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EXECUTIVE SUMMARY 

. 	TIJL PETROLEUMS LTD and it's agent Tri Union Resources Ltd. applied for twenty Heavy 
Metallic Minerals Permits on 183,020 hectares (452,236.16 Acres) of land in the Peace River District. 
These permits lie in the Peace River Lowlands fifty miles west of Fairview and extend north and 
northeast into the Clear Hills and Whitemud Hills. 

The TUL permits were applied for in response to diamond staking activity, which centred around the 
permits taken out by Monopros'DeBeers and others as well as a result of our own study of the Peace 
River Arch (PRA) and ifs metallic mineral discovery potential. 

The Peace River Arch has been extensively studied by oil and gas companies who were in search of 
hydrocarbons, trapped in the porous limestones and sandstones overlaying the Precambrian PRA. 
Over twenty-five hundred exploratory holes have been drilled by oil companies in the arch and about 
one hundred of them have reached the Precambrian granitic basement. 

Studies of the PRA have focused on exploration of the overlaying sedimentary strata, but since some 
of the mechanisms which created the oil and gas traps have been found to be fault controlled, PRA 
tectonics have also been studied. 

Studies of the tectonic history of the arch and crustal make-up of the Precambrian basement rocks 
resulted in considerable published information about the arch which detail it's uplift and anticline 
during the Devonian Period and subsequent collapse and iafill by sedimentary materials. Inherent 
instability of the crustal arch, together with the resistance to deformation of granites, have resulted 
in systems of fractures and linaniits, activated and reactivated, for over 400 million years. Resultant 
massive faults, grabens and horsts have created some of the structural traps for oil and gas. Further, 
we suspected that associated deep basement faults have acted as conduits for intrusives and certain 
metallic mineral depositions. 

Initially, TUL relied on published materials to map the faults of the Peace River Arch. Further study 
revealed that many of the faults in the region originate in the Precambrian basement and propagate 
through the Phanerozoic sedimentary units and are manifest as structures and linaments. These often 
have suthciaJ expression. We mapped inferred structures and faults and overlaid them on other data, 
such as magnetics and known glacial and tertiary channels and this 'data stacking' technique was used 
to pick the TUL and TUR permit application lands and exploratory targets. 

Exploration of targets on our permit lands have proven, to our satisfaction, that the Peace River Arch 
is significantly fractured and that these are deep basement faults sufficient to be conduits for magmatic 
intrusions or hydrothermal depositions. Large amounts of iron and known gold in the area may be 
their indicators. However, our exploration has revealed anomalous populations of mantle materials 
and kimberlitic indicators as well, and we have discovered chromites which likely originate in a 
diamond stability field. We believe that these represent periodic local tectonic activity and resultant 
intrusive volcanics into the region's country rock, some of which may host diamonds. 

TIJL has been actively and independently exploring the Peace River Arch for diamonds and heavy 
• 	metallics for years now. We believe that Monopros has discovered at least one diamondiferous 

diatreme in the Peace River Region and we hope that TUL will soon follow. 
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Thanks to Brian Hudson, Hazel Henson, Bill Exley and Mel Kirkland of Alberta Energy, or other 
departments, and to Alberta Environment Protection, all for their cooperation guidance and services, 
and to Dixon Edwards, Alberta Geological Survey. 

Thanks to sons Robin and Michael Stapleton and Bill Stapleton, who worked in the field and treated 
prospecting as an odyssey, even after it become hard work, not to mention the forbearance of my wife 
Lynda. Thankyou. "Better to try and learn, than not to try at all." 

And to all of the contributors, direct and indirect, whos' work, books and published materials we have 
tried to acknowledge in the Bibliography and References; because, any success which a prospector 
or exploration company may achieve, is the result of a long process of building stacks of information, 
one bit of knowledge upon the other, until you have, either a commercial success, or you've created 
a new science. 

. 
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0 1.0 INTRODUCTION 

F. 
DIAMONDS IN ALBERTA 

At least twenty diamond finds have been made in Alberta. Diamond finds in the N.W.T. 
have been associated with the Archean North American Craton and margins, and sutures 
between assemblages of sub-cratons. 

Diamonds in Alberta are believed to originate from classic kiinberlite pipe inirusives, 
modelled after those in South Africa, or from the more lucrative but elusive lamproite 
deposits. Argyle, Australia is one of note. Alluvial diamond finds are also possible. 

The Peace River Arch in north west Alberta is a region where diamonds have apparently 
been found. Heavy mineral diamond indicators are being used to point the way to their 
sources. Aero magnetic surveys and drilling activities are planned by permit holders in 
Alberta. Monopros - DeBeers of South Africa and Diamet have large tracts of lands in the 
Peace River region. Monopros' activities of several years, in the area, have been kept 
secret. However, we located and photographed their Grande Prairie facility and their mobile 
wash plant equipment. They are active in the area. The Peace River Arch diamond play is 
quietly developing and has not yet become well known. 

The Peace River Arch is a significant structural feature. It is an anticline underlying twenty 
thousand square miles in Alberta. (51 .800sq.kl) The basement rock is comprised of three major 
sub-cratons which differ in age of formation. They are made up of granitic materials and 
vary in process of formation, age, density and magnetic character. 

Successive uplift, collapse and down warping of parts of the ancient continental arch, in a 
shallow surrounding sea, have created reefal and structural traps for oil and gas; therefore, 
geological information from several thousand exploration holes is available. 

The mechanics controlling the Peace River anticline are not well understood. Migration of 
the building blocks which form today's continents, the northwesterly movement of the North 
American Craton and accretion of new material from the west, have created a complex 
geological dynamic in this region. The driving force responsible for uplift is continually 
under study. 

Crustal thickening, cratomc transverse movement, uplift and collapse, have resulted in faults 
and systems of faults, and regional grabens; or failed rifts; which created conditions or 
conduits believed to be suitable for kimberlitic or lamproitic intrusive emplacement. 
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TLJL Petroleums Ltd. is a small private oil and gas company owned by the undersigned. Tn 
Union Resources Ltd. is a petroleum industry land service company of twenty years. 

TUL Petroleums Ltd. has applied for and has received Metallic and Industrial Minerals 
Permits covering about twenty townships. Some of these were applied for in the name of 
Tri Union Resources Ltd, in the early stages of the play, for strategic reasons. Some of the 
lands were applied for 100 1/6 for TUL, while other lands were applied for on behalf of TUL 
and silent partners, under trust conditions. TUL is the sole Operator of all of the lands. 

TUL Petroleums Ltd has prepared maps of basement and structural geology and has obtained 
aero magnetic data for the prospect lands. 

The lands have been divided into blocks, based on a combination of the time acquired, 
geological prospects, and/or partnership interests. Each Permit Application was named 
according to its geographical area. Additional data has been acquired for the Monopros 
lands for play development and comparison purposes. 

Geological basement and structural isopach maps of the Precambrian surface indicate several 
interesting features. Faults, suites of faults and suture zones, represent lineaments of crustal 
weakness and movement. Basement rock overlaid by geophysicallaero magnetic data 
determined target areas for exploration. 

Prospect areas and targets were picked, based on differing geological concepts. Therefore, 
a number of exploration philosophies and techniques were applied in the design of 
exploration programs. 

We have executed exploration programs, evaluated the properties, and advanced the Peace 
River diamond play. We have met our objectives and added value to most of the properties 
and we have enhanced the likelihood of finding diamonds on some of them. Finding valuable 
minerals and valuable stone other than diamond is also possible on the permits. (Several of 
the permits were not explored on the grouna but were treated on a regional basis, and these 
have been dropped.) 

TIJL Petroleums Ltd. has conducted at least eight geological and geophysical field trips and 
has generated a number of internal reports. Parts of this Assessment Report originate from 
those works. (As of the date of this report) 

(TUL obtained 120 day extensions on 16 of 20 per,nits, in order to complete the Fall of 1995 
exploration program. In doing so, we will have conducted about 1 7field trips, trenching and 
geophysical programs. Alberta Energy will be provided with a supplementary report on the 
Peace Diamond Project, covering the work done to the renewal dates. Additional reports are 
being prepared on the Ironcap-Bad Heart gold potential of the properties. This work will 
likely complete the $ 5.00 per hectare expenditure requirements to renew the 16 permits.) 

3 



PEACE RIVER DIAMOND EXPLORATION CAMP 

2.0 GENERAL 

Peace River diamond exploration presently covers the Physiographic Region known as the Peace 
River Lowlands and extends into the hills to the north, being the Clear Hills Uplands. 

