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SUMMARY 

This assessment report documents some of the mineral exploration work conducted on Birch 

Mountain Resources Ltd's Metallic and Industrial Mineral permits on the Athabasca property 

in northeastern Alberta, for the period April 1, 2002, to August 31, 2004. A total of $ 

859,404.38 is claimed for assessment on eight permits. All of the work described here was 

directed at industrial mineral exploration on the Athabasca property; not all work conducted 

during this period is reported. 

Exploration activities described in this report include: 

• Diamond drill program Winter 2002-2003 
• Diamond drill program February 2004 
• July 2003 mapping and sampling program 
• September 2003 mapping and sampling program 
• Drill core re-logging and re-sampling program December 2003 

The assessment expenditures are organized and reported by appendix in Appendix J.2. and 

are summarized in Table 7.1. 

S 

S 
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0 	1.0 INTRODUCTION 

This document is organized into two main parts: a report describing the activities of the 

Company during the period of assessment (this document), and all relevant supporting data, 

including maps, drill logs, assay certificates, etc. in a series of appendices. The expenditures 

claimed for assessment purposes are presented in section 7.0, and are organized and reported 

by appendix in Table 7.1. Detailed expenditure tables are presented in Appendix J.2. 

1.1 Previous Work 

Previous exploration by Birch Mountain Resources Ltd. within the Athabasca permit area is 

documented in previous assessment reports prepared and submitted by Birch Mountain. 

Additional geological information can be found in Dufresne et al. (1994) and Olson et al. 

(1994). 

2.0 LOCATION AND ACCESS 

The Athabasca permits area located in the Fort McMurray-Fort McKay region of 

northeastern Alberta (NTS 74D, E & L; Appendix A.2). Much of this area is underlain by 

the McMurray Formation oil sand deposits. Near the Athabasca River between Fort 

McMurray and Fort McKay, road access is good; once away from the river and further north, 

the number and condition of the roads decreases. A winter road exists from Fort McKay to 

Fort Chipewyan. The Athabasca permits are generally accessible by road with some of the 

more remote locations requiring the use of a helicopter. During exploration activities on the 

Athabasca permits, accommodation, food, supplies and fuel are available in Fort McMurray. 

The regional physiography in the immediate vicinity of the Athabasca permits is generally 
low lying (from 300 to 350m above sea level), with open and spruce-forested swampy 
ground. In the northern section of the mineral permits, the swampy areas are separated by 

well defined pine-forested sand flats. Spnice-forested swampy ground in this area gives way 
to the south and southwest to ground that is well drained and densely forested, with a mix of 

deciduous and coniferous trees on the northern side of a roughly circular elevated area called 

Muskeg Mountain (with elevations of up to 580 m above sea level). The best outcrop 

exposures occur in the river valleys; in elevated areas swamps are almost ubiquitous and 

outcrop is absent. Therefore, much of the information on the geology and structure of the 

area is from drill core examination. 

0 	Infrastructure in the area is centered on the major community of Fort McMurray, which is 
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serviced by regular passenger air service. Several major highways including Highway 63 to 
Fort McMurray provide Road access to the area. 

3.0 EXPLORATION PERMIT GROUPING, AUGUST 31, 2004 

A listing of metallic and industrial mineral permits in the Athabasca region of Alberta 

grouped for this assessment report are given in Appendix A. I., along with assessment 

expenditures for the groupings. A map showing the locations of these exploration permits 

and leases may be found in Appendix A.2. 

4.0 CO-DEVELOPMENT AGREEMENT 

4.1 Syncrude Canada Ltd. 

Birch Mountain Resources Ltd. entered into a Co-Development agreement with Syncrude 

Canada Ltd. in 1997. The objectives and terms of this agreement and a map showing the 

areas affected under this agreement are summarized in Appendix B. I. 

5.0 REGIONAL GEOLOGY 

A geological map for the Athabasca Property area is included in Appendix C. A generalized 
stratigraphic column for the Athabasca permit area is shown in Table 5.1. The Athabasca 
permit area is underlain by Precambrian Basement and Phanerozoic rocks of the Western 

Canada Sedimentary Basin. The Precambrian basement is exposed in the extreme northeast 
of the permit area and is overlain by a southwest thickening wedge of gently westward 
dipping Phanerozoic sedimentary rocks. The information summarized here is from Dufresne 

et al. (1994), Cotterill and Hamilton (1995) and Birch Mountain Resources Ltd. lithological 

core logs of drill holes in the study area. 

. 
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5.1 Precambrian Basement 

Precambrian basement underlies all of the Athabasca permit area and outcrops at surface in 

the northeastern part of the province. Crystalline basement comprises both an Archean craton 

to the east (Rae Sub-province) and an Early Proterozoic mobile belt in the west (Taltson 
Magmatic Zone); the subdivision of these is based primarily on government aeromagnetic 

data. The Taltson Magmatic Zone has been dated to between 1.932 to 1.975 Ga (Ross et al., 

1989; McNicholl et al., 1993; Villeneuve et al., 1993). 

Precambrian rocks outcrop at the Paterson High in the Marguerite River area and further to 

the northeast; these rocks include Archean granite, gneiss and mafic igneous rocks 

(Appendix B) and Paleoproterozoic metasediments. At least three Archean lithological 

subdivisions can be made (Dufresne et al., 1994): (1) granitoid rocks; (2) mafic meta-igneous 

rocks; and (3) strongly mylonitic rocks. Paleoproterozoic age metasediments are found only 
in drill core obtained from the northeastern part of the study area; similar rocks are exposed 

in northwestern Saskatchewan (Tremblay, 1961). These have been metamorphosed to 

granulite grade with superimposed retrograde amphibolite to greenschist facies 

metamorphism (Abercrômbie, 1996). 

Middle Proterozoic metasediments of the Athabasca Basin are exposed to the northeast of the 

map area. The Athabasca Basin is 400 km long, east to west, and 200 km wide, north to 

south, and occupies an area of 80,000 kin  in Saskatchewan and Alberta (Wilson, 1985). It 

comprises flat-lying Athabasca Group sediments up to 1255 in thick that unconformably 

overlie crystalline basement (Wilson, 1985). The Athabasca Group consists of poorly to well 

sorted, clay-rich sandstones, siltstones and mudstones intercalated with conglomerates; 

conglomerates are more common at the base of the section (Hoeve et al., 1980). These units 
were deposited in predominantly fluvial environments, with minor nearshore marine facies 
rocks (Wilson, 1985). 

S 

. 
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Period 	Deposition 	Group 	Formation 	Member 	Lithology 
Interval  

Quatemary 	Present to 	 unconsolidated sediments 
1.6 Ma  

Upper 	74.5 Ma Smoky  	silty shales 
Cretaceous 	 La Biche 	La Biche 	 shales 

Shaftesbury 	 shales 
97.5 Ma  

Lower 	103 Ma Marmville 	Grand Rapids 	lithic sands 
Cretaceous 	 Clearwater 	 shales, glauconitic 

sandstones 

McMurray 	 quartzose sandstones 

119 Ma  

Upper 	372 Ma Beaverhill 	Waterways 	Mildred 	lime mudstones & shales 
Devonian 	 Lake 	 Moberly 	nudstone & limestone 

Christina 	shale 

Calumet 	limestone 

Firebag 	lime mudstone 

Slave Point 	limestone 

Fort Vermilion 	 limestone, shale, 
dolostone 

374 Ma  

Middle 	374 Ma Upper Elk 	Watt Mountain 	shales 
Devonian 	 Point 	Prairie 	salt/anhydrite 

Vlethy 	dolostone 

Lower Elk 	La Loche/ McLean 	 sandstone & shales 
401 Ma  Point 	River  

Precambrian 	>570 Ma 	 Granite and granitic and Irnafic gneiss 

Table 5.11. Generalized stratigraphic column for the Athabasca permit area (modified after Carrigy, 1959; 

1973; Norris, 1963; 1973; Hamilton 1971; Dufresne et al., 1994). The depositional interval indicates the 

ages represented by preserved sediments. 

5.2 Phanerozoic Rocks 

In general, Phanerozoic sedimentary rocks are poorly exposed within the study area; most 

outcrops occur along river valleys. As a result, most of the information on the sedimentary 

succession is from drill hole logs. The sedimentary rocks range in age from Middle 

S Devonian to Cretaceous and are capped by a succession of glacially-derived Quaternary 

sediments of variably thickness; locally the thickness of Quaternary sediments exceeds 200 

. 
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is 	metres to a zero edge against the Precambrian basement in the northeast. The Devonian rocks 
form an unconformity-bounded wedge of predominantly carbonate, evaporite and clastic 
sediments that include the Elk Point and Beaverhill Lake groups. 

5.2.1 Devonian Rocks 

Within the Athabasca permit area, Devonian age rocks are up to 350 m thick but thin to a 

zero edge against the Precambrian basement in the northeast. The Devonian rocks form an 

unconformity-bounded wedge of predominantly carbonate, evaporitic and clastic sediments 

that include the Elk Point and Beaverhifl Lake groups. 

5.2.1.1 Elk Point Group 

The oldest Devonian unit in the permit area is the Lower to Middle Devonian Elk Point 

Group which has been subdivided into Lower and Upper subgroups. The Lower Elk Point 

Group is represented in the study area by the La Loche/McLean River Formation; this unit 

consists of a fining upwards sequence of red sandstone, red and green sandy shales and green 

shale with anhydrite/gypsum. Sediment thickness and lacies were controlled by the Peace 

River Arch suggesting that it was active and elevated at Lower Elk Point time (Abercrombie 

I and Feng, 

The Upper Elk Point Group conformably overlies the McLean River Formation and contains 

the Methy (or equivalents Winnipegosis and Keg River) Formation, the Prairie Formation 

and the Watt Mountain Formation, the youngest Middle Devonian unit. The Methy 

Formation comprises reef to non-reefa, massive to bedded dolostone, dolomitic limestone 

and minor anhydrite and gypsum (Cotterill and Hamilton, 1995). The Prairie Formation 

comprises salt and gypsum/anhydrite with thin beds of shale and dolostone and occur only to 
the west of the salt dissolution front (Cotterill and Hamilton, 1995). The dolomitic shales of 
the Watt Mountain Formation disconlormably overlie the salt sequence and may be more 
properly included in thd overlying Beaverhill Lake sequence. 

5.2.1.2 Beaverhill Lake Group 

Upper Devonian Beaverhill Lake Group rocks disconformably overlie the Upper Elk Point 

Group. These rocks include the Fort Vermilion, Slave Point and Waterways formations. 

The Fort Vermilion Formation comprises interbedded (50-100 cm) and finely laminated 

anhydrite, green to brown shale, gray and cream coloured limestone and light brown 

dolostone. A 1.4 metre dark green silty shale is found at the base of the formation; a 10-20 
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cm thick brown to gray shale, often desiccated, marks the top of the Fort Vermilion 

Formation. 

The Slave Point Formation is characterized by light brown laminated to nodular limestone 

with thin, dark brown, bituminous, carbonaceous shale beds. The base of the formation is 

marked by a fine-grained calcareous quartz sandstone, 70 to 90 cm thick, that grades upwards 

into the limestone. Locally, coarse gravels consisting of angular clasts of Proterozoic 

orthogneisses are observed within the Slave Point succession in the northeastern part of the 

permit area. 

The Waterways Formation has been subdivided into 5 members. The lowermost Firebag 

Member consists of a basal green limey shale unit that is overlain by repeated sequences of 

shales grading upwards into interbedded limestone and shale then grading into nodular 

limestone; it is up to 50 m thick. The Calumet Member comprises fossiliferous, light green 

to brown nodular limestone with shaly intervals, with a maximum thickness of 32 m. The 
Christina Member is up to 26 m thick and consists of a lower unit of green-gray calcareous 

shale with rare fossils and limestone lamina and an upper unit of interbedded limestone and 

shale with abundant intraformational conglomerates and hardground surfaces. The Moberly 

• Member is composed primarily of brown nodular limestone overlain by a porous, bitumen-

stained, bioclastic limestone; the maximum thickness attained is 60 m. The Mildred Member 

is the youngest Waterways Formation unit and contains variably argillaceous nodular lime 

mudstones and calcareous shales; it is up to 45 m thick (Cotterill and Hamilton, 1995). 

The top of the Devonian is marked by an erosional unconformity; it is postulated that several 

periods of subaerial erosion and karsting have affected the limestone at the unconformity 

(Dufresne et al., 1994). 

52.2 Cretaceous Rocks 

Cretaceous rocks in the Athabasca permit area are predominantly siliciclastic sediments. 
They have a variable thickness due to post-depositional erosion but can be up to 500 m thick. 

Cretaceous rocks include the Mannville, La Biche and Smoky Groups. 

5.2.2.1 Mannvil!e Group 

The Lower Cretaceous sediments of the Mannville Group overlie the post-Devonian 

• 	unconlormity. In the Athabasca permit area, the Mannville Group comprises the McMurray, 

Clearwater and Grand Rapids formations. 
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S 
The McMurray Formation, which hosts the oil sands deposits in this region, comprises 
interbedded sandstone, siltstone and shale deposited in fluvial to deltaic to shallow marine 

environments (Dufresne et al., 1994); it is up to 50 in thick. The McMurray Formation is 

conformably overlain by Clearwater Formation shale and glauconitic sandstone, up to 100 m 

thick (Dufresne et al., 1994). The Grand Rapids Formation comprises lithic sandstone, 

laminated siltstone and silty shale with thin coal beds deposited in nearshore to marine 

environments with a maximum thickness of 100 m (Dufresne et al., 1994). 

5.2.2.2 Upper Cretaceous Units 

The Mannville Group is conformably overlain by sediments of the Upper Cretaceous La 

Biche Group, including the Shaftesbury and La Biche formations. The Shaftesbury 

Formation, 250-300 in thick, contains fossiliferous marine shales with local thin interbeds of 

siltstones and sandstones. Numerous bentonitic horizons within the shale may be interpreted 

to indicate regional late Lower to early Upper Cretaceous volcanic activity (Dufresne et al., 

1994). 

• 	The Upper Cretaceous La Biche Formation directly overlies the Shaftesbury Formation in 

most of the Athabasca permit area, but in the extreme northwest, it overlies the Smoky 

Group. The La Biche Formation consists of marine shale and silty shale; the Smoky Group 

comprises silty shale also deposited in a marine environment (Dufresne et al., 1994). 

5.2.3 Quaternary Sediments 

Quaternary sediments in the Athabasca permit area consist of tills, outwash deposits, 
lacustrine and eolian sediments. Regional mapping has divided the Quaternary sediments 

into 11 units (Dufresne et al., 1994). In general, accumulations are thickest on elevated areas 

and thinnest on lowlands and along rivers. 

Sandy till units, composed largely of eroded Athabasca Formation, are found on high ground 
east and west of the Athabasca River, including the Birch Mountains and Muskeg Mountain. 

Flutings on these sandy tills indicate ice flow from the north-northeast and north-northwest. 

Glacial striations on bedrock near the Marguerite River also indicate ice flow from the north-

northwest. 

• 	Outwash sands and gravels as well as lacustrine and eolian sediments are found mainly along 

river valleys and adjacent lowlands. Drilling in 1998 by Birch Mountain Resources 
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intersected two distinct units: (1) an upper outwashleolian sand unit exposed at surface; and 

(2) a lower lacustrine mud unit. The upper unit averages 25 m thick and consists of medium 

to coarse grained sand, previously mapped as a glacial outwash deposit (Dufresne et al., 

1994). Dune forms exposed north of McClelland Lake indicate eolian reworking and 

transport of this unit. The lower unit averages 23 in thick and consists of pink to dark brown 

mud with scattered white and red quartzite dropstones and occasional centimetre scale 

varves. Boulder till lenses, one to 10 in thick, are found within both the pink and brown 

muds. The pink mud is likely derived from red sandstones of the Athabasca Sedimentary 
Basin while the brown lacustrine mud may be derived from Clearwater Formation shales. 

Other Quaternary units in the area include meltwater sand and gravel along the Athabasca 
River and alluvial fan and slump sediment along the eastern slope of the Birch Mountains. 

S 

S 
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6.0. 	2002-2004 EXPLORATION PROGRAM 

Work reported here includes two drilling programs, a core relogging program and three field 

mapping and sampling programs. No analytical testing on any samples collected is included. 

Work conducted on the Athabasca property that is not reported here but is available for 

future assessment reports includes an additional field mapping and sampling program and all 

data related to our Analytical Methods and Development work. 

6.1 	Drill Core Programs 

6.1.1. Winter Drilling 2002-2003 

In December, 2002 to January, 2003, Birch Mountain conducted a nine hole drilling program 

on its Athabasca property in northeastern Alberta. The purpose of the drilling was to 

delineate Devonian stratigraphy of the Moberly Member of the Waterways Formation within 

an area prospective for industrial minerals. Six drill locations were selected, but it was 

necessary to re-drill two of them in order to collect sufficient material for sampling; the final 

drill hole locations are shown in Appendix D. I. 

The drilling was contracted to Layne Christensen Direct Drilling Ltd. Recovered core was 
boxed on site and taken to MRRT in Fort McMurray to be split. The split core was then 

shipped to Calgary to be logged and sampled by Birch Mountain staff at its core logging 

facility in northeast Calgary. 

Detailed logging of the 2002 drill cores was carried out in January, 2003, at Birch 
Mountain's core logging facility. The objectives of the logging were to characterize the 
stratigraphy within the drill cores, measure the thickness of the subsurface units, determine 
the lateral variability, rate their potential industrial mineral quality and collect samples for 

geochemical and calcine testing. Core logs are included in Appendix D.2.; drill core BM96-
04 was also logged as it was drilled near the 2002 drill hole locations. During the logging, 

two units of potentially calcinable limestone (informally named Middle and Upper Quarry 

units) and two intervals of potential aggregate were identified. 

The cores were sampled during logging; sample descriptions are included as Appendix D.3. 

No analytical work is reported here. The 2002 drill cores are currently stored at Birch 

Mountain's northeast Calgary logging facility. 

. 

S 
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S 6.1.2. Core Re-logging December 2003 

In December, 2003, Birch Mountain re-examined all drill cores located in the Fort McKay 
region in order to ensure consistency and accuracy in the logging of the subsurface units and 

to determine unit correlation between these drill holes. Cores from Birch Mountain's 1996, 

1998 and 2002 drill programs were included (Appendix E.1.). A new system of core 

description and industrial mineral potential ranking was used and new prospective intervals 

were identified (Appendix E.2.). It was decided to obtain a complete set of photographs of 

the cores so that if an entire core interval was sampled, a complete visual record of the core 

would be available. The photos are included in Appendix E.3. 

All core is currently being stored at Birch Mountain's core logging facility. 

6.1.3. Drilling February 2004 

In February, 2004, Birch Mountain conducted a ten hole drilling program on the Athabasca 

property; drill hole locations are shown in Appendix F.I. This program was designed to 

improve Birch Mountain's knowledge and understanding of the stratigraphy of the Moberly 

Member and to provide additional material for industrial minerals and calcine testing. 

The drilling of the cores was contracted to Cora Lynn Drilling Company Ltd. Only nine of 

the 10 drill holes were successfully completed to target depth. Recovered core was boxed on 

site and taken to MRRT in Fort McMurray to be split. The split core was then shipped to 

Calgary to be logged and sampled by Birch Mountain staff at its core logging facility. 

In March, 2004, the core was logged and sampled by Birch Mountain staff. To ensure 

consistency in unit descriptions and characterization, the method developed during the 
December 2003 re-logging program was followed; core logs are included in Appendix F.2. 

The 2002 drill cores are currently stored at Birch Mountain's Calgary logging facility. 

6.2. Field Mapping and Sampling Programs 

6.2.1. July 2003 

In July, 2003, Birch Mountain carried out a field program on its Athabasca property in the 

Fort McKay region in order to map the thickness and extent of limestone previously 
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observed at surface. Locations for future bulk sample pits and drill locations in the Fort 

McKay region were also identified. 

Eighteen limestone samples were collected from outcrops; the locations of the GDP03 series 

are shown in Appendix G. 1. and the descriptions are included in Appendix G.2. The samples 

were shipped to Birch Mountain's storage facility in Calgary where they remain. The 
samples were not sent for geochemical analysis as samples collected in 2001 from many of 

the same locations had already been tested. 

6.2.2. September 2003 

In September, 2003, a mapping and sampling program was conducted on the Athabasca 

property in order to: (1) further delineate the extent of a competent limestone unit observed at 

surface during the July 2003 mapping; (2) describe the stratigraphy and collect samples from 

limestone outcrops exposed along the southern Muskeg River; (3) collect samples of 

dolomitized limestone reported along the Firebag River to determine its aggregate potential; 

and (4) collect samples of limestone and shale exposed in Syncrude's Aurora Mine pit to 

determine their industrial potential. 

In the Fort MacKay region, thirty-one samples of the competent limestone were collected 

from previously unmapped and unsampled outcrops; the locations of the KAR03 series are 

shown in Appendix H.1. and descriptions in Appendix H.2. The samples were not sent for 

analysis and are currently stored at Birch Mountain's storage facility in Calgary. 

A helicopter was used to access outcrops of dolomite along the Firebag River. Although four 

different outcrops of the dolomite were mapped, it was only possible to collect samples from 

two of these locations (Appendix H. I.). Three samples were collected from outcrops along 
the Muskeg River (Appendix H. 1.). Sample descriptions are listed in Appendix H.2. None of 
these samples has been sent for testing and they are currently being stored at Birch 

Mountain's storage facility in Calgary. 

Access to Syncrude's Aurora mine site was provided through the Co-Development 
Agreement that exists between Syncrude and Birch Mountain. Six samples of shaly 

limestone were collected from Devonian rocks exposed in the base of the mine pit during 

excavation for aggregate quality testing (appendices I-Li. and H.2.). The samples have not 

been sent for testing and are being being stored at Birch Mountain's storage facility in 

Calgary. 

0 	6.2.3. February 2004 
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In February, 2004, Birch Mountain collected six 100 lb samples of limestone from outcrops 
in the Fort McKay region to provide additional material for aggregate and calcine testing. 

The locations of the GKR04 series samples are shown in Appendix I.I. and the descriptions 

are included in Appendix 1.2. No testing results are reported here. 

S 

. 
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7.0 EXPLORATION EXPENDITURES 

Detailed expenditures are presented in Appendix J, organized by Appendix. The costs listed 

in "Table 7.1. Exploration Expenditures" are correct and were incurred in carrying out the 

assessment work detailed in this report. 

Table 7.1. Assessment Expenditures by Appendix. Expenditures for period April 1, 2002, to August 

31, 2004. 

Appendix 	 Title 	 Expenditures 

D 	Winter Drilling 2002-2003 	 $ 203,248.77 

E 	Core Re-logging December 2003 	 $51,169.20 
	

I. 

F 	Drilling February 2004 	 $ 413,852.5 

G 	July 2003 Field Mapping and Sampling 	 $ 49,932.20 

H 	September 2003 Field Mapping and Sampling 	$ 63,074.04 

I 	February 2004 Field Mapping and Sampling 	 $0 

	

Subtotal 	$781,276.71 

	

Overhead (10%) 	$78,127.67 

	

Total Assessment Expenditure Claimed 	$ 859,404.38 

S 
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8.0 Conclusions 

Birch Mountain has conducted mineral exploration on its Athabasca-Birch Mountains permit 

area since 1994. Target commodities have included industrial minerals and precious metals. 

In 2002-2004, Birch Mountain's exploration of its northeast Alberta properties has been 

directed primarily towards industrial minerals exploration. 

Birch Mountain has conducted extensive field and drilling programs over the last two years 

that have allowed advancement of its industrial minerals program. Additional programs to 

advance the current project as well as identifying new areas for development are being 

planned for the immediate future. 

S 

. 

Athabasca Assessment, August 31, 2004, Grouping 
	

15 



Birch Mountain Resources Ltd. 

9.0 REFERENCES CITED 

Abercrombie, H. J., 1996. Prairie-type sedimentary Au-Ag-Cu, in New Mineral Deposit 
Models of the Cordillera, Short Course Notes. British Columbia Geological Survey, 
December 1996, p  1-22. 

Abercrombie, H. J., and Feng, R., 1997. Geological setting and origin of microdisseminated 
Au-Ag-Cu minerals, Fort Mackay region, northeastern Alberta, in Macqueen, R.W., 
Ed., Exploring for Minerals in Alberta. Geological Survey of Canada Geoscience 
Contributions, Canada-Alberta Agreement on Mineral Development (1992-1995). 
GSC Bulletin 500, p.  247-277. 

Carrigy, M. A., 1959. Geology of the McMurray Formation Part II: General geology of the 
McMurray area. Alberta Research Council, Memoir 1. 

Carrigy, M. A., 1973. Mesozoic geology of the Fort McMurray area, in Carrigy, M. A., and 
Kramers, J. W., Eds., Guide to the Athabasca Oil Sands Area. Alberta Research 
Council Information Series No 65, p 77-103. 

Cotterill, D. K., and Hamilton, W. N., 1995. Geology of Devonian Limestones in northeast 
Alberta. Alberta Geological Survey Open File Report 1995-07. 

Dufresne, M. B., Fenton, M. M., Pawlowicz, J. G., and Richardson, R.J.H., 1994. The 
mineral deposits potential of the Marguerite River and Fort McKay areas, northeast 
Alberta (NTS 74E). Alberta Geological Survey Open File Report 1994-09. 

Hamilton, W. N., 1971. Salt in east-central Alberta. Research Council of Alberta, Bulletin 
No. 29. 

Hoeve, J., Sibbald, T.T.I., Ramaekers, P. and Lewry, J.F., 1980. Athabasca Basin 
unconformity-type uranium deposits: a special class of sandstone-type deposits, in 
Ferguson, J., and Geloby, A. B., Eds., Uranium in the Pine Creek Geosyncline. 
International Atomic Energy Agency, Vienna, p 575-594. 

McNicholl, V., McDonough, M. and Grover, T., 1993. Preliminary U-Pb geochronology of 
the southern Talston Magmatic Zone, northeast Alberta, NTS 74 L/2,3,6 and 7. 
Alberta Research Council, Economic Minerals File Report LT-AF-161(2). 

Norris, A. W., 1963. Devonian Stratigraphy of northeastern Alberta and northeastern 
Saskatchewan. Geological Survey of Canada, Memoir 313. 

Norris, A. W., 1973. 	Paleozoic (Devonian) geology of northeastern Alberta and 

0 "_   northwestern Saskatchewan, in Carrigy, M. A., and Kramers, J. W., Eds., Guide to the 

Athabasca Assessment, August 31, 2004, Grouping 	 16 



Birch Mountain Resources Ltd. 

Athabasca Oil Sands Area. Alberta Research Council, Information Series No. 65, p 
15-76. 

Olson, R. A., Dufresne, M. B., Freeman, M. E., Eccles, R., and Richardson, R.J.H., 1994. 
Regional metallogenic evaluation of Alberta. Alberta Geological Survey, Open File 
Report 1994-08. 

Ross, G. M., Parrish, R. R., Villeneuve, M. E., and Bowring, S. A., 1989. Tectonic 
subdivision and U-Pb geochronology of the crystalline basement of the Alberta Basin, 
western Canada. Geological Survey of Canada, Open File 2103. 

Tremblay, L. P., 1961. Geology, Firebag River area, Alberta and Saskatchewan. Geological 
Survey of Canada, Map 16-1961 (scale l"= 4 miles). 

Tsang, B.W.B., 1998. The Origin of the Enigmatic Beaver River Sandstone. M.Sc. thesis, 
Department of Geology and Geophysics, The University of Calgary, 202 p. 

Villeneuve, M. E., Ross, G. M., Theriault, R. J., Miles, W., Parrish, R. R., and Broome, J., 
1993. Tectonic subdivision and U-Pb geochronology of the crystalline basement of 
the Alberta basin, western Canada. Geological Survey of Canada. 

• 	Wilson, J. A., 1985. The geology of the Athabasca Group in Alberta. Alberta Research 
Council, Bulletin No. 49. 

Athabasca Assessment, August 31, 2004, Grouping 	 17 



ASSESSMENT REPORT: 

August 31, 2004, Filing 

Athabasca Metallic and Industrial Minerals Permits, 

Northeastern Alberta 

APPENDICES 

Birch Mountain Resources Ltd. 
300, 250 Sixth Ave S.W. 

Calgary, Alberta 

W 
	

T2P3H7 

Athabasca Assessment, August 31, 2004, Grouping 

. 

S 



- 



Appendix A. 2004 Permit Grouping 

A.1. Permit Grouping 
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0 Appendix A.1. 

Permit 	Area (ha) Period Anniversary Previous Expenditure 
Date 	Credit 	Assigned 

9396060019 4608 	4 	18-Jun-04 	$0.00 	$69,120.00 
9396060018 6656 	4 	18-Jun-04 	$0.00 	$99,840.00 
9398070347 2304 	3 	31-Jul-04 	$0.00 	$92,160.00 
9396080029 5376 	4 	14-Aug-04 	$0.00 	$80,640.00 
9396080028 7936 	4 	14-Aug-04 	$0.00 $156,684.38 
9396080027 7680 	4 	14-Aug-04 	$0.00 $115,200.00 
9398080087 6144 	3 	1 28-Aug-04 	$0.00 $245,760.00 

Total: $859,404.38 

Total Expenditure Available: $859,404.38 

S 
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A.2. Athabasca Permit Map 
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Appendix B. Co-Development Agreement 

B.1. Syncrude Canada Ltd. Agreement 
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Co-Development Agreement 
May / 3 , 1997 

Between: 

Syncrude Canada, Ltd., a corporation incorporated 
pursuant to the laws of Canada ("Syncrude") 

- and - 

Birch Mountain Resources Ltd., a corporation 
incorporated pursuant to the laws of Alberta ("Birch 
Mountain") 

Recitals 

A. Syncrude is the owner of and desires to produce, bitumen and synthetic 
crude oil from certain lands located in the Athabasca region of Northern 
Alberta (sometimes referred to as the "Aurora Project"). 

B. Birch Mountain is or is entitled to be the owner of and is in the business of 
exploring for and producing precious, non-precious, base metals and 
industrial minerals from lands which overlap and underlie Syncrude's 
Aurora Project. 

C. Syncrude and Birch Mountain recognize that there may be savings and 
economies to be enjoyed by each through cooperative regulatory, exploration, 
development, extraction and production activities. 

D. The parties wish to cooperate for the purposes of enhancing and maximizing 
their respective resource development, and to agree upon the business basis 
by which the parties will work together. 

E. The parties wish to collaborate on environmental planning and management 
to ensure that all cooperative activities on the Aurora Project lands comply 
fully with the environmental policies of both parties, and at all times, comply 
with applicable government Environmental Acts and regulations. 

The parties agree as follows. 

Article 1 
Co-Development Area 

1.1 	The co-development area for the purposes of this Agreement shall be those 
lands legally described on Schedule A attached hereto and forming a part of 
this Agreement (the "Lands"). 
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1.2 	If either party hereto shall acquire any further lands in which they have the 
same or substantially the same interest as in the existing Lands and such 
additional lands overlap those owned by the other party hereto, they will 
notify the other party and such lands will be, without more, included within 
the definition of Lands. 

1.3 	In the event either party shall at any time surrender, abandon or otherwise 
transfer or convey their interest in and to the Lands or should their interest 
otherwise expire or terminate, whether by way of effluxion or time or 
operation of law, then in such event that party shall immediately notify the 
other and such portion of the Lands shall immediately be removed from and 
will cease to be part of the co-development Lands. 

1.4 	Notwithstanding the foregoing, to the extent reasonably practicable, each 
party shall give to the other not less than 60 days written notice prior to the 
date upon which any such disposition, expiration, termination or other 
transfer of any portion of the Lands is intended or anticipated to occur. 

Article 2 
Steering Committee 

2.1 	In order to effectively arrange for the necessary exchange of information 
(whether confidential or otherwise) and an orderly decision-making process 
in respect of the co-development of the Lands, the parties hereto agree to 
immediately create a steering committee consisting of 4 members. Syncrude 
shall be entitled to appoint 2 members and Birch Mountain shall appoint 2 
members. The corn.rnittee members shall themselves select a chairman and 
vice-chairman of the steering committee and each member shall hold a 
position on the committee until such time as they are removed by the party 
appointing them or upon dissolution of the committee as hereinafter 
provided. 

2.2 	Neither the chairman, vice-chairman nor any other member of the steering 
committee shall have a second deciding or casting vote in respect of any 
matter. 

2.3 	Should either of Syncrude or Birch Mountain object to an appointee of the 
other to the steering committee it shall immediately notify the corporation in 
writing of its objection and the grounds therefore and each party agrees to act 
reasonably in respect of resolving such objection and, if necessary, replacing 
such appointee with an alternate acceptable person. 

2.4 	Either of Syncrude or Birch Mountain may remove and replace their 

ID respective nominees from the steering committee from time to time provided 
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always that written notice of such removal and the name and position or 
office held by the new appointee shall be promptly given to the other party. 

2.5 	Members of the steering committee may, with the consent of the others, 
invite such additional employees, consultants or advisors as may be 
necessary to properly consider matters corning before the committee. 

2.6 	Meetings of the steering committee shall be held as frequently as may be 
necessary and shall be called by either party, except in the case of emergency, 
on not less than 7 days notice. Meetings of the steering committee shall, in 
any event, be held not less often than annually. 

Article 3 
Confidentiality 

3.1 	Each member of the steering cornniittee shall be afforded full and complete 
access to all pertinent or relevant information relating to the Lands, the 
petroleum or mineral interest of each party in respect of the Lands and any 
regulatory, exploration, development, production or extraction initiatives of 
each party as they may relate to the Lands. 

• 	 3.2 	Each party hereby agrees that they shall hold all such information as 
confidential information and trade secrets and will not divulge same to any 
other party save and except: 

(a) with the consent of both parties hereto first had and obtained; or 

(b) the information having become public domain; or 

(c) the information having been disclosed by a party other than another 
member of the steering conmiittee and who is not in breach of a 
confidentiality undertaking. 

3.3 	Notwithstanding Article 3.2, either party shall have the right, upon request, 
to restrict access to certain identified information to the steering committee 
only. 

Article 4 
Conflict of Interest 

4.1 	Subject to the requirements with respect to confidentiality as aforesaid, no 
cornniittee member shall, by virtue of being a committee member, be deemed 
to be in a conflict of interest. 
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Article 5 
Mandate of Steering Committee 

5.1 	The steering cornniittee shall: 

(a) agree upon and formulate for each of Syncrude and Birch Mountain 
periodic status reports for circulation to the board of directors or 
Executive Committee of each of Syncrude and Birch Mountain as 
applicable; provided always that such reports shall be full and 
complete but shall not be obliged to contain any confidential 
information or trade secrets; 

(b) confirm the nature, extent and term of the existing joint drilling and 
data exchange program between Birch Mountain and Syncrude and 
continue to develop and circulate a plan for further recommended 
technology and data sharing and co-operation between each of 
Syncrude and Birch Mountain; 

(c) agree upon regulatory application procedures, including the timing, 
anticipated experts, interveners and other information in order to 
ensure such processes shall be complementary as between Syncrude 
and Birch Mountain and will not be in conflict or adverse in interest in 
any material respect; 

(d) create a plan for the identification, delineation, extraction and 
production of the resources to which each party is entitled in a fashion 
which will minimize time, cost and expense for each party in allowing 
them to develop their respective resources from and within the Lands 
and not unreasonably interfere with the operations of each other on 
the Lands; 

(e) create a plan in respect of orderly exploration, excavation, drilling, 
mining and processing of resources and the reclamation and 
remediation consistent with the extraction and development plan 
referred to above and in compliance with all statutory and regulatory 
requirements with respect to such reclamation or remediation; 

(f) consider proposals for extraction of minerals from beneath the Lands 
(in any zone) provided always that any affected party shall be 
compensated for any additional costs or expenses incurred as a result 
of any such co-production and shall also be compensated in a 
mutually agreed fashion for the value of their minerals so produced; 

(g) determine a budget for the foregoing matters, including those items 

, 	
upon which a cost should be shared between each of Syncrude and 
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Birch Mountain with an allocation of such costs on a fair and equitable 
basis. 

Article 6 
Approval by Boards of Directors and AEUB/NRCB 

6.1 	No report, plan, proposal or other communication provided pursuant to the 
terms hereof shall be binding upon either of Syncrude or Birch Mountain 
until such time as it shall have received approval by the board of directors or 
executive committee of each respective corporation as applicable and such 
approval shall have been communicated to all members of the steering 
committee. 

6.2 	Any plans or proposals where the Alberta Energy and Utility Board 
("AEUB") and the National Resources Conservation Board ("NRCB"), or 
either of them, have jurisdiction shall be submitted to the AEUB and NRCB, 
as applicable, for approval and adjudication. 

Article 7 
Dispute Resolution 

7.1 	The members of the steering committee shall utilize their reasonable efforts to 
negotiate, agree upon and resolve differences and disputes as between the 
parties in relation to the matters contained in this Agreement. 

7.2 	In the event the members of the steering committee are unable to resolve any 
dispute as among themselves it will be referred to arbitration to a panel of 
three arbitrators, one of which shall be appointed by each party and the third 
of which shall be appointed by the previous two appointees. The costs of 
arbitration shall be divided by the parties equally, unless such arbitrators 
make an award as to costs in which case the arbitrators' award shall govern. 
Each of the parties acknowledge and agree that no such arbitration 
proceeding shall have the effect of precluding the authority of the AEUB or 
the NRCB to the extent they may have jurisdiction over matters in dispute 
whether alone or jointly. 

7.3 	Notwithstanding the foregoing in the event that either party refuses to 
appoint an arbitrator in respect of any dispute and neither the steering 
conunittee nor arbitration can or is capable of resolving such dispute then the 
steering committee shall forthwith notify the board of directors or executive 
committee, as applicable, of each of the parties hereto and, effective upon 
receipt of such notice, the steering committee shall dissolve and this 

S Agreement, save and except those provisions as to confidentiality contained 
in Article 3, shall immediately cease and determine. Notwithstanding the 
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foregoing, each party shall continue to be bound by any contracts, 
agreements or other arrangements made prior to the date of such dissolution 
and, subject to the terms of such contracts, agreements and arrangements, 
each party shall be entitled to pursue resource development within and from 
the Land independently and without consideration of the other party's 
interest. 

Article 8 
Independent Party 

	

8.1 	Notwithstanding any other provisions set forth herein, no party shall, at any 
time during the term hereof or thereafter, hold out to any person or represent 
that they shall have been joint venturers or that there shall be any 
endorsement or support of either party's resource development activities by 
the other in any manner whatsoever. For all purposes this Agreement shall 
deal with issues of co-development and shall not create a joint venture, 
partnership or other relationship. 

Article 9 
Miscellaneous 

	

9.1 	Notices. All communications required or permitted to be given hereunder 
shall be in writing and shall be deemed to have been duly given when 
delivered personally or by fax transmissions, or one business day after being 
sent by overnight commercial courier service for next business day delivery, 
or five days after being deposited in the Canada Post mail, for certified or 
registered delivery, return receipt requested, postage prepared. Notice to 
Syncrude shall be addressed to: 

Syncrude Canada Ltd. 
200, 9911 MacDonald Avenue 
Post Office Bag 4023, M.D. 2800 
Ft. McMurray, Alberta T9H 3H5 
Attention: Barry Wolsey 
Fax: (403) 790-6295 

Notice to Birch Mountain shall be addressed to: 

Birch Mountain Resources Ltd. 
3100, 205 - 5th Avenue S.W. 
Calgary, Alberta T2P 2V7 
Attention: Doug Rowe 

S 
	

Fax: (403) 263-9888 
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COPY TO John R. Houghton 
MacKimniie Matthews 
700,401 - 9th Avenue S.W. 
P.O. Box 2010 
Calgary, Alberta T2P 2M2 
Fax: (403) 232-0888 

Either party may designate another address at any time by written notice to 
the other. 

	

9.2 	Proper Law. Alberta law is the proper law of this Agreement. 

	

9.3 	Successors and Assigns. Either party to this Agreement shall be entitled to 
assign all or a portion of its interest with the consent of the other party, not to 
be unreasonably witheld, provided always that such assignee or transferee 
agrees, in writing, to observe and perform each and every of the covenants 
set forth herein and any and all other contracts, agreements or arrangements 
which may have been reached between the parties up to and including the 
date of such assignment or transfer. This Agreement enures to and binds the 
parties and their successors and permitted assigns. 

Executed and delivered. 

S APPROVED 

AS TOE FORM 

AS TO 

TERMS9 

Syncrud CadaLfd. 

Per: 	- 

Birch Mountain Resources Ltd. 

Per:  
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SCHEDULE A 

. 

LANDS 

OIL SANDS 
LEASE NO. 

727 6050T 10 

727 6050T 10 

7276050T10 

7276050T12 

7276050T12 

72801 10T34 

72801 10T34 

7280100T31 

7280100T3 1 

TWP-RGE 

96-9 

96-10 

9611 

96-10 

96-11 

96-9 

96-10 

95-8 

94-8 

METALLIC AND 
INDUSTRIAL 
MINERAL PERMIT NO. 

