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1. SUMMARY

Along Brazeau Range near Nordegg, Alberta and within metallic and industrial minerals permit
9396010038, the Devonian Palliser Formation, the Upper Devonian to Lower Carboniferous Banff
Formation, and the Lower Carboniferous Rundle Assemblage were examined for high-calcium
limestone.

During June and July 1994, September 1995, and July and September 1997, Paleozoic
limestone units were examined at 34 locations, and 162 samples were collected and analyzed for
whole rock constituents and LOIl. Samples were collected from a total stratigraphic thickness of
about 535 m, while more than 850 m of strata were examined.

More than 600 m of the lower part of the Rundle Assemblage were examined at 30 sections
and 142 samples collected from about 466 m normal thickness of strata. Concentrations of CaO
vary from 35.22 to 55.30%, with up to 17.29% MgO, and up to 0.75% SiO,.

The Banff Formation was examined at five sections representing more than 175 m of strata
and 11 samples were collected from about 14 m normal thickness of strata. Concentrations of
CaO vary from 25.66% to 53.87%, with up to 21.76% MgO, and up to 27.95% SiO,.

About 70 m of the Palliser Formation were examined at four sections and nine samples
collected from about 55 m nomal thickness of strata. Concentrations of CaO vary from 31.49%
to 51.75%, with up to 21% MgO, and up to 2.16% SiO,.

Carbonate units examined within the Palliser and Banff Formations are of litle economic
interest for high-calcium limestone, as they exhibit low concentrations of CaO, and elevated
concentrations of MgO, SiO,, or both. High-calcium limestone units are present within the lower
Rundle Assemblage; however, thickness and constituent concentrations exhibit variability along

strike.
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2. INTRODUCTION

During 1994, 1995, and 1997, Halferdahl & Associates Ltd. on behalf of Continental Lime Ltd.
conducted exploration for high-calcium limestone within west-central Alberta. This assessment
report describes the exploration conducted within metallic and industrial minerals permit
9396010038 which encompasses the northern part of Brazeau Range of the Alberta Foothills.

This report contains analytical data for samples collected in 1994, 1995, and 1997, as well

as geologic observations made while collecting these samples and interpretation of the resuits.

3. GEOGRAPHIC SETTING AND ACCESS

Metallic and industrial minerals permit 9396010038 encompasses the northemn part of Brazeau
Range near Nordegg, Alberta. Nordegg, with year-round facilities is located 79 km west of Rocky
Mountain House on Highway 11 (Fig. 3.1). It has a gas station, motel, restaurant, store, and a
Heritage Centre with information on the surrounding area including former coal mines. lts
population is less than 200; its local economy is based on oil and gas, tourism, the Nordegg Lime
Quarry, lumbering, and the Nordegg Correctional Institute. Rocky Mountain House has a
population of 5400. The economy of Rocky Mountain House is based mostly on agriculture,
lumber, oil and gas, and tourism.

The ridges and mountains immediately north of Highway 11 extend northwesterly for about
15 km. Shunda Mountain reaches a maximum elevation of 2060 m with elevation on the valley
floor slightly less than 1500 m. Timberline is at an elevation of approximately 2000 m. Access
to the area is via the Shunda Creek road or the Forestry Trunk Road with tumoffs ¥2 km and
two km west of Nordegg, respectively (Figs. 7.1 and 7.4). A number of bush trails, cut lines, and
logging roads crisscross the area and are passible for all-terrain vehicles.

Between Nordegg and Gap on North Saskatchewan River, Storm Mountain reaches an
elevation of 2038 m and other peaks rise to more than 1950 m (Fig. 7.4). Timber line is at about
1900 m. Access is via the Forestry Trunk Road about two km west of Nordegg or a former coal-
mine road immediately south of the town of Nordegg and ‘through the grounds of the Nordegg
Correctional Institute. Gap on North Saskatchewan River can be reached by a 4-wheel-drive road
that follows the power lines immediately north of North Saskatchewan River. Bush trails and cut

lines crisscross the area and are passible for all-terrain vehicles. Most bush roads shown on the
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1:50,000 topographic maps contain erosion bars that prevent passage by 4-wheei-drive vehicles.

The area is part of the eastern-slope montane forest ecological region. Below timber line
vegetation consists of dense stands of aspen, lodgepole pine, white spruce, and less frequent
stands of Douglas fir. In the subalpine zone vegetation consists of stunted subalpine fir and
Englemann spruce and above timber line, of alpine foliage. Vegetation in areas of rugged
limestone outcroppings is generally sparse. Areas of lowest relief are covered with dense stands
of black spruce and thick undergrowth, with local muskegs and swamps.

In this report informal names are applied to previously unnamed geographic features for

convenience.

PROPERTY, EXPLORATION, AND EXPENDITURES

41  METALLIC AND INDUSTRIAL MINERALS PERMIT 9396010038
In early 1996, Continental Lime Ltd. acquired metallic and industrial minerals (MAIM) permit
9396010038 to cover Paleozoic limestones near Nordegg, Alberta (Table 4.1 and Fig 4.1). The
pemit is divided into two parts by quarrying leases, and by Land Use Zones 4 and 8 as
designated by the Alberta Eastern Slopes Policy (Alberta Forestry, Lands, and Wildlife, 1988).
The original area of MAIM permit 9396010038 totalled 8,716 hectares (Table 4.1 and Fig. 4.1).
This has been reduced to 3,286 hectares, based on the exploration described herein.

4.2 1994, 1995, AND 1997 EXPLORATION

Between June 21 and 27, 1994 and between July 13 and 15, 1994 those parts of Brazeau
Range within MAIM Permit 9396010038 were examined by Halferdahl & Associates Ltd. on behalf
of Continental Lime Ltd. for high-calcium limestone (Dahrouge and Halferdahl, 1995). Limestone
outcrops were examined, sampled, or both at 16 locations (Appendix 2A; Fig’s. 7.1 and 7.4;
Table 4.2). A total of 64 samples representing about 225 m of strata were collected from more
than 445 m of strata examined.

Between September 23 and 25, 1995 Halferdahl & Associates Ltd. examined and sampled
limestone outcrops at eight locations (Dahrouge and Halferdahl, 1996). A total of 32 samples
representing about 74 m of strata were collected from more than 120 m of strata examined

(Appendix 2B).
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Between July 12 and 14, 1997 (Pana and Dahrouge, 1998) and September 17 and 21, 1997
Halferdahl & Associates Ltd. examined and sampled limestone outcrops at 18 locations. A total

of 66 samples representing about 236 m of strata were collected from 288 m of strata examined

(Appendix 2C).
TABLE 4.1 DESCRIPTION OF METALLIC AND INDUSTRIAL
MINERALS PERMIT 9396010038 OF CONTINENTAL LIME LTD., NEAR NORDEGG
Comm. Expiry Land Description Size
Date Date {Tp-RWS) (Ha)

Permit Area (Fiq. 4.1)
1996-01-17 35811 39-14W5 (Sections: 35; 36W)
40-14WS5 (Sections: 1SW,L12,L13; 2; 3NE; 9NE; 10; 11S,
NW; 15; 16; 17E,L11,L14; 19N,L5,L6,L7,L8; 20;
218,21NW,; 28SW; 29; 30; 31E,L3,L4; 32S, 32NW)
40-15W5 (Sections: 24NE,L7,L8,L13,L14; 55,L9S,L10S;
26WP*, 26SE; 34NP°, 34SEP*; 35SWP*, 35NWP°)
41-15W5 (Sections: 2SWP°; 3SP°,3N; 4NP°;
S5NEP1',L13,L14; 7N, 7SE; 8;9; 30SW)
41-16WS5 (Sections: 12N,12SE; 13; 14N,14 SE; 22; 23; 24;

25; 26; 27) 8716
Reduced Permit Area (Fig. 4.1; This Report)
35080 37272 39-14WS5 (Sections: 35NE,L7,L8)

40-14WS5 (Sections: 2SE,NW,L3,L5,L6,L10,L15;
10SE,NW,L3,L5,L6,L9,L10,L15; 11L3,L4; 15L3,L4,L5:
16NW,L5,L6,L7,L8,L9,L10,L15; 17L7,L8,L9,L16; 19N;
20NW,L1,02,L7,L10,L15; 30L2,L3)

40-15W5 (Sections: 24L9,L16; 25L.1,L5,16,L7,L8,L9S,
L10S; 26L6P* L7,L8)

41-15W5 (Sections: 3L.2,L3,L4P°,L5,L6,L7,L11,L12,L13;
419,.113,14,L15,L16; 5L16; 7NE,L8,L14;
8S,110,L11,L12; 9S,10L4,L5; 18S,L11,L12,L16;
19SE,L9,L10,L13,L14,L15; 30L4)

41-16WS5 (Sections: 13NW,L1,L6,L7,L8,L9,L10,L15;
231.1,18,L9,L14,L15,L16; 24SW,N,L2,L7,L8;
25SW,L1,12,L7,L11,L12; 26S,L9,L10,L11,L12;
27SE,L9,110) 3286

* Part lying outside land use zone 8
° Part lying outside land use zone 4
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TABLE 4.2 LOCATIONS SAMPLED IN 1994, 1995, AND 1997

Number of Measured Sampled
Location Samples Stratigraphic Stratigraphic

Thickness (mj  Thickness {m}

Livingstone Formation (Fig's. 7.1 and 7.4)

94-1 North Knob 4 17% 17%
94-2 Little Shunda Mountain 3 12% 12%
94-3 Shunda Mountain Road 3 12% 12%
94-4 Coliseum Mountain-North 9 34%, 27
94-5 Coliseum Mountain-South 6 7% 34%
94-7 Mountain E of Martin Creek - Location 1 S 28% 10%
94-8 Mountain E of Martin Creek - Location 2 2 >21 14%
94-9 South Ridge on Storm Mountain 7 16 13%
94-10 Dipslope Mountain 5 36% 23
94-11 At Gap on North Saskatchewan 8 49Y%, 38
95-1 South End of Ridge from Little Shunda Mt 4 10 9
95-2 Along Cut Line South of Little Shunda Mt. 1 6% 6%
95-3 Creek Valley S of Little Shunda Mt. 5 13% 13%
95-4 Creek Valley 2 kam W of Shunda Mt 6 TVa Ve
95-5 Shallow Creek Bed on SW Flank of Shunda Mt 5 >20 10
95-6 Dip Slope 2lan S of Shunda Mountain 1 1% 1%
95-7 Apprximate Dipslope on S Flank of Coliseum Mt 5 >28 1%
95-8 North Side of Hwy 11, E of Nordegg tumoff 5 >33 14%
97-1 NW shore of Coyote Lake 3 12 1
97-2 Ridge Trending E from Coyote Lake 1 5 5
97-4 Tributary Creek NE of North Knob 1 4 4
97-6 Creek on SW Flank of Coliseum Mountain 7 25 15
97-7 Cliff Outcrops at W Bank of Martin Creek 6 39 29
97-9 Southwest Side of Ridge at N End of Dipslope Mt 6 23%: 23%
97-10 Southwest Side of Ridge neart N End of Dipslope Mt 5 13 12
97-11 Southwest Flank of Dipslope Mt. 200 m Down Ridge 4 10% 7%
97-12 Low Point in Saddle on Dipslope Mountain 5 29% 27%
97-13 Cliff Between Second and Third Peaks on Dipslope 10 30% 28%
97-14 South of Second Peak from SE End of Dipsiope Mt. 3 7% 7%
97-15 Near Southemmost Peak of Dipslope Mountain 7 A7 a7
TOTALS 142 >603% 466%
Banff Formation (Fig’s. 7.1 and 7.4)
94-3 Shunda Mountain Road 5 8% 8%
84-7 Mountain E of Martin Creek - Location 1 1 131 1
94-9 South Ridge on Storm Mountain 3 2 2
94-11 At Gap on North Saskatchewan 1 28% Ya
97-3 Easterly Trending Ridge Top, N of North Knob 1 9 2
TOTALS 11 179% 13%
Palliser Formation (Fig’s. 7.1 and 7.4)
94-6 Coliseum Mountain 1 7 7
94-7 Mountain E of Martin Creek - Location 1 1 2 2
97-5 North Flank of Coliseum Mountain 5 47 31
97-8 Mountain E of Martin Creek 2 s As
TOTALS 9 71 55




4.3 EXPLORATION EXPENDITURES

Between 1994 and 1997 exploration expenditures not including G.S.T. totalled $98,027.35,
with $45,477.40 incurred in 1994, $19,224.31 in 1995, and $33,325.64 in 1997 (Appendix 1).
These expenditures are allocated to MAIM permit 9396010038 as follows:

Assessment Period Expiry Required Assigned
Date Expenditures Expenditures

Years 1 and 2 1998-01-17 $16,430 $16,430
Years 3 and 4 2000-01-17 $32,860 $32,860
Years 5 and 6 2002-01-17 $32,860 $32,860
Years 7 and 8 - $49,290 $15,877

Total: $98,027

5. PREVIOUS INVESTIGATIONS

Exploration for high-calcium limestone in the Foothills and Front Ranges of the Rocky
Mountains in Alberta began prior to 1886 when Loders Lime opened the first quarry at Kananaskis
(Matthews, 1956). Near Kananaskis, Loders Lime and its successor companies, Steel Brothers
Canada Ltd. and Continental Lime Ltd., have quarried high-calcium limestone and produced lime
for more than 100 years.

Brazeau Range of the Alberta Foothills, was mapped according to NTS map sheets by the
following officers of the Geological Survey of Canada:

NTS Map Sheet Reference
83 B/5 W% (Alexo) Erdman (1950)
83 C/8 (Nordegg) MacKay (1941a)
Douglas (1956)
83 C/9 (Chungo Creek) MacKay (1941b, 1943)
Douglas (1958)

Goudge (1945) examined limestones of the Palliser Formation and the Rundle Group along
the former CNR line near Nordegg. Holter (1976) examined the Mount Hawk, Alexo, Palliser, and
Banff Formations, and the Rundle Group near Nordegg. Hamilton (1987, 1988) examined
limestone in the Cathedral Formation, Upper Lynx Group, and Alexo, Palliser, and Livingstone
Formations near Abraham Lake, west of Nordegg. Hamilton (1987, 1988) and Holter (1990)
investigated the Eldon Formation as a source of filler-grade limestone at Windy Point, 36 km
southwest of Nordegg on the David Thompson Highway.
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6. REGIONAL GEOLOGY

In west-central Alberta, Paleozoic limestones are known to occur within the Middle Cambrian
Eldon Formation, the Upper Devonian Mt. Hawk Formation, the Upper Devonian Palliser
Formation, the Upper Devonian to Lower Carboniferous Banff Assemblage and the Lower
Carboniferous Rundle Assemblage (Table 6.1). The Palliser Formation at both Exshaw and
Cadomin supplies limestone for the manufacture of cement (Holter, 1994).

Only the regional lithostratigraphic relationships of the Palliser Formation, the Banff
Assemblage, and the Rundle Assemblage are described herein. Detailed lithostratigraphy of
sections investigated from these units are in Appendices 2A, 2B, and 2C (Section 7). A detailed
review of the regional stratigraphy is provided by Stott and Aitken (1993), Mossop and Shetsen
(1994), Halbertsma (1994), and Richards et al. (1994).

6.1 STRATIGRAPHY
6.1.1 Palliser Formation

In west-central Alberta, the Lower to Middle Famennian Palliser Formation consists mainly of
outer shelf and basinal carbonates of the Sassenach Basin (Halbertsma, 1994). The Palliser
Formation is divisible into the Morro and overlying Costigan members, which are separated by an
unconformity. The Morro Member comprises a lithologic suite dominated by carbonates with
significant lateral facies variations. The Costigan Member consists of open-marine fossiliferous
limestones and shales, with local evaporitic sedimentation. Within the Foothills and Front Ranges
of Alberta, limestones of the Palliser Formation vary from less than 180 m to more than 270 m in
thickness (Holter, 1976).

The Palliser Formation is overlain by shales of the Exhaw Formation, and siliciclastics and
carbonates of the Banff Formation.
6.1.2 Banff Assemblage

In west-central Alberta, the Exshaw, Banff and Yohin formations comprise the Banff
Assemblage (Richards et al. 1994). The Upper Famennian to Lowermost Tournaisian Exshaw
Formation is dominated by fine-grained siliciclastics deposited in euxinic basin to shallow-neritic
environment. In general, it is unconformably overlain by the Lower to Upper Tournaisian Banff
Formation, which is a heterogeneous association of carbonates and fine-grained siliciclastics
deposited on poorly differentiated carbonate platforms. Westward, the uppermost Banff

Formation grades laterally into the Rundle Assemblage.



6.1.3 Rundle Assemblage

The Lower Carboniferous Rundle Assemblage extends from MacKenzie Mountains in the
Arctic south through the Peace River Embayment to southeastern British Columbia. In west-
central Alberta, it comprises shallow-marine platform and ramp carbonates which prograded
westward over deeper water shales and carbonates of the Banff Assemblage. The lower Rundie

Assemblage is subdivided into the transgressive carbonate Pekisko Formation, and two regressive

TABLE 6.1 GENERALIZED PALEOZOIC STRATIGRAPHY
OF FOOTHILLS AND FRONT RANGES, WEST-CENTRAL ALBERTA*
System or Subsystem Stratigraphic Unit
___Assemblage .
Group Formation
S N
Mount Head
Rundle Turner Valley
Assemblage . | 4 Livingstone Shunda
Lower Carboniferous
Pekisko
Banff
Banff
Assemblage
Exshaw
1 Paliiser
Alexo
Upper Devonian
Fairholme Southesk Mount Hawk
Group® Caim |
_Pika
Cambrian g::::en
Cathedral

*Compiled from MacKenzie (1969), Richards et al. 1994, Switzer et al., 1994., and Holter, 1994.
° Fairholme Group of MacKenzie (1969) is partly equivalent to the Woodbend Group of Switzer et al., 1994.
* Current limestone production (from Holter, 1994)

successions of restricted-marine carbonates and subordinate anhydrite assigned to the Shunda
and Turer Valley formations (Richards et al. 1994). In southern Alberta the Pekisko grades
laterally into the uppermost Banff Formation. The Turmner Valley Formation extends from east-
central British Columbia to southwest Alberta. According to Richards et al. (1994), the Turner
Valley Formation thickens to the southwest and for most of its length is 50 m to 120 m thick. The

type section near Tumer Valley is 152 m thick and divisible into four beds.
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Earlier work by Douglas (1958), and MacQueen and Bamber (1968) indicate that the eastern
peritidal sequences of the uppermost Pekisko, Shunda and lower Turner Valley grade south and
southwestward into the more open-marine sequence of the Livingstone Formation (Table 6.1).

The upper Rundle Assemblage includes the transgressive Mount Head Formation.

6.2 STRUCTURE

In Front Ranges and Foothills of west-central Alberta, Paleozoic and Mesozoic strata have
been repeated along several major thrust faults. Displacements along these faults are interpreted
to be tens of kilometres. Within individual thrust sheets regionai-scale folds exhibit a spatial
relation to their leading edges. Near Nordegg, the main structural discontinuity is the northwest
to southeast trending Brazeau Thrust (Fig. 6.1). The leading edge of the thrust sheet is folded into

the asymmetrical to recumbent Brazeau Anticline.

7. PERMIT GEOLOGY

In Brazeau Range, Paleozoic limestones are present within the Palliser Formation and Banff
and Rundle assemblages (e.g., Erdman, 1950; Douglas, 1956). The area of interest is part of the
Brazeau Thrust sheet, a complex of faulted and folded Paleozoic and Mesozoic strata thrust onto
the Cenozoic strata of the Paskapoo Formation (Douglas, 1958). The eastern and western
boundaries of the Brazeau thrust sheet are defined by the northwest-striking Brazeau and Bighorn
thrusts, respectively (Fig. 6.1). The northwest trending Brazeau Anticline is the principal structure
of the area. A number of thrust faults have been mapped along the eastem margin of the
anticline.

Near Nordegg, Holter (1976 and 1994) assigned limestones within the lowermost part of the
Rundle Assemblage to the Livingstone Formation and tentatively to the overlying Shunda
Formation. In contrast, Richards et al. (1994) show carbonates of the Livingstone Formation as
overlying the Pekisko Formation and laterally equivalent to the Shunda and Turner Valley
Formations. At Shunda Mountain, Douglas (1958) assigned limestones of the lower part of the
Rundle Assemblage to the Pekisko and Shunda formations, and the overlying dolomitic intervals
to the upper part of the Rundie Assemblage.

Following Holter (1976, 1994), throughout this report the lower part of the Rundle Assemblage

will be referred to as the Livingstone Formation.
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7.1  GEOLOGY OF BRAZEAU RANGE NORTH OF HIGHWAY 11
7.1.1 Stratigraphy

The exposed parts of the Palliser Formation are up to 252 m thick and consist of finely
crystalline dolomite, and finely crystalline, mostly argillaceous dolomite and limestone (Dougias,
1956). The Palliser Formation is overlain by two metres of black shale constituting the Exshaw
Formation. The overlying Banff Formation consists of a lower recessive unit of calcareous shales
and cherty argillaceous limestone 83 m thick at Shunda Creek Gap, and an upper resistant unit
of fine-grained, medium-bedded, limestone and dolomite with crinoid remnants that is 91 m thick
on Coliseum Mountain (Douglas, 1956; Fig. 7.1).

According to Erdman (1950, p. 11) the overlying Rundle Assemblage

“outcrops as a peripheral strip around the Brazeau Range, and forms an aimost continuous dip-

slope on the southwestem flank... . The lowest member is a massive, light-weathering, coarse-
grained limestone”.

Previously measured thicknesses of the Livingstone Formation from Brazeau Range follow:

Location Reference Thick.
(m)
Shunda Mountain Douglas (1958) 32%:
Nordegg Lime Matthews (1960)° ~50%
Quarry*
Dizzy Creek* Erdman (1950) 51%

* South of Highway 11
° cf Holter (1976)

North of Highway 11 the Livingstone Formation outcrops along a 14-km band on the southwest
side of Brazeau Range and on Shunda and Coliseum Mountains (Fig's. 7.1, 7.2, and 7.3). It
consists of light- to medium-grey and medium-greyish-brown, medium-grained, thick-bedded to
massive, crinoidal calcarenite (Appendicies 2A, 2B, and 2C). Sampled thicknesses of limestone
units within the Livingstone Formation ranged from less than a few meters to 34% m; they are
partly determined by the present erosional surface. On Shunda Mountain about 53 m of
recessive, thin-bedded, argillaceous microcrystalline limestone with thin-bedded dolomite and
about 109%2 m of dolomite and argillaceous dolomite have been assigned to the Shunda
Formation and the upper part of the Rundle Assemblage, respectively (Douglas, 1958).
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7.1.2 Structure

North of Nordegg the main structural elements within Brazeau Range include Brazeau
Anticline, and Coliseum Fault, which is a splay from the Brazeau Thrust (Fig’s. 7.1, 7.2, and 7.3).
North of Highway 11 the asymmetrical Brazeau Anticline trends northwesterly; one limb dips gently
to moderately to the southwest and the other steeply northeast to overtumed. Local faults and

folds are present on both limbs.

7.2 GEOLOGY OF BRAZEAU RANGE SOUTH OF HIGHWAY 11
7.2.1 Stratigraphy

The stratigraphy described in Section 7.1 extends southeasterly onto the southemn part of
Brazeau Range, so its account is not repeated here.

Near Nordegg (Fig's. 7.4 and 7.5), the Livingstone Formation consists of a lower unit of light-
to medium-grey, crinoidal caicarenite; a sequence of variably argillaceous dolomite and dolomitic
limestones; and an upper unit of light- to medium-grey, crinoidal caicarenite (Matthews, 1960 cf.
Holter, 1994). Locally, the top of the upper calcarenite unit is eroded.

Eastward, facies changes in the Livingstone Formation result in a thinning of the middle
dolomitic unit at Martin Creek and in numerous thin interbeds of calcarenite, argillaceous
limestone, and dolomite at Storm Mountain (Fig. 7.6; Appendices 2A and 2C). On the west side
of Dipslope Mountain about 24 m of variably dolomitic calcarenite overlay the Banff Formation
(Samples 9735 to 9739; Appendix 2A). Towards the southeastern end of Dipslope Mountain a
section of the Livingstone Formation consists of about 30 m of calcarenite, which is slightly
dolomitic at the top. Father south at Gap on North Saskatchewan River, additional facies changes
in the Livingstone Formation result in alternating units of calcarenite, dolomitic limestone, and
dolomite (Appendix 2A).

Along Brazeau Range, local dolomitization accompanies several bedding-parallel faults (eg.
Sample 11586, Dipslope Mountain). Possible hydrothermal dolomitization was discussed by
Stoakes (1987) and Packard and Pellegrin (1989).

7.2.2 Structure

The main structural elements southeast of Nordegg are the same as those north of
Highway 11, namely Brazeau Anticline and splays from Brazeau Thrust. Although mostly
asymmetrical near Storm Mountain (Fig’'s. 7.4 and 7.6), parts of the Brazeau Anticline are

symmetrical with dip slopes of 23° to 38° in the southwest limb that decrease to the west. Steep
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dip-slopes are present at fower elevations in the northeast limb. Erdman (1950) mapped a second
order northwest-trending syncline and a northwest-trending anticline within the northeast limb.
Southeasterly to North Saskatchewan River the southwest limb forms dip slopes with moderate

dips at higher elevations, particularly on Dipslope Mountain, and gentler dips at lower elevations.

8. SAMPLING AND ANALYSES

8.1 SAMPLING

Some 64 samples were collected in June and July 1994 (Appendix 2A), 32 in September 1995
(Appendix 2B), and 66 in July and September 1997 (Appendix 2C) by chipping outcrops
perpendicular to bedding. Where bedding could not be identified, chips were taken in directions
appropriate to topography with stratigraphic thickness deduced from other measurements where
possible. Samples were collected from the places and stratigraphic units listed in Table 4.2. The
162 samples with a total stratigraphic thickness of about 5§35 m were collected from an

investigated stratigraphic thickness that exceeds 850 m.

8.2 ANALYTICAL PROCEDURES

The 64 samples collected in 1994 were analyzed by Acme Analytical Laboratories Ltd.
(Appendix 3A) according to inductively coupled plasma (ICP) techniques. This analytical
technique when used to analyse limestone samples typically gives satisfactory results, but the
Acme determinations of CaO and LOI in some samples required adjustment (Section 8.4). For
ICP analyses the samples were crushed, ground, and pulverized, with 0.2 g of sample fused with
1.2 g of LiBO,, and dissolved in 100 ml 5 % HNO,. Acme was requested to determine LOI at a
temperature higher than 1000°C or to ignite the sample for 2 h.

Fifteen check samples from those collected in 1994 were re-analyzed at the Central
Laboratory of Continental Lime Inc., Salt Lake City, Utah by Standard ICP techniques
(Appendices 3B and 6). LOIl was not determined. Three of these samples were also analyzed
by Loring Laboratories Ltd. (Appendix 3C) according to ASTM C25, except that MgO was
determined by standard atomic absorption techniques. For the three samples, LOI was
determined at 1050°C instead of 1000°C as specified by ASTM C25.

The 32 samples collected in 1995 were analyzed atthe Central Laboratory of Continental Lime
Inc. in Salt Lake City by ICP techniques (Appendix 4A). Six check samples from those collected
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in 1995 were analyzed by Acme Analytical Laboratories Ltd. (Appendix 4B).

The 66 samples from 1997 were analyzed by the Quality Assurance Laboratory of Continental
Lime Inc. (Appendices 5A and 5B). Eight check samples from those collected in 1997 were
analyzed by Acme Analytical Laboratories Ltd. (Appendix 5C).

8.3 STATISTICAL EXAMINATION OF ANALYSES BY ANALYTICAL LABORATORIES

Appropriate tests for comparing analyses of individual samples reported by Acme Analytical
Laboratories Ltd., the Quality Assurance Laboratory of Continental Lime Inc. (formerly the Central
Analytical Laboratory of Continental Lime Inc.), and Loring Laboratories Ltd. are the test of
differences (Snedecor, 1957), the sign test (Mendenhall et al., 1990), and the test of confidence
intervals (Koch and Link, 1970). For the test of differences and the test of confidence intervals,
determinations for each constituent in each sample by the two laboratories are paired; their
differences comprise the sample data. For the sign test determinations for each constituent in
each sample by the laboratories are paired with the sign of the difference comprising the sample
data (Appendix 7).

Results of statistical tests are in Appendices 7A, 7B, and 7C and summarized in Table 8.1.
For the 1994 analyses by Acme and Loring, differences and confidence intervals show no
significant differences for CaO, adjusted CaO, MgO, and SiO,. Signs were examined at a
probability level of about 31 per cent; CaO, adjusted CaQ, and SiO, show no significant
difference. Signs are significant for MgO, however the sample size is small (n=3). For the 1994
analyses by Acme and Continental, differences and confidence intervals show no significant
differences for CaQ; while differences and confidence intervals are significant for MgO at a
probability level of 5 per cent; and for adjusted CaO and SiO, at a probability level 10 per cent.
Signs are significant at all levels for MgO and SiO,; indicating more conservative estimates by
Continental for these constituents.

For the 1995 analyses by Acme and Continental, differences and confidence intervals show
no significant difference for both MgO and SiO,. Differences and confidence intervals for CaO
and adjusted CaO are significant at a probability level of five per cent; while signs are significant
at a probability level of about 47 per cent; indicating a more conservative estimate of CaO by
Continental.

For the 1997 analyses by Acme and Continental; differences, confidence intervals, and signs
show no significant differences for adjusted CaO, MgO, SiO,, and LOI. Differences and



TABLE 8.1:

For the sign test a is the level of significance assoclated with the rejection region (Appendices 7A, 7B, and 7C).
Ho: Constituent Determinationcony - Constituent Determinationacue =0

SUMMARY OF STATISTICAL TESTS FOR SAMPLES ANALYSED BY
ACME ANALYTICAL LABORATORIES LTD., CONTINENTAL LIME INC., AND LORING LABORATORIES LTD.