The Peace River Lowlands are mostly freehold surface title lands, developed as farms and ranches. 
The Uplands are the Clear Hills and the Whitemud Hills, which are mostly Crown surface rights. 

The diamond play centres around the Town of Peace River and covers parts of the Municipal 
Districts of Smoky River # 130, # 133, Peace # 135 and Fairview # 136. It also covers parts of 
Improvement Districts: Slave Lake # 17, Wanham # 19, Woking 20, Worsley #21 and Grimshaw 
#22. It covers most of the four National Topographic Series (NTS) 1:250,000 scale maps in NTS 
"C", "D", "N" and "M", an area of2 1,000 square miles. (54,390 sq.kl) The Town of Peace River 
is 220 miles or 350 kilometres north of Edmonton, Alberta; near latitude 56 degrees north, 
longitude 117 degrees west. 

The Peace River Arch is a basement geological structure; which underlies the Clear Hills, in north 
western Alberta; the Peace River Lowlands, west of the Town of Peace River; and extends south 
under the Wapiti Plain, to Grande Prairie and to Dawson Creek in British Columbia. 

Elevations in the Clear Hills reach three thousand, five hundred feet above sea level (1 066m) on their 
summits and plateaus. The Whitemud Hills reach two thousand, seven hundred feet (823M) ASL. 

There is over fifteen hundred feet of relief between parts of the Clear Hills and the Peace River 
Lowlands terrace. There is on average one thousand feet of relief between the Peace River Lowlands 
terrace and the Peace River Valley floor at Dunvegan Bridge (1104.5 ft. ASL or 337 metres). The 
Wapiti bedrocks at the summits of the Clears Hills, then, are twenty-five hundred feet above the 
exposures of the Upper Shaftesbury shales at river's edge at Dunvegan. 

The TUL prospects are west of the Town of Peace River, along the Peace River and on the 
Lowlands; and north of the Town of Fairview, in the Whitemud Hills and in the Clear Hills. 

The TUL Metallic and Industrial Minerals Permits ("the lands") west of the Town of Peace River are 
transected by the Peace River and contain five townships. These lands are accessible from the 
lowlands terrace, across privately owned surface rights. These Peace River Lowlands are largely 
farmlands and ranchiands situated at elevations of around 2100 feet ASL (640 metres). They slope 
toward the steep walled valley of the Peace River - some 1000 feet below (3 05 metres) and are cut 
by several deeply incised tributary streams. (ie: Reference: Plate - 17, Page 195, Photo # 5) 
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2.1 LOCATION AND ACCESS 

The Peace River Valley, or Peace River channel, is accessible by jet-boat sixty miles upstream (96k!), 
west of the Town of Peace River. (For reference, see map: Figure - 3 on the following page.) The 
TUL lands which are transected by the Peace are accessible by Jet-boat, or by roads leading to 
Alberta Provincial Historical Campsites situated at several locations along the river. 

The lands south of the Peace are accessed via Spirit River and roads leading in to Blueberry Mountain 
and the Cecil Oil Field. 

Most of the TUL lands are in the Clear Hills and the Whitemud Hills, or on their side slopes. There 
are three Alberta Forestry fire towers in the Clear hills and one fire tower on Squirrel Mountain in 
the Whitemud Hills. These towers have access routes which provide reasonable four wheel drive 
roads to most of the TUL lands. 

The are two provincial campsites in the Clear Hills which have roads built through or near the TUL 
lands. 

Running Lake Provincial Campsite is eleven miles (l8kl) north east of Worsley and provides close 
access to TUL South Whitemud (Lake) - Block 2. There is also an American Trading & Production 
Corporation access road running north through the east side of the property. 

Sulphur Lake Provincial Campsite is within one of the six TUL Whitemud River Permits which are 
know as the Block I Permits. Access roads to this campsite and the Silver Creek gravel pit, together 
with access from the east and the west to the Stony Lake Provincial Campsite (previously known as 
Montagenuse Lake), make up a network of roads which access the TUL lands either northeast from 
Fairview or west from Dixonville. 

The Clear Hills are well treed and are presently being logged by a number of companies, including 
Daishowa-Marubeni and Canadian Forest Products, and they have built a number of access roads into 
the area that are used cooperatively by commercial users. 

The entire area has been explored at one time or another by oil and gas companies using seismic 
exploration as a principle tool. Grids of cut-lines are common over the hills. Many prospects have 
been drilled for oil and gas and remnants of their roads and wellsites exist in most parts of the 
uplands. Successful exploration has established pools of oil or gas in the hills, such as Rambling 
Creek (within Block 9) and Beaton River South, where there is a compressor station near Sulphur 
Lake owned by ATAPCO, together with connecting gathering systems. Use of existing roads and 
negotiation for the use of commercial Licences of Occupation is standard practice as a part of an 
exploration program. 

Generally, the TUL lands are accessible under most conditions. That is, you can drive onto parts 
of each Permit. However, much of the detailed field work must still be done by walking, or using low 
pressure tired all terrain-type vehicles. 

6 





•' 	
.. 

'- 

32: 

 
Manning 

11 
/OSLZ 

	
vir CREEK 

 

Ar 
/ 

I 
 

CLEAR 	
ILLS 

 

• )SO(ITH 

Iroo -WHITEMUD 	 5 

• RIVER 

WORSLEY 

worslov  

O) 

DonvstIa 

	

Eureka 	 i 	I 

	

Air 	 - 

ZHILLS 
750 JO 	 y 

'Peace Rive '  

Hines Cf*ok 

000t 	 Z 

I' 

4)) &b 	 a.rv,sw 

AV 
OWN - •_h-_._._.jJ -U 	 -. -- - 	-•--- - 	 -- 	 ,II 	 -- 

IIrw 

SCALE 

CONTOUR INTERVAL 500 FEET. 	 Kilom.tr,. tO 	0 	tO 	20 	30 	40 kilomliriS 
" 	ABOVE 2500 FEET. INTERVAL 250 FEET 	IRON ORE RESERVOIR BOX 

Miles 5 	0 	5 	10 	15 	20 Muss 

FIGURE 2. Clear Hills area: physlographic setting and main 

access routes. 



S 

2.2 TABULATION OF PERMITS 

The twenty Heavy Metallic and Industrial Minerals Exploration Permits were applied for by TUL 
based on geology and were grouped into Blocks shown on the map enclosed and marked Figure -4. 

We have elected not to enclose copies of each Permit for brevity. The precise land descriptions in 
each permit are set out in Appendix Mc. Tabulation of Permits is shown on Table - 1, Page 11. 

Several of the TIJL permits surround long standing Leases or Permits owned by corporations 
interested in protecting the rights to the iron ore deposits on the Clear Hills and Whitemud Hills. 
Those permits pertain to known outcrops and reserves of iron ore and are therefore specific as to 
location, down to ten acre parcels and forty acre LSDs (Legal Subdivisions). The TIJL permits and 
land descriptions butt against the iron ore permits, so the mapping of our permits is complicated and 
difficult to show on a map scale of less than about 1:10,000. The geology and potential of the TUL 
iron ore bearing permits will be described in subsequent assessment and engineering reports. 

BLOCK #1: Whitemud River Permits: 1,2,3,4,5, & 6: Clear Hills and Whitemud Hills permits 
shown on Figure 4 as the far northeast TIJL lands and which form a contiguous group, covering a 
deep basement geological system of faults and magnetic anomalies. These also cover a large area 
considered potential for Bad Heart and gold bearing soils. 

BLOCK #2: South Whitemud Lake Permit 1: Lies on the Clear Hills plateau and it's south flank. 
It encompasses an area which overlays a faulting system and topographic high on the Precambrian 
basement. This permit adjoins an iron ore Lease or metallic minerals permit to the west, which has 
been drilled extensively. One hundred and twenty drill holes have established 25,750,000 Proven and 
8,225,000 Probable tons of iron ore reserves (Edgar 1962, Kidd 1959, Hamilton, 1980), which also 
bear quantities of gold (Boulay, 1995). These iron ores extend onto this property (Premier Steel, 
1956). 

BLOCK #3: Worsley 1: This permit is situated over the Worsley Graben and associated faulting 
system. It is surficially located on the Peace River Lowlands and the south flanks of the Clear Hills 
and is accessible from the town of Worsley via Highway 64 and Secondary Highway # 726. 