9394040039 

9394040040 

9393080687 

9393080687 

9393080687 

9394040039 

9394040040 

9394020009 

No permit held by Birch Mountain 

Figure 1 illustrates the Oil Sands Leases and Metallic and Industrial Mineral Exploration 
Permits 
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Appendix C. Regional Geological Map 
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Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 
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• . 	Harground 

Fractured zone 

Limestone / Calcareous Shale 

Harground 	
Fossiliferous Limestone - Imbricated Fossils 

MQU - Middle Quarry Unit 
Stromatoporoid Interval 
Nodular Interval 

Minor Brocciation - 	PeHoid3l Marker Interval 
Bedding 
disturbed  
Top is fractured I 
brecciated 

Limestone / calcareous Shale (Slightly Nodular) 

. .4 Harg round 

Nodular Limestone with Green/ Brown Shale Interbeds 

Christina Member - Calcareous shale with thin 
limestone interbeds 

LEGEND 

Quaternary Sediments 	Bfflestone - Bindstone 	 = Mud-tone - Nodular Limestone 
Fossiliferous Limeston? (Strom) 	 WI Green/Brown Shale Interbeds 

Mudtong - Limeston/Slae 

McMurray -52nd 	 = Wacktone Pcktone 	 (Slightly Nodular) 
Foitiferou Limestone (Imbricated) 	= Mudstone - Limestone/Shale 

McMurray - SiIUShale/Coal E =  Mudstone - Wackestore 	 Mudtone - Shale/Limestone 

Massive/Nodular Limestone 	 (Christina) 
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Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 
Structure / 	 F Collar Elev. UTM (NAD 27) 

P Mfl2-fl3 	Diagenetc 	
276m 	466037 E 

N 



Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 
Structure I 	 [Collar Elev. UTM (NAD 27) 

RMfl7-fl4 	Dagenetc 	 277m 	466498E 

	

- - 	
- 	 Features  

- 	 Casing from 0-55m - no core 

Casing 	 Chip samples indicate limestone at —1 m - Nodular 
limestone at surface in area 

- 	 Fractured zone 
Bedding destroyed 

Limestone / Calcareous Shale 

Harground 

Small Fractures- 	Nodular Limestone with Brown/Green Shale interbeds 
o 	o 	 Brecciatd  

Bedding destroyed 

- 	 limestone / Calcareous Shale 

- 	
Harground 

	

- 	 Nodular Limestone with Green Shale interbeds 
. 	Harground 	FossUiferous Limestone - Imbricated Fossils 

- ,•' /\ ,.' /_\ 1- 's /•\ 

MQU - MiddleQuarry Unit 
Stromatoporoid Interval 
Nodular Interval 
Peiloidal Marker Interval 

Nodular Limestone with Brown Shale Interbeds 

LEGEND - 

Quaternary Sediments 	= Baflestone - Bindstone 	 = Mudstore Nodular Limestone 
Fossiferous Limestone (Strom) 	 wI Green/Brown Shale Interbeds 

= Mudstane - Limestone/Shale 

McMurray - Send 	 =Wackestone - Packstone 	
0 	

(slightly Nodular) 
Fosslferous Limestone (Imbricated) 	= Mudstone - Limestone/Shale 

McMurray - Silt/Shale/Coal 	= Mudstone - Wackestone 	 = Mudstone - Shale/Limestone 

Massive/Nodular Limestone 	 (Christina) 
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Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 

Structure! 	 Coll ar Cloy. UTM (NAD 27) 

BMO2-05B 	Diagenetic 	 28Dm 	466989 E 
Description 	 E-- 6339130 N 

Casing from 0-9.45m - no Core 
Casing 

Dissolution and 
replacement of 
fossils/matrix Fossiliferous Limestone - Imbricated Brachiopod Fossils 

(Saturated with Bitumen/Oil 

Harground 

MQU - Middle Quarry Unit 
Stromatoporoid Interval 
Nodular Interval 
Pelloidal Marker Interval 

Harground 
	Nodular Limestone with Brown Shale Interbeds 

Large Fracture 
system - missing 
core 

Harground 

Fractures present 	Limestone / Calcareous Shale 

mmo I-larground 

Limestone / calcareous Shale (Slightly Nodular) 

Hargrourtd 

Christina Member - Calcareous shale with thin 
limestone interheds 
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LEGEND 

Bafflestone - Bindstone 	 = Mudstone - Nodular Limestone 
Quaternary Sediments 	

=  
Fossiliferous Limestone (Strom) 	 w/ Green/Brown Shale Interbeds 

Mudatone - Limestone/Shale 

McMurray - Sand 	 = Wachestone - Paclistone 	 (Slightly Nodular) 

Fossiliferous Limestone (Imbricated) 	= Mudstone - Limestone/Shale 

Mudstone - Shale/Limestone 
McMurray - Silt/Shale/Coal 	= Mudstone - Wackestone 	 E (Christina) 

Massive/Nodular Limestone 



Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 

Structure I 	 Collar Elev. UTM (NAD 27) 

Rl\,1fl7_flfl 	DiageneUc 	- 280m 	4669 9 E 

Features 

Casing 	

casing from 0-33m - no core 

McMurray Sand - OIsands (bitumen evident) 

Unconformity - 

XXX1 
 

Dissolution and 
- replacement of 

fossils/matrix 
Chalky character 

FossiHferous Limestone - Imbricated Brachiopod Fossils 
- 	 (Saturated with Bitumen/Oil) 

- 	
Harground 

MQU - MddleQuarryUnit 

" 	 Stromatoporoid Interval 

LEGEND 

Quaternary Sediments 	 Bafflestone - Bindstone 	 Mudstone - Nodular Limestone 
Fôssilifcrous Limestone (Strom) 	 WI Green/Brown Shale Interbeds 

Mudstone - LimestoneIShal 

McMurray - Sand 	 = Nackestane - Pckstone 	 (Slightly Nodular) 
' 	FôssUferotJs Limestone (Imbricated) 	= Mudstone - Limestone/Shale 

McMurray - SiltJShalcfCoal 	Mudstone - Nackestane 	 MdS1 	- Shale/Limestone 

MassIve Nodular Imestone 	 (Christina) 
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Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 

Structure I 	 Collar Elev. UTM (MAD 27) 

Daqenetc 	 279rn 	4668E 

Features  

N Casing 	 Casing from 0-2.15m - no core 

o 	 Highly Fractured 
I 	I 	 Bedding Destroyed 

Poor Recovery 
Nodular Limestone with Green/Brown Shale Interbeds 

I 	I I 	 Major fault zone  
abundant vert, 

I 	I 	I 
fractures 

I 	I 	I 

— 	 Harground 
MQU - Middle Quarry Unit 

strornatoporoid Interval 
Nodular Interval 

- 	 VOrtIc2I fractures 	 Pelloidal. Marker Interval Dissolution I 
I 	I 	I 	 coUapse features  

Minor caic. sand 
I 	I 	 filling fractures 

I 	I 

I 	I 
- 

I 	I 
Nodular Limestone with Brown shale Interbeds 

II 	IL 

I 	II 
- 

2- 

- 	 I 

Harground 

I 	I 	I 

I 	 I -_..- -'-- 

LEGEND 

Quaternary Sediments 	= Bafflestone - Bindstone Mudstone - Nodular Limestone 

Fossilirerous Limestone (Strom) 	 w/ Green/Brown Shale Interbeds 

Mudstone - LimestoneIShale 

McMurray- Sand 	 = Wackestone Packstone 	 (Slightly Nodular) 
Fossiliferous limestone (imbricated) 	=Mudstone - Limestone/Shale 

McMurray - Silt/Shale/Coal 	= Mudstono - Wckestore 	 Mudstoie - Shale/lJmestone 

Massive/Nodular Limestone 	 (Christina) 
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Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 

Structure / 	 Collar EIov. UTM fNAD 271 

Diagenetic 	 27Gm 	4569685 
BMO2-06B  

Features 	Description 	 6338604 N 

Casing 	 Casing from 0-3.05m - no core 

Limestone I Calcareous Shale (Slightly Nodular) 

H arg round 

MQU - Middle Quarry unit 
Stromatoporoid Interval 
Nodular Interval 
Pelloidal Marker Interval 

Nodular Limestone with Brown Shale Interbeds 

LEGEND 

Quaternary Sediments 	= Bafflestone - Bindstone 	 = Mudstone - Nodular Limestone 
Fossiliferous Limestone (Strom) 	 WI Green/Brown Shale Interbeds 

= Mudslone - Limestone/Shale 

McMurray - Sand 	 = Wackestone Packstone 	 (Slightly Nodular) 
Fossiliferous Limestone (Imbricated) 	= Mudstone Limestone/Shale 

McMurray - Silt/Shale/Coal 	= Mudstorie - WackeStofle 	 Mudstone -Shale/Limestone 

Massive/Nodular Limestone 	 (Christina) 



Birch Mountain Resources Ltd - Muskeg Valley Quarry Drill Program 2002 

Structure / 

B M02-08 	Diagenetic 	
Description 	 L Collar 61ev. UTM (NAD 27) 

279m 	466285 6 
6339685 N 

N Casing 	 Casing from 0-2.15m - no core 

- 	 Coal within 	McMurray Silt grading into Clay. Coal pieces 
clay intervals 	within clay intervals 

McMurray Sand - Oil sands (water sand last 2m) 

-. 	

Watorsand

,Unconformity ' 
MQU - MiddleQuarryUnit 

stromatoporoid Interval 
Nodular Interval 
Pelloidal Marker Interval 

Nodular Limestone with Brown shale Interbeds 

LEGEND 

Quaternary Sediments 	= eafflestone - Bindstorie 	 = Mudstone - Nodular Limestone 
Fossiliferous Limestone (Strom) 	 WI Green/Brown Shale Interbeds 

= Mudstone - Limestone/Shale 

Eui= McMurray - Sand 	 W5CkStOW Packstone 	 (Slightly Nodular) 
Fossiliferous Limestone (Imbricated) 	= Mudstone - Limestone/Shale 

McMurray - Silt/Shale/Coal 	= Mudstone - Wackestane 	 B = Mudstone - Shale/Limestone 

Massive/Nodular Limestone 	 (Christina) 
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 	 Collar Elev: 280 	 Date Logged: 	1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338129 	 Core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-02 	 UTM E: 466504 	 Depth: 	45 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BNID02-02-001 	0 	 2.15 	2.15 	 0 	 0.0% 	From: 1 	To: I 	nla 	 isla 	 nla 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Casing - no core 	 nla 	 nla 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - Limestone -0.5 m 	N/A 	 N/A 	 N/A 	 This interval was not 
below surface. Overburden is 	 recovered. Chip samples 
coarse brown sand/till, 	 were analyzed. Limestone 

was encountered at -0.5ni 
depth. Chips were brown-
grey limestone. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec, 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02.02-002 	2.15 	3.66 	1.51 	 1.2 	 7950.0% 	From: 1 	To: 1 	brown-tan 	 trace (1-5%) 	 nm 

Litho Competency 	Lithoiogy 	 Classification 

Highly Competent 	Massive Limestone 	 muds tone-wackestone 

Diagenetic Features 	Lithology Description 	Facies Description 

calcite cement replacement Lithographic limestone. Brach 	N/A 
of fossil fragments. 	and crinoid fragments. 
Cement fills voids / 
openings. 

Faunal Assemblage 

absent 

Faunal Description 

No insitu faunal assemblages. 
Minor crinoidal / brach debris. 

Bedding Type 

massive / structureless 

Bedding Description 

Massive. Very minor 
calcareous shale interbeds 
indicating subhorizontal 
bedding. 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Fracture Description 	Comments 

N/A 	 very pure limestone. 
Possible calcinable unit. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone Muskeg Valley Quarry 	 UTM N: 6338129 

Drill Hole #: 	BMD02-02 	 UTM E: 466504 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 

BMD02-02-003 	3.66 	6.2 	2.54 	 1.6 	 6300.0% 	From: I 	To: I 	green 

Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Argillaceous Content 	Bitumen / Hydrocarbons 

frac-fill (>50%) 	 n/a 

Litho Competency 	Uthology 	 Classification 	 Faunal Assemblage 

Easily Friable Shale/Mud 	Carbonate Mud 	 mudstone 	 absent 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 

N/A 	 Arg Carbonate Mud filling a 	May be a result of karsting or N/A 
large void / fracture. Clasts of 	large fracture system. No 
limestone with arg mud. 	geopedal  

Bedding Type 

planar bedding 

Bedding Description 

fracture fill arg has a slight 
bedding angle of about 3 
degrees. 

Fracture Frequency 	Other Deformation 

large single fracture evide N/A 

Fracture Description 	Comments 

karsting or fracture fill. 	very poor recovery in arg 
carbonate mud. Lost over 
50% of core. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen - / Hydrocarbons 

BMD02-02-004 	6.2 	9.9 	3.7 	 2.18 	 5890.0% 	From: I 	To: 2 	tan 	 shale (10-25%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 nsudstone 	 normal, not diverse (2-4) 	lenticular / discont. Layers 	nonexistent 	 N/A 

Diagenetic Features 
	

Lithology Description 	Facies Description 
	

Faunal Description 
	

Bedding Description 	Fracture Description 	Comments 

N/A 
	

Nodular Limestone. Minor 	N/A 
	

Minor fauna present. 	 N/A 
brachiopod fragments. Shale 

	
Brachiopods with crinoidal 

interbeds are green calcareous 	 debris evident 
mud. 

1 9-Jun-03 	
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone - Muskeg Valley Quarry 
	

UTM N: 6338129 

Drill Hole #: 	BMD02-02 
	

UTM E: 466504 

Interval 	 From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-02-00S 	9.9 	15.62 	5.72 	 5 	 0.0% 	From: 2 	To: 	4 

Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Argillaceous Content 	Bitumen I Hydrocarbons 

shale (50-75%) 	 nla 

Colour 

green 

Litho Competency 

Easily Friable ShalefLst 

Diagenetic Features 

N/A 

Lithology 

Limestone / Cale. Shale 

Lithology Description 

Limestone interbedded with 
green calcareous shale. At least 
50% shale. 

Classification 

mudstone 

Facies Description 

Faunal Assemblage 

absent 

Faunal Description 

no fauna present. Very fine 
shaley limey shale interbeds. 
Limestone interval are absent of 
fauna or fossil fragments. 

Bedding Type 	 Fracture Frequency 

planar to lenticular / discont. L'iye nonexistent 

Bedding Description 	Fracture Description 

discontinuous limestone beds. 	N/A 
Dominated by planar shale beds 

Other Deformation 

N/A 

Comments 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

Bi\1D02-02-006 	15.62 	19.65 	4.03 	 4 	 0.0% 	From: 4 	To: 5 	light green 	 shale (25-50%) 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

restrict., not diverse (2-4) 	lenticular / discont. Layers 	large single fracture evide N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Very few fauna present. 	 Limestone nodular interbeds 	Large single fracture 	Fractured interval is 
Pelecypod, brachiopods and 	range in size from 2cm - 20cm. running vertical from 	stained with bitumen (2- 
crinoidal debris evident in 	Calcareous shale interbeds 	16.7w - 17.55w. Fracture 	5%). Lithology become 
nodular limestone intervals, 	range in size from 1cm-S cm. 	filled with green arg sand, 	more argilleous and thinner 
Pelloids sporadic within nodular 	Discontinuous nodular 	Bitumen stained. 	 interbeds lower in interval. 
beds. 	 "intervals. Interbeds become 

thinner lower in interval. 

Litho Competency 	Lithology 

Friable With Competent In Nodular Limestone 

Diagenetic Features 	Lithology Description 

Dissolution / fracture fill 	Nodular limestone with green 
from I 6.7m-1 7.55w 	calcareous shale interbeds. 

Classification 

mudstone 

Fades Description 

N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone - Muskeg Valley Quarry 
	

UTM N: 6338129 

Drill Hole #: 	BMD02-02 
	

UTM E: 466504 

IiLiSFVdI ff 	 From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-02-007 	19.65 	20.35 	0.7 	 1 	 0.0 170 	From: 5 	To: 5 

Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HQ 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

dark green 	 shale (75%-90%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 
	

Faunal Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Easily Friable Shale 	Limestone / Cale. Shale 	mudstone 	 absent 	 planar bedding 	 nonexistent 	 N/A 

Diagenetic Features 

N/A 

Lithology Description 	Facies Description 

Very One calcareous shale 	N/A 
beds with thin limestone 
interbeds. Fossil debris within 
limestone intervals. 

Faunal Description 

N/A 

Bedding Description 

horizontal bedded One 
shale/limestone intervals. Lst 
beds from 0.5cm to 2cm. Shale 
beds from 0,2cm to 2 cm. 
Mostley shale beds. Minor 
hiolurbation at base of interval. 

Fracture Description 	Comments 

N/A 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): %Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-02-008 	20.35 	21.4 	1.05 	 1 	 0.070 	From: 5 	To: 5 	green 	 shale (25-50%) 	 No Bitumen Evident 

Litho Competency 	Lithology 

Friable With Competent In Nodular Limestone 

Diagenetic Features 	Lithology Description 

A hardground is evident at Nodular limestone with 
lopo of interval. Dark 	hard.-round at top of interval. 
cherry 1st. Just below 	Interbeds are grec calc. shale. 
hardground is a brecciated 	Shale with fossil hash 
interval (-7cm) that may 	interheds more prominent at 
be a result of dissolution 	base. 
(drill mud with 1st clasts). 

Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

inudstone 	 absent 	 lenticular/discont. Layers 	n/a 	 N/A 

Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 no insitu fauna. Fossil debris 	Discontinuous nodluar 	 N/A 
includes brachs, pelecypods, and 	limestone beds. Shaly interbeds 
crinoinds. 	 at bane more planar. 

19-Jun-03 	
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Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Bo 

BMD02-02-010 	24.7 	25.2 	0.5 	 0.5 	 10000.0 	From: 6 	To: 6 

Litho Competency 

Highly Competent 

Diagonetic Features 

N/A 

Lithoiogy 

Fossiliferous Limestone 

Lithology Description 

Abundant fossil debris 
(coquina-like). 

Classification 

pack-stone 

Facies Description 

shoal facies on slope 

Fauna! Assemblage 

restrict., one dom. (+2-4) 

Fauna! Description 

No insitu fossils. Abundant 
debris from brachs, crinoids. 

Brown ooids (sideritized?) 
interspersed in fossil hash. 

intervat # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-02-009 	21.4 	24.7 	3.3 	 3 	 0.0% 	From: 5 	To: 6 

Litho Competency 	Lithology 	 Classification 

Easily Friable Shale 	Limestone / Cab. Shale 	mudstone 

Fauna! Assemblage 

Fauna! Description 

No fauna present. Minor 
crinoidal and brachiopod debris 
in limestone intervals. 

	

Collar Elev: 280 	 Date Logged: 	1/3/15 

	

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

green 	 shale (50-75%) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

planar. lenticular / discont. Layer highly fracturcd, bedding N/A 

Bedding Description 	Fracture Description 	Comments 

	

Mostly planar beds with some 	top of interval is heavily 

	

intervals showing lenticular 	fracture and bedding is 
bedding. 	 destroyed. 

Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338129 

Drill Hole : 	BMD02-02 
	

UTM E: 466504 

Diagenetic Features 

N/A 

Lithology Description 	Facies Description 

Limestone beds (1-3cm) with 	N/A 
green calcareous shale 
interbeds (0.3-2cm). Minor 
bioturbation in middle of 
interval. 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

tan-white 	 trace (1-5%) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

imbricated fossil frags 	 nonexistent 	 N/A 

Bedding Description 
	

Fracture Description 	Comments 

Brach fossil frags imbricated 
	

N/A 
with crinoid and ooid/pelloid 
debris 
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone - Muskeg Valley Quarry 
	

UTM N: 6338129 

Drill Hole #: 	BMD02-02 
	

UTM E: 466504 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	 Core Box 

BMD02-02-011 	25.2 	28.52 	3.32 	 3 	 From: 6 	To: 8  

Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

tan-white 	 trace (1-5%) 	 Bitumen stained (<5%) 

Faunal Assemblage 	Bedding Type 

normal, not diverse (2-4) 	massive! sLructureless 

Faunal Description 

Bulbous / Binding 

stromatoporoids, aniphipora, 

crinoids, brachiopods, 

pelecypods. 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Comments 

Strom Unit - Top of 

Middle Quarry Unit 

Minor bitumen staining in 

pore space (seeps out of 

micropore) 

Litho Competency 

rlighty ("nrp.tof 

Diagertetic Features 

N/A 

Lithology 

Pncdflfprn,iv I 

Lithology Description 

Stromatoporoid interval with 

abundant fossils evident 

Classification 

hn Fflectnnp_frri,nectnnp 

Facies Description 

Upper Slope - below storm 

wb 

Bedding Description 
	

Fracture Description 

massive fossil bindstone with 
	

N/A 

sub horizontal bedding evident. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	 Bitumen I Hydrocarbons 

BMD02-02-012 	28.52 	29.1 	0.58 	 1 	 0.0% 	From: 8 	To: S 	brown-tan 	 shale (10-25%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	 Nodular Limestone 	 mudstone 	 absent 	 lenticular / discont. Layers 	numerous small fractures N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	 Fracture Description 	Comments 

N/A 	 Nodular limestone with fine 	Nodular Umestone - mid- 	Minor crinoidalibrach debris, 	nodular beds pinch out. Draped Interval is brecciated and 	Nodular - Mid portion of 

brown shale interbeds. Shale 	upper slope 	 in brown shale, 	 bedding is partially 	 Middle Quarry Unit 

interbeds around 0.2cm - 	 destroyed. No inidcation 

0.8cm. 	 of fracture angle or - 

character. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 711/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338129 

Drill Hole 4: 	BMD02-02 	 UTM E: 466504 

Interval 4 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-02-013 	29.1 	29.4 	0.3 	 0.3 	 10000.0 	From: S 	To: S 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Highly Competent 	Fossiliferous Limestone 	wackestone 	 absent 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 

N/A 	 Pelloidal dominated (>60%) 	pelloidal shoal 	 pelloids 
limestone.  

Collar Elev: 280 	 Date Logged: 	1/3/I5 

Core Size: HQ 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

tan-white 	 trace (1-5%) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

massive / structureless 	 nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

N/A 	 Pelloidat Marker - Base of 
Middle Quarry Unit 

Interval 4 	From (m): To (m): 	Length (m): Recovered (m): % Rec 

BMD02-02-014 	29.4 	34 	4.6 	 4 	 0.0% 

Litho .Competency 	Lithology 	 Classification 

Mostly Competent 	Nodular Limestone 	 mudstone 

Diagenetic Features 	Lithology Description 	Facies Description 

Hardground at 33.34m 	Nodular limestone with wispy 	N/A 
depth 	 brown-green shale interbeds.  

Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

From: S 	To: 9 	light green 	 shale (10-25%) 	 Bitumen stained (<5%) 

Fauna! Assemblage 	Bedding Type 
	

Fracture Frequency 	Other Deformation 

absent 	 lenticular I discont. Layers 	numerous small fractures N/A 

Faunal Description 	 Bedding Description 
	

Fracture Description 	Comments 

no insitu fauna. Fossil debris in 	Irregular / lenticular bedding. 	top of interval is fractured / 	minor bitumen staining in 
nodular intervals - brachs, 	 brecciated. No indication 	fractures and micropores. 
pelecyps, crinoids. 	 of angle or extent. 

19-Jun-03 
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 

Project: 	 Limestone - Muskeg Valley Quarry 
	

UTM N: 6338129 

Drill Hole #: 	BMDO2-02 
	

UTM E: 466504 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 

B'ffl02-02-015 	34 	38 	4 	 3 	 0.0% 	From: 9 	To: ID 	brown-tan 

Collar EIev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	45 	 Sampled By: 	Scott Rose 

Argillaceous Content 	Bitumen I Hydrocarbons 

wispy (5-10%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithoogy 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Highly Competent 	Massive Limestone 	 niudstone 	 absent 	 massive I lenticular 	 nonexistent 	 N/A 

Dagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

some minor replacement of Mostly massive limestone with 	N/A 	 Fauna mostly absent. Brach 	Mostly massive with lenticular N/A 	 Highly competent interval 
burrows by calcite, 	green-brown shale interbeds. 	 shells evident sporadically. 	shaley interbeds 	 with minors hale at the 

Limestone beds 0.5cm - 10cm 	 lop. The base becomes 
thick. Shale interbeds are -0.5- 	 more shaley with fossil 
1cm. fragments. Minor bitumen 

seeps out of fractures and 
rnicropores. 

- Anterval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-02-016 	38 	38.2 	0.82 	 1 	 0.0% 	From 10 To: 11 	green 	 sha!e (50-75%) 	 No Bitumen Evident 

Litho Competency 	Lithology 
	

Classification 
	

Fauna! Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Easily Friable Shale 	Limestone / Caic. Shale 	 rnudstone 	 absent 	 planar / lenticular bedding 	nonexistent 	 N/A 

Dageneflc Features 

N/A 

Lithology Description 

Thin limestone beds with 
green shale interbeds 

Facies Description 

N/A 

Faunal Description 

no insitu fauna evident. Minor 

fossil frags - crinoid debris. 

Bedding Description 

Thin interbeds of shale and 
limestone. Limestone beds 
-0.5cm - 1cm. Green shale 
interbeds 0.5cm -2cm. 

Fracture Description 

N/A 

Comments 

19-Jun-03 	
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Birch Mountain Resources Ltd. 	 Date Drilled: 7/1/03 	 Collar Elev: 280 	 Date Logged: 	1/3/15 

Project: 	Limestone - Muskeg Valley Quarry 	 IJTM N: 6338129 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-02 	 UTM E: 466504 	 Depth: 	45 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % flee. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BM1302-02-017 	38.82 	41.5 	2.68 	2 	 0.0% 	From: II To: 12 	tan 	 shale (10-25%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstonc 	 absent 	 lenticular / discont. Lavers 	nonexistent 	 N/A 

I •Faunal C..tIpLWtI e d d in g D a s cr 1. p tui on, I IC¼LSIJ CL#CI#II1JtIUII 

N/A 	 Nodular limestone with 	N/A 	 Nodular intervals contain fossil 	Nodular beds 1cm-Scm thick. 	N/A 
irregular wispy brown-green 	 debris - brachs, pelecyps, and 	Shale intetheds are irregular 
shale interbeds 	 crinoids. More abundant at base. 	0.2cm - 2cm. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % flee. 	- 	Core Box - 	Colour - 

	

Argillaceous Content 

BMD02-02-018 	41.5 	45.11 	3.61 	0 	 0.0% 	From: 12 To: 13 	dark ereen 	 shale (>90%) 

Fairly competent unit with 
minor fossil / pelloid debris 
at base. Minor bitumen 
staining sporadic. 

Bitumen / Hydrocarbons 

No Bitumen Evident 

Litho Competency 	Lithology 

Easily r-natjte Shale 	Late. artate 

Diagenetic Features 	Lithology Description 

N/A 	 #Deleted 

Ciassificatio n 

mudstone 

Facies Description 

N/A 

Faunai Assemblage 

absent 

Faunal Description 

Minor fossil interbeds with 
crinoid / brach debris 

Bedding Type 

planar bedding 

Bedding Description 

Thin beds (0.2-1 cm) of green 
shale and limestone 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Fracture Description 	Comments 

N/A 	 End of hole at 45.1 1 rn 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/6/03 	 Collar Elev: 276 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338355 	 Core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-03 	 UTM E: 466037 	 Depth: 	30 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen Il-fydrocarbons 

BMD02-03-001 	0 	 2.15 	2.15 	 0 	 00% 	From: I 	To: I 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 

Limestone 	 Casing - no core 	 N/A 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 

N/A 	 Casing - Limestone evident in 	N/A 	 N/A 
chip from -0.5-Im. 
Overburden is brown sand/till. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec 

BMD02-03-002 	2.15 	5.13 	2.98 	 2 	 0.0% 

Litho Competency 	Lithology 	 Classification 

Highly Competent 	Massive Limestone 	 niudstone-wackestone 

Diagenetic Features 	Lithology Description 	Facies Description 

Calcite cement filling 	Lithographic limestone. Minor N/A 
micropores and small 	crinoid and pelecypod 
fractures, 	 fragments. 

19-Jun-03 	
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Fracture Frequency 	Other Deformation 

N/A 	 N/A 

Fracture Description 	Comments 

N/A 	 The first 2m were not 
recovered due to casing. 
Chip samples were taken 
every foot. Limestone 
evident at -0.5m depth. 

Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

From: I 	To: I 	tan-white 	 trace (1-5%) 	 No Bitumen Evident 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

absent 	 massive / structureless 	 numerous small fractures N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

No insitu faunal assemblages. 	 Fractured interval 3.7 - 6.4 	Very pure limestone, low 
Minor crinoidal / brach debris. 	 m. Brecciated, poor 	shale component. Possible 

recovering. 	 calcinable unit. 



Birch Mountain Resources Ltd. 	 Date Drilled: 1/6/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338355 

Drill Hole #: 	BMD02-03 	 UTM E: 466037 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BM1302-03-003 	5.13 	9.55 	4.42 	 2 	 0.0 17c 	From: I 	To: 2 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Friable With Competent In Nodular Limestone 	 mudstone 	 absent 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 

N/A 	 Nodular limestone with 	N/A 	 minor fossil debris in nodular 
abundant green shale interbeds 	 intervals  

Collar Elev: 276 	 Date Logged: 	1/3/15 

Core Size: HQ 	 Logged By: 	Scott Rose 

Depth: 	30 	 Sampled By: 	Scott Rose 

Colour 
	

Argillaceous Content 	Bitumen I Hydrocarbons 

green 	 shale (25-50%) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

lenticular/ diseont. Layers 	nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

Nodular interval 0.5- 4cm 	N/A 	 This interval is border-line 
thick. Discontinuous with 	 Nod Lst and Arg shale / 1st 
numerous green shale interbeds. 	 interbeds. Abundant shale, 

easily friable. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-03-004 	9.55 	151 	5.65 	 6 	 0.0% 	From: 2 	To: 4 	dark green 	 shale (50-75%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Friable With Competent In Limestone / Cale. Shale 	mudstone 	 absent 	 planar bedding 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Limestone with green 	 N/A 	 minor fossil debris in limestone 	Mostly planar bedding with 	N/A 
calcareous shale interbeds. 	 intervals 	 lenticular/ nodular beds at base 
Becoming more nodular 	 of interval. 
(green) at base of interval. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/6/03 	 Collar Elev: 276 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338355 	 Core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-03 	 UTM E: 466037 	 Depth: 	30 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-03-005 	15.2 	18.5 	3.3 	 3 	 0.0% 	From: 4 	To: 5 	tan-green 	 shale (25-50%) 	 Bitumen stained (<5%) 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

absent 	 lenticular / discont. Layers 	numerous small fractures N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 bedding disturbed by fracturing. Middle of interval is 	small amount of bitumen at 
fractured with solution 	1.25ni within fractured 
collapse features. Large 45 	zones. 
degree fault at -18m. 
Some fractures filled with 
bitumen. 

Litho Competency 	Lithology 

Friable With Competent In Nodular Limestone 

Diagenetic Features 	Lithology Description 

solution collapse and 	Nodular Limestone with 
calcite cement filling voids, brown-green shale interbeds. 

Lithology changes colour from 
previous interval from green to 
brown-green. 

Classification 

rnudstone 

Facies Description 

N/A 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-03-006 	13.5 	24.6 	6.1 	 5 	 0.0% 	From: 5 	To: 7 	dark green 	 shale (75%-90%) 	 No Bitumen Evident 

Litho Competency 
	

Lithology 	 Classification 
	

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Easily Friable Shale 
	

Limestone / Calc. Shale 	mudstone 	 absent 	 planar bedding 	 numerous small fractures N/A 

Diagertetic Features 

hardground evident at 
19.65m 

Lithology Description 

Limestone with dark green 
shale intarbeds. There are 
small nodular intervals closer 
to the base. 

Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 No insitu fauna. Minor fossil 	Limestone (0.5-3cm thick) and 	fractures from 21.4-21.6. 
debris in 1st intervals 	 green shale interbeds (0.2 - 4cm 

thick) 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/6/03 	 Collar Elev: 276 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338355 	 Core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole if: 	BMD02-03 	 UTM E: 466037 	 Depth: 	30 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-03-007 	24.6 	28 	3.4 	 3 	 0.0% 	From: 7 	To: 8 	tan-white 	 wispy (5-10%) 	 Bitumen stained (<5%) 

Core Box 

From: 8 	To: 8 

Litho Competency 
	

Lithology 
	

Classification 

Highly Competent 
	

Fossiljfroi,s Limestone 
	

hafflestone-frame.sfone 

Diagenetic Features 
	

Lithology Description 
	

Fades Description 

N/A 
	

Stromotoporoid fossil rich 
	

Upper slope - below wb 
interval 

Interval if 	From (m): To (m): 	Length (rn): Recovered (m): % Rec 

BMD02-03-008 	28 	29 	I 	 1 	 0.0% 

Bedding Type 	 Fracture Frequency 	Other Deformation 

Massive! structureless 	 nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

N/A 	 Strom Unit - Top of 
Middle Quarry Unit 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

tan-white 	 shale (10-25%) 	 No Bitumen Evident 

Fauna! Assemblage 

re.sLrict., one dom. (+2-4) 

Faunal Description 

N/A 

Litho Competency 	Lithology 	 Classification 

Mostly Competent 	Nodular Limestone 	 mudstone 

Diagenetic Features 	Lithology Description 	Facies Description 

N/A 	 Nodular limestone with brown 	N/A 
shale interbeds 

Faunal Assemblage 

absent 

Fauna! Description 

N/A 

Bedding Type 

lenticular/ discont. Layers 

Bedding Description 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Fracture Description 	Comments 

N/A 	 Nodular Limestone 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-03-009 	29 	29.2 	0.2 	 0.0% 	From: 8 	To: 8 	tan-white 	 trace (1-5%) 	 No Bitumen Evident 

Litho Competency 

l-lighly Competent 

Diagenetic Features 

N/A 

Lithology 	 Classification 

Fossiliferous Limestone 	wackestone 

Lithology Description 

Fossil and pelloidal debris 

Faunal Assemblage 	Bedding Type 

restrict., one dom. (+24) 	massive / structureless 

Facies Description 	Faunal Description 	 Bedding Description 

Pelloidal shoal - hard-ground? Pelloids (40%) with brach and 
crinoid debris. 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Fracture Description 	Comments 

N/A 	 Pelloidal Marker 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/6/03 	 Collar Elev: 276 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338355 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-03 	 UTM E: 466037 	 Depth: 	30 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

11MD02-03-010 	29.2 	30.5 	1.3 	 1 	 0.0% 	From: 8 	To: 9 	tan-white 	 shale (10-25%) 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 	 lenticular / discont. Layers 	N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 #Deleted 	 N/A 	 N/A 	 N/A 	 #Deleted 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-04-001 	0 	5.5 	0 	 0 	 0.0% 	From: I 	To: 1 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Casing - no core 	 N/A 	 N/A 	 NIA 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - no core 	 N/A 	 N/A 	 N/A 	 Casing - no core 
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Birch Mountain Resources Ltd. 	 Date Drilled: 12121/02 	 Collar EIev: 277 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338625 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-04 	 UTM E: 466498 	 Depth: 	32 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMDO2-04-002 	5.5 	24.5 	0 	 13 	 0.0 170 	From: 1 	To: 5 	green 	 shale (50-75%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 

Friable With Competent in Limestone / Calc. Shale 

Diagenetic Features 	Lithology Description 

Top of interval is fractured Grey Limestone with dark 
and weathered, 	 green calcareous shale 

interbcds  

Bedding Type 

planar bedding 

Bedding Description 

Limestone beds 0.5 - 3cm 
thick. Green shale interbeds 
0.2- 3 cm thick. Planar to 
Lenticular beds. Limestone 
beds pinch Out. 

Fracture Frequency 	Other Deformation 

highly fractured, bedding N/A 

Fracture Description 	Comments 

At top of interval there is 	Bitumen within fractures 
very poor recovery. The 	from 5.5m to 9.6m. 
top 7 m is fractured and 	Recovery is good after 
stained with bitumen. 	11.Sm. 

Classification 
	

Faunal Assemblage 

mudstone 	 absent 

Fades Description 
	

Faunal Description 

N/A 
	

N/A 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-04-003 	24.5 	25.43 	0.93 	 1 	 0.0% 	From: 5 	To: 5 	green 	 shale (25-50%) 	 No Bitumen Evident 

Litho Competency 	Lithology 

Friable With Competent In Limestone / CaIc. Shale 

Diagenetic Features 	Lithology Description 

Hardground at top of 	Grey Limestone with thinner 
interval. Dark grey 	gree calcareous shale 
limestone with fossil debris interbeds. Limestone 
and rip clasts.Sutunss show becoming thicker towards top. 
evidence of exposure. 

Faunal Assemblage 

absent 

Faunal Description 

no insitu fauna. At top there is 
hardeound with fossil debris 
present - brachs, crinoids, 
pelloids. 

Bedding Type 

planar / lenticular bedding 

Bedding Description 

Thin limestone beds at base 
(-0.5cm) becoming thicker 
towards top of interval (-3-
4cm). Shale interbeds are 
thicker and more numerous at 
base (0.2-2cm) and thinner at 
top (0.2-0.5cm) 

Fracture Frequency 	Other Deformation 

nonexistent 	 NIA 

Fracture Description 
	

Comments 

This interval shows a 
	

Harground at top -4cm 
shallowirig upwards 
	

thick. 
sequence topped by 
hardground. 

Classification 

mudstone 

Facies Description 

N/A 
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Interval It 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02.04-004 	25.43 	25.8 	0.37 	 0.0% 	From: 5 	To: 5 

Litho Competency 	Lithology 

Mostly Competent 	Fossiliferous Limestone 

Diagenetic Features 	Lithology Description 

Cherty/phospatic 	 fossiliferous limestone with 
replacement at hardground abundant brach / crinoid 
surface, 	 debris. Fossil hash. 

Hardground at top of interval. 

Classification 	 Faunal Assemblage 

packstone 	 absent 

Fades Description 	Faunal Description 

Fossil shoal bounded by two 	No insitu fauna. Abundant 

hardground exposures. 	brach / crinoid debris 

Birch Mountain Resources Ltd. 	 Date Drilled: 12/21/02 	 Collar Elev: 277 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338625 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole It: 	BMD02-04 	 UTM E: 466498 	 Depth: 	32 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

tan - dark grey 	 shale (10.25%) 	 No Bitumen Evident 

Bedding Type 
	

Fracture Frequency 	Other Deformation 

imbricated fossil frags 
	 nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

brach and crinoid debris within N/A 	 Hardground at top is —4cm 

a muddy micritic matrix with 	 thick. Whole interval is 

abundant cherty hardground 	 affected by hardgound 

clasts. At base them is small 	 alteration. 

shale interbeds between fossil 
debris, 

19-Jun-03 

Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

From: 5 	To: 6 	tan-white 	 trace (1.5%) 	 Bitumen stained (5-10%) 

Lithology 	 Classification 
	

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Fossiliferous Limestone 	bafliestone-bindstone 	 restrict,, one dom. (+2-4) 	massive / structureless 	 numerous small fractures N/A 

Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Stromatoporoid with brachs 	Stromnatoporoids within 	Bulbous, binding, and branching 	Massive bedding. Planar strom Numerous intervals within 	Bitumen within fracture 

and crinoids present 	 upper foreslope within photic stromatoporoids dominate 	binding growth layers evident. 	Strom unit are fractured, 	seams, along Strom growth 

zone and accomodation 	interval. Brach and crinoid 	 Minor fractures with small 	bands and within 

space for growth. 	 debris within branching 	 displacement. Bitumen 	micropores. 

fillspace. Micritic mud fills 	 within micropores and 

porespace. 	 fracture seams 

Page 16o1 44 

Interval It 	From (m): To (m): 	Length (m): Recovered (m): % Rec 

B?'iD02-04-005 	25.8 	28.9 	3.1 	 3 	 0.0% 

Litho Competency 

Highly Competent 

Diagenetic Features 

N/A 

0 	 is 	 0 



Birch Mountain Resources Ltd. 	 Date Drilled: 12/21/02 	 Collar EIev: 277 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338625 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD0204 	 UTM E: 466498 	 Depth: 	32 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-04-006 	28.9 	30 	1.1 	 1 	 0.0% 	From: 5 	To: 6 	tan-white 	 shale (10-25%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 	 lenticular/ discont. Layers 	numerous small fractures N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Tan nodular limestone with 	N/A 	 no insitu fauna 	 nodular limestone beds I -Scm 	minor small fractures 	Bitumen staining within 
minor brown shale intcrbeds. 	 thick. Brown shale interbeds 	within nodular intervals, 	fractures and unicropores. 

0.2-0.5cm thick. 	 Bitumen staining along 
fractures. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-04-007 	30 	30.2 	0.2 	 0.0% 	From: 6 	To: 6 	tan-white 	 clean (<1%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 
	

Fracture Frequency 	Other Deformation 

Highly Competent 	Limestone 	 wackestone 	 absent 	 massive / structureless 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 
	

Fracture Description 	Comments 

N/A 	 Pelloidal limestone. 	 pelloidal shoal on upper slope No insitu fauna present. 	 N/A 	 Pelloidal marker unit for 
Abundant pelloids >60%) with 

	
base of middle quarry unit. 

minor crinoids and brach 
fragments. 
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Litho Competency 

Mostly Competent 

Diagenetic Features 

Hardground at top of 
interval (Below Strom) 

Lithology 

Nodular Limestone 

Lithology Description 

Nodular limestone with green 
shale interbeds 

Classification 

mudstone 

Facies Description 

N/A 

Birch Mountain Resources Ltd. 	 Date Drilled: 12/21/02 	 Collar Elev: 277 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338625 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-04 	 UTM E: 466498 	 Depth: 	32 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-04-008 	30.2 	31.85 	0 	 1 	 0.0% 	From: 6 	To: 7 	tan-white 	 shale (10-25%) 	 Bitumen stained (<5 17o) 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

absent 	 lenticular / discont. Layers 	numerous small fractures N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Lenticular bedded limestone 	Small vertical and 	 End of Hole at 31.85 

with irregular green shale 	horizontal fractures. Minor 
interbeds. Limestone beds 0.5- bitumen staining within 
4cm. Shale interbeds 0.2-1cm 	fractures. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BM1302-05A-00 	0 	 15.2 	15.2 	 0 	 0.0% 	From: I 	To: 1 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Casing - no core 	 N/A 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - no core 	 N/A 	 N/A 	 N/A 

19-Jun-03 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/4/03 	 Collar Eiev: 280 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hoe#: 	BMD02-05A 	 UTM E: 466989 	 Depth: 	22 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-05A-00 	15.2 	17.15 	195 	 2 	 00% 	From: I 	To: I 	tan-white 	 trace (1-5%) 	 Bitumen stained (<5%) 

Litho Competency 

Highly Competent 

Fades Description 

Stromatoporoid below wave 
base high on slope. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-05A-00 	1715 	18.2 	LOS 	 1 	 00% 	From: I 	To: I 	tan-white 	 wispy (5-10%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 	 lenticular I discorit. Layers 	nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Nodular limestone with fine 	Nodular limestone on lower 	N/A 	 Limestone shows lenticular 	N/A 
brown shale interbeds. 	 foreslope 	 bedding with discontinuous 

bands. Fine brown sha]y 
interbeds 02-0.5cm. 
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Diagenetic Features 

NIA 

Lithology 

Fossiliferous Limestone 

Lithotogy Description 

Fossil limestone - 
stromatoporoid 

Classification 

bafflestone-bind stone 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

restrict., one dom. (+2-4) 	massive / structureless 	 numerous small fractures N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Bulbous, binding, and branching growth bands of binding stroms small fractures within 
stromatoporoids dominate 	are planar to subplanar. 	strom. Fractures bitumen 
interval. Brachs and crinoidal 	 stained. 
debris and micriic mud fill in 
accomodation space within 
branching strom intervals 



Birch Mountain Resources Ltd. 	 Date Drilled: 1/4/03 	 Collar Elev: 280 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-05A 	 UTM E: 466989 	 Depth: 	22 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-OSA-00 	18.2 	18.4 	0.2 	 0.0% 	From: 1 	To: 2 	tan - grey 	 clean (<1%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Highly Competent 	Liniesone 	 wackestone 	 absent 	 massive / stnicturekss 	 nonexistent 	 N/A 

Diagenetic Features 	tithology Description 	Fades Description 	Faunal Description 	 Bedding Description 
	

Fracture Description 	Comments 

Pelloidal interval is 	Pelloidal limestone with brach 	pe!liodal shoal (may 	 Pelloidal interval with brach and 
	

N/A 	 Peltoidal marker bed 
altered. Cherty/phosphatic and crinoid debris. Pelloids 	represent hardground surface) crinoid debris. 
replacement of pelloids. 	are drak grey in colour 

Interval tt 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-05A-00 	18.4 	22.5 	4.1 	 4 	 00% 	From; 2 	To: 3 	tan-white 	 shale (10-25%) 	 No Bitumen Evident 

Litho Competency 
	

Lithology 	 Classification 
	

Faunal Assembaqe 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Mostly Competent 
	

Nodular Limestone 	 mudstone 	 absent 
	

lenticular/ discont. Layers 	nonexistent 	 N/A 

Diagenetic Features 

Possible hardground 
interval at 22.4m 

Lithoogy Description 	Facies Description 

Grey-Brown nodular limestone nodular limestone on mid 
with brown shaly interbeds 	slope. 

Fauna! Description 

N/A 

Bedding Description 

Nodular limestone beds 0.2 - 
2cm thick. Brown shale 
interbeds 0.1 - 0.5cm. 

Fracture Description 

N/A 

Comments 

Imbircated fossil hash at 
—21.75m. Maybe 
associated with hardground 
surface. F[ardground may 
be at 22.4m. 
End of hole at 22.5m 
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Birch Mountain Resources Ltd 	 Date Drilled: 1/4/03 	 Collar Elev: 280 	 Date Logged: 1/3115 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-05B 	 UTM E: 466989 	 Depth: 	35 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-0513-001 	0 	 9.45 	9.45 	 0 	 0.0% 	From: 0 	To: 0 	N/A 	 N/A 

Litho Competency 	Lithology 
	

Classification 
	

Faunal Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Casing - no core 
	

N/A 
	

N/A 	 N/A 

Diagenetic Features 	Lithology Description 
	

Facies Description 
	

Faunal Description 
	

Bedding Description 
	

Fracture Description 
	

Comments 

N/A 	 Casing - no core 
	

N/A 
	

N/A 
	

N/A 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec 

BMD02-05B-002 	9.45 	13.1 	3.65 	 0 	 0.0% 

Litho Competency 	Lithology 
	

Classification 

Mostly Competent 	Fossiliferous Limestone 	packstone 

Diagenetic Features 	Lithology Description 
	

Fades Description 

Dissolution and 	 Bitumen / oil saturated 
	

Brachiopod shoal facies on 
replacement within brach 	fossiliferous limestone 	upper slope. 
shells. Micritic matrix 
saturated with bitumen.  

Core Box 	Colour 	 Argillaceous Content 

From: 1 	To: 2 	white 	 shale (10-25%) 

Faunal Assemblage 	Bedding Type 	 Fracture Frequer 

restrict., one dom. (+0-1) 	imbricated fossil frags 	 nonexistent 

Faunal Description 	 Bedding Description 	Fracture Description 

no insitu fauna. Brachiopods 	Massive deposit of brachiopod 	N/A 
dominates this interval. Minor 	shells and fragments 
crinoidal debris present. 