Constituent  Statistic Test of Differences Test of Confidence Intervals Sign Test Difference n
t  towioo famooso Laeqozs ta.100 £ ou0.050 t ae025 M RRa1 RRa2 RRa3 Range 1
ul pU pL pU pL  pU L U L Uu L U
1994 Acme - Continental
Ca0 t 0232 1812 2228 2634 019 015 023 019 027 023 4 4 7 3 8 2 9 041 to 053 002 11
Ho - Accept Accept Accept Accept Accept Accept Reject Accept Accept
Adjusted CaO t 5274 1812 2228 2634 030 015 032 013 033 -0.11 1 4 7 3 8 2 9 041 to 003 022 11
Ho - Reject Reject Reject Reject Reject Reject Reject Accept Accept
Mgo t 2415 1812 2228 2634 003 019 001 021 001 022 11 4 7 3 8 2 9 001 to 053 011 11
Ho - Reject Reject Accept Reject Reject Accept Reject Reject Reject
SiO, t 5106 1812 2228 2634 005 O0.11 005 012 004 0.2 11 4 7 3 8 2 9 001 to 016 0.08 11
Ho - Reject Reject Reject Reject Reject Reject Reject Reject Reject
1994 Acme - Loring
Ca0 t 1.049 2920 4303 6205 014 029 024 039 038 053 2 0o 3 - - - - 0.06 to 019 008 3
Ho - Accept Accept. Accept Accept Accept Accept Accept - -
Adjusted CaO t 0406 2920 4303 6205 -055 0413 077 064 -1.09 0952 1 0o 3 - - - - 022 to 019 007 3
Ho - Accept Accept Accept Accept Accept Accept Accept - -
Mgo t 1342 2920 4303 6205 036 096 067 128 -1.10 1.7 3 0 3 - - - - 002 to 0.75 030 3
Ho - Accept Accept Accept Accept Accept Accept Reject - -
SiO, t 1217 2920 4303 6205 013 032 024 042 038 057 2 0 3 - - - - -0.06 to 017 009 3
Ho - Accept Accept Accept Accept Accept Accept Accept - -
1995 Continental - Acme . )
Ca0 t -2867 2015 2571 3163 -131 023 -146 008 -1.62 008 1 2 4 1 ) 0 6 -161 to 021 077 6
Ho - Reject Reject Accept Reject Reject Accept Reject Reject Accept
Adjusted CaO t -2639 2015 2571 3163 049 007 055 001 -061 0.06 1 2 4 1 5 0 6 048 to 021 028 6
Ho - Reject Reject Accept Reject Reject Accept Reject Reject Accept
Mgo t 1024 2015 2571 3163 042 014 049 021 057 029 2 2 4 1 5 0 6 082 to 001 -014 6
Ho - Accept Accept Accept Accept Accept Accept Reject Accept Accept
SiO, t 0103 2015 2571 3163 -0.40 009 043 012 -016 015 3 2 4 1 ) 0 6 022 to 009 000 6
Ho - Accept Accept Accept Accept Accept Accept Accept Accept Accept
1997 Continental - Acme
Cao t -2206 1860 2306 2752 053 006 058 000 -064 0.06 1 2 7 1 8 0 9 079 to 04 029 9
Ho - Reject Accept Accept Reject Accept Accept Reject Reject Accept
Adjusted CaO t -1.066 1860 2306 2752 040 011 -046 017 052 023 4 2 7 1 8 o 9 066 to 044 014 9
Ho - Accept Accept Accept Accept Accept Accept Accept Accept Accept
Mgo t 0315 180 2306 2752 008 006 010 008 -012 009 3 2 7 1 8 0o 9 022 to 024 001 9
Ho - Accept Accept Accept Accept Accept Accept Accept Accept Accept
Si0, t 0764 1860 2306 2752 047 020 055 027 063 035 7 2 7 1 8 0 9 -1.55 to 013 014 9
Ho - Accept Accept Accept Accept Accept Accept Reject Accept Accept
Lot t 0121 1860 2306 2752 -0.13 011 -0.16 0.4 018 017 4 2 7 1 8 0 9 -0.22 to 017 -001 9
Ho - Accept Accept Accept Accept Accept Accept Accept Accept Accept

(

14}
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confidence intervals for CaO are significant at a probability level of ten per cent; while signs are
significant at a probability level of about 14 per cent; indicating a more conservative estimate of
CaO by Continental.

Although differences, confidence intervals, and sign tests are statistically significant for some
constituents, the absolute amounts of the differences are considered small enough that the results

from the various laboratories are acceptable.

84 ADJUSTMENTS TO REPORTED ANALYSES

Examination of the analytical reports by Acme Analytical Laboratories Ltd. (Appendices 3A,
4B, and 5C) indicates that some of the analytical determinations for CaO and LOI are not
accurate. Of the various analyses completed by Acme in 1994, 1995, 1997, and those by
Continental in 1997; one exceeds 56 per cent CaO, the maximum possible CaO content for pure
CaCO; and some of the LOI values appearlow. Low LOI determinations probably arise from the
fact that the decomposition temperature of CaCQO, is about 894°C, not much below the usual
ignition temperature of 1000°C which may not be reached by all the limestone samples in the
fumace, if the temperature calibration of the fumace is not accurate, or if temperature gradients
in the fumace are significant.

Chemical analyses of limestone can be checked by subtracting the carbon dioxide equivalent
to CaO plus that equivalent to MgO (total carbon dioxide equivalents are indicated CO, EQ) from
the determined LOI (Appendices 8A, 8B, and 8C). If P,O5 has been determined, the percentage
of CaO to use in this calculation is the determined CaO minus 1.31693 P,O;. LOI should exceed
CO, EQ by a small amount to aliow for moisture, oxidation of any pyrite, and other factors. Of the
analyses completed by Acme, LOI minus CO, EQ is positive in 30 for 1994, positive in three for
1995, and positive in three for 1997; and for those by Continental it is positive for 38 in 1997.

For the 66 Acme analyses in 1994, seven in 1995, nine in 1997, and 61 by Continental in
1997, adjustments to determined values of CaO and LOI have been calculated by two methods:
LOl-based and impurity-based (Appendices 8A, 8B, and 8C). The LOl-based method involves
lowering the determined CaO in analyses with high CaO determinations and concomitantly raising
the determined LO! so that with the adjusted values of CaO and LOI, LOI minus CO, EQ equals

0.2. The equations for LOIl-based adjustments follow:
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CaO; = 99.80 - 0.21522 CaO - 2.09175 MgO - SiO, - R,0, - others + 0,983 P,O; N
1.56956

LOI, = % ( 100.20 - 0.21522 CaO + 0.09175 MgO - SiO, - R,O; - others - 0.983 P,0, )

where the subscript ; refers to the adjusted or calculated percentage (final) of CaO or LOI;
R,0, is the sum of AL,O, + Fe,O; + TiO, + P,O; + MnO + Cr,0, as determined,;
with any determination less than the detection limit set at half the detection limit; and
others is the sum of the rest of the constituents as determined in the analytical reports
not already appearing in the equations, with any determination less than the
detection limit set at half the detection limit.

The impurity-based method involves subtracting the sum of all the determined impurities from
100.00 per cent, assigning the remainder to CaCQO,, and calculating adjusted values for CaO and

LOI based on this remainder. The equations for impurity-based adjustments follow:

CaO; = 99.80 - 2.09175 MgO - SiQ, - RO, - others + 0.983 P,O,
1.78478

LOI. = 100.2548 + 0.39115 MgO - 1.2526 P,Os - SiO, - R,0, - others
22742

where the subscript ;, R,0O;, and others have the same meanings as for the previous two equations.

Review of the Acme analyses and Continental analyses adjusted to obtain preferred values
for CaO and LOI (Codes 4 and 5 of Appendices 8A, 8B, and 8C) indicates that the CaO and LO!I
values adjusted by either method are very close, the CaO values adjusted by the LOI method
being equal to or less than those adjusted by the impurity-based method. The adjusted analyses

are summarized in Appendices 9A, 9B, and 9C.

9. CONCLUSIONS

North of Highway 11, several sections of the lower part of the Rundle Assemblage, up to
several meters thick contain more than 54% CaO. At the northwestemn closure of the Brazeau
anticline CaO concentrations range from 52.58 % to 55.30 %, with MgO and SiO, ranging from
0.44% to 2.50% and from 0.17% to 0.43%, respectively. However, rapid facies changes result
in interbeds of variably dolomitic limestone and dolomite. At Coliseum Mountain and along
Highway 11, the lower part of the Rundle Assemblage consists of interbedded calcarenite, variably
dolomitic limestone, and dolomite. Higher MgO concentrations at Coliseum Mountain and south
of Highway 11 at Dipslope Mountain (Sample 11586) are spatially and probably genetically related

to fluid-circulated faults. \__
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Stratigraphic units below the Rundie Assemblage contain lower concentrations of lime. Five
samples of grey- to buff-grey, thin- to medium-bedded, silty limestone were collected from the
Banff Formation along Shunda Mountain road during 1994. For these samples, CaO
concentrations range from 52.25% to 52.77 %, with MgO and SiO, of between 0.61% to 1.00% and
1.85% to 2.92%, respectively.

An isolated sample from the Upper Palliser Formation on the southeast spur of Coliseum
Mountain contains 51.75% CaO, 2.45% MgO, and 1.58% SiO,

South of Highway 11 at two sections in the vicinity of Storm Mountain the lower part of the
Rundle Assemblage exhibits highly variable CaO concentrations that range from 35.22% to
55.09%, with MgO and SiO, between 0.49% to 17.29% and 0.15% to 0.75%, respectively. Farther
south, between Dipslope Mountain and Gap on North Saskatchewan River, sampled units within
the lower part of the Rundle Assemblage yielded CaO concentrations of between 43.00% to
55.31%, with MgO and SiO, between 0.45% to 8.90% and 0.09% to 8.80%, respectively.

Several carbonate intervals within the Banff Formation were sampled at Storm Mountain and
at Gap on North Saskatchewan River. At Storm Mountain a %2-m bed of limestone produced a
CaO concentration of 52.60%, with 0.72 MgO% and 3.53% SiO,,.

On the east bank of Martin Creek, sampled units within the Palliser Formation contain
concentrations of CaO that range from 46.71% to 51.19%, with MgO and SiO, ranging from 2.80%
to 6.16% and from 1.88% to 2.16%, respectively.
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APPENDIX 1: STATEMENT OF EXPENDITURES
FOR METALLIC AND INDUSTRIAL MINERALS PERMIT 9396010038

Description Rate Time* Amount G.S.T. Total
($) ($) ($) ($)
1994 EXPLORATION

Geological Consulting

L.B. Halferdahl, Ph.D., P.Geol. Organizing and preparing for field exploration

J. Dahrouge, B.Sc., Sp.C., P.Geol " )

W. McGuire "

L.B. Haiferdahl, Ph.D., P.Geol. Geologic mapping, sampling, and trave!

J. Dahrouge, B.Sc., Sp.C., P.Geol "

W. McGuire "

L.B. Halferdahl, Ph.D., P.Geol. Data review, organizing, and reporting

J. Dahrouge, B.Sc., Sp.C., P.Geol Data review and reporting

W. McGuire Data review and drafting

- analyses - Acme (64 samples) - - $ 114464 $ 80.12 $ 122476
- Loring (3 samples) - - $ 116.25 $ 814 $ 124.39
- Continental (11 samples) - - $ 181.50 - $ 181.50

- expenses related to field work - accommodations, meals, and other - - $ 221884 $ 130.22 $§ 2,349.06
- helicopter charges - - $ 312600 $ 21882 $ 334482
- truck rental and fuel - - $ 78710 $ 5510 3% 842.20

- expenses related to office work - toll and fax charges - - $ 478.07 $ 3347 $ 511.54

TOTAL 1994 EXPENDITURES: $ 4547740 $ 3,14562 $ 48,623.02

1995 EXPLORATION

Geological Consuiting
J. Dahrouge, B.Sc., Sp.C., P.Geol Organizing and preparing for field exploration

W. McGuire

J. Dahrouge, B.Sc., Sp.C., P.Geol Geologic mapping, sampling, and travel
W. McGuire "

L.B. Halferdahi, Ph.D., P.Geol. Data review, organizing, and reporting

J. Dahrouge, B.Sc., Sp.C., P.Geol Data review and reporting

W. McGuire Data review and drafting

- analyses - Acme (6 samples) - - $ 97.02 % 679 % 103.81
- Continental (32 samples) - - $ 528.00 - $ 528.00

- expenses related to field work - accommodations, meals, and other - - $ 100649 $ 69.22 $ 1,075.71
- truck rental - - $ 22440 $ 1571 3% 24011

- expenses related to office work - binding, photocopying, toll charges, etc. - - $ 436.40 $ 3055 $ 466.95

TOTAL 199§ EXPENDITURES: $ 19,22431 $ 130751 $ 20,531.82

* All time charges are per day, except for W. McGuire office charges which are per hour.
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APPENDIX 1: CONTINUED

Description Rate Time Amount
$)

G.S.

T.

($)

Total
($)

Geological Consulting
D. Pana, Ph.D.
W. McGuire

D. Pana, Ph.D.

J. Dahrouge, B.Sc., Sp.C., P.Geol
R. Ryziuk

W. McGuire

D. Pana, Ph.D.
J. Dahrouge, B.Sc., Sp.C., P.Geol
W. McGuire

1997 EXPLORATION

Organizing and preparing for field exploration

Geologic mapping, sampling, and travel

Data review, organizing, and reporting
Data review and reporting
Data review and drafting

- analyses - Acme (8 samples) - - $ 12496 $ 875 $ 133.71
- Continental (66 samples) - - $ 1,105.50 - $ 1,10550
- expenses related to field work - accommodations, meals, and other - - $ 135528 § 7326 $ 1,42854
- helicopter charges - - $ 62351 $ 4365 § 667.16
- quad rental - - $ 52800 $ 3696 $ 564.96
- vehicle rental - - $ 86765 $ 60.74 3 928.39
- expenses related to office work - digital maps, photocopying, plotting, report - - $ 106674 $ 7468 $ 1,141.42 \/
reproduction, toll charges, etc.
TOTAL 1997 EXPENDITURES: $ 3332564 $ 223381 $ 3555945
TOTAL EXPENDITURES: $ 98,027.35 $ 6,686.94 $104714.29
I, Jody R. Dahrouge, hereby certify that the costs outlined above were expended f (@e LR
metallic and industrial minerals permit 9396010038. 5 A&
Ry -
> — >
" i
\l Jod hrol =Bp LS Geol.
o, D
&, Y
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APPENDIX 2A: DESCRIPTIONS AND COMPOSITIONS OF THE CHIP SAMPLES COLLECTED IN 1994

/‘ \\‘\

Note: Stratigraphic thicknesses are based on measured attitudes of bedding as listed below with appropriate interpolations. Samples are listed
in order from stratigraphic top to bottom. They consist of chips at intervals of 20 to 30 cm.

Sample Formation Strat. Description Ca0 MgO SiO; ALO; Fe,0,4 Sr MnO PO
Thick. (m) % % % % % ppm ppm ppm

Section 94 - 1: North Knob (Fiq. 7.1
- - - Covered -

9754  Livingstone 2% Dolomitic Calcarentte, light- to medium-grey weathered,medium-grey to 47.63 8.48 0.86 0.19 <0.05 197 <100 200
medium-brownish-grey fresh, medium-grained, crumbly weathered sections,
attitude of bedding 116*/30°SW

9753  Livingstone EYA Calcarenite, light- to medium-grey weathered, light-grey to light-brownish- 54.67 0.70 0.43 0.13 <0.05 264 <100 200
grey fresh, grains 1 - 3 mm, upper half with abundant crinoid fragments and
debris, some rugose corals, minor coarse calcite lining and filling vugs,
crumbly weathered sections, attitude of bedding 119°/32°SW

9752  Livingstone 5% Calcarenite, light-grey weathered, medium-grey fresh, grains ~2 mm, minor 54.83 0.57 0.47 0.15 <0.05 309 <100 300
crinoid fragments

9751  Livingstone 4% Calcarenite, light-grey weathered, light-brownish-grey fresh, grains % - 5474 0.53 0.37 0.12 <0.05 293 <100 300
2 mm, rugose corals near base of section, attitude of bedding 116°/29°SW

- - <1 Covered - - - - - - - -

- Banff - Argillaceoys Limestone, greyish-rusty-brown weathered, platy rubble (not - - - - - - - -
sampled)

Section 94 - 2: Little Shunda Mounta i
9742  Livingstone 1 Calcarenite, light-grey weathered, light-greyish-brown fresh, medium- to 5472 060 0.42 0.15 <0.05 275 <100 400
coarse-grained, thin- to medium-bedded, birds-eye texture, crumbly and
weathered, elevation at top 1850 m
9741  Livingstone 3V Calcarenite, light-grey weathered, light-greyish-brown fresh, fine- to medium- 5454 0.55 0.41 0.18 <0.05 269 <100 200
grained becoming coarse-grained near top, medium-bedded, local crinoid
fragments and debris

9740  Livingstone 8% Calcarenite, light-grey weathered, medium- to dark-grey fresh becoming light- 54.95 0.49 0.29 0.17 <0.05 256 <100: 200
brownish-grey near top, medium-grained becoming fine- to medium-grained
near top, crinoid fragments and debris, crumbly weathered sections

- Covered - . - - - - - .

eY



APPENDIX 2A: CONTINUED

Sample

Formation

Strat.
Thick. (m)

Description

CaO
%

Mgo
%

SiO;
%

Al;0,
%

FEz°3

Sr
ppm

MnO
ppm

P05
ppm

Section 94 - 3 : Shunda Mountain Road_(Fig, 7.1)

9757

9756

9755

7797

7796

7795

7794

7793

Livingstone

Livingstone

Livingstone

Livingstone
Banff
Banff

Banff

Banff

Banff

Banff

K}

4

YA

1%

Calcarenite, light-grey with buff and black stains on weathered surfaces, light
greyish-brown fresh, medium- to coarse-grained, thick-bedded, crinoid debris
and fragments, minor coarse calcite filling vugs

Calcarenite, light-grey with buff and black stains on weathered surfaces, light
greyish-brown fresh, medium-grained, thick-bedded, crinoid fragments and
debris, minor coarse calctte filling vugs, attitude of bedding 83°/26°S, attitude
of joints 15°/79°NE

" Calcarentte, tight-grey weathered, light- to medium-grey fresh with some light-

greyish-brown grains, grain size to 2 mm, generally massive

Covered

Covered

Silty Limestone, grey to buff-grey weathered, medium-grey fresh, thin-
bedded, fine- to medium-grained, calcite veiniets on fractures

Silty Limestone, grey weathered, dark-grey fresh, fine-grained, massive to
thick-bedded, minor fractures with trace of rust on some surfaces, attitude of
bedding 100°/17°S (equivalent to upper 1 m of 7793)

Silty Limestone, grey- to buff-grey weathered, medium-grey fresh, fine- to
medium-grained, thin-bedded, some calcite veinlets on fractures (equivalent
to lower 2 m of 7793)

Silty Limestone, grey weathered, dark-grey fresh, fine-grained, massive to
thick-bedded, minor fractures with trace of rust on some surfaces

Silty Limestone, grey- to grey-buff weathered, grey- to dark-brownish-grey
fresh, fine- to medium-grained, thin- to medium-bedded, some calcite
veinlets to 2 mm parallel to bedding, attitude of bedding 120°/17°SW,
elevation at base 1465 m; sample represents ~3 m of strata, offset across
road approximately SO m at 1450 from top of 7794 (equivalent to 7795 and
7796)

54.53

54.94

54.95

52.68

52.58

S2.77

52.69

5225

0.94

0.55

0.50

0.61

0.99

0.86

1.00

0.73

0.48

0.37

0.36

292

228

242

1.85

279

0.16

0.14

0.12

0.75

0.50

0.58

043

0.66

<0.05

<0.05

<0.05

0.29
0.22
0.25
0.18

0.28

248

256

261

287

295

297

293

288

<100

<100

<100

200

200

100

100

200

200

100

300

200

300

100

100

100

144
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APPENDIX 2A: CONTINUED

Sample

Formation

Strat.
Thick. (m)

Description

Cao

MgO

sio,

A‘zO;
%

Fe,0,

Sr
ppm

MnO
ppm

P20s
ppm

Section 94 - 4: Coliseum Mountain - North (Fig. 7.1}

9724

9723

9722

9720

9721

9718

9719

7783

7782

Livingstone

Livingstone

Livingstone

Livingstone

Livingstone

Livingstone
Livingstone

Livingstone
Livingstone

Livingstone

Livingstone

Banff

%

1%

2%

Silty Dolomitic Limestone and Calcarenite interbedded, light-grey weathered,
dark-greyish-brown fresh, fine- to medium-grained, thin-bedded

Calcarenite, light-grey weathered, greyish-brown fresh, medium-grained,
medium-bedded, attitude of bedding 115°/9°SW, attitude of joints 97°/82°E

Calcarenite with 15-cm Dolomitic Limestone interbed, thin-bedded,
calcarenite: light-grey weathered, dark-greyish-brown fresh, fine- to medium-
grained, massive

Calcareous Dolomite, light-brownish-grey weathered, dark-grey fresh, very
fine grained, thin- to medium-bedded, platy in uppermost ¥4 m, recessive (1%
sampled, % covered, Y2 sampled), attitude of bedding (7) 89°/9°S

Dolomite, brown weathered, dark-grey fresh, very fine grained, recessive,
platy

Covered, probably similar to 9721

Dolomitic Limestone, light-grey weathered, light-greyish-brown fresh, fine- to
medium-grained, thick-bedded to massive, local brachiopods, rugose corals,
fenestella, and crinoidal debris, some crumbly weathered sections

Covered, probably similar to 9721

Dolomitic fimestone, medium-grey, medium-grained, locally gritty (3 sampled,
4 covered)

Calcarenite, light-grey weathered, brownish-grey fresh, medium-grained,
generally massive, resistant at base and crumbly near top, minor crinoid
fragments, attitude of bedding 134°/9°SW

Calcarenite, light-grey weathered, brownish-grey fresh, fine-to medium-
grained, generally massive and resistant, dolomitic interval O - 5 cm thick
143 m from sample base, attitude of bedding 134°/9°SW, elevation at base
1992 m

Covered, recessive

47.72

52.09

38.52

30.58

41.66

53.07

54.49

6.22

1.09

313

14.79

11.99

209

0.90

1.70

0.4

0.43

0.70

1.37

1.08

0.63

0.25

025

0.19

0.13

0.15

0.19

0.35

017

0.18

0.18

0.17

<0.05

0.10

<0.05

<0.05

<0.05

0.43

<0.05

<0.05

<0.05

174

230

233

118

88

200

119

253

282

<100

<100

<100

<100

<100

<100

<100

<100

<100

<100

500

700

800

500

200

100

GV



APPENDIX 2A: CONTINUED

Sample Formation Strat. Description CadD MgO  SiO, AlL,O; Fe;0, Sr MnO  P,0q
Thick. (m) % % % % % ppm ppm ppm

Section_94 - §; Coliseum Mountain - South (Fig. 7.1)
7781  Livingstone 4 Limestone, light-grey weathered, dark-grey fresh, very fine grained (4 m of 53.52 1.59 0.40 0.19 <0.05 264 <100 200
strata but lower 2 m overlaps 7780)
7780  Livingstone 10% Dolomitic Limestone, light-grey weathered, dark-grey fresh, very fine grained, 46,34 7.95 0.50 0.19 <0.05 206 <100 600
minor interbeds of Fossiliferous Calcarenite, attitude of bedding (variable)
124°-138°/12°-14°SW, offset 28 m at 78° from 7781

- Livingstone ~3 Covered - - - - - - . R
9375 Livingstone 7% Dolomitic Calcarenite, light-grey weathered, dark-brownish-grey fresh, grains 45.44 7.81 0.63 0.27 <0.05 175 <100 300

less than 2 mm, beds less than 20 cm, brachiopods and crinoids, attitude of
bedding 112°/10°SW, offset 80 m at 140° from 7780

9374  Livingstone 5% Calcarenite, light-grey-buff weathered, light- to medium-grey fresh, medium- 53.65 1.62 0.25 0.21 0.12 219 <100 100
to coarse-grained, crumbly, crinoids

9373  Livingstone 5% Calcarenite, light-grey-buff weathered, light- to medium-grey fresh, medium- 5493 0.46 0.20 0.22 <0.05 241 <100 200
grained, top 2% m with brachiopods and crinoids

9372  Livingstone 1 Calcarenite, light-grey-buff weathered, dark-brownish-grey fresh , fine- to 5447 0.71 0.32 0.21 <0.05 304 <100 100
medium-grained, massive to thick-bedded, trace of rust along fracture
surfaces, brachiopods and crinoids, dolomitic in top 10 cm, stylolites

Calcareous Dolomite, black weathered, dark-grey-brown fresh, very fine - - - - - - - -

- Banff - grained, recessive, not sampled

Section 94 - 6: Isolated Sample on Coliseum Mountain (Fig. 7.1)

9371 Palliser 7 Silty Limestone, buff to light-grey weathered, greyish-brown fresh, very fine 51.75 245 1.58 0.48 0.19 254 100 200
grained (micritic), thin-bedded, crinoid fragments, calcite blebs and along
fractures, attitude of bedding 120°/12°SW

gv
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APPENDIX 2A: CONTINUED

Sample Formation Strat. Description Ca0 MgO0 Si0, ALO, Fe,0, St MnO P04
Thick. (m) % % % % % ppm ppm ppm
Section_94 - 7: Mountain East of Martin Creek - Location 1_{Figa. 7.1)

7790  Livingstone 4% Sitty Dolomitic Limestone, grey weathered, grey to dark-grey fresh, fine- to 49.87 348 1.88 0.50 0.22 253 200 400
medium- grained, partly covered

- Livingstone 1% Covered - - - - - . - .
7789  Livingstone 1% Sitty Limestone, grey weathered, dark-grey to dark-greyish-black fresh, fine- 51.64 1.65 232 0.58 0.23 279 100 400
to very fine grained (micritic)
- Livingstone 4% Covered - . - - - - - -
7788  Livingstone 2% Sitty Dolomitic Limestone, grey weathered, dark-grey fresh, fine-grained, 4431 7.76 259 0.55 0.25 217 200 500
medium-bedded, with calcite stringers
7787  Livingstone 1% Dolomitic Limestone in upper 1 m, grey weathered, dark-grey fresh, fine- to 50.90 3.10 1.01 0.32 0.10 298 100 300

very fine grained, with chert lenses less than 1% mm, medium-bedded,
attitude of bedding 140°/58°NE. Micritic Limestone in lower % m, grey
weathered, dark-grey, fresh, fine- to very fine grained, massive

- Livingstone 1% Covered - - - - - - - .
7786  Livingstone 1 Dolomitic Calcarenite, greyish-brown weathered, dark-grey fresh, fine- 49.65 4.21 1.37 0.19 0.11 192 100 300

grained, thin-bedded, partly fractured with trace of rust on fracture surfaces,
calcite stringers to 1 mm, attitude of bedding 140°/58°NE

- Banff <130 Covered - - - - - - - .
7784 Banff 1 Silty Calcareous Dolomite, brownish-grey weathered, dark-brownish-grey 3057 21.76 1.06 0.25 <0.05 83 <100 1100
fresh, fine-grained, very thin bedded, abundant fractures, attitude of bedding
80/40°N
7785 Palliser ~2 Sitty Calcareous Dolomite, dark-grey to dark-brownish-grey weathered with 3149 2107 0.83 0.24 <0.05 86 <100 800
black stains on exposed surfaces, dark-greyish-brown fresh, fine-grained,
massive to thick-bedded
Section 94 - 8: Mountain East of Martin Creek - Location 2 (Fig. 7.1)
- Livingstone - Covered - - - . - - - -

7792  Livingstone VA Silty Limestone, grey weathered, medium-grey fresh, fine-to medium-grained, 51.16 205 2.19 0.50 0.23 258 200 200
massive to medium-bedded, minor caicite veinlets to 2 mm, partly fractured,
only partly exposed, attitude of bedding 132°/68°NE

- Livingstone 1% Covered - - - - - - . -
7791  Livingstone 5 Silty Dolomitic Limestone, grey weathered, medium-grey fresh, fine- to 46.67 6.17 2.26 0.50 0.20 254 200 500

medium-grained, local brachiopod fragments
- Livingstone <5 Covered ) - - - - . . . -
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APPENDIX 2A: CONTINUED

Sample Formation Strat. . Description Ca0o Mgo SiOo, Al,O, Fe;0,4 Sr MnO P05
Thick. (m) % % % % % ppm ppm ppm

Section 94 -9: South Ridge on Storm Mountain (Fig. 7.4)
9734  Livingstone 2% Dolomitic Limestone with some lenses, laminations and interbeds less than 5025 314 4.36 0.17 <0.05 269 <100 200
1% cm of Silty Dolomite, light-grey weathered, dark-grey to black fresh, fine-
to medium-grained, medium-bedded; interbeds are generally more resistant
and stand out on weathered surfaces as thin light-buff-brown layers

9733  Livingstone 3 Argillaceous Dolomite and Limestone interbeds, light-grey weathered, 41.39 8.31 8.27 0.16 0.41 189 <100 400
medium-grey or light-brown fresh, finely bedded, minor chert tayers and
lenses to 1 mm

9732  Livingstone 1% Silty Dolomitic Calcarenite, light-grey weathered, medium-brownish-grey 50.41 4,07 229 0.15 <0.05 321 <100 400
fresh, grains less than % mm, beds 10 - 30 cm, minor fracturing, %-cm slity
layer near base, attitude of bedding 139°/28°SW