BLOCK #4: Eureka River 1; Block # 7: Squirrel Mountain; and Block #8: Jack Creek: Are 
accessible from the Stony Lake Provincial Campsite road. These permits cover an area underlain by 
ancient deep basement faults and surround two metallic minerals permits which protect the iron ore 
reserves outcropping along some of the Clear Hills and Whitemud Hills sideslopes. 

r 
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2.3 PERMIT LOCATIONS 	
FIGURE -4 
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BLOCK #5: Montagenuse Creek: The permit lies on the Lowlands and covers parts of the 
Montagenuse River Valley and covers the locations of three deep basement magnetic anomalies. It 
is readily accessible via Hines Creek - Highway 64, and developed road allowances. The 
Montagenuse Valley, where it descends far below the Lowlands, is nearly inaccessible, except on 
foot. 

BLOCK #6: Peace River 1, 2 & 3 and Highland Park 1 & 2: These are the southwest TUL 
permits, west of the Town of Fairview, which are transected by the Peace River. They encompass 
an area of particular geological interest and they cover the deep basement faults and magnetic 
anomalies associated with major crustal movements. 

BLOCK #9: Swift Creek: Also called Rambling Creek, the Swift Creek permit is split between the 
west and east flanks of Notikewin Hill and is accessed via the Notikewin Fire Tower road which is 
maintained by the local municipal district. These lands surround and contain volumetrically valuated 
iron ore deposits which also contain gold. Block 9 is adjacent to 201,000,000 tons of iron ore, 
proven by a 115 hole drilling program, which was conducted in 1962; and Block 9 covers part of 
684,000,000 tons of probable iron ore reserves calculated by N. Edgar (1962) and D. Kidd (1980). 

BLOCK # 10: Clear Hills and BLOCK # 11: Doig Tower are far off on the hills and are fairly 
remote. 
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TILE PEACE RIVER EXPLORATION CAMP 

2.1 TABULATION OF PERMITS 	 TUL = TUL Petroelums Ltd. 
TABLE 1 

TtJR = Tn Union Resources 

TUL PEACE DIAMOND PROJECT -20 METALLIC MINERALS PERMITS 

AREA PERMIT NAME PERMIT # 	DATE Location (W6M) 	PERMIT PERMIT OWNER 
BLOCK 	 Hectares 	Acres 

1 	BLOCK I Whitemud River 1 9393080036 	13/08/93 Twp 89 Ri: Si-36 	9,216.00 22,772.42 	TUR 

2 	BLOCK I Whitemud River 2 9393080037 	13/08/93 Twp 89 R2 SI -36 	9,216.00 22,772.42 	TUR 

3 	BLOCK I WhiteTnud River 3 9393080035 	13/08/93 Twp 88 R2&3 	9,216.00 22,772.42 	TUR 

4 BLOCK 1 Whitemud River 4 9393080032 	13/08/93 Twp 86 & 87 RI &3 	9,216.00 22,772.42 	TUR 

5 	BLOCK 2 S.Whitemud R. 1 	9393080033 	13/08/93 Twp 87&88,R5&6 	9,216.00 22,772.42 	TUR 

6 BLOCK 3 Worsiey 	 9393080034 	13/08/93 Twp 89 R8 & 9 	8,704.00 21,507.29 	TUR 

7 	BLOCK 4 Eureka River 	9393080031 	13/08/93 Twp 85-86 R4-5 	8,136.00 22,574.75 	TUR 

8 	BLOCK 6 Peace River 1 	9393080039 	13/08/93 Twp 83-84R6-7 	9,152.00 22,614.28 	TUR 1• 9 BLOCK 6 Peace River 2 	9393080040 	13/08/93 Twp 83 R8 	 9,216.00 22,772.42 	TUR 

10 BLOCK 6 Peace River 3 	9393080121 	13/08/93 Twp 82 R7-8 	9,216.00 22,772.42 	TUR 

11 BLOCK 6 Highland Park 1 	9393080038 	13/08/93 Twp 82 R6-7 	9,216.00 22,772.42 	TUL 

12 BLOCK 6 Highland Park 2 	9393080122 	13/08/93 T'vp 83 R6-7 	9,216.00 22,772.42 	TUL 

13 BLOCK 1 Whitemud River 5 9393080111 	13/08/93 Twp 87-88R2 	9,216.00 22,772.42 	TUL 

14 BLOCK I Whitemud River 6 9393080110 	13/08/93 Twp86-87R2 	9,216.00 22,772.42 	TUL 

15 BLOCK 5 Montagenuse Cr. 	9393080141 	13/08/93 Twp 84-86 R6 	9,216.00 22,772.42 	TUL 

16 BLOCK 7 Squirrel Mountain 9393080679 	13/08/93 Twp 86 R2-4 	8,840.00 21,843.34 	fliL 

17 BLOCK 8 Jack Creek 	9393080678 	13/08/93 Twp 85-86 R4 	8,948.00 22,110.20 	TUL 

18 BLOCK 9 Swift Creek 	9393080680 	13/08/93 Twp 90 R4-5 	9,216.00 22,772.42 	TUL 

19 BLK. 10 	Clear Hills 	9393090017 	22/09/93 Twp 89-90 R9-10 	9,216.00 22,772.42 	TUL 

20 BLK. II 	Doig Tower 	9393090018 	22/09/93 Twp 91-92 R9-11 	9,216.00 22,772.42 	TUL 

TOTALS 	Hectares: 	 183,020.00 

Acres: 	 452,236.16 

Note: Section by section land descriptions can befound in Appendix Vc** 
- Page - 350. 



2.4 PHYSIOGRAPHY 

The physiographic region known as the Clear Hills Uplands has a severe climate, 350 to 450 mm 
of annual precipitation and fewer than eighty frost free days per year. Most of the precipitation 
probably occurs during the spring and early summer. This is a problem for access where there are 
bentonitic sandstones, shales and clays. The area is covered with Grey Wooded soils interspersed 
with wetlands; peatlands, bogs and muskegs. 

The physiographic region known as the Peace River Lowlands also has a severe climate and 400 mm 
of annual precipitation. Since these lands are flatter, access is less of a mobility problem. However, 
time and money is required to obtain access, because most of the area is patented land. There is 
farming and ranching on these, the Dark Grey soils and the Dark Grey Wooded soils. 

2.5 ENVIRONMENTAL CONCERNS 

There are environmental concerns for some of the lands that make up our permits. Our discussion 
with Alberta Forestry and Alberta Environment have encouraged us in that these departments have 
been most accommodating. It is in everyone's interest to explore and create jobs. However, proper 
permitting and responsible field practices are required. An exploration permit is required by a 
company and a form of program plan must be submitted to Alberta Energy. We have extensive • experience in doing this kind of permitting and understand the specific concerns and requirements of 
Alberta Culture (archaeology), Environment, Lands and Forests, Wildlife and Fisheries. We had 
an accredited biologist, specializing in environmental matters, with us on most of the properties that 
we worked on. 

2.6 HISTORY 

Exploration of the Clear Hills dates back to the early part of this century and has been documented 
in a number of reports, particularly in the report by the Alberta Research Council authored by E.F. 
Bertram and G.B. Mellon, 1975. Attention first came to the Clear Hills when prospectors observed 
outcrops of ironstone and oolitic iron in ten to twenty foot thick beds exposed in the Clear Hills and 
Whitemud Hills. Claims were staked for minerals early on, but the potential of these iron beds was 
not recognized for some time. The heavy mineral exploration centred around the Clear Hills Iron 
Deposits and culminated in the Alberta Research Council studies, core hole drilling, volumetric 
estimations and economic evaluations during the Seventies. These iron deposits are known world-
class iron deposits and compare in size with the Ailsace-Lorraine deposits of north eastern France and 
south west Germany. There is at least 1.1 billion tons of 32 - 35% iron in this region. This area 
would probably be under development through the Western Diversification Program if it were not 
for the present recessionary prices for steel and an abundance of iron in eastern North America. 
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HEAVY METALLIC MINERALS IN ALBERTA 

3.0 METALLIC MINERALS IN ALBERTA 

Heavy metallic minerals in Alberta have hardly been explored, according to a 1988 brochure 
called "Alberta-Opportunities for Metallic Minerals," prepared by the Alberta Chamber of 
Resources, Alberta Energy and the Alberta Geological Survey. "Certain deep-seated 
structural and litho-stratigraphic anomalies such as the Steen River structure, Peace River 
Arch and the faulted region in southeast Alberta, which are indicative of tectonic activity, 
may have acted as a focus for the deposition of various kinds of metallic minerals." 

The efforts of these agencies have, for the most part, been unsuccessful in attracting 
exploration companies. Only by dropping the $ 10.00 per hectare work bond requirement 
and the promise of the newly adopted exploration regulations; as well as the activities of 
Monopros and diamond discoveries in the Northwest Territories; did land staking and 
exploration accelerate in Alberta. 