Bitumen I Hydrocarbons 

Bitumen stained (25-50%) 

cy 	Other Deformation 

N/A 

Comments 

Saturated with bitumen. 
Oil seeps from large vugs 
at the base of interval. 
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Birch Mountain Resources Ltd 	 Date Drilled: 114103 	 Collar Elev: 280 	 Date Logged: 1/3115 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HQ 	 Logged By: 	Scott Pose 

Drill Hole #: 	BMD02-05B 	 UTM E: 466989 	 Depth: 	35 	 - Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMID02-05B-003 	13.1 	1675 	365 	 4 	 0.090 	From: 2 	To: 3 	tan-white 	 trace (l-5%) 	 Bitumen stained (5-10%) 

Litho Competency 

Highly Competent 

I.J10t3c 1  ttfl., Features Lfl.ZI C 

N/A 

Lithology 	 Classification 

Fossiliferous Limestone 	bafflestone-bindstone 

Lithology Description 	Fades Description 

Fossiliferous limestone - 	Stroinatoporoid below 
stromatoporoid dominates this 	wavebase in upper slope 
interval 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

restrict., one dom. (+04) 	massive / structureless 	 numerous small fractures N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Bulbous, binding, and branching growth bands of binding stroms fractures stained with 	Strom Unit 
stromatoporoids dominate, 	planar to sub-planar 	 bitumen. 
Brachs and crinoid within 
micritic mud in branching strom 
intervals 

Interval # 	From (m): To (m): 	Length (m): - Recovered (m): % Rec. 	Core Box 
	

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMDO2-OSB-004 	16.75 	17.62 	0.87 	 1 	 0.0% 	From: 3 	To: 3 
	

tan-white 	 wispy (5-10%) 	 Bitumen stained (<.5%) 

Litho Competency 
	

Lithology 
	

Classification 
	

Faunal Assemblage 
	

Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 
	

Nodular Limestone 	 rnudstone 	 absent 
	

lenticular/ discont. layers 	nonexistent 	 N/A 

Diagenetic Features 
	

Lithology Description 
	

Facies Description 
	

Faunal Description 
	

Bedding Description 
	

Fracture Description 	Comments 

Hardground at top of 
	

Nodular limestone with fine 
	

Nodular limestone - mid- 	N/A 
	

Nodular limestone 0.2-2cm 
	

Hardground at top of 
interval -3cm thick. 	brown shale interbeds 	 upper slope 

	
thick. Brown shale interbeds 

	
interval. 

0.2-1cm thick. 
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Litho Competency 

Mostly Competent 

Diagenetic Features 

Hardground with fossil 
debris is at 22.4 - 22.34m 

Lithology 

Nodular Limestone 

Lithology Description 

Nodular limestone with green 
calcareous shale interbeds 

Classification 

mudstone 

Fades Description 

Nodular Limestone - mid - 
upper slope 

Faunal Assemblage 

absent 

Faunal Description 

N/A 

Birch Mountain Resources Ltd 

Project: 	 Limestone - Muskeg Valley Quarry 

Drill Hole : 	BMD02-05B 

Interval # 	From (m): To (m): 	Length (m): Recovered (m) 

BMD02-05B-005 	1742 	1782 	0.4 

Date Drilled: 1/4/03 

UTM N: 6339130 

UTM E: 466989 

% Rec. 	Core Box 

0.0% 	From: 3 	To: 3 

Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	35 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

tan-white 	 clean (<1%) 	 No Bitumen Evident 

Litho Competency 	Lithology 

Highly Competent 	Limestone 

d IOJ IC UI. Features 	I
L 
	

L
,..I

L
... 5....y. fl UJC L.I IjJ LI LII I 

Pelloids are dark grey may Pelloidal limestone. 
be  replaced my 
chert/phosphe. 

Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

wackestone 	 restrict., one dom. (+0-I) 	imbricated fossil frags 	 nonexistent 	 N/A 

Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Pelloidal shoal in mid -upper 	Pelloids with crinoid and brach 	Pelloids imbricated within a 	N/A 	 Pelloidal marker bed 
slope 	 debris within a micritic mud 	micritic matrix 

matrix. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-05B-0{)6 	17.82 	26.75 	8.93 	 9 	 0.0% 	From: 3 	To: S 	tan-white 	 shale (25-50%) 	 Bitumen stained (<5%) 

Bedding Type 	 Fracture Frequency 	Other Deformation 

lenticular / discont. Layers 	highly fractured, bedding N/A 

Bedding Description 	Fracture Description 	Comments 

Nodular bedding with limestone At base of interval there is 	Hardground in middle of 
intervals 0.2 - 3cm thick, 	a large fracture with 	interval with abundant 
Green - brown shale interbeds 	missing core (at 22.7m). 	fossil debris 
0.1-1cut thick. 	 Poor recovery and bitumen 	 - 

staining limestone pieces 
are evident 
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Birch Mountain Resources Ltd 	 Date Drilled: 1/4/03 	 Collar Elev. 280 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-05B 	 UTM E: 466989 	 Depth: 	35 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-OSB-007 	26.75 	26.95 	0.2 	 0.0% 	From: 6 	To: 6 	green 	 shale (50-75%) 	 No Bitumen Evident 

Litho Competency 

Easily Friable Shale 

Diagenetic Features 

N/A 

- 

Lithology 

Limestone / C,-dc, Shale 

Lithology Description 

Thin beds of limestone and 
green calcareous shale. 

Classification 

mu ds tone 

Fades Description 

Lower Foreslopc 

Faunal Assemblage 

absent 

Faunal Description 

N/A 

Bedding Type 

planar/lenticular bedding 

Bedding Description 

Thin beds of limestone and 
green argillaceous shale. Beds 
are 0.1 - 1cm thick. Minor 
nodular limstone present. 

Fracture Frequency 	Other Deformation 

nonexistent 	 N/A 

Fracture Description 	Comments 

N/A 

.Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BM.D02-0513-008 	26.95 	27.9 	0 	 I 	 0.0 170 	From: 6 	To: 6 	tan-white 	 shale (10-25 17o) 	 No Bitumen Evident 

Litho Competency 

Mostly Competent 

Diagertetic Features 

Hard-round at top of 
interval -3cm. 

Lithology 

Nodular Limestone 

Lithology Description 

Nodular Limestone with thin 
brown interbeds 

Classification 

mudstone 

Facies Description 

Nodular Limestone - mid 
upper slope 

Faunal Assemblage 

absent 

Faunal Description 

N/A 

Bedding Type 	 Fracture Frequency 	Other Deformation 

lenticular / discont. Layers 	large single fracture evide N/A 

Bedding Description 	Fracture Description 	Comments 

Nodular limestone beds 0.2- 	Fault zone at 27.1. There 	Hardground at top of 
2ctn thick, Shale interbeds 0.1- is about 30% of core 	interval. 
0.5cm thick, 	 missing - poor recovery. 

Argillaceous mud present 
in fracture zone. 
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Birch Mountain Resources Ltd 	 Date Drilled: 1/4/03 	 Collar Elev: 280 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-05B 	 UTM E: 466989 	 Depth: 	35 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BM1302-05B-009 	27.9 	30.7 	2.8 	 0.0% 	From: 6 	To: 6 	green 	 shale (50-75%) 	 No Bitumen Evident 

Lithology 

Limestone / Cale. Shale 

Lithology Description 

Thin limestone with 
interbedded green calcareous 
shale. 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

absent 	 planar / lenticular bedding 	nonexistent 	 N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Thin beds of limestone 0.2-1cm N/A 	 grades abruptly into 
thick. Green calcareous shale 	 nodular limestone above. 
0.1-1cm thick. 

Litho Competency 

Easily Friable Shale 

Diagenetic Features 

N/A 

Classification 

mudstone 

Facies Description 

Lower foreslope - restricted. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-05B-010 	28.05 	30.78 	2.73 	 3 	 0.0% 	From: 6 	To: 7 	tan-white 	 shale (10-25%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 	 lenticular / discont. Layers 	nonexistent 	 N/A 

Diagenetic Features 
	

Lithology Description 	Facies Description 	Faunal Description 
	

Bedding Description 	Fracture Description 	Comments 

Hard.-round at top of 
	

Nodular limestone with 	Nodular limestone - mid- 	N/A 
	

Nodular limestone 0.2-3cm 	N/A 	 Hardground at top of 
interval. 28.05-28.15m 

	
irregular brown shale interbeds 	upper slope 

	
thick. Shale interbeds 0.1-1cm. 	 interval. 

Fossil fragments evident. 
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Collar Elev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	35 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

green 	 shale (75%-90%) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

planar bedding 	 nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

planar bedded shale/limestone. 	N/A 	 Into Christina Member. 
End of hole 35.4m 

Birch Mountain Resources Ltd 	 Date Drilled: 1/4/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 

Drill Hole 4: 	BMD02-05B 	 UTM E: 466989 

Interval 4 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-0513-011 	30.78 	35.4 	4.62 	 4 	 0.0% 	From: 7 	To: 8 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Easily Friable Shale 	Limestone/ Cale. Shale 	N/A 	 absent 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 

Hardground at top of 	Argillaceous shale thinly 	lower slope 	 N/A 
interval -20cm thick, 	bedded with limestone 
Another hardground within interbeds. 
Christina at 33.32 - 
33.65m. Goes back into 
shale/limestone interbeds. 

Interval 4 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BM  DO2-05C-0O 	0 	 3.3 	3.3 	 0 	 0.0 170 	From: 1 	To: 1 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Ca.sing - no core 	 N/A 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - no core 	 N/A 	 N/A 	 N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/4/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 

Drill Hole #: 	BMD02-05C 	 UTM E: 466989 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-05C-00 	3.3 	6.65 	3.35 	 3 	 0.017c 	From: I 	To: I 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Friable With Competent In Sand 	 McMurray 	 absent 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 

N/A 	 Fine - medium Sand with shaly Deltaic - braided stream 	N/A 
intervals 	 deposit  

Collar EIev: 280 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	16 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

brown - grey 	 n/a 	 Bitumen stained (5-10%) 

Bedding Type 	 Fracture Frequency 	Other Deformation 

planar bedding 	 nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

N/A 	 McMurray sands with 
bitumen staining, 

Interval # 	From (m): To (ni): 	Length (m): Recovered (m): % Rec. 	Core Box 
	

Colour 	 Argiltaceous Content 	Bitumen I Hydrocarbons 

.BMD02-05C-00 	6.65 	12.5 	5.85 	 6 	 0.0% 	From: I 	To: 3 
	

tan-white 	 shale (10-25%) 	 Bitumen stained (25-50%) 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 
	

Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Fossiliferous Limestone 	packstone-grain stone 	 restrict., one dom. (+0-1) 
	

imbricated fossil frags 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 
	

Bedding Description 	Fracture Description 	Comments 

Top imof interval is 	Fossiliferous Limestone - 	Brach shoal - upper foreslope Brachiopod shoal deposit. 	Brach fossils imbricated. 	N/A 	 Brach Shoal 
weathered chalky. 	 Brachipod dominates this 

interval. Fossil lag. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/4/03 	 Collar Elev: 280 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339130 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole /: 	BMD02-05C 	 UTM E: 466989 	 Depth: 	16 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-05C-00 	12.5 	15.85 	3.35 	 3 	 0.0% 	From: 3 	To: 0 	tan-white 	 trace (1-5%) 	 Bitumen stained (5-10%) 

Litho Competency 
	

Lithology 
	

Classification 
	

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Highly Competent 
	

Fossiliferous Limestone 
	

bafllcstone-bindstone 	 restrict., one dom. (+0-1) 	massive I structureless 	 nonexistent 	 N/A 

Diagenetic Features 
	

Lithology Description 
	

Fades Description 
	

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 
	

Fossiliferous Limestone - 	Siromatoporoid - below 
	

Bulbous, binding and branching 	growth bands in binding siroms N/A 	 End of hole 15.85 
Strontatoporoids dominate 	wavebase - upper slope 	slromatoporoids 	 are planar - subplanar. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-06A-00 	0 	 2.15 	2.15 	 0 	 0.0% 	From: I 	To: I 	N/A 	 N/A 

Litho-Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Casing - no core 	 N/A 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - nocore 	 N/A 	 N/A 	 N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/02 	 Collar Elev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338604 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-06A 	 UTM E: 466968 	 Depth: 	22 	 Sampled By: 	Scott Rose 

Interval # 	From (rn): To (m): 	Length (rn): Recovered (rn): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMDO2-06A-0O 	2.15 	9.7 	7.55 	 2 	 0.0% 	From: I 	To: 2 	tan 	 shale (25-50%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 	 Classification 
	

Faunal Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Nodular Limestone 	 mudstone 	 absent 
	

n/a 
	

highly fractured, bedding N/A 

Diagenetic Features 	Lithology Description 	Fades Description 
	

Faunal Description 
	

Bedding Description 
	

Fracture Description 	Comments 

N/A 	 Fracture nodular limestone 	Nodular - upper slope 
	

N/A 
	

Bedding not clear. Fractures 	major fracture zone. 45 - 	Very poor recovery. Major 
destroy bedding. 	 90 angle fractures, 	 fault zone. 

Bedding is completely 
destroyed. Brecciated 
nodular limestone, 

Interval # 	From (rn): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02.06A-00 	9.7 	 1235 	2.65 	 1 	 0.0% 	From: 2 	To: 0 	tan-white 	 trace (1-5%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 
	

Classification 
	

Faunal Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Highly Competent 	Fossiliferous Limestone 
	

baffles tone-b md stone 	 restrict., one dom. (+0-1) 
	

massive I stnictureless 
	

highly fractured, bedding N/A 

Diagenetic Features 	Lithology Description 
	

Fades Description 
	

Faunal Description 
	

Bedding Description 
	

Fracture Description 	Comments 

dissolution occurred within Stromatoporoid unit 
	

Stroniatoporoid - below 
	

Bulbous, binding, and branching 
	

Major fractures - 	 Most of strom is missing. 
fractured zones. 	 wavebase - upper slope 	stromatoporoids. Crinoid and 

	
90degrees. Faults are filled Within fault zone, 

hrach debris within branching 	 with argillaceous sand. 
micritic fill. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/7102 	 Collar Etev: 279 	 Date Logged: 	113/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338604 	 Core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole 1/: 	BMD02-06A 	 UTM E: 466968 	 Depth: 	22 	 Sampled By: 	Scott Rose 

Interval # 	From (ii,): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen 1 Hydrocarbons 

BMD0206A-00 	12.35 	13.46 	1.11 	 1 	 0.0% 	From: 2 	To: 2 	tan-white 	 shale (10-25%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Fauna! Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 
	

lenticular / discont. Layers 
	

large single fracture evide N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Fauna! Description 
	

Bedding Description 
	

Fracture Description 	Comments 

Dissolution features due to Nodular Limestone with One 	Nodular Limestone - mid- 	N/A 
	

Bedding is discontinuous 
	

Large fratures (--3cm thick) Major faults present. 
exposure may have caused brown shale interbeds 	 upper slope 

	
Destroyed by fractures 	within interval. Fractures 

karsting and introduction 	 run 90 degrees and are 
of arg sand within fractures. 	 filled with green 

argillaceous sand. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BrsrD02-06A-00 	13.46 	13.64 	0.18 	 0.0% 	From: 2 	To: 2 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Fauna! Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Highly Competent 	Fossiliferous Limestone 	packstone 	 N/A 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Fauna! Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Pelloidal Marker 	 N/A 	 N/A 	 N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117102 	 Collar Eev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 IJTM N: 6338604 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-06A 	 UTM E: 466968 	 Depth: 	22 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-06A-00 	13.64 	21.7 	8.06 	 8 	 0.0% 	From: 2 	To: 5 	tan-white 	 shale (10-25%) 
C 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 	 lenticular / discont. Layers 	large single fracture evide NIA 

Diagenetic Features 	Litho!ogy Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Hard ground evident at 	Nodular limestone with thin 	N/A 	 N/A 	 fractured zone at 18.6 (just 	End of hole at 21.7 
18.45m 	 brown shale interbeds 	 below hardground) 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-0613001 	0 	 3.05 	3.05 	 0 	 0.0% 	From: 0 	To: 0 	N/A 	 N/A 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Casing - no core 	 N/A 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Casing - no core 	 N/A 	 N/A 	 N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/03 

Project: 	 Limestone - Muskeg Valley Quarry 
	

UTM N: 6338604 

Drill Hole #: 	BMD02-068 
	

UTM E: 466968 

IItLeIVuI ft 	 From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-06B-002 	3.05 	4.06 	1.01 	0 	 0.0% 	From: I 	To: 1 

Collar Elev: 279 	 Date Logged: 	1/3/15 

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	14 	 Sampled By: 	Scott Rose 

Argillaceous Content 	Bitumen / Hydrocarbons 

shale (50-75%) 	 No Bitumen Evident 

Colour 

green 

Litho Competency 	Lithology 

Friable With Competent in Limestone / Cale. Shale 

Diagenetic Features 	Lithology Description 

N/A 	 Limestone with calcareous 
shale interheds. Poor recovery, 
no clear bedding evident. 

Bedding Type 

planar bedding 

Bedding Description 

Planar to lenticular bedding. 
Very unclear due to poor 
recovery and fractured core. 

Fracture Frequency 	Other Deformation 

highly fractured, bedding N/A 

Fracture Description 	Comments 

Numerous fractures, 	Highly fractured - poor 
bedding destroyed. No 	recovery. 
sense of fracture orientation 

Classification 
	

Faunal Assemblage 

mudstone 	 absent. 

Fades Description 
	

Faunal Description 

Lower foreslope 
	

N/A 

Interval # 	From (m): To (in): 	Length (in): Recovered (rn): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

13MD02-0611-003 	4.06 	4.9 	0.84 	0 	 0.0% 	From: I 	To: I 	tan-white 	 shale (25-50%) 	 Bitumen stained (<5%) 

Litho Competency 	Lithology 	 Classification 

Mostly Competent 	Nodular Limestone 	 mudstone 

Diagenetic Features 	Lithology Description 	Facies Description 

N/A 	 Nodular Limestone with brown Nodular limestone - mid- 
shale intcrbcds 	 upper slope 

Faunal Assemblage 

absent 

Faunal Description 

N/A 

Bedding Type 

lenticular / discont. Layers 

Bedding Description 

Nodular limestone beds 02.-
2cm thick. Irregular brown 
shale interbeds 0.2-1cm thick. 

Fracture Frequency 	Other Deformation 

highly fractured, bedding N/A 

Fracture Description 	Comments 

Bedding destroyed small 	Minor bitumen staining 
fractures throughout 	small fractures. 
interval. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/03 	 Collar Elev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338604 	 core Size: HQ 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-06B 	 UTM E: 466968 	 Depth: 	14 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argivaceous Content 	Bitumen I Hydrocarbons 

BMDO20613.004 	4.9 	8.5 	3.6 	 2 	 00% 	From: I 	To: 2 	green 	 shale (50-75%) 	 No Bitumen Evident 

Litho Competency 	Lithology 

Friable With Competent In Limestone/ Caic. Shale 

Diagenetic Features 	Lithology Description 

Hardground at 8.5rn (just 	Limestone- with green 
above strom unit) 	 calcareous shale interbeds 

Bedding Type 

planar bedding 

Bedding Description 

Planar - lenticular bedding 
Very poor recovery due to 
fracturing. 

Fracture Frequency 	Other Deformation 

highly fractured, bedding N/A 

Fracture Description 	Comments 

Highly fractured interval. 	Flardground at base of 
Poor recovery, 	 interval. 

Classification 
	

Faunal Assemblage 

inudstone 	 absent 

Fades Description 
	

Faunal Description 

Lower foreslope 
	

N/A 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-06B-005 	8.5 	11.7 	3.2 	 2 	 0.0% 	From: 2 	To: 3 	tan-white 	 trace (1-5%) 	 Bitumen stained (<5%) 

Litho Competency 	Litholoqy 
	

Classification 
	

Faunal Assemblage 	Bedding Type 
	

Fracture Frequency 	Other Deformation 

Highly Competent 	Fossiliferous Limestone 
	

baffles tone-bindstone 	 restrict, one dom. (+2-4) 	massive / structureless 	 numerous small fractures N/A 

Diagenetic Features 

N/A 

Lithoogy Description 

Stromatoporiod unit 

Fades Description 

Strotnatoporoid below 
wavebase - upper slope 

Faunal Description 

Bulbous, binding, and branching 
stroms dominate interval. 
Brachs and crinoid debris within 
micritic mud in branching Strom 
intervals. 

Bedding Description Fracture Description 

Fractures throughout 
interval. Fractures bitumen 
stained. 

Comments 

Strom unit 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/03 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6338604 

Drill Hole #: 	BMD02-06B 	 UTM E: 466968 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BMD02-06B-006 	11.7 	12.75 	1.05 	 1 	 0.0% 	From: 3 	To: 3 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 

Diagertetic Features 	Lithology Description 	Facies Description 	Fauna! Description 

N/A 	 Nodular limestone with brown 	Nodular limestone - mid - 	N/A 
- 	 shale interbeds 	 upper slope.  

	

Collar Elev: 279 	 Date Logged: 	1/3/15 

	

Core Size: HO 	 Logged By: 	Scott Rose 

Depth: 	14 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

tan-white 	 shale (10-25 1/o) 	 No Bitumen Evident 

Bedding Type 	 Fracture Frequency 	Other Deformation 

	

lenticular/ discont. Layers 	nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

	

Nodular limestone beds 0.2- 	N/A 	 Flarground at top of 
2cm thick. Brown shale 	 interval. —5cm thick. 
interbcds 0.1-1cm thick. 

interval 	 From (m): To (m): 	Length (on): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen [ Hydrocarbons 

BMD02-0613-007 	12.75 	12.95 	0.2 	 0.0 170 	From: 3 	To: 3 	tan-white 	 clean (<1%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Highly Competent 	Fossiliferous Limestone 	wackestone 	 restrict., one dom. (+2-4) 	massive / structureless 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Pelloidal limestone 	 Pelloidal shoal - upper slope 	Pelloids, crinoids, and brach 	 N/A 	 Pelloidal Marker 

debris. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 1/7103 	 Collar Elev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM ft 6338604 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-06B 	 UTM E: 466968 	 Depth: 	14 	 Sampled By: 	Scott Rose 

Interval It 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMD02-0611-008 	1295 	14.33 	1.38 	 1 	 0.0% 	From: 3 	To: 4 	tan-white 	 shale (10-25%) 	 Bitumen stained (<5%) 

Litho Competency 

Mostly Competent 

Diagenetic Features 

Hardgrourid at 13.45m 
(just below fracture zone) 
-Scm thick 

Lithotogy 

Nodular Limestone 

Lithology Description 

Nodular limestone with brown 
shale interbeds 

Classification 

mudstone 

Fades Description 

Nodular limestone - upper 
foreslope 

Faunal Assemblage 

absent 

Faunal Description 

N/A 

Bedding Type 	 Fracture Frequency 	Other Deformation 

lenticular/ discont. Layers 	large single fracture evide N/A 

Bedding Description 	Fracture Description 	Comments 

Nodular limestone beds 0.2- 	Large fracture at 13.23m. 	End of hole at 14.33m 
2cm thick. Shale interbeds 0.1- Bitumen staing along 
1cm. 	 fractures. -25cm thick 

Interval # 	From (m): To (m) 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-08-001 	0 	 2.15 	2,15 	 0 	 0.070 	From: 0 	To: 0 	N/A 	 N/A 

Litho Competency 
	

Lithology 
	

Classification 
	

Faunal Assemblage 
	

Bedding Type 
	

Fracture Frequency 	Other Deformation 

Casing - no core 
	

N/A 
	

N/A 	 N/A 

Diagenetic Features 
	

Lithology Description 
	

Fades Description 
	

Faunal Description 
	

Bedding Description 
	

Fracture Description 	Comments 

N/A 
	

Casing - no core 
	

N/A 
	

N/A 
	

N/A 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/03 	 Collar Elev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N. 6339685 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole #: 	BMD02-08 	 UTM E: 467285 	 Depth: 	16 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMI02-08-002 	215 	5.79 	3.64 	 0 	 0.0% 	From: 1 	To: 2 	black 	 shale (>90 17o) 	 n/a 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Easily Friable Shale 	Coal shale/clay 	 Coal bearing slay-silt 	 planar bedding 	 N/A 	 N/A 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 Dark black coal bearing silt- 	N/A 	 coal beds 	 planar bedded 	 N/A 	 Boulder of Strom unit at 
clay. 	 3.05 in —30cm boulder. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 

BMD02-08-003 	5.79 	6.64 	0.85 	 1 	 0.00/0 

Litho Competency 	Lithology 	 Classification 

Friable With Competent In Silt - Clay 	 Siltstone - claystonc 

Diagenetic Features 	Lithology Description 	Facies Description 

N/A 	 Transition from base of silt to 	N/A 
clay dominant at top of 
interval.  

Core Box 	Colour 
	

Argillaceous Content 	Bitumen I Hydrocarbons 

From: 2 	To: 2 	gray 	 shale (50-75%) 

Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

n/a 	 planar bedding 	 N/A 	 N/A 

Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

N/A 	 planar gradational bedding. 	N/A 
Grades from silt to clay. 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117/03 	 Collar ETev: 279 	 Date Logged: 1/3/15 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339685 	 Core Size: HO 	 Logged By: 	Scott Rose 

Drill Hole # 	BMD02-08 	 UTM E: 467285 	 Depth: 	16 	 Sampled By: 	Scott Rose 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

BMD02-08-004 	6.64 	11.2 	4.56 	 4 	 0.0% 	From: 2 	To: 3 	gray - black 	 NIA 	 Bitumen stained (2550%) 

Litho Competency 

Diagenetic Features 

Water sands 6.62 -7 .32m 
Oil sands 7.32 - 9.4m 
Water sands 9.4 - 11.2m 

Lithology 

Sand 

Lithology Description 

McMurray oils sands and 
water sands. 

Classification 

McMurray sand 

Facies Description 

N/A 

Faunal Assemblage 

Faunal Description 

N/A 

Bedding Type 

cross bedded - low angle 

Bedding Description 

McMurray sands 

Fracture Frequency 	Other Deformation 

N/A 	 NIA 

Fracture Description 	Comments 

N/A 	 Water sands and oil sands 
Base of 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen I Hydrocarbons 

BMID02-08-005 	11.2 	13.9 	2.7 	 2 	 0.0% 	From: 3 	To: 3 	tan-white 	 trace (1-5%) 	 Bitumen stained (<5%) 

Litho Competency 

Highly Competent 

Diagenetic Features 

Oil sand filling in karat or 
fracture at 12.8m. —20cm 
thick. Graded bedding, 
bitumen saturated. 
Top of interval altered. 

Classification 

bafflestone-bindstone 

Fades Description 

Stromatoporoid - below 
waveba.se - upper slope 

Faunal Assemblage 	Bedding Type 

restrict., one dom. (+2-4) 	massive I structureless 

Faunal Description 
	

Bedding Description 

Bulbous, binding, and branching 
stromatoporoids. 

Fracture Frequency 	Other Deformation 

large single fracture evide N/A 

Fracture Description 	Comments 

Large fault - may be karst 	Interval was exposed and 
influenced. Filled with 	eroded. Top of Strom 
McMurray sands, 	 missing. Top of interval 

altered (15cm) - 
sideriti red? 
Strom stained with bitumen 

Lithology 

Fossiliferous Limestone 

Lithology Description 

Stromatoporoid unit 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117103 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339685 

Drill Hole #: 	BMD02-08 	 UTM E: 467285 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 

BM1302-08-006 	13.9 	15.05 	1.15 	 1 	 0.0% 	From: 4 	To: 4 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Mostly Competent 	Nodular Limestone 	 mudstone 	 absent 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 

Hardground at top of 	Nodular limestone with brown 	Nodular limestone - mid- 	N/A 
interval. -5cm thick, 	shale interbeds 	 upper slope  

	

Collar Elev: 279 	 Date Logged: 	1/3/15 

	

Core Size: HQ 	 Logged By: 	Scott Rose 

	

Depth: 	16 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	Bitumen / Hydrocarbons 

tan-white 	 shale (10-25%) 	 No Bitumen Evident 

	

Bedding Type 	 Fracture Frequency 	Other Deformation 

	

lenticular / discont. Layers 	nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

	

Nodular limestone beds 0.2- 	N/A 	 l-lardground at top of 

	

2cm. Brown shale interbeds 	 interval 
0. 1-1cm. 

Interval # 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	Core Box 	Colour 	 Argillaceous Content 	Bitumen F Hydrocarbons 

BIvID02-08-067 	15.05 	15.25 	0.2 	 0.0% 	From: 4 	To: 4 	tan-white 	 clean (<1%) 	 No Bitumen Evident 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 	Bedding Type 	 Fracture Frequency 	Other Deformation 

Mostly Competent 	Fossiliferous Limestone 	packstone 	 restrict., one dom. (+2-4) 	imbricated fossil frags 	 nonexistent 	 N/A 

Diagenetic Features 	Lithology Description 	Facies Description 	Faunal Description 	 Bedding Description 	Fracture Description 	Comments 

Pelloidal Limestone 	 Pelloidal shoal - upper slope 	Pelloids, crinoids and brachs. 	pelloids 	 N/A 	 Pelloidal Marker 
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Birch Mountain Resources Ltd. 	 Date Drilled: 117103 

Project: 	 Limestone - Muskeg Valley Quarry 	 UTM N: 6339685 

Drill Hole #: 	BMD02-08 	 UTM E: 467285 

Interval 9 	From (m): To (m): 	Length (m): Recovered (m): % Rec. 	 Core Box 

BNID02-08-008 	15.25 	15.85 	0.6 	 0 	 0.0% 	From: 4 	To: 4 

Litho Competency 	Lithology 	 Classification 	 Faunal Assemblage 

Mostly Competent 	 Nodular Limestone 	 mudstone 	 absent 

Diagenetic Features 	Lithology Description 	Fades Description 	Faunal Description 

Harground at top of 	Nodular Limestone with brown Nodular limestone - mist- 	N/A 

interval -3cm 	 shale interbeds 	 upper slope  

	

Collar Elev: 279 	 Date Logged: 	1/3/15 

	

Core Size: HO 	 Logged By: 	Scott Rose 

	

Depth: 	16 	 Sampled By: 	Scott Rose 

Colour 	 Argillaceous Content 	 Bitumen I Hydrocarbons 

tan-white 	 shale (10-25%) 	 Bitumen stained (<5%) 

	

Bedding Type 	 Fracture Frequency 	Other Deformation 

	

lenticular / discont. Layers 	nonexistent 	 N/A 

Bedding Description 	Fracture Description 	Comments 

	

Nodular limestone beds 0.2- 	N/A 	 End of hole 13.85 

2cm thick. Brown shale 

interbeds 0.1-tern. 

0 	 . 
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Appendix D. Winter Drilling 2002-2003 

D.3. Sample Descriptions 

. 

is 

is 

Athabasca Assessment, August 31, 2004, Grouping 



APPENDIX: D3 - January 2003 Sample Descriptions 

Sample 	 Width 
Drill Hole From (m) To (m) 	 Lithology * 

Number   	(m)  
BMQCS02-1 	BM02-02 	25.25 	28.40 	3.15 Stromatoporoid Limestone 
BMQCS02-2 	BM02-02 	28.40 	29.15 	0.75 Nodular Limestone 
BMQCS02-3 	BM02-02 	29.15 	29.38 	0.23 Pelloidal Limestone (Packstone) 
BMQCS02-4 	BM02-02 	21.70 	24.75 	3.05 Interbedded Limestone and Calcareous Green Shale 
BMQCS02-5 	BM02-02 	24.75 	25.25 	0.50 Fossiliferous Limestone (Packstone) 
BMQCS02-6 	BM02-02 	29.40 	32.60 	3.20 Nodular Limestone 
BMQCS02-7 	BM02-02 	2.15 	3.66 	1.51 Massive Limestone 

BMQCS03-1 	BM02-03 	24.60 	28.00 	3.40 Stromatoporoid Limestone 
BMQCS03-2 	BM02-03 	28.00 	29.00 	1.00 Nodular Limestone 
BMQCS03-3 	BM02-03 	29.00 	29.20 	0.20 PeIloidal Limestone 
BMQCS03-4 	BM02-03 	18.50 	24.60 	6.10 Interbedded Limestone with Calcareous Green Shale 
BMQCS03-5 	BM02-03 1 29.20 	30.50 1 1.30 1 Nodular Limestone 

BMQCS04-1 	BM02-04 	25.60 	29.30 	3.70 Stromatoporoid Limestone 
BMQCS04-2 	BM02-04 	29.30 	30.00 	0.70 Nodular Limestone 
BMQCS04-3 	BM02-04 	30.00 	30.25 	0.25 Pelloidal Limestone 
BMQCS04-4 	BM02-04 	22.50 	25.60 	3.10 Interbedded Limestone with Calcareous Green Shale 
BMQCS04-5 	BM02-04 	30.25 	31.85 	1.60 Nodular Limestone 

BMQCS05-1 	BM02-05 	13.10 	16.80 	3.70 Stromatoporoid Limestone 
BMQCS05-2 	BM02-05 	16.80 	18.00 	1.20 Nodular Limestone 
BMQCS05-3 	BM02-05 	18.00 	18.25 	0.25 Petloidal Limestone 
BMQCS05-4 	BM02-05 	18.25 	22.00 	3.75 Nodular Limestone 

BMQCS06-1 	BM02-06 	8.70 	11.85 	3.15 Stromatoporoid Limestone 
BMQCS06-2 	BM02-06 	11.85 	12.80 	0.95 Nodular Limestone 
BMQCS06-3 	BM02-06 	12.80 	13.05 	0.25 Pelloidal Limestone 
BMQCS06-4 	BM02-06 	13.05 	14.33 	1.28 Nodular Limestone 
BMQCS06-5 	BM02-06 	5.07 	8.70 	3.63 1  Interbedded Limestone with Calcalcareous Green Shale 

BMQCS08-1 	BM02-08 	11.20 	13.90 	2.70 Stromatoporoid Limestone 
BMQCS08-2 	BM02-08 	13.90 	15.30 	1.40 Nodular Limestone 
BMQCS08-3 	BM02-08 	15.30 	15.50 	0.20 Pelloidal Limestone 

* Lithologies are taken from January 2003 logging of 2002 drill core. 
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Appendix E. Core Relogging December 2003 

E.1. Drill Core Location Map 
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Athabasca Assessment, August 31, 2004, Grouping 



V 

. 

--8 
(0 
(0 

/ 
\\ y/ 

CiO07  

•O8 

I! 

S 

so 

PO-Q4 

ii  

H98-O5 	 K' 	( 
/ H 

7 

H 

633OO 

I 

I1\   

- 

N 

/ 
I 
\Jl 

H96-C1 

7 /  
/ 
/ 

M%-02  

LEGEND 

BHO*IiBirch Mountain 2002 
Drill Holes 

•BH02_*# Birch Mountain pre 
2002 Drill Holes 

- Paved Roads 

- Gravel Roads 

- - Trails and Cutliries 

Lakes and Rivers 

metres 

O 	250 	500 	750 1000 
Scale: 1:20,000 

UTM NAD 83 

BIRCH MOUNTAIN RESOURCES LTD 

Appendix El.: Birch 

Mountain Relogging 

December 2003 Drill 

Cores 

Sept, 2004 	KAM 

633 

/ 
I 

I 
I 

/ 
I 

I 
/ 	63 

I 
/ 

I 

K 
\\ 



Appendix E. Core Relogging December 2003 

E.2. Drill Core Logs 

S 

. 

S 

Athabasca Assessment, August 31, 2004, Grouping 



. 
. 	

. 

Drill Core: 	11tl196-01 

Easting: 464597 	 Max depth: 86.3 	 Logged by: GFK 

Northing: 6333415 	NA!): PM
Date Logged: 12/15/2003 

Elevation: 266.54 

From 	To 	Tli ictoess Recovery 	 Lltliology 	 Unit 	Shale% 	Shale 	Slink 	Lrus Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	5,4 	5.4 	0 	Casing 	 0 	 Glacial - Iluvial gravel, Cobbles r coos erod include grail i Ic, lirncsloue (sonic 

iron-sluiced), green nirid 

Fm is 	To 	'l'liicksress Recovcr' 	 Liltiologv 	 [lull 	Shalc% 	Shale 	Shale 	Lois Nodule 	1,05 	Stroctu re 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

5,4 	6.2 	0.5 	100 	Nodslur linnilose svith , ispy shale 	Gd (IjQIJ) 	10 	0 1 cot 	'too 	1-3 con 	Pink 	I 	 Noire 	UQU - limestone is niote nodular than in 96-03 hut lion distinctive pink 

colon and occors 23 4 in abuse MQU: l-lardgroirnd 01 bcttorrr of 

iniit490 2nt 'the orrlii'e internal appears to be a hordground interval muir 

oconcrorus blackened closis (tint seen in 96-03) 

Mudslonc 

	

Fro 	So Slackness Recovery 	 Litholugy 	 Unit 

	

6.2 	6.5 	03 	100 	Nodular linnncslooe mutt ss/rpy shale 	U3 

Mudstonme 

	

Front 	To 	l'lsicka ess Recovery 	 Lilliology 	 Unit 

	

6,5 	9 	2,5 	100 	Allured - none gii'ec 	 133 

Mndstonre  

Shulc°/e 	Shale 	Shale 	Lois Nodule 	I,stis 	Structure Alteration 	Description 

Slackness 	Colour 	Size 	Cnlanr 

10 	C 1 cm 	Grey 	1-3 cm 	Grey 	2 	Noire 	Sonic green lime nitid aronrind the lirrieslonre nodules; Rare enirioid ond 

l,raclr, lliluioen stained 

Stialc% 	Shale 	Shale 	Loss Nodule 	t,ssss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

65 	1-3 eat 	(keen 	1-3 cat 	h\'lute 	3 	ilky decolciflcal DeealciCicoliun of green shale Omit 6 7-9,0w; Sooie larfe linmeslonic 

ondulna hove a weathered faltered oppconaiice - )toroas and elnolky, Soitie 

minor birilnuen sloioinig; —Chalky white lois nodules to  cur unshed in 

green shale titolrix, SIrole matt ix de-calciflcd, slight reaction In lICI at top 

and 11011010 of irrters'al, Scattered quorra grains throughout shale, Core 

conitrlelely disuggivgalod; Sit union bitumen sloiining. 
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Drill Core: 	BM96-01 

	

Front 	To 	Thickness Recovery 	 Litlrology 	 Unit 	Shate% 	Shale 	Shale 	Loss Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

9 	12.1 	3.1 	75 	Nodular Ironstone in shale osriris 	U3 	 IS 	-3 cot 	Dark grey 	1-3 cm 	Grey 	3 	None 	Upper section is signflcuotly fractured, bitumen staining in l'racturesr Rare 

fossils 

Mudstosse 

	

Frenl 	To 	't'lsiekrsess 	Recovery 	 Litisology 	 Drill 	Slsale°/, 	Shale 	Shale 	Ltos Nodule 	Lnrs 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

12.1 	12.95 	0.85 	90 	Slruley nudulus lirsussune 	 U3 	 50 	< I errs 	Dark grey 	< I ens 	tiglss grey 	3 	Sideritizalion 	Moderate sideritizasiors frosts 12 5- 12 7sss; Cssnuids in same interval; 

Minor gicen mud in fracssire zone immediately belusv sidzritc alteration. 

Mudslussc 

	

Front 	To 	Thickness Recovery 	 Litlnologv 	 Unit 	Shrale% 	Shale 	Shale 	Lass Nodule 	lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

12.95 	15 	2.05 	lOS 	Nodalur lunosione in shale nunris 	U3 	 25 	0 I errs 	Dark grey 	1-3 errs 	Light grey 	2 	Noise 	l-lardgruund @1  100cr, blackened clanls and cruroids. Rare crinards in 
shale tlrnnuglrosrs interval. 

Msrdslorse 

	

From 	To 	Thickness Recovery 	 I,itlsotogy 	 Unit 

	

IS 	IS 	I 	tOO 	Nodular lisnustore in shale uvrtdn 	U3 

Shrale% 	Shale 	Shale 	Lass Nodule 	Lists 	Structure 	Allerurliun 	Description 

Thickness 	Colour 	Size 	Colour 

35 	1-3 ens 	Dark grey 	1-3 cm 	Light grey 	3 	Nurse 	Vertical 0- during cuursoors In linsestorse nodules. t%vo regions of extensive 

O'actsrrirsgr Cnrsuids and bruclrs occur tosrards linIment of intervaL Less 

cnrnpetenr thall nverlyrrrg smut 

Mudslorse 

	

Fronts 	To 	Thickness Recovery 	 Lihlrology 	 Unit 	Slrale% 	Shale 	Shrule 	Lass Nodule 	Lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

IS 	26 	hO 	tOO 	Nodulur limestone in shale nsntris 	U3 	 25 	-3 eras 	Dark grey 	1-3 drss 	Light grey 	3 	Sideritizatiers Several hsardgrousrd intervals 	16.0-I 7.0m, 18.1-I 8.4rrr, 20.05-21.2rsr. 

Hnrdgrosind intervals contain blackened clasls, crirroids and braehss 

Moderate siderrmizauosr intcrs'al Irons 24 70 - 25.00ns; Rate cromurds in 

shale and rare Israelis its linresmnre test of 	internal 

Mudstonc 

	

Fronnr 	To 	Thickness Recovery 	Lillrology 	 tlail 	Slsa lea/s 	Shale 	Slsale 	Lois Nodule 	Lois 	Slrnnelsrre 	Allernsliuss 	Description 
Thickness 	Colour 	Size 	Colour 

	

26 	27 	I 	100 	Itioclastie liunstone 	 U3 	 IS 	C I can 	Tori 	1-3 cm 	Uglrm grey 	3 	None 	l3ioclaslic linrsestorse cuoluironsg ernnruids and braelnsr l-tardgrourrd interval 
burrs 26.1 5-20 3Otrr. blackened dusts, Vertical fractstring rhrougliuru 

bottom half of rnrters'mrl, lsirunrnern stairnitng in fractures. 

N a ds to ire 
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Drill Core: 	BM96-01 

From 	In 	Tlr lckrieos Recovery 	Litbologv 	 Unit 	Shale% 	Shale 	Shale 	Linis Nodule 	Lois 	Structure Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

27 	27.45 	0,45 	100 	Limestone in a shale nvmlris 	 U'S 	 IS 	1-3 cm 	Grey 	1-3 cot 	GnCy 	2 	None 	Crmnords and bracho acorn in both shale and lnnestonn, Bitutocir staining 
in fractures. 

Wackcstone 

Front 	To 	thickness Recovery 	Litluologv 

27.45 	20 	1.35 	100 	Shale with tiirastone naIes 

Unit 	Shalc% 	Shale 	Shale 	I,ros Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 45 	1-3 clii 	Grey 	1-3 etc 	Grey 	2 	Noire 	Blackened clasts in limestone nodules (d 27.75tmt; Shale content increases 
dotvnsectianr. Litrrestorne trocla Ic size decreases dniiiiscctton Shale bed 
thickness increases dosvntscctratr Shallatvrug sequence 

	

Front 	To 	lit ickiress Recovery 	Lillinlogv 	 Drill 	Shalen/a 	Shale 	Shale 	Lists Nodule 	Lass 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

25 	30 	1 	ISO 	Interbedded Iimnttarin intl ilium 	U3 	 tO 	1-3 cm 	Dark grey 	> 3 cr11 	Grey 	I 	None 	SIrale Ireds thicken dossqt see tioil Shahloseing seqacticc, Brachs arid crittoiclu. 