- Livingstone 1% Covered - - - - - . - -
9731  Livingstone 1 Dolomitic Calcarenite, light-grey weathered, medium-brownish-grey, medium- 4429 944 0.46 0.16 <0.05 172 <100 500

to coarse-grained, locally abundant crinold debris and fragments, some
crumbly weathered intervais, elevation 1950 m

9730  Livingstone Y Calcarentte, light-grey weathered, generally medium-grey with some light- 53.08 2.09 0.39 0.14 <0.05 242 <100 100
brownish-grey intervals, medium- to coarse-grained, abundant crinoid debris
and fragments, some light-brown coarse calcite (?) filling vugs, offset from
base of 9731 upslope

9729  Livingstone 1 Dolomite, light-grey weathered, light-brownish-grey fresh, fine- to medium- 30.70 2268 0.52 0.17 <0.05 70 <100 600
. grained, calcite crystals less than 3 mm filling vugs
- Livingstone 1 Covered - - - - - - -

9728  Livingstone 2% Calcarenite, light-grey weathered, dark-brownish-grey fresh, fine- to medium- 5448  0.70 0.75 0.21 <0.05 275 <100 100
grained becoming fine-grained at top of interval, thick-bedded to massive

9727 Banff Y% Argillaceous Limestone, light-brownish-grey weathered, dark-grey fresh, fine-  48.46 1.21 7.81 1.67 0.59 396 200 800
to medium-grained, platy, trace of rust on weathered surfaces

9726 Banff % Silty Limestone, light-grey weathered, dark-grey to black fresh, very fine 52.60 0.71 3.53 0.72 0.19 326 100 500
grained to cryptocrystalline, conchoidal fracture on some pieces, attitude of
bedding 148°/21°SW

g725 Banff Y Argiliaceous Dolomitic Limestone, light-brown weathered, dark-grey fresh, 4325 649 6.81 1.32 0.70 290 100 500
recessive, platy, abundant brachiopods, elevation at base 1960 m
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APPENDIX 2A: CONTINUED

Sample Formation Strat. ‘Description Ca0o MgO S§i0; ALO; Fe 0O, Sr MnO P05
Thick. (m) % % % % % ppm ppm ppm

Section_94 - 10; Dipslope Mountain (Fig, 7
- Livingstone ~12% Calcarenite(?), inaccessible, not sampled - - -
9739  Livingstone 7 Calcarenite, light-grey weathered, brownish-grey fresh, fine-to medium- 54,87 0.58 0.28 0.15 <0.05 286 <100 200
grained, thick-bedded to massive, some crinoid debris and fragments

9737  Livingstone 8% Calcarentte, light- to medium-grey weathered, light-brown to light- brownish- 54.66 0.66 0.29 0.19 <0.05 277 <100 300
grey fresh, medium- to coarse-grained, massive, abundant crinoid debris and
fragments, birds-eye texture, some crumbly and weathered sections, attitude
of bedding 145°/45°SW, offset 30 m at 145° from bottom of 9739

9736  Livingstone 4 Calcarenite, light- to medium-grey weathered, light-brown to light-brownish- 54.81 0.62 0.34 0.16 <0.05 238 <100 300
grey fresh, medium- to coarse-grained, massive, abundant crinoid debris and
fragments, birds-eye texture, some crumbly and weathered sections
particularly in lower 1% m

- Livingstone 1 Covered - - - - - - - -
9738  Livingstone 1 Calcarenite, light-grey weathered, medium-grey fresh with some medium- 5428 0.98 0.41 0.18 <0.05 211 <100 100
brownish-grey intervals, massive, abundant crinoid debris and fragments,
crumbly and weathered

9735  Livingstone 2% Limestone, light-grey weathered, light- to medium-grey fresh, grains less than  53.94 1.30 0.42 0.16 <0.05 296 <100 <100
1 mm, massive, attitude of bedding 144°/39°SW, elevation at base 2028 m
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APPENDIX 2A: CONTINUED

Sample Formation  Strat. - Description Ca0 MgO SIO, ALO, Fe,0,  Sr MnO  P,0s
Thick. {m) % % % % % ppm ppm ppm

Section 94 - 11: At Gap on North Saskatchewan River (Fig. 7.4)
- Livingstone - Covered - - - - _
9351  Livingstone 3% Dolomitic Calcarenlte, dark-grey weathered, dark-greyish-brown fresh, fine- 4346 10.19 1.40 0.24 0.10 207 - <100 500
grained, massive to thick-bedded (~% m), resistant, trace calcite stringers,
attitude of bedding 141°/53°SW
9352  Livingstone 3 Argillaceous Dolomite, dark-brown-grey weathered, dark-brown fresh, very 3148 1760 7.54 0.31 0.12 160 <100 800
fine grained, thin- to medium-bedded, recessive, slightly fractured

9353  Livingstone 2 Sity Dolomite, buff weathered, dark-brown fresh, thin-bedded, recessive, 3135 2004 254 0.28 0.08 134 <100 1000
very fine grained, fractured, with minor amounts of coarse calclte, and trace
amounts of anhydrite (7) as blebs and filling fractures

9354  Livingstone ~TVa Calcarenite, light-grey to grey weathered with minor rusty patches, medium- 5469 0.75 0.29 0.18 <0.05 332 <100 400
' grey fresh, medium-grained, massive to thick-bedded, attitude of bedding
145°/54°SW
9355  Livingstone ~4% Cherty Limestone, light-grey to grey weathered with minor thin dark-brown- 49,81 0.71 8.89 0.18 <0.05 250 <100 100
black weathered patches, light-grey to brownish-grey fresh, fine-grained,
massive to thick-bedded, attitude of bedding 145°/54°SW

9356  Livingstone ~4% Calcarenite, light-grey to grey weathered with minor rusty patches, medium- 55.24 0.49 0.20 0.20 <0.05 276 <100 200
grained, medium-grey fresh, massive to thick-bedded, few rugose corals,

attitude of joints 124°/64°NE

9357  Llvingstone ~6% . Calcarenite, light-grey weathered, grey- to dark-greyish-brown fresh, medium-  55.05 0.45 0.31 0.16 <0.05 270 <100 100
grained, attitude of bedding 145°/45°SW

9358  Livingstone ~6 Calcarenite, light-grey weathered, grey- to dark-greyish-brown fresh, fine- to 5483 0.63 0.24 0.20 <0.05 308 <100 <100
medium-grained, partly fractured, trace calcite stringers to 2 mm, attitude of

bedding 132°/68°SW
- Banff ~28% Covered - - - - - . - -
9001 Banff % Argillaceous Dolomitic Limestone, light-grey weathered, medium-grey fresh, 2566 989 2795 326 1.13 145 300 700

fine-grained, platy, atttude of bedding 140°/40°SW

oLV




C C

APPENDIX 2B: DESCRIPTIONS AND COMPOSITIONS OF THE CHIP SAMPLES COLLECTED IN 1995

Note: Stratigraphic thicknesses are based on measured attitudes of bedding as listed below with appropriate interpoiations. Samples are listed
in order from stratigraphic top to bottom. They consist of chips at intervals of 20 to 30 cm.

grey fresh, coarse-grained, beds 30 to 60 cm, crinoid and coral fragments

Sample Formation Strat. Description Ca0 WMgO SiO, ALO, Fe,0, SrCO, MnO P,0;
Thick. (m) (4) (k) (%) (%) (4 _ppm ppm ppm
Section 95-1: South End of Ridge Trending Southe! ittle Shunda Mo i i
10773  Livingstone ~2V Dolomitic Limestone, light-grey weathered with some brown material on 49.42 478 0.38 0058 0.087 365 32 <70
beds, medium-grey fresh, grains to 2 mm, beds up to 25 cm, up to 25%
solitary and colonial corals, attitude of bedding 165°/12° SW
10772  Livingstone 1 Calcarenite, light-grey fresh, crinoids 5454 047 040 0020 0.020 485 19 <70
- Livingstone % Covered - - - - - - - -
10771 Livingstone ~3A Calcarenite, light-grey fresh, coarse-grained, some crinoids in upper part 5479 044 010 0.017 0.034 521 16 <70
- Livingstone Y2 Covered - - - - - - - -
10770  Livingstone ~2% Calcarenite, light-grey weathered and fresh, grains up to 1% mm, minor 54.96 0.39 0.12 0.019 0.026 502 17 <70
jointing, about % m covered near middle, attitude of bedding 101°/11° SW
- - - Covered - - - - - - - -
Section 95-2: Along Cut Line South of Little Shun ountain (F
10769  Livingstone ~6% Micritic Limestone, light-grey weathered, medium- to dark-grey fresh, 53.76 1.10 0.64 0040 0.029 481 12 <70
micritic to 1 mm grains, coarse-grained in bottom % m, beds up to 15 cm,
some crinoid stems, rare gastropods, attitude of bedding 128°/29° SW
Section 95-3: Creek Gorge about 2% km West of Shunda Mountain (Fiq. 7.1
10728  Livingstone ~1 Calcarenite, light-grey fresh, coarse-grained 54.28 0.61 027 0.034 0.034 486 14 75
10727  Livingstone 4% Calcarenite, light-grey weathered, medium- to dark-grey fresh, grains to 2% 5432 057 021 0.022 0.027 451 17 73
mm, beds to 25 cm, some crinoid stems; top 1 m with up to 5% subround
dark-brownish-grey to black pellets up to 2 mm in diameter
10726  Livingstone 24 Calcarenite, light-grey with white and pink blotches weathered, medium- to 5453 0.64 013 0023 0.033 470 17 <70
dark-grey fresh, grains to 14 mm, beds 30 to 60 cm, crinoids
. 10775  Livingstone 3 Calcarenite, pinkish-grey weathered, light- to medium-grey fresh, grains to 53.69 1.08 030 0.030 0.035 445 20 <70
3 mm, beds 10 to 25 cm, some crinoid stems, rare brachiopods, some
milky-white calcite filling vugs up to 2 mm in diameter
10774  Livingstone 3 Calcarentte, light-grey with white and pink blotches weathered, medium- 5394 086 024 0.052 0.050 431 22 <70
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APPENDIX 2B: CONTINUED

Sample Formation Strat. Description CaO MgO SiO, Al,0, Fe,0, SrCO; MnO P,0;
Thick. (m) %) %) (%) (%) (%) ppm ppm ppm
Section 95-4: Creek Valley about 2 kin West of Shunda Mountain (Fig, 7,1)
10734  Livingstone 2 Calcarenite, medium-grey weathered, dark-grey fresh, fine- to medium- 5481 0.51 0.65 0.020 0.037 509 19 <70
grained :
10733  Livingstone 1% Calcarenite, dark-grey, fine-grained 54.56 045 014 0.028 0.034 518 18 <70
10732 Livingstone % Calcarenite, medium- to dark-grey weathered, very dark grey fresh, fine- 54.66 0.47 0.20 0.030 0.044 562 18 <70
grained
10731  Livingstone 1% Calcarenite, brownish-grey weathered, light- to medium-grey fresh, grains 5458 046 011 0.017 0.025 468 17 <70
to 2% mm, beds ~20 cm, some crinoids, rare brachiopods, attitude of
bedding 126°/30° SW
10730  Livingstone 1% Calcarenite, medium-brownish-grey weathered, medium-grey fresh, grains 54,94 0.42 0.11 0.019 0.028 497 19 <70
to 1% mm, beds 10to 20 cm
10729  Livingstone Ya Limestone, brownish-grey weathered, medium- to dark-grey fresh, micritic, 54.85 0.38 0.08 0.016 0.025 580 18 <70
’ beds to 7% cm, recessive
- - - Covered - - - - - - - -
Section 95-5: Shaliow Creek Bed on Southwest Flank of Shunda Mountain (Fig. 7,1
10736  Livingstone 1% Dolomitic Limestone, medium-brownish-grey weathered, medium-grey 46.79 700 051 0.038 0029 322 20 <70
fresh, micritic, beds 7 to 12 cm, attitude of bedding 140°/23® SW
10735  Livingstone 1% Dolomitic Limestone, dark-grey, micritic, some calcite veins to % mm 44 50 8.25 110 0.101 0.048 304 28 <70
parallel to bedding
- Livingstone 1015 °  Covered - - - - - - - .
10762  Livingstone 4 Calcarenite, medium- to dark-grey, coarse-grained, crinoids 53.47 1.24 045 0.030 0.018 433 23 <70
- Livingstone 1 Covered - - - - - - - -
10761 Livingstone 2 Calcarenite, light-grey fresh and weathered, grains up to 4 mm, beds to 30 5434 0.54 0.28 0.028 0.021 416 25 <70
cm, rare crystalline calcite filling vugs to 3 mm, abundant crinoids, rare horn
corals, attitude of bedding 115°%21° SW
10760  Livingstone ~1 Limestone, brownish-grey weathered, medium- to dark-grey fresh, micritic, 55.03 0.35 013 0.023 0.018 459 24 <70
beds up to 15 cm, some jointing
Section 95-6;: Dip Slope 2 km South of Shunda Mountain {Fig. 7.
10763  Livingstone ~1 Calcarenite, light-grey weathered, light- to medium-grey fresh, grains to 4 54.45 0.64 0.44 0056 0.033 428 19 <70

mm, to 40% crinoid sterns and oscicles, attitude of bedding 100-101°/18-
23° SwW

Covered

(45



APPENDIX 2B: CONTINUED

Sample Formation Strat. Description Ca0 MgO SiO; Al,O; FeO; SrCO; MnO P04
Thick. (m) (‘) (%) (%) (%) (%) ppm ppm ppm
Section 95-7: Approximate Dipslope on Southwest Fla Coliseum Mountain (Fig.
10759  Livingstone KYA Calcarenite, medium- to dark-grey weathered, medium-grey fresh, grains up 54,34 0.82 0.35 0.035 0.028 424 14 <70
to 12 mm, beds 10 to 20 cm, rare chert stringer to %4 mm
10758  Livingstone Ya Dolomitic Calcarenite, light-grey-buff weathered, light- to medium-grey 51.57 2.58 049 0044 0035 423 17 <70
fresh, grains to 3 mm, beds greater than 25 cm, top 30 cm with some
brachiopods, crinoids, and horn corals, attitude of bedding 119°%22° SW
- Livingstone 15%-18%  Covered - - - - - - - -
10757  Livingstone 3 Calcarenite, medium-brownish-grey fresh, grains 2 to 2 mm, thick-bedded 54.69 0.47 0.25 0033 0.023 421 14 <70
to massive
10756  Livingstone 34 Calcarenite, light-grey weathered, light- to medium-grey fresh, grains 1 to 3 54.51 0.4 009 0017 0.015 485 12 <70
mm, massive, rare brachiopods and crinoids, attitude of bedding 117°/27°
swW
- Livingstone 1 Covered - - - - - - - -
10755  Livingstone ~1% Limestone, light-grey weathered, medium-grey to medium-brownish-grey 54.73 0.34 0.18 0.016 0.016 408 17 <70
fresh, micritic with some sparite, beds up to 20 cm, joints up to 15/m,
attitude of joints 024°/90°
Section 95-8: North Side of Highway 11 about % to b km East of Nord Turmoff (F 1
10767  Livingstone 6 Dolomitic Calcarenite, medium-grey, fine- to medium-grained, some 4814 5.79 0.47 0.063 0.050 342 17 95
brachiopads; fine-grained lighter-grey calcarenite near top; middle of
section with %-m layer of coarse calcarenite; top 30 cm with few chert
layers, attitude of bedding 140°/13° SW
- Livingstone 13%-17%4  Covered - - - - - - - -
10768  Livingstone ~2 Dolomitic Limestone, buff-grey to light-grey weathered, light-brownish-grey 43.12 9.96 0.73 0105 0.063 237 31 175
fresh, grains to % mm, thick-bedded to massive
10766 Livingstone 1% Dolomitic Calcarenite, light-grey weathered, medium-brownish-grey fresh, 50.41 3.82 0.58 0075 0.045 365 19 76
grains generally % to 2 mm, massive
- Livingstone ~4% Covered - - - - - - . -
10765  Livingstone 1 Caicarenite, light-grey weathered, light- to medium-grey fresh, grains to 3 54.62 0.54 023 0030 0.022 418 17 92
mm, massive, abundant crinoids
10764  Livingstone 4 Calcarenite, light-grey weathered, fight- to medium-grey fresh, grains % to 3 53.64 1.05 024 0054 0043 426 23 84

mm, massive, some crinoids and homn corals, carbonaceous- to dolomitic-
lined stylolite up to ¥4 mm at about 3 m from base of sample, attitude of
bedding 132°/18° SW

Covered
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APPENDIX 2C: DESCRIPTIONS AND COMPOSITIONS OF THE CHIP SAMPLES COLLECTED IN 1997

Note:  Stratigraphic thicknesses are based on measured attitudes of bedding as listed betow with appropriate interpolations. Samples are listed
in order from stratigraphic top to bottom. They consist of chips at infervals of 20 to 30 cm.

Sample  Formation Strat. Description Cao MgO SiO, AlO; Fe,0, SrCO; MnO  P,0s
Thick.(m) R (%) (%) (%) (%) (ppm) (ppm} (ppm)
Section 97.1: NW Shore of Coyote Lake (Fig, 7.1}
11576 Livingstone Ve Calcarenite, medium-light grey fresh, white-grey weathered , coarse 4176 1112 134 0087 0.093 293 37 157
grained, thin-bedded
- - 1 covered - - - - - - - -
11577 Livingstone 5% Calcarenite, medium- to light-grey, coarse grained, thick bedded, attitude of 52,58 250 043 0053 0050 422 27 122
bedding 128°%15° SW
11578 Livingstone 5% Calcarenite, as above, attitude of bedding 130°/15° SW 5521 04 023 0032 0038 468 28 <70
Section 97.4: Ridge Trending Southeast Coyote e {Fig.
" 11579 Livingstone 5 Calcarenite, light-brownish-grey fresh, white-grey weathered, medium 56.30 044 017 0028 0.032 467 29 <70
grained, massive, attitude of bedding 127°/25° SW
Section 97-3: Easterly Trending Ridge Top North of North Knob (Fig. 7.1}
- Banff 3 Polomitic limestone, dark grey fresh, light-grey weathered, micritic, attitudes - - - - - - - -
of bedding 103°/30° NE, 70°/55° NW
- - 4 covered - - - - - - - -
11580 Banff 2 Limestone, dark-grey fresh, white-grey weathered, cryptocrystalline, beds S  53.87 077 117 0184 0.569 549 45 148
- 30 cm thick
Section 97 4: Tributary Creek Northeast of North Knob (Fig. 7.1}
11581 Livingstone 4 Limestone, beds 15 to 40 cm thick, coarse-grained, medium-light grey 55.13 043 030 0.038 0052 660 28 <70

fresh, white-grey weathered, attitude of bedding 103°/40° NE, vertical
cleavage trending N-S

1454



-

(

APPENDIX 2C: CONTINUED

™

Sample  Formation Strat. Description Ca0 MgO Si0O, ALOy, Fe) O, SICO; MnO P05
Thick.(m) (%) (%) (%) (k) (%) (ppm} (ppm) (ppm)
Section 97-5: North Flank of Coliseumn Mountain (Fiq. 7

11609 Upper Palliser 10 Limestone, very dark-grey to black fresh, greyish-brown weathered, some 53.41 0.98 190 0286 0.176 469 105 78
pinkish matenial on weathered surfaces, micritic, numerous fractures and
joints, and abundant white secondary calcite blebs and stringers, attitude of
bedding 115°/73° NE

11608 Upper Palliser 6 Limestone, as above, attitude of bedding 110°/68° NE 5387 0.73 172 0251 0122 490 61 <70

16 covered, offset 45 m at 270° from base of 11608

11607 Upper Palliser 7% Limestone, brownish-grey to very dark-grey fresh, grey weathered, beds 10 52.31 1.69 217 0369 0224 449 95 122
50 cm thick, rusty-brown material on fractures, thin white calcite stringers

11606 Upper Palliser 6 Lime mudstone, dark-greyish brown fresh, dark-grey weathered, 53.41 1.07 169 0233 0.157 459 57 <70
crytocrystalline, attitude of bedding 119°/40° NE

11605 Upper Palliser 1% Limestone, very dark-grey fresh, grey weathered, micritic, massive, attitude 4842 523 125 0178 0.4 363 84 <70
of bedding 119°/41° NE

Section 97-6; Creek on Southwest Flank of Coliseum Mountal i 1

11558 Livingstone Vs Wackestone, dark-grey fresh, buff-grey weathered, bituminous staining 4908 529 046 0072 0.076 377 19 157
along stylolites, 20% of grains up to 2 mm; beds 5-25 cm thick

11557 Livingstone 2v Lime mudstone to wackestone, medium- to dark-grey fresh, greyish-brown 4565 8.34 055 0094 0.100 309 25 <70
weathered, few dark grains up to 1 mm, thickness of beds 5-15cm

- Livingstone 7 Interbedded dolomite and dolomitic limestone, mostly covered - - - - - - - -

- Livingstone 3 Dolomite, brownish-grey fresh, buff-grey weathered, micritic - - - - - - - .

11556 Livingstone 1% Wackestone, as above, bedsto % m 4805 627 029 0057 0.090 304 33 91

11555 Livingstone 2 Wackestone, as above, massive wackstone with few grains up to 3 mm 5518 049 029 0051 0.038 468 18 85

11554 Livingstone 2 Wackestone, light-grey fresh, grey weathered, few solitary corals near the 5510 0.44 0.39 0.098 0.067 432 23 <70
middle of the interval

11553 Livingstone 2% Wackestone, light-grey fresh, grey weathered, massive, few grains up to 5523 046 023 0059 0059 440 27 <70
2mm

11552 Livingstone 2% Wackestone, light-grey fresh, rusty brown patches on grey weathered 5486 0.74 027 0.042 0.044 482 27 <70

surface, massive, few sucrosic pieces with slow HCI reaction, attitude of
bedding 118°/18° SW
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APPENDIX 2C: CONTINUED

Sample  Formation Strat. Description Ca0 MgO SiO, ALO, Fe,0, SrCO, MnO P04
Thick.(m) (%) (%) (o) (%) (%) __(ppm) (ppm) (ppm)
Section 97-7: CIliff Outcrops on the Western Bank of Martin Creek (Fiq. 7.4
n/s Livingstone 5-10 Dolomite, thin-bedded, mostly covered - - - - - - . -
12214 Livingstone 7 Calcarenite, resistant, dark grey, fossiliferous, grains 1 - 3 mm, beds 5 - 56.07 049 049 0.039 0.043 517 14 <70
15 cm thick, forms weathered top of cliff section
12217 Livingstone 7 Calcarenite, medium to dark brownish-grey, grains 1 - 5 mm, beds 10 cm - 5509 056 029 0044 0.034 529 16 <70
1 m thick
12213 Livingstone 5 Calcarenite, resistant, dark grey, grains 1 - Smm, beds 20 - 40 cm thick, 5418 1.29 0.37 0044 0.043 438 19 <70
massive forming base of upper vertical cliff
12212 Livingstone 1 Calcarenite, brownish-grey, patchy dolomitization 3522 1729 058 0110 0.099 156 45 198
12216 Livingstone Calcarenite, very limy, light brownish-grey, grains up to 3 mm: lower 2 m is 3996 1323 060 0.111 0.097 231 43 339
resistant and massive forming upper part of vertical cliff; upper 3 m less
resistant forming a recessive break between upper and lower cliffs
12215 Livingstone 4 Calcarenite, resistant, very limy, light brownish-grey, grains up to 3 mm, 5356 188 029 0053 0047 388 20 74
massive forming base of vertical cliff
Section 97-8: Northern Flank of Mountain East of Martin Creek and South of Highway 11 (F
11652 Upper Palliser 8 Limestone, dark-grey fresh, white-grey weathered, microcrystalline, beds 7 51.19 280 188 0324 0.174 449 188 164
to 25 cm thick, attitude of bedding 113°/27° NE, sheared parallel to bedding
mostly in the uppermost 3 m
11651 Upper Palliser 7 Limestone, dark-grey fresh, white-grey weathered, cryptocrystalline, beds 3 48.71 6.16 216 0373 0.188 383 169 <70
10 cm thick, sheared parallei to bedding
Section 97-9: Southwest Side of Ridge at North End of Dipsiope Mountain {Fig. 7.4)
11587 Livingstone 7% Calcarenite, medium grey fresh, white-grey weathered, coarse grained, 5519 051 0.20 0029 0.032 528 16 88
beds 10 - 25 cm thick, attitudes of bedding 150°/50° SW, 146°/47° SW
11586 Livingstone 1% Sheared limestone, with patchy dolomitization mostly on bedding, bedding 43.10 737 625 0.058 0.148 327 38 84
parallel shearing
11585 Livingstone -1/ Calcarenite, coarse grained, light-grey fresh, white-grey weathered, 5451 071 015 0037 0.118 498 18 166
crinoids, thick-bedded, attitude of bedding 153°/46°
11584 Livingstone 4% Calcarenite, light-greyish-brown fresh, white-grey weathered, grains up to 5271 1.86 031 0051 0046 402 25 <70
4 mm, very fossiliferous, crinoids, thick-bedded
11583 Livingstone KyZ) Calcarenite, light-grey fresh, white-grey weathered, grains up to 3 mm, very 5064 3.85 058 0091 0.079 411 42 78
fossiliferous, whole brachiopods and crinoid stems, thick-bedded, attitude
of bedding 162°/46° SW
115682 Livingstone Ya Limestone, thin bedded, dark-grey fresh, white-grey weathered, micritic, 4684 698 070 0.116 0.105 353 48 73

massive, opaque to glassy look, attitude of bedding 158°50° SW
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APPENDIX 2C: CONTINUED
Sample  Formation Strat. Description Ca0 MgO SiO, ALO; Fe,0; SrCO; MnO  P,0s
Thick.(m) (W) (k) (K (%) (%) (ppm) (ppm) (ppm)
Section 97.10:_Southwest Side of Ridge near North End of Dipslope Mountain {Fig, 7.4)
11592 Livingstone 2 Calcarenite, medium grey, coarse grained, crinoids, attitudes of bedding 5494 052 0.10 0.022 0039 514 19 7
144°/42° SW, 144°/S0° SW
11591 Livingstone 2% Calcarenite, light grey, coarse grained, crinoids, massive, crumbly in lower 5495 0.52 0.14 0.027 0.033 494 18 77
3 m, with erratic joint patterns, attitude of bedding 150°/45° SW
11590 Livingstone 2% Calcarenite, light grey, coarse grained, fossiliferous, crinoids, massive 5305 1.78 032 0.049 0.062 420 28 128
- Livingstone 1 Dolomite, not sampled - - - - - . - .
11589 Livingstone 4% Calcarenite, medium to light grey, coarse grained, beds 15 - 25 cm thick 4762 6.62 030 0136 0112 386 48 109
11588 Livingstone Va Limestone, thin bedded, bedding-parallel shearing, dark-grey fresh, white- 5481 056 034 0031 0092 570 43 103
grey weathered, cryptocrystalline, massive, opaque to glassy look, attitude
of bedding 135°/38° SW
Section 97.11: Southwest Flank of Dipslo ountain 200 m Down Ridge (Fia. 7.4
11596 Livingstone 5% Limestone, coarse grained, thick bedded, medium-grey fresh, white-grey 5490 052 0.21 0029 0035 482 20 152
weathered
11595 Livingstone 3 Limestone, as above 4494 890 036 0065 0110 262 52 <70
11594 Livingstone 2 Limestone, as above 5497 055 021 0.029 0072 546 29 75
11593 Livingstone A Limestone, fine-grained, medium-grey weathered, medium- to light-grey 5486 0.58 0.24 0033 0087 594 42 <70
fresh, foliated to thin plates, few black bands, attitude of bedding
137°/48° SW
Section 97.12: Low point in saddle on Dipslope Mountain (Fig. 7.4
11597 Livingstone 6 Calcarenite, light-grey weathered, medium-grey fresh, crinoids, coarse- 4675 6.96 061 0071 0.084 347 27 137
grained, thick-bedded, upper % - % m contains vugs up to 1 cm in size,
attitude of bedding
11604 Livingstone 2 Wackestone, light-grey weathered, light-grey fresh, grains to 1 mm, top 4594 8.07 0.49 0.064 0.093 341 30 <70
20 cm with abundant solitary corals, attitude of bedding 136°/38° W
- Livingstone 2 Wackestone, as above (not sampled) - - - - - - - .
11598 Livingstone 7 Wackestone, as above 5387 154 038 0054 0.048 497 18 <70
11599 Livingstone 5% Calcarenite, light- to medium-grey fresh, coarse-grained, crinoidal, massive 51.44 3.09 032 0.052 0064 492 29 97
11600 Livingstone 5 Caicarenite, as above 5215 245 017 0.036 0043 458 26 <70

AN



APPENDIX 2C: CONTINUED

Sample  Formation Strat. Description CaO MgO SiO; AlLO, Fe, 0, SrCO; MnO P,0q
Thick.(m) (%) (%) (%) (%) (%) __ (ppm) (ppm) (ppm)
Section 97.13: CIiff Section at Top of East Side of Ridge Between Second and Third Peaks from Southeast End of Dipslope Mountain (Fiq. 7.4)

11603 Livingstone =~ % Lime mudstone, medium grey fresh, fight-grey mottied brownish weathered, 51.09 294 120 0.057 0.061 401 23 204
micritic, beds less than 10 cm thick, few calcite stringers up to 2 mm

11602 Livingstone 2 Wackestone (top 1% m), light to medium grey, grains to 3 mm in size, rare 5474 059 040 0028 0.047 447 20 75
crinoid osicle, beds up to15 cm thick, Lime mudstone (lower % m), dark-
grey fresh, light-grey weathered, beds 2 - 3 cm, attitude of bedding
148°/30° W

11601 Livingstone 3% Wackestone, light-brownish-grey to medium-grey fresh, light-grey 5488 0.55 0.27 0029 0.042 419 21 106
weathered, beds to 15 cm thick, grains to 3 mm, rare crinoid osicles

11575 Livingstone 3 Calcarenite, medium-grey fresh, light-grey weathered, grains to 3 mm, beds  54.84  0.81 022 0033 0.045 407 21 289
5 - 10 cm thick, brown weathered material on fracture surfaces

11574 Livingstone 2 Calcarenite, light-grey fresh and weathered, grains to 2 mm, rare crinoid 5360 1.69 039 0048 0.077 388 21 364
osicles and brachiopods, beds 10 to 50 cm thick, attitude of bedding
136°/40° SW

- - 1% Inaccessible, partly covered, not sampled - - - - - - - .

