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SUBJECT: Petrography Of
Pine Pass Coals.

Dear Tom,

We are pleased to provide you with our report on the
petrography of the above-described coals, following
completion of our studies. We trust that you will
find this information to be satisfactory.

Once again, thank you for the opportunity to be of

assistance to you.
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INTRODUCTION

Four coal samples were received at the Coal Laboratory on
February 27, 1982. The samples were identified as follows:-

23._5,@3{ s, JoLs /
RDH-PN-12=4=8+ 81-3348 g /, Jdoz
RDH-PN-12-4-81  81-3338 s/ 279 v
RDH-PN-12-4-81  81-3339 ,32.s) 2222 ¥
RDH-PN-6-3-81 81-3350/, (.7 (a®) 2413 v

,}'

SAMPLE PREPARATION

i
)

The coal samples were coned and quartered and reduced to
provide sufficient material for two pellets. This coal was
then placed in pre-greased, reuseable METSERV 25 mm plastic
moulds. Cold-set epoxy resin, to which had been added a
portion of hardener, was then mixed with the c¢oal and
allowed to set. This is the preferred method of sample
preparation for all ranks of coal, as it does not affect
the reflectance of vitrinites nor the fluorescence of
exinites. The pellets were subsequently ground and polished
on Beuhler equipment.

PETROGRAPHIC EXAMINATION

The polished samples were examined using a Leitz Orthoplan
Compact-model microscope-photometer, the control panel of
which is interfaced to a Hewlett-Packard 85 microcomputer,
an Epson MX-80 printer and a Hewlett-Packard 7225A plotter,
for electronic computation, tabulation and draughting of
results.

One hundred individual vitrinite 'A' grains were measured
on each of two pellets for reflectance in the rank
analysis. Standardization of photometer -readout was
performed before the analysis and after every twenty-five
readings. Maximum reflectance values were retained by the
computer.

Five hundred grains per pellet were counted during the
maceral analysis, at a traverse interval of 0.5 mm. The
maceral, semifusinite, deserves special mention because of
its peculiar thermorheological behavior. In this report,
two approaches were used to identify reactive semifusinite.

The first approach, is that used by the CANMET Laboratories
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in Ottawa, and was developed by them ( Carr & Jorgensen
1975 ). For coals that have a large proportion of total
semifusinite (30%+), it was found that by assigning 50% of
that total to the reactive category, a better correlation
was obtained for predicted coke strength, versus measured
coke strength. Although the method is entirely empirical,
it gives satisfactory results. In the Appendix, this method
of assigning reactive semifusinite is described as that of
CANMET.

The second method used to deal with semifusinite is based
on some recent research work done at RHURKOHLE, Essen, West
Germany, on coking coals from Elco and Saxon properties in
British Columbia (Koensler,1980). The results of this

research showed that semifusinite, with a maximum
reflectance 0.2% above the mean maximum reflectance of the
associated vitrinite 'A', did not melt during

carbonization. In contrast, semifusinites with reflectances
up to vitrinite 'A' Romax + 0.2%, did melt.

The reflectance was measured of each semifusinite maceral
encountered during the maceral analysis, and depending upon
the result, was assigned to the inert or reactive category.
In the Appendix, this method of assigning rective
semifusinite is described as that of KOENSLER.

Experience in this Laboratory shows that the CANMET method
predicts a more reactive coal than the KOENSLER method.
Both approaches are used in this report so that you may
chocose which technique is preferable for Pine Pass coals.

At the end of one hundred readings, maceral data were input
to the computer; at the end of one thousand readings, the
mean, standard deviation, variance and a correction for the
mineral-matter content were electronically computed and
printed.

RESULTS

The results of all analyses are contained in table form in
Appendix A. The individual readings made in the reflectance
analysis are listed together with the basic statistics and
computer-generated histograms of the reflectance data in
Appendix B. Maceral data and basic ststistics are contained
in Appendix C, together with pie~diagrams, showing the
maceral distribution of the samples using both the CANMET

I



and the KOENSLER methods.

STATISTICAL ANALYSIS

A) Reflectance Data -

The standard error of the mean of the Romax readings 1is
given for each sample in the Basic Statistics in Appendix
B, and is tabulated below.

Standard error of the mean 0.00% 0.01% 0.02% 0.03%
Number of samples 4 4

(2 per sample)

It is worth noting that a standard error of +the mean of
0.02% is reported as acceptable by M.T.Mackowsky in Stach's
"Textbook of Coal Petrology".

Similarly, the spread of the readings is given by the
standard deviation, which is a measure of frequency of
readings about the mean. One standard deviation contains
68% of all the readings. For the data presented in this
report, the following apply:-

One standard deviation 0.03% 0.04% 0.05% 0.06% 0.07%
Number of samples 1 4 2 1
(2 per sample)

Stach's "Textbook of Ccal Petrology", and the "Handbook of
the International Committee for Coal Petrology", both show
histograms with Romax standard deviations of 0.06%.

B) Maceral Data -

Standard deviations of the various

macerals are:-
Vitrinite 3.60 5.89
Exinite 0.70 1.71
Reactive S-F (C) 1.49 3.06
(K) 1.66 3.69
Total Reactives (C) 2.29 3.06
(K) 2.75 6.60
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Macrinite 0.42 0.70
Inert S-F (C) 1.49 3.06
(K) 2.42 6.19

Fusinite 0.53 1.16
Inertodetrinite 0.95 2.25
Total Inerts (C) 2.29 3.06
(K) 3.06 6.60

No published data are available on the variation in maceral
data from other laboratories.

DISCUSSION

The vitrinite reflectance data indicate that the rank of
the coal is medium volatile bituminous, with Sample 81-3338
close to high volatile bituminous rank.

Although three of the coals appear to be rich in vitrinite,
and therefore would be expected to behave like
reactive-rich coals, we believe that some of the vitrinite
could be inert. Each of the coals has a small proportion of
fluted, or slit-eyed vitrinite, which 1is reminiscent of
"Pseudovitrinite”, a variety of vitrinite that behaves like
an inert maceral. Pseudovitrinite was described first in
coals from the Appalachian area (Benedict,1968), but it 1is
not very common in western Canadian Rocky Mountain coals.

