.R. #1 AIRPORT RD. 
KENORA, ONTARIO 
P9N 3W7 CANADA

Tel: (888)415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2.22903 
Transaction Number(s): W0210.00208

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact STEVEN BENETEAU by email at 
steve.beneteau@ndm.gov.on.ea or by phone at (705) 670-5855.

Yours Sincerely,

Ron Gashinski
Senior Manager, Mining Lands Section

Gc: Resident Geologist

Robert Martin Kuehnbaum 
(Claim Holder)
George Richard Zebruck 
(Assessment Office)

Assessment File Library

George Richard Zebruck 
(Claim Holder)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:16919
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