11573 Livingstone 2% Wackestone to [ime mudstone, brownish-grey to light-grey fresh, buff-grey 5490 054 0.19 0.032 0.051 568 20 129
weathered, grains up to 1 mm, beds 10 - 30 cm thick

11572 Livingstone 3 Calcarenite, light-grey fresh and weathered, grains up to 3 mm, crinoids, 55.09 0.62 0.16 0031 0.054 539 20 70
secondary coarse white calcite blebs up to 1 cm, beds 10 em thick to
massive

11571 Livingstone 3. Wackestone, light-grey fresh, light-grey weathered, grains to 1 mm, 5534 045 0.11 0.031 0.055 458 22 96
massive, brown weathered material on fracture surfaces

11570 Livingstone 4 Wackestone, light- to medium-grey fresh, light-grey weathered, grains to 5498 050 012 0037 0.119 455 24 <70
1 mm, massive, brown weathered material on fracture surfaces

11569 Livingstone 4 Wackestone, light brownish-grey fresh, light-grey weathered, grains to 5522 046 025 0034 0.063 533 29 <70

1 mm, massive, secondary coarse white caicite blebs 1 - 3 cm across
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APPENDIX 2C: CONTINUED

Sample

Formation

Strat.
Thick.(m)

Description

CaO
(%)

Mgo
(%)

Si0,
(%)

A0,
(%)

Fe,0,
(%)

Srco,
(ppm}

MnoO
(ppm)

P,0s5
(ppm)

Section 97.14: So

11568

11567

11566

Section 97.15: Near Southernmost Peak of Dipslope Mountain Overlooking the Gap on the North Saskatchewan River (Fig. 7.4)

Livingstone

Livingstone

Livingstone

of Second Pea

3

3

1%

Southe Gile) ountal
Limestone, light- to medium-grey fresh, light-grey weathered, wackestone
with grains up to 1 mm, massive
Limestone, light-grey weathered and fresh, calcarenite with grains up to
1 mm, massive, includes a 0.5 m bed of recrystallyzed, cryptocrystalline
white to very light-grey limestone
Limestone, light- to medium-grey fresh, light-grey with some buff stain on
weathered surfaces, wackstone with some black grains up to 1 mm, attitude
of bedding 128°/33°W, some coarse white calcite stringers up to 3 mm,
especially near top.

11565

11564
11563

11562

11561

11560

11559

Livingstone

Livingstone
Livingstone

Livingstone

Livingstone
Livingstone

Livingstone

3

1%

1%

K}/
Vi)

2%

Limestone, light- to medium-grey fresh, light-grey weathered, calcarenite
with crinoids and black grains up to 1 mm, some coarse white secondary
calcite blebs up to 4 mm, attitude of bedding 145°/38° W

Limestone, as above, attitude of bedding 152°/38°W
Limestone, light-grey fresh and weathered, calcarenite with grains up to
2 mm, thickness of beds from 5 to 25 cm, attitude of bedding 140°/36° W

Limestone, as above, brownish material on weathered surfaces and joins,
scattered crinoids, thickness of beds from 10 to 30 ¢m, attitude of bedding
154°/32° W

Limestone, light- to medium-grey fresh, light-grey weathered, wackestone
with 30% grains up to 2 mm

Limestone, as above, some buff weathered material thickness of beds from
5to30cm

Limestone, fight-grey fresh and weathered, wackestone with 30% dark-grey
subangular grains up to 3 mm, thickness of beds up to 0.5 m, attitude of
bedding 126°/31° W

55.23

55.25

54.68

55.10

55.19
55.19

§5.02

55.31

55.09

54.58

045

0.50

0.72

0.56

0.49
0.49

0.46

0.48

0.55

0.61

0.13

0.13

0.56

0.21

0.22
0.13

0.09

0.13

0.25

0.36

0.026

0.030

0.067

0.036

0.026
0.031

0.024

0.021

0.044

0.056

0.065

0.063

0.115

0.050
0.046

0.041

0.059

0.071

0.092

524

520

558

542

470

453

498

517

23

27

M

22

25
19

18

21

23

<70

<70

<70

109

98
<70

<70

<70

<70

82

61V



APPENDIX 3A: ANALYTICAL REPORTS FOR WHOLE ROCK ICP ANALYSES
FROM ACME ANALYTICAL LABORATORIES LTD., FOR SAMPLES COLLECTED IN 1994

{(E ‘ANALYTICAL LABORATORIES LTD. ' 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 'PHONE(604)253-3158 FAX(604)253-1716
$i02 AL203 Fe203 MgO CeO Ma20 K20 TiO2 P205 MnO Cr2o3 sr wb  sc Lo1 sun
X X X X X %X X X x X X ppm pom pbm pom pp ppe Ppom X X
e 1.52 .35 .10 3.5250.20 .04 ,09 .02 .02<01 .002 10 33 178 16 <10 <10 <2437 99.&0
mr 98 2% .08 3,21 51.03 .06 .15 <01 .09 <0% 005 9 25 19% 19 <10 <10 <« 43.9 99.78
e 3.90 .80 .26 10.60 40.51 .05 .25 .02 .08 .01 .008 19 2% 228 22 <10 <10 <2 43.7 100.20
J6 .20 <05 B.23 45.88 .02 <.05 .01 .05 <01 006 6 18 151 <10 <10 <10 <2 &4.7 99.93
ot S0 .19 <.05 7.95 46,34 .05 <05 .01 .06 <01 002 < 21 206 16 <10 <10 <244.8 99.93
et 40 .19 <05 1.59 53.52 .04 <.05 <01 .02 <01 002 <5 23 264 <10 <10 <10 <2439 M.
met 25 AT <05 .90 54.49 .04 <.05 <.01 .01 <.01 <.002 <5 10 282 <10 <10 <10 <2 43.9 9.8
st 25 .18 <05 2.09 53.07 .06 <05 <.01 .02<.01 005 <5 20 253 <10 <i0 <10 <2 4.1 99.81
oL * 1.06 .25 <05 21,76 30.57 .06 <.05 .01 .11<01 006 6 19 & 81 <10 <10 <2 47.0 100.%
7as* A 24 <05 21.07 31.49 .05 .06 .01 .08 <01 .003 12 18 86 <10 <10 <10 <2 47.0 100.8
788 * 1,38 .20 .13 4,26 49.60 .03 .08 <01 .03 .01 .005 5 28 191 <10 <10 <10 <2 4k.1 99.85
RE 7786 * 1.3 .18 .09 4.16 49,70 .04 .08 <,01 .03 .01 003 <5 26 198 <10 <10 <10 <2 44.2 99.88
TeT* .00 .32 .10 3.10 50.90 .04 <.05 .04 .03 .01 005 < 16 298 14 <10 <10 <2 4k.2 9.7
88 * 2.59 55 7.76 44,31 .04 .30 .03 .05 .02 .005 13 22 217 20 <10 <10 <2 44.2 100.%
ey * 232 58 .23 1.6551.64 .04 .16 .03 .06 .01 004 10 18 279 10 <10 <10 <2 43,3 100.04
0% 188 .50 .22 3.4849.87 .04 .09 .04 .06 .02 002 7 <10 Z3 19 <10 <10 <2 43.8 100.02
™* 2,26 .50 .20 .17 46,67 .04 .07 .03 .05 .02 006 12 14 2564 11 <10 <10 <2 4.0 100.05
et 2.19 .50 .23 2,05 51.16 .04 .18 .02 .02 .02 .006 12 21 259 <10 <10 <10 <2 &3.6 100.05
st 2.9 .66 .28 .T352.25 .06 .15 .02 .01 .02<002 10 14 288 12 <10 <10 <2 43.1 100.09
TR 1.8 43 .18 1,00 52.69 .05 .16 .02 .01 .01 .009 10 25 293 11 <10 <10 <2 43.7 100.15
st 212 58 .25 .8652.77 .03 .13 .01 .01 .01<002 12 19 297 11 <10 <10 <2 43.3 100.11
™me* 2.8 .50 .22 .9952.58 .06 .20 .03 .03 .02 <002 36 16 295 <10 <10 <10 <2 43.2 100.13
mr* 2.2 .15 .2 .61 52.68 .04 .08 .03 .02 .02 .003 36 10 287 10 <10 <10 <2 42.7 100.19
9001 * 27.95 3.2 1.13 9.89 25.86 .15 1.53 .19 .07 .03 .005 132 13 145 87 <10 <10 3 31.0 100.92
93s1* 140 . .10 10,19 43.46 .05 <.05 .04 .05 <.01 .007 <5 <10 207 17 <10 <10 <2 &44.6 100.22
, 9352* 7.5 .31 1217.60 31.48 .05 .08 <.01 .0B <01 006 6 19 160 52 <10 <10 <2 43.4 100.70
i 9353* 2.5 . .08 20,04 31.35 .03 <.05 .01 .10<01 006 7 13 {34 <10 <10 <10 <2 45.9 100.41
T 29 18 <05 .75 54.99 .06 .05 <.01 .04 .01 003 <& <10 332 <10 12 <10 <2 43.7 100.09
o355 * 8.89 .18 <05 .7V 49,81 .06 <.05 <.01 .01 <.01<002 < 12 250 <10 12 <10 <2 40.5 100.18
o356 * 20 .20 <05 .49 55.26 .05 <05 <01 .02<.0% 002 < 23 276 <10 16 <10 <2 43.9 100.16
gs5T* 31 .16 <05 .45 55.32 .06 <.05 <,01 .01<.01 .002 S <10 270 11 24 <10 <2 43.7 100.03
o358* 26 .20 <05 .6355.19 .05 <05 .01 <.01<0% 003 <5 13 308 18 <10 <10 <243.6 99.97
9359 39.98 .58 .37 .30 31.44 .07 <05 .01 1.71 .01 .003 315 16 344 117 31 <10 225.4 9.9
9360 51 .16 .10 .89 54,58 .04 <05 <.01 .05<01 .005 < 13 A7 <10 <10 <10 <2 43.7 100.12
9361 S5 .19 14 17.69 35,70 .04 <05 ,01 .08 .01 ,006 <5 11 131 <10 <10 <10 <2 45.1 100.53
STANDARD LIMESTONE | 6.9 1.51 .61 .39 49.23 .06 .25 .07 .06 .02 .005 90 28 291 34 <10 <10 <2 39.9 99,07
.200 GRAM SANPLES ARE FUSED WITH 1.2 GRAM OF um A0 ARE DISSOLVED 1N 100 MLS SX WMO3. Ba 1S SUM AS BaSOb ANO OTHER METALS ARE SUM AS OXIOES.
- SAWPLE TYPE: LIMESTONE at
DATE RECEIVED: JulL 4 19% DATE REPORT nm:y,\l? (/44 SIGNED B D.TOYE, C.LEONG, J.WANG; CERTIFIED B.C. ASSAYERS

* Sample from MAIM Permit 8396010038.
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APPENDIX 3A: CONTINUED

MO 2o VTIOAL

i I Halferdahl & Associates Ltd.

FILE # 94-1903

$102 AL203 Fe203 MgD CeO Na20 K20 TIO2 P25 MnO Cr203 Ba M1
X X 2 X X X x X X ppm ppm

b

SANPLER

X
9362 .3
9363 2.08
9364 5.15
9365 6.00
9346 4.40
9387 10.50
RE 9367 10.46
9369 &
Nan* 1.3
nnR* .32
933 .20
N> ]
s A3 .27
STANDARD LIMESTONE | 6.83 1.33

4 6.39 48.05 .03 <05 .02 .05 <01 .007 12 1S
<14 18.27 36.06 .02 .11 .04 .06 .01 .007 10 14

.20 12.21 37.88 .02 .18 .02 .05 <01 008 13 17
.25 11.25 38.29 .02 .24 .04 .04 <01 .006 18 17
15 16,14 34,52 .02 .18 .04 .04 <.01 0% 14 S3
A6 6.31 42,89 .01 .21 .05 .02 <.01 .008 7 3
16 6.35 43.00 .02 .20 .02 .01 <.01 .008 s 2
<05 1.16 34.32 .01 <05 .01 .03 <0t 004 S A
<05 1.4334.09 .02 <05 .01 .01 <01 003 < 1
19 245 51,75 .02 .10 .03 .02 .01 <002 10 <10
<05 .7154.47 .01 .09 .01 .01 <01 003 5 <10
<03 465497 .02 .13 .01 .02<.01 .02 <& <10
A2 1.62 53.77 .02 <05 <.01 .01 <0V 003 S 27
<08 7.51 45.44 .03 <05 .01 .03 <01 004 S <10
51 495001 .03 .29 .08 .04 .02 003 &5 14

<10
<10

<10
<10

<10
<10
<10
<10
<0

<10
<10
<10
<10
<10

$ample type; LINESTONE, Sempics beginning 'RE’ sre duplicete sawples,

* Sample from MAIM Permit 9396010038.
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APPENDIX 3A: CONTINUED

SAPLES S102 ALZ03 Fe23 Wg0 Ca0 Ha20 K20 T{02 P205 W0 Cr23 Bs Nl 8¢ 2Zr Y Wb Sc LOI S
X X 3 X X ¥ X X X X X pem ppm pom pom ppm pom ppm X 3
9002 &1 22 <05 2.90 52.14 .01 <.05 .01 .02<.01 <002 S <10 199 <10 <10 <10 <@ §h.2 99.94
9003 WS 7 <.05 2.00 S3.51 .01 <05 .02 .00 <.01 .006 <5 <10 170 <10 <10 <10 < 4&3.9 100.10
9004 126 .35 .3 6,36 86.90 .01 .17 .01 <.01 .01 002 & 18 143 <10 <I0 <10 < 4.7 $9.%8
9008 WE 16 <05 1.0354.28 .01 <.05 <.01 <.01 <.01 <.002 <5 <10 19 <10 <10 <10 <@ 4.0 99.99
9006 38 18 <05 .56 54.92 .02 <.05 <.01 .00 <01 .002 <G <i0 187 <10 <10 <10 < 3.9 100.00
9301 Wl .21 <05 5.48 49.18 <.01 <.05 02 .02 .07 .003 15 23 152 <10 <10 <10 <@ 4.5 99.97
9651 37 1 <05 SBSLTh .01 <.05 .01 <.00 <.01 .002 <& <10 200 <10 <10 <I0 <@ k4.1 99.98
9652 331 <05 .59 55.00 .02 <.05 .02 .00 .01 <002 <5 10 181 <10 <0 <10 <2 &3.7 99.38
9653 B3 016 <.08 .46 55.06 .02 <.08 .01 .02<01<002 <5 <10 198 <i0 <10 <10 <@ 43.9 99.99
RE 9653 17 <05 .47 55.01 .02 .05 <.00 <.01 .01 .005 <& <10 19 <10 <10 <10 @439 99.94
2684 A1 LT <05 825653 .01 .16 .01 .01 <01 .005 <6 11 215 <10 <10 <10 <2 £3.9 10003
9655 W8 .20 <05 .57 S4.85 .02 <.05 <.0 .02<.01 .00 & 30 2 <10 <10 <10 <2 43.8 99.99
9856 19 7 <05 6.3348.09 .01 .05 <.01 .00 <.01 .08 & 11 177 <10 <10 <10 <2 44.& 100.13
9457 W6 16 <08 6.49 48.07 .02 <.05 .01 <.001 <01 <.002 & 14 188 12 <10 <10 <2 &k.7 100.04
9658 66 21 <.05 3.8650.97 .02 <.05 .03 <.00 .01 .00 5 <i0 191 <10 <10 <10 <2 4.3 100.08
9659 B6 A7 <05 .55 56.70 .02 <.05 <.01 .o]' «01 002 <& <10 200 <10 <10 <10 <@ 43.9 99.73
9660 39 0 %S @m0 g0 8 S W o6 o <0 0 QM3 S
9661 W A8 <05 SA 5066 .01 <05 01 .01 <0l 005 S5 9 267 11 13 <10 <2 4.0 99.89
9662 230 .62 .21 1.3652.05 .01 .26 .05 <.00 <01 .003 15 <10 261 <i0 <10 <10 <@ 4%.2 100.10
9663 WP <05 1378414 .02 <.05 .01 02<01<.002 < 11 178 <10 <10 <10 <2 43.8 100.01
9664 S0 .18 <05 .SBSA.76 .01 <.05 .01 <.01 <.01 003 S 19 227 <10 <10 <10 <2 43.8 99.97
9685 5 .20 <08 4.14 50.82 <.01 <.05 02 .06 <01 .00 5 10 209 <i0 <10 <10 <@ 4.2 100.01
9646 M7 22 <05 23.3929.30 .01 .11 <01 0T <01 006 7 25 71 <10 <10 <10 <2 47.0 100.88
9667 67 20 <05 2.8852.15 .01 .08 <.00 <.01 <.01 <.00 < <i0 203 <10 <I0 <10 <@ &b.1 100.04
, 9658 138 42 .29 Z2.89 8.8 <.01 .15 .03 .07 .01 006 8 26 86 <10 <10 <10 <2 46.7 100.80
9669 3 7 <05 2.64 52.42 .01 <.05 €.01 .01 <.01 008 S 15 207 <10 <10 <10 < 4k.1 100.00
%70 57 18 <05 3.50 51.52 .01 <.05 <.00 <.00 <.001 <.002 7 28 185 <10 <10 <10 <@ 4.2 100.01
9671 W1 16 <05 3.4151.63 .02 .05 <.01 .02<001 <.002 S 12 159 <10 <10 <10 <@ 4.2 99.88
wn A 16 <05 1.5253.54 .03 <.05 .01 <.01 .01 005 7 <10 229 <10 <10 <l0 <@ 43.9 99.78
9101 W2 .19 <05 2012 53.04 <.01 .08 <.01 <.01 .05 <.002 22 12 168 <10 <10 <10 <@ 43.9 99.83
9702 40 .19 <05 5B 54.86 .01 «.05 .03 <.01 .07 .004 19 <10 180 <10 <10 <10 <@ 43.7 99.87
oTms 39 15 .41 2239 29.T8 <.00 <.05 .03 .04 .10 .006 13 34 39 <10 <10 <10 <@ 47.1 100.41
9704 B3 20 <05 4.1850.98 .02 <.08 .02 <.00 .02<.002 17 <10 170 <10 <10 <i0 <@ 4.0 99.97
9708 B 19 .22 2188 30.31 <.01 <.05 .01 .06 .0k .002 14 <10 52 <10 <10 <10 <@ 4T.1 100.33
9704 76 25 .20 6.46 AT.63 <.01 .15 <.01 <.01 .03 005 5 16 213 <D <10 <10 <@ &h.6  99.90
STADARD LINESTONE (7.3 1.36 .53 .4650,00 .06 .2¢ .08 .02 .02 .003 &3 19 266 17 <0 <10 <230.9 99.83
200 GRAN SWWPLES ARE FUSED VITH 1.2 GRAN OF LTIG2 AND ARE DISSOLVED IN 100 WLS SK MO3. B2 1S S AS Las0i MO OTHER NETALS ARE SUM AS OXIDES.
ZSaMPLE TYPE: LIMESTONE
DATE RECEIVED: JA 25 19% DATE REPORT un.n:/,\% 21/4q  stowen B D.TOTE, C.LEONG, J.WANG; CERTIFIED B.C. ASSAYERS

* Sample from MAIM Permit 9396010038.




APPENDIX 3A: CONTINUED

i I Halferdahl & Associates Ltd. FILE § 94-2234
AL AATTIOM. MR B, YPICAL

SNPLES $102 ALZ03 Fe203 MgO Ca0 Na20 K20 Ti0Z P20S WO Cr203 #a NI Sr 2r ® 3¢ LoI

X X X %2 X %X X X % X X pom ppm ppR ppm Pom poa %
gror M 16 6.09 47.69 <01 .13 .01 .02 .06 004 6 <10 224 <10 <0 @S
9708 R 6.45 47.17 <01 <.05 .01 .05 .01 <002 8 <10 198 <10 <0 <@ &6
9709 N 28 9.3% 43.42 <.01 .15 <.01 .06 .03 .004 W& <10 W7 <0 A0 @454
0 61 .29 10.29 42.49 <01 .11 <01 .05 .07 .04 16 <10 128 <10 A0 @435
L el . 2 7.87 45.58 <.01 .13 .01 .04 .05 .006 19 22 173 <10 0 <@ 45.0
Mz .56 6.49 A7.75 <01 .16 <01 .05 .03 .03 7 <10 201 <10 40 Q&4
973 42 1.08 54.62 <.00 .13 <01 .02 .06 008 & 13 163 <10 0 <433
Ll 42 34 4.59 50,15 <01 .08 .01 .04 .10 .003 7 <10 178 <10 A0 Q&1
" 9T 41 4.63 50,34 <.01 <.05 <01 .03 .10 .009 7 <10 178 <10 <0 Q4.1
s 33 49 55.70 <00 <.05 <.01 .04 001 006 6 14 229 <10 0 @ 43.9
e B 415577 .01 .08 <01 «.01 .01 010 < 37 43 13 <0 <@ 43.4
mr .3 3.96 51.53 <01 .16 .01 .04 .01 .00 S 13 238 <10 A0 Q439
st 1. 5.27 48.60 <.01 .07 <.01 .05 <01 014 S 38 200 10 <0 @ &3
gt .6 11.99 41.88 <.01 <.05 <.01 .09 <.01 004 S 22 119 <10 A0 @453
gr2e* R 14.79 38.52 .01 .12 .01 0T <01 005 S 23 118 10 0 @ 45.8
g1 1.37 22,17 30.58 <01 .11 .02 .08<0 .005 7 <0 88 <10 0 Q459
st A3 3.13 52.09 .02 <.05 .02 .05 <01 .07 <& 26 233 A0 A0 @439
T* el 1.09 54.35 .01 .09 <.01 <.01 <0t 002 &S 13 230 12 A0 < 43.8
" 1.70 6.2 AT.T2 <.01 <.08 .03 .0h <01 0035 < 11 1% <D A0 @ 4.0
oT2s* 6. 6.4943.25 01 .54 .09 .05 .00 006 &0 16 290 22 40 <@ 4.7
gr26* 3. J192,60 .02 .20 .05 .05 .01 008 19 I 328 <10 0 Q4N
wrt 7. 1.21 48,46 .03 .79 .05 .08 .02 .007 251 31 ¥%¢ 2 0 @»M.2
oT28* . 70 84,92 .01 <.05 .01 <01 <.01 003 7 <10 213 ¢ A0 @ 43.4
o7 .52 <.05 22,68 30.70 <01 <.05 <.01 .06 <01 .004 S 30 7 <10 0 <@ 48.4
oT30* 39 2.09 53.55 .01 <.05 .01 .01 <01 .006 < 28 242 <10 0 @ 43.7
™ 48 9.44 46.29 <01 .06 .01 .03 <01 005 & 30 M2 A0 A0 <@ 45.0
s 2.29 4.07 50.41 .01 .16 <.01 .06k <.01 009 S 33 321 <10 A0 @429
grs3* 8.27 B.31 41.39 .01 <.08 <01 .04 <.01 .08 5 132 189 <10 A0 <@ 41.0
oT3e" 4.36 3.14 50.25 .02 <.05 <.01 .02<.01 .009 <& 36 260 <10 A0 @ 42.0
o735t . 1.30 S4.63 .02 <.05 .01 <.01 <01 .005 < 28 298 <10 A0 @ £3.4
rse* 34 625531 02 <05 .01 03<01 007 S 18 0 A0 @435
st 2 .68 5554 .02 .12 <01 .03<01 .008 S 34 277 <10 S X
orse* 41 98 55.32 .02 <.05 <.01 .01 <01 006 S 10 211 A0 <10 @4&3.0
oTI9* . 58 55.86 .02 <.05 <.01 .02<01 .005 S 21 28 <0 40 <@43.3
oT40* 22 49 55,78 .02 <.05 <.01 .02¢01 006 S 11 256 <10 <10 < 3.1
STANDARD LIMESTONE 16.77 1.26 46 50.36 .02 .31 .06 .06 .02 004 TR 20 254 20 <10 <2 39.9

. 1 r
.‘/-.

* Sample from MAIM Permit 9396010038.
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APPENDIX 3A: CONTINUED

Halferdahl & Associates Ltd, FILE § 94-2234 Page 3
AL MRLYVIERL. AN S VYYCN.

SAWLES [S102 AL203 Fe203 Mg0 CeOMa20 K20 TIO2 P205 WO Cr203 B Wi Sr Zr Y ¥ $c Lol [T

3 L3 X x X X X X £ X X pom ppm ppR ppm ppm ppm P X 3
oT * A1 18 <05 .55 5454 .00 .15 <01 02Ot 005 S 23 29 11 <10 <10 <2437 9.6
g2 * A2 15 <05 .60 54.72 .02 <.05 .03 .04 <.01 .00k 5 13 275 <10 <10 <10 <2438 99.85
o731 * 37 42 <05 S3BATH <01 .13 .01 .03 <.01<002 S 14 298 <10 <10 <10 <243,7 99.67
52 * A7 15 <05 575695 01 <05 0F .03<01 (008 S 30 309 <10 11 <10 <437 .97
oS3t A3 3 <05 70 54,67 02 <05 01 ,02¢01 005 S 13 264 <10 <10 <10 <2439 997
orS4 * 85 .19 <05 6.48 A7.63 <.01 .21 <.01 .02 <01 .004 S <10 197 <10 <10 <10 <2 4.6 100.02
st 36 .12 <05 .5055.06 .02 .08 .04 .05 <01 .005 7 <10 261 <10 11 <10 <437 9.
orse* 36 L4 <05 .54 85,10 .01 <05 .01 .01 <01 003 5 22 256 <10 12 <10 @43.7 9.9
RE 97T56* 38 1 <05 .55 55.11 .02 <.05 <.01 .01 <01 003 S 10 256 <10 12 <10 <2437 100.00
oTST* A8 16 <05 .94 56,53 .02 <.05 .02 .02<.01 003 B 19 245 <10 <10 <10 <2 43,8 100.01
yTss 36 L7 <05 .54 85,42 <01 <05 .02 .01 <.01 .002 <5 <10 247 <10 <10 <10 <243.2 9.7
9759 36 .18 <05 1.19 3435 <.01 .12 .03 .02<.01 .002 5 18 238 <10 <10 <10 <436 99.89
9760 34 .16 .08 5.10 49.60 <.01 <.05 .02 .05 .01 .003 1325 17 219 <10 <10 <10 <2 44.4 100.07
9761 A1 13 28 18.10 34.25 <01 .21 .02 06 ,05 .005 37 <10 B3 <10 <10 <10 <2 45.8 100.33
9762 . 9 .25 10.59 42.06 <.01 22 .03 .05 .05 .004 97 15 136 <10 <10 <10 <2459 9.8
9783 56 LB .21 8.96 ALY €01 .09 <.01 06 .02 <002 23 15 162 <10 <10 <10 <2 45.3 $9.87
9764 1.21 .57 .14 4.03 50.07 <.01 <.05 .04 .04 <.01 004 B 18 430 <10 <10 <10 < 43.9 100.09
9765 2.00 .92 .29 3.6149.77 <.01 .14 .05 .03 .01 003 16 27 499 <10 <10 <10 <2 43.1 99.9%9
9786 111 49 22 4.51 49.54 <.01 .09 .01 .03 .05<002 13 28 309 <10 <10 <10 <2 44.0 100.10
9767 1.60 73 .25 3.633%0.14 .01 .25 .03 .03 .01 <.002 21 <10 424 <10 <10 <10 <2 43.4 100.14
9768 A5 L35 .20 A.T2 49.44 <01 (23 .04 .02 .03 004 18 40 306 <10 <10 <10 <@ 44.2 100,13
7% 80 .35 .20 S5.39 48,78 <.01 .16 .01 .02 .02 .003 14 36 308 <10 <10 <10 <2 44.3 100.08
9770 1,26 .83 .20 3.764 5036 .01 .26 .01 .03 <.01 .006 15 27 439 <10 <10 <10 <2 43.6 100.13
9T 37 .14 <08 1.00 B34.67 <.01 <.05 .01 .03 <.01 .002 S5 20 263 <10 <10 <10 <@ 43.7 9.
912 A1 16 <05 2.59 5275 .02 <.05 .01 <.01<.01 .002 & 15 234 <10 <10 <10 <2 44.0 $9.97
o B4 15 <05 2.48 52,61 .01 .73 <.01 <.01 .01 <.002 7 23 234 <10 <10 <10 <2 44,0 100.06
974 T3 A7 <05 6.38 47,38 <.01 <,05 <,01 .08 <01 003 7 2% 15 <10 <10 <10 <@ 44§ 9.7
7S : 69 15 <05 5.0149.90 <.01 <,05 .03 .03 <.01 <.002 < 15 179 <10 <10 <10 <2 44.2 100.03
STANDARD LIMESTONE® [7.11 1.30 .57 .45 50.08 .02 .28 .07 .09 .02 .004 &5 20 265 19 <10 <10 <2 39.9 9%.