There are two problems with pseudovitrinite:-

1. First, the correct identification of pseudovitrinite
is difficult because it 1is based on two imprecise
criteria; the occurence of slit-like openings, and a
reflectance 0.025% higher than the associated normal
vitrinite.

2. Second, correctly identified pseudovitrinite may be

either reactive or inert, and its assignment to the
inert category should be confirmed by study of chars.
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In the Results of Petrographic Analysis in the Appendix, we
have included pseudo vitrinite with the normal vitrinite,
because at this stage we do not know its thermorheological
nature. It 1is possible however, that all of the
pseudovitrinite is inert. The following are the percentages
of vitrinite recorded:-

Sample # Normal Vitrinite Pseudovitrinite Total Vitrinite

81-3338 67.64 10.11 77.75
81-3339 36.99 7.57 44.56
81-3348 61.37 9.99 71.36
81-3350 56.94 10.84 67.78

The predicted FSI's and volatile matter yield are shown in
Figures 1 and 2, based on the data shown in the Appendix.
Should these values be widely divergent from the actual
values obtained, then it may be that the pseudovitrinite is
inert.
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RESULTS OF PETROGRAPHLC ANALYSIS

IDENTIFICATION
Description..ccecececss ceecsenn
Pellet..cceaecennnsese ceesccans
DISTRIBUTION OF VITRINITE TYPES
Vb veeoeonoonn ceeeeeen ceeeeed
Ve et eeeeoannanas Ceeeceeeans %
VeBieeeeeeoooennons ceeecceen %
VoD eieeeeeoooaononne cereceesd
V-10.eeeunenn ceeaean ceeeeeaee %
Uell, iieeeeanooocccoasnnas . 3
Vol2eeeeoeooooaaonns R 3
Vel3ieeeeoeoooooooaensanans %
Veldeieeeeeoooooonaeosonssnansh
Vel5.ieennn e esacene R 4
Velbieeeeeooanns S
Vel7eeeeeeeaooooannaa S A

REACTIVE COMPONENTS

({K) Koensler (C) Canmet

Total Vitrinite..... ceececesdh
Reactive Semifusinite.......%
Exinite...ce.. evececsesacscsncs %

Total ReactiveS.eeeeceeesaecad

INERT COMPONENTS

Inert Semifusinite..........%

Macrinite....eeeeeceaccacocns %
FUSINite.veeeeecceccoonnosce <%
Inertodetrinite..ccecececeeece®
Mineral-Matter ..ceeececescess %
Total InertS...eeceececcoscscaa %

PETROGRAPHIC INDICES

Mean ReflectanCe....ceeesss.d
Balance IndeX...cesesecccnssse
Strength Index...... cesevenes
Stability Index...... cecrnsane

81-3338
1
32
63
5
K
77.75
3.19
2.51
83.45
10.73
0.39
0.48
1.64
3.30
16.55
1.12
0.52
4.21
54

30
61

6.96

87.22

6.96

12.78

1.13
0.39
4.14
50

81-3339
1
4
34
50
12
K
44.56
11.91
0.38
566.86
34.96
0.86
1.25
2.11
3.966
43.14
1.31
2.81
5.17
48

23.43

68.38

23.43

31.96

1.30
1.65
5.26
59



RESULTS OF PETROGRAPHIC ANALYSIS

IDENTIFICATION
DesCription.c.eceeesess ceseese
Pelilet.cieeeceonceaann ceessans

DISTRIBUTION OF VITRINITE TYPES

2 %
|2 ceeeh
V-8.veuveon e eencecaceeeceans %
1 2 ceseeccans %
Vel0ieeoeeeoeeoooooacoaonoes %
Vell.eeeeennn e R 4
Vel2 oo eeeeenen S
Vel3 e eeeeeooosoooaanooens %
Veldeeeeeoann ceeeen R A
172 - T
A %
V-17..... e eseecereaaeeeaeea %

REACITIVE COMPONENTS

{K) Koensler (C) Canmet

Total Vitrinite....ecceeeeee %
Reactive Semitusinite.......%
EX1Niteeeeeseeeoososooaccnana %
Total ReactiveS.cieecececeeeoss %

INERT COMPONENTS

inert Semifusinite...... R 4
Macrinite....... ceeceseasaaa %
Fusinite....ccee.n ceenecccns %
lnertodetrinite..... ceccseseh
Mineral-Matter.....ceeeeeacas %
Total InertsS..ceeeceeeeeeas .4

PETROGRAPHIC IND1CES

Mean ReflectanCe.....eeeees. %
Balance INndeX...ccevscsoeacsaes
Strength IndeX..ceeaesee ceesaen
Stability IndeX.:eceeeeeocoosscs

81-3348
1
27
65
8
K
71.36
9.05
0.39
80.80
14.60
0.68
0.58
0.68
2.65
19.2v0
1.33
0.91
5.69
65+

lo
75

11.83

83.57

11.83

lo.43

1.34
0.77
5.82
65+

81-3350
1
35
64
1
K
67.78
6.59
1.62
75.99
17.18
0.19
0.19
1.91
4.53
24.01
1.31
1.16
5.52
65+

11.89

81.29

18.71

1.33
0.89
5.73
65+
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VVITRINITE REFLECTAaMNMCE DaTea FOR
CROWS MNEST RESQOQOUIRCES LTD.