Rudstose 

	

Front 	To 	Thickness Recovery 	Lilholngy 	 Unit 	Sltale% 	Shale 	Shale 	Lists Nodule 	Lass 	Structure Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

	

20 	32 	2 	lOU 	Fessitilereus tinrenmonin 	 U2 (IsIQU) 	I 	< I cm 	Tarr 	> 5 car 	Tan 	3 	Noire 	Strentatoponaid unit t.atge vertical Iractanirrg tltretightmint most of lalitl 
Bitumen staining Ilrratightaat. 

llourmdslarre 

	

Front 	To 	Thickness Itecos'crv 	Litlunlngv 	 Dial 	Shale% 	Shale 	Shale 	Lass Nodule 	Lion 	Structure Alleralina 	Description 

Thickness 	Colour 	Size 	Colour 

	

32 	32.7 	0 7 	ISO 	Nolnitar tirmstane muir wispy strain 	U2 (MQU) 	10 	< I ciii 	Tan 	1-3 cr11 	Iri s h 	2 	Noire 	Nodular Unit: IJint trier c brecciated than irsaalr Appears to have had snore 
Stud dissaltitiomi 

Mu ds tone 

tarn ! 	1'o 	Tlsickrress Recovery 	Lilhnlngy 

32.7 	33 	0,3 	100 	Bioetasiie timmwstnne 

Finals tone 

Drill 	ShaleVmm 	Shale 	Shale 	jilts Nodule 	I,tns 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U2 (MQU) 	5 	< I ciii 	Tao 	1-3 crrr 	Pink 	I 	Noun 	Pelerdal Unit, llardgraturd at 32.7m. ISraelis it hrottarri el irrterval 
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Drill Core: 	BM96-01 

	

Front 	To 	TIl icko ess Recovery 	 Lithology 	 Unit 	Shale% 	Shale 	Shale 	Lists Nosissle 	lists 	Structure Altcruliost 	Description 

Thickness 	Colour 	Size 	Colour 

33 	37.4 	4.4 	100 	Nodular boosters In shale matrix 	U 	 15 	< I cot 	Tan 	1-3 cr11 	Light grey 	3 	Noire 	I-Iardgroorrd interval hoot 36 I - 36 6nr. Contains l,raclis, cr4nords arid 

blackened dusts Limestone is a pinkish rodstooe in this section; A second 

hardgrousd interval hoar 37.1-37.4111 154111 a Irardgrourtd sit face at 37,4m. 

Section has blackened clasts, hem crinroids; Fossils are sparse in the 

rcnnai ndcr of interval. 

Mtrdstonre 

	

From 	To 	'ruckss ess Recovers 	 I ,itlrOtOgv 	 Unit 	Slsale% 	Shale 	Shale 	Lists Nodule 	Loss 	Structure 	Alteration 	Description 

Thickness 	Colossr 	Size 	Colour 

	

37.4 	38.9 	1.5 	100 	Shabey srodstar Iistmstore 	 UI 	 40 	1-3 csts 	Grey 	-3 cml 	Grey 	3 	Noire 	Hardgcoutrd surface ) 37.4111. Elardgrottrtrh iotcrs'aI hearst 37,65rtr - 37.76or, 

fractured Flardgrotrtrd interval contains blackened clasts and has Inittrnrerr-

ItlIed vertical fracltire 

Mudslonc 

	

Front 	To 	Thickness Recovery - 	Litlsology 	 Unit 	Shale 5/ 	Shale 	Shale 	Lots Nodule 	[ins 	Structure alteration 	Description 

Thickness 	Colour 	Size 	Cotosir 

	

38.9 	41.7 	28 	100 	Nodular linsosiorre in shale mains 	UI 	 IS 	1-3 cot 	Grey 	1-3 errs 	Light grey 	I 	 None 	tare brachs I  Iinnrest Oil c, rtrrnrc conrrrrronr tonvards ltottornr of interval, Rare 

crimtoids in shale. 

Mttdstotre 

Frosts 	To 	Tinickitess Recovery 	 Lilltulugy 

41.7 	43.10 	1.45 	90 	Slruley nodular hirsmsluoe 

Mrtdstonc 

Fro nn 	To 	1'Itiehisers Recovery 	 Litliology 

43.19 	44.8 	1.65 	100 	Nstrtar lismustorse in shale minis 

Mudstone 

laruns 	To 	Thickness Recovery 	 Lithology 

44.8 	45.8 	I 	100 	Nodular tinsestore in shale enatris 

Mttdstorre  

Ibuil 	Shale°,', 	Slsale 	Slsule 	Lots Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Cotossr 

UI 	 40 	C I csrs 	Grey 	< I cmii 	Light grey 	3 	Norte 	Limestone nodules Inceorsre larger doss-ursectiort. 

Unit 	Slsu l e t/n 	Shale 	Shale 	lists Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Coluar 	Size 	Colour 

UI 	 IS 	C I cot 	Grey 	1-3 ens 	l.iglrl grey 	I 	 Noire 	Decreasing shale dossir section n Deepening errriromnsrsesrl Rare ansrphipora 

Unit 	Shale 0!0 	 Shale 	Shale 	Lists Nodule 	Lists 	Structure 	tts ll ern ti ois 	Description 

Thickness 	Colour 	Size 	Colour 

UI 	 20 	< I cr11 	Dark grey 	1-3 cr11 	Light grey 	I 	 None 	I lartlgroarrcl surface @ 44 SOur, brachrs at surface llardgronrtrd inttcrval 

front 44.60mm - 45.80111, l-Iardgranrnrd intei,il contains Inlacbcnncd CaStS and 

1seboids; Crittoids and bracirs above hraedgrotrnch rolers'aI. 
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Drill Core: 	BM96-01 

Frorn 	To 	Thickness Recovery 	 I,ithology 	 Unit 	Shale°h 	Shale 	Shale 	Lois Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

45.8 
	

Noise 	Christina - Ifod of logging, drill hole contr000v 
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Drill Core: 	BM96-02 

Easting: 464560 	 i\iax depth: 161.6 	 Logged by: GK 

Northing: 6332624 	Ns%1): 	
Date Logged: 1/1 3/2004 

Elevation: 266.07 

	

Front 	To 	Thickness Recovery 	 Lithology 	 Unit 	Shale°/o 	Shale 	Shale 	Lms Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	458 	4.58 	4.3 	Tilt 	 0 	 None 	Cased through Qualemary tills md Crerateous sedaoento 

	

From 	To 	Thickness Recovery 	 Lilhotogv 	 Unit 	Sbole°/o 	Shale 	Shute 	Lois Nodule 	Lius 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

4.88 	18.75 	14.17 	100 	fl/a 	 0 	 None 	Post Mc U may muds arid shales. Considerable nuorher of xtickensltdcs and 

fracturing thromigirout 

	

Front 	To 	Tltickoess Recovery 	 Litltology 	 Urul 	Sltale% 	Shale 	Shale 	Lists Nodule 	Lois 	Structure Alterutioit 	Description 

Thickness 	Culotir 	Size 	Colour 

	

18.75 	23 	4.25 	tOO 	 0 	 Nooe 	McMuooy sill and sand. 

	

Front 	To 	Tlniekrtcss Recovery 	 I .itlrologv 	 Coil 	SltoleYr, 	Shale 	Shale 	hits Nodule 	l,ttis 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

23 	23.5 	0.5 	100 	Caleasroas shale 	 US 	 90 	0 5 cut 	Dark grey 	< I cent 	Tao 	4 	Decalcification Contains a great deal of slicketnstides ill r Oil gltoot interval. Fractures and 

slickcoslides occur at —bSdcg to axis of core. Shale beds 35deg no axis of 

core, l)ecalci licatioo throughout interval. 

Madstone 

	

Peon 	To 	Thickness Recovery 	 I,itholagy 	 Unit 	Sliate°/,r 	SItuIc 	Shale 	l,etts Nodule 	l.,ttis 	Structure 	Alteration 	Description 

Thickness 	Colette 	Size 	Colotir 

	

23.5 	24 	0.5 	100 	Nodutoi tiorestotte ill shale nvntois 	U3 	 IS 	< I con 	Grccrt 	3-5 cm 	lan 	2 	Chalky 	Limestone is likely all broken up due to hanoricring of drift Core is quite 

brittle due to chalky alteration. This may be the UQCJ, hot it is drllicult to 

be sure. lotcn'al sirs 23on above MQU. 

Mudstooe 

	

From 	in 	Thickness Recovery 	 Litltologv 	 tlttit 	Sltulc% 	Shale 	Shale 	Lttts Nodule 	Lots 	Slrtrettire 	Alteration 	Deseripinnnnt 

Thticktiess 

 

Colour 	Size 	Colour 

	

24 	28.1 	1.1 	62 	Nodular tinuntorte mt shat, nsrlrio 	US 	 20 	1-3 cot 	Dark grey 	1.3 em 	light grey 	2 	None 	Clean Liorestotre, llitummrcn stalnmrtg ill fractures 111MLIgh011t iiliCi vol 

Modototte 
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Drill Core: 	BM96-02 

	

F,.,,, 	To 	Thick-n ess Recovers 	 Lithotrrgy 	 [toil 	Shnle% 	Shale 	Shale 	LOIS Nodule 	Lulls 	Structure 	Alterulirrir 	Description 

Thickness 	Colour 	Size 	Colour 

	

25,1 	29.3 	42 	100 	Shirley nodular lionsiore 	 US 	 30 	1-3 cm 	Dark gtey 	1-3 car 	tigiri grey 	2 	Noire 	Hardgroarrd contact ( 25 10111, Cnisioids & AriiphipOra accor at top of 

interval Arrrpli pain dissappcar @ 25 70rir; Shako decrease dasrirsectror 

Decpeirirrg ervireirincvt, Slinks increase fill tlier dosvrinccLion arid 

Aorph ipor a retrial @ 27 OSor Shall-jug cnn rormoirt; Blackened clants at 

hardgrourrds, lriterrse fracturing at 26Othe & 20.25irr 

Ivlridsiorre 

	

irons 	To 	Thickness Recovery 	 l,ithologv 	 [tint 	Shale% 	Shale 	Shale 	Lilts Nodule 	lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

29.3 	38.3 	9 	100 	Niular liiiiniriuse is shale rretsir 	U3 	 20 	< I errs 	Dark grey 	1-3 errr 	Light grey 	I 	 None 	l-tnrdgrosrrds 5 29,30111 3030m, 30.85111 & 32 SIt All liandgrorerds 

contour lrlackcocd clasts & crinoids; tliachs iv liai dgrovnd @ 29,30 & 

30 S0rrr, lure crreoidu in strates and liirrestoirrs in rerrr;rerdcr of inter vol. 

Lirrreslorre arid slinks lnocourrc qrorc interbedded from 35.05m to Sir 25111. 

Strata llrins out 01 frottotru of aileron1 Deepening errs'ironrricirr, 

Mrrdslooe 

	

Frossr 	To 	'l'lrieknrss Recovery 	 Littsotogy 	 Unit 	Stiale% 	Shale 	Shale 	Lass Nodule 	[sirs 	Structure 	Allerotirin 	Description 

Thickness 	Colour 	Size 	Colour 

	

38.3 	39.3 	I 	tOO 	Fossiliferous trsicstore 	 US 	 7 	C I crrr 	Browir 	3-5 crrr 	Tan 	 I 	 Noire 	t 1ossiliferaas iirrterr;rt composed of hraclrs, rririeids. Sonic blackeiring of 

etasts op losror dv the laIr nO rite interval 

13 au is ds too e 

	

l°rossr 	TO 	Thrickisess Recovery 	 Littiology 	 Unit 	Shalc% 	Shale 	Shale 	Lois Nodule 	Lisis 	Strueto re Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

39.3 	41.85 	255 	100 	Nivlur timestorre is shale norris 	US 	 30 	I-S crrr 	Dark grey 	I-S con 	Grey 	2 	None 	Soule large ocruIcs of liurrcslorne svitlr thick shale ortcrbeds. Nodules with 

buaclis and crinioids at top of auroral; ti achs at base of isrterval, t3r ekes 

grireite cobble at 41 S5iir, 111tenSC rtrncterc frorsr 40,65m to 41 .25ns 

Modstore 

l 5ronrs 	lo 	Thickness Recovery 	 Litlsology 

41.85 	42.5 	065 	100 	Biretastic tirsmrsiooe 

l3ootrdslorrc 

(jail - -- 	Shale% 	Shale 	Shale 	Loss Nodule 	Lois 	Slriseture 	Alteration 	Dcscriirtioss 

Thickness 	Colour 	Size 	Colour 

US 	 5 	I-S errs 	t3rowrr 	3-5 cm 	Tan 	 I 	 None 	Tlrich corrrpcteirt fossil rrclr runt above surourratotiorusid vrnr, Oecasioirtil 

thick shine bed Shales lrccomrnc less fioqvevt damn section, Dccperrmiug 

esivirorumrrciul; Occasional stroiris irr lois-er pelt of sccrioir; lots of braclis arid 

criritrid ossicles thmvngtuovt; itmturuuomi arid sonic pyrite nisiiicualiztntromu along 

fructiures only1 sr viugs 

Wediresdoy, October 13. 2004 	
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Drill Cure: 	BM96-02 

	

Front 	To 	'Fliiekrress Recovery 	 Lithotogv 	 Unit 	Shale°,-'o 	Shale 	Shale 	Lots Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

42.5 	44.8 	2.3 	100 	htasSivo tino.'slooe 	 U2 (MQU) 	I 	0 I crrr 	Brown 	> 5 cr11 	Tan 	 I 	 None 	Strorrratoparotd Unit. brtunrerr staining in s-ties and fractures, Bricks and 

critraids in lamer part of section. 

IS as imdst cue 

	

Fr ri 	To 	Thickness Recovery 	 Lithology 	 Unit 	Shate°mh 	Shale 	Shale 	Lots Nodule 	Lois 	Structure Alteration 	Description 

'l'liicknenn 	Colour 	Size 	Colour 

	

44.8 	45.5 	0.7 	100 	NrrIor linutrono n-jilt wispy shale 	U2 (MQU) 	5 	< I con 	Light grey 	-3 cnn 	Tan 	 I 	 Noire 	Nodular Uniu rare crinoidsi Shalos bzcorrnirrg tlrirrimer towards bailout of 

interval. 

Mudstone 

Front - in 	Thickness Recovery 	 Litttotogy 	 Drill 	Shiale°/n 	Shale 	Shale 	Lois Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

45.5 	45.9 	0.4 	50 	Biorlasoc titorttotie 	 U2 (MQU) 	I 	< I cot 	Light grey 	> 5 crrr 	Tan 	 I 	 Noire 	Pclloidal Unrih ftar-dgraund ( 45.80no Iliactastue debris below harrlgromrrd 

including htraclr & cnoard frogs 

h\'ackcstottc 

	

Front 	To 	Thickness Recovery 	 Litliology 	 Unit 	Slrule% 	Shale 	Shale 	Lots Nodule 	titus 	Structure m\tleratuoo 	Description 

Thickness 	Colour 	Size 	Colour 	 - 

	

45.9 	50 	4.1 	IOU 	Nrstmrlrrr tinwstnmo in stair rrsrtris 	UI 	 20 	0 1 cot 	Grey 	1-3 cm 	Light grey 	I 	 Norte 	Gccassiarral Wachs 011031 of irrierral, ttardgr000d Co 49 O0rrr with SOcrir 

thick scctiatm of brach fossil hash bclosrt l-tardgrotrrrd (() 49.65nr & 49.75m 

Mudstarte 

	

Front 	To 	Thick-tress Recovery 	 I .itluotngr 	 Drill 	Sltale% 	Shale 	Shale 	Lots Nodule 	Lnrus 	Structure 	Attemahiout 	Description 

Thickness 	Colour 	Size 	Colour 

50 	54.1 	4.1 	0 	Nodular titorstono in silo tnstrtiu 	U 	 20 	-3 cnn 	Grey 	1-3 curt 	Light grey 	2 	Noire 	Major trardgtotrrtd irtrm'rral at top of section @ 50.00111. Contains blackened 

ctasts; Thick siraics (I 0cm) irrnrtediatcly bclasr-. Intensively structured 

region (4 Scrrr thick) beneath shales 

Mudstorne 

Front 	in 	Thickness Recovery 	 Lithiotogy 

54.1 	55.15 	1.05 	tOO 	Shale with tintoutono nodules 

Mtrdstorme 

Drill 	Sltole% 	Shale 	Shale 	Lots Nodule 	Lion 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Coloor 

UI 	 45 	1-3 cr11 	Dark grey 	1-3 crru 	Grey 	2 	None 	t-tardgroarrd @ 54. 10rtr, blackened clasts. brachs, cr -irroids, 
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Di-ill Cot-e: 	!3M96-02 

From 	To 	1 hick—nest Recovery 	 Lithologv 	 Unit 	Shule°,b 	Shale 	Shale 	Ln,s Nodule 	Linis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

$5.15 	57.9 	175 	100 	Nodular liriusrane in shale n-arris 	u 	20 	1-3 cm 	Grey 	 -3 cm 	Grey 	1 	 None 	Har dgroond at lop of interval @ 55.1 Sm, black-ed elasts, a fuse brochs & 

crrnards: Brach  arid cr iii ords at 55 frOm to bose of interval, Live oil oozing 

front fracture at 56,'l at 

Muduiooe 

Front 	To 	Thickness Recovery 	 Litisotogy 	 Unit 	Shate'/o 	Shale 	Shale 	Lars Nodule 	Loss 	Structure Alteration 	Description 

l'hiekness 	Colour 	Size 	Colour 

57.9 	59.1 	02 	0 	NmNlar liorolano in shale nutria 	UI 	 ID 	< I cot 	Grey 	-3 erri 	lair 	 2 	Noire 	l-tardgr ourid at my of interval @ 58 I Orrr. Usually top of park Ii irrestnria 

above Christina (ahorild hz--4ocrrr thick) 

Mcdntoirc 

From 	'ta 	Tloetaness Recovery 	 l,illintogy 
	

Unit 	Shute% 	Shale 	Shale 	Lnss Nodule 	1_ins 	Stroetnrc 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

$8.1 	0 	0 	 0 
	

0 	 Noon 	Top of Christina Unit - Iinrd of logging, loic eoirloi ano 
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Drill Core: 	B11196-03 

Eastittg: 464694 

Northing: 6333975 	NAD: PM 
Elevation: 268.83 

Front 	To 	Thickness Recovery 	 Lilhologv 

0 	4.6 	46 	0 	nra 

Max depth: 47.25 	 Logged by: GFK 

Date Logged: 

Unit 	Shole% 	Shale 	Shale 	Lion Nodule 	Luis 	Structure Alteration 	lsescrtptiorr 

Thickness 	Colour 	Size 	Colon 

n/a 	 0 	 Noire 	Losing was set to 4.6w, Lirhology orrceniairr, but net NlcMua'ay sands 

Likely Devotion to surface. 

	

Front 	'to 	Thickness Recovery 	 Litlnology 

	

4.6 	7.39 	2.75 	tO 	Mastivo tirresrorn 

Mudstone 

	

From 	l'o 	'Plnickriess Recovery 	 Litlmologv 

	

7.39 	9.6 	2.15 	90 	Shaley oodrnlar tiountoor 

Mudstme 

	

Front 	To 	Thickness Recovery 	 Lithology 

	

9.9 	14 	4,5 	100 	Nodular lionstorre iii shale rrartrin 

Mudstone 

	

Front 	To 	'thickness Recovery 	 I.ithology 

	

14 	14.5 	0.8 	100 	Shale o'ittr lirrontorre nodules 

Mudstorrc  

Unit 	ShuIeo/u 	Shale 	Shale 	Lmris Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U4 (UQU) 	3 	C I cm 	Tart 	> 5 cot 	Pork 	3 	Noire 	Massive Limestone - UQU equivalent, Lirireslatre is slightly orate tracltil:rr 

and more brecciated from 5 60n to 6.75m,  

Drill 	Shule% 	Shale 	Shale 	Lois Nodule 	Luis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 40 	1-3 cut 	Dark grey 	1-3 cur 	Light grey 	2 	Noire 	Gradational increases in shale doavrnscctioa; Crinords arid hrachs in both 

shale and lirrrcstorrc, Shale beds are broken up flout core corrirrg 

Unit 	Shule°/i 	Shale 	Shale 	Lois Nodule 	L 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 20 	1-3 eni 	Dark grey 	1-3 car 	Grey 	I 	 Noire 	Mirror hitutactu staining hetuveern tire carbonaceous shale/Inn hetitrdanies 

[Intl 	Shiule% 	Shale 	Shale 	Luis Nodule 	l.nrs 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 60 	1-3 cr11 	Dark grey 	C I cur 	Grey 	2 	Sidet/tizatiorr Calcareous shale irrtcrbeddcd rn'ttlr ootlttltrt littresrerter Deepening seqttertce 

- 	topped by in Arirphripera svackrstonre. l-lardgroonnrd surfttcc 	I 4S0utr 

Crirroids above lrordgrotnrttl; 5-tutor sidenitizationn frorrt I 4.25rtr to t 4 .S5rrr 
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Drill Core: 	BM96-03 

Front 	To 	Thickness Recovery 	 Lithology 	 Unit 	Shule% 	Shale 	Shale 	Lots Nodule 	1, "s 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

14.9 	17 	2.2 	100 	Nodular liirSlonc in shale norris 	U3 	 25 	-3 errs 	Dark grey 	3-3 cur 	Light grey 	3 	Near 	Vertical fracturing rhoughout rrrosl of the intervaL A few crisoids in die 

slide, srnth a concentration of crrnoids neat the rep of the iritenal 

ML, da ton e 

	

Front 	To 	Thickness Recovery 	 Lillrology 

	

17 	18.7 	13 	100 	Shaky nodular linwotonc 

Mudstone 

	

Front 	To 	Thickness Recovery 	 Lithology 

	

18.3 	39.18 	0.85 	100 	Nodular Iirircstarre is drab esausis 

OVackestouse 

	

Front 	To 	Thickness Recovery 	 Lititulogy 

	

19.15 	20 	0.85 	100 	Sholcy nodular tiosestoar 

Mudstone 

	

From 	To Thickness Recovery 	 Llthotogy 

	

20 	27.5 	7.6 	100 	Nodular honstone is shale norris 

Mrrclstooe 

	

Front 	In 	Tlrickriers Recovery 	 Lilhology 

	

27.6 	28.3 	0.7 	50 	Matoisc lirnuolorre 

Rudstoirc  

Unit 	Slrulcn/u 	Shale 	Shale 	Urns Nodule 	Lrtis 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 40 	-3 ciii 	Dark grey 	-3 ciii 	Light grey 	I 	 Noire 	Crirsoids occur throrrghool shale and limestone. 

Unit 	Sholeu/rr 	Shale 	Shale 	I,nnns Nodule 	Lnnns 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 20 	0 I cot 	Dark grey 	1-3 crrr 	Pink 	I 	 None 	l-tardgrorrtd initervuti. Blackened dusts cod nodules tiroughoril, Nrxlttltrr 

fossiliferous litttestone contouring crrrronds and hrodts Limestone goes 

frnrrr dark grey to pink from top to hnitorrr of interval; No discernible 

brardgrorrrrd. 

Unit 	Slnule°/n 	Shale 	Shule 	I_tins Nodule 	Lint 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 40 	1-3 crut 	Dark grey 	1-3 ciii 	f.ircy 	I 	 Noire 	Urtrdgrosrrd irlctval frrnirr I 9.80rn - 20 OOnrr. 

Until 	Shule% 	Shale 	SInnIe 	1_tins Nodule 	I,nnis 	Structure 	Alteration 	Deseriptiurn 

Thickness 	Colour 	Size 	Colour 

U3 	 25 	-3 cut 	Dark grey 	-3 cm 	Grey 	3 	Noire 	Hardgoutrd ittrcrral frorti 23.25rrr to 23 50m, contains hraclrs & crittoids. 

Vertical huclntrirtg cotttnttortr Sparse crirroirls in shale towards hortorrr of 

interval 

Unit 	Shule% 	Shale 	Shale 	I_iris Nodule 	1_rita 	Structure 	Allerotion 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 3 	< I ens 	Tart 	 Pink 	I 	 Noire 	Massive pink fossilrfemoos limestone, crrrrnids, hraclts; 35crrr total thickness. 
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Drill Core: 	BM96-03 

	

Frosts 	To 	Thickness Recovery 	 Lithulogv 	 (intl 	Sltolc°/o 	Shale 	Shale 	Lsos Nodule 	L 	Slroctore Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

28.3 	29.1 	O's 	100 	Ntdulaslirrcstonc in shale nOtris 	US 	 IS 	c I cot 	Dark grey 	3-5 cm 	Dark grey 	I 	 None 	Nodular limestone with niioor calcareous shaic. Scouird sury cc O_4 28.60m. 

Shale at scour surface has abundance ol crirtoids and brachs 

Flea Is Ion e 

	

Frosts 	To 	Thickness Recovery 	 LilInolugy 	 Unit 	Sliule% 	Shale 	Shale 	Lass Nodule 	I_isis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

29.1 	29.5 	0,4 	100 	Calcoreous shale 	 US 	 80 	> 5 cm 	Dark Green 	C I etc 	Grey 	ND 	Noire 	Calcareotis shale with occassional hitirstone 110d[IICSi Core is too disrupted 

to clelennuic struclufe. 

Mudstutte 

	

Front 	To 	Thickness Recovery 	 Lillsology 	 Unit 	Shnle% 	Shale 	Shale 	Urns Nodule 	Loss 	Struclo rc Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

29.9 	30.5 	I 	65 	Nodular tinsosinite nitli wispy shale 	U3 	 7 	C I cut 	Tan 	> 5 ciii 	Ian 	2 	None 	Nodular lirtiestooc. Brachs @ 30.05iii bill otlierssise sety leo lossils; Very 

little mud or shale; Sonic bituineim staining. 

Mtidstorie 

	

From 	To 	Thickness Recovery 	 Lilhologv 	 Unit 	Shnle% 	Shale 	Slink 	Units Nodule 

Thickness 	Colour 	Size 

	

30.9 	33.4 	29 	80 	Fosritilemus limestone 	 U2 (MQU) 	I 	C I cot 	lair 	>5 ciii 

Rudstutic 

	

(uroiss 	To 	Thickness Recovery 	 Lillsology 	 Unit 	Shale°/o 	Slink 	Shale 	(sins Nodule 

Thickness 	Colour 	Size 

	

33.4 	34 	0.6 	45 	Nodular tinustaime suilti crispy shale 	lJ2 (MQU) 	10 	C I cot 	lair 	> 5 cm 

Mtidstoite 

	

Frosts 	To 	Thickness Recovery 	 I.ilhsolugy 	 Unit 	Shnle 5/o 	Shale 	Shale 	Loss Nodule 

Thickness 	Colour 	Size 

	

34 	34.3 	0.3 	100 	Iiiorlostic tinsostone 	 U2 (MQU) 	5 	C I cto 	Tan 	> 5 ciii 

Wackestone 

	

Front 	To 	Jisickrtcss Recovery 	 Lillunlogy 	 (lull 	SIssIeS's 	Shale 	Shale 	l,ssss Nodule 

Thickness 	Colour 	Size 

	

34.3 	38.8 	4.5 	100 	Nodular limrsostonc in shale nsslris 	u 	5 	C I cttr 	Tao 	0 5 cot 

Wuckeslooc 

I,siss 	Structure 	Alteration 	Descriptions 

Colour 

Tart 	 I 	 Noire 	Struntatoporoid lJrnl; biittnteo staining thromigliotil 

h_sos 	Structure 	Alteration 	Description 

Colour 

Tao 	3 	None 	Nodular link; t-lrtidgioand (p,33.40ni 

Lusts 	Slrsselss re 	Alterrot ions 	Description 

Colour 

Tan 	 I 	 Noire 	Peloidal Gail. 

L 	Slrsnclose 	Allesnlloss 	Description 

Colour 

lair 	 I 	 None 	l-lardgrotords lj 38,05nm and 38.70tmt. I Ocnr lossililcious Iimmrcsloite @1 

36.30um (braclrs). Minor crinoids tlrtiugh remainder of interval 

\Vodricsduy. Getoher 13.2004 	 Page 3 old 
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Drill Core: 	BM96-03 

Front 	To 	Thickness Recovery 	 Lilhology 	 tlnil 	Shale°/o 	Shale 	Shale 	l.,ms Nodule 	Lros 	Structure Alleralioo 	Description 

Thickness 	Colour 	Size 	Colour 	 - 

38.5 	43.2 	4.4 	100 	Nodular Iiosiose in shale salds 	UI 	 20 	1-3 cm 	Dock grey 	1-3 cot 	Light grey 	2 	None 	l-lardgraund @ 39 05w and 43.20ist; Minor bitumen staining to fracture> 

Rate crinoids and brachs; 10cm fossilbed @ -13 20w (brachs & enfolds). 

Mndstooe 

Front 	To 	Thickness Recovers- 	 Lillinlogy 

43.2 	44.1 	0.9 	100 	Shale ss'i5t Iinwslooc nodules 

Modstone 

Ps-usa 	Ta 	Thickness Recovery 	 Lillsalagy 

44.1 	47.25 	3.15 	100 	Nodular Iiinnslssc in shale rrunlris 

Mudslane 

Fru,ss 	To 	Thickness Recovery 	 Lithology 

47.29 	0 	0 	 0 

Unit 	Slsale% 	Shale 	Shale 	Lists Nodule 	Lists 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

UI 	 65 	>5 ens 	Dark grey 	1-3 cat 	Grey 	2 	Noise 	Muddy shale trilli rare large lirnestotic aloles 

Unit 	Shale5/., 	Shale 	Shale 	Lass Nodule 	Lists 	Structure 	Alleratioss 	Description 

Thickness 	Colour 	Size 	Colour 

UI 	 15 	< I wit 	Dark grey 	1-3 cat 	Light grey 	I 	 Nose 	I lurdgroaad (ii,)46 73tii and 47 1Sin; Interval fossil px> with encelstioc of 

brash and ciinaid beds @ 46.30ns and 47,1 5at; There is a scaored sun faCC 

45.75tn. 

Unit 	Shale°/s 	Shale 	Shale 	Lists Nodule 	Lists 	Sursicture Alteration 	Description 

Thickness 	Colour 	Size 	Colasur 

0 	 None 	Christina - Sad of lagging. sole coalistocs 

Wednesday. Dciohcc 13, 2004 	 ]',age 4 of  



Drill Core: 	BM96-04 

East)ng: 467245 

Northing: 6338346 	NAD: 

Elevation: 280.9 

Pro,,, 	To 	'rl,iclar,ess Recovery 	 Lithology 

0 	13.7 	0 	 0 	Ciniog 

Max depth: 47.2) 

U oil 

From 	To Thickness Recovery 	 Lilhologv 
	

Dam 

13.7 	6.81 	3 I 	95 	Nodcl:rr lirsustorre iii shalnoratrin 
	

U3 

. 	 . 	 . 

Mudstone 

From 	To 	Thickness Recovery 	 Lilhologv 

16.8 	50.2 	3.4 	90 	Shirley nodular hrresrooc 

8 	 Logged by: gk 

Date Logged: 

	

Shnle% 	Shale 	Shale 	Lois Nodule 	l,nrs 	Structure Alterntiou 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Nooc 	Casing. Lithology aol logged. 

	

Shnle°h 	Shale 	Shale 	Lens Nodule 	Lain 	Structure Alleratiou 	Deseriplioa 

Thickness 	Colour 	Size 	Colour 

	

20 	1-3 ens 	Light grey 	-3 ciii 	Pink 	3 	Noire 	Intense fraclaring front 13 70nr In 14 55m; I3itoroes staining thraoghnat 

fraetnres; Blackened elasts (4 14 9Onr, not a ltardgrourrd; Thin dark brysrsr 

layer @ I 5.00nr (771);  Shale increases dan's section. ohallosviag 

coviroament, I lordgr000d 4(3 IS 75w, 20cnr interval of soud/shole with 

small 1st clasts beloso hatdgroonul which rests above nodular limestone 

internal; Gceassiooal crinoids and broths iii shaics; 

Unit 	Shale0!, 	 Skate 	Shale 	Lnns Nodule 	Pans 	Structure Alteration 	Description 

Thickness Colour 	Size 	Colour 

U3 	 35 	1-3 em 	Dark Green 	1-3 cot 	Grey 	3 	Sideritizatiotr lInrdetostod Cl  I6.80w, blackened clasts, hrachs, Major hactanog frost 

I 7.50rtt to 18 SOot; Shale increases, then decreases closr'osectiort; Lentienlar 

crinoid iron )siderilization) rich 1st beds in shiales from 19.25rsr to I 9.504tt. 

Mttdstooe 

ltrunm 	To 	Thickness Recovery 	 t,ithulugv 	 Unil 	Shale% 	Shale 	Shale 	Cans Nodule 	Lion 	Slraelnlre Alicralion 	Description 

Thickness 	Colour 	Size 	Colour 

20.2 	24.1 	3.9 	100 	ynstilirernos tiroesloor 	 U2 )MQU) 	 0 	Noire 	Srsnnsriloporntd Unit; Inlet v:tI missing - sent for analysis 

n/a 

Pro inn 	To 	Thickness Recovery 	 Lilhology 	 Until 	Slmale% 	Shale 	Shale 	Lnns Nodule 	Lain 	Slraetoee Allertilion 	Description, 

Thickness 	Colour 	Size 	Colour 

24.1 	25.1 	I 	100 	Nod ul., tionstoon nvitln wispy shall 	U2 (MQU) 	5 	< I ens, 	Tao 	1-3 cot 	Pink 	- I 	 Noire 	Nmltnlae Uoit; 

Mudstatte 

\Vcdtsetday, Ocnober 13, 2004 	 Page I of 3 



. 	 . 	 . 

Drill Core: 	B11196-04 

1 7 '.nn 	To 	Thickness Recovery 	 Litlmologv 	 Unit 	Sh ole% 	Shale 	Shale 	Lois Nodule 	Lists 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

25.1 	25.3 	02 	100 	Uloelastie firestone - 	 U2 (MQIJ) 	I 	< I cot 	Tan 	>5005 	Pink 	0 	None 	Pcloidal Unit Hardgroond towards top of peloidal unit; Brach and crinoid 

fossil lrasht Quite grey from exposure. 

\1r'ackestone 

Front 	To 	Thickness Recovery 	 Lithology 	 Unit 	Shate% 	Strait 	Shale 	Lists Nodule 

Thickness 	Colour 	Size 

20.3 	30.35 	5_05 	100 	Nodular lirresrore in Orals ovoids 	UI 	 15 	K I cot 	Dark grey 	-3 cm 

Lots 	Structure Alteration 	Description 

Colour 

Grey 	2 	Noire 	Major frzcroce/fauli 	25.90rrr, 26 dOom, 27 20rrr and 2935irr, Pink 

alrerauoir of 1st occurs at 27.20ar and front 27 d0rrr to 29.Sorri; (°° 5 1liis has 

filially been concluded in be an alteration. It is not a depositional feature, or 

becomes evident in this sermon of core. 'lhrns section of core can and should 

be sampled to deicronirne sr-hat the alteration is, since it lairs vertically ilosr'rr 

the middle of tire core in this intervaL This nrltenariarr city be of gn ciii 

irrnportaoce as it csinis over the ernirre quarry.) Imnirnrrronr staining along 

fracirrres, Large brachrs at roil and bottom of inner v:rl: Occassiorral crirroicis 

in hrrrcsiorre and slralcs: Fossiliferous ururi front 29.00urr to 29.30irr. 

Mirdsione 

From 	To 	Thickness Recovery 	 Lithology 	 Omit! 	Shtate% 	Shale 	Shale 	lAos Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

30.35 	34.4 	4 05 	100 	Nodular linn'esrore ill itrato nvutrio 	UI 	 15 	1-3 ens 	Dark grey 	1 -3 errs 	Grey 	2 	None 	i-Iardgrourrd at 30.35m, blackened claris. Sirs above I Ill thick highly 

aciun ed inrters'al, \'cry clean limestone, Very rare large braclrs in I nnnlestorne. 

Mudstonc 

Front 	'ho 	'thickness Recovery 	 Lilhologv 

34.4 	35.25 	0_85 	100 	Struts5 rrodulor liuresinrre 

Mrrclsiorre 

limb 	 ru 	Thickness ltecosery 	 Litlrnlogy 

35.25 	37,95 	17 	100 	Nodular lianmmorro in share rrvrisis 

lIoarrdsione  

liii!! 	Slmale"/., 	Shale 	Shale 	Lots Nodule 	Lmmms 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

1,11 	 35 	1-3 crrr 	Dark grey 	K I cur 	Grey 	I 	 Noire 	llardgrocnd @ 3440rrr, blackened nasty 

Dull 	Shrote% 	Shale 	Shale 	Lois Nodule 	Lairs 	Structure Atieral tort 	Description 

Thickness 	Colour 	Size 	Colour 

III 	 IS - 	1-3 crrs 	Dark grey 	1-3 cirl 	Grey 	I 	 Noire 	l-Iardgcounrd @ 35.25m, blackened chasms: Losvcr section is alter - cd too pink 

color, increases dossrrseciiomr Shale decreases dosurmsecrmorr, deepening 

sequence; Rate crirroids in hinrresiorue Buiurrrerr staining along fractures. 

Wednesday, October 13, 2004 	 Page 2 of -1 
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Drill Core: 	BM96-04 

From 	To 	Thickness Itecovcrv 	Litliologv 	 Unit 	Shnlc% 	Shale 	Shale 	Lios Nodule 	Lois 	Structure Ahteeotion 	l)cscriplioo 
Thickness 	Colour 	Size 	Colour 

37.95 
	

None 	Christina - End at logging, care cord nines 
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Drill Core: 	BM96-05 

Lasting: 467245 

Northing: 6332855 	NAD: 

Elevation: 302.89 

From 	10 	Thickness Recovery 	 litlrotogy 

0 	32 	32 	0 	sin 

Max depth: 69.3 	 Logged by: GK 

Date Logged: 

Unit 	Shale% 	Shale 	Shale 	Lots Nodule 	[nit 	Structure Alteration 	t)eseription 

Thickness 	Colour 	Size 	Colour 

it/a 	 0 	 Noire 	Casing Lirhology nor logged, hut interval avill be fl  roart I  bi t rotten 

snort oterl sands 

	

Front 	To 	Thickness Recovery 	 LiIlsolog 

	

32 	35.9 	3,9 	1011 	Nodular lirtrrstonr itt shale nOuns 

Mrrdsrooe 

	

Froitt 	To 	Thickness Recovery 	 Litltotogy 

	

35.9 	37.2 	13 	100 	Nodrrlor liunitonte itt shale roatris 

Modotorte 

	

ltro in 	To 	1hickn ess Recovery 	 Litltologv 

	

37.2 	39.1 	1.9 	100 	Nodelar limestone it, shale ormrtnis 

Mrrdstortc 

	

arose 	rn 	Thickness Recovery 	 LiIlrologv 

	

39.1 	39.15 	065 	tOO 	Siraley tnodrrlat limestone 

Mrrdstntte  

I_lull 	Slsule% 	Shale 	Shale 	Lists Nodule 	Lists 	Slrtsetssrc 	Alteration 	Deserittioss 

Thickness 	Colour 	Size 	Colour 

113 	 IS 	< I eor 	Dark grey 	1-3 cur 	Light grey 	2 	None 	t3nturtrenr stoininrg in liactriririg 

Unit 	Sltale% 	Shale 	Shale 	[iou No dsrle 	Lists 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

13 	 30 	C I cot 	Grey 	C I errs 	Light grey 	3 	Noire 	Criooid and brocir hash alloy of interval, evidence of esposorer Pea' 
crirroids is shale is loiter interval; lmraclrrre along face of core at hottorrr of 

interval.. 

Unit 	Slsule% 	Shale 	Shale 	1,nsss Nodule 	Lists 	Sts'ueltsre 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 25 	1-3 crrt 	Dark grey 	1-3 cm 	Light grey 	2 	Noire 	Rare crirnoids; Lirmreslorre nodules becoming smaller and shale becorrnmng 

thicker lorvardo holtorrr of irrtervat; Slrahlorr'rng euvrronmrocrrt 

Unit 	Strulc% 	Shale 	Shale 	Imis Nodule 	[ins 	Structure Alteration 	Deseriplirrst 

'l'hiiekness 	Colour 	Size 	Colour 

113 	 40 	C I cot 	Dark grey 	C I cm 	Light grey 	I 	Noire 	Artn1rhi1rorn comnnororr rhrrrrrrghosrr interval, Deeper water eunrrorrmveul 

Wednesday, October 13, 2004 	 Page I old 
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Drill Core: 	BM96-05 

From 	To 	Thickness Recovery 	 Lilhologr 	 Unit 	Slrale°/o 	Shale 	Shale 	Lirrr Nodule 	Lois 	Structo re Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

39.75 	40.5 	0.75 	100 	Nnlnr lirrnocoer in shale nouns 	113 	 20 	.v I cm 	Dark grey 	1-3 car 	Pink 	2 	Noon 	Flardgrowrd orrerval franc 39 75or to 40.15 (rvcnrs in both 96-0I & 911- 

03). Contains crinacds and blackened clonic. Reirranrden of liii it is pitch 

nodular linnesiore 

OVack Cs t err e 

Front 	To 	Thickness Recovery 	 Litliology 

40.9 	44.2 	3.7 	tOO 	Shaley nodular licrosinon 

Unit 	Shale1-4, 	Shale 	Shale 	Lois Nodule 	Lois 	Structure 	ahtcrutinri 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 35 	1-3 con 	Dark grey 	1-3 cur 	Light grey 	2 	 None 	l-lardgrecod surface (5 40 50m; l-lardgronrnd ccclv.....jI Flom 41 310cr to 

41 (nOire Contains eniroidn and blackened dads, Blackened dads 

42 I Sin and a few cinnoids. Mime Iiaiclgnound, Rennianrrder of internal Iran a 

few criiroids nrctlni ii shale 

Mndstooe 

m m10 	!o 	Tin ickiness Recovery 	 1_ithology 	 Unit 	Shale% 	Shale 	Shale 	Lois Nodule 	1.irrs 	Structure Alte-tion 	Description 

Thickness 	Colour 	Size 	Colour 

44.2 	47.69 	3A5 	100 	Nedatar Iinresiooc in drain nrsninin 	U3 	 23 	1-3 ciii 	Dank grey 	1-3 ccci 	Light grey 	I 	 None 	l-tnrdgnornntd interval Cretin 42A0711 to 42,85m Blackened clanta,fonsrl hash 

including braehs and ei'inroids, Fossils are corrrnnrorn ticrocglr most of 

interval; I Iar'dgnoarrd surface @ 48 40w to 42,85m, Blackened clonts and a 

few crinroidn. Region did not espercennee extensive enpesore, Armrirlrrtrora 

- towards loin of interval Dee1nernrng environrcnrrrt 

Mndnlone 

From 	To Thickness Recovery 	 Litliotogy 

47.65 	48.45 	0.8 	100 	Strairy llndula, lionstonir 

Waekestonrc 

Jim oc 	To 	Thickness Recovery 	 t,ithrology 

48.45 	52.5 	4.05 	100 	Siralry nodular lionrinrcr 

Mrrdstoirr 

Unit 	Slrale% 	Shale 	Shale 	l.nnis Nodule 	l,ars ' Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 IS 	C I ciii 	Grey 	1-3 eric 	Pink 	I 	 None 	I-hardgroonid surface 0 47,95 	Slackened dads, fossil lranln including 

brcmclrs and crrroidn, Fossi l5 are eonrrnrorr ilrroicglrout niont of lire initerr'al; 

Harclgc'oorcd anrface his) 48.40m 

Unit 	Shule°/n 	Shale 	Shale 	Lair Nodule 	I.nas 	Strrrctu me 	Alteration 	Descriptions 

Thniekness 	Colour 	Size 	Colour 

U3 	 40 	1-3 eon 	Dark grey 	-3 ella 	Grey 	3 	 None 	Thick fossiliferous linrentonre hectn separated by shale heels. Shale reds 

become under and hicrcentorce lrecocrcen orare nonlrclar acid smaller donr'nr 

internal Shallonvirrg errvniuriroenrt; Fossils mm nipper part of interval nirelncric 

braelns and crinoicls, Middle itaS of titters--il Iran cinrrihnipora, Conner p01 of 

incters'-,cl has brachrs, ec-oroncln amid annpintrorcn 

Wednesday, Dccolner 19.2004 
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Drill Core: 	BM96-05 

	

Front 	To 	Thicku ens Recovers 	 l.itholngv 	 Unit 	Sh n t ee/o 	Shale 	Shale 	Loss Nodule 	Lars 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

52.5 	55.3 	IS 	tOO 	Fossililerous lirnoslono 	 U2 (MQU) 	I 	< I car 	Tan 	>5 car 	Tart 	 3 	Noire 	Stroraaroporoid Urrie Brturrrerr staining llrrortglroul. 

tioundsinric 

	

Fm or 	To 	Thickness Recovery 	 Litirotogy 	 Unit 	Slrnle% 	Shale 	Shale 	Lnrs Nodule 	Lurs 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

55.3 	55.8 	0.5 	100 	Nodular linmurono soilS roispy shale 	U2 (MQU) 	10 	< I ens 	Tao 	1-3 cnn 	tar, 	 I 	 Noire 	Nodular UrriO l-tardgrorrrrd sofa cc @ 55 40rrr, blackened clarIs near 

lsardgrouod surface. 