. [4 ]

* Sample from MAIM Permit 9396010038.
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APPENDIX 3B: ANALYTICAL REPORTS FOR CHECK ANALYSES BY ICP FROM THE
CENTRAL ANALYTICAL LABORATORY OF CONTINENTAL LIME INC., FOR SAMPLES COLLECTED IN 1994°

Central Lab IcP Date of run 01-25-=95
Halferdahl & Associates Ltd. Btons
X % % X L] X PpR ppR L] b
Sample | CaCO3 Ca0 NgCO3 MgO 70203 | Al203 | BrCoO3 xno P205 8io2 TOTAL
7781 * 96.26 53.93 3.18 1.52 0.055 0.055 399 19 <.010 0.32 99.90
7782 * 97.70 54.74 1.84 0.38 0.034 0.033 432 23 <.010 0.20 99.85
9009 96.90 54,29 2.11 1.01 0,050 0.058 443 32 0.208 0.17 99,55
9012 97.48 54.62 1.27 0.61 0.128 0.183 529 29 0.068 0.65 99.83
9015 96.18 53.89 1.59 0.76 0,206 0.325 510 33 0.106 1.13 99.59
9022 97.55 54.66 1.11 0.53 0.075 0.152 489 56 0.230 0.63 99.80
9274 98.18 55.01 0.66 0.32 0,131 0.139 400 36 0.184 0.30 99.64
9356 * 98.53 55.21 1.01 0.48 0.076 0.112 451 24 <, 010 0.15 99.92
9357 * 98.51 55.20 0.91 0.44 0.030 0.022 397 23 <,010 0.26 99.78
9360 97.30 54.52 1.79 0,86 0.102 0.056 378 34 0.018 0.31 99.61
9369 96.170 54.18 2.51 1.20 0.037 0.037 439 20 <.010 0.46 99.79
9373 " 98.67 55,28 0.85 0.41 0.055 0.068 479 30 <,.010 0.19 99.89
9406 98.72 55,31 0.59 | 0.28 0.044 0,067 390 as 0.136 0.16 99.76
9413 98.50 55.19 0,60 0.29 0.053 0.122 384 39 0.146 0.26 99.72
9430 94.49 52.94 1.58 0.75 0.412 0.671 566 67 0,117 2.37 99.70
9439 98.39 58.12 0.75 0.36 0.044 0.071 462 44 0.208 0.18 99.69
9447 $8.08 54.98 g.88 0.42 0.060 0.062 528 61 0.336 0.14 99.61
9460 97.57 54.67 1.09 0.52 0.042 0.073 542 48 0.680 0.25 99.77 |
9473 98.11 54.97 0.56 0.27 0.036 0.046 488 40 0.840 0.13 99.78
9482 98.46 55.17 0.97 0.47 0.042 0.092 537 53 0.076 0.19 99.90
9489 88.00 49.30 9.42 4.50 0.257 0.520 473 58 0.267 1.34 99.86
9501 98,60 55,24 0.66 0.31 0.089 0,073 406 37 0.177 0.17 99.81
9513 98.44 55.1% 0.76 0.36 0.068 0.121 306 56 0.170 0.13 99.72
9514 95.19 53.33 4,12 1.97 0.059 0.080 392 50 0.089 0.12 | 99.70
9526 98.97 55,45 0.58 0.28 0.050 0.080 421 39 0.088 0.14 99.95
9541 98.79 55.38 0.63 0.30 0.030 0.043 437 35 0.123 0.09 99.75
93546 97.97 54.89 1.20 0.57 0,037 0.104 470 34 0.121 0.27 99.76
9559 98.52 55.20 0.65 0.31 0.047 0.100 462 33 0.072 0,20 99.63
9571 96.51 54.07 2.93 1.40 0.039 0,086 411 26 0.102 0.19 99.90
9381 87.77 49.17 6.17 2.95 0,351 0,751 591 66 1,082 3.56 99.75%
9591 73.36 41.11 3.98 1.90 1.145 1.588 648 18S 0.345 19.05 99,55
9602 98.85 $35.38 0.49 0.23 0.008 0.016 412 10 0.148 0.06 99.61
9606 98.80 55.36 0.56 0.27 0.041 0.068 481 29 0.236 0.11 99.86
9608 94,58 52.99 5.06 2.42 0.024 0.047 371 19 0.063 0.07 99.89
9611 98.91 55,42 0.47 0.23 0.030 0.045 293 18 0.151 0.12 99.76
9615 97.34 54.54 2,10 1.00 0,016 0.0&1 448 11 0.041 0.16 99.73
Page 1

* Sample from MAIM Permit 9396010038.
° As received by facsimile January 31, 1995.
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APPENDIX 3B: CONTINUED

Central Lab ICP Date of run 01-25-9§5

Halferdahl & Associates Ltd. Stone
X X X % L3 X ppa ppa X X
8!!@10 cacCo3 Ccal MgCo3 MgO 26203 | Al1203 8rcCo3 Nno P20S5 8io02 TOTAL
9620 84.79 47.51 14.42 6.89 0.024 0.061 367 21 0.098 0.24 99.67
9636 97.50 54.63 1.99 0.95 0.022 0.054 363 25 0.083 D.11 99.79
9645 96.95 54.32 1.69 0.81 0.170 0.201 674 37 0.077 0.68 99.84
9646 97.02 84.36 2.02 0.97 0.066 0.079 474 19 0.101 0.36 99.70
9663 97.21 54.46 2.31 1,11 0.027 0.026 302 19 <.010 0.29 99.90
9669 94.66 53.04 4.57 2.13 0.045 0.090 383 29 <.010 0.48 99,90
9679 97.97 54.89 0.85 0.41 0.097 0.260 495 40 0.072 0.57 95.87
9680 98.69 55.30 0.75 0.36 0.027 0.051 451 31 0.057 0.16 99.79
9686 90.38 50.64 7.46 3.57 0.133 0.461 501 49 0.327 0.89 99.70
9689 97.43 54.59 1.74 0.83 0.050 0.121 534 39 0.079 0.28 99.78
9695 98.92 55,42 0.69 0.33 0.022 0.037 490 35 0.055 0.14 99.92
9732 * 89.99 50.42 7.40 3.54 0.060 0.052 591 28 <.010 2.26 59.83
9731* 98.18 85,01 1.14 0.55 0.035 0.024 491 16 <.010 0.24 99.69
9739 * 98.38 55,12 1.10 0.53 0.036 0.051 525 20 <.010 0.16 95.79
9752 * 98.32 55.09 1.02 0.49 0.026 0.041 520 21 <.010 0.31 99.78
9756 * 98.57 55,23 0.96 0.46 0.020 0.033 429 20 <.010 0.21 99.83
9787 * 97.60 54.68 1.62 0.78 0.027 0.036 418 22 <.010 0.36 99.70
9780 98.38 s5.12 0.77 0.37 0.037 0.067 486 28 0.262 0.22 99.79
9782 98.82 55,37 0:56 0.27 0.021 0.039 447 36 0.096 0.12 99.71
Page 2

* S?nole from MAIM Permit 9396010038.
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APPENDIX 3C: ANALYTICAL REPORT FOR CHECK ANALYSES BY WET CHEMISTRY
FROM LORING LABORATORIES LTD., FOR SAMPLES COLLECTED IN 1994
To: HALFERDAHL & ASSOCIATES LTD., File No. 36849
18, 19_509 — 81st _Avepye, Date October 19, 1994
Edmonton. Alberta T6E 1X7 é Samples Pulp
ATIN: L.B. Halferdahl 74
Certificate of Assa{
LORING LABORATORIES TD.
SAMPLE NO. % % LOI at Acid Insol X
cao MgO 1050 °C % R203
RN
“Assay Analysis”
9357* 52.22 - 0.43 A 43.87 0.37 0.12
9663 54.27 0.99 43.80 0.29 0.12
9669 53.21 1.79 43.75 0.48 0.17
9732* 50.22 3.32 43.12 2.12 o.21
9756* 55.16 0.41 43.77 0.20 0.14

1 Herebx Cert1fy that the above results are those
assays Mmade by upon the herein described samples....

Rejects retained one month.
Pulps retained one wmonth
: unless specific arrangenents
N are made in advance. Assayer

* Sample from MAIM Permit 9396010038.



APPENDIX 4A: ANALYTICAL REPORT FOR ICP ANALYSES FROM THE CENTRAL ANALYTICAL LABORATORY
OF CONTINENTAL LIME INC., FOR SAMPLES COLLECTED IN 1995*

11/Misc/Stone/Halferdahl

8cv

Sample % % % % % % % ppm ppm ppm Ppm pPpm __ppm ppm %
CaCo03 CaO MgCO3 | MgO 8102 ) Al203 | Fe203 | SrCO03 MnQ P205 BaQ K20 Na20 Ti02 Total
10726 97.33 ] 54.53 1.33 0.64 0.13 0.023 ] 0.033 470 17 <70 6 78 163 8 98.92
10727 96.94 | 54.32 1.20 0.57 0.21 0.022 ] 0.027 451 17 73 5 87 145 7 98.48
10728 96.89 | 54.28 1.27 0.61 0.27 0.034 1 0.034 486 14 75 4 154 164 15 98.59
10728 97.89 | 54.85 0.80 0.38 0.09 |1 0.016 ] 0.025 580 18 <70 6 60 113 7 98.91
10730 98.07 ] 54.94 0.89 0.42 0.11 0.019 ] 0.028 497 19 <70 4 58 167 7 99.19
10731 97.41 | 54.58 0.97 0.46 0.11 0.017 ]| 0.025 468 17 <70 5 78 186 7 98.60
10732 97.56 | 54.66 0.97 0.47 0.20 0.030 ] 0.044 562 i8 <70 S 124 172 14 98.889
10733 97.38 | 54.56 0.95 0.45 0.14 0.028 | 0.034 518 18 <70 6 104 168 12 98.61
10734 97.83 | 54.81 1.07 0.51 0.65 0.020] 0.037 509 19 <70 5 86 161 S 99.69
10735 79.42 | 44.50 1 17.25 8.25 1.10 0.101 ]| 0.048 304 28 <70 10 447 206 66 98.02
10736 83.51 ) 46.79 | 14.65| 7.00 D.51 0.038 ] 0.029 322 20 <70 6 166 173 24 98.81
10755 97.68 | 54.73 0.72 0.34 0.18 0.016 ] 0.016 408 17 <70 5 79 126 S 98.67
10756 97.29 | 54.51 0.85 0.41 0.09 0.017 | 0.015 485 12 <70 5 74 136 6 98.34
410757 97.62 | 54.69 0.99 0.47 0.25 0.033 ] 0.023 421 14 <70 5 142 182 12 99.00
10758 92.04 | 51.57 5.38 2.58 0.49 0.044 |1 0.035 423 17 <70 6 183 165 24 98.08
10759 96.98 | 54.34 1.71 0.82 0.35 1 0.035] 0.028 424 14 <70 7 158 159 18 99.18
10760 98.21 | 55.03 0.74 0.35 0.13 0.023 ] 0.018 459 24 <70 7 86 139 9 99.19
10761 96.99 | 54.34 1.13 0.54 0.28 0.028 1] 0.021 416 25 <70 7 127 158 14 98.52
10762 95.44 | 53.47 2.60 1.24 0.45 |1 0.030] 0.018 433 23 <70 7 134 179 13 98.61
10763 97.19 | 54.451 1.34 0.64 0.44 0.056 ] 0.033 428 19 <70 6 199 206 28 99.15
10764 95.73 | 53.64 2.19 1.05 0.24 0.054 | 0.043 426 23 84 17 225 261 27 98.36
10765 97.48 | 54.62 1.14 0.54 0.23 0.030 1 0.022 418 17 92 7 138 286 15 99.00
10766 89.96 | 50.41{ 7.99 3.82 0.58 0.075 1 0.045 365 19 76 8 378 262 38 98.76
10767 85.92 | 48.14 | 12.11 ]| 5.79 0.47 0.063 ] 0.050 342 17 95 8 332 218 32 98.72
10768 76.95 | 43.12 | 20.85 9.96 0.73 0.105] 0.063 237 31 175 12 502 258 55 98.82
10769 95.95 [ 53.76 2.30 1.10 0.64 0.040 | 0.029 481 12 <70 7 170 174 22 99.06
10770 98.10 | 54.96 0.82 0.39 0.12 0.019 | 0.026 502 17 <70 4 73 128 10 99.16
10771 97.78 | 54.79 0.92 0.44 0.10 0.017 1 0.034 521 16 <70 5 68 134 9 98.93
10772 97.35 | 54.54 0.99 0.47 0.10 0.020] 0.020 485 19 <70 4 83 95 8 98.55
10773 88.20 ) 49.42 | 10.01 | 4.78 0.38 0.058 | 0.087 365 32 <70 6 292 191 26 98.83
10774 96.27 | 53.94 1.80 0.86 0.24 0.052 ] 0.050 431 22 <70 5 224 174 27 98.50
10775 95.82 | 53.69 2.27 1.09 0.30 0.030 ] 0.035 445 20 <70 6 142 174 12 98 .54

* As received by modem
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APPENDIX 4B: ANALYTICAL REPORT FOR CHECK ANALYSES BY WHOLE ROCK ICP
FROM ACME ANALYTICAL LABORATORIES LTD., FOR SAMPLES COLLECTED IN 1995

SANPLES

ST02 ALZ03 fe203 MgO Cal Na20 K20 TIO2 P20S MO Cr203 Ba ¥i St 2r Y b Sc Lol KM

 §  § X X X X % % % X X ppm ppm oxm pom ppm ppm ppm X 3

10731 12 .07 <04 48 56,19 .05 <.04 .01 <01 <01 <.001 & <0 283 13 <10 <50 <10 43.5 100.51
10732 <02 .08 .04 .48 56.00 .06 <.04 .01 .04 <.01 .B02 7 <0 320 <0 18 <50 o 43,7 100,48
RE 10732 19 1Y 07 A8 55.86 .07 <.04 <.01 .03 <01 .002 B8 <20 321 18 19 <50 <10 43.7 100.39
10738 1.2 .15 .07 9.07 44.29 .06 .06 .01 .03 <.01 .00t 13 @0 176 145 <10 <50 <10 45.0 100.11
10755 A1 07 <04 .33 55,21 .08 <04 .02 <01 <.01 €.001 & @0 239 27 <10 <S50 «1D 43.83 99.89
10769 68 09 .04 1,11 54,91 .06 <.06 .02 .04 <01 001 10 @0 2 15 <10 <50 <10 43.7 100.72
form 02 03 .06 .43 55.21 .05 <06 <01 .01 <01 006 S 28 299 68 <10 SO <10 43.8 99.89
STAMDARD 50-15 [49.62 12.70 7.16 7.51 5.69 2.42 1.91 V.64 2,76 1.39 1,034 2169 82 338 713 19 <0 10 5.9 100.2%

.200 GRAM SAIPLES ARE FUSED WITH 1.2 GRAM OF L1BO2 AND ARE O1SSOLVED IN 100 MLS 5X MNCS. Ba IS 5UN AS BaS04 AND OTHER METALS ARE SUM AS OXIDES.
Somples beginning RE‘ sre Reruns gnd 'RRE’ are Reject Reruns,

- SAMPLE TYPE: PRLP

DATE RECEIVED: MAR 19 1996 DATE HEPORT MAILED: ‘W{McA 2;/46 SIGHED B

D.TOYE, C.LEONG, J.WANG; CERTIFIED B.C. ASSAYERS

N

62v



APPENDIX 5A: ANALYTICAL REPORTS FOR ICP ANALYSES FROM THE QUALITY ASSURANCE LABORATORY
OF CONTINENTAL LIME INC., FOR SAMPLES COLLECTED IN JULY 1997*

11/Misc/Stone/Halferdahl Nordeg

Sample % % % % % % ppm ppm *% ppm ppm ppm ppm ppm %

CaCO3 | CaD | MgCO3 | MgO | Fe203 | AI203 | Src03 | MnO Si02 BaO K20 Na20 P20§ Tio2 Total
12216 | 71.33 | 3996 27.67 1323 | 0097 | 0.111 231 43 0.60 40 446 200 339 64 99.94
12213 | 9671 54.18 2,69 1.29 0.043 | 0.044 438 19 0.37 12 153 168 <70 18 99.94
12212 | 628 | 3522 | 3617 1729 | 0098 | 0.110 156 45 0.58 17 458 218 198 58 99.94
12217 | 9832 | 5509 1.16 0.56 0.034 | 0.044 529 16 0.29 14 103 135 <70 12 99.94
12214 | 9829 | 5507 1.01 0.49 0.043 | 0.039 517 14 0.49 13 113 118 <70 14 99.96
12215 | 9559 | 5356 393 1.88 0047 | 0.053 388 20 0.29 10 184 133 74 21 99.99

* As received by modem
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APPENDIX 5B: ANALYTICAL REPORTS FOR ICP ANALYSES FROM THE QUALITY ASSURANCE LABORATORY
OF CONTINENTAL LIME INC., FOR SAMPLES COLLECTED IN SEPTEMBER 1997*

Sample % % % % % % % ppm ppm % ppm ppm ppm ppm ppm %
LOl | caCO3 | CaD | MgCO3| MgO | Fe203 | Al203 | SrcO3 | MnO Si02 BaO K20 Na20 | P205 Tio2 Total
11551 | 4403 | 8729 | 4891 11.30 5.40 0079 | 0.071 374 29 1.03 72 268 137 <70 66 99.87
11552 | 4346 | 9791 | 5486 155 0.74 0.044 | 0.042 482 27 0.27 16 135 131 <70 122 99.91
11553 | 4372 | 9857 | 55.23 0.95 0.46 0.058 | 0.059 440 27 0.23 16 209 140 <70 21 99.95

11554 43.55 98.35 55.10 0.83 0.44 0.067 0.098 432 0.39 25 330 128 <70 88 99.93

11555 43.73 98.49 55.18 1.02 0.49 0.038 0.051 468 0.29 15 190 142 85 28 99.98

11556 44.62 85.76 48.05 1312 6.27 0.090 0.057 304 0.29 pA] 216 178 91 43 99.41

23
18
33
11557 44.88 81.47 45.65 17.45 8.34 0.100 0.094 309 25 0.55 18 416 184 <70 88 99.76
19
34
23
21

eV

11558 44.45 87.59 49.08 11.07 5.29 0.076 0.072 377 0.46 17 254 150 157 43 99.37
11559 43.80 97.41 54.58 1.27 0.61 0.092 0.056 517 0.36 16 258 14 82 65 89.31
11560 43.79 98.33 55.09 1.16 0.55 0.071 0.044 540 025 10 178 145 <70 31 99.95
11561 43.76 98.71 55.31 1.00 0.48 0.059 0.021 498 0.13 12 61 144 <70 13 99.99
11562 43.76 98.20 55.02 0.97 0.46 0.041 0.024 453 18 0.09 11 61 141 <70 22 99.39
11563 43.82 98.51 55.19 1.02 0.49 0.046 0.031 463 19 0.13 20 84 145 <70 37 99.81
11564 43.84 98.49 55.19 1.03 0.49 0.050 0.026 470 25 0.22 11 84 174 98 28 99.91
11565 43.85 98.34 55.10 1.17 0.56 0.067 0.036 542 22 0.21 21 127 143 109 29 939.91
11566 43.40 97.60 54.68 1.51 0.72 0.115 0.067 558 41 0.56 16 326 103 <70 63 99.96
11567 43.75 98.61 55.25 1.05 0.50 0.063 0.030 520 27 0.13 15 101 113 <70 51 99.97
11568 43.69 98.57 . 55.23 0.94 0.45 0.065 0.026 524 23 0.13 16 62 129 <70 50 99.82
11569 43.56 98.55 55.22 0.95 0.46 0.063 0.034 533 29 0.25 12 130 126 <70 36 99.93
11570 43.79 98.13 54.08 1.04 0.50 0.119 0.037 455 24 0.12 10 85 129 <70 233 99.54
11571 43.74 98.77 55.34 0.95 0.45 0.055 0.031 458 22 0.11 13 65 131 g6 46 99.99
11572 43.96 98.31 55.09 1.30 0.62 0.054 0.031 539 20 0.16 16 8s 150 70 30 99.95
11573 44.04 97.98 54.90 1.12 0.54 0.051 0.032 568 20 0.19 14 97 134 129 40 99.48
11574 4.01 95.66 53.60 353 1.69 0.077 0.048 388 21 0.39 20 219 154 364 68 99.83
11575 44.02 97.87 54.84 1.70 0.81 0.045 0.033 407 21 0.22 1 115 131 289 41 99.97
11576 44.98 74.53 41.76 23.27 11.12 0.083 0.087 293 37 1.34 15 388 199 157 113 99.44
11577 4435 93.84 5258 5.23 250 0.050 0.053 422 27 0.43 17 269 158 122 35 99.70
11578 43.67 98.53 55.21 0.96 0.46 0.038 | 0.032 468 28 023 6 106 140 <70 9 99.87
11579 °3.77 88.70 55.30 0.92 044 | 0032 0.028 467 29 0.17 6 103 133 <70 9 99.92

* As received by modem.



APPENDIX 5B: CONTINUED

Sample % % % % % % % ppm ppm % ppm ppm ppm ppm ppm %

Lol CaCo3 Ca0 MgCO3 | MgO Fe203 | AlI203 | SrCO3 MnO §i02 BaO K20 Na20 P205 Tio2 Total
11580 4272 96.14 53.87 1.62 0.77 0.569 0.184 549 45 147 22 1061 106 148 219 99.90
11581 43.68 98.40 55.13 0.89 0.43 0.052 0.038 660 28 0.30 10 140 145 <70 17 99.78
11582 4439 83.60 46.84 14.59 6.98 0.105 0.116 353 48 0.70 16 490 139 73 50 99.23
11583 4422 90.39 50.64 8.06 3.85 0.078 0.091 411 42 0.58 15 438 153 78 35 99.31
11584 43.99 94.08 52.71 3.89 1.86 0.046 0.051 402 25 0.31 47 218 140 <70 183 98.47
11585 43.96 97.28 54.51 1.49 0.71 0.118 0.037 498 18 0.15 12 106 144 166 147 99.19
11586 M.71 76.93 43.10 15.41 737 0.148 0.058 327 38 6.25 15 164 143 84 91 98.88
11587 43.66 98.49 55.19 1.06 0.51 0.032 0.029 528 16 0.20 10 66 121 88 185 99.92
11588 43.70 97.83 54.81 1.18 0.56 0.092 0.031 570 43 0.34 16 110 89 103 34 99.57
11589 4465 84.99 47.62 13.85 6.62 0.112 0.136 386 48 0.30 14 196 155 109 46 99.48
11590 4397 94.68 53.05 372 1.78 0.062 0.049 420 28 0.32 20 198 130 128 69 98.93
11591 43.96 98.07 54,95 1.09 0.52 0.033 0.027 494 19 0.14 12 76 136 77 23 99.44
11592 43.89 98.06 54.94 1.08 0.52 0.038 0.022 514 19 0.10 10 62 132 4l 12 99.39
11593 43.79 97.91 54.86 1.22 0.58 0.087 0.033 594 42 0.24 18 113 123 <70 M4 99.58
11594 43.86 98.10 54.97 1.15 0.55 0.072 0.029 546 29 0.21 15 87 137 75 30 99.65
11595 4515 80.21 4494 18.61 8.90 0.110 0.065 262 52 0.36 10 256 183 <70 84 99.44
11596 4388 97.99 5490 1.08 0.52 0.035 0.029 482 20 0.21 8 86 150 152 12 99.43
11597 44.68 83.44 46.75 1456 6.96 0.064 0.071 347 27 0.61 20 2486 130 137 36 98.84
11598 43.96 96.15 53.87 323 1.54 0.048 0.054 497 18 0.38 1 206 127 <70 26 99.95
11599 44,24 91.80 51.44 6.45 3.09 0.064 0.052 492 29 0.32 17 141 137 g7 15 98.78
11600 4437 93.07 52,15 5.13 245 0.043 0.036 458 26 0.17 16 116 154 <70 19 98.52
11601 4388 97.95 54.88 1.15 0.5 0.042 0.029 419 21 0.27 9 86 148 106 30 99.52
11602 43.76 97.69 54.74 1.24 0.59 0.047 0.028 447 20 0.40 15 92 120 75 21 99.49
11603 43.83 91.19 51.09 6.15 284 0.061 0.057 401 23 1.20 18 217 121 204 27 98.75
11604 44,95 81.99 45.94 16.88 8.07 0.093 0.064 341 30 0.49 8 250 159 <70 75 99.61
11605 4415 86.43 48.42 10.94 5.23 0.141 0.178 363 84 1.25 54 767 121 <70 75 99.08
11606 43.34 95.33 53.41 2.23 1.07 0.157 0.233 459 57 1.69 17 1110 113 <70 128 99.82
11607 4294 93.35 52.31 354 1.69 0.224 0.369 449 85 247 14 1897 117 122 178 99.95
11608 43.21 96.14 53.87 1.53 0.73 0122 | 0.251 490 61 1.72 20 1272 81 <70 106 99.96
11609 43.17 95.32 53.41 204 0.98 0.176 | 0286 469 105 1.90 14 1458 83 78 128 99.95
11651 43.75 83.36 45.71 12.89 6.16 0.188 0.373 383 169 216 14 1697 149 <70 180 99.23
11652 43.42 91.37 51.19 5.87 2.80 0.174 0.324 449 188 1.88 13 1564 121 164 138 99.87

A%
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APPENDIX 5C: ANALYTICAL REPORT FOR CHECK ANALYSES BY WHOLE ROCK ICP
FROM ACME ANALYTICAL LABORATORIES LTD., FOR SAMPLES COLLECTED IN 1997

= —

VX RS PHORE(6401253-3158 FAX(604)
s

FiYe“# 9800585
Dyt L.8. Malferdshtl

SAMPLES  |S102 AL203 Fe203 Mg0 Co0 Ns20 X20 [i02 P205 NnO Cr2a3 $r  2r Y lb Sc Lal C/TO‘I‘ s/1at SuM

% X X X X X X X X X %X ppm ppR PPpE PR PPM PPM PEM X X
11561 .07 .05 <.04 ,5155.57 .08 <.0 .01 <,01 <.01 ,002 16 <20 280 <10 <10 <10 <10 43.6 11.55 <.01 99.9%
1571 09 .05 <04 48 55.39 .05 <.04 .01 <.01 <.01 .002 6 <20 256 <10 16 <10 <10 43.7 11.53 .02 99.85
11576 1.30 .12 .10 11.34 4194 .09 <.04 .01 .02 <01 .002 53 <20 165 <10 <10 <10 <10 45.0 12.0¢ .03 99.98
RE 11576 j1.21 .11 .10 11.12 42.02 .08 .04 .01 .01 <.01 .001 6 <20 165 <10 <10 <10 <10 45.2 12,01 .05 99.9%
11579 A1 .06 <04 48 55.51 .06 <.04 .01 <.01 <.01 .001 45 <20 285 <10 <10 <10 <10 43.7 11.92 .03 99.98
11584 27 .09 0T 1.89 53.49 .08 <.04 .01 <.01 <.01 .003 8 @0 219 <10 <10 <10 <10 44.0 11.81 .02 99.9%
11584 7.80 .09 .14 T.13 42,66 .05 <.06 .02 .10 <.01 .004 22 <20 181 149 <10 <10 <10 41.9 10.72 .02 99.97
11600 4 06 0T 2.45 52.9% .06 <.06 <.01 <.01 <.01 .003 8 <20 264 <10 <10 <10 <10 44.2 11.85 .01 99.97
11603 1.26 .08 .05 2.9651.61 .04 <.04 .02 .03 <.01 .002 8 <0 229 19 <10 <10 <10 43.9 11.75 .07 99.98

.200 GRAM SAMPLES ARE FUSED WITH 1.5 GRAM OF LIBO2 AND ARE DISSOLVED IN 100 MLS 5X HNO3. OTHER METALS ARE SUM AS OXIDES.
TOTAL € & $ BY LECO (NOT INCLUDED IN THE SUM).
- SAMPLE TYPE: PULP Samples imini

DATE RECEIVED: FE8 24 1998 DATE REPORT MAILRD Mws/qgslm BY.

D. TOYE, C.LEONG, J. WANG; CERTIFIED B.C. ASSAYERS

All results are contidered the confidentisl property of the client. Acme assumes the ({abilities for actus! cost of the analysis only. Dltli‘-’fl

EEV
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APPENDIX 6: ANALYTICAL PROCEDURES IN THE QUALITY ASSURANCE LABORATORY
OF CONTINENTAL LIME INC.

Fusiogs Method For ICP Analysis

Lithium metaborate, which mnelts at 845° C, is used for sample dissolution. Lithium metaborate
is well suited for attacking and dissolving acidic oxides. The procedure for fusion with lithium
metaborate is as follows:

I Weigh a 0.5 g sample of powdered rock, pulverized to minus 100 mesh, into a graphite
crucible of approximately 30 m!l capacity. Graphite crucibles must be manufactured
from high-purity graphite, and they have a limited lifetime.

2 Add anhydrous lithium metaborate to the crucible and mix the contents well. The ratio
of flux to sample should be 4:1. If resistant minerals such as zircon are present, a larger
ratio must be used for a successful artack.

3 Fuse the mixture in a muffle furnace at 900° C for 15 minutes. Remove the crucible and
swirl the contents. Replace the crucible in the muffle furnace for an additional 15
minutes at 900° C. '

4 Remove the crucible from the muffle fumace and allow the fusion to cool to room
temperature. Leave any graphite dust in the crucible. ITmmerse the crucible in a solution
of 165 ml of water and 10 ml of concentrated unitric acid. An internal stendard, cobalt, is
added at this point. The solids will dissolve in 1-2 hrs.

The following analytical lines are used for ICP analysis:
P 213.618 Ti  334.94]
Si  251.611 Al 396.152
Mn 257.610 Sc  407.771
Fe  259.940 Ba  455.403
Mg  280.270 Na  589.592

Ca 317.933 K 766.491
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APPENDIX 7: TWO-TAILED STUDENTS t-TEST FOR DIFFERENCES, SIGN TEST,
AND TEST OF CONFIDENCE INTERVALS FOR CONSTITUENT DETERMINATIONS
OF SAMPLES COLLECTED FROM METALLIC AND INDUSTRIAL MINERALS PERMIT 9396010038

Notes:  CONT: Analysis by the Central laboratory of Continental Lime Inc.
LOR: Analysis by Loring Laboratories Ltd.