— Fimne Fass 8213232358

i Fellet #H1

Y

1 X(I) X(I+1)
! 1 1.1200 1.1300
3 2 1.0800 1.1400
5 1.1000 1.1900
7 1. 0800 1. 1500
r 9 1.1200 1.0100
11 1.1900 1.0500
r 13 1.0400 1.1100
15 1.0900 1.0800
[ 17 1.0900 1. 1500
19 1.1400 1.0900
( 21 1. 0800 1.1100
23 1.0900 1.0900
25 1.1300 1.1100
2 1.1600 1.1200
[ 29 1.0700 1.2400
=1 1.1500 1.1600
3 1.1100 1.1200
r %5 1.0300 1.0900
7 1.0500 1.2100
9 1. 1500 1.0800
F 41 1.1000 1.1300
43 1.0800 1.1600
45 1.1200 1.0100
47 1.1100 1.2400
(. 49 1.1400 1.0600
51 1.1900 1.1300
5 1.1900 1.0800
r 55 1. 0500 1.1500
57 1.0600 1.1600
59 1. 2300 1.1600
61 1.1200 1.1700
r &7 1.0800 1.1100
&5 C1.1100 1.1200
&7 1.1400 1.1700
r 69 1.1700 1.1200
' 71 1.2300 1. 0500
. 7= 1. 1500 1.0700
E 75 1.1400 1.1400
77 1.0600 1.1000
79 1.1200 1.0600
a1 1. 1500 1.1400
(. g3 1.14600 1.1600
85 1.1900 1.0800
a7 1. 1500 1. 1600
f 89 1.0700 1.1000
91 1.1000 1.1900
9% 1.1900 1. 0900
r 95 1.1700 1.1400
; 97 1.1200 1.0400
99 1.1200 1. 1000
r
8
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CROWS NEST RESOUIRCES
Fime Fass 81—Z3F33F8
Fellet +# 1

BASIC STATISTICS
Fokk kR ok ok Rk Rk Rk ok kR kK kkk kKR kKX
N = 100

STD ERROR OF THE MEAN= « Q0
MEAN = 1.1210

COEF OF VARIATION = 4.39%
VARIANCE = « 0024

STANDARD DEVIATION = - 0492
SEEWNESS = . 1691

FURTOBIS = 2.8322

P5.004 C.1. FOR MEAN:
( 1.1112, 1.1308)
ONE-TAIL t( 99 , 025 )= 1.9846617373%

LTD.



VITRINITE FREQUENCY DISTRIBUTION

NO %
36 T 36
32 T 32
28 T 28 Crows Nest Rescurces
e Pinre Pass Pro_ject
24 24
Sample 81—-3338
20 1 2n
Pellet #1
10 11 Romax = 1. 12+ @. @5%
12 1 12
8 18 \
4 T4 / \
A l l 4/// S~ l l L N
B ] ! J J i J T i 1
VITRINITE TYPE <(V-STEP)
LIM:
- ®, o, - < = ¥ .,

David E. Pearson & Asscciates Ltd.



VITRINITE REFLECTANMCE DATA FOR
CROWS NEST RESOURCES LTD.

Fine Fass 81 —-===
f’FbeaJ.J.ea1: H 2
i

I X(I) X(I+1)

r 1 1. 1000 1.2400

3 1. 1500 1.0700

5 1.1200 1.1600

(' 7 1.1500 1.0700

3 1.1800 1.1600

11 1.1400 1.1500

17 1.1000 1. 1500

[' 15 1.1400 1.0900

' 17 1.1400 1.1000

19 1.1200 1.0400

f 21 1.1800 1.1700

23 1.1400 1.0800

25 1.2300 1.1800

r 2 1.0900 1.1400

: 2 1.1800 1.1500

=1 1. 0900 1.1500

33X 1.150¢ 1.0800

( 35 1.1300 1. 0600

= 1.1100 1.0700

9 1.1800 1. 1300

[' 41 1.0900 1.0200

4% 1.1100 1.1400

45 1. 0500 1.1100

r 47 1.1800 1.1800

49 1.2200 1.2000

51 1.1400 1. 0400

53 1.0700 1.1700

r 55 1.1200 1.2400

57 1.1100 1.1500

59 1.1100 1.2400

(' 61 1.1800 1.0900

= 1.1500 1.0600

65 1.0600 1.1600

r &7 1.1500° 1.0600

' &9 1. 0800 1.0200

71 1.1100 1. 0500

73 1.1800 1.2000

f 75 1.1600 1.1800

77 1.2100 1.0800

79 1.2200 1.1900

(' 81 1.1300 1.1100

a8z 1.1100 1. 0600

85 1.1500 1.1600

a7 1.0900 1.1900

r 89 1.0700 1.0700

91 1.0200 1.1600

93 1.1600 1.0900

r 95 1.0700 1.1900

97 1.1000 1.1000

- 99 1.1400 1. 1800
i

1
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CROWS MNMEST RESOURCES
Fime Fass 8281 -3 =
Fellet +H =

BASIC STATISTICS
LSS 2222232222220 33223322 220883
N = 100

STD ERROR OF THE MEAN= .01
MEAN = 1.1287

COEF OF VARIATION = 4.70%

VARIANCE = . 0028

STANDARD DEVIATION = « D530
SKEWNESS = . 0048

KURTOS1S = 2. 3354

25.00% C.I. FOR MEAN:
( 1.1182, 1.1392)
ONE-TAIL t( 99 , 025 )= 1.98466175739

L. TD .



NO

3

28

24

20

16

12

LIM:

VITRINITE

FREQUENCY DISTRIBUTION

1 32
T 28
Crrows Nest Resocurces
T 24 Pine Pass Pr‘o_jecﬁ
T o Sample 81-3338
Pellet #2
T 16
- Romax = 1. 13 tg. 5%
T 12
T4 \\
T4 /
l 1 | / \_ l 1 ]
E I 1 1 1 ! o i
VITRINITE TYPE (V-STEP)
. e, e, i (EA cf; d%& -dl \pﬁ ‘DL

David E. Pearson & Asscciates Ltd.