3.1 HEAVY METALLIC MINERAL PERMITS 

Under the new Alberta Metallic Minerals Exploration Regulations, staking claims and 
applying for Metallic Minerals Exploration Permits became simple and inexpensive in 
Alberta. The Province of Alberta has afforded us a generous and unique opportunity to 
acquire lands, and all of the heavy metallic mineral rights, subject to our keeping up work 
commitments of$ 2.00 per acre or $ 5.00 per hectare exploring the land, for an initial two 
year period. Following that, there is provision for renewals, or going to lease with an 
acreage rental. 

TUL as the TUL PEACE DIAMOND PROJECT have applied for permits on vast tracts of 
land. Each permit covers one township more or less. Each township contains thirty-six 
square miles of land (94.23 Sq. KI.) That is 23,040 acres (9324.288 Ha.) A township is a large 
area to explore when searching for gems smaller than a pencil eraser. TUL has acquired 
twenty townships. These cover some 452,236.16 acres, more or less or 183,020 hectares. 
The 11JL lands are shown on the Alberta Metallic and Industrial Minerals Permit Maps as 
permit holder # 78 and # 82. 

Some of our lands are in wilderness areas which are difficult to access and explore. 
However, we have sophisticated exploration tools available to us and we believe that one 
hour in the office planning and doing research is worth many saved in the field. At Peace 
River, an intelligent exploration plan stands a good chance of success. 

13 
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r 0 3.2 MINERAL PERMIT OWNERS IN NORTHERN ALBERTA 

There have been some 3300 new Metallic Minerals Permit Applications made for the 
Industrial Minerals and Heavy Metallic Minerals available in Alberta. This amounts to over 
70,000,000 acres of minerals rights having been applied for. These applications have been 
made by about 148 individuals and/or companies. This is part of the largest staking rush in 
the history of the world. 

All kinds of parties have staked land. Some are "serious players". Others are "high flying 
juniors." Some are "Mom and Pops". Most of the land is staked by speculators. However, 
there are all kinds of opportunities to explore for heavy metallic and industrial minerals, by 
staking or by farmin. 

In the initial stages, there was mapping and geology to be done. Some permit holders 
participated and spent money, others sat on the sidelines. Some fulfilled their work 
commitments and others did not. 

Monopros has been working the Peace River area for some time. Our scouting has 
[ determined that they have set up a warehouse, yard and wash facility in the northwest 

industrial district at Grande Prairie. A modular mobile wash plant and drill photographed 
in their yard is evidence that they are serious about Peace River diamonds. 

Consolidated Carina has done some soil sampling on their lands and they have issued a press 
release to that effect. 

Ridgeway Petroleums Ltd. has made several false starts at drilling and have done aero 
magnetic work of their lands. 

Prime Equities is rumoured to be contemplating an aero magnetic survey. 

S 

For all intents and purposes, TUL PETROLEUMS LTD. is the only explorer at Peace River 
who has done serious evaluation work on their lands to date, other than Monopros, who 
have drilled and evaluated some of their properties. TUL took out Exploration Permit 
Number Three (#3) in the summer of 1993 and extended it into the fall of that year. TUL 
continued to explore and evaluate the lands by doing field work in the summer of 1994 and 
by doing laboratory work, evaluations and mapping in off-field times. TUL has continued 
the search and evaluate our properties, and the Peace River District on a regional basis, 
uninterrupted, since the issue of our permits. 
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Company List For flic Mineral Permit Map 

1 DeVeaux, Patrick J. 
3 Cinabar Enterprises Ltd. 
4 De Latre, John S. 
5 Noranda Exploration Company, Limited 
6 Nelson, Douglas B. 
7 Cantin, Robert G. & Stewart, Ronald J. 
9 Rich, Anthony 

10 New Claymore Resources Ltd. 
11 Rich Resource Investments Ltd. 
12 Rich Minerals Corporation 
13 Aitken, Gary T. 
14 Larkin, Daniel B. 
15 Cameco Corporation 
16 Takla Star Resources Ltd. 
17 McCoy, Jerry R. 
18 Obed Mountain Coal Ltd. 
20 Dahlstedt, Willard C. 
21 374624 Alberta Ltd. 
22 Spelliscy, Shaun P. 
23 Geleta, Danny R., Beaver, Joseph & Beaver, Karl R. 
24 Paul A. Hawkins & Associates Ltd. 
25 Ridgeway Petroleum Corp. 
26 Page, Peter H. 
27 423771 Alberta Ltd. 
28 Estabrook Construction Ltd. & 423771 Alberta Ltd. 
29 E.J. Friesen & Associates Inc. 
31 SCC Resources Inc. 
32 Keystock Financial Corporation 
33 Oak Island Capital Corporation 
34 Harder, Natalie A. 
35 Christensen, Ben M. & Moss, George G. 
36 Cherovan Investments Ltd. 
37 Sawjak Holdings Ltd. 
38 Byrt, Harry F. & McKenzie, Donald G. 

.39 Gwen Resources Ltd. 
40 Davison, Lawrence E. 
41 Bryant, Tom E. 
42 Watt, James G.G. 
43 Troymin Resources Ltd. 
44 Control Capital Corporation 
45 Valley Gold Ltd. 
46 Weir, Mark F. 
47 Ruck, Walter B. 
48 Salazar S., Guillermo J. 
49 O'Connor, Robert H. 
50 Barry, Lawrence E. 
51 Winslow Gold Corp. 
52 Sraega, Douglas I. 
53 Mac-Mel Financial Corporation Inc. 
54 Sage Financial Corp. 
55 Sonic Resources Limited 
56 Mirko, John M. 
57 Canalta Minerals Ltd. 
58 Falconer, Timothy J. & Prestash, Robert J. 
59 McCrory, Kevin B. & Palmer, Sheree L 
60 Case, Stanley 
61 Palmer, Sheree L. 
62 Reynolds, Paul S. 
63 Ross Resources Inc. 
64 Kizan, William W. 
65 McCormick, Michael 
66 Rapid Property Management Ltd. 
67 Pascual, Susan G. 
68 Aggregate Exploration Consultants Ltd. & Wagar, Randy 
69 Aggregate Exploration Consultants Ltd. & Saunders, P. 

Mineral Resources Division 
Alberta Energy 
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Company List For Mc Mineral Permit Map 

70 Gerald McGinn Holdings & Management Ltd. 
71 Magrum, Michael M. 
72 Armstrong, George A. 
73 International Enexco Ltd. 
74 Keate, Peter B. 
75 Aggregate Exploration Consultants Ltd. & McMullen, James 
76 Warren, Richard W. 
77 Ruza, Jaroslav 
78 Tri Union Resources Ltd. 
79 Swalnson, Philip R. 
80 Maull, Jay F.P. & Jackson, Kenneth M. 
81 Northslde Resources Ltd. 
82 Tut Petroleums Ltd. 
83 Davies, George R. 
84 Graf, Chris W. 
85 Rasmussen, Willy 
86 Sikora, Eric J. 
87 Sikora, Robert H. & Sikora, John A. 
88 Owens, Ronald T. 
89 Kruszewskl, John M. 
90 Pearson, Richard A. 
91 Sherwin, Francis J. 
92 Yoshida, Tetsuo 
93 Troutllne Creek Golds Ltd. 
94 Nachshen, Larry 
95 Laughren, Christoper Jr. 
96 Christensen, Ben M., Kizan, William W. & Moss, George G. 
97 Labant, Peter H. 
98 Better Resources Limited 
99 Aggregate Exploration Consultants Ltd., 

McMullen, James & Lawrence, Shauna 
100 Aggregate Exploration Consultants Ltd., 

McMullen, James & Lipewiky, Stan 
101 Pukalo, Nestor  

102 Golden Eagle Mines Ltd. 
103 Roberts, Frank 
104 Canadian Dlamondfields Inc. 
105 Roberts, Frank & Churchill, Ronald P. 
106 Fritz, Marie T. & Houle, Henry G. 
107 Suncor Inc. 
108 Campbell, Marjory L. 
109 Richardson, Kenneth 
110 SoIv-Ex Corporation 
111 Pacalta Resources Ltd. 
112 Wilson, Jonathan D. & Alook, George 
113 McMichael, Brock P. 
114 Killeen, Lorne K. & Olson, Kenneth W. 
115 Merry, Peter J. 
116 Bassanese, Roberto 
117 Ammolite Minerals Ltd. 
118 Albury Resources Ltd. 
119 Nassar, Mounir 
120 359341 Alberta Ltd. 
121 329796 Alberta Ltd. 
122 R.M.S. Masonry Systems Inc. 
123 White, Patrick N. & 376101 Alberta Ltd. 
124 Cantln, Robert 0., Stewart, Ronald J., Erdmer, 