ACME: Analysis by Acme Analytical Laboratories Ltd.
Adjusted CaO: Adjusted CaO analyses (Appendicies 8A, 8B, and 8C).

DEV: deviation (d = D-dx)
DIFF: difference (D = Constituent Determination, 4,4 - Constituent Determination; ;)

SD:  squared deviation (d?

n: number of samples

d.o.f: degrees of freedom [n-1]

d,: mean of differences in constituent
t,. two-tailed

TWO-TAILED STUDENTS t-TEST OF DIFFERENCES (Snedecor, 1957)

For the test of differences determinations of the same sample from two laboratories are
paired and their differences comprise the sample data for which the following hypothesis
may be tested:

Ho: Constituent Determination_ sg¢ - Constituent Determination_ag, = 0

Ha: Constituent Determination g4 - Constituent Determination_ag, # O
The measured variation in the population of sample differences is given by

Sp2: variance of differences in constituent [£d? / d.o.f.]
Sp: standard deviation of differences in constituent [(SDZ)V']

and measured variation in sample differences is given by
$42: sample variance of differences in constituent [Sp2 / n]
Sq4: sample standard deviation of differences in constituent [(S42)”]

The students t-Test is used to test the hypothesis regarding sample differences.

t: test statistic [(d,-p / Sq)}

TWO-TAILED SIGN TEST (Mendenhall et al., 1990)

For the sign test the determinations of the same sample from two laboratories are paired
and the sign of the differences comprise the sample data, with M equal to the number of
positive differences. The hypothesis that both samples are derived from the same
probability distribution with the same position is tested against the alternative that the
distributions differ in position. Under the null hypothesis the probability that the sign of the
differences is + or - is %2, and
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M: number of positive differences

Ho: P(Constituent Determination, ,a; > Constituent Determination g;) = %
Ha: P(Constituent Determination, »5; > Constituent Determination agz) # %

If both samples are derived from the same probability distribution then M will be binomially
distributed with p = % and the level of significance a associated with the rejection region is
determined by

y: number of samples required to raise « to the required level of significance
p(x): binomial probability [(n! / ((n-x)!(x)!)) 0.5%0.5"*]

o: two-tailed level of significance [p(0) + ... + p(0+y) + p(n-y) + ... + p(n)]
RR: rejection region (0 < M <y, n-y < M < n}]

TWO-TAILED STUDENTS t-TEST OF CONFIDENCE INTERVALS (Koch and Link, 1970)

For the test of confidence intervals the determinations of the same sample from two
laboratories are paired and their differences comprise the sample data for which the
following hypothesis may be tested:

Ho: Constituent Determination| ag - Constituent Determination agz = 0

Ha: Constituent Determination, 51 - Constituent Determination ag2# 0

If confidence intervals constructed about the mean difference exclude 0 then the null
hypothesis is rejected.

T w: sum of observations
T wpirrerence. difference of the sum of observations [X wyapq - £ Wiaga]
(0N wD.FFERENCE)Z: squared difference of the sum of observations [(£ wiags - Z wMB,)"]

(z wD,FFERENCE)ZI n: mean squared difference
S§S: sum of squared deviations from the sample mean

s% sample variance [SS / d.o.f]

s: sample standard deviation [(s*)* or $8%]

s / n*: standard deviation of sample means

t(s / n*): test statistic at a level of significance [(s / n%) » (t,)]
we: lower confidence limit [d, - t(s / n*)}

nyu: upper confidence limit [d, + t(s / n"‘)]
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APPENDIX 7A: TWO-TAILED STUDENTS t-TEST FOR DIFFERENCES,
SIGN TEST, AND TEST OF CONFIDENCE INTERVALS
FOR CONSTITUENT DETERMINATIONS OF SAMPLES COLLECTED IN 1994

CaO [ACME - LORING]

Ca0o Test of Differences and Sign
Sample (%) Confidence Intervals Test
ACME LOR DIFF DEV SD Sign of
(D) {d) (d?) DIFF
9357 5632 5522 0.10 0.02 0.00
9732 50.41 50.22 0.19 0.11 0.01 +
9756 8510 55.16 -0.06 014 0.02 -
Total (Zw) 160.83 160.60 IWper= 0.23 0.00 §S= 0.03 M= 2
Mean () 5361 5353 d,= 008 Spi=  0.02
n= 3 do.f= 2
TEST OF DIFFERENCES
Sp= 0.3 t= 1.049 ta=0.100= 2920 Accept Ho:
Sg2= 0.01 ta =0.050= 4303 Accept Ho:
Sqa= 007 ta=0025= 6.205 Accept Ho:
SIGN TEST
a = p(0)+p(1)+p(2)+P(3) RR =(0,1,23) a= 0.688 Reject Ho:
a = p(0)+p(3) RR =(0,3) a= 0313 Accept Ho:

TEST OF CONFIDENCE INTERVALS

(Ewoer)?=  0.05 (Zwors)2/n= 002 ss= 0.03
s?=8S§/d.of= 002 s=(s)*= 0.3 sin*= 007
t{si¥)a=0.100= 0.213 ul= -0137 pU= 0290 Accept Ho:
t(sin¥)a=0.050= 0.315 pl= 0238 pU= 0391 Accept Ho:
t(s/inYa)a = 0.025= 0454 pl= 0377 uU= 0530 Accept Ho:
Differences
Range of differences: Max = 0.19 Min= -0.06

p of differences: p= 0.08
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Adjusted CaOo [ACMEADJUSTED - LORING]

Ccao Test of Differences and Sign
Sample Confidence Intervals Test
ACME LOR DIFF DEV SD Sign of
(D) {d) (d) DIFF
9357 5505 5522 017 -0.25 0.06 -
9732 50.41 50.22 0.19 0.11 0.01 +
9756 5494 55.16 0,22 030 0.09 -
Total (Ew) 160.40 16060 IWpee= -0.20 -0.43 §S§S= 0.6 M= 1
Mean (u) 5347  53.53 d, = -007 Spl= 0.08
n= 3 d.of= 2
TEST OF DIFFERENCES
Sp= 0.28 t= -0.406 ta =0.100= 2920 Accept Ho:
Sgz= 0.03 ta =0.050= 4.303 Accept Ho:
S4= 0.16 ta=0.025= 6.205 Accept Ho:
SIGN TEST
a = p(0)+p(1)+p(2)+P(3) RR =(0,1,2,3) a= 0.688 Reject Ho:
a = p(0)+p(3) RR = (0,3) a= 0313 Accept Ho:
TEST OF CONFIDENCE INTERVALS
E wosr)?=  0.04 Ewore)?/n= 001 ss= 016
s?=8S/d.of= 0.08 s=(s})*= 028 sin®*= 0.16
t(s/n¥a)a = 0.100 = 0.479 pl= -0546 pU= 0413 Accept Ho:
t(sin'z)a = 0.050 = 0.706 pb= -0773 pU= 0640 Accept Ho:
t(sin“4)a =0.025= 1,019 pl= -1.085 pu= 0952 Accept Ho:
Differences
Range of differences: Max = 0.19 Min= 0.22
p of differences: = 0,07
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CaO [ACME - CONTINENTAL]

ca0o Test of Differences and Sign
Sample (%) Confidence intervals Test
ACME CONT DIFF DEV SD Sign of
(D) (d) () DIFF
7781 53.52 5393 -0.41 -0.39 0.15 -
7782 5449 5474 -0.25 -0.23 0.05 -
9356 5524  55.21 0.03 0.05 0.00
9357 6§5.32 55.20 0.12 0.14 0.02
9373 5493 5528 -0.35 -0.33 0.11 -
9732 50.41 50.42 -0.01 0.01 0.00 -
9737 5554 5501 0.53 0.55 0.30
9739 5564 5512 0.52 0.54 0.29
9752 5495 5509 -0.14 -0.12 0.01 -
9756 5510 5523 -0.13 -0.11 0.01 -
9757 5453  54.68 015 013 0.02 :
Total (Ew) 599.67 59991 IWper= -0.24 0.00 §sS= 097 = 4
Mean (n) 5452 5454 d,= -002 Spl= 0.10
n= 11 d.o.f= 10
TEST OF DIFFERENCES
Sp= 031 t= -0.232 ta =0.100= 1.812 Accept Ho:
Sq¢2= 001 ta =0.050= 2228 Accept Ho:
Sg= 0.09 ta =0025= 2634 Accept Ho:
SIGN TEST
a = p(0)+...+4p(4)+p(7)+...+P(11) RR = (0..4,7..11) a= 0387 Reject Ho:
a = p(0)+...+p(3)+p(8)+...+P(11) RR =(0..38..11) a= 0.194 Accept Ho:
a = p(0)+...+4p(2)+p(9)+...+P(11) RR =(0.29..11) a= 0073 Accept Ho:
TEST OF CONFIDENCE INTERVALS
( wore)=  0.06 (Zwors)?/n= 001 ss= 097
s’=ssid.of= 0.10 s=(s)*= 031 sin%= 009
t(sin%)a =0.100= 0.171 pL= -0.192 pU= 0.149 Accept Ho:
t(sin¥z)a = 0.050= 0.210 pl= -0.231 puU= 0.188 Accept Ho:
t(sin¥z)a = 0.025= 0.248 pL= -0.270 puU= 0226 Accept Ho:
Differences
Range of differences: Max = 053 Min= -0.41
p of differences: pe 002
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AdjustEd CaOo [ACMEADJUSTED - CONTINENTAL]

Cao Test of Differences and Sign
Sample (%) Confidence Intervals Test
ACME CONT DIFF DEV sD Sign of
(D) (d) (d?) DIFF
7781 53.52 53.93 -0.41 -0.19 0.04 -
7782 54.49 5474 -0.25 -0.03 0.00 -
9356 55.24 55.21 0.03 0.25 0.06 +
9357 55.05 55.20 -0.15 0.07 0.01 -
9373 54.93 55.28 -0.35 -0.13 0.02 -
9732 50.41 50.42 -0.01 0.1 0.04 -
9737 54.66 55.01 -0.35 -0.13 0.02 -
9739 5487 5512 025 -003 0.00 -
9752 5483 5509 -0.26 -0.04 0.00 -
9756 54.94 55.23 -0.29 -0.07 0.00 -
9757 9453 5468 015 0.07 0.01 H
Total (Ew) 597.47 599.91 IWpp= -2.44 0.00 s§S= 019 = 1
Mean(n) 5432 5454 d,= 022 Spl=  0.02
n= 11 d.of= 10
TEST OF DIFFERENCES
Sp= 0.14 t= -5274 ta=0.100= 1.812 Reject Ho:
Sg2=  0.00 ta =0050= 2228 Reject Ho:
Sg= 0.04 ta=0025= 2634 Reject Ho:
SIGN TEST
a = p(0)+...+p(4)+p(T)+...+P(11) RR =(0..4,7..11) a= 0387 Reject Ho:
a = p(0)+...+p(3)+p(8)+...+P(11) RR =(0..3,8..11) a= 0194 Reject Ho:
a = p(0)+...+p(2)+p(9)+... +P(11) RR =(0.29..11) a= 0073 Reject Ho:
TEST OF CONFIDENCE INTERVALS
(Cwors)'= 595 (Zwore)?In= 054 sS= 019
s’=SS/d.of= 002 s=(s)*= 014 s/in®*= 004
t(s/in¥2)a =0.100= 0.076 pL= -0.298 pU= -0146 Reject Ho:
t(s/n%2)a =0.050= 0.094 uL= -0316 pU= -0128 Reject Ho:
t(s/in'a)a=0.025= 0.111 pL= -0.333 pU= 0111 Reject Ho:
Differences
Range of differences: Max = 0.03 Min= -0.41
p of differences: p= 022
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MgO [ACME - LORING]

n of differences:

MgO Test of Differences and Sign
Sample (%) Confidence Intervals Test
ACME LOR DIFF DEV SD Sign of
©) (d (d) DIFF
9357 0.45 0.43 0.02 -0.28 0.08 +
9732 4.07 3.32 0.75 0.45 0.20 +
9756 0.55 0.41 014 0.16 0.03 +
Total (Ew) 5.07 416 ZIWpee= 091 0.00 §s= 031 M= 3
Mean (n) 1.69 1.39 d,= 030 SpZ= 015
n= 3 d.of= 2
TEST OF DIFFERENCES
Sp=  0.39 t= 1342 ta =0.100= 2.920 Accept Ho:
Sq42= 0.05 ta =0.050= 4.303 Accept Ho:
Sg= 023 ta =0.025= 6.205 Accept Ho:
SIGN TEST
a = p(0)+p(1)+p(2)+P(3) RR = (0,1,23) a= 0688 Reject Ho:
@ = p(0)+p(3) RR =(0,3) a= 0313 Reject Ho:
TEST OF CONFIDENCE INTERVALS
(Cwore)?= 0.83 (Eworr)?in= 0.28 $s= 031
s’=sSid.of= 015 s=(s})*= 039 sin%= 023
t(s/nYe)a = 0.100=  0.660 pl= 0357 pU= 0963 Accept Ho:
t(sinYa)a =0.050= 0.972 ul= -0.669 pu= 1276 Accept Ho:
t(s/nYa)a=0.025= 1.402 pL= -1.099 pu= 1706 Accept Ho:
Differences
Range of differences: Max = 075 Min= 0.02
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MgO [ACME - CONTINENTAL]

u of differences:

n= 0.1

Mgo Test of Differences and Sign
Sample (%) Confidence Intervals Test
ACME CONT DIFF  DEV SD Sign of
D) (d) (d) DIFF
7781 159 152 007  -0.04 0.00 +
7782 0.90 0.88 002 009 0.01 +
9356 0.49 0.48 0.01 .10 0.01 +
9357 0.45 0.44 0.01 0.10 0.01 +
9373 046  0.41 005  -0.06 0.00 +
9732 407 354 0.53 0.42 0.18 +
9737 0.66 0.55 0.11 0.00 0.00 +
9739 0.58 0.53 005  -0.06 0.00 +
9752 0.57 0.49 008  -0.03 0.00 +
9756 0.55 0.46 009 002 0.00 +
9757 0.94 0.78 0.16 0.05 0.00 *
Total(Zw) 1126 10.08 IWpee= 1.18 0.00 sS= 022 = 1
Mean (u) 1.02 0.92 d= 011 Spi® 002
n= 11 d.o.f= 10
TEST OF DIFFERENCES
Sp= 0.5 t= 2415 ta=0100= 1812 Reject Ho:
S42=  0.00 ta =0.050= 2.228 Reject Ho:
Sq4= 0.04 ta=0.025= 2634 Accept Ho:
SIGN TEST
a = p(0)+...+p(4)+p(7)+...+P(11) RR = (0..4,7..11) a= 0387 Reject Ho:
@ = p(0)+...+p(3)+p(B)+... +P(11) RR = (0..3,8..11) a= 0.194 Reject Ho:
@ = p(0)+...+p(2)+p(9)+...+P(11) RR = (0.2,9..11) a= 0073 Reject Ho:
TEST OF CONFIDENCE INTERVALS
(Z wors)=  1.39 (Ewors)In= 0.3 ss= 022
s?=SS/d.of= 0.02 s=(s)*= 015 sin*= 004
t(sinYa)a = 0.100 = 0.081 ub= 0027 pU= 0188 Reject Ho:
t{s/n¥:)a = 0.050 = 0.099 pb= 0008 pu=  0.206 Reject Ho:
t{sinYa)a=0.025= 0.117 ub= -0010 pu= 0224 Accept Ho:
Differences
Range of differences: Max = 053 Min= 0.01
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Si0O, [ACME - LORING*]

Sio, Test of Differences and Sign
Sample (%) Confidence Intervals Test
ACME LOR DIFF DEV SD Sign of
(D) (d) (d}) DIFF
9357 0.31 0.37 -0.06 -0.15 0.02 -
9732 229 2142 0.17 0.08 0.01 +
9756 0.37 0.20 0.17 0.08 0.01 hd
Total (Z w) 2.97 269 ZIWpee= 0.28 0.00 8§S= 0.04 = 2
Mean (u) 0.99 0.90 d,= 0.09 SpZ= 002
ns= 3 d.o.f= 2
TEST OF DIFFERENCES
Sp= 0.13 t=  1.217 ta=0.100= 2920 Accept Ho:
Sq2=  0.01 ta =0.050= 4.303 Accept Ho:
Sy= 0.08 ta =0.025= 6.205 Accept Ho:
SIGN TEST
a = p(0)+p(1)+p(2)+P(3) RR=(0,1,2,3) a= 0.688 Reject Ho:
a = p(0)+p(3) RR =(0,3) a= 0313 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(T wors)?= 008 (Zwoee)?/n= 0.3 ss= 0.04
s?=SS/d.o.f= 002 s=(s)%= 013 s/in%= 0.8
t(sin%a)a=0.100= 0.224 pL= -0.131 uu= 0317 Accept Ho:
t(s/in%2)a =0.050 = 0.330 pL= -0.237 u= 0423 Accept Ho:
t(sin%2)a =0.025= 0.476 plb= -0.382 uU= 0569 Accept Ho:
Differences
Range of differences: Max = 017 Min= -0.06
p of differences: = 0.09

* Acid Insolubles (Appendix 1C)
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Si0, [ACME - CONTINENTAL]

Sio, Test of Differences and Sign
Sample (%) Confidence Intervais Test
TACME CONT DIFF  DEV sD “sign of
) {d) (d) DIFF
7781 0.40 0.32 0.08 0.00 0.00 +
7782 0.25 0.20 0.05 -0.03 0.00 +
9356 0.20 0.15 0.05 -0.03 0.00 +
9357 0.31 0.26 0.05 -0.03 0.00 +
9373 0.20 0.19 0.01 -0.07 0.00 +
9732 229 2.26 0.03 005 0.00 +
9737 0.29 0.24 005 003 0.00 +
9739 0.28 0.16 0.12 0.04 0.00 +
9752 0.47 0.31 0.16 0.08 0.01 +
9756 0.37 0.21 0.16 0.08 0.01 +
9757 0.48 0.36 0.12 0.04 0.00 *
Total (Zw) 554 466 XWpee= 088 0.00 Ss= 003 = 11
Mean (n) 0.50 0.42 d,= 008 Spl=  0.00
n= 11 dof= 10
TEST OF DIFFERENCES
Sp= 005 t= 5106 ta =0.100= 1812 Reject Ho:
S42= 0.00 ta=0.050= 2228 Reject Ho:
Sq¢= 002 ta =0.025= 2634 Reject Ho:
SIGN TEST
a = p(0)+._+p(4)+p(7)+...+P(11) RR = (0..4,7..11) a= 0387 Reject Ho:
a = p(0)+...+p(3)+p(8)+...+P(11) RR =(0.38.11) a= 0.194 Reject Ho:
a = p(0)+...+p(2)+p(9)+...+P(11) RR = (0..2,9..11) a= 0.073 Reject Ho:
TEST OF CONFIDENCE INTERVALS
(EWoiee)? = 0.77 (Ewore)2/n= 007 ss= 003
s*=ss/d.of= 0.00 s=(s})*= 005 s/in*= 002
t(s/n%a)a.=0.100= 0.028 pL=  0.052 pU= 0.108 Reject Ho:
t{s/in¥a)a = 0.050 = 0.035 uL= 0045 uu= 0.115 Reject Ho:
t{s/ins)e = 0.025= 0.04 uL= 0039 pus= 0.121 Reject Ho:
Differences
Range of differences: Max = 0.16 Min= 0.01

p of differences: p= 0.08
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S APPENDIX 7B: TWO-TAILED STUDENTS ¢-TEST FOR DIFFERENCES,
SIGN TEST, AND TEST OF CONFIDENCE INTERVALS
FOR CONSTITUENT DETERMINATIONS OF SAMPLES COLLECTED IN 1995

CaO [CONTINENTAL - ACME]

Cao Test of Differences and Sign
Sample (%) : Confidence Intervals Test
CONT ACME DIFF DEV sD Sign of
(D) {(d) (d) DIFF
10731 54.58 56.19 -1.61 -0.84 0.7 -
10732 54.66 55.83 117 -0.40 0.16 -
10735 4450 4429 0.21 0.98 0.96 +
10755 5473 5521 -0.48 0.29 0.08 -
10769 53.76 5491 -1.15 -0.38 0.14 -
10771 5479 5521 042 035 .12 H
Total (Zw) 317.01 321.64 ZWpe= -463 0.00 ss= 217 M= 1
Mean (n) 52.83 53.61 d,= 077 Spl= 043
n= 6 d.o.f= 5
N
TEST OF DIFFERENCES
Sp= 066 t= -2.867 ta =0.100= 2015 Reject Ho:
Sq2= 007 ta=0.050= 2571 Reject Ho:
Sg= 0.27 ta=0025= 3163 Accept Ho:
SIGN TEST
a = p(0)+...+p(2)+p(4)+...+p(6) RR=(0..24..6) a= 0625 Reject Ho:
a = p(0)+p(1)+p(S)+p(6) RR =(0,1,5,6) a= 0469 Reject Ho:
a = p(0)+p(6) RR = (0, 6) a= 0.188 Accept Ho:

TEST OF CONFIDENCE INTERVALS

(Ewoee)?= 21,44 (Ewors)?In= 357 ss= 217
sz = SS/d.o.f= 0.43 s =(sz)'/' = 0.66 s/ nv' = 0.27

t(sin¥a)a =0.100= 0.542 pl= -1.314 pU= 0229 Reject Ho:
t{s/n¥a)a = 0.050 = 0.692 pl= -1.464 upu= -0.080 Reject Ho:
t(s/in¥2)a. = 0.025 = 0.852 ul= -1.623 pU= 0.080 Accept Ho:

Differences

Range of differences: Max= 021 Min= -1.61

u of differences: p= -077
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APPENDIX 7B: CONTINUED

Adjusted CaO [CONTINENTAL - ACME]

Adjusted CaO Test of Differences and Sign
Sample (%) Confidence Iintervals Test
CONT ACME DIFF DEV sD Sign of
(D) (d) (d3) DIFF
10731 5458  55.00 -0.42 -0.15 0.02 -
10732 54.66 56.02 0.36 0.08 0.01 -
10735 4450 4429 0.21 0.49 0.24 +
10755 5473  55.21 -0.48 -0.20 0.04 -
10769 53.76 53.95 0.19 0.09 0.01 -
10771 54.79 556.21 0.42 0.14 0.02 -
Total (Zw) 317.01 31868 IWpee= -1.67 0.00 S§S= (033 = 1
Mean (1) 5283  53.11 d,= 028 Spi= 007
n= 6 d.o.f= 5
TEST OF DIFFERENCES
Sp= 026 t= -2639 ta=0.100= 2015 Reject Ho:
Sg2= 001 ta =0.050= 2571 Reject Ho:
Sq4= 011 ta =0025= 3163 Accept Ho:
SIGN TEST
a = p(0)+...+p(2)+p(4)+...+p(6) RR=(0..24..6) a= 0625 Reject Ho:
a = p(0)+p(1)+p(5)+p(6) RR=(0,1,5,6) a= 0469 Reject Ho:
a= p(0)+p(6) RR = (0, 6) a= 0188 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(Ewore?= 279 (EWoe)In= 046 ss= 033
si=SS/d.of= 0.07 s=(s)*= 026 sinp*= 011
t(s/n¥a)a=0.100= 0.212 pl= -0.491 pu= 0066 Reject Ho:
t(s/n¥2)a =0.050= 0.271 pL= -0.549 pu= -0.007 Reject Ho:
t(sina)a=0.025= 0.334 pL= -0.612 pUu= 0.055 Accept Ho:
Differences
Range of differences: Max= 0.21 Min= 048
p of differences: p= -0.28
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APPENDIX 7B: CONTINUED

MgO [CONTINENTAL - ACME]

MgO Test of Differences and Sign
Sample (%) Confidence Intervals Test
CONT ACME DIFF DEV sD Sign of
(D) (d) (d?) DIFF
10731 0.46 0.48 -0.02 0.12 0.02 -
10732 0.47 0.48 -0.01 0.13 0.02 -
10735 8.25 9.07 -0.82 -0.68 0.47 -
10755 0.34 0.33 0.01 0.1S 0.02 +
10769 1.10 1.11 -0.01 0.13 0.02 -
10771 0.44 0.43 001 0.15 0.02 +
Total (Lw) 11.06 11.90 ZIWpee= -0.84 0.00 §§= 056 M= 2
Mean (n) 1.84 1.98 d,= -0.14 Spi= 0.1
n= 6 do.f= 5
TEST OF DIFFERENCES
Sp= 034 t= -1.024 ta =0.100= 2015 Accept Ho:
Sp2= 002 ta =0.050= 2571 Accept Ho:
Sq4= 0.14 ta =0.025= 3163 Accept Ho:
SIGN TEST
a = p(0)+...+p(2)+p(4)+...+p(6) RR=(0..24..6) a= 0.625 Reject Ho:
a = p(0)+p(1)+p(5)+p(6) RR=(0,1,5,6) a= 0469 Accept Ho:
a = p(0)+p(6) RR = (0, 6) a= 0.188 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(Zwore)?= 071 (Zwore)fn= 012 §S= 056
s2=SS/dof= 0.1 s=(s)*= 034 s/in*= 0.14
t(sm%)a=0.100= 0.276 pL= -0.416 pU=  0.136 Accept Ho:
t(s/na)a = 0.050 = 0.352 ulL= -0.492 pU= 0212 Accept Ho:
t(s/na)a=0.025= 0.433 pL= -0573 pU= 0.293 Accept Ho:
Differences
Range of differences: Max= 0.01 Min= -082
u of differences: u= -0.14
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APPENDIX 7B: CONTINUED

Si0, [CONTINENTAL - ACME]

Sio, Test of Differences and Sign
Sample (%) Confidence intervals Test
CONT ACME DiFF DEV sD Sign of
(D) (d) (d?) DIFF
10731 0.11 0.12 -0.01 -0.01 0.00 -
10732 0.20 0.11 0.09 0.10 0.01 +
10735 1.10 1.32 -0.22 -0.22 0.05 -
10755 0.18 0.11 0.07 0.07 0.01 +
10769 0.64 0.68 -0.04 -0.03 0.00 -
10771 0.10 0.02 0.08 0.08 0.01 *
Total (Zw) 233 236 IWpgee= -003 000 ss= 007 = 3
Mean (u) 0.39 0.39 d,= 000 Spi=  0.01
n= 6 d.of= S
TEST OF DIFFERENCES
Sp= 0.12 t= -0.103 ta=0100= 2015 Accept Ho:
S2= 0.00 ta=0.050= 2571 Accept Ho:
Sq= 0.05 ta=0025= 3163 Accept Ho:
SIGN TEST
a = p(0)+...+p(2)+p(4)+...+p(6) RR=(0..24..6) a= 0.625 Accept Ho:
a = p(0)+p(1)+p(S)+p(6) RR=(0,1,5,6) a= 0469 Accept Ho:
a = p(0)+p(6) RR = (0, 6) a= 0.188 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(Z wWoee)= 0.00 (X woer)?/n= 000 §S= 0.07
s?=SS/d.of= 0.01 s=(s)*= 012 sinh= 0.05
t(sin¥a)a=0.100= 0.097 pbL= -0.102 pwU=  0.092 Accept Ho:
t(s/n¥:)a = 0.050 = 0.124 uL= -0129 pu=_ 0.119 Accept Ho:
t(s/n¥a)a = 0.025= 0.153 uk= -0.158 pu=  0.148 Accept Ho:
Differences
Range of differences: Max= 0.09 Min= -0.22
p of differences: p= 000
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~ APPENDIX 7C: TWO-TAILED STUDENTS t-TEST FOR DIFFERENCES,
SIGN TEST, AND TEST OF CONFIDENCE INTERVALS
FOR CONSTITUENT DETERMINATIONS OF SAMPLES COLLECTED IN 1997

CaO [CONTINENTAL - ACME]

Ca0O Test of Differences and Sign
Sample (%) Confidence intervals Test
CONT ACME DIFF DEV sb Sign of
(D) (d) (d) DIFF
11561 55.31 55.57 -0.26 0.03 0.00 -
11571 5534 5539 -0.05 0.24 0.06 -
11576 4176 4194 -0.18 0.11 0.01 -
RE 11576 4176 4202 -0.26 0.03 0.00 -
11579 55.30 55.51 -0.21 0.08 0.01 -
11584 52.71 5349 -0.78 -0.49 0.24 -
11586 43.10 42.66 0.44 0.73 0.54 +
11600 52.15 52.94 0.79 -0.50 0.25 -
11603 51.09 51.61 -0.52 0,23 0,05 -
Total (Zw) 44851 45113 IWpe= -262 0.00 SS= 1.16 M= 1
‘ Mean () 49.83 50.13 d,= -0.29 Spi= 014
N
n= 9 do.f= 8
TEST OF DIFFERENCES
Sp= 038 t= -2.296 ta =0.100= 1.860 Reject Ho:
Sqz2=  0.02 ta =0.050= 2306 Accept Ho:
Sq4= 013 ta=0.025= 2752 Accept Ho:
SIGN TEST
a = p{0)+...+p(2)+p(7)+...+p(9) RR=(0..27..9) a= 0328 Reject Ho:
a = p(0)+p(1)+p(8)+p(9) RR=(0,1,8,9) a= 0141 Reject Ho:
a = p(0)+p(9) RR =(0,9) a= 0035 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(Z wDIFF)z = 6.85 (22 WD'FF)Z In= 0.76 S§S= 1.16
s’=Ss/d.o.f= 0.14 s=(s)%= 038 s/in*= 0413
t(s/na)a =0.100 = 0.236 pub= -0527 pu= -0.055 Reject Ho:
t(s/n¥z2)a =0.050 = 0.292 pl= -0.583 pUu= 0.001 Accept Ho:
t{s/n2)a = 0.025 = 0.349 pul = -0.640 pU= 0.058 Accept Ho:
~ Differences
Range of differences: Max= 0.44 Min= -0.79

p of differences: p= -029
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APPENDIX 7C: CONTINUED