Mudsione 

	

Front 	To 	Thickness Recovery 	 Lttlrotngy 	 Unit 	St r alen/r 	Shale 	Shale 	Ln,s Nodule 	I mrs 	Structure Alteration 	Description 

Thickness 	Cuban 	Size 	Color, 

	

55.8 	56 	0,2 	tOO 	I3iocl,rsrie limestone 	 U2 (MQU) 	3 	< I errs 	'Fan 	> 5 cal 	Tan 	 2 	None 	Pelardal hint. Hacdgraurid surface @ 55 Win, hrachs occur throughout runt 

h\5 ackestnrre 

	

Frurrr 	To 	Thickness Recovery 	 Itttrology 	 Until 	Strnle% 	Shale 	Shale 	Lrrrs Nodule 	Lrrrs 	Structure Alteration, 	Description 

l'l,iekrress 	Colour 	Size 	Colour 

56 	60.2 	4.2 	tOO 	Nodular hirrmrtnrre in shale rrralris 	UI 	 20 	0 I crrr 	Grey 	1-3 cr11 	Light grey 	2 	Noire 	llardgrMind interval Fro in 56 2Orrr In 56.80rrr. l3lackeoed clasls, crinoids 

and large beach: Beach fossil bed fcorrr 59.40rrr 10 59.95rrr. 

NI ii ds torte 

	

From 	To 	'l'Iriekmress Recovery 	 Littretogy 	 Unit 	St r aleu/o 	Shale 	Shale 	Lars Nodule 	Lrrrs 	Structure 	Allerutior, 	Description 

Thickness 	Colour 	Size 	Colour 

	

60.2 	61.70 	1.55 	100 	Nodular hirrmsinrrc rrithr rvir1ry strnrle 	U 	 tO 	0 1 cnn 	Grey 	1-3 cm 	Grey 	3 	Noire 	ttarclgrocrnd srtnfacc f 60 20rnr and 60 65th. Pink fossiliferous liunnastonne 

from 00,20rn to 60.65rnn: t-laudground at (nO bArr has blackened clasL 

t.irnreslorrc is broken tip belorv luardgrounnnd. 

Madstorne 

	

Fmerrr 	' To 	Thickness Recovery 	 I .iltrotogv 	 hail 	Sl,ale% 	Shale 	Shale 	hilts Nodule 	La,, 	Structerre Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

61.75 	65.2 	3.45 	tOO 	Nodular liotsnone in slruteenrurlrix 	Ut 	 20 	1-3 crnn 	Grey 	1-3 errs 	Grey 	2 	Nose 	Occasional braclrs and arnrplripora in ripper section of lireresnoine, lhinornnerr 

staining along fractures: C;rinnoids and large braclus in slrale midway uloun'un 

interval, I-lardgrourrd srurfurcc @ 63.45, blackened dusts. 

Mudntanre 

Wednesday, October 1.1, 2004 	 Page 3 of4 
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Drill Core: 	BM96-05 

From 	To 	ii.lckn ess Recovery 	 Lirhotogy 	 Urul 	Shale% 	ShaleShale 	Lass Nodule 	tons 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

65.2 	65.95 	075 	tOO 	Shale irish liowsiose nodules 	 u 	60 	1-3 cot 	Grey 	1-3 cot 	Grey 	I 	 Nose 	Shale beds thicker] dossir section. Gros frown shale svith limestone nodules 

to shaley nodular limestone Limestone nodule size decreases dnss,r section.  

Slrallossinrg esrvirorrrrrcril 

Mndslone 

Fronts 	To 	Thickness Recovery 	 Litlrotogy 	 Unit 	Shate% 	Shale 	Shale 	Loss Nodule 

Thickness 	Colour 	Size 

65.95 	69 	3.05 	100 	Nolar linrsronro in shale norris 	u 	20 	n I cur 	Grey 	-3 crur 

Luis 	Structure 	Alteration 	Description 

Colour 

Grey 	2 	Noon 	Hardgrourrd internal front 65.95m to 66.1 3m, blackened clasls, l,raclis; 

l3itumsren stained vertical liaclsrres IlirOogImOnIl hardgroorrd interval; Large 

hilnmrrsems stained fracture @ 6S.40rn 

Mudslone 

Frotri 	To 	Thickness Recovery 	 l,iltnolsgv 	 Until 	Shale% 	Shale 	Shale 	l..nirs Nodule 	hints 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

69 	69.3 	03 	100 	Nodular lirrcslonrc in shale nlris 	UI 	 IS 	< I cnn 	Tan 	1-3 cm 	Pink 	3 	None 	Hardgr000d interval frost 69 00r to 69.40rn, blackened doors. hraclrs, rare 

crinomds. 

Wackestorre 

Fran, 	To 	Thickness Recovery 	 I .illrology 
	

Dull 	Slnale% 	Shole 	Shale 	Lois Nodule 	Lnns 	StrLnctn rc Alteration 	Description 

Tlnick,ncss 	Colour 	Size 	Colour 

69.3 	0 	0 
	

0 	 Noon 	Christina t'oonsalmorr - End of loggmrrg, cure continues 
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Max depth: 45.11 	 Logged by: GK 

Date Logged: 1/15/2004 

Urns 	Sholc% 	Shalt' 	Shale 	lists Nodule 	I.,nss 	Structure 	Allen'utinrs 	Description 

Thickness 	Colour 	Sloe 	Colour 

0/a 	 0 	 None 	Casing: Dovornan limestone at surface. 

Unit 	Shsale% 	Shale 	Shale 	Lists Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U4 (UQU) 	2 	< I cot 	Light grey 	>5 cur 	Pink 	 I 	 Nooe 	UQU - occasional criroid (Coonlaics to UQU so 13M96.3) 

Unit 	Slsale% 	Shale 	Shale 	Lists Nodule 	[sos 	Structure 	Alteration 	l)escriplino 

Thickness 	Colour 	Size 	Coloor 

UI (UQU) 	 Gsecrs calcareous mud (frarlore fill); Scolding 44 25dcg flouts Isouizomsiol; 

Fracture occurring 44 3.90ssi; l,isocs:osse fragusseols becoosiog i'rcqsicrst 

lnsvardS base of section. 

Drill Co, -e: 	Bt1102-02 

Easling: 466441.9 

	

Northing: 6338346 	NM): PM 
Elevation: 281.523 

	

Front 	To 	Tlsiekucss Recovery 
	

1,ilhology 

2.15 	2,15 	0 	n/is 

	

From 	To 	Thickness Recovery 	 Lithology 

	

2,15 	5,66 	1,51 	80 	Mai'iorosInso 

Modstone 

	

Jr'orts 	To 	Thickness Recovery 	 Lilliology 

	

3.66 	6.85 	3.19 	35 	Culeurcouo mud 

Frosts 	To 	'l'lsickncso 	Recovery 	 Litlsology 	 Unit 	SlsaheY/o 	Shale 	Shale 	Lists Nodule 	Lrsss 	Structure 	Alterations 	Descriplioss 

Thickness 	Colour 	Size 	Colour 

6,85 	9,75 	2.9 	65 	Nodulus lins5omrr its slu;ulrussssri,s 	US 	 IS 	0 I cuss 	Grey 	1-3 cuts 	Light gte>' 	3 	Noise 	Occasiossl critsoids its shale assd hussseslOoe. Issleisse frocloohsg frosss 6.85iis 

7.62ev 0,30isu of core sssrsssog frosts interval: lo:cssse flacsuriusg boris 

8. lOm - 9.SSm; 0 70uss of Cole osiosiog 'rout ioscr cal: Dusk grey himoesionc 

stint boot 7.OIso . 7hSni; Sarsur shale corned to tcmsiaroder oI'irstcrral 

Muds/asic 

["rusts 	To 	Thickness Recovery 	 Lilluology 	 Unit 	Sltalc% 	Shale 	Shale 	l,uss Nodule 	Lists 	Structure 	Altero (loss 	Descruhutiots 

l'lsiekuuess 	Colour 	Size 	Colour 

9.75 	11,3 	6.3 	75 	Nodular limrxttousc in shale Turin' s 	US 	 20 	C I cot 	Dark grey 	1-3 nt! 	Grey 	I 	 Noise 	lrslers'al quite ooduular at top, tIters l,croosrs rusore hscrldcch downs sections. 

Muelstooe 
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Drill Core: 	B1102-02 

From 	To 	Thickness Recovery 	 Lithologa 	 Unit 	Shale% 	Shale 	Shale 	Lois Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

11.3 	11.8 	0.5 	100 	Shislry nodular liorentorre 	 US 	 50 	0 I ciii 	Dark grey 	0 1 car 	Grey 	0 	Noire 	Thinly bedded liutesiotin/slrale. May bciotetbeddcd. bul c0000l determine 

with ooiy a I/-I core 

Mudstone 

Front 	To 	Thickness Recovery 	 Lillrologv 	 Unit 	Shate°/u 	Shale 	Shale 	Lois Nodule 

Thickness 	Colour 	Size 

11.8 	15.85 	405 	100 	Niolotarlirraisiorc in stialeovitris 	US 	 30 	< I ciii 	Dark grey 	1-3 ciii 

Mudstone 

Fruits 	to 	Thickness Recovery 	 Lithology 	 hull 	Shale% 	Shale 	Shale 	Lain Nodule 

Thickness 	Colour 	Size 

15.85 	19.8 	3.95 	85 	Nola, tirruoiorc in shslr rrnsirin 	US 	 20 	1-3 ciii 	Duck grey 	1-3 ciii 

Lass 	Structure 	Alteration 	Description 

Colour 

Grey 	I 	 None 	Occasional criroids; Shale content increases doivit section Shol lowing 

envirOotirenl, Shale dcli intervals front 12.50111 - 2 OStu Sc 14,25m - 

14.65m. 

1,rirs 	Structure 	Alteration 	Description 

Colour 

Grey 	3 	Noire 	Large vertical bitumen sand stained fracture Onto I 7 SOur - I S.S0rrr. Scot - 

5cnr wide: Limestone goes froits pink to grey dotvrt section; Shale coolcol 

increases darvnsecdoo (15%-25%) and goes from tar to dark grey. 

Limestone nodules become snrallei dasvssectirna; Liotestone/slialc interface 

becomes more bedded dowosection. 

Mucistooc 

Front 	To 	Thickness Recovery 	 Lillmology 	 Dull 	Shole% 	Shale 	Slnohe 	Lists Nodule 	Lots 	Stricture Alteration 	Description 

Thuekoess 	Colour 	Size 	Colour 

9,8 	20.35 	0.55 	100 	luiribrddrd or t:rrmullar linrnstoue/sltirle US 	 35 	< I cot 	Dark grey 	0 I ciii 	Light grey 	I 	 Noun 	l-lordgrotitid at top of ititeis'ol (19.80w) Blackened dusts, criooid ossicles; 

Liniestorc/shale is bedded, thcn heroines omlaltir at the Inane of sccttoti, 

hi a do loire 

Front 	To 	Thickness Recovery 	 Lithiology 	 Dolt 	Sl s alea/n 	Shale 	Shale 	1,1115 Nodule 	1,ssss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

28.35 	20.9 	0,55 	too 	NmUIor tiirwttonr in shale mimatrix 	US 	 15 	< I cr, 	Tao 	1-3 cot 	Pink 	I 	 None 	l-lardgtaaud interval at loIs of section front 20.35m - 2042ni. Contains 

blackened dusts, crinoids and htachs. Odour the hordgouodl is a Scot thick 

section of shale (7O 5/r) svitlt <I cut limestone nodules. 

Mttdstoae 
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Drill Core: 	BM02-02 

	

From 	To 	Thickness Recovery 	 Lithologv 	 Unit 	Shnte°/o 	Shale 	Shale 	Lots Nodule 	Lnns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

20.9 	22.2 	2.3 	90 	Nolutor lirsostoor is shale outtnis 	U3 	 35 	1-3 cm 	Dark grey 	1-3 cot 	Grey 	2 	Near 	Interval is fairly bedded, but still elussifles as being nodolnr Indicaliors of 

harderound at top of interval (20,90111 - 21 .70ttt), bet riot clearly del3ncd 

Blackened limestone clasts, fossil hash (biachs, crinoids). Crinoids and 

brnchs scene spot adiacahly diroitgharit rest of {rttcrt'al 

Mudsione 

	

From 	To 	its ickuess Recovery 	 Lilirotogy 	 Unit 	Shale°/s 	Shale 	Shale 	Lists Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

23.2 	14.60 	1.45 	too 	Nular tiouslore ill slralz ovstris 	U3 	 35 	1-3 cot 	ycllotv_grectt 	1-3 cttt 	Grey 	2 	Sideritiztrtiori Shale becomes ti yet loss'_gecell color at top of i titers-al. \'elloss' color dtte to 

trittor sideritizatioti This is it chemical alteration and tint a deposittorial 

effect. Fracture @23 SOrts, hi'eccitiLion at fr let tire. The Liter ill fell is altos-c 

mci beloss' do frctctttre, Unit liecornes ittnre itodirler,tnso'arcis bottom of 

Mtidslone 

	

Fro nt 	To 	Thickness Recovery 	 Lithology 	 Unit 	Sltnle°/o 	Shale 	Shale 	Lois Nodule 	k-sits 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

24.65 	251 	0.55 	100 	Bioclastic tiorstono 	 US 	 I 	K I cia 	Grey 	> 5 cur 	Gi -cy 	I 	Sideritizalioil 	t3rachs otid crioords fit touglt oil t 301)  20cttr eorittties about 15% fossils, 

bottom 30coi is a fraoiestone and contains about 00%fossils; Cri itoi ds at 

	

- 	 bollont section have minor sidtut'itiznitoil. Brlitoieu ill fractures 

l3otttidstorie 

	

From 	To 	Thickness Recover) , 	Littiologv 	 Unit 	SIrnle% 	Shale 	Shale 	Lots Nodule 	Luns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

25.2 	20.52 	3.3 	0 	MotSii'c liomotooc 	 132 (MQU) 	5 	K I ens 	Grey 	> 5 cot 	Pink 	2 	None 	Stromaloporoid Unit; hittuorir stained in fractures trtrd is vtigs. 

Booniclstoirc 

	

Front 	To 	Thickness Recovery 	 Litliologv 	 Until 	Slnale°%, 	Shale 	SIsnIe 	I_u.s Nodule 	Lots 	Slrstclt.rc 	Alteration 	Description 

Thickness 	Colour 	Size 	Color"' 

	

28.52 	29,1 	0.58 	100 	Nodular lioustooc n itli ispy shalt 	132 (MQU) 	7 	K I cm 	Light grey 	1-3 eta) 	Pink 	2 	None 	Nodular Unit. Miunr ltittntren slaittiog in a fete fractures, flail is ante 

slialcy and less enutilteteot tlretr usual 

Mudstorte 

	

l°rotn 	To 	Thickness Recovery 	 Lihtrologs 	 Unit 	Slsnle% 	Shale 	Shale 	Lots Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

29.1 	29.4 	0.3 	100 	Oioulaslie lirsestouc 	 hJ2 (MQU) 	3 	K I cot 	Tao 	0 5 cot 	Pink 	 I 	 None 	l'eloidal Unit; Pelnids and biachis; Frncttn'es are Plied scith hsitonuen 

M Lid s tell e 
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Drill Core: 	BM02-02 

	

l'rorrs 	To 	TIr ickoess Recovery 	Lithology 	 Unit 	Shale% 	Shale 	Shale 	Lois Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

29.4 	31.2 	1.8 	100 	Nrdnlar lin'vstunc in shale nesirbi 	Ut 	 15 	1-3 can 	Light grey 	1-3 en] 	Pink 	3 	None 	Shale contains several fine (- I urns) calcareous grains generati rig a weak 
structural matrix. Fructsis1ng tlirnoghont interval. Bitumen staining along 
fractured edges of limestone. Scur thick bracli bed @ 29.73cm; Occassionul 
crinoids in shale at top of interval, Structure otcrcascs docvrr Section 

Modstnne 

	

Froos 	To 	Thickness Recovery 	Litliology 	 Unit 	Shnlc°/r 	Shale 	Shale 	Loss Nodule 	Lion 	Structure Alteration 	Description 

'risiekisess 	Colour 	Size 	Colour 

	

31.2 	32.6 	1.4 	too 	Nodular lirsostose is shuts smtris 	U 	 IS 	0 1 ens 	Grey 	1-3 cr51 	Light grey 	4 	None 	Sssrntl braclrs ill shale; Rare csiooid ossicles in shales; Bitnirrerm Staiiriiig 
along frarttrres, rrrnre dominant towards bottom of interval. 

Mtrdstose 

	

Frosts 	To 	Thickness Recovery 	Lislsologv 	 Unit 	Slrale°/o 	Shale 	Shale 	Loss Nodule 	Lios 	Strocto re Alteration 	Deseritstiurs 

Thickness 	Colour 	Sire 	Colour 

	

32.6 	33.3 	0"7 	100 	Nodular linsrone in shale mains 	U 	 10 	C I cot 	Tars 	-3 cot 	Tan 	I 	None 	lop 35cm of interval in fossil rich with small and large braclrs, and a fesv 
crimnoicls; Very little shale ill this part of the interval; filtals' increases down 
section; Braclts, ccinoids occur in loiver section but in feiver rrsmrrnheiu 

\Vackestnrie 

Frossr 	To 	Thickness Recovery 	l,itltulogy 

33,3 	37,3 	4 	75 	Nodular linostorrs in shale sertnio 

Unit 	Slrale% 	Shale 	Shale 	loss Nodule 	Lsrrs 	Strssetsrre 	Allerotioss 	Deseriptinrs 

Thickness 	Colour 	Size 	Colour 

U 	 10 	0 I csrs 	Tan 	-3 errs 	Dark Pink 	2 	None 	l-ltirdgroond zone as top ofiirrrrval frorri 33.30uir - 33.50rrr. Blackened 
clusss, braclss and cnrroids; l3recciusinri Front 33 hOor - 35.36irn; l'ractuie (al 
35.80111, Bisrirnen staining ill liisrestomie fractures, Yellow staining 1-2 
along fractures; Very coirrltetnirt unit, bedding soirresvhas ohseum ed, 
possibly dire to 'teulci frealiori'?. 

Modstomre 

I 1 roas 	To 	Thickness Recovery 	Litholngy 	 Unit 	Slsale% 	Shale 	Shale 	lists Nudssle 	Lois 	Strssclusre Alteration 	Description 	 — 

Thickness 	Colour 	Size 	Colour 

37.3 	37.8 	0.5 	too 	Nodal,sslinsesloris in shale nuriris 	U 	 15 	1-3 car 	Grey 	1-3 mrs 	lair 	I 	None 	Color change berrreeir tipper rsois is at 45 degiecs; ltraelrs in Iinrcstouic and 
shinles; Ihituoreim is ft acttmi es. 

Mudstorre 

Etmrosrs 	To 	Thickness Recovery 	Lithiology 

37.0 	38.7 	09 	40 	Slsuley srndmmtur tirresmoire 

Mudstotin 

Unit 	Slrale% 	Shale 	Shale 	lists Noshssle 	h.,rsss 	Structure 	Altera(ion 	Descriptions 

Thickness 	Colour 	Sire 	Colnrsr 

U 	 50 	< I cm 	Grey 	< I errs 	Grey 	I 	None 	hlurdgroord at top of interval (a) 37.80nm Black-ed dusts,, 
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Drill Core: 	BM02-02 

	

Fr-nor 	To 	Tb ickness Recovery 	 Lilhologv 	 Unit 	Shule% 	Shale 	Shale 	Lass Nodule 	Lass 	Structure Alteration 	l)cscriptiorr 

Thickness 	Colour 	Size 	Colour 

	

38.7 	41.5 	2.8 	100 	Nodular lioreslooc irs shale norris 	UI 	 10 	C I errs 	Tan 	1-3 cut 	Dark Pink 	2 	None 	l-lardgronrrrd at top of i interval 	33.70nns, ferr brachs and crinnids: Biturrrrrr 

in fractures, Large p)rle filled nag @ 4! 00rrr, !urcnal has sirrsilar 

Scald licaliorrr  alter alien as interval 33.30rrr to 37.3Oni.  

Mudsrorre 

	

Front 	lu 	Thickness Recovery 	 Lilisology 
	

Unit 	Shale% 	Shale 	Shale 	Lists Nodule 	l..rns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

41.5 	45.11 	3.5 	100 
	

0 	 Nurse 	Clrristirra@ 41.50 - 0011 
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US 

Unit  

33 

Unit  

U3 

S 	 S 	 S 

Drill Core: 	BM02-03 

Lasting: 465969.9 

	

Northing: 6336567 	NAD: 

Elevation: 277.183 

	

From 	To Thickness Recovery 	 Lithology 

2.15 	215 

	

Front 	To 	Thickness Recovery 	 Litlrologv 

	

2.15 	5,13 	2.98 	65 	Massive tionsr000 

Fvludstonc 

	

Fran, 	To 	Thickness Recovery 	 I ,ithotogy 

	

5.13 	6.05 	0.92 	25 	Nodular lionmrose is shale Emarix 

M udstonc 

	

From 	To Thickness Recovery 	 Lithology 

	

6.95 	7 	0.95 	100 	Nodular liort000 10 ohulo osrtriv 

Modstonc 

	

Fronm 	To 	Thickness Recovery 	 Lithology 

7 	9.45 	2.45 	55 	Nm4otor liousroor is shale o'otds 

Mudstosrc  

Date Logged: 

Unit 	Shate% 	Shale 	Shale 	Lots Nodule 	Line 	Structure Alteration 	I)eseription 

Thickness 	Colour 	Size 	Colour 

0 	 None 	Casing; 0- br ottrd: l.itrrcssortc oocottrrterecl at I or.(Devorsiao) 

Unit 	Stmale% 	Shale 	Shale 	Lots Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U4 (UQU) 	10 	C I cm 	Grey 	3-5 errs 	Tan 	3 	 None 	Sections a1 massive to nodular texture due to sIr velure; Major fracture 

above 5.10 . Crinoid fragoreots 

	

Shale% 	Shale 	Shale 	Lots Nodule 	Luis 	Slrticlure 	Alteration 	Dcscrijttiomt 

Thickness 	Colour 	Size 	Colour 

	

IS 	C I crtt 	Grey 	1-3 ctmt 	Grey 	3 	Sideritieatioo Criooids; Orange sidcritizotiott rvitlris parts of litrrestorre (j0 5.1 5m; Major 

Itacttrrc 9 5 20trt 

	

Shruten/c 	Shale 	Shale 	Lam Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 	 - 

	

IS 	C I errs 	Dark grey 	1-3 errs 	Grey 	2 	Noire 	Shale becotircs a lighter color doors socrrorr (6 70111) and becorrrcs store 

cxpandtrtg rvlretr svet 

	

SlmaIe°/m 	Shale 	Shale 	hums Nodule 	Lois 	Strtmeltmrc 	Alteration 	Desvriplbomm 

Thickness 	Colour 	Size 	Colour 

	

10 	C I errs 	Grey 	I-S cur 	Light grey 	3 	None 	Unit svorrld be very competent rf there roan rio stettctttre. Isxtorisrvc strtrcttrre 

from S 20rrr - 9.45trr. 

Max depth: 30.48 	 Logged by: GK 

Wednesday. October 13, 2004 	 Page I of 3 



. 	 . 	 . 

Drill Core: 	13M02-03 

	

From 	To 	Thickness Recovers' 	 Lithology 	 Volt 	Shnle% 	Shale 	Shale 	Liz, Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

9.15 	15.25 	5 	tOO 	Sholuy nodular tirrustooe 	 U3 	 35 	-3 cot 	Dark grey 	1-3 cm 	Grey 	2 	None 	Shale interval front 10 1 O - 10. 50m; Fractured Ft oinI 1.00in - It 2 A 

5cm thick calcite rrtirteralizatioa 	12 9 5m,  Occossiorral critroids 

throughout shale 

M udstone 

	

Front 	To 	Thickness focus crc 	 Lithtohogv 	 Unit 	Shate% 	Shale 	Shale 	Lots Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

15.25 	18.7 	3.45 	tOO 	Nodular tiousrorte is siratc ocitris 	33 	 25 	1-3 cot 	Dark grey 	1-3 ctin 	Grey 	2 	Noire 	Shale ittcreases towards hottrsttr of section. Shallosvitng itttervak Crunoid bed 

at top of interval; Rare crinoids throughout rettnstittder of interval, Calcite 

filled cogs and vertical fractures throughout ittterr'al, Birttrtnett stairtotg ill 

fractures; lleddirtg offset at l& 351n frottt fractitr c/lao It 

Mudstotte 

	

l 5 rant 	To 	Thickness Recovery 	 Litliology 	 Dint 	Shale'!0 	Shale 	Stride 	Lins Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

18.7 	23,75 	5.05 	100 	Strotcy nodular tirrastorte 	 U3 	 40 	1-3Scm 	Grey 	1-3 ctrt 	Light grey 	3 	None 	Major fracture svitlt brecciatiorn @ 19.Oottt; 0.30tnt thick 20% shale ntrtit 

20.1 Sat', Hardgrottorl at base of itttcn'al. Blackened clasts and ct/rtoids: 

l'lat'dgrorrnd @ 20.80m, blackened cAsts and braelrs, Occasional anrtphi1rora 

tear top ofsectiotv Brecciationt and frrtcttrrirtg, 45cr,t thick fs 23 45rn. 

Bedding at 60deg. to lttrrizotttal from base ef brecci ttttorr closvrr to bc,ttorrt of 

section; Occassiortal criitoicls throughout section. 

Mtrdstoae 

	

Front 	To 	Thickness Recovery 	 Lithotogy 	 Unit 	Shate% 	Shale 	Shale 	l,uis Nodule 	Inns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

23.75 	24.6 	0,05 	too 	Ntntolirr litrnstotrr ill shale rrurtris 	U3 	 30 	1-3 cnn 	Green 	1-3 cot 	Dark grey 	4 	None 	Bedding rs at 60 deg to Irorizorrtal; I.irnrestorrc dusts nave sltaqr 1tortrty 

edges arrd corners sttggcstirrg fracturing. 

Mrrdstorre 

Fm irs 	To 	'l'hicksrcss Recovery 	 Littnology 

24.6 	28 	3.4 	90 	litastive tiomitone 

B ott rd a tort 

Unit 	Shnnle'/, 	Shale 	Shale 	Lnts Nonlulc 	Lois 	Stmocttu'e 	Alteration 	Description 

'rtiickness 	Colour 	Size 	Colour 

U2 (MQU) 	I 	< I cnn 	Tan 	> 5 cot 	Pink 	3 	None 	Srrorrnatoporoid Dint; Latrriirar and brarnclnirrg strotrrs thr'onnghrotnt nrrnit'. 

\rcrticol fracturing learnt 26. tOrn - 26.75m; Missing core (0.1 4m) @ 
26.1 Oat 
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Drill Core: 	B110203 

Front 	To 	Thickness Recovery 	 Lithologv 	 Unit 	Shule°/, 	Shale 	Shale 	Lois Nodule 	Lots 	Stroclure Alteration 	Description 

	

Thickness Colour 	Size 	Colour 

28 	29 	1 	 90 	Nruloo limestone with wispy shale 	U2 (MQU) 	10 	< I cot 	Tan 	 -3 cot 	Pink 	2 	 Nodular Untt;Therc is air  minor 'calenlicationt alterotionT' starting oil the 

bottom part of the interval @ 20 95ttt, similar to what is described in 13, 1402- 

02belost the MQU 

Mudstntte 

Front 	To 	Thickness Iteens-ery 	 Litlnologv 	 Until 	Shale% 	Shale 	Shale 	1_sins Nodule 	Lint 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

29 	29.2 	0.2 	100 	Oioclostic liotooe 	 02 (MQU) 	1 	0 1 cot 	Tan 	> 5 cttt 	Pink 	0 	Notte 	Pelnidal Oil it; llntdgrostttd 	29.l2ttt; ltrachs Itelow Itardgtnottd; Titere is 

an apparent "calcification alteration" tvitltitt the peloidal unit above site 

hargrottttd similar to witni is seen in I3M02-02 hclotv tire t\IQU; The 

1telnids arc not very visible in this rcgtort. 

Wackestotte 

Feont 	To 	Thickness Recovery 	 Lithology 	 Unit 	Shale°!, 	Shale 	Shale 	Lots Nodule 	Lots 	Structure Allerotioo 	Description 

Thickness 	Colour 	Size 	Colour 

29.2 	30.5 	1.3 	100 	Nola, limestone in shale ontris 	u 	IS - 	I ctts 	Grey 	1-3 ctst 	Light grey 	I 	 None 	Nodular litttcstotte; Top 4 Scot of itttevt'al is Vet) tttttcldy (25%tttttd/shnle) 

witlt stssall ttndttles. Ncelttles are darkened. This is an exposed sttrlstce, The 

interval hecotsses vety clean and tttuch less sitoley Insvnrds tite hottont. 

M;tdstortc 

\Vedntesdny, October 13,2004 	 Page 3 of 3 



. 	
. 

Drill Core: 	B11102-04 

Lasting: 466443.7 	 Max depth: 31.85 	 Logged by: 

Northing: 6338841 	NAD: P=
Date Logged: 

Elevation: 277.433 

From 	To 	Thickness Recovery 	 Litliology 	 Unit 	Shute°/o 	Shale 	Shale 	Lois Nodule 	[iris 	Structure Allerot ion 	Description 

Thickness 	Colour 	Size 	Colour 

	

5,5 	5,5 	0 	Casing 	 0 	 None 	Casing. Till and likely sonic large glacial boulders. (From rock chips) 

From 	To 	Thickness Recovery 	 Liltrology 	 Unit 	Shnte°/o 	Shale 	Shale 	Lois Nodule 	[ins 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

5.5 	5.6 	3,1 	30 	Shaley nodular lirnusronr 	 U3 	 35 	1-3 cot 	Green 	1-3 cot 	Tan 	3 	None 	Major fractures SJ( 5,75ro & 6.15m. llitrnrterr along fractures, Mud filled 

intervals along otaJor 6 aCtures 

Modstone 

From 	To 	Thickness Recovery 	 Littiotogv 	 Unit 	Sltale% 	Shale 	Shale 	Lois Nodule 	[ins 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

8.6 	11.5 	2.0 	45 	Nodular tinxstonc in sh.le tmtnis 	U3 	 IS 	1-3 clot 	Green 	1-3 cnn 	Tan 	 2 	None 	Major fracture Qyl 11,43, fracture filled with niuth Bitrrttnert along fractures 

in rock: Rare large brachs in linrestone 

Mudstortc 

From 	To 	Thickness Recovery 	 Litltotogy 	 Unit 	Stnnte% 	Shale 	Shale 	[tins Nodule 	Lttts 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

11.5 	17,45 	5,93 	90 	Shalt nr'ith liowstorr nrwtnlen 	 U3 	 55 	> S car 	Grey 	1-3 crrr 	Light grey 	I 	 Nanne 	SIrale color changes frotri grcctr In grey at top uf interval, Went thick 

lirrrcsturre interval at I 6.95m. Green shale beds at 15.00m,  

Miidstottc 

tironit 	To 	't'Irictuttess 	Recovery 	 l..itluology 	 Dolt 	Sttale% 	Shale 	Shale 	i.tos Nottote 	t.,ttns 	Structure 	Atternlirrnn 	Description 

Thickness 	Colour 	Size 	Colour 

37.45 	19.95 	2.5 	60 	Nodular tirmstoitc in itrote iniartis 	US 	 20 	1-3 cot 	Green 	-3 ctrr 	Sort 	3 	Silicification? Silica cerrrrnrtcd quartz sandstone Filling sub-horizontal fractures to I Ocrtr at 

I Stir. Linrneslorrr 45 curs urbane and 80 ruin felony the qtz sandstone-fl I led 

fractures titans' tan coloured altcratior (srliciflcation'fl, decreasing in 

itrterrsity outo'ard 	l'yritc modules laS tint mr narrdslotre, 

Modslorre 
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. 	 . 	 . 

Drill Core: 	BM02-04 

Frosts 	To 	Thick-ness Recovery 	 Lithology 	 Unit 	Slsale% 	Shale 	Shale 	Loss Nodule 	toss 	Structure Alteration 	Description 

i'lstckness 	Colour 	Size 	Colour 

19.95 	21.55 	1.9 	80 	Shale with Iiirmstnor nodules 	 U3 	 35 	1-3 coo 	Grey 	1-3 cm 	Light grey 	I 	 None 	l-tardgr000d GJ 20.55tsr. Hardened closts and thickened limestone at 

hardgroaod; Rare cninoids in shalt throughout interval; 

Madstnne 

Frosts 	it 	Thickness Recovery 	 Lilhologv 	 Unit 	Shale% 	Shale 	Shale 	Lnss Nodule 

Thickness 	Colorsr 	Size 

21,55 	22.95 	1.3 	90 	Nodular tirrustooc is slrnle nuriris 	133 	 50 	3-5 cur 	Dark grey 	0 1 cot 

h,ssss 	Structure 	rhlteraliors 	Description 

Colour

Grey 	2 	None 	Minor line grni ncd pyrite at top of intcrval above major (I 5cm) 

fracture/look Fracture/fault is filled mvitli green ealcareanun omit/s 

containing tiny (<Icic) angular clasis of limestone and siliceous sands 

Below the fracture/fault is a 23errr section of nodular linruestoric. 'this rests 

above the oculairlingsection oi calcareonts shale Tire shale cbaogcs front a 

grenisli-grey to a dark green (jl, 22 3Snr, Linrrrsmortc omhniles increase darvir 

section in the shale, dccpertiirg sequence: Occasional crirtoids tlrrurrghranrt 

the shaies. 

Mudstonc 

Front 	'Jo 	Fit icknens Recovery 	 Lihhsology 

22.85 	24.4 	1.55 	100 	Nodular linnstoirn in shale rrmtris 

Mudutnne 

h r0555 	 To 	Thick-sims Recovery 	 Lithsalogy 

24.4 	25.43 	1.03 	75 	Nodular lirnutatie in shale minis 

Mudstorrc 

Frosrs 	To 	Tlsickrs ens 	Recovery 	 l.itltnlogy 

25.43 	25.8 	0.37 	tOO 	Fosnitifrroos lirorotono 

I' ac k s I air c  

Unit 	Slrule% 	Shale 	Shale 	Loss Nodule 	Lass 	Structure 	r\llerusliosu 	Descriptioss 

thickness 	Colour 	Size 	Colour 

133 	 25 	1-3 cnn 	Dark grey 	1-3 cot 	Grey 	2 	Nooc 	Scattered brnchs. crirtoids; Fracture @ 24.00trr 

Unit 	Slsale% 	Shale 	Shale 	Lists Nodule 	Lnss 	Slrsschssre 	nhllcrolioss 	Dcseriphioo 

Thickness Colour 	Size 	Colour 

03 	 iS 	K I cull 	Dark grey 	1-3 crtr 	tight grey 	I 	 None 	I lardgroarrrd iritces - al frortr 24 dflttt - 24,65m at top olsectiont. llrcorrtcs 

irrore sliuley Inwards hot/our. Slturllorvitrg jitter caL 

Unit 	Stsale% 	Shale 	Shsnle 	huts Notlssle 	lists 	Structure 	a\lhemasioss 	Description 

Thickness 	Colour 	Size 	Colour 

133 	 20 	K I curs 	Grey 	K I ertr 	Dark grey 	I 	 Noire 	l-lardgrosrod interval. Ahrrrrdarrt braclr and crirroids, dat - betted clasts; longer 

braclis at base of interval; Upper part of jrsners'al consists inure of fossil 

debris, Fossils we intact Ni lorver part of interval; h-uglier enic'ngy and inure 

espnslrrc in later dc1tnsrtiorr, 
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. 

Drill Core: 	B1102-04 

	

Front 	To 	Thickness Recovery 	 Lithologv 	 Unit 	Slinle°/u 	ShaleShale 	Lion Nodule 	Linis 	Structure Alteration 	DcscrilttiOn 

Thickness 	Colour 	Size 	Colour 

	

25.8 	18.9 	3.1 	100 	Fossilifcsnos ironstone 	 02 (MQU) 	3 	< 1 ens 	Tao 	> 5 cm 	Pink 	2 	None 	Strotrtatoporoid Unitt Fractures are bitumen coatrrd/flhled. Fractoriog trove 

cooroton in the upper interval; Oaths also occuring votlr slrooss. Mostly 

hl-Ching strews, occnsstorsal laminar strotos, Large fracture hrj 26 bOrn 

ltoondstooc 

	

From 	To 	Tlr ickness Recovery 	 Lithology 	 Unit 	Shole°/o 	Shale 	SItole 	Lars Nodule 	Lois 	Structure Alteration 	Ocscriptionn 

Thickness 	Colour 	Size 	Colour 

	

28.9 	30 	I - I 	70 	Nolar titisestone ssith 11mpg shale 	02 (MQU) 	10 	K I errs 	Grey 	1-3 errs 	Light grey 	NI) 	Norte 	Ntrlor Unit;; Core has lrcerr too ctrt ttp atrul saarisled no tletcrstnirtestroctttre 

ocrtratcly. Is at least a I "bionerr staining along occassiortunl lractttres''. 

Mttdstonc 

	

mm111 	 To 	'l'h iekness Recovery 	 Litlnologs 

	

30 	30.2 	0.2 	100 	I3ioclostir hss'cstnse 

Mudslorre 

	

Front 	To 	Thickness Recovery 	 Litlsology 

	

30.2 	31.85 	lbS 	95 	Neulttlas litmnttntrr is 	shale rruttnis 

huhodstonte 

Unit 	Shnale% 	Shale 	Shale 	Lois Nodule 	Lnis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U) (MQU) 	I 	< I errs 	Light grey 	> 5 c 	Pink 	I 	 None 	Pcloidal Unit, Very definitive in core. 

[lull 	Shtule% 	Shale 	Shale 	Limit Nodule 	Lnmns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

UI 	 IS 	K I err 	Green 	I.) cr11 	Pink 	2 	None 	Important pink nadutlar rtrrir below MQU lhitstrsrerr srairtcd ,long fractstres 

Major fracttrte at tap of irrterval @ 30 25mm, Rare crrrnaids in Itmestorre 

near top of interval EObl as 31.85 
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Drill Core: 	BM02-054 

	

Easting: 465925.7 	 Max depth: 22.5 	 Logged by: GK 

Northing: 6339346 	NA D: 	
Date Logged: 2/5/2004 

Elevation: 281.129 

	

Front 	la 	Thickness Recovery 	 Litholagy 	 Unit 	SInole% 	Shale 	Shale 	Lois Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

15.2 	15.2 	0 	sn 	 n/a 	 0 	 None 	Casing, Sand with orediorn and coarse grovclw (From rock chips) 

	

From 	In 	Thickness Recovery 	 Lithotogy 	 Unit 	Shate% 	Shale 	Shale 	l.ons Nodule 	Lass 	Steoetoec Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

15.2 	17.15 	1.95 	100 	Fossilit'craus limestone 	 U2 (MQU) 	3 	< I cot 	Tan 	0 5 cm 	Pink 	I 	 None 	Stronnatoporoict I_tint, Fractures are hitanrcn stained 

Boundstone 

	

Fro an 	To 	Thickness Recovery 	 Litliology 	 Until 	St,nlc% 	Shale 	Shale 	Lois Nodule 	hints 	Structure Alterations 	Description 

Thickness 	Colour 	Size 	Colour 

	

17.15 	18.2 	1.05 	92 	Nrelatut tiossoinoe with wispy shale 	U2 (MQU) 	10 	0 I cot 	Grey 	1-3 can 	'lao 	2 	None 	Nodular Unit: Considerably fractured: hare cnioord ossncics. 

Modstooe 

	

From 	To 	Thickness Reco very 	 Ltttnotogy 	 Unit 	Stnalet/a 	Shale 	Shale 	l,nos Nodule 	Lists 	Structure 	Atterotis,nt 	Descriptions 

Thickness 	Colour 	Size 	Colour 

	

18.2 	18.4 	01 	too 	ltioclaslic tinwstooc 	 U2 (MQU) 	3 	0 I con 	Tan 	0 Scot 	Grey 	I 	 None 	Peloidal Unit. Pcloids and hrachs arc Islackeocd: (oxidized???) Smite 000nr 

vertical fracturing ss'ilh bitonsscn staining within it. 

Wackestooc 

	

Froon 	To 	Thickness Recovery 	 Littuotogy 	 Unit 	Shnle% 	Shale 	Shale 	Lam Nodule 	Lunts 	Structure Alt—tion 	Description 

Thickness 	Colour 	Size 	Colour 

	

18.4 	22.5 	4A 	tOO 	Nr0ulas tirrcslnnc in shale trellis 	Ut 	 IS 	0 I ens 	Dark grey 	-3 cm 	Light grey 	I 	 Noire 	Limestone color changes front a light grey to a pink class'n nucrval, Itracir 

fossil bed from 21 .75rss 1021 .95mns; l'lamalgroamrd 54 22 Our, blackened 

clasts; Flardgroond 54 22.40. Fracture 54 22.25nrr. I/OH 

Modstonc 

. 
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Drill Core: 	BM02-05B 

Easting: 466925.7 

Not- thing: 6339346 	NAD: PM 
Elevation: 251.129 

Front 	'In 	Thickness Recovery 	 Lithologv 

0 	9.45 	9.45 	0 	sin 

Max depth: 35.4 	 Logged by: GK 

Dale Logged: 2/5/2004 

Unit 	Shnle% 	Shale 	Shale 	Loss Nodule 	Luis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

n/a 	 0 	 None 	Cosingr bithology 001 recorded 

	

Front 	in 	Thickness Recovery 	 t..illsology 	 Unit 	Slsale°/a 	Shale 	Shale 	Lass Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

9.45 	13.1 	3,65 	85 	Fossiliferous limestone 	 U3 	 15 	c 1 cm 	Grey 	1-3 urn 	While 	I 	 Noire 	Small hraclrs. ltrttrrircrr arid live oil sotrirancdr 

Frarneslooc 

	

Front 	Ta 	Thickness Recovery 	 Lilltologv 	 Unit 	Shale% 	Shale 	Shale 	Luis Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

3.1 	18.75 	3.65 	100 	Fossiliferous lissneulnee 	 02 (MQU) 	3 	K I cm 	Tan 	1-3 urns 	Pink 	I 	 Noire 	Slrorrralopornid Oral; Olen rings. Others rugs/frsresrrses tilled stills bilcrrrrerr 

Boundslorre 

	

Frosts 	To 	Thickness Recovery 	 tiltsology 	 Unit 	Stsale% 	Shale 	Shale 	Loss Nodule 	Loss 	Ssrsschssrc 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

16.75 	17.62 	0.87 	90 	Nndsslar linsesrone rs1ilr ispy shale 	U2 (MQU) 	10 	< I ens 	Grey 	1-3 CTu 	 l'irsk 	2 	Noire 	Nodular Urril. l-lurdgrourrd iii the lop of irrlervol 55 I 6.75rrr, blackened 

clasts arid o fern crinsoidu, Major fracture (ii) I 7,dSrn; Bnnusnesr stained 

along fractures. 

Mudslone 

Fro in 	To 	Thickness Recovery 	 Liulsologv 

17.62 	17.82 	02 	100 	ljinel;ssiic lirssrslanrr 

Madslonre 

ttro ni 	To 	Tlsiehcsseos Recovery 	 LitIsology 

17.82 	21,85 	4.03 	85 	Nodular lirmsesinne in 	shale norlein 

Mrrdslorrc  

tissit 	Stsu l e sn/e 	Shale 	Shale 	Linus Nodule 	loss 	Structure 	,hhscrahioss 	Dcscrsphioss 

Thickness 	Colour 	Size 	Colour 

U2 (MQU) 	3 	K I mini 	Ttsir 	> 5 errs 	Pink 	 I 	 Ns,rre 	Peloidal Unit;; Flardgionirrd irorrr 17.72m 10 17.82m, ltlackrircd eltrsls, 

enirroicls and braclns. 