Philippe, Laird, Diane L. & Wright, Louise E. 
125 513954 Alberta Ltd. 
126 Cantln, Robert 0., Stewart, Ronald J., 

Bryant, Tom E. & Bouley, Richard 
127 Tintlna Mines Limited 
128 Ridgeway Petroleum Corp. & Golden Ring Resources Ltd 
129 Ridgeway Petroleum Corp. & Prime Equities 

International Corporation 

Mineral Resources Division 
Alberta Energy 
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Company List For 	lic Mineral Permit Map 

130 Ridgeway Petroleum Corp. & Double Down Resources Ltd. 
131 Cantin, Robert G., Stewart, Ronald J. & Bogach, Joseph M. 
132 Brougham Energy Corporation 
133 Candn, Robert G., Stewart, Ronald J. & Sraega, Douglas I. 
134 Cieszynskl, Henry Albert 
135 557138 Alberta Inc. 
136 White, Patrick Nellis & Butler Engineering Ltd. 
137 Rooken-Smith, Michael Cameron 
138 Aggregate Exploration Consultants Ltd., Assinger Donald M. 
139 Monopros Limited 
140 White, Patrick N., Coidwell Jack W., Ingot Resources Ltd. 
141 Christensen, Ben M., Kizan, William W, Moss, George G & Cooke, Frederick G 
142 Portas, Kenneth 0., Blensch, George W., Blensch Roy A., Walters Gordon A. 
143 Blensch, George W., Blensch, Roy W., Walters Gordon A. 
144 Clark, Joel 
145 Wilson, Guy 
146 Haimila, Raymond Arthur 
147 Price, James William 
148 B.G.M. Diversified Energy Inc. 

N/A Not Available for Application 

Mineral Resources Division 
Alberta Energy 
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GEOLOGY OF THE PEACE RIVER AREA 

The Peace River Area has a suitable geological setting for exploration for diamond.L 

The North American Continent is underpinned by an ancient stable craton. The tectonic history 
of the North American Craton is like that of other diamond producing cratons. Tectonics of the 
North American Craton have resulted in rotational and lateral motion sufficient to result in deep 
basementfractu ring. 

Seismic Tomography indicates that the North American Craton is underlain by high density cool 
mantle, which is like that under diamond producing cratons. 

Lithoprobe stwlies show that Western Canada is made up of an assemblage of sub-cratonic Arcs, 
Terranes and Domains, some of which are of sufficient age and stability to harbour diamond 
stability fields. 

Westerly Tenwzec accreted to the Alberta Assemblage have likely wrenched groups of units along 
lineaments of weakness and have caused vertical and lateral crustal deformation. 

Geometry of Northwest Alberta sub-craton suture zones suggest motion capable of creating 
crustal weaknesses, rifling and possible subduction. 

Subduction of one or more Peace River sub-cratonsprovidedpartial re-melt of lithospheric crust, 
• which may have induced peridotites and eclogites to intrude fracture formed conduits. 

An assemblage of three or more sub-cratons have been deformed into a regional anticline at 
Peace River. 

Peace River Arch sub-cratons form a highly fractured structure which borders an Archean sub-
craton.. (the Buffalo Head) 

The present day Peace River Arch has basement anomalies that suggest activation and intrusion 
and there are geophysical magnetic anomalies with signatures acceptable as indicators of 
kimberlitic pipes. 

The Phanerozoic carbonates exhibit propagation offaults and fault systems which indicate 
cyclical tectonic displacement to or near surface 

Bedrock geology of the Peace River District is of appropriate agewhen compared to Lac Des Gras 
and Southern Alberta pipes, so that intrusives could be exposed at surface. 

Underlying structures, faulting and deformation are identifiable in suifacefeature& 

S 
Kimberlitic indicators and diamond indicators have been recoveredfrom soil samples at Peace 
River, which are traceable to Tertiary gravels. 
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4.0 GENERAL GEOLOGY 
0  

Evidence from over 2500 oil and gas exploration holes, shown on following pages, provides 
the hthological and stratigraphic information for this section 

The Peace River region of north western Alberta is underlain by an assemblage of Sub- 
cratons that make up the ancient Archean and Proterozoan Precambrian granitic crystalline 
basement which tops on average at about 6,500 feet (2000 metres) below present day surface. 

At the crystalline basement, remnant Devonian Peace River Arch is expressed as topographic 
anomalies in the order of hundreds of feet. 

c: 

ill 

t1 

Q., 
z 

Surrounding the shoreline of the paleo-continental Devonian arch are preserved banks of 
reefs and associated carbonaceous limestone deposits, which built up in shallow seas during 
uplift, as well as some clastic continental Granite Wash deposits. 

• During 150 million years of collapse and inundation, the entire region was covered by 
thousands of feet of limestone, mudstones and shales through the Carboniferous, Permian 
and Triassic. 

Downwaiping of the arch from the beginning of the Jurassic through the Cretaceous resulted 
in additional thousands of feet of carbonates and clastics being deposited in alternating 
marine and continental depositions interrupted by alternating periods of erosion. 

The Peace River region is a part of the massive Western Canada Sedimentary Basin. 

The Peace River region meets the criteria for a place to explore for diamonds. Diamond 
emplacement requires that there be a mantle source with conditions appropriate for diamond 
formation and preservation. Tectonic activity is required to provide faults and conduits for 
host intrusives to transport diamonds to surface. 

S 

The Peace River region is underlain by Archons of appropriate age and stability to be 
associated with diamond formation and preservation. The arch and surrounding areas are 
significantly fractured and these fractures can be traced from the basement, and are evident 
in surface features. There is evidence of volcanic activity at Peace River. 
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TABLE-3 

GEOLOGICAL TIME TABLE 

EON 	 ERA 	 PERIOD 	EPOCH 	AGE 
MBP 

QUATERNARY 	RECE 	
.01 

PLEWiOCENE 	
1.6 

	

CENOZOIC 	 PLIOCENE 	
53 

TERTIARY 	
MIO ENE 

 

ERA 	 OLIGOENE 	 36.6 
EOCENE 	 578 
PALEOENE 	 65 PRANEROZOIC 	 CRETACEOUS 	 144 

	

MESOZOIC 	JURASSIC 
ERA 

TRIASSIC 

PERMIAN 245 
EON 	 286 

PENNSYLVANIAN 	 320 

	

PALEOZOIC 	MISSISSIPPIAN 	 360 
DEVONIAN 

ERA 	su.uIuAN 
ORDOVICIAN 

CAMBRIAN 	 570 

PRECAMBRIAN PROTEROZOICERA 	 2500 
EON 	ARCHAEAN 

ERA 	 3800 

GEOLOGICAL TIME TABLE 

Time: Millions of years Before Present 

Source: Nelson, 1970, Skinner, 1987 
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FIGURE -7 
: 	 CONTINENTAL PEACE RIVER ARCH 
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4.1 PEACE RIVER GEOLOGY 

The TUL Peace River play was initially founded, not solely on geology, but also on the 
simple principle; "Stake close to someone who knows what they are doing." Since 
Monopros/DeBeers had spent an estimated 6.5 million dollars exploring their sixty-nine 
townships, or $4.50 an acre on 1,407,000 acres (569,412 Ha), we made the assumption that 
they had put a high value on Peace River. 

Monopros has 16 Townships close to the east boundary of the TUL acreage. They also have 
fifty-three townships on trend to the southeast of the TUL acreage. How ever TUL initially 
interpreted the Peace River diamond play it was quickly' recognized, from published maps 
and studies, that the Peace River area contained significant structures and had a dynamic 
geological history. 

. 

Oil and gas exploration since the 1950's has resulted in a significant accumulation of 
knowledge about the structures and historical geology of the Peace River area. Electric log 
and drill core data provided detailed information about the age and makeup of 7,000 feet of 
Phanerozoic materials. (2133 meters) 

Under the Phanerozoic the main regional feature underlying part of the Peace River area is 
the long recognized Peace River Arch. The Peace River Arch (PRA) is a significant anticlinal 
structure of Precambrian Age. This granitic crystalline crust, which lies at an elevation of 
around 6500 feet (2000 meters) below the Peace River Lowlands, is part of what is often 
referred to in soft-rock geology as the "basement." The basement is the presently stable 
platform underpinning the North American Continent. 