VITRINITE REFLECTANCE DAaTOH FOR
CROWS NEST RESOURCES LLTD .
—Fimnse Fass 81—

Fellet +H1

I X (1) X (I+1)
‘ 1 1.3500 1.3400
3 . 3900 1.2200
5 1.3100 . 3200
~ 7 1.2800 1, 2000
i 9 1.3500 1.2800
11 1.2900 1.3100
— 13 1.3900 1.3%00
: 15 1.3700 1.3400
‘ 17 1.38006 1.3600
19 1.2700 1.3100
r 21 1.3700 1.4300
23 1.3200 1.3800
e 1.3200 1.3200
27 . 2300 1.2600
[. 29 1.3100 1.4600
3 1.3700 1.2400
33 1.3100 1.2700
r 35 1.4100 1.2700
37 1. 3400 1.2300
39 1.3900 1.3400
[’ 41 1.3000 1.3300
43 1.3000 1.3300
45 1.4200 1.2600
47 1.3500 1.3000
r 49 1.2700 1.4400
51 1.3300 1.3700
53 1.4000 1.3300
[' 55 1.1900 1. 3500
57 1. 3300 1.3600
59 1.2400 1.4000
r 61 1.4100 1.2500
b3 1.3200 1.2700
&5 1.2500 1.3700
‘ 67 1.2300 . 2900
r &9 1.2400 1.2600
71 1.3700 1.2300
73 1.2400 1.2600
r 75 1.3400 1.2200
77 1.4000 1.3400
79 1.3800 1.1700
r 81 1.3B00 1.2500
az 1.3400 1.2700
85 . 3400 1.3000
a7 1.1900 1.4000
F a9 1.2200 1.2300
91 1.3400 1. 3500
93 1. 2300 1.2400
[' 95 1.2700 1. 4000
. 97 1.2300 1.1600
99 1.4100 . 2600
.
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CROWS NMEST RESOURCES
Fime Fass 1 —Z=Z=Z=5%
Fel let #H1

BASIC STATISTICS
XK KKK KKK KKK KKK KKKk XKk XKk kKK kKX k

N = 100

STD ERROR OF THE MEAN= .01
MEAN = 1.3213%3

COEF OF VARIATION = 4.98%

VARIANCE = - 00473

STANDARD DEVIATION = . 0654
SKEWNESS = - 0962

FURTOSIS = 2.2982

95.004 C.1. FOR MEAN:
( 1.3003, 1.3263)
ONE-TAIL t( 99 , .025 )= 1.984461735739

LTD .
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NO

27

24
21
18
15

e

=

LIM:

%

VITRINITE FREQUENCY

A

\

DISTRIBUTION

27

T 24
Crows Nest Rescurces

el Pinre FPass F%ﬂqject

18 Semple Sl=HS59
T 15 Pellet #1
T 12 Romax = 1.31 % @a.a7%
19
- /
__3 / ¥

1 I 1 ! _v// ' i
7 ] 1 1 ! | f 1

v’“l

VITRINITE TYPE (V-STEP)
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VITRINITE REFLECTANCE DaTa FOR
CROWS NEST RESOURCES LTD.

T Finmne Fass 81—
Fellaet #2322

1 X(I) X(I+1)
1 1.3200 1.3000
— 3 1.2200 1.3700
, 5 1.3200 1.3000
: 7 1.2000 1.3100
9 1. 2600 1.3600
~ 11 1.2400 1.2700
13 1.3800 1.4100
15 1.2500 1.3%00
17 1.3600 1.3200
| 19 1.2900 1.2200
g 21 1.3700 1.1600
23 1.3600 1.2800
r 25 1.2300 1.2800
i 27 1.3500 1.2600
29 1.2100 1.2800
r 31 1.2400 1.2200
] 33 1.2500 1.2000
5 . 2900 1.3200
- 37 1.2800 1.3900
; %9 1.2000 1.2800
' 41 1.2500 1.2700
473 1.3500 1.2300
r 45 1.3200 1.2500
] 47 1.3000 1.3300
49 1.3300 1.3700
51 1.4200 1.2500
(- 53 1.3000 1.2600
55 1.3200 1.3000
57 1.2500 1.3100
r 59 1.2600 1.2500
61 1.3300 1.3200
63 1.3600 1.2600
r 65 1.2100 1.3800
&7 1.3300 1.3700
&9 1.3700 1.3400
71 1.3600 1.2500
r 73 1.2400 1.4100
75 1.2400 1.3400
77 1.2600 1.4300
{ 79 1.1600 1.2400
81 1.2900 1.2800
83 1.3000 1.3100
85 1.3400 1. 1900
r 87 1.3800 1.2700
89 1.3500 1.3500
91 1.2300 1.2900
r 93 1.3800 1.2300
: 95 1.2900 1.2100
97 1.3500 1.2800
r 99 1.3%100 1.3400
r
b
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CROWS NEST RESOURCES
Fime FFasss sl —-—-3Z3EZEFZ
Fellet =2

BASIC STATISTICS
kkokxsokkokk Rk kokkkkkkRkkokx Rk xxkkk
N = 100

STD ERROR OF THE MEAN= - 01
MEAN = 1.2953

COEF OF VARIATION = 4.64%
VARIANCE = « Q036
STANDARD DEVIATION = . 0601
SKEWNESS = L0214
KURTOSIS = 2.3359

?5. 004 C.I. FOR MEAN:
( 1.28B34, 1.3072)
ONE-TAIL t( 99 , 025 )= 1.984466173739

LTD.
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VITRINITE FREQUENCY DISTRIBUTION

NO %
27 e /
24 T 24 \
S Crows Nest Resocurces \
21
Pine Pass F%wzjecﬁ
18 T 18
Scmv:le 8]1—33349
15 115 Pal lak M2
12 T 12 Romax = 1. 33 i a. 6%
g Ta
6 T6 \
3 T3 / \
L ! | ! #J/// \\\L
E ﬂ 1§ T T i 1 T
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VITRINITE REFLECTANCE DaTtTe FOR
CROWS NEST RESOQOUIRCES LTD