Unit 	Shuuleu/s 	Shale 	Shale 	Lists Nodule 	Luis 	Ssrsschssrc 	Atbcrsstioss 	Description 

Thickness 	Colour 	Size 	Colour 

U 	 IS 	K 1 cm 	Grey 	1-3 ciii 	I,iglnl grey 	2 	Noire 	Major fact  at mar air interval 5/ 17,82111; Itilrrrnrerr sloiriirsg on liaresirnrre 

cobbles in fracture, Rune ci inertIa in clinIc 
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Drill Core: 	BMO2-05B 

	

From 	To 	'lh ickness Recovery 	 Lithology 	 Unit 	Shnle% 	Shale 	Shale 	Lins Nodule 	Lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

21.85 	26.8 	4.95 	55 	Nodular linslnne in stall rncrtris 	U 	 IS 	< I cm 	Grey 	3-S cm 	Light grey 	2 	None 	Series of hardgroosds @2.85w,  22 25w, 2215w & 23.72111. Blackened 

clasts. bi acirs and etinoids. Major farult/fraclrrre @ 23 90111, hitrtrrrair 

staining art limestone cobbles Signrri Scant core lost at faait/l'racture, 

Solplridrs @ 22 75rtr, 23 00w, 25 5Onr. 25 00w, 25 75rrr & 20.30rtr, 

(Galena'?) 

Mrrdstorre 

	

Front 	To 	thickness Recovery 	 Littrologv 	 Unit 	Shale% 	Shale 	Shale 	Luis Nodule 	Lass 	Structure Alteration 	Description 

Thickness Colour 	Size 	Colour 

	

26.8 	28.1 	1.3 	90 	Staley nodular lirr'ertnne 	 UI 	 45 	-3 errs 	Dark grey 	< I crrr 	Grey 	2 	None 	l-lardgrosrrrd t 27.00111, blackened clasts and crrttnidsr Mator trrad Oiled 

fastlt/fracrnre front 27,40ar lo27 bOw; Cotnpetarrt inrestorrc unit from 

27,60m to 27 85m. (20% shale), br aclt shells at base, A fete ci nerds in 

shale drcoog000t irtters'al. 

Msdstone 

	

mmiii 	To 	Thickness Recovery 	 Lithologv 	 Unit 	Stiatcn/r 	Shale 	Shale 	bits Nodule 	Lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

28.1 	30.85 	2.75 	too 	Nodular finurtorro is shale rsatris 	U 	 IS 	0 I cm 	Dock grey 	1-3 errs 	Light grey 	2 	Noire 	I-Iardgrorrrrd or top of interval @ 20. 10rrr, blackened clasts and crttrotds. 

Fracture/fault (, 29.05m, no bitrrrnrent stairrrttgr Ltrrrestatre goes Onto a grey 

to a pink tosvrads the bartanrr of the interval @ 29 95trt, I-Iardgtattttd at 

battotn of nrrterval (rrhos'c Christina) 

Mudstorre 

	

Front 	To 	Thickness Recovery 	 Littrntogv 
	

Unit 	Strale% 	Shale 	Shale 	Lists Nodule 	Lass 	Structure Alteration 	Descriptions 

Thickness 	Colour 	Size 	Colour 

	

30.85 	39.4 	4.55 	0 
	

0 	 None 	Christina @ 30.85rrr - B011 
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S 	 • 	 .. 
Max depth: 15.85 	 Logged by: GFK 

Date Logged: 2/5/2004 

I_toil 	Shak% 	Shale 	Shale 	Lms Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0/a 	 0 	 None 	Casing. 0 - 2rn Sand and gravel at san/ace; 2 - Sn qsanz, shale, Irnrestorre. 

No lniturrnen, (Front elrijr samples) 

lJstft 	SiruleW 	Shale 	Shale 	loss Nodule 	l,ttss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

tI/a 	 0 	 None 	ls4cMornay Fovnnanon, 3 - 3 30 ttilorrn000 lirinestorne, 3 30 . 6 65 McMnrrsrv 

- 	 sand, hituroon saturated 

Unit 	Shale5/o 	Shale 	Shale 	Lnss Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 IS 	C I ore 	Green 	1-3 nor 	White 	1 	Chalky 	Fossiliferous harrrestonc deposited err top err snromatoporoid unit. Saturated 

With bitumen arid live oil; Top 50 cm has undergone chalky alteration frorrr 

weathering. Major S-acrrivirrg 5/ 10 70,,,  & 12.50 

Unit 	Sltnte°/a 	Shale 	Shale 	Lusts Nodrite 	Lots 	Structure 	Alteration 	Description 

Thickness 	Colour 	Stze 	Colour 

112 (MQIJ) 	5 	C I elm 	Tan 	0 5 errn 	Tan 	 I 	 Norm 	Check lop of Strom Unrit (I reotrld pill it 5/ i 3 O5rrn). Lsrrgevcnical Inactive 

from I 5.3Orrr to 15, 45 : Ititrioreni st;arnrrg along Irachirres. 'Very few s/norris 

irr ripper sect/air. Occasiarral enriroids; 

Drill Core: 	BM02-05c 

Eastirtg: 466925.7 

	

Northing: 6339340 	NAD: 

Elevation: 291.129 

	

From 	To Thickness Recovery 
	

Litho logy 

0 	3.3 	3.3 	0 	ri/a 

	

Front 	To 	ThioLness Recovery 
	

Ltttsotogy 

3.3 	6.65 	335 	70 	na 

	

From 	To Thickness Recovery 	 Lilhologv 

	

6.65 	12.5 	585 	100 	tiloclanoc liouslono 

Framestooc 

	

Front 	To 	Is tckrscss Recovery 	 Littrologv 

	

12.5 	15.85 	335 	90 	Fossiliirroos tironoi000 

Itonodstone 
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1 	 S 

Drill Core: 	BM02-06A 

	

Easting: 466903.1 	 Max depth: 21.7 	 Logged by: GK 

	

Northing: 6338816 	NM): 	
Date Logged: 

Elevation: 279.753 

	

From 	To 	Thickness Recovery 	 Litisology 	 Unit 	Shalc°/o 	Shale 	Shale 	Lion Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

1.15 	 0 	ida 	 0/a 	 0 	 None 	Casing. 0 - 0.50ni ofglacial_tloi'ial sand and graveL 0.50 - 2.1 5.1 
Liirrcstooe. 

	

Front 	To 	Tlnchrncss Recovery 	 Liiholugy 	 Unit 	Shalc% 	Shale 	Shale 	Lots Nodule 	Lion 	Structure Micra lair 	Description 

Thickness 	Colour 	Size 	Colour 

	

2.15 	3.65 	1.5 	10 	Nuiar Iirniiane in shale n_sins 	U3 	 25 	1-3 cm 	Dark grey 	I-S ciii 	Dark grey 	3 	Noire 	:0% R000\'ERY - Crinoids in core Fragments, l3iiirriien staining nidiio 

core and along fractures. 

Mudstdne 

	

Front 	To 	Thickness Recovery 	 Lithology 	 hull 	Shale% 	Shale 	Shale 	Lass Nodule 	t..itis 	Structure Alteration 	Description 

Thickness Colour 	Size 	Colour 

	

3.65 	4.25 	0.6 	70 	Nalar liranstoiir in strain minis 	03 	 10 	< I cci 	Grey 	3-5 ciii 	Light grey 	3 	 Noire 	Rare urroolds. Very fractured 

Mrrds:ooe 

	

Front 	To 	Thickness Recovery 	 Liihioiogy 	 Unit 	Shinle% 	Shale 	Shale 	[ins Nodule 	lists 	Structure Alteration 	Descriptions 

Thickness Colour 	Size 	Colour 

	

4.25 	6.1 	1.05 	30 	Fossilifenout liniesionr 	 03 	 20 	1-3 cot 	Dark grey 	1-3 con 	Dark grey 	3 	Noire 	10% Recovery - Micnitic ceoieoied limestone has large brneirs and criooids; 

Live oil and bitanien staining along fractures. 

Rudsione 

	

From 	To 	Thickness Recovery 	 h..iihioiogy 	 Unit 	Shate% 	Shale 	Strain 	Lois Nodule 	l,nis 	Structure Alteration 	Description 

'thickness 	Colour 	Size 	Colour 

	

6.1 	7.6 	1.5 	35 	Nodular tionsionr in slialc ioaini 	03 	 25 	-3 cat 	Dark grey 	1-3 cm 	Dark grey 	3 	None 	35% RECOVERY - Nodolar limestone or a shale iriniris, very disrupted by 

structure. 

Modstone 
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S 	 . 	 . 

Drill Core: 	BM02-06A 

Front 	To 	Thiekoess Recovery 	 Lithology 	 Unit 	Shale°/i 	Shale 	Shale 	Lois Nodule 	Lois 	Structure Alteration 	Descripliun 

Thickness 	Colour 	Size 	Colour 

7.6 	9.7 	2.1 	50 	Fossiliferous lioros5on 	 133 	 20 	0 1 cm 	Tan 	1-3 cm 	Pink 	3 	 None 	Est ell sise fracturing, large fracture at sop of interval, grey mod Oiled 

fracture ir ith angular edged I irnestone nmjulcs, Foss, ii fcrous brech 

limestone will, large fracture Oiled acids grey ovid arid small Iralestorse 

chats: l3ottons of interval consists of pink rnicrstic lirnrcsronc above road 

Oiled fracture. 

Mudstorro 

	

Fro 	To 	l'lsickncs5 Recovery 	 Lilhsologv 

	

9.7 	12.39 	2,65 	40 	Fossiliferous limestone 

Unit 	Slsale% 	Shale 	Shale 	1,nos Nodule 	Loss 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

132 (MQU) 	I 	< I errs 	Tart 	> Seas 	Tan 	3 	 Nurse 	40% RECOVERY - Stromtsatoptsrnid Unit; Ostensive fsarturiug/fasdtimsg; 

llitunscrr arid sand Filling n'ithrrr fr'acisires/faclls, Vertical fractures errdcrst 

II 30 to it flOat. Dissolution of nti'aiss 011,1 is aisparesir In fault/fractured 

regions - 

B a isis dst on 

	

Front 	To 	'Ihickesess Recovery 	 Lilirulogy 	 Unit 	Shalc% 	Shale 	Shale 	Loss Nodule 

Thickness 	Colour 	Size 

	

2.35 	13.45 	1,1 	90 	Nodular lirsusiooe ss-iih ispy shale 	132 (MQU) 	10 	0 I errs 	Grey 	-3 errs 

Msidstnsse 

	

Era so 	To 	Thickness Recovery 	 Lillrologv 	 Unit 	Shule% 	Slrole 	SIsote 	L.sas Nodule 

Thickness 	Colour 	Size 

	

12.49 	13.65 	0,2 	100 	ttinel,rsrie tirssrslnrsc 	 132 (MQU) 	I 	0 I errs 	'fats 	>5 errs 

Mudstoise 

	

Eros, 	lu 	Thickness Recovery 	 Lillsulogy 	 Unit 	Shule% 	Shute 	Shale 	I.ros Nodule 

Thickness 	Colour 	Size 

	

13.65 	11.5 	7.85 	100 	Nodular, hsrnrioire it, Orals rrzlrk 	U 	 20 	1-3 mrs 	Dark grey 	1-3 dir 

Mudstose 

Lots 	Structure 	Alteration 	Description 

Colour 

Pink 	2 	Nurse 	Nodular Unit, Large s'crlical fractures filled ss'ilis grey sands & Ill Lids 

Lim 	Slrneln re Alteration 	Description  

Colour 

Pink 	0 	Norm 	l'eloid:sl Unit. I laccigreursd tlrrnughntri Irottoiss half cl unit, hlrsckeaccl dusts. 

Loss 	Structure 	Alteration 	Deseripsion 

Colour 

Light grey 	2 	 None 	40crn thick hiacli and rnisroid fossil bed fr'arsr I 7.30irm to I 7.70irs: 

l'lasdgroussd iissters',rl ( I OdOur (l5crss tisiek), overlying load and iiirrcssorse 

clost debris in fraetuie zone 6 I 8.60ssr. (40csss thick).  Vcrsictrl fraetsire @3 
20 20iss, llirirriteni along fracture> ED '1 
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Drill Core: 	BM02-06B 

	

Easling: 466903.1 	 tCti 	4.33 	 Logged by: GFK 

	

Northing: 633881 6 	NA D: 	
Date Logged: 2/4/2004 

Elevation: 279.753 

	

Front 	To 	Thickness Recovery 	 Lilholagv 	 (Irtil 	Shale% 	Shale 	Shale 	Lius Nodule 	I Urns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	3.05 	3.05 	0 	na 	 n/a 	 0 	 Noire 	Cosirrg;0 - 0.50cr glacial liovial sariS and gravel; 0 50 - 3.05cr lirrrcsiorre 

	

Front 	To 	Thickness Recovery 	 l,itltology 	 Unit 	Shalc% 	Shale 	Shale 	bus Nodule 	Lttts 	Structure Alteration 	Description 

'l'ltiekucss 	Colour 	Size 	Colour 

	

3.05 	4.05 	I 	 30 	Nodular linustarre in shale osurix 	03 	 25 	0 I cot 	Grey 	1-3 cm 	'lan 	 3 	 Noire 	30% RECOVERY - Intense slruelar eiwcothcvr rig oilcctrng recovery; 

Bedding 001 clearly defined. 

Mndslane 

	

Frost, 	To 	Thickness Recovery 	 Litlrology 	 Unit 	Shale% 	Shale 	Shale 	bits Nodule 	LTtIS 	Slrtrclttrc 	Alteration 	Description 

Thickness 	Culour 	Size 	Colour 

	

4.05 	4.9 	0.85 	55 	Nodular lirrestone in shale nutria 	03 	 15 	0 I ens 	Dark grey 	1-3 cin 	Grey 	3 	 None 	55% RECOVERY -  Hardgroaod surface at mop of interval (/4 4.05rmr; 

lracluirig throaglmaul interval; lilonmerm staining along fraclurcs. 

Mudstooe 

	

From 	To 	Thickness Recovery 	 LhtItotogy 	 Unit 	Sltule% 	Shale 	Shale 	Lttts Nodule 	Lutts 	Slructttrc Alterutiott 	Description 

Thickness 	Colour 	Size 	Calotur 

	

4.9 	0.9 	3.6 	50 	Nodular linmlarre in shale trellis 	03 	 15 	0 I cot 	Light grey 	1-3 cm 	Dock grey 	3 	 Noire 	50% RIl(:OVER)', Large lot thick (4.90cr to -5 SOot) arod Plied fraclore 

at tail nlirtlers'aI; Large braclms accuririg in Irrirestorre in lower roiers'ol. 

Hardgroaod at hose of iirlcn'al, irornediatcln abase stronnatoporaiel trim II. 

blackened clasts, large brochs, 

Modstone 	 - 

	

J°eoitj 	To 	TIt iekness Recovery 	 Lithology 	 Unit 	Sltule% 	Shale 	Shale 	Lt,ts Nodule 	Lusts 	Structure Alteration 	Description 

Thickness Colour 	Size 	Colour 

	

8.5 	11,7 	3,2 	65 	Fnssilifemnut tinroslone 	 02 (MQU) 	I 	< I cm 	Tao 	> 5 cm 	Tarm 	 2 	Noire 	Stroomatoporaid Unit, Considerable froetur lug; Ilrluroerr stained along - 

fractures, 

13otiradstorre 
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Drill Core: 	BM02-06B 

Front 	To 	Thickness Recovery 	Lilhologv 	 Unit 	Shale%Shale 	Shale 	lion Nodule 	Lois 	Structure Alteration 	Description 

'rhick- itess 	Colour 	Size 	Colour 

11.7 	12.75 	1,05 	95 	Nodular lioWotoor With Wispy shale 	112 (MQIJ) 	10 	< I coo 	Grey 	1-3 csrs 	Tan 	I 	None 	Nolar Usril; I-lardgranad at sop of interval, Blackened clasts (appears as a 
lens); 

Modstanc 

Front 	To 	Thickness Recovery 	 Lilhsology 

12.70 	12.95 	0.2 	100 	Llloclostie lioussose 

Wackcslassc 

Fruits 	To 	Thickness Recovers - 	Lithsology 

12,95 	14.33 	1,30 	100 	Nstltsr lisrestooc is 	straIn naqrix 

Msrdalorre 

Unit 	Shnlc°/o 	Shale 	Shale 	Lists Nodule 	Urns 	Strttetorc Alleralion 	Dcscripliots 

Thickness 	Colour 	Size 	colour 

1)2 (MQU) 	I 	< I coo 	Tao 	>5 csos 	Toss 	0 	None 	Pelaidal Unit: Contains brachs and crirtoids 

Unit 	Shtale°,-0 	Shale 	Sisale 	1.tsts Nodule 	Lions 	Structure 	Alteration 	Deseri1thiott 

Thickness 	Colour 	Size 	Colons 

Ut 	 15 	C I cm 	Dark grey 	1-3 coo 	Grey 	2 	None 	Major fracture Sorts 13,25 to I 3.43rrr, Itittinrers staining along fractures; 
llardgroosrd Co, 13.4Srrr and EO 14.1 Srrr, 3cni interval of bitumen stained 
fcssili fernirs ssrjct4tic limestone, COD. 
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. 

Drill Coro: 	BM02-08 

Easlirig: 467220.6 	 Max depth: 15.85 	 Logged by: 60K 

Northing: 6339899 	NM): PM
Date Logged: 1/20/2004 

Elevation: 279.134 

From 	To 	Thickness Recovers 	 Lutliology 	 Unit 	Shalc% 	Shale 	Shale 	Lois Nodule 	Lots 	Structure Alicro lion 	Description 

Thickness 	Colour 	Size 	Colour 

2.15 	2.15 	0 	 0 	 . 	 None 	Casiog, l.ithology aknovsnu. 

Front 	To 	Thickness Recovery 	 l,ithology 	 Unit 	Shnlc°% 	Shale 	Shale 	Lois Nodule 	Lion 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

2.15 	5.8 	3,65 	55 	Coal 	 it/u 	 0 	 None 	55% RECOVERY - Stronuotoporoid boulder from 3,05m . 5.32o1, Coals 

ore mostly lignite, small intervals are suh-hrlaroous. 

From 	To 	Thickn ess Recovery 	 I ,ulhologr 	 Unit 	Shnle°/o 	Shale 	Shale 	Lois Nodule 	l,iuus 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

5.8 	11.2 	5A 	90 	 0 	 Noon 	Transition Conn silt to sand 5/ 6 bOnn, MoMurray has small interval of 
lignite cool in it at 7 bOro, other small hits of coal can he seen throughout 

McMurray; Watersanels begin at 9.40io, Very coarse watersand at base of 

internal 

Front 	To 	Thickness Recover.) , 	 L,ilhulugy 	 hail 	SlialeW 	Shale 	Shale 	lois Nodule 	lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

11.2 	13.9 	2 7 	75 	Massive tinrstooe 	 U2 (MQU) 	I 	C I curt 	Gncy 	> 5 cnn 	Tatt 	2 	Nose 	Sit ottiatojtoroid toot. Bitumen saturated in fraetnircs and along stronon, 
poisrosi [art ly at top of irtters'o]. (high ponsoeahility)r Major 20cor thock, 

bitumen saturated, McMunay filled fracture at 12,80n, 

Wackeslone 

Froro 	To 	Thickness Recovery 	 1..ttlnologv 	 Unit 	Shnlen/., 	Shale 	Shale 	L 	Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

13.9 	15.05 	1.15 	100 	900vtaitinsostoor svittr rnin]sy shale 	02 (MQU) 	10 	C I cuts 	Grey 	1-3 con 	Tao 	I 	Noire 	Ncxlular Unit; Rare Israelis and cdaoidn in shale. 

Macintone 
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. 	 S 
Drill Core: 	BM02-08 

	

Urn in 	To 	Thieko ens Recovery 	 I Mltology 	 unit 	SItale% 	Shale 	Shale 	Lnis Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

5.05 	15.25 	0 2 	100 	Oloctautie tianstone 	 U2 (MQU) 	I 	< I cttt 	Grey 	1-3 cm 	Tan 	 0 	None 	Peloido! ooio Brachs, crirtoids throughout interval.  

\Vackestonc 

	

From 	To 	Thickness Recovery 	 Litluologv 	 Unit 	Shale% 	Shale 	Shale 	Lnus Nodule 	Luuis 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

18.8 	15.85 	0.35 	100 	Nodular lionstone in shole unutris 	U 	 15 	< I ens 	Dark grey 	1-3 cot 	Grey 	I 	 None 	Hzrdgroortd at top of interval @ I 5,25m. Fossil iisi, ofbroclts and crinoids 

Blackened clasts: Retttaittder of irrtcrval his braclts arid cdttoid ossicics rut 

shale mud crirroids in litttestorre nodules: Bottom of rrrlcrs'al has cr -maid run 

sect ion.( I 5,85nr) 

Mudstotte 
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Appendix E. Core Relogging December 2003 

E.3. Drill Core Photographs 

. 

Athabasca Assessment, August 31, 2004, Grouping 
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Birch Mountain Resources Ltd.- Muskeg Valley Drill Program 
2002 Drill Program 
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2002 Drill Program 
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2002 Drill Program 
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Birch Mountain Resources Ltd.- Muskeg Valley Drill Program 
1996 Drill Program 
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Appendix F. Drilling February 2004 

F.1. Drill Core Location Map 

S 

. 

. 

Athabasca Assessment, August 31, 2004, Grouping 
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Appendix F. Drilling February 2004 

F.2. Drill Core Logs 

. 

. 

. 

Athabasca Assessment, August 31, 2004, Grouping 



. 

	

. 	 S 

Drill Core: 	BM04-0I 

	

Fasting: 466704.6 	 rtiax depth: 4 4. 5 	 Logged by: GK 

	

Northing: 6335638 	iAl): 	
Date Logged: 3/18/2004 

Elevation: 279.211 

	

Pro itt 	To 	Thickness Recovery 	 Lithotogy 	 Dill 	Strate% 	Shale 	Shale 	Lion Nodule 	Lms 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

8.6 	0.6 	5 	 0 	 Srdcritizatioo 5% Recovery - Sidcdte clarIs otixcd with poorly soiled sand. (Sort 

diattietets range front I cttr to heat and ranges from high to lose sphericity. 

Oitrttttett stained. Rounded edges on clasts except svtterc freshly broken 

fratts drill, Shield clasls recovered range in diameter li'ortr lent to Scrrt, 

tttediunt spltericity, 0.20crtt of nttediatrt - coarse grained sand at botlorrr of 

interval; Role was not cased and sand likely collected at bottoms of hole 

learnt above., 

	

Front 	To 	Thickness Recovery 	 Liutrulugy 	 Unit 	Stuute% 	Shale 	Stunle 	L 	Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

8.6 	9.6 	I 	100 	tiodnrlrrt liosnslurre in shale norris 	US 	 30 	a I cot 	Dark grey 	1-3 crtt 	Gre5 	2 	None 	Considerable fracloritrg front 8.90tru to 9,40rtt as well as it bottom of 

interval.  

Mridsrovc 

	

lirurru 	To 	'thickness Recox cry 	 Lilhnrtogy 	 (Jolt 	Shnle% 	SItuic 	Shale 	Luis Nodule 	lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

9.6 	10.4 	0.8 	35 	Nierrlat lirrusiune iii shale nnotrix 	U3 	 25 	a I errr 	Dark grey 	a I crtr 	Grey 	I 	 Noire 	35% Recovery. I-tale not cased; Sand on outside of core, ltrcoverccl core is 

I 7crrr of nodular limestone in a shale matrix abase I Ocot of calcareous 

orud; I cot granite clasts fornrrd in rind; Drill logs suggest that hole had 

slurrtped and sanded in. Core logging supports this. Except mud with clasts 

should be above the limestone/shale, Was tire mind front the shire Itirt in the 
core box btrcksvtrrds'r; 

M mudsiorre 
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. 	 . 	 . 

Drill Core: 	13M04-01 

From 	To 	Thickness Recovery 	 Lishologv 	 Doll 	SlsoIe%Sh 	 Iale 	Shale 	yes Nodule 	Loss 	Structure Alteration 	Description 

Tisickness 	Colour 	Size 	Colotsr 

10.4 	12.4 	2 	55 	Shale rvith lionistoni o1ols 	 113 	 50 	-3 cm 	Dark grey 	< I cot 	Grey 	2 	Sider -itization 55% Recovery - No Casing in hole; Went of grey slightly calcareous mad 

containing sand and a large Oent granitic clasi at top of recovered core, 

allowed by 100cm of bedded shale with limestone nodotes; There Is slight 

sidedrizarion front the 65cm to 75cor interval section of this bedded shale; 

The bottom 20cm has extensive bitumen staining and teas likely quite 

fractured. (Can't tell . sins in sttcw) 

M Lids tone 

	

Frosts 	To 	Thickness Recovery 	 L..illrolagy 

	

12.4 	14.4 	2 	 5 	Net sletcttnittrd 

lxi ads ton e 

	

Frosts 	To 	Thickness Recovery 	 Litisology 

	

4.4 	15.7 	I 3 

	

Ft -out 	To 	Thickness Recovery 	 Lilhologv 

	

5,7 	17.7 	2 	 5 	Not drternsirred 

	

F-in 	To 	Thickness Recovery 
	

Lilliology 

	

17.7 	18.4 	0.7 	0  

Visit 	SItaIr% 	Shale 	Shale 	Lists Nodule 	Lstts 	Structure 	Alteration 	Descriptiatt 

'rltiek-oess 	Colour 	Size 	Colour 	 - 

US 	 Grey 	1-3 cot 	Grey 	NI) 	None 	5% Recovery - Hole still trot eased; 'total core recovery 10cm, Large 

limestone srndnles recovered above a InUd containing a srrrult shield clast 

Nodules are angular rtrtless rounded by (trilling Slight ltitrtrnren staining The 

ntrrd iso nnx of green calcareous triad arid drilling triad ttiturrrerr rinsed iii 

with roods; Structure, slrnlc thicknesses and percent not detenrrincd dire to 

poor core recovery 

Visit 	Sltole% 	Shale 	SIsale 	Loss Nodule 	Lists 	Structure 	Alteration 	Description 

l'lsiehtsess 	Colour 	Size 	Colour 

	

Noire 	Casing - NO CORE 

Visit 	SlsaIeits 	Shale 	Shale 	Lists Nodule 	Lstss 	Strtsctnre 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 None 	5% Recovery - Grey drilling rnrrcl contains a I ciii shield clast. linroble to 

make detensrirraliorrs of core characteristics. 

Ijisil 	Slsa let/o 	Shale 	Shale 	Lttts Noshssle 	Lists 	Sirsnclssre 	Alteration 	Description 

Thickness 	Colatsr 	Size 	Colour 

0 	 Noire 	NO CORE RECOVERED. 
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Drill Core: 	BMTh'-OI 

Front 	To 	Thickness Recover y 	Lithologv 	 Unit 	Shalc% 	Shale 	Shale 	Lots Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

184 	19.4 	I 	20 	Shale with frursionenesltiles 	US 	 50 	0 5 cm 	Grey 	0 I cut 	Light grey 	ND 	None 	20% Recovery - 15cm of soft shale recovered Very /ess' Iirocstaiie clasts 
scahot recovered shale (Shale content may be higher). Found 1cm brach in 
shale; 5cm of fairly competent, thinly bedded, muddy, limestone/shale at 
boitmn of recovered euro 50% shale, Bitumen stained; Quite dense (still 
'et) 

Medslone 

Fruits 	To 	Tisichisess Recovery 	L.itlsOtogt 

19.4 	20.4 	I 	100 	Noslulas litsiestone is uhtilensttriu 

Modstane 

[rusts 	'lu 	'l'lticksscss 	Recovery 	Lithotogi 

20.4 	23.4 	3 	30 	Nmhihs limusin or it, shale waists 

Modstone 

Frstsst 	To 	Tiuclsssess Recovery 	Littsotogy 

23.4 	25.2 	1.0 	150 	yossilifisoes tistestoite 

(Issit 	Stsale% 	Shale 	Shale 	Lists Nodule 	Lists 	Structure 	Alterotioss 	Description 

Thickness 	Colour 	Sire 	Colour 

US 	 30 	C I cm 	Grey 	1-3 ciii 	light grey 	2 	Noise 	Bitumen stained along fracturing 

Unit 	Stsole% 	Shale 	Shale 	Lists Nodule 	Lists 	Structure Alteration 	Description 

'Ftsickness 	Colour 	Sire 	Colour 

US 	 20 	C I ciii 	Grey 	I-S ciii 	Light grey 	4 	None 	30 0/o Recovery - 35 cm of fractutned nodular limestone; Itiluottets staining 
along fractured edges, 25citt of isoclulon limestone in a shale matrix; 
Considerable fructuiring eatisitig bnecciooun; 30cm of a fossiliferous 
linseslosie stab containing bnachs and en ootds at base of itsiernal; 
t tandgroatsd 01 lop and bolloos of 0101, Intl is solo hsardgroutncl ittlereal, 
Sent Nodular listieslone tool its a shale stsatox 

Unit 	Slsule% 	SIsoIc 	Shale 	Lists Nosinle 	Lists 	Structure Alteration 	Description 

'l'hsicksuess 	Colour 	Size 	Colour 

1)2 (MQLI( 	I 	C I cm 	Light grey 	> 5 cut 	Pink 	I 	None 	Slronialaparoid Unit - Rare Itrachis. Mioor bilutoen stoittimtg in factures 
and nstgs 

ltouttdslooe 

ltrsnn 	'In 	Thickness Recovers' 	Lillsology 	 Unit 	Sluate% 	Shale 	Shale 	[sits Nodule 	huts 	Structure Aheration 	Description 

'I'lsickuscss 	Colour 	Size 	Colour 

29.2 	25.85 	065 	70 	Nodulas hinursiono o'itls ivopy tUttle 	U2 (MQU) 	7 	C I em 	Drown 	I-S cm 	While 	2 	None 	Nodular Ustul - ttreeeualed front extensive fracturing; llilonneti staining 
sltrouglnocrl; Cone likely lost dut'iug drilling due to struclutre 

Mutdsiotte 
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S 	 . 	 . 

Drill Core: 	BM04-01 

	

From 	To 	Ili iekne,s keen tory 	 Litl,oiogr 	 [jilt 	Shotc't6 	Shale 	Shale 	Li,,, Nodule 	Ln,ns 	Structure 	Atlerotion 	Description 

Thickness 	Colour 	Size 	Colour 

	

25.85 	2 6. 1 	0.25 	100 	lticcla,iic larostoor 	 U2 (MQIJ) 	S 	< 1 cm 	Light grey 	3-5 cm 	Pink 	 I 	 None 	Peloidal Unit - Bitumen Oiled .sryloli test top oi writ; Other flact arcs are 

bitumen filled/stained 

Wackestane 

	

Froon 	To 	Thickness Recovery 	 Lithology 	 Until 	Shale/h 	Shale 	Shale 	Luns Nodule 	[inns 	Structure Alteration, 	Description 

Thickness 	Colour 	Size 	Colour 

	

26.1 	26.4 	0.3 	ISO 	Nodular liosusione ni ,li:ileurui,is 	u 	IS 	K I cm 	Dark grey 	1-3 cnn 	Grey 	I 	 None 	Crinoids. Bitanreo and hilurr,cir staining along fiacitires 

Modsione 

	

Fro no 	To 	Thickness Recos cry 	 Lithologv 	 Unit 	Shale`/4 	Shale 	Shale 	I_inns Nodule 	I inns 	Structure Alteration 	Dcscriplisnn 

Thickness 	Colour 	Size 	Colonnr 

	

264 	30 	3 6 	85 	Nodular lirnesion, in nhatr ss'irio 	1.11 	 10 	c I cm 	Dark grey 	I-S cnn, 	Grey 	2 	None 	0.30m n]ajor fracture/fault at hop of inlet val 26 4Dm - 26.70111, 0.2511t long 

- major frachore/fo,rlt lenin; interval 23.1 Dim - 27 SSor; Shale beds become 

thinner and less Frequent dovvoscclioi,, Brad, lag deposit from 29 20,ni - 

29.55m 

Mn,ctstor,e 

	

groon 	To 	Thick,, Cs, Recovery 	 Liltnology 	 Iluil 	Slnatc'/n 	Sh,ale 	Shale 	[iris Nodule 	Lulls 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

30 	32.4 	2.4 	75 	Nodiil,ir tiouniare in sOul, nari, 	u 	hO 	K I cm 	Dark grey 	3-5 cmi 	Light grey 	2 	None 	13rccciated, li/gin nlr,mcl,ire interval at ai , i, ros 30.40u,, +6- 0 ODin 	lot, of 

bit,a,nen sttooimug. Fracture/I/oIl zo,,e 0. I Sir, bela,,' this, hito,,uer, staining; 

Di la,,,ei, staining n, fractures in core below this legion,  

Mudshaoe 

	

From, 	So 	ll,i ckrness 	Recovery 	 Lilliology 	 Until 	Shale//n 	Shale 	Sl,alc 	Linus Nothinle 	Inmns 	Shrtnelnnrc 	Ahheralionn 	Description 

Thickness 	Colour 	Size 	Colonnr 

	

32.4 	35.4 	3 	 5 	Nodular hii,wstoiio ill sInai, nrnnrin 	U 	 IS 	K I cm 	Di ey 	1-3 ci,] 	Light grey 	ND 	None 	5% RECOVERY; llitiotte,i and biturnien,  staining to frd,cturcn, line 

fracitiren IlroogliouI i m,ternaL 

Muidnlooe 

	

Fro,n, 	'lu 	Thickness 	Recovery 	 Lill,ologv 	 Until 	Slnatc'/, 	Slnalc 	SInoIc 	I_mn, Nonhn,lc 	[inns 	Structure 	Alteration 	Dcscriptionn 

Thickness 	Cnhou,r 	Size 	Colour 

	

35.4 	37.4 	2 	7.5 	Nodulu, lii,ontonio in shale ira,nrin 	u 	5 	K I c,,, 	Tar, 	3-5 cimt 	Pink 	ND 	None 	7 5'/n RI/CO VERY; IBil,omren filled fractore. Rate cnnoncl in shale. 

M,idstoi,c 
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. 	 . 	 . 

Dr//I Core: 	BM04-0I 

	

Front 	Io 	17.iekri coo Deco very 	 Litliologi 	 Unit 	Shale% 	Shale 	Shale 	L 	Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

37.4 	41.4 	4 	 0 	 0 	 None 	NO CORE 

	

Frain 	To 	Thickness Recoveri 	 l.ittiologv 	 Unit 	Shate% 	Shale 	Shale 	Lust Nodule 	Luns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

41.4 	41.7 	03 	100 	Nulolor litrnslore vitlr wispy shale 	UI 	 3 	C I cm 	Brown 	3-5 cm 	Pink 	I 	 Noise 	Bitumen staining along fractures; 41 70rn - lioness of Moberly 

Mudstose 

	

Front 	To 	Thickness Recovery 	 Litisolngy 	 Unit 	Sitnlc% 	Shale 	Shale 	Lois Nodule 	Lists 	Structure Alteration 	Desert jul00 

Thickness 	Colour 	Size 	Colour 

	

41.7 	44.5 	2.7 	0 	Calcisseosu Shale 	 75 	> 5 cot 	Green 	C I on 	Light grey 	3 	 Noise 	Christina, B011 

Modslonc 
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Drill Core: 	13i1404-02 

Lasting: 4665536 

Northing: 6334476 	NAt): 

Elevation: 27754 

Pro its 	To 	Tltickssess Recovery 

	

4 	4 	 0 	Cog 

Max depth: 42 	 Logged by: GDP 

- 	 Date Logged: 3/22/2004 

.ttliologv 	 Unit 	Shate°/o 	Sliute 	Shale 	LOIS Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

Noise 	0 - 2.5trt Qaatetitary beach sand and gravel at stirface, Devonian Ii tnrostorte 

encountered at 2 Strt 

	

Frosts 	'to 	Thickness Recovery 	 Litttology 	 Unit 	Shate°/o 	Slstsle 	Shale 	Lnss Nodule 	Lint 	Structure 	Alteration 	Description 

Thickutess 	Colour 	Size 	Colour 

	

4 	6.5 	2 5 	5 	Uodntern,iss,nit 	 0 	 ND 	None 	Core consists of rounded pieces of light grey limestone to 7 cut along ss'ttlt 

light brown to light greets calcareous sntsd - looks ttlorc like ground up 

- fractttrcd bedtk rutsltvr than c7ttatentosy. Several of the sntnallcr, ntnntc 

rottnded ILTIS pieces bave a rusty coating bitt still testes to I ICL The largest 

(7ctts) litntestotne piece ltas the IJQU cltareteristics of light test coloor artcl 

eoncltoidal fraetttrc 

	

Frosts 	To 	Thickness Itceovery 	 Lilltotogy 	 Unit 	Slsale% 	Shale 	Shale 	Loss Nodule 	Loss 	Structure Alteration 	Desert ;,tiuu 

Thickness 	Colour 	Size 	Colour 

	

6.5 	9 	2.5 	70 	Nmtular tinrstosrr in shale aunrix 	113 	 30 	-3 etn 	Lo'ey 	1-3 ens 	Light grey 	2 	None 	1,50 metres of apperantly cootnottoas core, top 20cm consists of sinttlar 

strateriol to interval above; \'rty tttinor bitttttteo Ott ftaetotres 

Mtsdstotte 

	

Eros,, 	To 	TI, iekrsess Recovery 	 Littsologv 	 Lull 	Stsale% 	Slsule 	Sirale 	Lirus Nodule 	Lois 	Structure 	Alteration 	Description 

i'tsiek,sess 	Colour 	Size 	Colour 

	

9 	13 	4 	 10 	Shaky nodular tismsscssossc 	 U3 	 40 	 Green 	 Light grey 	ND 	Noise 	Very poor recovery, Abtsnclaot grattssd'tup core, Litre costsists ofut fete 5 to 

IS cuss long pieces of light greets caleutroituts shale and a fete 2 - 4cnr pieces 

of light grey lists, Interpreting ut shale % of 40%. 

Mttdstone 

	

From, 	To 	Thickness Recovers 	 Ltthologv 	 tlssit 	Stsate% 	Shinto 	Shale 	Lists Nodule 	Lists 	Structure 	Atherutios, 	Description 

Thickness 	Colour 	Size 	Colour 

	

13 	15.8 	2 8 	70 	Stvstoy stodular limestone 	 US 	 35 	-3 cuss 	Dark grey 	1-3 cot 	Light grey 	2 	Noise 	20 ctst hardgrottttd between 14 and 15 n1CtTCS )hl.50"); Rceovesy tsssyroves 

anittt dejsllt. 

Mttdstosse 
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Drill Core: 	BM04-02 

Front 	To 	Thick-ti ess Recovery 	 Lithologv 	 Unit 	Shale ,!/. 	Shale 	Shale 	Lint Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

5.8 	21 	52 	too 	Nmiztirr liansiorre or siretencririe 	US 	 25 	1-3 cm 	Dark grey 	1-3 ciii 	Light grey 	I 	 None 	Blackened dents at: 5.00-6.00,6 35 errS 2000. NODS no I Our depth 

marker. 

Mudstorrc 

	

Front 	'la 	't'lnickn.ess 	Recovery 	 Lilliolagi 

	

21 	24.6 	3.6 	50 	rossitiremsi irranstorre 

Unit 	Slnn1e 5/s 	 Shale 	Shale 	Lnts Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 20 	-3 cot 	Tan 	3-5 cnn 	Pink 	5 	Noire 	l3reccia-filled Fracture ciritiog cornet high origIn over top IS dirt of cone 

Interpreting I Stir lost core take in this interval as the rerrrarturrg I Stir of 

core is quite corrspetcnrt Abundant ri-heir brachrs and crirroid pieces to I cur 

over top 30 cot, lrardgrourrd at base (at 23.40). Nodular liruestorre svirir 

30% shale 23.40- 24.10 Scatter -ed bracts to 2 ciii 24,10 - 24.60. NrOTF 

the bottom 50cnt could he incorporated into tire calcirreabte irrters'al or the 

MQU. 

Floats torte 

Frosir 	T. 	'I'lnickssess Recovery 	 Lilliulogy 	 Unit 	Stsnlc°/ri 	Shale 	Shale 	Lass Nodule 	I_sos 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

24.6 	29.3 	49 	100 	Fotsilifeioss tirrrestune 	 32 (MQLI) 	0 	 Tao 	 Pink 	2 	None 	Abundant hitrnrrterr staining and live oil. Scattered fractures curt care at 20 

to 30 degrees to care axis. 

Binrdttnnnn 

Frunri 	To 	Thickness Recovery 	 Litlsologv 	 l.tuit 	Slnole% 	Shale 	Shale 	Lnns Nodule 	Lms 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

29.5 	30 	0.5 	100 	Nodular lirnorrorre rvitlr whirr shale 	02 (MQII) 	5 	1-3 crrr 	Grey 	3-5 erte 	Light grey 	I 	 Erorte 	NOTE: Pelaidal lied missing in this core, see interval helms'. 

Mrrdstone 

Fro os 	To 	Thickness Recovery 	 Lilliolugy 	 Unit 	Slsule% 	Shale 	Shale 	Lists Nodule 	Lois 	Structure Alteration 	Description 

'Thickness 	Colour 	Size 	Colour 

30 	30,7 	0.2 	tOO 	kind and onliarril 	 0 	 None 	Void fill Or ecri calcan earls to slightly tic-calcified shale, hr,  trrirncrn s;rtrrrrntccl 

sound and orirror chalky limestone fragnrrennts to 4 errs; finely bedded (nnrrrr-

scale); showing soil sediment delorrsiatiorr . Top of interval is an top oh' 

coring rain. NOTE: the peloidal bed should he at appraxirniotely 30.00-

3020- brsc of MQU martIn beat 311.20. 
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Drill Core: 	BM04-02 

Pro sit 	To 	'Fit churns Recovery 	 Litltologv 	 Unit 	Shule% 	Shale 	Shale 	Lms Nodule 	Lms 	Structure Alteration 	Dcscri1ttioo 

Thickness 	Colour 	Size 	Colour 

30.7 	37.1 	6.0 	85 	Niilar honantone in •nhale onont 	U 1 	 15 	0.3 cm 	Light bronvo 	3-5 cm 	Light grey 	I 	 None 	Fosniliferons interval 31 . 0 32.90 with 0% shale. l'laedgrovod at 32 70, 

blackened clasts at 30.00 and hardground at 36.00 

tnt adstane 

	

Frosts 	Fo 	'll hOstess lteco very 	 l,ilhology 

	

37.1 	38 	0,9 	100 	StaIn with liowotone rodnion 

Mudstorte 

	

Pro in 	To 	Tis lekitcon Reca von 	 Lithologn' 

	

38 	41.2 	2.2 	100 	Nodular tianstone in shale ronnie 

Miidstone 

	

Pro it. 	To 	Thickit con Recovery 	 r,ithology 

	

41.2 	42 	0 8 	100 	Cntcareoon stair 

loin dstone  

Urtit 	Slsolc% 	Shale 	Shale 	Lrtss Nodule 	Line 	Structure 	Alteration 	Dcscri1nlinn 

Tisickoess 	Colour 	Size 	Colour 

UI 	 50 	3.5 can 	light greets 	.3 cm 	light grey 	2 	Naoe 

Unit 	Sttssle°/o 	Shale 	Shale 	Line Nodule 	Lars 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

IJ I 	 15 	1.3 cot 	light bronoet 	35 ctnn 	Light grey 	I 	 None 	Litnnestotne has slight tart colon over bottom metre, Blackened closts at 

38.00 and over bottom 30 cm Haidgroord at 45 60, C'onceotrotioo at 

small (I .2tnono) otarcanite nodules at top and battoot of interval. 

tinul 	sh.10/4 	Shale 	Shale 	1,isss Nodule 	Lion 	Structure 	AllernhiOO 	Description 

Thickness 	Colour 	Size 	Colour 

	

80 	a 5 cm 	light green 	a I cm 	Light grey 	I 	 None 	Christina Member at 41.20 Vet)' tumor clisseintia tee! itnarcasite, tattle rmy 

be aiim pyrrhotite. LOA at 92,00. 
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Drill Core: 	BM04-03 

Fasting: 465346,1 

	

Northing: 6336545 	NAD: PM 
Elevation: 275.68 

Frons 	To 	l'triekn ess Recovery 	 Lilhologu 

II 	2.2 	22 	0 	No core 

lrorrr 	T. 	'l'lrickrs ess 	Recovery 	 Lrttrologv 

2.2 	3 	08 	25 	Massive Irorestorro 

Mndstone 

Froru 	'to 	Thickness Rccos'ery 	 Litisology 

3 	4.7 	1.7 	10 	Not dvrrrred 

l°rorn 	To 	Thickness Recovery 	 Litlrotogy 

4.7 	6 	0 	85 	Massive tiorasroor 

Modstone 

'roro 	'ro 	'thickness 	Recovery 	 I.ithology 

6 	7.6 	1,6 	ID 	Shale crisIs tionororn o%alvo 

Mudslooe 

Date logged: 3/22/2004 

Usd1 	Shalc°/o 	Shale 	Shale 	t,sors Nodule 	Loss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 . 	 None 	no core recovered; 0 . 1.2m Quarcorrar y beach sand. Des orion limestone 

encountered qt I .2w 

Unit 	Shale% 	Shale 	Shale 	I,rnos Nodule 	Loss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

kM (UQU) 	0 	 0 5 cm 	Tars 	 None 	UQU - Clasls of bitumen stained Inn lisis to 5cm Clasts have been 

moderately vnoadecl by dulls rig. Conchoidnl Sactrire apparent No 

Q oaremary en MeMorroy cave observed 

(Soil 	Slrule°/o 	Shale 	Shale 	Loss Nodule 	Laos 	Structure 	Alteration 	Description 

Thickness 	Caloric 	Size 	Colour 

154 (UQU) 	0 	 Noire 	Interval comprises tan arid light grey elasis of Iris to 5 cor omoderately 

rounded by drilling along ovitli small (<I errs) chips of light green calcareons 

shale Interpretation is (lint there is 	store voclrrlor interval than usually 

seers is the UQU through this interval. 