The part of the Precambrian basement that makes up the structural anticline has an active 
tectonic history. The Phanerozoic sediments above reflect some of that motion as the 
carbonates infilled local collapse features in shallow sea environments and following 
deposition and lithification, they often fractured in response to further cycles of collapse and 
downwarping. Continental and marine carbonate and clastic deposition following the 
Permian appear to exhibit more subtle responses to basement tectonics, probably due to their 
distance from the basement and a drape effect. The Precambrian, the nucleus of the North 
American Continent; is a massive ancient intrusive body of granitic composition, having 
large crystalline structure; is seen to be brittle and resistant to deformation and weathering 
and thus, cyclical fracturing. 
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TABLE - 4 

GEOLOGICAL TABLE OF FORMATIONS 
PEACE RIVER ARCH REGION 

EON ERA 	PERIOD 	 EPOCH 	AGE 

C QUATERNARY 	T 

P  
PLEISTOCENE a  

N H 	 PLICENE 	 GawCr.vek' 0 	 Cowen• 1994 
z 	 I1OC.ENE  

A 	 TERTIARY 
O 	 OLIGOCENE 	 Broadcast tlfw# 

I 	 i.2.81Z 
EOCENE 	dfl VcIcaid, 

N 	C 	 Ritchie. 1957)
PALEOCENE  

FORMATIONS AGE PRA LITHOLOGY 
E 

M 	 MONTANA GROUP 	66.4- 	 Contth.ntal,.SSr, 
Wajdd 	 CoaI,Gr.y Shales 

R 	E 	 SMOKY GROUP 	 Marin.,dark grey 
Pa*adcan 	 80 	D 	SIW.e, SlIty 
Nomad 	 0 	Shales, 

S 	 chmir 	 W concmdens 

O 	 Hanson 	 N 
T1stIe 

o 	 Do4ing 	 ___  

CRETACEOUS 
COLORADO GROUP 	 I Marine/gram-br. Z 	 Bad Heart 	 82 	W 	OolIlk Ironstone 
Mualdid 	 broasi SST 
Cardiwn 	 A 	SST &CongL 
Kaakapau 	 85 	 dark Shales 

O 	U 	 Opabin 	 R 
Haven 
VImy 	 P I Sankey 

FORT Sr. JOHN GROUP 88 	 Deltaic to 
C 	 Dunvegan 	 90 	 MarIne SST 

Upper Shaftsbw7 	 and Shales 

C 	 FISH SCALES MARKER 95 	 marine Shalee/foadis 

Company: TUL PETROLEUMS LTD. 

TABLE OF FORMATIONS 

PEACE RIVER, ALBERTA 
continued 
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TABLE - 4 - continued 
continued 

GEOLOGICAL TABLE OF FORMATIONS 
PEACE RIVER ARCH REGION 

EON ERA 	PERIOD 	FORMATIONS AGE PRA I L1THOLOGY 

P 	 Low Shafbbiary 	97 	D 	dait grey shales 
Peace 

 
River 	 0 	somelstones 

H 	M 	LOWER 	IOOMRIVW 	 SST, shales 

A 
E CRETACEOUS HMD 	 w 

	

106 	A 	conglonrates Gedming 
N 	s 	 Boesky 	 R SST and shako 

	

144 	P 	SST and shales 

o 
JURASSIC 	1°") 	 I 

Nordegg 	 208 	
as above 

R 	 SCHO()LER CREEK 
 n 	 GROUP 

Balond 
TRIASSIC 	Charlie, Lake 	 C 	UneastOfles, 

o 	 0 Shales I 	 Doig 	 L 
Moni.y 	 L 

Z 	C 	PERMIAN 	DIABER GROUP 	245 	A as above 

 

P 	
Bdloy 	 320 	P 	Sialtss 

o  
A 	 STODDART GROUP 	 S Unnetones 
L 	

Taylor Flats 	 E 	Sandstones 

j 	E 	PENNSYLVANIAN 	r' 	 Shales 

inssissipi&r 	RUNDLE GROUP 	 - - 
Debolt 

C 	0 	 Shwida 	
nites I 	 Pelthko 	 352 	 Dolo 

C 	 --  
Deaff 	 as above 

	

Ezshaw 	 1 360 

Company: TIJL PETROLEUMS LTD. 

TABLE OF FORMATIONS 

Continued.... 	
PEACE RIVER, ALBERTA 
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4.2 GLOBAL TECON1CS 

V 	"Does the Peace River Arch harbour a Diamond Stability Field?" 

Crustal theory is speculative. It's geochemistry is complex. Crustal creation, plate tectonics 
and continental migration are key to Peace River geology. They are integral to the Peace 
River diamond play and an exploration rationale. 

Continents are underpinned by stable crustal blocks. Ancient cratonic blocks are the 
Archons. Continental cratons migrate in response to subcrustal magmatic currents. The 
continents drift from areas of crustal creation and sea floor spreading toward areas of crustal 
subduction and remelt. 

The North America Continent is underpinned by the North American Craton (NAC). The 
NAC has possibly drifted from the present location of Tasmania to its' present position. The 
NAC contains anomalous Oxygen isotope depletion zones which suggest that rifting of 
cratonic blocks took place perhaps billions of years ago. Parts of the NAC are in fact 
Archons and the continent has been drifting and accreting massive amounts of material and 
numbers of sub-cratons over that period. Figure g shows the continental shields of the 
world. 

Diamonds are associated with stable platforms such as the NAC and those of Africa, India, 
Siberia, South America and Australia. They are particularly associated with the ancient 
Archean cratons. These ancient stable crustal blocks are thought to harbour the type of sub-
crustal mantle environment where creation and preservation of diamond is possible. 

Mantle materials which host diamonds are eclogites (E-type) and the peridotites (P-type). 
Subcrustal regions in the mantle with appropriate pressure and temperature regimes for 
creation and preservation are the Diamond Stability Fields. 

Once formed and preserved, driving forces such as crustal movement, subduction or crustal 
heating provide the energy for introduction of explosive intrusions into the crust; (these are 
tentatively associated with anticlines) while faults, rifts and collapse systems provide the 
opportunity for emplacement of the diamondiferous mineral assemblages. 

Kimberlites and lamproites are the general descriptions given to those intrusive mineral 
assemblages that host diamond emplacement. In this host environment, diamond may be 
transported successfully from the diamond stability field to the surface or may be destroyed 
in the process. 
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FIGURE - 8 

GLOBAL TECFONICS 

MAJOR CONTINENTAL SHIELDS OF THE WORLD 

4 

The major continental shields of the world consist of stable cratons of Archeon and Proterozoic age. 
These ancient stable platforms are the underpinning protons around which each continent is built. 
These craton assemblages have a history of global drift, which began when they attained the required 
threshold bouancy, about 2 billion years ago. Under these stable cratons temperature and pressure 
regimes can support diamond stability fields. 
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4.3 SEISMIC TOMOGRAPHY 

Waves generated by explosions travel through denser mediums faster than through less dense 
mediums. P-wave generations travel between 6 and 7 kilometres per second through the earth's crust. 
Beneath the crust, mantle materials carry waves at rates greater than 7 km/s. Granites, gabbro and 

r basalts carry P-waves 6 to 7 km/s. Dense mantle materials rich in olivine, pyroxene and garnet, the 
P-type - Peridotitic mantle, carry waves at rates greater than 8 km/s. These are the deep regions 
within the mantle which support diamond formation and preservation. These are the source regions 
of kimberlites Seismic tomography is a sophisticated multi-dimensional lithoprobe system 

FIGURE- 9 

SEISMIC TOMOGRAPHIC IMAGE OF EARTH 

This tomographic image illustrates that under the major continental shields there are ancient stable 
cratons which lie over lithosphere that is cooler and more dense. These pressure and temperature 
regimes are those suitable for diamond preservation. The Peace River Area lies near the leading edge 
of this higher velocity zone, as do the diamond producing districts of South America, Africa, 
Australia, India and Siberia. Peace River likely harbours a diamond stability field. 
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4.4 LITROPROBE STUDIES 

"Was there a drivingforce to emplace kimberlitefrom mantle to surface at Peace River?" 

. 

. 

Continental migration accounts for continual accretion and re-arrangement of protons within 
continental cratons. 

Migration, tectonics; subduction and remelt, mantle plumes and hot spots; could provide the 
energy to drive magmatic intrusions such as kirnberlites. Subduction, diapirs and volcarncs 
produce new crust by intrusion. However, cool explosive emplacements, such as the systems 
exhibited during kimberlite intrusion, are driven by mechanisms which as of this date are not 
well understood. Diamond laden kimberlite intruives, sourcing stability fields of peridotitic 
and eclogitic mantle materials, are rare and exotic. 