Fimne Fass 81 —-323X49893

Fellet #H#H1

1 X(I) X{(I+1)
1.32500 1.3600
=z 1.3600 1.3800
S 1.3700 . B200
7 1.2900 1.4100
9 1.73400 1.32400
11 1.4200 1.4200
= . 2600 1.3500
15 1.3500 1.4000
17 1.34600 1.3900
19 1.32300 1.3500
21 1.3500 1.3700
23 1.32200 1.3800
25 1.3400 1.3900
27 1.3600 1.3000
29 1.3900 1.2100
Z1 1.4000 1.4100
23 1.32600 1.3000
29 1.3300 1.3400
27 1.3200 1.3400
9 1.33200 1.3900
41 1.3600 1.3400
47 1.3400 1.4100
45 « SZT700 1.3200
47 1.3900 1.3200
49 1.2900 1.3300
51 1.3800 1.3900
oS3 1.2600 1.2700
59 1.2700 1.3700
57 1.2900 1.3300
59 1.3700 1.3400
61 1.3800 1.3000
673 « 3700 « 2700
&5 1.2600 1.3300
&7 1.3500 1.3900
69 1.3100 « 2400
71 1.2600 1.4100
73 1.3600 1.2900
75 1.2600 1.2800
77 1.3600 1.2700
79 1.2500 1.23100
81 1.2600 1.3200
83 1.2600 1.2900
85 1.2200 1.3200
87 1.2600 1.2600
a9 1.2800 1.2900
21 1.3000 1.2900
93 1.2700 1.3000
95 . 2500 1.3300
Q@7 1.2900 1.3100
9 1.2700 1.2600
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CROWS NEST RESOURCES
Fime Fass 81— 3X3XZ48
Frellet +=H 1

BRASIC STATISTICS
L 222230232222 22 8282222222020 220 2"
N = 100

STD ERROR OF THE MEAN= - 00
MEAN = 1.3324

COEF OF VARIATION = 3.48%
VARIANCE = Q022

STANDARD DEVIATION = .0464
SKEWNESS = —. 04690

KURTOSIS = 2.0028

?5.00% C.I. FOR MEAN:
¢ 1.3232, 1.3416)
ONE-TAIL t( 99 , .025 )= 1.98466175739

LTD.



NO %
i "
32 32
E .Sanmale 81—-3348
20 20
Pellet #1
16 1B Romax = 1.33% g, gs5x
12 T 12
8 T8
4 14
| 1 | | 1 \l
B B I 1 | | ] ] 1
VITRINITE TYPE <(V-STEP)
LIM:
<, e, o, - ‘A:. S; c“; d;. \9;

David E. Pearson & Asscociates Ltd.
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VITRINITE REFLECTANCE DAaTe FOR
CROWS NEST RESOURCES LTD.O

Fimne Fass
Fellet 2

I X(I»
1 1.3600
3 1.3100
= 1.4300
7 « 3600
9 1.3300
11 1.3400
1z 1.3100
15 1.3900
i7 1.3600
19 1.3100
2 1.3600
23 1.4100
25 1.3000
2 1.3100
29 1.3400
31 1.3500
33 1.3300
z5 1.3400
37 1.2900
39 1.3300
41 1.3500
43 1.3400
45 1.3900
47 1.3500
49 1.3700
o1 1.2800
o3 1.3200
59 1.3800
57 1.32000
59 1.3000
61 1.2900
&3 1.3800
65 1.3400
&7 1.2900
692 1. 3300
71 1.4600
73 1.3000
75 1.3200
77 1.3800
79 1.3600
81 1.39200
83 1.3600
a5 1.3300
87 1.3500
a9 1.4100
21 1.2700
Q= 1.2800
) 1.2500
2?7 1.3700

99 1.3600

S81—=3=498

X(I+1)
1.3000
1.3700
1.3200
1.2700
1.3200
1.2600
1.3500
1.3400
1.3200
1.3000
1.4000
1.3100
1.3300
1.2800
1.4500
1.3800
1.3500
1.3700
1.3400
1.4200
1.3600
1.4400
1.3400
1.4000
1.2700
1.3000
1.3900
1.3200
1.3800
1.3200
1.3600
1.3800
1.2700
1.3300
1.3400
1.2600
1.3700
1.3300
1.3200
1.3200
1.2600
1.3700
1.3800
1.3700
1.3100
1.3400
1.2700
1.2700
1.3300
1.3600
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CROWS NEST RESOURCES
Finme Fass 81—33F48
Fellet ==

EBASIC STATISTICS
KRR RKAEKKE KKK I KKK KKK

N = 100

STD ERROR OF THE MEAN= « Q0
MEAN = 1.3390

COEF OF VARIATION = X.32%
VARIANCE = » 0020

STANDARD DEVIATION = . 0445
SKEWNESS = « 2525

KURTOSIS = 2.8777

95.00%4 C.1. FOR MEAN:
¢ 1. 3302, 1.3478)
ONE-TAIL t( 99 , .025 )= 1.98466175739

L.TD .



NO

40

43

30

25

20

15

1@

LIM:

40
T 35
Crows Nest Resocurces
1 30
FPine Pass Pro_ject
ol
28 Sample 81—-3348
. Pellet #Z2
20
Romesx = 1. 34 T . p4x
=k
15
T 10
Ts J
L | I | I o
i t f ! 1 ] i

T’I - -
David E. Pearson & Asscciates Ltd.

VITRINITE TYPE (V-STEP)
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YITRIMITE REFLECTANCE DatTds FOR
CROWS NEST RESOURCES LLTD .

Fime Fass 81— 3X3250

Fellet #H1

i
!

—_—

1 X(I) X(I+1)
1.3700 1.2800
— = 1.3700 1.2900
) 5 1.3000 1.2600
R 7 1.3700 1.2200
9 1.2800 1.2800
-1l 1.2500 1.3700
= 1.3100 1.3300
15 1.3000 1.3300
17 1.3800 1.3100
f' 19 1.3000 1.2800
2 1. 2900 1.2300
23 1.3400 1.2800
r 25 1.3300 1.3600
27 1.2700 1.3200
29 1.3200 1.3000
1 1. 3500 1.2400
r 33 1.3400 1.3100
) 35 1.3700 1.3400
- 37 1.3700 1. 2600
l 9 1.32900 1.3700
[ 41 1.3200 1.3500
43 1.3700 1.3700
r 45 1.2300 1.3700
} 47 1. 3600 1.3200
49 1.3700 1.2500
S1 1.2600 1.2800
( 53 1.3200 1.2800
55 1.3300 1.3100
57 1.2400 1.2200
( 50 1.2600 1.2700
&1 1. 3900 1.3100
3 1. 3400 1.2700
rooes 1.3100 1.4000
{ &7 1.3000 1.3500
&9 1.3000 1.3600
- 71 1.3300 1.2700
| s 1.2600 1.3100
75 1.2800 1.2300
77 1.3400 1.3000
( 79 1.3700 1.2700
81 1.3500 1.2400
3 1.2800 1.3500
- 85 1.3300 1.3600
| 87 1.3700 1.2900
89 1.3500 1.3600
91 1. 3500 1.2200
{ 93 1.2800 1.3500
9 1.3700 . 2300
97 1.3700 1.2300
99 1.3200 L IIO0