Adjusted CaO [CONTINENTAL - ACME »p,usTeD]

Adjusted CaO Test of Differences and Sign
Sample (%) Confidence Intervals Test
CONT ACME DIFF DEV SD Sign of
(D) (d) (d) DIFF
11561 55.31 55.11 0.20 0.34 012
11571 5534 5517 0.17 0.31 0.10
11576 4176 4194 018 004 0.00 -
RE 11576 4176 4198 0.22 .08 0.01 -
11579 55.30 55.16 0.15 0.29 0.08 +
11584 52.71 53.37 -0.66 -0.51 0.26 -
11586 43.10 42.66 0.44 0.58 0.34 +
11600 5215 52.81 -0.66 0.52 0.27 -
11603 51.09 51.61 0.52 0,37 0.14 -
Total (Z w) 44851 44981 IWpe= -1.30 0.00 §S= 132 = 4
Mean (u) 49.83  49.98 d,= -0.14 spl= 016
n= 9 dof= 8
TEST OF DIFFERENCES
So= 041 t= -1.066 ta=0.100 = 1860 Accept Ho:
Se2=  0.02 ta=0.050= 2306 Accept Ho:
Sy= 0.4 ta=0025= 2752 Accept Ho:
SIGN TEST
a = p(0)+...4p(2)+p(7)+...+p(9) RR=(0..27..9) a= 0328 Accept Ho:
a = p(0)+p(1)+p(8)+p(9) RR =(0, 1, 8, 9) a= 0141 Accept Ho:
a = p(0)+p(9) RR = (0, 9) a= 0035 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(E wm“)z = 1.68 (x wDiFF)z In= 0.19 S§= 1.32
sl=8S/dof= 0.16 s=(s)*= 04 sin®= 014
t(sin¥3)a =0.100= 0.252 uL= -0.396 pu= 0.107 Accept Ho:
t(sin%A)a = 0050 = 0.312 uL = -0.456 uU= 0168 Accept Ho:
t(sin¥2)a =0.025 = 0.372 uL= -0.516 pu= 0228 Accept Ho:
Differences
Range of differences: Max= 0.44 Min= -0.66
p of differences: p= -0.14
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APPENDIX 7C: CONTINUED

MgO [CONTINENTAL - ACME]

MgO Test of Differences and Sign
Sample (%) Confidence Intervals Test
CONT ACME DIFF DEV SD Sign of
(D) (d) {d) DIFF
11561 0.48 0.51 -0.03 <0.02 0.00 -
11571 0.45 0.48 -0.03 -0.02 0.00 -
11576 11.12 11.34 0.22 -0.20 0.04 -
RE 11576 11.12 11.12 0.00 0.02 0.00 +
11579 0.44 0.46 -0.02 -0.01 0.00 -
11584 1.86 1.89 -0.03 -0.02 0.00 -
11586 737 713 0.24 0.25 0.06
11600 245 245 0.00 0.01 0.00
11603 2.94 296 0,02 -0.01 0.00 -
Total (w) 3823 3834 IWpe= 011 000 ss= 0.1 M= 3
Mean (1) 4.25 426 d,= -0.01 Spi= 001
n= 9 dof= 8
TEST OF DIFFERENCES
Sp= 012 t= -0.315 ta =0.100= 1.860 Accept Ho:
S;2=  0.00 ta=0050= 2306 Accept Ho:
Sq4= 0.04 ta =0.025= 2752 Accept Ho:
SIGN TEST
a = p(O)+...+p(2)+p(7)+...+p(9) RR=(0..27..9) a= 0328 Accept Ho:
a = p(0)+p(1)+p(8)+p(9) RR=(0,1,8,9) as 0141 Accept Ho:
a = p(0)+p(9) RR=(0,9) a= 0035 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(32 an)z = 0.01 = wn'")z In= 000 ssS= 0.1
s'=§S/d.of= 001 s=(s)*= 012 s/n*= 004
tisin¥a)a =0.100= 0.071 uL= -0.084 pU= 0059 Accept Ho:
t(s/n¥z)a =0.050 = 0.089 pwL= -0.101 pU= 0077 Accept Ho:
t{sinv2)a=0.025= 0.106 pL= -0.118 pu= 0094 Accept Ho:
Differences
Range of differences: Max= 024 Min= 022

p of differences:

nw= -0.01
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SiO, [CONTINENTAL - ACME]

Sio, Test of Differences and Sign
Sample (%) Confidence Intervals Test
CONT ACME DIFF DEV sD Sign of
(D) (d) (d) DIFF
11561 0.13 0.07 0.06 0.19 0.04 +
11571 0.1 0.09 0.02 0.15 0.02 +
11576 1.34 1.30 0.04 0.18 0.03 +
RE 11576 1.34 1.21 0.13 0.27 0.07 +
11579 017 0.11 0.06 0.20 0.04 +
11584 0.3 0.27 0.04 0.17 0.03 +
11586 6.25 7.80 -1.55 -1.42 2.01 -
11600 0.17 0.14 0.03 0.17 0.03 +
11603 1.20 1.24 -0.04 0.09 0.01 -
Total (Zw) 11.01 1223 IWpee= -1.22 0.00 Ss= 228 = 7
Mean (u) 1.22 1.36 d,= -0.14 Spi= 028
n= 9 d.o.f= 8
TEST OF DIFFERENCES
Sp= 0.3 t= -0.764 ta =0.100= 1,860 Accept Ho:
Ss2=  0.03 ta =0.050= 2306 Accept Ho:
Sy= 0.18 ta=0026= 2752 Accept Ho:
SIGN TEST
a = p(0)+.. +p(2)+p(7)+...+p(9) RR=(0...2,7..9) a= 0328 Reject Ho:
a = p(0)+p(1)+p(8)*+p(9) RR=(0, 1,8,9) a= 0141 Accept Ho:
a = p(0)+p(9) RR = (0, 9) a= 0035 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(T wore)?= 1.50 (Ewoee) In= 017 §s= 228
s’=SS/d.of= 028 s .__(52)‘/- = 053 s/n*= 0.8
t(sin¥a)a=0.100= 0.331 pb= -0.467 pU= 0195 Accept Ho:
t(sin¥a)a =0.050= 0.410 plL= -0.546 pu= 0274 Accept Ho:
t(s/nYa)a = 0.025= 0.489 pL= -0.625 pu= 0353 Accept Ho:
Differences
Range of differences: Max= 0.13 Min= -155
p of differences: p= -0.14
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~ APPENDIX 7C: CONTINUED
LOI [CONTINENTAL - ACME]
(We/| Test of Differences and Sign
Sample (%) Confidence Intervals Test
CONT ACME DIFF DEV SD Sign of
(D) (d) (d?) DIFF
11561 4376  43.60 0.16 0.30 0.09
11571 4374 4370 0.04 0.18 0.03
11576 4498  45.00 -0.02 0.12 0.01 -
RE 11576 4498 4520 0.2 -0.08 0.01 -
11579 4377 4370 0.07 0.21 0.04 +
11584 43.99 44.00 0.01 0.13 0.02 -
11586 4.7 41.90 -0.19 -0.05 0.00 -
11600 4437 4420 017 0.31 0.09 +
11603 4383  43.90 007 007 0.00 :
Total (Ew) 39513 39520 IWge= -0.07 1.15 §S= 0.30 M= 4
Mean (1) 43.90  43.91 d,= -0.01 Spf= 004
n= 9 d.o.f= 8
AN /
N
TEST OF DIFFERENCES
Sp= 0.19 t= -0.121 ta =0.100= 1860 Accept Ho:
Sq2= 0.00 ta =0.050= 2306 Accept Ho:
Sq= 0.06 ta=0.025= 2752 Accept Ho:
SIGN TEST
a = p(0)+...+p(2)+p(7)+...+p(9) RR=(0..27...9) a= 0328 Accept Ho:
a = p(0)+p(1)+p(B)+p(9) RR=(0,1,8,9) a= 0141 Accept Ho:
a = p(0)+p(9) RR = (0, 9) a= 0.035 Accept Ho:
TEST OF CONFIDENCE INTERVALS
(Ewors)2=  0.00 (X Wore)?/n= 0.00 sS= 0.30
s’=ss/d.of= 004 s=(s)*= 019 s/n*= 006
t(sing)a =0.100= 0.120 pL= -0.127 pU= 0112 Accept Ho:
t(s/n¥a)a.=0.050 = 0.148 pl= -0.156 pu= 0141 Accept Ho:
t(smA)a=0.025= 0177 pb= -0.185 pu= 9.169 Accept Ho:
Differences
Range of differences: Max= 017 Min= -0.22
p of differences: n= -0.01
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APPENDIX 8A: DETERMINED, ADJUSTED, AND PREFERRED ANALYSES FOR CaO AND LOI

IN THE 1994 SAMPLES BY ACME ANALYTICAL LABORATORIES LTD.

Det'd - determined; adjustments: LOI - LO! based, imp - impurity based; Pref - preferred

Code

1 LOI-CO,EQ 20.00 : CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)

2 LOI - CO,EQ < 0.00 and CaO(Det'd) < 53.00 CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)

3 LOI - COzEQ < 0.00 and CaO(Det'd) < CaO(LOI) CaO(Pref) = CaO(Det'd) LOI(Pref) = LO{(Det'd)

4 For repeat analyses (RE) the preferred values for that sample are the means of the CaO(Pref) and the LOI(Pref) values.

5 LOI - CO,EQ < 0.00 and CaO(LOI) s CaO(imp) CaO(Pref) = CaO(LOI) LOI(Pref) = LOI(LOV)

Criteria for codes are applied to each sampie in the order listed.
Sample LOIl - Code Ca0% LOI% SUM %
CO, EQ Det'd Lol Imp Pref Det'd Lol Imp Pref Det'd Adjusted
7780 0.18 2 46.34 46.13 46.16 46.34 4480 45.03 45.05 44.80 99.93 99.93
7781 0.18 1 53.52 §3.70 53.68 §3.52 43.90 44.06 44.04 43.90 99.72 99.72
7782 017 1 54.49 54.60 5458 54.49 43.90 44,02 4401 43.90 99.82 99.82
7783 0.19 1 53.07 £3.18 53.17 §3.07 4410 4420 44.19 44.10 99.81 99.81
7784 -0.63 2 30.57 29.49 29.62 30.57 47.00 46.99 47.10 47.00 10094  100.94
7785 0.63 2 31.49 30.41 30.54 31.49 47.00 46.99 47.09 47.00 100.86  100.86
7786 0.56 1 49.60 49.92 49.88 49.60 4410 44.00 43.97 44.10 99.85 99.85
7787 0.90 4 50.90 51.47 51.41 60.30 4420 43.95 43.90 4420 99.79 99.19
RE 7787 0.69 4 49.70 60.08 50.04 - 44.20 44.02 4398 - 99.88 100.48

7788 1.01 1 431 473 44,68 431 4420 873 43.69 44.20 100.14 10014
7789 1.01 1 51.64 52.13 52.07 51.64 43.30 4287 4283 43.30 100.04  100.04
7790 0.91 1 49.87 50.31 50.25 49.87 43.80 43.44 43.40 43.80 100.02 100.02
7791 0.69 1 46.67 46.95 46.91 46.67 44.00 43.73 437 44.00 10005 100.05
7792 1.23 1 51.16 51.78 51.71 51.16 43.60 43.06 43.00 43.60 100.05  100.05
7793 1.31 1 52.25 5290 52.82 52.25 43.10 42.50 42.44 43.10 100.08  100.09
7794 1.27 1 52.69 53.27 53.20 52.69 43.70 43.09 43.04 43.70 100.15  100.15
7795 0.96 1 52.77 53.18 53.13 52.77 43.30 42.86 42.83 43.30 100.11  100.11
7796 0.89 1 52.58 52.93 52.89 52.58 43.20 4279 42.76 43.20 100.13  100.13
7797 0.71 1 52.68 52.89 52.86 52.68 4270 4235 42.33 42.70 100.19  100.19
9001 0.14 1 25.66 25.04 2511 25.66 31.00 30.58 30.64 31.00 100.92 10092
9351 -0.58 2 43.46 42.85 42.93 43.46 44.60 4.9 4496 4460 100.22  100.22
9352 044 2 31.48 30.63 30.73 31.48 43.40 43.37 43.45 43.40 100.70  100.70
9353 -0.48 2 3135 30.69 30.77 31.35 45.90 46.06 46.13 4590 100.41  100.41
9354 0.23 5 54.99 54.69 54.72 54.69 43.70 43.90 43.93 43.90 100.09 99.99
9355 0.65 1 49.81 49.98 49.96 49.81 40.50 40.19 40.17 40.50 100.18  100.18
9356 0.03 1 56.24 55.04 55.07 55.24 43.90 43.91 43.93 43.90 100.16  100.16
9357 019 5 55.32 55.05 55.08 55.05 4370 © 4388 439 4388 100.03 99.94
9358 -0.40 5 55.19 54.83 54.87 54.83 43.60 43.92 4395 4392 99.97 99.93

—
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APPENDIX 8A: CONTINUED

Sample LOt - Code Ca0% LOI% SUM %
CO, EQ Det'd LOI Imp Pref Det'd LOI Imp Pref Det'd Adjusted

9371 0.03 1 51.75 51.66 51.67 51.75 43.30 43.40 43.41 43.30 99.97 99,97
9372 0.59 1 54.47 54.73 54.70 54.47 4410 43.92 43.89 4410 99.98 99.98
9373 0.21 1 54.93 55.05 55.03 54.93 43.80 43.88 43.87 43.80 99.82 99.82
9374 0.46 5 53.77 53.65 53.66 53.65 43.50 44.06 4407 44.06 99.56 100.00
9375 0.94 1 45.44 46.33 46.22 45.44 45.10 45.05 4497 45.10 99.35 99.35
9718 0.39 1 48.69 48.74 48.73 48.69 4430 4415 4415 44.30 100.11 100.11
9719 -0.39 2 41.66 41.35 41.39 41.66 4530 45.65 45.68 45.30 99.93 99.93
9720 -0.70 2 38.52 37.92 38.00 38.52 45.60 46.04 46.10 45.60 100.03  100.03
9721 -2.22 2 30.58 28.65 28.88 30.58 45.90 46.81 46.99 45.90 100.65  100.65
9722 -0.34 2 52.09 51.85 51.88 52.09 43.90 4426 4428 43.90 99.87 99.87
9723 -0.04 5 54.35 54.18 54.20 54.18 43.80 4391 43.93 43.91 100.02 99.97
9724 -0.20 2 47.72 47.51 4753 47.72 44.00 4423 4426 44.00 99.93 99.93
9725 0.28 2 43.25 42,93 42.97 43.25 40.70 40.93 40.96 40.70 100.03  100.03
9726 -0.10 2 52.60 52.38 52.41 52.60 4190 42.03 42.06 41.90 100.03  100.03
9727 -0.07 2 48.46 48.29 48,31 48.46 39.20 39.34 39.35 39.20 100.01 100.01
9728 -0.46 5 54.92 54.48 54.53 54.48 43.40 43.72 43.76 4372 100.04 99.91
9729 -2.39 2 30.70 28.70 28.94 30.70 46.40 47.42 47.61 46.40 10062  100.62
9730 -0.60 5 53.55 53.08 53.14 53.08 43.70 4413 4417 4413 99.94 99.90
9731 -0.01 2 44.29 44.47 44.45 4429 45.00 45.36 45.34 45.00 99.51 99.51
9732 -1.06 2 50.41 49.55 49.65 50.41 4290 43.49 4357 4290 100.09  100.09
9733 -0.51 2 41.39 4111 41.15 41.39 41.00 4150 41.52 41.00 99.72 99.72
9734 -0.84 2 50.25 49.58 49.66 50.25 42.00 4252 4258 42.00 100.01 100.01
9735 -0.89 5 54.63 53.94 54.02 53.94 43.40 43.95 44.02 43.95 100.00 99.86
9736 -0.55 5 56.31 54.81 54.87 54.81 43.50 43.86 43.91 43.86 100.03 99.89
9737 -1.18 5 55.54 54.66 54,77 54.66 43.10 43.79 4387 43.79 100.00 99.81
9738 -1.47 5 55.32 54.28 54.41 54.28 43.00 43.86 43.96 43.86 100.00 99.82
9739 -0.98 5 55.64 54.87 54.96 54.87 43.30 43.87 43.95 43.87 100.04 99.84
9740 -1.19 5 55.78 54,95 55.05 54.95 43.10 43.84 43.92 43.84 99.91 99.82
9741 0.32 1 54.54 54.85 54.81 5454 43.70 43.82 43.80 43.70 99.63 99.63
9742 0.24 1 5472 54.86 54.84 54.72 43.80 43.87 43.86 43.80 99.85 99.85
9751 0.19 1 54.74 54.94 54.92 54.74 43.70 43.87 43.85 43.70 99.67 99.67
9752 -0.01 5 54.95 54.83 54.84 54.83 43.70 43.82 43.83 43.82 99.97 99.97
9753 0.25 1 54.67 54.75 54.74 54.67 43.90 43.91 43.91 43.90 99.97 99.97
9754 017 1 47.63 47.59 47.60 47.63 4460 44 61 4461 44.60 100.02  100.02
9755 -0.02 5 55.06 54.95 54.96 54.95 43.70 43.84 43.85 43.84 99.95 99.97
9756 0.12 4 5§5.10 5495 54.97 54.94 43.70 43.90 43.92 43.90 99.91 99.95

RE 9756 -0.14 4 55.11 54.93 54.95 - 4370 - 43.90 43.91 - 100.00  100.03
9757 0.00 1 54.53 54.40 54.41 5453 43.80 43.90 4391 43.80 100.01 100.01
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APPENDIX 8B: DETERMINED, ADJUSTED, AND PREFERRED ANALYSES FOR CaO AND LOI
IN THE 1995 SAMPLES BY ACME ANALYTICAL LABORATORIES LTD.

Det'd - determined; adjustments: LOI - LOI based, Imp - impurity based; Pref - preferred

Code

1 LOI- CO,EQ 20.00 CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)

2 LOI - CO,EQ < 0.00 and CaO(Det'd) < 52.50 CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)

3 LOI - CO,EQ < 0.00 and CaO(Det'd) < CaO(LOI) CaO(Pref) = CaO(Detd) LOI(Pref) = LO|(Det'd)

4 For repeat analyses (RE) the preferred values for that sample are the means of the CaO(Pref) and the LOI(Pref) values.

5 LO1 - CO,EQ < 0.00 and CaO(LOI) < CaO(imp) CaO(Pref) = CaO(LO}) LOI(Pref) = LOKLOI)

Criteria for codes are appiied to each sample in the order listed.
Sample Lol - Code Ca0% LOI% SUM %
CO, EQ Det'd LOI imp Pref Det'd LOI imp Pref Det'd Adjusted
10731 -1.11 5 56.19 55.00 55.14 55.00 43.50 43.88 43.99 43.88 100.51 99.70
10732 073 54 56.00 55.07 55.18 55.02 43.70 43.90 43.99 4387 100.48 99.75
RE 10732 047 54 55.66 54.97 55.05 - 43.70 43.83 43.90 - 100.39 99.83

10735 037 1 4429 44.32 44.32 44.29 45.00 44.86 4486 45,00 10011 100.11
10755 0.12 1 55.21 56.33 55.31 55.21 4380 4397 43.96 43.80 99.69 99.69
10769 0.56 5 54.91 53.95 54.07 53.95 43.70 4.7 43.80 443.71 100.72 99.77
10771 0.01 1 55.21 55.27 55.26 §5.21 43.80 44.03 44.03 43.80 99.69 99.69
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N APPENDIX 8C: DETERMINED, ADJUSTED, AND PREFERRED ANALYSES FOR CaO AND LOI

IN THE 1997 SAMPLES BY ACME ANALYTICAL LABORATORIES LTD. AND
THE QUALITY ASSURANCE LABORATORY OF CONTINENTAL LIME INC.

Det'd - determined; adjustments: LOI - LOI based, Imp - impurity based; Pref - preferred

Code
1 LOI-CO, EQ > 0.00 CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)
2 LOI - CO,EQ < 0.00 and CaO(Det'd) < 52.50 CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)
3 LOI - CO,EQ < 0.00 and CaO(Det'd) < CaO(LOt) CaO(Pref) = CaO(Det'd) LOI(Pref) = LOI(Det'd)
4 For repeat analyses (RE) the preferred values for that sample are the means of the CaO(Pref) and the LOI(Pref) values.
5 LOI - CO,EQ < 0.00 and CaO(LOl) < CaO(Imp) CaO(Pref) = CaO(LOf) LOI(Pref) = LOI(Det'd)
Criteria for codes are applied to each sample in the order listed.
Samples LOI- Code CaO LOI SUM
CO.EQ Det'd LOI IMP Pref. Det'd LOI IMP Pref. Det'd Adjusted
ACME ANALYSES
11561 -0.58 5 55.57 55.11 55.17 55.11 43.60 44.00 44.05 43.60 99.96 99.50
11571 -0.30 5 65.39 56.17 55.20 56.17 43.70 44.02 44.04 43.70 99.85 99.63
11576 -0.28 2 41.94 41.66 41.69 41.94 45.00 45.25 45.28 45.00 99.98 99.98
RE 11576 0.09 4 42,02 42.00 42,00 41.98 45.20 45.29 45.29 45.10 99.93 99.79
11579 037 5 85.51 55.16 55.20 55.16 43.70 43,98 44.02 43.70 99.98 99.63
11584 -0.05 5 53.49 5§3.37 53.38 53.37 44.00 4414 4415 44,00 99.94 99.82
11586 073 1 4266 43.04 42.99 42.66 41.90 41.66 41.63 41.90 99.97 99.97
: 11600 -0.03 5 52.94 52.81 52.83 52.81 4420 4431 4433 44.20 9997 99.84
~— 11603 0.19 1 51.61 51.62 51.62 51.61 43.90 43.91 43.91 43.90 99.98 99.98
CONTINE L ANALYSES
11551 -0.26 2 48.91 48.88 48.88 48.91 43.03 44.45 44.45 43.03 99.87 99.87
11552 0.41 5 54.86 54.80 54.81 54.80 43.46 44.01 4402 44.01 99.91 100.40
11553 0.14 5 55.23 55.13 55.14 5§5.13 43.72 43.96 43.97 43.96 99.95 100.10
11554 -0.18 5 §5.10 55.03 55.04 55.03 43.55 43.87 43.87 43.87 99.93 100.18
11555 0.12 S 55.18 §5.08 56.09 55.08 43.73 43.95 43.96 43.95 99.98: 100.10
11556 0.07 1 48.05 48.32 48.28 48.05 44.62 44.95 44,93 44.62 99.41 99.41
11557 -0.05 2 45.65 45.68 45.67 45.65 44.88 4515 45.15 44.88 99.76 99.76
11558 0.16 1 49.08 4937 49.33 49.08 44.45 4470 44.68 44.45 99.37 89.37
11559 0.29 1 54.58 54.91 54.87 54.58 43.80 43.95 43.92 43.80 99.31 99.31
11560 -0.06 5 55.09 55.02 55.03 65.02 43.79 4397 43.98 43.97 99.95 100.06
11561 -0.18 5 55.31 55.19 56.20 55.19 43,76 44.03 44.04 44.03 99.99 100.14
11562 0.07 1 55.02 55.29 56.26 55.02 43.76 44.09 44,07 43.76 99.39 99.39
11563 -0.04 3 55.19 85.19 55.19 55.19 43.82 44.05 4405 43.82 99.81 99.81
11564 0.01 5 55.19 55.13 55.14 55.13 43.84 43.99 44.00 43.99 99.91 100.01
11565 -0.01 5 55.10 55.04 55.05 55.04 43.85 43.99 44.00 43.99 99.91 99.99
11566 -0.31 5 54.68 54.59 5461 54.59 43.40 43.83 43.84 43.83 99.96 100.30
11567 017 5 55.25 55.16 55.17 §5.16 43.75 44.03 44.04 44.03 99.97 100.16
11568 -0.16 5 55.23 55.23 §5.23 . 5523 43.69 44.03 44,03 44.03 99.82 100.16
11569 -0.29 5 65.22 55.13 55.14 56.13 4356 - 4397 43.98 43.97 99.93 100.25
11570 0.09 1 54.98 §5.15 55.13 54.98 43.79 44.02 44.01 43.79 99.54 99.54
11571 -0.19 S 55.34 5§5.23 5§5.25 5§5.23 43.74 44.03 44.04 44.03 99.99 100.17
11572 0.04 1 55.09 55.01 55.02 55.09 43.96 44,04 44.05 43.96 99.95 99.95
11573 0.36 1 54.90 5§5.12 55.09 54.90 44.04 44.03 44.01 44.04 99.48 99.48
\__/ 11574 0.13 1 53.60 53.61 53.61 53.60 4401 44.08 44.08 44.01 99.83 99.83
11575 012 1 54.84 54.76 54.77 54.84 44.02 4403 4404 44.02 99.97 99.97
11576 0.08 1 41.76 42.01 41.98 41.76 44.98 45.29 45.27 44.98 99.44 99.44
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APPENDIX 8C: CONTINUED

Samples LOLt- Code Ca0o Lol SUM
COEQ Det'd LOI iMP Pref. Det'd Lol iMP Pref. Det'd Adjusted
11577 0.36 1 52.58 52.65 52.64 52.58 4435 44.24 44.23 44.35 99.70 99.70
11578 -0.17 5 55.21 55.17 55.18 56.17 43.67 44.00 44,00 44.00 99.87 100.16
11579 -0.12 5 55.30 55.23 55.24 55.23 443.77 44.02 44.03 44.02 99.92 100.10
11580 -0.40 5 53.87 53.83 53.83 53.83 4272 4327 43.27 43.27 99.90 100.41
11581 -0.07 3 55.13 55.15 55.15 55.13 43.68 43.95 43,95 43.68 99.78 99.78
11582 0.01 1 46.84 47.21 4717 46.84 4439 44,86 4483 44.39 99.23 99.23
11583 0.27 1 50.64 50.97 50.93 50.64 44.22 44.40 4437 44.22 99.31 99.31
11584 0.58 1 52.71 53.56 5§3.46 - 52.71 43.99 4426 4418 43.99 98.47 98.47
11585 0.41 1 54.51 54.92 54,87 54.51 43.86 44.06 44,02 43.96 99.19 99.19
11586 -0.16 2 43.10 43.70 43.62 4310 4.7 4253 42.47 M1.71 98.88 98.88
11587 -0.22 5 55.19 56.12 55.13 556.12 43.66 4401 44.01 44.01 99.92 100.20
11588 0.07 1 5481 54.98 54.96 54.81 43.70 4395 43.94 43.70 99.57 99,57
11589 0.05 1 47.62 47.84 47.81 47.62 44,65 44.96 4494 44.65 99.48 99.48
11590 0.39 1 53.05 53.62 53.55 53.05 43.97 4421 4416 43.97 98.93 98.93
11591 0.26 1 54.95 55.19 55.16 54.95 43.96 44.07 44,05 43.96 99.44 99.44
11592 0.20 1 54.94 55.22 55.18 54.94 43.89 4409 44,07 43.89 99.39 99.39
11593 0.09 1 54.86 55.01 54.99 54.86 43.79 4400 43.99 43.79 99.58 99.58
11594 0.1 1 54,97 55.07 55.06 54.97 43.86 44.01 44.00 43.86 99.65 99.65
11595 0.16 1 44,94 45.17 45.14 44.94 45.15 45.36 45.34 45.15 99.44 99.44
11596 0.23 1 54.90 55.15 556.12 54.90 43.88 44,03 44,01 43.88 99.43 99.43
11597 0.40 1 46.75 47.38 47.30 46.75 44,68 4497 4491 44,68 98.84 98.84
11598 -0.01 5 53.87 53.79 53.80 §3.79 43.96 44,09 4410 44.09 99.95 100.00
11599 0.49 1 51.44 52.09 52.01 51.44 4424 44.44 4438 44.24 98.78 98.78
11600 0.76 1 52.156 52.97 52.87 52.15 4437 44.44 44 36 4437 98.52 98.52
11601 0.21 1 54.88 56.07 65.05 54.88 43.88 4401 43.99 43.88 99.52 99.52
11602 0.15 1 54.74 54.95 54.93 5474 43.76 43.96 43.94 43.76 99.49 99.49
11603 0.53 1 51.09 51.78 51.69 51.09 43.83 44.02 43.96 43.83 98.75 98.75
11604 0.08 1 45.94 46.07 46.05 45.94 4495 45.16 4515 44,95 99.61 99.61
11605 0.43 1 48.42 48.89 48.83 48.42 4415 4427 4423 4415 99.08 99.08
11606 0.2 1 53.41 53.40 §3.40 §3.41 43.34 43.27 43.27 43.34 99.82 99.82
11607 0.04 1 52.31 52.23 52.24 52.31 42.94 43.02 43.03 42,94 99.95 99.95
11608 0.13 1 53.87 53.77 53.78 53.87 43.21 43.19 43.20 43.21 99.96 99.96
11609 0.18 1 53.41 53.32 53.33 53.41 44317 43.10 43.1 43.17 99.95 99,95
11651 0.36 1 46.71 47.08 47.03 46.71 4375 43.87 43.83 43.75 99.23 99.23
11652 0.19 1 51.19 51.17 51.17 51.19 43.42 43.40 43.40 43.42 99.87 99.87

o



APPENDIX 9A: DETERMINED AND PREFERRED CONCENTRATIONS OF CHEMICAL CONSTITUENTS IN SAMPLES COLLECTED IN 1994

All values are as determined except for Ca0, LOI, and SUM which have been adjusted, where required, to the preferred values in Appendix 8A.

At each location samples are listed in order from stratigraphic top to bottom with covered or other unsampled intervals omitted. See Appendix 2A for sample descriptions.

Formation

Strat.