Tectonics could be the energy of motion which caused intrusions through the Precambrian 
to surface on the Peace River Arch. The Peace River area is a long standing tectonically 
active region. 

The Energy of motion of the North American Craton is traceable, according to Lithologists 
and theory of Continental Drift. 

Figure _LO & 11 shows the migration and rotation of the North American Continent during 
six successive geological Periods. The panels along side the continental figures describe 
possible events and conditions which existed at Peace River during those respective periods. 

Although the pictographs of continental migration are generalised and their accuracy is 
unknown, the over all point is clear: continental migration alone evidences that the crustal 
motion of the North American Craton, as a system, had energy. (Source of pictographs: 
Kroner, 198 1) 

Beyond our simple representation of cratonic migration, the Alberta Lithoprobe research 
work described ahead, shows the present day assemblage of the northwestern Canadian sub-
cratons and the dynamic which resulted in that configuration. 

When taken all together, a cogent argument can be made that the Peace River System, like 
other systems in Alberta, the Northwest Territories and Saskatchewan, had the required 
tectonic energy to drive magmatic emplacements. In fact, our recovery of mantle derived - 
little travelled mineral assemblages, found at surface near Peace River, evidences the fact. 
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FIGURE - lO 

CONTINENTAL MIGRATION and ROTATION 
Affects at the Peace River Arch Region 

PERIOD: 	CAM13RIAN/1LORD1VICL4N 

AGE: 	510 mbp 

EVENTS: 	Rotation of Craton 90 degrees W. 
East to west travel. Anticlinal 
deformation begins. Drainage 
patterns indicate faulting, additional 
faulting and reactivation of faults. 

CONDiTION Continental Arch becomes a 
peninsula. Drainage changes from 
NE to SW to E to W to NE to SW 
then to dendndc. 

PERIOD: 	LOWER DEVONIAN 

AGE: 	380 mbp 

EVENTS: 	Reverse of direction of Rotation. 
Uplift of "Peace River High" and 	 V 

Alberta Ridge. Further faulting.  

CONDITION Maximum uplift and anticline.  
Isolation of the Arch in shallow  
seas. Possible beginning of collapse, 
especially in area south of arch. 

PERIOD: 	MISSISSIPPIAN 

AGE: 	340 mbp 

EVENTS: 	Less rotation, migration north, - 
Collapse underway, Dawson Cr. & 
Fort St. John Graben forms. 

CONDiTION Subsidence under seas, rise of 
continent - embayment of PRA 	 V  

area, infill of sediments and drape 
over edges of developing grabens. 
Considerable faulting. 	 0 
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FIGURE - il 
...cont. 

CONTINENTAL MIGRATION and ROTATION 
Affects at Peace River Arch Region 

PERIOD: 	TRIASSIC 

AGE: 	220 mbp 

EVENTS: 	Continued migration to north. Some 
rotation. Collapse to about 
maximum. Accretion of Terranes 
from west-southwest. 

CONDITION Subsidence under a Triassic sea. 
Infull of carbonates into flanking 
grabens closing. Deformation and 
faulting? Boundary Fault? 

PERIOD: 	CRETACEOUS 

AGE: 	100 mbp 

EVENTS: 	Slow migration north. Continued 
accretion from west. Minor rotat-
tion. Downwarping well underway. 

CONDITION I Recession of seas. Sedimentation 
from Liard Uplands southeast to 
Bearpaw Sea. 

PERIOD: 	EOCENE - PLIOCENE 

AGE: 	50 mbp (57-2 mbp) 

EVENTS: 	Rocky Mountain Orogeny complete. 
Volcanics in S. Alberta, N.W.T. and 
B.C. Probably fault reactivation. 
Kneehills Tuff almost reaches PRA. 
Volumes of ash around PRA. Likely 
period of kimberlitic intrusions. 

CONDITION Boundary Fault reactivated? 
Propagation of faults and related 
surficial expression of weaknesses. 
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LITHOPROBE - ALBERTA BASEMENT TRANSECTS STUDY GROUP 

r The Alberta Basement Transects Study Group conducts on-going crustal research and continues to 
publish their findings, based partly on deep penetrating seismic and magnetic surveys. 

Lithoprobe studies have identified and dated the sub-cratons of parts of the NAC and they describe 
current thought on the formation and relative motion of the sub-cratons that underlay Peace River 
area. 

At some time the primordial crust reached a critical buoyancy state. Continental building blocks 
became fairly mobile. The NAC migrated thousands of miles in a northwesterly direction from the 
central latitudes during the Devonian (400 million B.P.) to the northern latitudes by the end of the 
Cretaceous. (65 million B.P.) 

The North American Craton (NAC) is an assemblage of sub-cratons. Crustal creation, migration of 
units, accretion of these to other units, and subduction and remelt of materials, suggests a continuous 
dynamic. 

Cratonic migration indicates that diamond is probably continually being created and destroyed in 
response to crustal movement and changing temperature and pressure regimes. Diamonds are 
thought to be principally formed and preserved in regimes associated with continental cratons and 

L. 	 Lithospheric deep keels, but they are found on and off craton. 

The Slave Craton in the Northwest Territories contains kimberlitic intrusions which host diamond. 
These diamond discoveries, exploration and on-going evaluations, are being documented in press 
releases and newspapers day by day. The Slave qualifies as a suitable stable Archon. Slave intrusives 
have been dated at 52 million B.P. plus or minus 1.2 million years. 

The Archon underlying the St. Albert area of Saskatchewan has produced diamond bearing kimberlite 
sediments that are thought to be mid-Cretaceous in age, around 95 million years B.P. 

The Archean Medicine Hat Block in Southern Alberta contains kimberlitic intrusives. These have 
produced diamonds. The intrusives are likely of Cretaceous/Tertiary age, as are the Kneehills Tuffs 
of Southern Alberta, at about 52 million years B.P. 

The Peace River area contains a probable Archean Sub-Craton, but diamonds to date have only been 
rumoured to have been found. 

The Peace River sub-craton assemblage is underlain by Archean domains, (Theriault and Ross, 1990.) 
Figure - 14. Related suture zones are thought to be natural zones of weakness where somewhat 
dissimilar materials join, or where tensional motion is likely. Volcanically derived clays in the region 
suggest intrusives, probably of similar age as the Kneehills Tuff. 
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4.5 CRATON ASSEMBLAGE 

The age and stability of parts of the Alberta cratomc assemblage is crucial to the argument 
r - 	for Peace River mtrusives and diamond emplacement. Ancient stable cratons can harbour 

diamond stability fields. Tectonic motion may provide energy for emplacement. Cratonic 
weaknesses such as fault and rift systems provide the opportunity of conduit control for 
emplacements. 

Anticlines are associated with groups of kimberlite emplacements called kimberlite fields. 
(Mitchell, 1986) 

Lithoprobe studies by the Alberta Basement Transects Study Group provided us with 
information on cratomc geochemistry and insights into sub-craton dynamics 

Regional aero magnetics maps support geology and drill core data regarding the make up of 
these basement sub-divisions and suggest additional fractures within sub-cratons. Examples 
on those maps will follow. 

The sub-cratons in the Peace River area are, east to west, the Buffalo Head, the Chinchaga 
and the Ksituan as shown on the map on the next page. Canadian Geological Survey (GSC) 
geologists, Theriault and Ross, have dated these as to formation at 2.0, 1.9, 1.8 billion 
years (Ga.) respectively. 

The Buffalo Head is comparatively magnetic. The Chinchaga is an accreted sub-craton which 
is not prominently magnetic. The Ksituan is a Magmatic Arc, like the Hawaiian Island chain, 
and is predominantly, magnetic. 

We interpret the Suture Zones where sub-cratons adjoin as lines of crustal weakness. Crustal 
weakness exists, especially where high angle cross-cut faulting occurs. The suture zones are 
the regions which we examined in order to determine whether there is reason to believe that 
intrusives exist at Peace River. 

The Buffalo Head is an Archon, or it is at least underlain by archean crust. This argument 
is supported by its' relative position on the NAC as compared with the Slave Craton and it 
is thought by some geologists to be of suitable age and stability to harbour a diamond 
stability field. 
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FIGURE - 13 

ALBERTA SUB-CRATON ASSEMBLAGE 
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Source: Lithoprobe Study Group, 1992. 
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0 4.6 SUB-CRATON DYNAMICS 

r "Are there fractural conduits which enabled and directionally controlled diatreme 
formation and kintherlite emplacement at Peace River ?" 

p 

I. 

. 