———
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CROWS NEST RESOURCES
Finme Fasses 8123250
Fellet + 1

BASIC STATISTICS
LSS 2222202820002 02002228822232)

N = 100

STD ERROR OF THE MEAN= .00
MEAN = <3136

COEF OF VARIATION = I.63F%
VARIANCE = » OO2E

S8TANDARD DEVIATION = 0477
SKEWNESS = —. 2647

KURTOSIS = 2.0132

25.00% C.I. FOR MEAN:
{ 1.3041, 1.3231)
ONE-TAIL t( 99 , 025 )= 1.9846417573%9

LTD.



NO %

32

28

24

20

16

12

LIM:

VITRINITE FREQUENCY DI IBUTION
Tes
| |
24
Crowe Nest Rescurces
T 2o Pine Pass Pro_ject / \
1 Sample 81-3354 ! |
i Pellet #1 \
T 12 Romax = 1.31% @. asx :
ta \\
T4 ‘
Y
L | | ! e d —*¥“\4 1. 1
7 T == 1 1 1 T ! 1
VITRINITE TYPE (V-STEP)
=5 ®, o, ,. W S "5 s By T

David E. Pearson & Associates Ltd.



VITRIMNITE REFLECTANCE DAaTae FOR
— CROWSE NEST RESOURCES LLTD.

Fimne Fases 81 —F33:550
Fellet #2322

r' 1 X(I) X(I+1)
1 1. 4200 1.3300
3 1.3700 1.3700
r 5 1.3600 1.3700
i 7 1.3300 1. 3800
9 1.3900 1.4100
11 1. 3000 1.3700
r 13 1.2500 1.3100
15 1.3800 1.3900
17 1. 2600 1.3600
r 19 1.3400 1.3100
21 1.4100 1.3300
2 1.3400 1.4200
25 1.3700 1.3300
[. 27 1. 3500 1.3300
26 1.3000 1.3000
31 1.3100 1.2900
(' %3 1.3300 1.3100
a5 1.3200 1.2300
=7 1.3400 1.3900
9 1.4200 1.3200
[. 41 1.3600 1.3600
473 1.3700 1.2500
45 1.3400 1.2600
(' 47 1.2700 1.2600
49 1.4100 1.3400
59 1.3200 1.3800
r 53 1.3100 1.3900
55 1.1700 1.2600
57 1. 3000 1.2600
560 1.2900 1.2800
F 61 1.3500 1.2900
6% 1. 3200 1.4100
65 1. 4000 1. 2500
r &7 1.1900 1.3200
69 1.3300 1.3%00
71 1.3200 1.3300
(‘ ot 1.2400 1.4200
75 1.3700 1.3600
77 1. 4000 1.3000
79 1.3700 1.2700
f g1 1.2200 1.3100
8z 1.2200 1.3500
85 1.1900 1.4200
(' a7 1.3200 1. 2600
89 1.1700 1.2900
91 1.3000 1.2500
97 1.3400 1.4200
(. 95 1.2100 1. 3600
97 1.4200 1. 2500
[- 99 1.32400 1.3700

1



CROWS NEST RESOURCES
Finmne Fass 821 —33550
Fellet H2

BASIC STATISTICS
E S22 2022082230283 0222222028
N = 100

STD ERROR DF THE MEAN= .01
MEAN = 1.3252

COEF OF VARIATION = 4.59%
VARIANCE = « OO37

STANDARD DEVIATION = - 0609
SKEWNESS = —. 4635

KURTOSISE = 2.7217

?5.004 C.I. FOR MEAN:
{ 1.3131, 1.3373)

ONE~-TAIL £( 99 , 025 )= 1.9846617573%

L.TD.



NO %

32

28

24

20

16

12

LIM:

VITRINITE FREQUENCY DISTRIBUTION

Crowses Nest Rescurces

Pimne Pass Pro_ject

Sample B81-3350 /
16 Pallat #5

Romes = 1.5 Y p. g%
12
8
4 \\

1 L 1 1 ] ] |
ﬂ I | 1 | T I I

r. @u d‘n ) ; :‘

David E. Pearson & Asscciates Ltd.
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CROWS NEST RESOURCES LLTD

—er —m o

Fimne Fass Sample 81—35355
CAaMET methodd

Semifusinmni te

COUNT

VIT.
EX.
R.5.F.

TOTAL R

MAC.
I.5.F.
FUS.
INERTO

TOTAL 1

100 200
75 77
S 2
a8 ?.9
88 88.5
Q 1

8 7.9

1 o]

3 1
12 11.5

BASIC STATISTIC

MEAN
VIT. 80.40
EX. 2.60
R.S.F. 720

TOTAL R 20.20

MAC. Q.40
1.5.F. 7 .20
FUS. Q.50

INERTO. 1.70

TOTAL 1 ?.80

21

-
'

Hl::'ml

400

WiNg

0

-
'’

M.—I-ml

10

S00 600

0
. ~
u o N

w
W
&}
w

ai}
W AR

7.9 14.

&}

VARNCE .

MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT. 77.75
EX. 2.51
R.5.F. 6.96

TOTAL R 87.22

MAC. Q.39
I.8.F. 6.96
Fus. 0.48

INERTO. 1.64

!

MIN.MAT Za 3G

TOTAL I 12.78

700
87
0

4.5

F1l.

A1}

]

-~
'~

e (N

F00

8
e b

?1.

u

-
)
-

w

[ SEE]
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3338

Semifusinite — CANMET method

REACTIVE S-F 6.9%

VITRINITE 77.7% BN o EXINITE 2. 5%

P 0 0O 0 0006608888 8%

MINERAL MATTER 3.3%
INERTODETRINITE 1.6%

INERT S-F 6.9%
MAC + FUS .8%

David E. Pearson & Aesocciatee Litd.