Ca0

Sample MgO SiO, AlL,O; Fe0, Na0 KO TiO, P,Os MnO Cr,0, Ba Sr  Others* LOlI LOI-COEQ SUM
Thick. (m) % % % % % % % % % % % ppm ppm ppm % %
94-1 North Knob (Fig. 7.1}
9754 Livingstone 2% 4763 648 086 0.19 <005 <001 0.21 0.01 002 <001 0004 <5 197 <42 44,60 017 100.02
9753 Livingstone 5% 5467 070 043 013 <005 002 005 001 002 <0.01 0003 <5 264 <45 43.90 0.25 99.97
9752 Livingstone 5% 5483 057 047 015 <005 0.01 005 004 003 <001 0008 <5 309 <63 43.82 -0.01 100.01
9751 Livingstone VA 5474 053 037 012 <005 <001 013 0.01 003 <0.01 <0.002 <5 293 <46 43.70 0.19 99.67
94-2 Little Shunda Mountain (Fig.7.1)
9742 Livingstone 1 5472 060 042 015 <005 002 <005 003 004 <001 0.004 5 275 <45 43.80 0.24 99.85
9741 Livingstone YA 5454 055 041 018 <005 004 045 <001 002 <001 0003 <5 269 <56 43.70 0.32 99.63
9740 Livingstone 8% 5495 049 029 017 <005 002 <005 <001 002 <001 0006 <5 256 <43 43.84 -1.19 99.81
94-3 Shunda Mountain Road (Fiq. 7,1)
9757 Livingstone KA 5453 094 0.48 0.16 <0.05 002 <005 0.02 002 <001 0.003 8 246 <51 43.80 0.00 100.01
9756 Livingstone 4 5494 055 037 014 <005 002 <005 0.01 0.01 <0.01 0.003 5 256 <50 43.90 -0.13 99.97
9755 Livingstone 51/3 5495 050 0.36 012 <005 002 0.08 0.04 0.03 <001 0.006 7 261 <43 43.84 -0.02 99.97
7797 Banff 1 5268 0.61 292 075 029 004 008 003 002 002 0003 36 287 <42 4270 0.71 100.19
7796 Banff 1% 5258 099 228 050 022 004 020 003 003 002 <0002 36 295 <48 43,20 0.89 100.13
7795 Banff 1% 5277 086 212 058 025 003 013 0.01 0.01 0.01 <0002 12 297 <52 43.30 0.96 100.11
7794 Banff 1% 5269 100 18 043 018 005 016 002 001 001 0009 10 293 <58 43,70 1.27 100.15
7793 Banff ~3 5225 073 279 066 028 004 015 002 0.01 002 <0002 10 288 <48 43.10 1.31 100.09

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 3A).
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APPENDIX 9A: CONTINUED

Sample  Formation Strat. Ca0o MgO SiO, AlLO; FeO; Na,0 K,0 TiO, P,Os MnO Cr,0; Ba Sr Others* LOl LOI-CO.EQ SUM
Thick. (m) % % % % % % % % % % % ppm ppm ppm % %
874 Coliseum Mountain - North (Fig.7.1)
9724 Livingstone Y% 47.72 6.2 1.70 019 <005 <0.01 <005 0.03 0.04 <0.01 0.005 5 174 <43 44,00 -0.20 99.93
9723 Livingstone 1% 5418 1.08 041 0.13 0.10 0.01 009 <001 <0.01 <0.01 0.002 5 230 <49 43.91 -0.04 99.95
9722 Livingstone 2 5209 313 0.43 015 <005 002 <005 0.02 0.05 <0.01 0.007 5 233 <58 43.90 -0.34 99.87
9720 Livingstone 2% 3852 1479 0.70 019 <0.05 <0.01 0.2 0.01 0.07 <0.01 0.005 5 118 <55 45.60 -0.70 100.03
9721 Livingstone Ya 3058 2217 137 035 <005 <001 0.1 0.02 0.08 <0.01 0.005 7 88 <42 45.90 -2.22 100.65
9718 Livingstone 2% 4369 527 1.08 0.17 043 <001 007 <001 005 <0.01 0014 <5 200 <70 44,30 0.39 100.11
9719 Livingstone 8 4166 1199 0853 0.18 <0.05 <001 <005 <001 009 <001 0004 <5 119 <54 45.30 -0.39 99.93
7783 Livingstone 6 53.07 209 0.25 0.18 <005 006 . <005 <001 002 <001 0005 <5 253 <52 44.10 0.19 99.81
7782 Livingstone 4 5449 0.90 0.25 017 <005 004 <005 <001 001 <001 <0002 <5 282 <42 43.90 0.17 99.82
97-5 Coliseum Mountain - South (Fig. 7.1)
7781 Livingstone 4 5352 159 0.40 019 <005 004 <005 <001 002 <001 0002 <5 264 <55 43.90 0.18 99.72
7780 Livingstone 10% 4634 795 050 019 <005 005 <005 0.01 006 <0.01 0002 <5 206 <59 44,80 -0.18 99.93
9375 Livingstone T% 4544 781 053 027 <005 003 <005 001 0.03 <0.01 0.004 5 175 <42 4510 0.94 99.35
9374 Livingstone 5% 5365 162 025 0.21 0.12 002 <005 <001 001 <001 0003 <5 219 <59 44.06 -0.46 99.96
9373 Livingstone 5% 5493 046 0.20 022 <0.05 002 0.13 0.01 0.02 <001 0002 <5 241 <42 43.80 0.21 99.82
9372 Livingstone 1 5447 o071 0.32 021 <005 0.01 0.09 0.01 0.01 <0.01 0.003 5 304 <44 4410 0.59 99.98
948 Isolated Sample ON Coliseum Mountain (Fig, 7.1}
9371 Palliser 7 5175 245 1.58 0.48 0.19 0.02 0.10 0.03 0.02 001 <0002 10 254 <42 4330 #NAME? 99.97
94.7 Mountain East of Martin Creek - Location 1 _(Fig. 7.4)
7790 Livingstone LV 4987 3.48 1.88 0.50 0.22 004 009 0.04 004 002 0002 7 253 <51 43,80 0.91 100.02
7789 Livingstone 1% 5164 165 232 0.58 0.23 004 0.6 0.03 0.04 0.01 0004 10 279 <50 43.30 1.01 100.04
7788 Livingstone 2% 4431 176 259 0.55 0.25 0.04 030 0.03 0.05 002 0005 13 217 <64 44.20 1.01 100.14
7787 Livingstone 1% 5090 3.10 1.01 0.32 0.10 004 <005 004 0.03 001 0005 <5 208 <52 4420 0.80 99,79
7786 Livingstone 1 4965 421 1.37 0.19 0.11 004 008 <001 0.03 001 0004 <5 192 <59 4415 0.56 99.87
7784 Banff 1 3057 2176 1.06 025 <005 006 <005 0.01 011 <001 0.004 6 83 <122 47.00 -0.63 100.94
7785 Palliser ~2 3149 2107 083 024 <005 006 0.06 0.01 0.08 <001 0003 12 86 <50 47.00 -0.63 100.86

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 3A).
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APPENDIX 9A: CONTINUED

Sample  Formation Strat. Ca0O MgO SiO, Al 0, FeO; Na,0 K;0 TiO, P,Os MnO Cr,0, Ba Sr Others* LOl LOICOEQ SUM
Thick. {m) % % % % % % % % % % % ppm ppm ppm % %
94-8 Mountain East of Martin Creek - Location 2 (Flq, 7.4)
7792 Livingstone % 5116 205 219 050 023 004 0.18 0.02 0.02 0.02 0006 12 259 <53 43.60 1.23 100.05
7791 Livingstone 5 4667 617 226 050 020 004 007 003 005 002 0004 12 254 <47 44,00 0.69 100.05
94-9 Storm Mountain - South Ridge (Fig. 7.4)
9734 Livingstone 2% 5025 314 436 017 <005 002 <005 <001 002 <0.01 0009 <5 269 <68 42.00 -0.84 100.01
9733 Livingstone 3 4139 831 827 016 041 001 <005 <001 004 <001 0.085 5 189 <164 41.00 -0.51 99.72
9732 Livingstone 1% 5041 4.07 229 01S <005 0.0 016 <0.01 0.04 <001 0009 <5 321 <66 42.90 -1.06 100.09
9731 Livingstone 1 4429 944 046 016 <0.05 <0.01 0.06 0.01 005 <001 0.005 6 172 <62 45.00 -0.01 99.51
9730 Livingstone Y4 53.08 209 039 014 <005 001 <005 0.01 001 <001 0006 <5 242 <60 4413 -0.60 99.89
9729 Livingstone 1 30.70 2268 052 017 <005 <001 <005 <0.01 006 <001 0.004 <5 70 <62 46.40 -2.39 100.62
9728 Livingstone 2V 5448 070 075 021 <005 001 <005 <001 001 <001 0.003 7 275 <42 43.72 -0.46 99.91
9727 Banff Y 48.46 1.21 7.81 1.67 0.59 0.03 0.79 0.05 0.08 002 0.007 251 396 <75 39.20 -0.07 100.01
9726 Banff % 5260 0.71 353 072 019 002 020 005 005 001 0008 19 326 <55 41.90 -0.10 100.03
9725 Banff Y 4325 649 6.81 132 070 0.01 054 0.09 0.05 001 0006 80 290 <60 40.70 -0.28 100.03
94-10 Dipslo| ountain (Fig.7.4
9739 Livingstone 7 5487 0.58 0.28 015 <0.05 0.02 <005 <0.01 0.02 <0.01 0.005 <5 7286 <54 43.87 -0.98 99.82
9737 Livingstone 8% 5466 0.66 0.29 0.19 <0.05 0.02 012 <0.01 0.03 <0.01 0.008 <5 277 <67 43.79 -1.18 99.80
9736 Livingstone 4 5481 062 034 016 <0.05 002 <005 0.01 003 <001 0.007 <5 238 <50 43.86 -0.55 99.88
9738 Livingstone 1 5428 088 041 018 <0.05 002 <005 <0.01 001 <001 0006 <5 211 <42 43.86 -1.47 99.77
9735 Livingstone % 5394 130 042 016 <005 002 <005 001 <001 <001 0005 <5 296 <60 4395 -0.89 99.83
94-11 Gap on North Saskatchewan River (Fig.7.4)
9351 Livingstone 3 4346 1019 140 024 010 005 <005 004 005 <001 0007 <5 207 <49 44,60 -0.58 100.22
9352 Livingstone 3 3148 1760 754 031 0.12 005 008 <001 008 <001 0004 6 160 <93 43.40 -0.44 100.70
9353 Livingstone 2 3135 2004 254 028 008 003 <005 0.01 010 <001 0.008 7 134 <45 45.90 -0.48 100.41
9354 Livingstone ~T% 5469 075 029 018 <005 004 <005 <001 004 <001 0003 <5 332 <44 43.90 -0.23 99.93
9355 Livingstone ~4% 4981 o071 889 018 <005 004 <005 <001 001 <0.01 <0002 <5 250 <46 40.50 0.65 100.18
9356 Livingstone 4% 5524 049 020 020 <005 005 <005 <001 002 <001 0002 <5 276 <61 43.90 0.03 100.16
9357 Livingstone 6% 5505 045 0.31 016 <0.05 0.04 <005 <0.01 0.01 <0.01 0002 <5 270 <57 43.88 -0.19 99.93
9358 Livingstone ~6 5483 0.63 0.24 020 <0.05 0.05 <005 0.01 <0.01 <0.01 0.003 <5 308 <53 43.92 -0.40 99.91
9001 Banff Ya 2566 989 2795 326 1.13 0.15 1.53 0.19 0.07 003 0005 132 145 <123 31.00 0.14 100.92

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 3A).
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APPENDIX 9B: DETERMINED CONCENTRATIONS OF CHEMICAL CONSTITUENTS IN SAMPLES COLLECTED iN 1995

All values are as determined by Central Laboratory of Continental Lime Inc. LOI, LOI-CO2 EQ and SUM are the adjusted values of Acme analyses from Appendix 8B.

At each location samples are listed in order from stratigraphic top to bottom with covered or other unsampled intervals omitted. See Appendix 2B for sample descriptions.

Sample Formation  Strat. Ca0O MgO Si0, ALO, Fe,O; Na,0 K, 0 TiO, P,Os MnO Cr,0, Ba Sr  Others” LOl LOI-COEQ SUM
Thick. (m) % % % % % _ppm ppm ppm ppm ppm % ppm ppm  ppm % %
95-1 South End of Ridge Trending Southerly from Little Shunda Mountain {Fig. 7.1
10773 Livingstone  ~2% 4942 478 038 0058 0.087 191 292 26 <70 32 - 6 365 - - - 98.83
10772 Livingstone 1 5454 047 040 0.020 0.020 95 83 8 <70 19 - 4 485 - - - 98.55
10771 Livingstone  ~3% 5479 044 010 0.017 0034 134 68 9 <70 16 0.004 5 521 - 438 0.01 98.93
10770 Livingstone 2% 5496 0.39 042 0019 0026 128 73 10 <70 17 - 4 502 - - - 99.16
95-2 Along Cut Line South of Little Shunda Mountain (Fig. 7.1}
-10769 Livingstone ~6% 53.76 1.1 064 004 0029 174 170 2 <70 12 0.001 7 481 - 43.71 -5.56 99.06
85-3 Creek Gorae about 2% km West of Shunda Mountain Road (Fig. 7.
10728 Livingstone 1 5428 0.61 027 0034 0034 164 154 15 75 14 - 4 486 - - - 98.59
10727 Livingstone 4% 5432 057 021 0022 0027 145 87 7 73 17 - 5 451 - - - 98.48
10726 Livingstone 2% 5453 064 013 0023 0033 163 78 8 <70 17 - 6 470 - - - 98.92
10775 Livingstone 3 5369 1.09 0.3 003 0035 174 142 12 <70 20 - 6 445 - - - 98.54
10774 Livingstone 3 5394 086 024 0052 0.05 174 224 27 <70 22 - 5 431 - - - 98.50
954 Creek Valley about 2 km West of Shunda Mountain (Fig. 7.1)
10734 Livingstone 2 5481 051 065 002 0037 161 86 9 <70 19 - 5 509 - - - 99.69
10733 Livingstone 1% 5456 0.45 014 0028 0034 168 104 12 <70 18 - 6 518 - - - 98.61
10732 Livingstone A 5466 047 0.2 0.03 0.044 172 124 14 <70 18 0.002 5 562 - 4387 -0.73 98.89
10731 Livingstone 1% 5458 046 0141 0017 0025 186 78 7 <70 17 <0001 5 468 - 43,88 -1.11 98.60
10730 Livingstone 1% 5494 042 041 0019 0028 167 58 7 <70 19 - 4 497 - - - 99.19
10729 Livingstone Ya 5485 038 009 0016 0025 113 60 7 <70 18 - 6 580 - - - 98.91
95-5 Shallow Creek Bed on Southwest Flank of Shunda Mountain (Fig. 7.1)
10736 Livingstone 1% 4679 700 051 0038 0029 173 166 24 <70 20 - 6 32 - - - 98.81
10735 Livingstone 1% 4450 825 110 0.101 0.048 206 a47 66 <70 28 0.001 10 304 - 45.00 0.37 98.02
10762 Livingstone 4 5347 124 045 0030 0018 179 134 13 <70 23 - 7 433 - - - 98.61
10761 Livingstone 2 5434 054 028 0028 0.021 158 127 14 <70 25 - 7 416 - - - 98.52
86 9 <70 24 - 7 459 - - - 99.19

10760 Livingstone ~1 56.03 0.35 013 0.023 0.018 139

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 4B).
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APPENDIX 9B: CONTINUED

Sample Formation  Strat. Ca0 MgO SiO, A0, Fe;0, NaO

K,O TiO, PO MnO Cr0, Ba Sr Others LOI LOICO,EQ SUM
Thick. (m) % % % % % ppm  ppm ppm  ppm % % ppm ppm ppm % %

86-6 Dip Slope 2 km South of Shunda Mountain (Fig. 7.1)

10763 Livingstone ~1% 5445 064 044 0056 0.033 206 199 28 <70 19 - 6 428 - - - 99.15
95-7 Approximate Dipslope on Southwest Flank of Coliseum Mountain {Fig. 7.1)

10759  Livingstone 3% 5434 082 035 0035 0028 159 158 18 <70 14 - 7 424 - - . 99.18

10758 Livingstone Y 5157 258 049 0.044 0035 165 183 24 <70 17 - 6 423 - - - 98.09

10757  Llvingstone 3 5468 047 025 0033 0023 182 142 12 <70 14 - 5 421 - - - 99.00

10756 Livingstone 3k 5451 041 009 0017 0015 136 74 6 <70 12 - 5 485 - - - 98.34

10755 Livingstone  ~1% 5473 034 018 0016 0016 126 79 5 <70 17 <0001 5 408 - 43.80 0.12 98.67
95.8 North Side of Highway 11.about % to % km East of Nordega Turnoff (Fig. 7.1

10767 Livingstone 6 4814 579 047 0.063 0050 218 332 32 95 17 - 8 342 - - - 98.72

10768 Livingstone ~2 4312 996 073 0405 0063 258 502 55 175 31 - 12 237 - - - 98.82

10766 Livingstone 1% 5041 382 058 0075 0045 262 378 38 76 19 - 8 365 - - - 98.76

10765 Livingstone 1 5462 054 023 0030 0022 286 138 15 92 17 - 7 418 - - - 99.00

10764  Livingstone 4 5364 105 024 0054 0043 261 225 27 84 23 - 17 426 - - - 98.36

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 4B).
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APPENDIX 9C: DETERMINED AND PREFERRED CONCENTRATIONS OF CHEMICAL CONSTITUENTS IN SAMPLES COLLECTED IN 1997

Major constituents are as determined by the Quality Assurance Laboratory of Continental Lime inc. except for CaO, LOI, and SUM which have been adjusted,

where required, to the preferred values in Appendix 8C. Concentrations of Cr,O4 and other minor constituents are as determined by Acme Anatytical Laboratory Ltd.

At each location samples are listed in order from stratigraphic top to bottom with covered or other unsampled intervals omitted. See Appendix 2C for sample descriptions.

Sample  Formation Strat. Cao MgO SiO, AlLO, Fe0O, Na,0 K,0 TiO, P.Os; MnO Cr,0, BaO SrCO, Others* LOl LOI-COEQ SUM
Thick. (m) % % % % % % % % % % % ppm_ ppm ppm % %

97- Shore of Coyote Lake (Fig. 7.

11576 Livingstone Ya 4176 1112 134 0.087 0093 199 388 113 157 37 0002 15 293 30 44 98 0.08 99.44

11577 Livingstone 5% 5258 250 043 0053 0050 158 269 35 122 27 - 17 422 - 4435 0.36 99.7

11578 Livingstone 5% 5517 0.486 023 0032 0038 140 106 9 <70 28 - 6 468 - 4367 017 99.83
97-2 Ridge Trending Southeast from Coyote Lake (Fiqg. 7.1

11579 Livingstone 5 5523 044 0.17 0028 0032 133 103 9 <70 29 0.001 6 457 30 877 -0.12 99.85
97-3 Easterly Trending Ridge Top North of No. nob .

11580 Banff 2 5383 077 1147 0.184 0569 106 1061 218 148 45 - 22 549 - 4272 0.4 99.86
974 Tributary Creek Northeast of North Knob (Fig. 7.1)

11581 Livingstone 4 5513 043 0.3 0.038 0052 145 140 17 <70 28 - 10 660 - 43.68 -0.07 99.78
97-5 North Flank of Coliseum Mountain (Fig. 7.1

11609  Upper Palliser 10 53.41 0.98 190 0286 0.176 83 1458 128 78 105 - 14 489 - 4317 0.18 99.95

11608  Upper Palliser 6 5387 073 172 0251 0122 81 1272 106 <70 61 - 20 490 - 421 0.13 99.96

11607 Upper Palliser 7% 52.31 1.69 217 0369 0224 117 1897 178 122 05 - 14 449 - 42,94 0.04 99.95

11606  Upper Palliser 6 53.41 1.07 169 0233 0457 113 1110 128 <70 57 - 17 459 - 4334 0.25 99.82

11605 Upper Palliser 1% 4842 523 125 0178 044 121 767 75 <70 84 - 54 363 - 4415 0.43 99.08

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 5C).
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APPENDIX 9C CONTINUED

RN

Sample Fommation Strat. CaO MgO Sjo, ALO, Fe0; Na,0 K,0 TiO, P,Os MnRO Cr,0; Ba Sr Others* LOl LOI-COEQ SUM
Thick. (m) % % % % % % % % % % % ppm ppm ppm % %
97-6 Creek on Southwest Flank of Coliseum Mountain (Fig. 7.1)
11558 Livingstone Y4 4908 5.29 046 0072 0076 150 254 43 157 19 - 17 377 - 4445 0.16 99.37
11557 Livingstone Y4 4565 8.34 055 0.094 0100 184 416 88 <70 25 - 18 309 - 44,88 -0.05 89.76
11556 Livingstone 1% 4805 6.27 029 0.057 0090 178 216 43 91 33 - 23 304 - 4462 0.07 99.41
11555 Livingstone 2 55.08 0.49 029 0.051 0.038 142 190 28 85 18 - 15 468 - 43.73 -0.12 99.88
11554 Livingstone 2 5503 044 039 0098 0087 128 330 88 <70 23 - 25 432 - 4355 -0.18 99.86
11553 Livingstone 2% 55.13 0.46 0.23 0.059 0.059 140 209 21 <70 27 - 16 440 - 43.72 -0.14 99.85
11552 Livingstone 2% 5480 0.74 027 0042 0044 131 135 122 <70 27 - 16 482 - 43.46 -0.41 99.85
97-7 Cliff Outcrop at Western Bank of Martin Creek (Fi 4
12214 Livingstone 7 §5.07 049 049 0.039 0043 118 113 14 <70 14 - 13 517 - 43,91 0.15 99.96
12217 Livingstone 7 5509 056 028 0044 0034 135 103 12 <70 16 - 14 529 - 44,08 0.23 99.94
12213 Livingstone 5 5418 129 037 0044 0043 168 153 18 <70 19 - 12 438 - 44,15 0.21 99.94
12212 Livingstone 1 3B22 1729 058 0110 0099 218 458 58 198 45 - 17 156 - 46.21 -0.29 99.94
12216 Livingstone 5 3996 1323 060 0.111 0097 200 446 64 339 43 - 40 231 - 45,53 -0.24 99.94
12215 Livingstone 4 5356 1.88 029 0053 0047 133 184 21 74 20 - 10 388 - 44.16 0.07 99.99
97-8 Northern Flank of Mountain East of Martin Creek and South of Highway 11 (Fig. 7.4)
11652  Upper Palliser 8 5119 280 188 0324 0174 121 1564 138 164 188 - 13 449 - 43.42 0.19 99.87
11651  Upper Palliser 7 4871 6.16 216 0373 0188 149 1697 180 <70 169 - 14 383 - 43.75 0.36 99.23
97-9 Southwest Side of Ridge orth End of Dips| ountai
11587 Livingstone 7% 5512 051 020 0029 0032 121 66 185 as 16 - 10 528 - 43.66 -0.22 99.85
11586 Livingstone 1% 4310 7.37 625 0058 0148 143 164 91 84 38 0.004 15 327 174 H#1.NM -0.16 98.88
11585 Livingstone 6% 5451 O 0.15 0037 0118 141 106 147 166 18 - 12 498 - 43.96 0.41 99.19
11584 Livingstone % 52.71 1.86 031 0051 0048 140 218 183 <70 25 0.003 47 402 30 43.99 0.58 98.47
11583 Livingstone KA 5064 38 058 0091 0079 153 439 35 78 42 - 15 411 - 44,22 027 99.31
11582 Livingstone Ya 46.84 6.98 0.70 0.116 0.105 139 490 50 73 48 - 16 353 - 44.39 0.01 99.23

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix SC).
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APPENDIX 9C CONTINUED

Sample Formation Strat. Ca0o MgO SiO; ALO; Fe,0, Na,©0 K,0 Tio, P,Os MnO Cr,0, Ba Sr Others* LOlI LOI-CO,EQ SUM
Thick. (m) % % % % % % % % % % % ppm ppm ppm % %
97-10 Southwest Side of Ridge near North End of Dipslope Mountain (Fiq. 7.4)
11592 Livingstone 2 5494 052 010 0.022 0.039 132 62 12 A 19 - 10 514 - 4389 0.2 99.39
11591 Livingstone 2% 5495 052 0.14 0027 0033 136 76 23 7 19 - 12 494 - 43,96 0.26 99.44
11590 Livingstone 2% 53.05 1.78 032 0.048 0.082 130 198 69 128 28 - 20 420 - 4397 0.39 98.93
11589 Livingstone 4% 4762 662 030 0.136 0.112 155 196 46 109 48 - 14 386 - 44,65 0.05 99.48
11588 Livingstone Ya 5481 056 0.34 0.031 0.092 89 110 34 103 43 - 16 570 - 43.70 0.07 99.57
97-11 Southwest Flank of Dipslope Mountain 200 m Down Ridge (Fig. 7.4
11596 Livingstone 5% 5490 052 021 0.029 0.035 150 86 12 152 20 - 8 482 - 4388 0.23 99.43
11585 Livingstone 3 4494 890 036 0.065 0.110 183 256 84 <70 52 - 10 262 - 4515 0.16 99.44
11594 Livingstone 2 5497 055 021 0.028 0.072 137 87 30 75 29 - 15 546 - 43 .86 0.1 99.65
11593 Livingstone A 5486 058 0.24 0.033 0.087 123 113 41 <70 42 - 18 594 - 4379 0.09 99,58
97-12 Low Point in Saddle on Dipsiope Mountain (Fig. 7.4}
11597 Livingstone 6 46,75 6.96 061 0.071 0.064 130 246 36 137 27 - 20 347 - 44 68 0.4 98.84
11604 Livingstone 2 4594 8,07 0498 0.064 0.093 159 250 75 <70 30 - 8 341 - 44 95 0.08 99.61
11598 Livingstone 7 5379 154 038 0.054 0.048 127 206 26 <70 18 - 1 497 - 43.96 -0.01 99.87
11599 Livingstone 5% 5144 309 032 0052 0064 137 141 15 97 29 - 17 492 - 4424 0.49 98.78
11600 Livingstone 5 5215 245 0.17 0.036 0.043 154 116 19 <70 26 0.003 16 458 30 4437 0.76 98.52
97-13 CIliff section at Top of East Side of Ridge Between Second and Third Peaks from Southeast End of Dipslope Mountain (Fig. 7.4)
11603 Livingstone Y 5109 294 1.20 0057 0.0861 121 217 27 204 23 0.002 18 401 44 4383 0.53 98.75
11602 Livingstone 2 5474 059 040 0.028 0047 120 92 21 75 20 - 15 447 - 43.76 0.15 99.48
11601 Livingstone 3% 5488 055 027 0.028 0.042 148 86 30 108 21 - 9 419 - 4388 0.21 99.52
11575 Livingstone 3 5484 081 022 0.033 0.045 131 115 41 289 21 - 1 407 - 4402 0.12 99.97
11574 Livingstone 2 5360 1.69 039 0.048 0.077 154 219 68 364 21 - 20 388 - 44 01 0.13 99.83
11573 Livingstone 2% 5490 054 0.19 0.032 0.051 134 97 40 129 20 - 14- 568 - 4404 0.36 99.48
11572 Livingstone 3 55.09 062 0.16 0.031 0054 150 85 30 70 20 - 16 539 - 43.96 0.04 99.95
11571 Livingstone 3 5523 045 0.11 0.031 0.055 131 65 45 96 22 0.002 13 458 41 4374 -0.19 99.88
11570 Livingstone 4 5498 0.50 012 0.037 0.119 129 95 233 <70 24 - 10 455 - 43.79 0.09 99.54
11569 Livingstone 4 5513 046 025 0.034 0063 126 130 36 <70 29 - 12 533 - 4356 -0.29 99.84

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 5C).
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APPENDIX 9C CONTINUED

Sample  Formation Strat. Ca0 MgO SiO, AlLO, Fe0, Na,0 K0 TiO, PO MnO Cr,0, Ba Sr Others™ LOI LOI-CO,EQ SUM
Thick. (m) % % % % % % % % % % % ppm ppm ppm % %
97-14 South of Second Peak from Southeast End of Dipslope Mountain (Fig, 7.4)
11568 Livingstone 3 5523 045 013 0026 0065 129 62 50 <70 23 - 16 524 - 43.69 -0.16 99.82
11567 Livingstone 3 55.16 0.50 013 0030 0.063 113 101 51 <70 27 - 15 520 - 43.75 -017 99.88
11566 Livingstone 1% 5459 072 056 0067 0115 103 326 63 <70 4 - 16 558 - 43.40 -0.31 99.87
97-15 Near Southeastern most Peak of Dipslo; untal erlool e Gap on the North Saskatchewan River {Fig. 7.4
11565 Livingstone 3V 55.04 058 0.21 0.038 0067 143 127 29 109 2 - 21 542 - 43.85 -0.01 99.85
11564 Livingstone 1% 55.13 0.49 0.22 0026 0.050 174 84 28 98 25 - 1 470 - 43.84 -0.01 99.85
11563 Livingstone 3 5519 0.49 0.13 0031 0046 145 84 37 <70 19 - 20 483 - 43.82 -0.04 99.81
11562 Livingstone 1% 55.02 046 0.09 0.024 0.041 141 61 2 <70 18 - 1 453 - 43.76 0.07 99.39
11561 Livingstone 3% 5519 048 0.13 0021 0059 144 61 13 <70 21 0002 12 498 30 4376 -0.18 99.87
11560 Livingstone 2% 55.02 055 025 0044 0.071 145 178 K] <70 23 - 10 540 - 43.79 -0.06 99.88
11559 Livingstone 2% 5458 0.61 036 0056 0.092 141 258 65 82 34 - 16 517 - 438 0.29 99.31

*Sum of Nb, Ni, Sc, Y, and Zr (Appendix 5C).
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