Unil 	Slrale°/, 	Shale 	Shale 	Urns Nodule 	[rots 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

1J4 (l.IQU) 	5 	1-3 cor 	Light grey 	> 5 cm 	 lair 	 I 	 Noire 	Massive to riwlalar limestone. laters al 4 liD - 5, 00 consists of ircrdrrlav 

linoestorre with 10% slrnlc; light grey rrodvles, fight grey shale. Rernmor rider 

ef core is nrnssis'c UQIt-lookirig but slightly 0mm air_grey rlran lIre distinct 

tori of the interval 220- 3.00. 

Unit 	Sliale°/o 	Shale 	Sun Ic 	Loss Nodule 	Loss 	Structure 	Alteration 	Description 

Thickness 	Cotnrir 	Size 	Colour 

US 	 50 	 Dark grey 	 None 	Only calcareous shale recovered svrth o 10% recovery indicores this nsrtervrrl 

must he quite siraley. Shalc% reported here is s1iecrrinhi cc. 

Max depth: 45 	 Logged by: GDP 
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Drill Core: 	R4104-03 

	

Front 	'to 	Thickness ltccos era 	 Lithologs 	 Unit 	SIsule%Shale 	Shale 	L ans Nodole 	Lms 	Structure 	Alteration 	t)escripliou 

Thickness 	Colour 	Size 	Colour 

7.6 	9.6 	2 	100 	Nodular honstrire is sh.rlo nouns 	US 	 15 	1-3 con 	Dark grey 	3-5 cm 	Light grey 	I 	 None 

Mudstousc 	 - 

	

From 	To 	Thieka ess Itecovery 	 I.,ilhology 	 Unit 	Shale'/. 	Shale 	Shale 	Lois Nodule 	Lynn 	Straclare Alteration 	Description 

'thickness 	Colour 	Size 	Colour 

9.5 	13.9 	4 	100 	Shaky srodotoa losoussorur 	 US 	 50 	I-S ens 	Dash grey 	1-3 cot 	Light grey 	2 	None 

Mudslane 

	

rroso 	To 	Thickness Recovery 	 I .hlnologs 	 Until 	Slnale% 	Shale 	Shale 	Lois Nodule 	I,inss 	Structure 	Alterations 	Description 

Tlnicknsess 	Colour 	Size 	Colour 

	

13.5 	17.9 	5 	too 	Nola, Iioasuosse ía shale osonis 	US 	 25 	1-3 cot 	Dark grey 	1-3 cm 	light grey 	I 	 Noire 	Gradaliaool lower CostlatCt over appraxiotally 50 cot 

Mudstoac 

	

From 	To 	Thickness Recovery 	 Lihisology 	 Until 	Shalci'S 	SIsaIr 	Shale 	Lists Nodule 	Lists 	Slrsnclsnre 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

17.5 	21 	2.5 	90 	Stsslcy oodulos losnss000 	 US 	 35 	1-3 errs 	Dusk grey 	1-3 cuts 	Light grey 	I 	 None 	Blackrssed elects all 9.05- IS IS, 18 33-18,40, 20 0-20.20 

Msudstooc 

	

Fronts 	To 	'rlsicksness Recovery 	 Lilhssulogy 	 Until 	Slsale% 	Shale 	Slsale 	[inns Nostnsle 	Lana 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

21 	24.8 	3 	90 	Necok lissaasl000 is shale oostnls 	US 	 25 	1-3 ate 	Dark grey 	1-3 ens 	Light grey 	S 	Noise 	l3ccosssissg issterbeddcd over ballasts ssnelre. 

Mudstouse 

	

Fronts 	ia 	'lhuicknscss Recovery 	 Lillsology 	 Unit 	Slsale% 	Slsale 	Shale 	l,snss Nonlnnlr 	i,nnns 	Structure 	,&lleruthion 	Description 

Thickness 	CaloLsr 	Siec 	Colour 

	

24.8 	26 	1.2 	40 	Nrolulsnliosrstorc iii stuir nOuns 	US 	 25 	1-3 cuss 	Grey 	1-3 csss 	Toss 	 5 	see description Shale matrix has been allered to a bright gseca color lists nodoIcs may 

have been altered frosts grey In lass color as uvel I 

Modstorse 

	

Fronts 	'ho 	'l'lsirknsess 	Recovery 	 Litlnologv 

	

2511 	38 	'I 	100 	Fosoilileross tin-lose 

ttiisdslosse 

Until 	Shsalc% 	Shale 	Shale 	tints Nodule 	Lists 	Structure 	Alteration 	Description 

Thickness 	Culonnr 	Size 	Colour 

U2 (MQU) 	0 	< I cuts 	'fusss 	> 5 cuss 	Pink 	3 	Noire 	Slramaloporoid - Several Isisussuen-stained Fr notates curl core at 20 - SO 

degrees to core axis 
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Drill Core: 	BM04-03 

	

Pro its 	To 	Thicko ens Recovery 	 Litliologs' 	 Unit 	Slsalc% 	Shale 	Shale 	Lion Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

30 	30.3 	0.3 	50 	Nstlar linosloor with wispy shale 	112 (MQU) 	5 	< I ens 	Tan 	>5cm 	Tan 	ND 	Noon 	Poor recovery. 

	

Front 	To 	Thicko ens Recovery 	 Lilhologv 	 Unit 	Shale9'a 	Shale 	Shale 	Luis Nodule 	Lain 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

30.3 	30.6 	0.3 	100 	Bioelasoc limestone 	 U2 (MQU) 	0 	< I cm 	Tan 	> 5 ens 	Pink 	0 	None 	flardgroand sorface near base. 

\Vackeston e 

	

Frosts 	To 	i'liickrienn Recos cry 	 Lithologo 	 Unit 	Sttule% 	Shale 	Shale 	I_sits Nodule 	Lstss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Sloe 	Colour 

	

30.6 	36 	53 	90 	Nceolartissustoera'itlssviopyshale 	UI 	 10 	< I cot 	Tan 	>5 coo 	Pink 	2 	ter, seedescript Core 32.0-33.0 shows a light grey shade along one kahi(olterotioss'.$) 

Brachiopod-rich interval 33,90 - 3430, I One hardgrasirsd at base 

	

Prose 	To 	Thickness Rccovery 	 Lithologs' 

	

36 	39.6 	3.6 	90 	NoI,ts hiowstano in sbaic nvslris 

	

[rails 	To 	Thickness Recovery 	 Lilttology 

	

39.6 	40.3 	0.7 	100 	Shaky nodular limestone 

Madslonc 

	

Frossi 	ra 	']'It ick tie ss Recovery 	 Lilhotogy 

	

40.3 	43.4 	3. I 	100 	Nodular limestone is attain os,steia 

Mstdslaae 

	

Frosts 	To 	Thickness Recovery 	 Lilhology 

	

43.3 	15 	1.7 	100 	Calcareous shale 

Mmidstone  

Unit 
	

Slsote% 	Shale 	Shale 	I_isis 'Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

UI 
	

15 	1-3 ens 	Dark grey 	7-5 ciii 	Light grey 	2 	None 	Brachiopod binclaslic bed 37.00-37.100. 

Unit 
	

Shsnle% 	Shale 	Shale 	Lnss Nodule 	Loss 	Struclu re 	Alteration 	Description 

Thickness 	Colour 	Size 	colour 

U 
	

50 	> 5 ens 	Grey 	< I ens 	Light grey 	3 	None 

Unit 	Stsalc% 	Shale 	Shale 	1_isis Nodule 	Lots 	Structure 	Allcrahioo 	Description 

Thickness 	Colour 	Size 	Colour 

UI 	 IS 	3-5 ntis 	Ton 	3-5 ciss 	l..iglsl grey 	3 	 Noise 	Several bitoissets-stained fractures ciii core 0120- tO degrees to core axis 

l'lortlgrnamsd at 43,00 and at base of interval Abisvdrtush ntarcasitc tsadalcs 

to 2 ciss within Isardgroutsd as base oh' issserral 

Lull 	Shstste% 	Shale 	Shale 	I,ius Nodule 	1_uss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Siec 	Colour 

	

70 	> 5 clot 	Gs'eesi 	1-3 etsu 	Gs'ey 	2 	None 	Scattered marcasite (I °/s) in nodules to I cot atsd lissisig snsall vertical 

fractures, 11.0.11. at 45.00 
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Max depth: 46 	 Logged by: GK 

Date Logged: 3/23/2004 

Until 	Slnole% 	Sinai c 	Shale 	[ntis Nodule 	[ntis 	Structure 	Alteration 	Dcscrnlnlion 

Thickness 	Colour 	Size 	Colour 

0 	 None 	No Core - l3avkhoc pit revealed Inn of organic rich nnttskcg followed by 

2.8nnn of mel! sorted Quaternary beach sand.  

Until 	Shalc% 	Shale 	Shale 	Lnnis Nodule 	[inns 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 80 	1-3 cvii 	Grey 	< I cnnn 	Eight grey 	3 	 None 	15% RECOVERY - Upper 20 cot hmakert op Otto to rcrtnovol htr,rr clviii sIt. 

lIrtil 	Shole% 	Shale 	Shale 	Lnnns Nodule 	Lots 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Norte 	Cone till - Oilttnnett stained uvhtne limestone nodules and Mcivlunuay sands 

inn large void Sonnte greet, nntttds mixed in with McMunay. Very fractured 

and ground op 

[nil 	Slnole°/e 	Shuttle 	Shale 	[inns Nodule 	[inns 	Strnnclnn re 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 o 	 None 	10% RECOVERY - Mostly tivtllittg nnad, but tlrcrc in sante gmcctr trod or 

shale that as recovered lbo,nn the interval 

Until 	Slnule% 	Smote 	Shale 	[inns Nodule 	Linus 	StrniclureAllcrulionn 	Description 

Thickness 	Colour 	Size 	Colour 

Ll3 	 0 	 None 	20% RECOVERY -5 cttn of large rounded svhitc littnestorte trodtnlcs on 

drilling nntrd above I Sca, of greet, ntnud/slrotic ruined in st-it/n drilling tttttd 

This interval is speculative to be qtnitc slnalcy Otto to poor recovery. Sortie 

fresh bitttnnnctt Ott ltr,,estorte rtodtnlc 

Drill Con': 	B11104-04 

Fasting: 406874.6 

Northing: 6336845 	NAD: 

Elevation: 276.46S 

Front 	IC 	Thick- nt cot Recovery 
	

lithologs 

IJ 	3.8 	3,0 	0 	n/a 

Front 	to 	Fldcknt cut Recovery 	 Lilltologv 

38 	6.8 	3 	 IS 	Catrareous sirtle 

Madntonc 

From 	To 	Tinieko ess Recovery 	 Lillnotogy 

6.8 	9 	22 	35 

	

l'ronnt 	To 	'Flticktness 	Itecover. 	 Litlnologv 

	

9 	12 	3 	10 	Not Dercrnnirred 

	

F, inCo 	flticknncsn 	Rceo very 
	

1ittttnlogv 

	

12 	13 	I 	 20 	Not 
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Drift Core: 	BM04-04 

Fro n 	to 	'fhiekrscis Recos err 	 Littsotog5 	 Unit 	Stsulc% 	Shale 	Shale 	Lios Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

3 	17.75 	475 	85 	Nodular Iinrnuronn in slide nutria 	U3 	 15 	a I can 	Grey 	I-S ciii 	Light grey 	2 	 None 	Several froclores - oil fractures are bitumen filled us dli inure live oil lorge 

scale fractures from I 3.20nr - l3.SOnut 13 Mm - 14 Din and IS 7Ooi - 

15 SOns; SEamen filled and stained Sonic Ii se oil 

Unit 	Stinter/i 	Shale 	Shale 	Lrus Nodule 	Inns 	Siroctore 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 20 	< I cvi 	'ross 	n: I cuss 	Light grey 	2 	 None 	t3stu111cn sInning along fraclures, 

Unit 	Slusstc°.4 	Shale 	Shale 	Lois Nodule 	l,ntss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Sire 	Colour 

US 	 70 	a I ens 	Grey 	C I cur 	tight grey 	2 	 Noire 	SO°/i RECOVERY - 20cirl hilomen, live oil h's'oclorn Wain doo'ri from sop of 

recovered core (depths oulcerloio doe 10 recover)?) 

Lint 	Sl s atee/ss 	Shale 	Shale 	Lass Nodule 	Inns 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 Noire 	Green mod deposited varying from high angle at hose of korsi hole 10 

lionszoosol situp of hole. Several bitumen filled McMon'oy dons svilhori 

nuid. McMon'oy with hilooren and live oil 011011 of interval,  

Modstone 

	

Front 	To 	't'lockness Recovery 	 Litlsotogr 

	

7.75 	IS 	0 25 	100 	Nodslur lisreitore in static rassric 

Mssdslnise 

	

Pro us 	In 	'thickness Recovery 	 Litluotogv 

	

IS 	21 	3 	50 	Sholey nodular lodestone 

Modsinne 

	

Fro on 	To 	Thickness Recovery 	 l.iltuology 

	

21 	23.35 	2.75 	80 	Case lilt 

h r001 	To 	Thickness Reeus'cry 	 Litlsotogv 	 Unit 	Shute% 	Shale 	Shale 	Inns Nodule 	l,ros 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

23.35 	24.4 	1.05 	100 	Nodular loirslooe in susie ruitrir. 	US 	 IS 	C I do 	Onosnul 	1-3 cm 	toil 	 2 	 None 	Nwlule size increases doaqi outenvol, hhioeloSilc oslciwol lions 23.5510 to 

23.90111. Contains bnach' shell li'ogmnnts and criooids, Sonic nsnall fracloses 

shsrossghsooi isuleu vat and a  large fnaciore/fssolt from 21 30sst to 24.40o1 

tlitumeo slaioiog alnog fractures 

hYsuckestone 

Frouni 

 

To 	t'luicluoess Recovery 	 Litlrotttgy 

24,4 	27.6 	3.2 	100 	Fossiliferous linsruloire 

lb out o ds I n n e 

Unit 	SlnuletN, 	Shale 	Shale 	tins Nodule 	Linus 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U2 (MQIJ) 	S 	C I cot 	Ton 	> 5 cm 	Pink 	 I 	 None 	MQU - Slromoloporosd Units tbstouiueur osud hilusisess staliruiug Within  

permeable regions and nimbi froassis er in swans. 
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Drill Core: 	B1104-04 

From 	To 	Thickness Recovery 	Lithologv 	 Unit 	Shnte% 	Stink 	Shale 	Lnnnn Nodule 	Linis 	Structure Alteration 	Descriptions 

Thickness 	Colour 	Size 	Colour 

27.6 	28.05 	0 45 	75 	Nodalaa Iionioac all nuinpy shale 	U2 (MQU) 	5 	< I con 	ltaonvni 	1-3 ciii 	Pick 	3 	Nave 	MQU - Nodular Unit - Esimsis c fraclnnrinng in nodular nail; Bitaarca 
staining and bitoetco along &actnaes Pan of nicelnilar omit is likely muissnog 
due to structure. 

Modotore 

Front 	To 	Thickness Recovery 	Lill nolo2y 

28.05 	28.1 	0.05 	100 	ttioclaatnc lissiommc 

IVackestomie 

Froinn 	la 	Thickness 	Ocean cry 	litliotogy 

28.1 	30 	1.9 	0 

Unit 	Slna t e i/a 	Shale 	Shale 	Lnnns Nodule 	Linis 	Structure 	Alter ationn 	Description 

Thickness 	Colour 	Size 	Colour 

132 (MQU) 	5 	< I ciii 	Grey 	3-5 cm 	]'an 	2 	None 	MQU - Peloidal Unit, Only Scat recovered, remaining palaidal unit likely 
lost dnte to strnrctore Bitumen along fractures 

Unit 	Stna l en/e 	Shale 	Shale 	1._inns Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Noire 	No Core-Not recovered in drilling 

Fromin 	To 	Thickness Recovery 	Littnnnlogn 	 Unit 	Slnnle% 	Shmtie 	Shale 	Lois Nodule 	I..mns 	Structure 	Alteration 	Description 

- 	Thickness 	Colour 	Size 	Colour 

38 	32.75 	2,75 	90 	Nodular lmmnaslaime in nimala nw,is 	UI 	 20 	K 1 cm 	Dark grey 	I-I ciii 	Grey 	3 	None 	Fractnrorg signincoat nhroniglnoat irlersal Major lainll/liaclame an tap of 
interval, sand and iiniid. Oilier inmajcrr lioclures from 30.1 Sin - 30,20m and 
31 lOin-I 1.50th, l3itnnmea staining along fractures, ldnmestoar nm]alrs in 
shale become srntnller dawnmsrclion; llraclis at boiloni of a larval froat 
II .95nnn - - 12 55m and 32.70m 1032 75ni. 

Pal a ds love 

Pro on 	To 	lii ickmness 	Recovery 	I.,itliologv 	 Unit 	SlnalctmVa 	Simile 	Shale 	1_inns Nnnlnnle 	Lnmns 	Struchmnme 	Alteration 	Description 

ilniekuess 	Colour 	Size 	Colour 

32.75 	37.35 	4.6 	80 	Nnlmul:rr lrmucniarr in mUIr minis 	U 	 IS 	C I ciii 	Ijark grey 	3-5 ct-n 	Grey 	3 	None 	Clean 20cai pink Ii nnesioaa na-ni at nap of interval. Coalamnis aonne brachs 
Major 40cm long fauld/fnocliirc beneath seitli bilamait and lire oil, Ford t/
frociore irooi 34.20m - 34 .45rn, bitumen staining/live oil; Occassraaal large 

brachis in shale. 

Modnlaoe 

I-mum 	To 	Thickness Recovery 	Lithnotogy 	 Frill 	ShmaIct'nm 	Shale 	Shale 	I_inns Nodule 	Luis 	Structure 	Alleratioun 	Description 

Thickness 	Colour 	Size 	Colour 

37.35 	38.6 	125 	25 	StraIn mmli limmneslaao uodnrlcs 	U 	 55 	C I cam 	Grey 	< I con 	Gicy 	3 	Noire 	25% RECOVERY - small rounded and angnmlar limestone clasts at shale 

Mudstooe 
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Drill Core: 	B4104-04 

Frosri 	To 	Trickisess Rccavrrr 	 Litltolugv 	 hut it 	Sltale% 	Shale 	Shale 	Lots Nodule 	I.ros 	Stroetur 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

38.6 	41.65 	3 05 	75 	NcnIular Ilineslorit in strain minis 	Ul 	 15 	< I err 	Dark grey 	1-3 car 	Grey 	2 	None 	l-lardgrouod at top of interval Brachs itt shale at hose of lmardgr oartd. Major 

fatift/flactare @30 OOnr. NI id and samal I clasts, [liiattrcn 5131,11 rig along 

other un nor fracture sarfircat, Rare sulphides in limestone, l-Iordgreund at 

base of interval. (Caittact with Christina) 

tvintdstotte 

Froutr 	Ta 	'Ilsiekutess Recos cu -v 	 Lithologv 
	

Unit 	StiuleVo 	Shale 	Shale 	Lots Nodule 	Lrtus 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

41.65 	42 	0 35 	100 	Calrtarocs shale 
	

Noire 	Christina - 1/011 
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Drill Core: 	B11'04-05 

Fasting: 466203 

Northing: 6338567 	NA!): 

Elevation: 28268 

Irons 	'to 	Thickness Recovery 	 Liltsulogv 

0 	6 	6 	15 	MosSivc tinsesiossn 

Max depth: 46 	 Logged by: GDP 

Date Logged: 3/25/2004 

Unit 	Shale./. 	Shale 	Shale 	Loss Nodule 	t,ssis 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U4 (UQU) 	5 	0 I ens 	Tan 	> 5 cot 	Pink 	3 	 None 	UQU at surface at this location. Rusty ss'easlsenissg and soil/roots along 

fracture at 2.8ns, I3ituoseo staining on fractures throughout; flotsons UQU 

contact is at cud of drill run. 

Mudstooe 

	

Front 	To 	Thickness Recovery 	 LiilsoIog3 

	

5 	9 	3 	30 	Not detennitsed. see description 

	

Front 	To 	Thickness Recovery 	 Lithology 

	

9 	I? 	3 	5 	Net determined, see descrit,tion 

	

Frosts 	To 	Thickness ltecos'erv 	 Lithotogy 

	

12 	12.5 	0.5 	75 	Not detrossined, see drncriptiou 

	

Pro no 	'la 	'III iciness 	Recovery 	 I .ilmsology 

	

12.5 	17 	4.5 	70 	Shatoy oodutar liousione 

Mtndstotse  

Visit 	Slsate°/ 	Shale 	Shale 	loss Nodule 	l,isss 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 0 	 None 	40 csss of fault gotige with pink and grey lists clasts nis a calearcoes osud 

matrix; 40 din shale with lstss nOdUles, 60% sltule, 20 ctss of oodular lists in 

shale ssnatns, similar progenies to underlying interval. 

Unit 	Slsate 5/o 	Shale 	Slsote 	Lists Nodule 	Loss 	Structure 	Alterations 	Descriptions 

Thickness 	Coloar 	Size 	Colour 

US 	 0 	 . 	 None 	5% RECOVERY . Core consists of tots hits nodules to 3 cnnn stills very 

sssinrot greets ealcoreous sinalc '['his interval is likely :i relatively slnalc.ponr 

nodular I nssnestunte 

Visit 	Sh a le% 	Shale 	Shale 	Lists Noslnsle 	Lnos 	Strurclusn'e 	Alteration 	Descriptions 

thickness 	Colour 	Size 	Colour 

	

0 	 Noise 	50 cnsn interval was drilled Without a core hasrel, and therefore she cone 

consists of stuall chips of rock to 2 cns Majority of chips ate greets 

ealcareaus shale indicating the interval is rcl:slsvely shalc.ririn, perhaps 50% 

Visit 	Slsale% 	Shale 	Shale 	Lnuns Nodule 	Lists 	Structure 	Alleralion 	Descriptions 

Thickness 	Colour 	Size 	Colour 

US 	 40 	13 cnss 	Dunk grey 	1.3 csss 	Grey 	2 	None 
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Drill Core: 	B11104-05 

	

'root 	To 	'lb iekrress Deco s err 	 Lithotogv 	 Unit 	Shale%Shale 	Shale 	lbs Nodule 	Lois 	Structure 	Alteration 	Description 

'l'lnickness 	Cob or 	Size 	Colour 

17 	20.6 	3.6 	85 	Nwtular lisOttono in th,utrrrutris 	Li3 	 25 	1-3 cot 	Dark grey 	1-3 err, 	Grey 	3 	 None 	Increase in shale Ph doo> ward 5 rio bracciated zone at top of interval 

N'ludslone 

	

Fm rn 	To 	Thickness 	teen very 	 I,ithology 	 Unit 	Shalc% 	Shale 	Shale 	Lion Nodule 	Lion 	Structure Alteration 	Descrnptiou 

'thickness 	Colour 	Size 	Colour 

	

20,6 	26.1 	5.5 	70 	SLimy nodular lrrsratosn 	 013 	 35 	1-3 cat 	Dark grey 	-3 car 	Grey 	4 	 None 	Interval is ioterbeddcd/rtcclular in places. Itluckened clasts 20.65-20.70, 

blackened dusts and hardgrorrttd 25.35-25.40; t-lighly fractured cone svttit 

Sent Iltiek brecciared sections scattered tlrrooghant roughly every older. 

Modsiane 

From 	'Jo 	'lit ickitess Recovery 	 Lithologi 	 Unit 	Shale% 	Shale 	Shale 	1,1115 Nodule 	1_tits 	Structure 	Alteration 	Description 

'thickness 	Colour 	Size 	Colour 

	

26.1 	26.5 	0.4 	lOS 	Nniar tiroottone ill rhain nOrnia 	013 	 20 	1-3 cat 	Grey 	1-3 cot 	Grey 	2 	 None 	Hordgronad ts'ntlt blackened clarIs 20 10 - 26.25 Abundant Itracitiopods 

llttotrgltattl. Lower contact short's air erosional ''etttbnytttetrt" ctrttirrg I Ocrrn 

daas'o into the sImon trod 

Mndstone 

	

Jtmomtt 	To 	Thickness Recovery 	 Lilhology 	 11011 	Sltule% 	Shale 	Shale 	I_run Nodule 	Litis 	Structure Alteration 	Description 

'thickness 	Colour 	Size 	Colour 

	

26.5 	29.6 	3,1 	100 	yossitirrrovt hrrrrstorre 	 012 (MQLI) 	3 	< I can 	Tao 	> 5 cot 	Pink 	I 	 Noire 	Srrrall (3crnt) pocket of braehiopcxl traslr rnittr light brorr'rt speckles at tire tap 

of the ioterwal, sirttilor to that scorn in DM02.02 above the MQIJ 

Birdstoruc  

"toot 	To 	'thickness Recovery 	 l.itltoloy 	 Unit 	Shate%r 	SItole 	Shulc 	Lots Nodule 

'thickness 	Colour 	Size 

29.6 	30,35 	M5 	100 	Neolatur tirr'estoon o'ittr wary tlrule 	U2 (MQIJ) 	10 	< I cnr 	Itrowni 	> 5 cot 

Mrrdstooe 

Urn or 	in 	iinicknr ens Iteenvery 	 litlnology 	 Unit 	Shole"/r 	Shale 	Sho Ic 	I_rims Nodule 

Thickness 	Colour 	Size 

30.75 	30.9 	0 IS 	100 	tltnvlirttin lrrrrertorre 	 U2 (MQU) 	3 	K I cm 	Tart 	>5 cnn 

gra inst colic 

Front 	To 	Thickness Recovery 	 l_itltobogv 	 Until 	Stiale% 	Shale 	Shale 	Lnnrs Nodule 

'thickness 	Colour 	Size 

30.5 	33,0 	33 	irS 	l4trtirr hrnuoturro ill viralnrrrrrr's 	lit 	 IS 	1-3 crrr 	Dark grey 	1-3 cm 

Mrrdstone 

1,rtts 	Structure 	Alteration 	Description 

Colour 

'tarn 	 2 	Name 

Lans 	Structure 	Alterntion 	Description 

Colour 

Pink 	0 	None 	Peloidal miii 

Lots 	Strttetare 	Alteration 	Description 

Colour 

Grey 	2 	Name 
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Drill Core: 	BM04-05 

Fro to 	To 	Ph ickneos Recorcrv 	 Lilhologv 	 Unit 	SIinle°/u 	Shale 	Shale 	lots Nodule 	Lair 	Structure Alteration 	Description 

Thickness 	Colour 	Sine 	Colour 

33.0 	36 	2,2 	60 	Nodular lirruslure oiih rrhpy shale 	U I 	 10 	< I cot 	Brown 	> 5 cur, 	Pink 	2 	None 	BrachiopwLrrch interval 34 30w - 34 60n l-lardgr oorrd at 35.70oe and 

35 9Oor 

Madslnne 

Frour 	To 	Thickness Rccoscrv 	 Lishology 	 Unit 	Shalc% 	Shale 	Shale 	Iris Nodule 	Lint 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

36 	40.6 	4.6 	75 	Nodular linusiono iii shale 151165 	 u 	15 	1-3 cot 	Dark grey 	>5 ciii 	Light grey 	2 	None 	50 0/6 recovery over lop 2 inctnes, 100% recovery below. Blackened clash 

40.55rrr - 40.60m,  

Mudstene 

Front 	To 	Thickness Recovery 	 l,itlrology 

40.6 	41.4 	0,9 	90 	Shale asiA Ibnesloee a dales 

Mudulonc 

Fro ,n 	To 	Ttuiekrtess Recovery 	 Liltrology 

41.4 	44.5 	3 I 	90 	Nodular tirsloee in Ml, colon 

Medalotec 

ltroot 	To 	llniekrtess Recur cry 	 Lithrologv 

44.5 	49 	1.5 	100 	Shale eel> liouslaur nodules 

Mudutooc  

Unit 	Stto l e n/o 	Shale 	Shale 	Lint Nodule 	lots 	Structure 	Allerohunu 	Description 

Tlochutess 	Colour 	Size 	Colour 

UI 	 70 	a 5 cnr 	Green 	K I cci 	Grey 	3 	Noire 

Unit 	Slnatc% 	Strahe 	Shale 	[nuts Nodule 	[ms 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Crdottr 

UI 	 IS 	I-S CIII 	 Bresro 	> 5 cot 	Tori 	 2 	None 	llardgrouud with blackened cloUt and 5% pyrite/marcasite (1-3 cliii 

aggregates) 41 .4Oor - 4 I bOor. I-lardgrueod 44.30m - 44,50m. Base of 

Moberly at 44,50111 

Until 	Slrnle% 	Slink 	Shuttle 	Purrs Nodule 	Lusts 	Structure 	Alteration 	Dcscrt1rtintr 

Thickness 	Colour 	Size 	Colotur 

	

60 	> Scot 	Green 	K I cr0 	Grey 	2 	None 	Christina Fin. 0144 SOot. 120.11. 01 46.0Onr 
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Drill Core: 	BM0I-06 

Eas tin g: 466786.5 

Not - thing: 6338446 	NAt): 

Elevation: 28431 

From 	So 	'fir ickoess Reco very 

0 	2 	2 	 0 

lit ho iogv 

Max depth: 45 	 Logged by: GDP 

Dale Logged: 3/24/2004 

Until 	Shule% 	Shnle 	Slink 	Linns Nodule 	Lnus 	Structure Alteratioo 	Description 

Thickness 	Colour 	Size 	Colour 

	

None 	Approxintatly 2 metres of quareroary till overlying linrestooc exposed by 

backboc at surface 

	

Frono 	To 	Thickness Recovery 	 Litltologv 	 Unit 	Sltole% 	Shale 	Shale 	Lnnns Nodule 	tints 	Structure 	Alternhio,t 	Description 

Thickness 	Colour 	Size 	Colour 

	

2 	2.4 	0,4 	40 	Massive tiooaslotre 	 04 (LIQU) 	5 	0 1 ens 	Tax 	> S cot 	tort 	NI) 	Noire 	40% RECOVERY Core coosists ofa ltnrtrlfoll ofrouudcd tart queue ood 
crystallite tacks to 3 cot overlying angular (1Q13 clasts to 7 cut (full core 

svid(lr). NOTE: no casing used down to 9 or tesultttrg in qualenr:try Cave at 

top of drill rues 2.0-2.4,2.4 - 4,4,44 - 6,4,6,4-90 

Unit 	Sltatc"/,, 	Shale 	Shale 	[inns Notlnnlc 	tints 	Strttctstre 	Alteration 	Description, 

Thickness 	Colour 	Size 	Culu,tr 

04 (IJQLI) 	5 	K I cot 	Tan 	> 5 cttr 	Soo 	ND 	None 	15% RECOVERY - Orre surb-rorrrtdud Scrrr piece of siderirrt'cd Into at top of 
interval stttderlaio by 4Q14 clrrsts to lOctit long ((till core ss'idrlr( [have of 

UQU interpreted lobe at 4,40. 

1_Inil 	Shtnle% 	Shale 	Shutle 	Lints Nodule 	Lnnns 	Strnnclnre 	Alteration 	Descriptions 

Thickness 	Colour 	Size 	Colour 

U) 	 0 	 Noire 	5% RECOVERY - Cure cutnsisrs of well t otrrtdod clesin of crystntlivc iocks, 

[tilt u1tzite and sidehte to 7 crst along with angular chips of calcareuus green 

shale Interval is likely quite slroley. 

(vi a 4i torte 

Front 	TO 	Thickness Recovery 	 Litttotogv 

2,4 	4.4 	2 	IS 	Massive tiosestorro 

Mudstorre 

Fronts 	To 	Thickness Reens cr5 	 Lihlttttogr 

4.4 	6.4 	2 	 5 	Not deteostirerl, see deseriptrurt 

Itro it 	To 	'['It iekntess 	Recovery 	 l_illnology 	 Unit 	Slt aIec/,, 	Shale 	Shale 	L 	Nodule 	[Inns 	Slroelt,re 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

6.4 	9 	2,6 	IS 	Not dotoorninnsd. ire des'rritrtiurr 	U) 	 o 	 Notre 	15% RECOVERY - Core consists of rvcll roatrdccl davIs of cryststlitrc 
rocks, bit qsoise arid sidorite to 7 cttt alortg rvirlr arrgular chips of calcareous 

gu'eett slrule. hiettortr 20 cur is rrochrtlar Inns with 15% slrale. 
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Drill Core: 	B1104-06 

Fro on 	in 	Thickness Recovery 	Lishologs 	 91011 	Shule% 	Shale 	Shale 	tins Nodule 	Loss 	Structure Alteration 	Description 
Thickness 	Colour 	Sire 	Colour 

9 	17.4 	S 4 	50 	Shirley oodrlur lirsscsiorsn 	 U3 	 50 	1 -3 errs 	C'ss'oerr 	1-3 ens 	Grey 	3 	None 	40% secoecry 90- 12 0, 100% 12,C) -  17.4 

NI udstcsne 

From 	To 	1 hiekam Recovery 	Lid rology 	 Unit 	Shnle% 	Shale 	Shale 	Lms Nodule 	Luis 	Structure Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

17.4 	22 	4,6 	40 	NuIar Irososlonc in shale ssassrrr 	[53 	 20 	1-3 errs 	l.iglns grey 	I -3 ens 	Grey 	5 	None 	Abundant froelrrring cod localized breccialion throughout Moderate 
bitunren staining on fructnrr es 

M tida toll e 

Frosts 	i'o 	Thickness Recovery 	Lithotogy 	 Until 	Slsule% 	Shale 	Shale 	Lists Nodule 	[uris 	Structure 	Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

22 	25.6 	3.6 	SO 	Shale0 nsodnnlrr lirrusrosro 	 [53 	 35 	1-3 ens 	Greets 	1-3 ens 	Grey 	3 	None 	Moderate hitrroserr staining on fractures. 

- 	 Mudstorsc 

Frosts 	To 	Thickness Recovery 	Lithologt 	 Unit 	Slsnle% 	Shale 	Skate 	Lists Nodule 	Lists 	Structure Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

29,6 	29.3 	3 7 	100 	Fossiliferous irons torso 	 [52 (MQU) 	5 	o I ens 	'loss 	> 5 errs 	Pink 	I 	Nurse 	Top 30 errs contains distinct light grey "spiersies", I rrrrrr s 2 crrr. 
Uardgrorrrrd at 25.60. 

llirrdslorre 

Frosts 	'to 	Tlsickrness Recovers' 	Lithologs' 	 Visit 	Strnle% 	Shale 	Slink 	loss Nodule 	I_sits 	Structure 	Alteration 	Description 
l'hsicknrss 	Colour 	Size 	Colour 

29.3 	3905 	11,75 	90 	Nrxlsilur lirsusroue rs'ilhssrispysh.sbe 	132 (MQU) 	IS 	< I errs 	Tars 	1-3 errs 	'I'nss 	I 	None 

Mucislorse 

l 5 rons 	To . 'thickness Ilecovery 	Lillrology 	 Visit 	Shule% 	Shale 	Shale 	Lists Nodule 	1_sos 	Structure 	Alteration 	Description 
Thickness 	Culori r 	Size 	Colour 

30,09 	30.5 	0.25 	100 	hlinelustir lirroslosre 	 [52 (MQU) 	5 	0 1 errs 	Tar 	> 5 errs 	Prnk 	0 	Norse 	1% dissesssissuted lsN'itc/rssos casite in aggregates to 3 rssrss 

g rn irs 5 10 0 e 

l5 rusn 	To 	l'lsickiness Recovery 	Ltslsologv 	 Visit 	Slsole% 	Shale 	Shale 	I_tins Nodule 	I_isis 	Structure 	Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

311.3 	39.6 	93 	75 	Nrujotsss hirsustosso sr shale ssuslnis 	U 	 IS 	0 I errs 	1_igirs grey 	3-5 ersr 	Grey 	3 	None 	1 5% eccos'cr'y 36.0 - 39.6, 100% elsernlrere Cosrsisterrl litisniagy. 
Ahussdusrr srrb- s'eniical fractures tlrronsglsorsr 	Its'uchroisucl - r'rclr  rotersal 
34.10-3420 llasdgrorrrd at35,60-36.00 and 39.55-3960 

Msrdssorse 
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Drill Core: 	BM04-06 

	

From 	So 	Thicko ess R, C., era' 	 Litliology 	 (hilt 	Slinle% 	Shale 	Shale 	Lint Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

39.11 	40.3 	03 	90 	Siralo cliii hssutlrm rrrrios 	 UI 	 60 	> 3 cm 	Green 	< I car 	Grey 	3 	 Nooc 

Mud.starre 

	

ttroui 	To 	Thieko rss Recovery 	 Lid iolop 	 Unit 	Strate% 	Shale 	Shale 	inns Nodule 	Lnts 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

40.3 	43.3 	3 	90 	NcGriar tirrwstonr is slialenstirli 	U 	 15 	1-3 cnr 	lair 	> 5 cm 	Tart 	 4 	 Noire 	Gradual oonsitiorr dowoward in both Ims and shale color moor grey to 

tarr.Brecciated rrrtrrvol 4000-41190. l-lar'dgrorrnnd 40,30 -40 55 arid 

4325-45,30. lOuse of Moberly at 4370 

NI in ds Ionic 

Front 	lu 	Thickness Recovery 	 I .ithotogv 

43.3 	40 	1.7 	100 	Shrlr oath lisuslarno nrodirIea 

Mudstorre 

Until 	Stnate% 	Shale 	Shale 	Lnrns Nodule 	Lins 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

60 	>5cm 	Grecrr 	< I cr11 	Grey 	2 	Noire 	Top of Christirra aI4370 SlOG. 111 45. 
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Drill Core: 	84104-07 

Easliag: 467125 

	

Northing: 6338830 	NAD: 

Elevation: 280.1 

	

From 	TO 	Th ickness Recovery 	 Lilhotogv 

0 	4 	4 	 0 

	

Front 	To 	'lb tck,rcss Recovery 	 Litirology 

4 	9.35 	1.15 	25 	ttioclirsrk lioustorru 

graissiorle 

	

Front 	To 	Thickness Recovery 	 Lillrology 

	

5.35 	5.75 	0A 	100 	Sraelatiie linosrose 

Rudsione 

	

Fruos 	To 	Ilsicko ess Recovery 	 Lilliology 

	

5.75 	6.5 	1 75 	100 	Bioclasoc Ibrnsionr 

Rudsrorre 

	

Fruits 	Irs 	Thickness Recovery 	 Litlsology 

4.5 	6.95 	045 	t oo 	Biaclastic itrOsi000 

Redstone 

Max depth: 27 	 Logged by: GK 

Date Logged: 2/24/2004 

Unit 	SI, atc% 	Shale 	Shale 	Lms Nodule 	Lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Noire 	Casing - NO CORE - mr of nroskeg and Snr of lirrresronc Suspect that the 

limestone is crystalline fossil riell high calcratrrr 

Unit 	Stsute% 	Shale 	Shale 	1,rnis Nodule 	Linis 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 5 	C I crrr 	Light grey 	> 5 errs 	Tart 	 I 	 Noire 	Brach rich fossiliferous lirnrcslnrac. 

Unit 	Shale% 	Shale 	Shale 	Lots Nodule 	Lias 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 I 	C I crrr 	Light grey 	> 5 crtr 	Grey 	I 	 Noire 	Large lrraclr frogorenrrs (I -2cnr) and cnrroids (0 75crrr) lap d1rosit Lois of 

live oil, brtorrrcrr and hitunreri slanting in irrlcrs-al, 

Un i t 	Slnolr% 	Shale 	Shale 	Lots Nodule 	Lois 	Structure Alteration 	Description 

Thickitess 	Colour 	Size 	Colour 

13 	 I 	< I crrr 	tight grey 	> S crrr 	Grey 	I 	 Noire 	Brach fragments 0.2crrr - 2cm, Some bilarrrenr staining, s -cry little lrinorancnr 

and usc oil 

hiatt 	Slinle°Ar 	Shale 	Shale 	Lass Nodule 	Lois 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

US 	 5 	C I cur 	Tan 	0 5 cur 	On cy 	0 	Noire 	l3ruchs frorrr 0 2crrr to I .Scrrr. I -2rrrrrr crinoicls 

\Veulrrcsct:ry, October 13, 21104 	 loge I of 3 
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Drill Core: 	13M04-07 

Front 	To 	'list eko ess Recos cry 	l,ithologv 	 Unit 	Stsole% 	Shale 	Shale 	[iris Nodule 	Loss 	Structure 	Alteration 	Description 
Thickness 	Colour 	Size 	Colour 

6.95 	10.05 	3A 	100 	tos sr l l lo rour lirnosiasir 	 U2 (MQU) 	I 	C I ciii 	Dark grey 	> 5 uris 	Pink 	I 	Noire 	MQU - Strooratoporoid Unit, Large vogs, no btuioerr civ hirornien siaiaiog in 
sonic rugs. Oilier fractures and rugs air bitumen stained, and lull Of 
basrrsee and live oil Generally core is very loss in bitumen earliest relative 
to others cores. 

l3a;irtds;onc 

	

Fronts 	To 	Tlsiehocss Itecos cry 	Lithology 	 Unit 	Slrolc% 	Shale 	Shale 	Laos Nodule 
l'lnicknsess 	Colour 	Size 

	

10.05 	II 	0,95 	100 	Nodsl.srlioresiooraiitriuiipy shuts 	112 (MQU) 	5 	C I errs 	[Orarvir 	1-3 ens 

Mudstone 

	

Froni 	In 	Thickness Recovery 	Lilliology 	 limit 	Shalc°/s 	Shale 	Shale 	Loss Nodule 
Thickness 	Colour 	Size 

	

II 	11.20 	0 25 	100 	Biorlastic tirrasioric 	 U2 (MQU) 	3 	C I errs 	l3rosvo 	> 5 errs 

- 	 Wackestotse 	 - 

	

Fro nri 	To 	'thickness Recover) 	Litlmology 	 Unit 	Slsale% 	Shale 	Shale 	Lois Nodule 
Thickness 	Colour 	Size 

	

11.25 	19.6 	435 	95 	Nrvtsotsr tise'sioec in sirstensoris 	UI 	 15 	C I ens 	Dark grey 	C I ens 

Msrdsiorie 

	

Fruni 	To 	Thickness Recovery 	l.illnologv 	 Unit 	Shale% 	Shale 	SIsaIc 	Loss Nodule 
Thickness 	Colour 	Size 

	

15.6 	21,4 	5,8 	60 	Nolsitur lorusinoc is strut; Crisis 	u 	IS 	C I en; 	Dark grey 	I-S cot 

Lists 	Structure 	Alterations 	Description 
Colour 

Grey 	I 	None 	MQU - Nothalar Fractured frotsr drilling. 