CROWS NEST RESOURCES LLTD
Fime Fass Sample 81 -—-3Z3IEF3E5%

Semi Fusimite — CAaNMNMET methood
COUNT 100 200 =00 400 500 600 700 800
—
L OVIT. 44 55 48 52 2 =8 53 44
EX. O 0 0 0 0 z 0 0
— R.G.F. 2 21 22.5 20 26.5 27 22 26,5
‘' TOTAL R 70 76 70.5 72 468.5 68 75 72.5
F'MAC. 1 0 0 1 1 1 1 1
\ I.S.F. o4 21 22.5 20 26.5 27 22 26.5
FUS. 2 1 1 1 2 4 0 0
r INERTO = 2 6 6 2 0 2 0
4
r TOTAL I 0 24  29.5 28  31.5 32 25 27.5
b
[ BASIC STATISTIC
'S
MEAN ST.DEV. VARNCE .
VIT. 46. 40 5. 89 z4.71
EX. 0. 40 0.97 0.93
R.S.F.  24.40 .03 9. 16
TOTAL R 71.20 2.86 8.18
MAC. 0. 90 0.57 0.32
1.S.F. 24.40 3. 03 9.16
FUS. 1.30 1.16 1.34
INERTO.  2.20 2.25 5.07

r2

TOTAL I 2B.80 .86 g8.18

MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT. 44.56
EX. 0.38
R.S.F. 23.43

TOTAL R 68.38

MAC. 0.86
I.8.F. 2E.43
FUs. 1.23
INERTO. 2.11

MIN.MAT 3.96

T Y O™ TY O OTY O™ T T Ty Y T

TOTAL I  Z21.62

|
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3339

Semifusinite — CANMET method
VITRINITE 44.5%

EXINITE .3%

MINERAL MATTER 3.89%

INERTODETRINITE 2. 1%
FUSINITE 1.2%

REACTIVE S-F 23. 4%

MACRINITE .8% INERT S-F 23. 4%

David E. Pearson & Aesocciates Ltd.
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CROWsSs NEST RESOURCES LTD
Finmne Fass Sample 81 -F235498

Semi fusimi te

COUNT 100 200
VIT. 65 74
EX. 0 0
R.5.F. 17 11.3
TOTAL R 82 85.5
MAC. 1 1
I.5.F. 17 11.5
FUS. 0 1
INERTO o) 1
TOTAL I 18 14.5

BASIC STATISTIC

MEAN
VIT. 73.30
EX. Q.40

R.8.F. 12.13

TOTAL R 835.895

MAC. 0.70
I1.8.F. 12,15
FUS. O.60
INERTO. 0.70

TOTAL I 14.15

MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT. 71.36
EX. 0.39
R.S.F. 11.83

TOTAL R 83.57

MAC. 0.68
I.5.F. 11.82
FUS. 0.58
INERTO. 0.68

MIN.MAT 2465

TOTAL I 16.43

200
70
0O

12.5

8

i

4]

[
A
= s (e

16.

u

ST.

400

&8

DEV.

5. 56
(:). 70
3.06

.06
0.48
3. 06

0.84
Q.95

F. 08

500

14-

Wr oo

w

&00

VARNCE.

30.90
0.49
L] 39

?.39
0.23
?.39

0.71
0. 90

?.39

CannMET method

700

W=

71

0 e

ol

800

78
O
10

1000
&7
0

15.5

82.5

-
'

[N
o
(SR e

-~
D]

17.3



MACERAL DISTRIBUTION «

Pine Pass Sample #81-3348
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Semifusinite - CANMET method

VITRINITE 71.3%

- MINERAL MATTER 2. 6%
ERTODETRINITE . 6%

INERT S-F 11.8%

MAC + FUS 1.2%

EXINITE .3%
REACTIVE S-F 11.8%

David E. Pearson & Asecciates Lid.
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CRDODOWS RRMEST RESQOURCES
Finmne Fass Sample 81—3X
CAMPMETT mext ool

Semi Fusimi bte

COUNT 100
VIT. 70
EX. =
R.S.F. 12.5
TOTAL R 85.5
MAC. O
I.8.F. 12.5
FUS. O
INERTO 2
TOTAL I 14.5

BASIC STATISTIC

MEAN

VIT.
EX.
R.S5.F.

TOTAL R
MAC.
I.8.F.

FUS.
INERTO.

TOTAL 1

71.00
1.70

12.45
85.15

Q.20
12.45

0.20
2.00

14.85

ST.DEV.

4.0
1.25

2.11
2.49
0. 42
2.11
0. 63

1.33

2.49

e

500

MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT.
EX.
Rl Sl FI

TOTAL R
MAC.
I-SIFI
FUS.
INERTO.
MIN.MAT

TOTAL I

&7.78
1.62
11.89

81.29

0.19
11.89
0.19
1.91

LTD

=00

VARNCE.

16.22
1.57
4.47

0.18
4.47
0.40
1.78

700

800

78
8

89

o

= @

G

11

1000

~

e L4 (0

[y

9]
11
v}
Q

11
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3350

Semifusinite — CANMET method

REACTIVE S-F 11.8%

VITRINITE 67.7%
EXINITE 1.6%

INERT S-F 11.8%
MAC + FUS .3%

David E. Pearson & Associates Ltd.



CROWS NEST RESOURCES LTD

Firmne Fass Sample 21—
Semifusimite —

N

COUNT

VIT.
EX.
R.B.F.

TOTAL R
MAC.
I.5.F.

FUS.
INERTO

TOTAL I

M 7T 7Y 7T T Ty Ty T

T T "Y1 Y T

M M

100

77
O

BASIC STATISTIC

200
87
0

1

88

-~
‘"'

A - 0

MEAN

VIT.
EX.
R.G.F.

TOTAL R
MAC.
I.5.F.

FUS.
INERTO.

TOTAL 1

VIT.
EX.
R.S.F.