Ltnss 	Strsnctnsre 	Alteration 	Descriptions 
Colour 

Grey 	I 	Nurse 	MQU - Peloidal; Rare crisraids. 

Lists 	Structure 	Alterations 	Description 
Colour 

Light grey 	I 	None 	Occasional large braehs, lens - I. Scos lrnrrr Ii 75 a in 1-1,90m, Mirror 
vertical froetsorinig @15  COin, filled  ss'ith grey crud 

Lois 	Structure 	Alterations 	Description 
Colour 

Light grey 	3 	Nose 	Large veilical fault/fracture flairs 15.75111 - I 7.35rn; (u;tvo - nnissnrg curt, 
has I lIens or calcareous issod scitli stnrall limestone uI;ssts), IS O5rnn - IS IOns 
(bilunsen staining), IM 5n) -9 95rsr, 20.25or - 21 .4Onr (rssinsssg core - 
case, ss'ish 55crrs 01 cahuosreotis niand and small rasrrruled limestone closts 

Mt;tfstoire 

Frons 	in 	i'liieksn ens Rccos'erv 	Listsnlng) 	 Unit 	Slsale°/o 	Shale 	Sluste 	Lntss Nochsnlc 	Loss 	Structure 	Alteration 	Descriptions 
Thickness 	Colour 	Size 	Colour 

21.4 	24 	26 	100 	Nruioitai liorsmose in shale nsrrris 	Dl 	 10 	C I errs 	lflrossm 	1-3 cirs 	Pink 	2 	None 	Major fracture frorsr 21 SOns to 21.60or, hitursreis Staining 055 5 aenoire edge., 
Srrlplrides @ 23.20rrr; Minot fracttrri rrg in sipper pars or interval, sins 
broken sip by drill; Mirror broclrs honour 50crrr 01 interval 

Msodstoite 
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Drill Core: 	BM0407 

From 	Fo 	TM ickoess Rccovery 	 Lithologs 	 Unit 	Sliale% 	Shale 	Shale 	Lms Nodule 	Lets 	Structure Alteration 	Description 

thickness 	Colour 	Size 	Colour 

IOU 	Shale oioIi limestone omlitles 
	

Nose 	Christina Formation EOH 
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Drill Core: 	BM04-08 

Easting: 467141 

Northing: 6338341 	NAD: 

Elevation: 280.58 

Pro in 	'ic 	'DrieRs ess Recovery 	LitirOtugy 

0 	2 	2 	0 	Org:arricrrrateniat 

Front 	To 	'tItieko ess Recovers- 	Litlrologv 

2 	9.7 	77 	0 	Till 

From 	To 	'l'Iockocss Rccovcry 	Litlrologv 

9.7 	Id 	4.3 	60 	Mod and sand 

Front 	To 	Thickness Recovery 	I,illnulngy 

14 	tO 	4 	30 	Sunnmtey nodular lirecuromne 

Mmrdstonre 

Front, 	To 	'rluicko ess Recover). 	Lihltolngy 

tO 	19.4 	0.4 	tOO 	Oiocunmulie tinusmonrc 

Rodatonne 

Max depth: 39 	 Logged by: GDP 

Date Logged: 3/26/2004 

Unit 	Shale% 	Shale 	Shale 	Lots Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

o 	 None 	Casing to 9.70rtr, no core. Approsiotatly 2 metres of organic matrial 

Unit 	Shale% 	Shale 	Shale 	Lots Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 None 	Casing toO 70m, no core; 2 - 9.70m Crystaline rock cuttings interpreted to 
be glacial - flovial gIAVCl returned to sorface untule settling eaSuig 

Drill 	Shole% 	Sltalc 	Shale 	Lots Nodule 	Lois 	Stroclore Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 None 	Green non-calcarconts intod (slight IlCI reacatiott over tot doennn). 
Disseminated sand grains tutrooglnornt. Scattered sob-Inorizontol lenses of 
hitotitinnoos and nonn-hitunnainnoos sand to  unit Occasional sob-rounded 
elast of grey Inns, sidnrilized lots and oilsancl to 5 eta, concentrated at base 
ofinnicrvol Faint: sub-horizontal betiding, often disrupted by  larger Inns arid 

oi maul clasis. Phyllitic slices on fracture surfaces. 

Roil 	Shole% 	Shale 	Slrule 	Lots Nodule 	Lois 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

U3 	 40 	1-3 dir 	 Gncrnt 	h-S cm 	Grey 	ND 	None 	Cone badly broken nip but Original lnorizorntal bedding arid scdotnenntaG' 
characteristics stilt observable. No de-calcification observed NO'Ilil top 
30 ciii of core is nodular Inns ii ink 25% shale. 

tJrtit 	Slialc% 	Shale 	Shale 	Lots Nodule 	Luis 	Structure 	tllerottoil 	Description 

Thickness 	Colorir 	Size 	Colour 

hiS 	 0 	C I cut 	Tntt 	> 5 cut 	Pink 	0 	Noire 	Brachiopod bash, sortie mimic brocits to I. Scot. Very tumor Ititotutert 

staining. 
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Drill Core: 	BM04-08 

Pro In 	To 	ilsi el, o ess lOeco very 	 Lillsology 	 Unit 	SIr nle% 	Shale 	Shale 	Lrns Nodule 	Urns 	Structure 	Alteration 	Descriplio ii 

Tlsickiress 	Colour 	Size 	Colour 

18.4 	22.1 	3,7 	100 	Fossrlilbrrus limestone 	 US (MQU) 	5 	C 1 crrr 	Tars 	> 5 ciii 	Pink 	 I 	 None 	Strom. Unit Minor bitunnrert staining, lens Iliac observed in 2002 drill 

cores. Abundant Iarrsiitated stronrs Slightly slsolcy (10%) tillers at 20 30 - 

20.40 Hocdgrourtd at 2205-22 10 

11 so do loire 

Front 	To 	Tlsickrsess Recovery 	 Litirology 	 Unit 	Slsulr% 	Slink 	SIrnie 	Lass Nodule 

	

Thickness 	Colour 	Size 

22.1 	22.55 	0.45 	100 	Nodaltii liincsloiio ciii wispy strtilr 	02 (MQU) 	10 	-3 cot 	Brown 	I-S clii 

Mstdsttntsc 	 - 

Frorsr 	To 	lirichrscss Recoveri 	 Lillralagy 	 Unit 	Slsolc% 	Shale 	Shale 	Lists Nodule 

Thickness 	Colour 	Size 

22.85 	22.8 	0.25 	100 	Oionhtstic Iinmslonr 	 US (MQU) 	0 	 > 5 cr11 

groins lair 

From 	to 	liii ckrsess Recovery 	 LilIrology 	 Unit 	Slnssle% 	Shale 	Shale 	l,rrts Nodule 

Thickness 	Colour 	Size 

22.8 	26.9 	4. I 	80 	Nodalar linmstaria in slstslesvntris 	u 	15 	1.3 cr11 	Dark grey 	I-S cr11 

Mudntoire 

Frsrnlr 	To 	Thickness Recovery 	 Lilhsology 	 Unit 	Slsnhr% 	Shale 	Slsuhe 	Urns Noslali 

Thickrress 	Colour 	Size 

26.9 	29.7 	28 	60 	Nod/sr lirrvstoitr io slrtslerrssns 	UI 	 10 	C I crc 	lair 	>5cm 

	

1,snns 	Slrssclure 	rhlheruhioti 	Description 

Colour 

	

Tarr 	 2 	Noire 	Minor htltrnten staining 

	

Urns 	Slruciure 	Alleruliors 	Descri1rliOu 

Colour 

	

11 	I 	 None 	l5 eloidol s,bit. 

	

Lists 	Structure Alteration 	Description 

Colour 

	

Grey 	2 	None 	Mister brachiopods. 

	

L.rnn 	Structure 	Alteration 	Description 

Colour 

	

lair 	 5 	None 	Iiroclrioprnl.niclr noclsilor liroestorse. Intense hacsrsriog/braccialiatr 27 30 - 

27,40 and 27.60-27.70 Poor recovery (50%) below 27.70. I n/ 

dissenrrinotecl iirse probed pyrsle/rrsorcasile. Htirdgroaintl at 2T IS 

Modsiare 

htrssnr 	io 	Fir iekness 	Recovery 	 l,iblrology 	 tlsrit 	Shahe% 	Shale 	Shale 	I_isis Nodule 	l,ssss 	Structure 	Ailerulion 	Description 

Thickness 	Colour 	Size 	Colour 

29.7 	32,7 	3 	100 	Nodatar lirrmsiossr is slstslossssssris 	u 	15 	1-3 cm 	Grey 	> 5 col 	Grey 	I 	 None 	Scattered brachiopods, lllockesiecl clasls 32,60 - 32.70. 1% disserrnisitslecl 

line grained py-rite/marcasite. 

Mttdslaoe 

ltrrsur 	To 	Thickness 	Recovery 	 I.irlrology 

32.7 	73.1 	CA 	70 	Slssslr sristr Iirrwriossc siodstles 

ivlsids Ionic 

Unit 	Shissle/in 	Sisule 	Slrsihe 	1_iris Nodule 	1_ass 	Structure 	Allerulion 	Description 

Thickness 	Colusr r 	Size 	c:ohossr 

u 	60 	> 5 cnn 	Fiery 	C I cr11 	(hey 	4 	None 	Poor recovery disc to Iiocrurnssg 
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Drill Core: 	BM0408 

1,0 in 	To 	Thickness Recovery 	 Litliologv 	 Urns 	Sholc% 	Shale 	Shale 	Liris Nodule 	Lass 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

33.1 	36 	2.9 	100 	Noiu!as lisoutrooc nobalnovriri.o 	UI 	 15 	1-3 cot 	l3rosvsr 	>5con 	Tars 	 2 	None 	Flardgroond as 3565 and 35.90-36.00 Abundant conroid and pellcrda 

between hardgroornds. BASE Moberly @36 00. 

Modsiorne 

	

Irons 	10 	Tli ickness Recovery 	 Litliology 

	

36 	39 	3 	100 	Shale oidn liourtlooc ooIei 

Modotooc 

Unit 	Sholc°/r 	Shale 	Shale 	L.ros Nudtnle 	1_isis 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

60 	> 5 ciii 	Gnceo 	S I ciii 	Grey 	2 	None 	1-2% disscnoioared floc graSsed pyrirc/nnnarcasine B O.H. @ 39.00. 
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Drill Core: 	BM04-09 

Lasting: 466915 

Northing: 6339030 	NAt): PM 
Elevation: 27947 

Itrosli 	To 	Thickness Recovers 	 Lithologs 

	

3 	3 	 0  

Max depth: 27 

Unit  

	

I'm ii 	In 	Thickness Recovery 	 Litltologv 
	

Plait 

	

3 	4 	I 	 0 	Not drtcnriioed. ten description 
	

Us 

I 	 . 	 . 
	

fir0 at 	'Po 	Thickness Recovery 	 Litliotogy 

	

4 	5.9 	I 9 	0 	Not deterrhtnd, see dcscrit,tioit 

Logged by: GDP 

Date Logged: 3/26/2004 

	

SlsalcVe 	Shale 	Shale 	Lists Nodule 	Lists 	Structure 	Alteration 	Description 

't'lsiekness 	Colour 	Size 	Colour 

0 	 None 	Casing to 4,0 metres Limestone reported 0(3.0 metros. No record of 

lirbology 0:  Ass 

	

Stnotc°/o 	Shale 	Shale 	Lao Nodule 	I ins 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Nose 	Cooing to 4.0 metres. Limestone ctmcootticred it 3.0 nmctres, no record of 

lots hthology. 

Unit 	Slsale°A 	Shale 	Shale 	Ints Nodule 	Lists 	Structure Alteration 	Description 

'I'ttiekrsess 	Colour 	Size 	Colour 

133 	 0 - 	 None 	Core consists of omsgnlor chips of green colcarcons shale and grey I istlestonc 

to 3 ens. ln:erm'oI is possibly quite shaky 

ItrO ti 	'to 	Thickness Recovery 	Litlmology 	 Limit 	Shote% 	Shale 	Shale 	Lrtrs Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

5.9 	6.6 	0.7 	90 	Fossililemons limestone 	 U3 	 30 	1-3 cot 	Givers 	< I cot 	Grey 	2 	Notme 	llroebipods to 2ctmt (souse whole) and abundant crmttotel is ogtnettts 

Blackened closts to I cot tltrottglmottt. Minor bittinseit stoioirsg. Unit apears 

to be o inoie shaky Ioeies of correlative fossilmfcrons ntttt oserlyimrg MQIJ 

observed is othc, holes )tIM02-05, tIM04-07 and orimess). 

Redstone 

Fro in 	'to 	Thickness Recovery 	 1_itltolOg3 

Pit 	10.4 	3 8 	90 	Fossiliinroos liotrstOnr 

01 in dot on e 

Unit 	Shrole% 	Shale 	Shale 	Lots Notirite 	I,rrts 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colotur 

U2 (MQU) 	5 	C I cot 	Tott 	>5 emil 	l'iitk 	I 	None 	Straits Unit. Very tsmissor bitttmest stoioitrg. 
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Drill Core: 	BiW04-09 

	

Frain 	To 	Thickness Recovery 	 Lill,ologv 	 Unit 	SI,ahe'/, 	Shale 	Shale 	Ltmms Nodule 	Lois 	Structure 	Alteration, 	Description 

'thickness 	Cola., r 	Size 	Colour 

	

0.4 	11.0 	I I 	ISO 	Nodular lisuutor,eo'iU,vispyohulr 	U2 (MQU) 	10 	< I ci,, 	Tao 	>5c,, 	ran 	 i 	 Matte 

tulodslone 

	

Pro,,, 	To 	Thick,, Cs. Recovery 	 Litholog, 	 Unit 	Shole°/u 	Shale 	Shale 	Lois Nodule 	Liii. 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

11.5 	11.7 	02 	100 	Oioelasoc liomuionr 	 U2 (MQU) 	5 	< I cm 	Tan 	>5 ci,, 	l'i,,k 	I 	 None 	Peloidal Unit, Minor solphides along ii'aclrocs. 

	

Pro,,, 	To 	Thickness Recovery 	 Litlmology 	 Unit 	ShinIeSt, 	Shale 	Shale 	Lu,, Nodule 	L,,,s 	Structure 	Ahleralio,, 	Description 

Thickness 	Colour 	Size 	Colour 

	

11.7 	152 	3,5 	100 	Nodular iinestn,,c in stole nosmois 	U 	 iS 	1-3 cm,, 	Dark grey 	1-7 cat 	Grey 	3 	None 	3-4 can wide fracture 14.00 - 14.20, filled xeith green calca, coos timid, sand 

and sabrounded Inis fiagments to i ci,,, cuts role at 30 degrees In cam 

axis. Gradational charge downward ill It,,, anti ski coin, flails grey to Ian 

194 d,ssema,ated 0,,c grained sulphides. 

Modsionc 

	

'ron. 	To 	Thickness Recovery 	 Litliohogy 	 tioth 	Slinle% 	Shale 	Shale 	Lots Nodule 	Ions 	Slr,reh,,re 	obllerattoni 	Description 

Thickness 	Colour 	Size 	Coloi,r 

	

15.2 	17.8 	26 	ISO 	Nodular ti,rcitoor is shale matrix 	U 	 10 	< 1 cm 	Tao 	> S cat 	Ta,, 	 I 	 None 	Fossiliferous nodular ho,eslo,,e, 10% brachiopods - concentrated at top ci 

interval l'Iardgrounds at 17,50 and 17.75. Itiackc,tcd ciasts thr'aoghgoat 

l'laatstom,e 

	

Frau,, 	To 	Thick,, ess Recovery 	 Liulliology 	 Unit 	ShinIeSt, 	Shade 	Shale 	Liims Nodule 	I_nit 	Structure 	Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

	

7.8 	20.9 	3.1 	tOO 	Nodular knrstano ill st,ainnvmtnix 	U 	 15 	i -3cr,, 	Dark grey 	>5 cm,o 	Grey 	I 	 Mown 	Scattered brachiopods and crinoid fragments. Blackened ciasts over bottom 

Scot, 

N't a dx toil e 

From,, 	'l 'o 	'thick,, ens 	lheeo ,'ery 	 Lilhmology 

20.9 	22.1 	I 2 	40 	Nodular tinritonne ill minnie ironic 

Modstooc 

Pro,,, 	To 	'l'liichuoess 	Recor'erv 	 l.ithiologv 

22,1 	24.6 	2.5 	100 	Nmlaiu, lineilot,e in shale msotsis 

lol Lids ton e 

Unit 

U  

Utah 

U  

Sh,ahe% 	Shale 	SImole 	Lnmis Nodule 	I ,mrms 	Structure 	Atlermutino 	Description 

Thickness 	Colony 	Size 	Colour 

60 	> Scm 	Green, 	C I cntm 	Grey 	4 	None 	Core 5cr)' brccke,, op. Odd rounded piece oi'crystakisc rock = cave 

ShinIeSt, 	Shale 	Shale 	Lois Nodule 	Lntus 	Stroehu, re 	nklternlioo 	Description 

'thickness 	Colour 	Size 	Coloor 

iS 	1-3 cnn 	Ta,, 	1-3 can 	'Fart 	 I 	 Noire 	l'larcigroand @24.35 arid 24 50 BASE Moberly @24.60. 
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Drill Core: 	BM04-09 

Front 	To 	Thickness Recovery 	 Lithotogv 	 Unit 	Shate% 	Shale 	Shale 	Lots Nodule 	Lots 	Structure Alteration 	Description 

Thickness 	Colour 	Size 	Colour 

24.6 	27 	2.4 
	

00 	Shale sciOt limestone ntslulrs 	 70 	> 5 ciii 	Green 	< I con 	Grey 
	

None 	1% disseminated One grained sulphides, E.O.H. @, 27.00. 

Mudsione 
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Drill Core: 	BM04-10 

Lasting: 465625 	 Man depth: 8.5 

Northing: 6335620 	NAD: 

Elevation: 271.5 

Front 	To 	'thickness Recovery 	 Lithologr' 	 lJ,ot 

4.5 	4.5 	20 	Nor dnienrriocd, nor description 

Logged by: GDP 

Date Logged: 3/26/2004 

Strulc°/n 	Shale 	Shale 	Lois Nodule 	I us 	Structure 	Alterations 	Description 

Thickness 	Colour 	Size 	Colour 

0 	 Noise 	Core consists of: 40cni organic material; 25cm rounded clasis ofcrysialine 

rock, siderire, ion qtzite, 20 cur tart nodular lois with 0% shale (UQU-

looking). NOTFi no depth ortrrker ahirro 4 Stir. UQU-lookirg oraiorioi is 

not a clast, has no rounding on any faces and straws horizontal bedding 

not transported. Interpretation is UQU cored in second tun with qoatenrary 

cave recovered above it. UQU at 4.0? 

Front 	To 	'l'tniekoess lteeoverv 	 Lithuhogv 	 (toil 	Slnate% 	Shale 	Shale 	Lius Nodule 	Inns 	Structure 	Alteration 	Deseri1rtiou 

Thickness 	Colour 	Size 	Colour 

4.5 	5.5 	I 	40 	Not determined. see description 	 0 	 None 	Core consists of: cooirle of 5 car rounded clasts of bitrinririous sandstone, 

tOciri green calcareous trod; 20 ciii of lair nodular lrrrs with 10% strata 

Likely qirotcerrary cave no UQU. NODS: in both this and the overlying 

interval the tJQU_lookinrg material is not a clast, has no roondirig on any 

faces and shores horizontal bedding = not rrarrsporrcd 

Fronnr 	To 	'l'lriekuess Recovery 	 Littrnlngy 
	

Unit 	Shole% 	Shale 	Shale 	Loss Nodule 	Lists 	Structure 	Alteration 	Description 

'thickness 	Colour 	Size 	Colour 

5,5 	8.5 	3 	 0 	Not detcirrrirred, see description 
	

0 	 Noire 	rounded boulders to 5 ens of crystrrlinc rock, onisarrd, lair qizire. Rare 

arrgolar clast of UQU-Irking Ions to 2 ciii. I-loin aharrtloocied at 8.5 rin. 
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Appendix G. Field Mapping and Sampling July 2003 

G.1. Sample Location Map 

. 

. 

Athabasca Assessment, August 31, 2004, Grouping 





Appendix G. Field Mapping and Sampling July 2003 

G.2. Sample Descriptions 

. 

. 

. 

Athabasca Assessment, August 31, 2004, Grouping 
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APPENDIX: G2 - SAMPLE DESCRIPTIONS 

Sample UTM Easting UTM Northing 	 Litholo 
Number 	(NAD 83) 	(NAD 83) 	

gy 

GDP03-01 	467104.9735 	63383 15.173 	Tan-coloured, clean, massive to nodular limestone 

GDP03-02 	467244.9845 	6338325.167 Tan-coluored, clean, massive to nodular limestone 

GDP03-03 	466916.9754 	6338439.173 	Grey nod limestone likely represents unit below Upper Quarry Unit 

GDP03-04 	466894.9921 	6338589.164 Grey nodular limestone 

GDP03-05 	466861.9785 	6338496.171 	Sideritized limestone 

GDP03-06 	466420.9314 	6338361.196 Tan-coloured, clean, massive to nodular limestone 

GDP03-07 	466448.9325 	6338354.195 	Tan-coloured, clean, massive to nodular limestone 

GDP03-08 	466195 .9474 	6338618.188 Tan-coloured, clean, massive to nodular limestone 

GDP03-09 	466002.9303 	6338587.197 Tan-coloured, clean, massive to nodular limestone 

GDP03-10 	465559.942 	6338925.191 	Tan-coloured, clean, massive to nodular limestone 

GDP03-11 	466418.9888 	6338830.166 Tan-coloured, clean, massive to nodular, imestone 

GDP03-12 	466414.9885 	6338830.166 Tan-coloured, clean, massive to nodular limestone 

GDP03-13 	467427.2468 	6340410.032 Grey-brown nodular limestone 

GDP03-14 	465623.9277 	6338776.199 Tan-coloured, clean, massive to nodular limestone 

GDP03-15 	465432.9333 	6338925.196 	Light green shaley nodular limestone 

GDP03-1 6 	465301.8926 	6338672.217 	Light green-grey shaley nodular limestone 

GDP03-17 	465308.8338 	6338201.248 	Light green shaley nodular limestone 

GDP03-18 1  465307.8623 1  6338428.233 	Tan-coloured, clean, massive to nodular limestone 
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Appendix H. Field Mapping and Sampling September 2003 

H.1. Sample Location Map 

. 

S 

. 

Athabásca Assessment, August 31, 2004, Grouping 









Appendix H. Field Mapping and Sampling September 2003 

H.2. Sample Descriptions 

. 

. 

. 

Athabasca Assessment, August 31, 2004, Grouping 



	

. 	 . 	 . 

APPENDIX: H2 - SAMPLE DESCRIPTIONS 

Sample UTM Easting UTM Northing Lithology 

	

Number 	(NAD 83) 	 (NAD 83) 

	

KAR03-001 467345.1978 	6340045.057 Siliceous limestone from small outcrop 50m north and 100  east of KARO1-002 

	

KAR03-002 467392.0052 	
6338412.157 Cruddy tan-brown limestone, massive; fossiliferous with brachiopods and crinoids; probably rubbly UQU 

	

KAR03-003 466956.9848 	6338493.168 Small subcrop of UQU with brachiopods, crinoids, brown-grey colour 

	

KAR03-004 467004.9886 	6338497.166 Fossiliferous nodular limestone; chalky and nodular 
KAR03-005 	466935.992 	6338565.164 Small outcrop of nodular tan limestone, some iron alteration, chalky. 

	

KAR03-006 467074.9574 	6338199.182 Small 
0/c lOxSm, massive tan-caramel colour limestone, probably UQU with instinct bedding, only <<1% crinoid 

fossils 

	

KAR03-007 466998.9597 	6338262.181 	
Small o/c, just past 6, very similar to 6, caramel-tan limestone, non-fossil, no bedding, collected over 20 m lat from 4 
sites; not chalky 
S-shaped outcrop system, at SE end. Caramel massive nod of limestone with crinoid fractures to 2 mm, not common; 

	

KAR03-008 467017.9678 	63383 18.176 oil staining in nods; collected from 3 locations over 10 m; some limestone has lots of crinoids and brachiopods with 
white massive unbedded nods with orange tan matrix 

	

KAR03-009 466994.9717 	
6338363.174 Next portion of S o/c at N end, small valley between 8 & 9 limestone is caramel, slightly nod weathering, minor 

crmoid fossils, nods unbedded, massive with conchoidal fracture 

	

KAR03-010 466659.9803 	6338625.17 	
Sample is caramel-tan, very slightly fossiliferous UQU, nodular in places, conchoidal fracture, with some bit staining? 

	

KAR03-011 466645.9508 	
6338391.186 Long N-S ridge of UQU, with tan-caramel yellowish colour, no bending, no nodular texture, conchoidal fracture, 

crinoid and brach fossils, massive. Sampled over 20 m along ridge from3 sites. 

	

KAR03-012 466581.9501 	
6338422.186 15x 1 Om o/c with massive limestone, caramel tan colour, no bedding, rare crinoids, nod weathering with cm sized 

samples, very hard limestone. 

	

KAR03-013 466628.9594 	
6338471.181 N end of ridge of 012, limestone is massive, caramel coloured, only 1 lmmbrach, small 50 cm high cliff at edge of 

ridge, probably nod UQU 
Small vegetation covered mound with caramel-toffee limestone with conchoidal fracture, white weathering, <1% white 

	

KAR03-014 466599.9752 	6338617.173 crinoids and lots of brachiopods, probably UQU, sampled from 2 sep o/cs 5 m apart. 

	

KAR03-015 466609.9829 	
6338675.169 Edge of large outcrop, ridge 50 cm high; massive white weathering limestone with crinoids, rubbly weathering, 

caramel-tan colour; about 40 m south of centre of o/c 

	

KAR03-016 466581.9869 	
6338723.167 About 20 m north of centre on large outcrop; limestone is no, no fossils, some bit staining? Rubble only, grubby 

 sample 
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Sample UTM Easting UTM Northing 

	

Number 	(NAD 83) 	(NAD 83) 	
Lithology 

From E end of ridge at north end of large outcrop; limestone is white weathering, tan caramel colour; nodular 

	

KAR03-017 466562.9895 	6338755.166 
weathering, lots of brachiopods, nods are massive 

	

KAR03-018 466536.9341 	
6338317.194 Low 1-1.5 in relief outcrop with massive limestone w/o bedding, caramel-tan colour, conchoidal fracture, crinoids and 

brachiopods, probably UQU., from 30 cm high exposure. 

	

KAR03-019 466558.9262 	
6338239.198 Small slope at edge of outcrop; sample collected from 25 cm deep pit through soil; limestone is similar to 018, with 

minor crinoids, tan-caramel colour, massive nods with conchoidal fracture 

	

KAR03-020 466477.9557 	
6338527.183 Very hard massive crystalline-textured dolostone? Limestone beneath thin 20 cm layer of normal nod UQU, med tan, 

no fossils, no bedding 

	

KAR03-021 466478.9535 	6338508.184 Same o/c as 020 but of normal UQU, caramel tan limestone with nod weathering, no fossils 

	

KAR03-022 466094.9281 	
63385 18.198 From large cliff S m high with exposure 1 in high; limestone is UQU with crinoids to 3 mm, massive, no nods, no 

bedding. 

	

KAR03-023 465996.9215 	
6338519.201 Small o/c of limestone at e edge of swamp; from 1 m high cliff; limestone is UQU, massive, nod weathering, no clay, 

no fossils 

	

KAR03-024 465793.8988 	6338450.2 13 L-shaped 
0/c with crappy exp of white-cream weathering limestone, massive, nod weathering, caramel fresh colour, no 

bedding, no fossils 

	

KAR03-025 465869.8948 	6338375.2 15 5x5 in o/c with massive nod weathering limestone, crinoid fossils, tan-caramel coloured 

	

KAR03-026 46633 1.966 	
6338693.178 Massive fossil brown-tan nod weathering limestone with white crinoids to 2-3 mm, 1 m rise in elevation 

	

KAR03-027 466241.948 	
6338597.187 1 m high slope covered in moss; Limestone is brown caramel colour, not nod weathering nods, more massive blocks, 

brach fossils, probably massive UQU 

	

KAR03-028 465747.8981 	
6338470.2 14 im slope/cliff with brown-caramel massive nod weathering limestone with no bedding, lots of 1-2 mm crinoids 

	

KAR03-029 465781.8862 	6338355.22 
Low bush-covered o/c with nod UQU, white weathering, lots of crinoids and brachiopods, nod weathering, tan-
caramel fresh colour 

	

KAR03-030 465709.87 13 	
6338276.228 Large cliff- sampled from top to 3 m; limestone is nod weathering, massive tan-caramel limestone with brachiopods 

and crinoids; 

	

KAR03-031 465774.9492 	
6338865.187 Vegetation covered o/c high with mottle brown and tan caramel massive nod-weathering limestone with abundant 

brachiopods and minor crrnoids 



. 	 . 	 . 

Sample UTM Easting UTM Northing 	 Lithology  
Number 	(NAD83) 	 (NAD83) 

Series of four outcrops exposed on NW bank of Firebag: laminated (mm-1/2 cm) tan to light tan dolostone with 

	

KAR03-100 487881.7164 	
6389832.962 crystalline, sugary texture. Undulations with dips to 38°, amplitudes >4 m and wavelengths 10-15m. Outcrop is to 2 

m high and 6 m deep with -5m of sand on top. Strong sulphur smell. 

Bucket 1 from first o/c at westernmost end; random samples from 1.5 m high outcrop 
Bucket 2 from next out to east; thin darker brown laminations < 1 mm, oil staining more prevalent in top portion; 

same 1.5-2m vertical interval and 5 m laterally 
Bucket 3 from next outcrop; same unit, more massive at base of section with more laminations apparent in weathered 
dolostone above; sampled 1.5 m vertical interval 
Bucket 4 from easternmost outcrop with helicopter; vertically sampled 2-2.5 m, 10 mupstream from 3; laminated and 
massive weathering dolostone; med grey to white weathering 

	

KAR03-101 465626.3773 	6333738.444 Sample collected from section on top of cliff o/c along Muskeg River. 3 buckets 
Collected from top of cliff: collected 2 lithologies over 2 m vertical. Top of section is green grey clay with nods of 
grey limestone with brachiopods and crinoids, with side alteration in clay. Second lithology lies beneath with sharp 
contact and is more massive with yellow weathering nod limestone with hardened purple side alteration - highly 
altered. Top lithology is im with top contact erosional; 2nd is 1.5m 

From Base of second lithology (massive im) to top of next massive Ims (unit 4), includes 2, 3 which is 50 cm of green 
grey clay. Base contact of unit 2 is friable brown nod limestone over 15 cm with sharp contact with clay 

From top of unit 4 (1 .5m)which is massive limestone, layered, brach with crinoid fossil fragments, some layers have 
brown tan caramel nods with green interstices into green grey clay with nods over 2 m. 

Sm o/c at rapids in river; 1 m high, 30-40 m2, 20 m long along river. Sampled over 1 m vertical and 15 m lat; tan 

	

KAR03-102 	492736.923 	6386023.846 brown crystalline sucrose dolostone; laminations not as prominent on fresh surf but <1 cm on weathered; sparks when 
hit with hammer. 

	

KAR03-103 465626.3773 	6333738.444 Geochemical sample of Unit 2, first massive nod limestone, vertical sampled 1.5 m 

	

KAR03-104 465626.3773 	6333738.444 Geochemical sample of Unit 4, second massive nod limestone, 1.5 m vertical 

	

KAR03-20 1 	469946.136 	
6353194.544 Collected in small hole about 30 m from excavated trench - 30 cm vertical, 50 cm lateral sample, dark green shale 

	

KAR03-202 469946.136 	
6353194.544 Show and Tell sample: Pyritized unconformity with McMurray oil sands over decal grey-green shale from same pit as 



. 	 S 	 . 

Sample UTM Easting UTM Northing Lithology 
Number 	(NAD83) 	(NAD83) 

80 cm vertical sample from top of excavated trench; med-light grey shale with rare pyrite nods to 4 cm; thin barite 

	

KAR03-203 469956.1359 	6353 184.543 veinlets to 1 mm wide, rare, Bedded laminations defined by weathering, -10°dip of laminations to SW 

	

KAR03-204 469956.1359 	6353 184.543 55 cm vertical sample immediately beneath 203, med grey shale, very rare barite veinlet to 1 mm 

	

KAR03-205 469951.1357 	
6353179.544 50 cm vertical sample, collected almost immediately below 204 stratigraphically but 10 m away laterally; med-light 

grey shale, slightly more resistant and harder than 202 or 203 

	

KAR03-206 469951.1356 	
6353174.544 90 cm vertical sample, collected stratigraphically beneath 205 but 5 m away laterally; med grey shale, slightly 

resistant, minor >1 % pyrite nods, fissile but no bedding defined except by weathering. 
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1.2. Sample Descriptions 
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APPENDIX: 12 - SAMPLE DESCRIPTIONS 

UTM 	UTM Sample 	 Elevation 
Number 	

Easting 	Northing 	(m) 	
Lithology 

(NAD 83) 	(NAD 83)  

	

GKR04-01 466556.2872 6334480.467 	280 	Brown nodular limestone 

	

GKR04-02 465723.5015 6335024.402 	275 	Nodular limestone 

	

GKR04-03 465748.5253 6335263.393 	275 	Nodular limestone 

	

GKR04-04 465153.654 6336863.342 	276 	Brown nodular micritic limestone 

	

GKR04-05 466667.4089 6335610.426 	280 	Nodular limestone 

	

GKR04-06 465960.5732 6335617.374 	275 	
Bitumen stained brown micritic nodular limestone, no 

  shale. 

. 

. 
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J.1. Statement of Truth of Expenditures 
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Statement of Expenditures 

The expenditures listed below apply to Metallic and Industrial Minerals Permits as indicated in 
Appendix A. 1. and as shown in Appendix A.2. Expenditures are grouped by Appendix as in 
Table 7.1. 

. 

. 

. 
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CANADA 

PROVINCE OF ALBERTA 

TO WIT 

CERTIFIED STATEMENT 

) 	 I, HIGH J. ABERCROMBIE, of the City 

) 	 of Calgary in the 

) 	 Province of Alberta, 

) 

) 	 DO SOLEMNLY DECLARE AS FOLLOWS: 

1. That I am the Vice-President Exploration of Birch Mountain Resources Ltd. ("Birch") have have 
been authorized on behalf of Birch to make this Certified Statement. 

2. The costs listed in "Table 7.1. Assessment Expenditures by Appendix. Expenditures for period 

April 1, 2002, to August 31, 2004." Are correct and were incurred in carrying out the assessment 

work detailed in this report. 

Table 7.1. Assessment Expenditures by Appendix. Expenditures for period April 1, 2002, to 

August 31, 2004. 

. 

	

Appendix 	 Title 	 Expenditures 

D 	Winter Drilling 2002-2003 	 $ 203,248.77 

E 	Core Re-logging December 2003 	 $ 51,169.20 

F 	Drilling February 2004 	 $ 413,852.5 

G 	July 2003 Field Mapping and Sampling 	 $ 49,932.20 

H 	September 2003 Field Mapping and Sampling 	 $ 63,074.04 

I 	February 2004 Field Mapping and Sampling 	 $0 

	

Subtotal 	$781,276.71 

	

Overhead (10%) 	$78,127.67 

	

Total Assessment Expenditure Claimed 	$ 859,404.38 

AND I make this certified statement, conscientiously believing it to be true. 

. 

) 

DECLARED before me at the City 	 ) 
of Calgary, in the Province 	 ) 
of Alberta, this 14th  day of 	 ) 
Octobe, 2004. 	 ) 

A NOTARY PUBLIC IN AND 
FOR THE PROVINCE OF ALBERTA 

SUZANNE L. LOOV 
BARRISTER & SOLICITOR 
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Appendix D: Winter Drilling 2002-2003 

Description 	 Expenditures Total Expenditures 
Equipment Costs 	 $0.00 

Maintentance 
Rent and Leases  

General Costs 	 $11,486.88 
Accommodation/Meals/Groceries 
Office Supplies 	 $2,340.55 
Rent/Utilities 	 $9,146.33 
Training/References  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
Geochemistry Ottitsource  

Material and Supplies 	 $1,400.30 	$1,400.30 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $103,320.81 
Drilling Contractors 	 $103,320.81 
Core Contractors 	 / 

Transportation 	 $6,392.72 
Freight 	 $916.16 
Personnel - Air 	 $2,314.37 
Personnel - Mileage/Gas 	 $3,162.19 
Vehicle Rental  

Salaries 	 $80,648.06 
V.P. Exploration - Supervision 	 $12,439.70 
Project Geologist 	 $61,996.03 
Geologist 	 $6,212.33 
Drafting/Clerical  

TOTAL APPENDIX EXPENDITURE 	 $203,248.77 

0 
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Appendix E: Core Relogging December 2003 

Description 	 Expenditures 	Total 
Expenditures 

Equipment Costs 	 $0.00 
Maintentance 
Rent _and _Leases  

General Costs 	 $11,275.65 
Accommodation/Meals/Groceries 	 $439.78 
Office Supplies 	 $3,766.42 
Rent/Utilities 	 $7,069.45 
Training/References  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
GeochemistryOutsource  

Material and Supplies 	$0.00 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $0.00 
Drilling Contractors 
Core Contractors  

Transportation 	 $2,582.11 
Freight 	 $955.52 
Personnel Air 
Personnel Mileage/Gas 	 $1,626.59 
Vehicle Rental  

Salaries 	 $37,311.44 
V.P. Exploration - Supervision 
Project Geologist 	 $18,486.95 
Geologist 	 $9,999.99 
Drafting/Clerical 	 $8,824.50  

TOTAL APPENDIX EXPENDITURE 	 J$51,169.20 

. 

0 
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Appendix F: Drilling February 2004 

Description 	 Expenditures 	Total 
Expenditures 

Equipment Costs 	 $000 
Mairiteritance 
Rent and Leases  

General Costs 	 $27,408.08 
Accommodation/Meals/Groceries 	 $13,056.52 
Office Supplies 	 $325.39 
Rent/Utilities 	 $14,026.17 
Training/References  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
Geochemistry Outsource  

Material and Supplies 	 $567.42 	$567.42 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $259,611.04 
Drilling Contractors 	 $256,971.04 
Core Contractors 	 $2,640.00  

Transportation 	 $10,085.36 
Freight 	 $2,279.44 
Personnel - Air 	 $1,477.45 
Personnel - Mileage/Gas 	 $3,268.42 
Vehicle Rental 	 $3,060.05  

Salaries 	 $116,180.60 
V.P. Exploration - Supervision 	 $36,090.98 
Project Geologist 	 $66,089.62 
Geologist 	 $14,000.00 
Drafting/Clerical  

TOTAL APPENDIX EXPENDITURE 	 $413,852.50 

Costs from the Field Mappng and Sampling February 2004 program are included here. 



. 

Appendix G: Field Mapping and Sampling July 2003 

Description 	 Expenditures 	Total 
Expenditures 

Equipment Costs 	 $0.00 
Maintentance 
Rent and Leases  

General Costs 	 $7,095.66 
Accommodation/Meals/Groceries 	 $3,541.26 
Office Supplies 
Rent/Utilities 	 $3,554.40 
Training/References  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
Geochemistry Outsource  

Material and Supplies 	 $2,332.14 	$2,332.14 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $0.00 
Drilling Contractors 
Core Contractors  

Transportation 	 $8,912.04 
Freight 	 $3,146.59 
Personnel - Air 	 $3,932.90 
Personnel - Mileage/Gas 	 $1,686.22 
Vehicle Rental 	 $146.33  

Salaries 

	

	 $31,592.36 
V.P. Exploration - Supervision 
Project Geologist 	 $28,576.49 
Geologist 	 $3,015.87 
Drafting/Clerical  

TOTAL APPENDIX EXPENDITURE 	 $49,932.20 

. 
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Appendix H: Field Mapping and Sampling September 2003 

Description 	 Expenditures 	Total 
Expenditures 

Equipment Costs 	 $23,187.33 
Maintentance 
Rent and Leases* 	 $23,187.33  

General Costs 	 $9,816.03 
Accommodation/Meals/Groceries 	 $3,602.40 
Office Supplies 	 $173.24 
Rent/Utilities 	 $1,521.39 
Training/References 	 $4,519.00  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
Geochemistry_Outsource  

Material and Supplies 	 $286.00 	$286.00 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $0.00 
Drilling Contractors 
Core Contractors  

Transportation 	 $324.78 
Freight 	 $324.78 
Personnel - Air 
Personnel - Mileage/Gas 
Vehicle Rental  

Salaries 	 $29,459.90 
V.P. Exploration - Supervision 	 $9,291.67 
Project Geologist 	 $16,834.90 
Geologist 	 $3,333.33 
Drafting/Clerical  

TOTAL APPENDIX EXPENDITURE 	 $63,074.04 

*All software rental costs are reported here. 

. 

0 
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Appendix I: Field Mapping and Sampling February 2004 

Description 	 Expenditures 	Total 
Expenditures 

Equipment Costs 	 $0.00 
Maintentance 
Rent and Leases  

General Costs 	 $0.00 
Accommodation/Meals/Groceries 
Office Supplies 
Rent/Utilities 
Training/References  

Geochemistry and Assay 	 $0.00 
Assay Lab Outsource 
Geochemistry Outsource  

Material and Supplies 	$0.00 
Consulting Fees 	 $0.00 

Geological Consultants 
IT Fees  

Drilling and Core Handling 	 $0.00 
Drilling Contractors 
Core Contractors  

Transportation 	 $0.00 
Freight 
Personnel - Air 
Personnel - Mileage/Gas 
Vehicle Rental  

Salaries 	 $0.00 
V.P. Exploration - Supervision 
Project Geologist 
Geologist 
Drafting/Clerical  

TOTAL APPENDIX EXPENDITURE 	 $0.00 

No costs are claimed here as the work was done in conjuction with the Drilling 
February 2004 program. Costs are incorporated into Appendix F. 

. 

0 
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Statement of Qualifications 

Gerald F. Kozdial, B.Sc. 

I, Gerald F. Kozdial, certify and declare that I am a graduate of the University of Calgary, Calgary, 
Alberta, with a B.Sc. in Geology (2002). 

My experience from 1995-2002 includes: 

• 	Experience in digital mapping 
• Involved in geochemical field programs 
• Experience in planning and conducting geochemical research projects 

• Experience in field mapping projects 

• Certified knowledge of mining software (Surpac Quarry) 

From May 1, 1997 to April 30, 2002, I was employed as a part-time Geologist with 
Birch Mountain Resources Ltd. Since May 1, 2002, I have been employed as a full-
time Geologist with Birch Mountain Resources Ltd. 

I reside at: 

., 

I HEREBY CERTIFY: 

1. That I have visited the properties discussed in this report; 
2. That I have participated in the production of this report. 

Dated at Calgary, Alberta, this 14th  day of October 2004. 

AGeradefzdiaI, Sc. 

0 



. 

	

STATEMENT OF QUALIFICATIONS 

Kyla M. Arden-Maki, B.Sc., M.Sc. 

I, Kyla M. Arden-Maki, certify and declare that I am a graduate of the University of Manitoba, Winnipeg, 

Manitoba, with a B.Sc. in Geology (1993) and an M.Sc. in Geochemistry (1995). 

My experience from 1991 to 2004 includes: 

• conducting field geological and geochemical surveys 

• planning and supervising field mineral exploration programs involving geological and geochemical 

programs 

• 	planning and conducting scientific research, including publishing and presentation of results in 

peer-reviewed journals 

• preparing government assessment reports 

Since May, 1997, I have been employed as Project Geologist, Birch Mountain Resources Ltd. 

I reside at: 

I HEREBY CERTIFY: 

1. That I have visited the property described in this report; 

2. That I participated in the production of this report. 

Dated at Calgary, Alberta, this 14th  day of October, 2004. 

. 
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