TOTAL R
MAC.
IISIF-
FUS.
INERTO.
MIN.MAT

TOTAL I

80.40
2460

T30
86.30
0.40
11.10

Q.50

1.70

13.70

MACERAL DATA CORRECTED

77.73
2.91
3.19

83.45

0.39
10.73
0.48
1.64

3.30

300

82

P

HF.OEMNMSLER method

400

ST.DEV.

3.60
1.71

2.58
2.73
0.70
2.42

0.532
1.25

2.75

BEEE
S00 600

8C 7

o PO
Sgaw

87 8

R

O

—
o)
e NO

13 11

VARNCE.

12.93
2.932
6.68

7.7

0.49
5.88
0.28
1.37

FOR MINERAL-MATTER

700

7

kN

84

14
O

16

800

8

k)

1000

14
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3338

Semifusinite — KOENSLER method

VITRINITE 77.7%
REACTIVE S-F 3.1%

TR — EXINITE 2.5%

MINERAL MATTER 3.3%
INERTODETRINITE 1.6%

INERT S-F 18.7%

MAC + FUS .8%

David E. Pearson & Asscciates Lid.



CROWS MEST RESOURCES LLTD
Finmne Fass Sample 81— =3

TSemifusinmnite — KHOERNSLER method
COUNT 100 200 300 400 500 600 700 800 00 1000
—
|
[ VIT. 44 55 48 52 42 8 573 44 46 =8
EX. 0 0 0 0 0 k3 0 v) 1 0
r R.S5.F. 7 12 9 = 12 15 18 18 12 12
TOTAL R 53 67 57 61 54 S6 71 64 59 50
f'MAC. 1 0 0 1 1 1 1 1 1 >
1.5.F. 41 O 36 31 41 %9 26 %5 g 47
FUS. 2 1 1 1 2 4 O 0 1 1
[‘INERTD = 2 6 6 2 0 2 O 1 0
r TOTAL I 47 %3 4% 39 46 44 29 z6 41 50
r BEASIC STATISTIC
MEAN ST.DEV. VARNCE.
[‘ VIT. 44,40 5. 89 z4.71
EX. 0.40 0.97 0.93
r R.S5.F. 12.40 Z. 469 13.60
TOTAL R 59.20 6.60 43,51
( MAC. 0.90 0.57 0.32
1.5.F. Z6. 40 6.19 38.27
FUS. 1.30 1.16 1.34
(- INERTO. 2.20 2.2 5,07
r TOTAL I 40.80 b6.60 43,51
MACERAL DATA CORRECTED FOR MINERAL-MATTER
f VIT. 44,56
‘ EX. 0.38
R.S.F. 11.91
f TOTAL R  56.86
. MAC. 0.86
. 1.5.F. 34.96
FUS. 1.25
INERTO. 2.11
r

MIN.MAT 3.96

-y

TOTAL I 43.14
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3339

[ﬁﬂ HEWLETT

PACKARD

Semifusinite — KOENSLER method
VITRINITE 44.5%

EXINITE .3%

REACTIVE S-F 11.6%

INERTODETRINITE 2. 1%

MACRINITE .8% FUSINITE 1.2%

INERT S-F 34.9%

David E. Pearson & Associates Ltd.
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CROWS MNEST RESOURCES LLTD
Fimne Fass Sample 81— 323548

Semd Ffusinmnite

COUNT 100 200
VIT. &5 74
EX. 0O 0
R.S.F. i1 10
TOTAL R 76 84
MAC. 1 1
I1.5.F. 23 13z
FUS. Q i
INERTO O i
TOTAL 1 24 146
BASIC STATISTIC
MEAN
VIT. Z. 30
EX. Q.40
R.S.F. Q.30
TOTAL R 83.00
MAC. 0.70
I.8.F. 15.00
FUs. 0.60
INERTO. Q.70
TOTAL 1 17.00

00

70
)
7

3
s D

J
.

HOENSLER method

400
68
0
10

78

N
M

ST.DEV.

9. 56
0.70
.40

5.06
Q.48
4.97

0.84
c’. 95

Sie Qb

-
o

[

(RN R

-
W
0

VARNCE .

30.90
0.49
11.57

25.56

0.23
24.67
0.71
0.90

M
o
4
o

MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT.
EX.
R.5.F.

TOTAL R
MAC.
I.5.F.
FUS.
INERTO.
MIN.MAT

TOTAL I

80.80
0.68
14.60
0.58
0.68

2a b3

19.20

800

F00

oo kMm

86

1000
&7
o}

14
B1

0

[y
M N

i9



MACERAL DISTRIBUTION

Pine Pass Sample #81-3348

Semifusinite — KOENSLER method

VITRINITE 71.3%

MINERAL MATTER 2.6%
ERTODETRINITE . 6%

INERT S-F 14.6%

EXINITE .3% MAC + FUS 1.2%
REACTIVE S-F 9%

David E. Pearson & Asscciates Lid.
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b

Finmne PFPass Sample 8123250

Semifusinrmnite

COUNT 100 200
VIT. 70 72
EX. X (9]
R.S.F. 7 9
TOTAL R 80 81
MAC. Q 1
I.8.F. i8 15
FUS. O O
INERTO 2 3
TOTAL I 20 19
BASIC STATISTIC
MEAN
VIT. 71.00
EX. 1.70
R.S.F. 6. 90
TOTAL R  79.60
MAC. 0,20
I.8.F. 1i8.00
FUS. 0.20
INERTO. 2.00
TOTAL. I 20.40
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MACERAL DATA CORRECTED FOR MINERAL-MATTER

VIT.
EX.
R.5.F.

TOTAL R
MAC.
I.5.F.
FUS.
INERTO.
MIN.MAT

TOTAL I

67.78
1.62
6.39
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0.19
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MACERAL DISTRIBUTION

Pine Pass Sample #81-3350

Semifusinite — KOENSLER method

VITRINITE 67.7%
REACTIVE S-F 6.5%

EXINITE 1.6%

MINERAL MATTER 4.5%
INERTODETRINITE 1.9%

INERT S-F 17.1%

MAC + FUS .3%

David E. Pearson & Associatee Ltd.