Lithoprobe studies by the Alberta Basement Transects Study Group have been done on 
Alberta sub-craton dynamics. A speculative history of accretion and re-organization of the 
Northwest Alberta sub-craton assemblage is shown on Figure 14taken from Lithoprobe 
studies and illustrations. 

An overview of the subdivisions in the basement of Western Canada are observable on the 
Canada Aero Magnetics Map of North America, excerpted on Figure - j. Lithoprobe studies 
show that the Buffalo Head Sub-craton migrated north east, becoming an accreted Terrane 
within the Rae, Hearne and Slave Archon assemblage. 

The Ksituan and Chinchaga, the two sub-cratons underlying the area west of Peace River, 
migrated in a north easterly direction and were accreted to the North American Craton, 
colliding with the Buffalo Head Sub-craton. 

The Lithoprobe - Figure - 14 - illustrates likely deformation of sub-cratons during the 
accretion process. We believe that this process occurred within the Buffalo Head - 
Chinchaga - Ksituan assemblage as well and that deformation and fracture continued, 
especially through the period of greatest rotation of the North American Continent. Active 
suture zones between sub-cratons and fractures within sub-cratons are likely to be the 
conduits for mantle tapping intrusives at Peace River. 

We have given consideration- to the possibility that one sub-craton has been subducted by 
another. Lithoprobe studies have been conducted in this regard and several models of crustal 
subduction have been developed. (In: Progress Report on Geodynamic Modelling of Crustal 
Deformation in Compressional Orogens, C. Beaumont, S. Willet, P. Fullsack & J. Hamilton, 
Lithopróbe - 1994) 

Sub-craton subductions are likely places for intrusions. However, in terms of diamond 
exploration, this kind of intrusive system is not the 'opportunity for emplacement' we would 
hope to discover. Thermal protection, provided by cooler systems, would better support 
diamond survival to surface, than would probably be maintained in a hot subduction 
dynamic. 
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FIGURE - 14 

ALBERTA SUB-CRATON DYNAMICS 
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Figure - 15 

JCSITUAN ABC 	 ThLTSQN ARC 
1.901.98 Ca 	1.986-1.906 Ca 

WESTERN BUFFALO HEAD 
1.998-1.993 Ca 

I KSITUAH 
-HOUA 	

CHINCUAGA 	BUFFALO HEAD 	RAE 

Fig. 4. Schematic tectonic models for the Proterozoic assembly and 
growth of continental crust in northern Alberta. The upper panel 
shows the inferred present cross-section (corresponding to about 
56°N) of Archean and Early Proterozoic domains, the latter built on 
a foundation of Archean crust, as inferred from Sm-Nd isotopes 
(Theriault and Ross, 1990). CL, Chinchaga Low; KL, Kiskatinaw 
Low. The bold vertical lines between domains are inferred sutures 
based on breaks in geophysical characteristics and/or geochronol-. 
ogy. Prior to 2.32 Ga (the oldest rock in the Buffalo Head Terrane), 
the crust was composed of Archean continental blocks separated 
by oceanic lithosphere (vertical stripes). Progressive convergence 
and subduction of oceanic crust led to the formation of Lower 
Proterozoic magmatic rocks (Ksituan, Taitson, and western Buffalo 
Head). The polarity of the subduction zones is highly speculative, 
especially before aboUt 2.0 Ga. 

LExcerpt from Thenault & Rss,1990 
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Based on Lithoprobe studies, the Buffalo Head Sub-craton is probably a good place to look 
for diamonds. Monopros has obviously believed this to be the case. They have been 
exploring the area for some time. 

r 	There are a number of sub-regions on the Buffalo Head, and other places, where our criteria 
for diamond friendly environments are met; where faulting, cross-cut faulting and 
magnetics, indicate that there may be intrusives; kimberlite diatremes, volcanic extrusions - 
pipes or dykes, that may host diamonds. 

It would be comforting during exploration activities, to be able to argue that Peace River 
sub-cratons are like the Slave Craton, where diamonds approaching commercial quantities 
have been found. More than that; the Slave Craton holds, what is reported to be, one of the 
world's richest diamondiferous kimberlite pipes, near Lac Des Gras, N.W.T. 

The Buffalo Head Sub-craton has a number of characteristics in common with the Slave 
Craton. 

The Slave Archon has undergone a rotational, or turning moment, imparted to it by collision 
with other sub-cratons or by wrenching apart and rotation during crustal migration. Refer to 
Figure - 16 	the Western Canadian Craton and Sub-cratons (from the magnetics map 

Figure - IZ.) 

The Slave is fractured by deep basement faults and is patterned by volcanic intrusives on the 
present day surface. The Slave Craton is the location of a massive rift zone, centring around 
Lac Des Gras. (H. H. Hehnstaedt., 1993, pp.  59) 

The Buffalo Head Sub-craton is thought to be partly Archean as is the Slave. It is unclear 
whether the northward migration of the Buffalo Head was halted by collision with the Slave 

{ assemblage or whether the Buffalo Head was part of the Slave Archon and was subsequently 
torn away from the Slave. It is fair to say that the present Peace River assemblage exhibits 
patterns, faults and structures, suggesting rotational motion and considerable deformation and 
possible marginal subduction. 

Detailed study of the Peace River area point to local clockwise rotation in the Ksituan, 
Chinchaga and Buffalo Head assemblage. However, consideration must be given to the 
accretion and timing of younger terranes from the west as well. These collisions and 
accretions may have influenced cratomc arrangements on an on-going basis and are a 
probable cause of some faulting and reactivation of faults and faulting systems. These may 
have imparted enough energy into the system to exceed thresholds of force required to bring 
about local uplifts and collapses; anomalies which we can now identity. 

I . 
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FIGURE - 16 
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4.7 WESTERLY TERRANES 

A Terrane is a large unit of crustal material with a distinctive geologic character. The sub-
craton assemblage which makes up the NAC predates the teffanes and magmatic arcs to the 
west. 

From the large scale view, the GSC Terrane Map of the Canadian Cordillera shows the 
accretion of land masses from the west colliding with the North American Craton. Note the 
Geological Survey of Canada Tectonic Map of Canada derived Figure - fl; Westerly 
Terranes and Archean Sub-cratons. 

The timing for Western Canadian accretion of terranes to the NAC is post Devonian. 

According to Yorath, in "Where Terranes Collide" the Cassiar Teffane collided with the 
North American Craton, the North American Interior 160 million years ago - near the end 
of the Jurassic. 

Crustal failures occurred in the Peace River area, probably at the end of the Jurassic, and 
perhaps several times subsequent to this event. In terms of Peace River Arch history, this 
would be a the end of a post Devonian arch collapse and contemporary with massive regional 
grabens such as the Dawson Creek - Fort St. John. Perhaps a consequent rift of failed rift 
occurred on the Peace River Arch at or near that time. 

Thermal and collisional forces which were caused by successive accretions of material from 
the west against the NAC, the stable craton, may have influenced deformation and fracture 
of the Peace River Arch. Thus, the driving force required to initiate introduction of volcanic 
intrusions into the Peace River Area basement and the fracture systems as conduits for 
emplacement over a diamond stability field. 

The development of deep faults is part of the process of formation of conduits for 
kimberlitic-lamproitic mantle intrusions. There is ample evidence that this was a common 
condition on various parts of the NAC; Lac De Gras, Southern Alberta, Saskatchewan 
Cretaceous kimberlites, Cross Creek pipes. Southeastern British Columbia. 

Phanerozoic sedimentation and infill of progressive grabens in the Peace River - Fort St. 
John region illustrate that the Peace River Arch faults have occurred and that they have been 
reactivated over tens of millions of years. We can expect, based on studies of kimberlites, 
that kimberlite emplacement occurs in cycles also. If a diamond stability field existed under 
the Buffalo Head Sub-craton at the time of volcanism, we argue that there have been 
opportunities for diamond emplacement. 
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Our geochemical work substantiates the foregoing proposition. We have recovered 
depositional metals of sufficient quantity to suggest an intrusive on one of our properties. 
We have recovered sufficient kimberlitic indicators of sufficient quality to suggest that a 
kiinberlite - lamproite exists on or near our properties. 

The horsts that occur on the PRA are rock units which have been thrust above the 
surrounding platform between pares of faults. Grabens are units of rock that fall or collapse 
relative to surrounding rock. In the mind of the writer, these form a pattern suggesting 
rotation and thus dynamic forces. 

The Montagenuse deep basement fault that runs northeast across the TUL lands, transforms, 
and continues to run northeast across our Structure Contour Map and exhibits a dispositional 
curve in Township 88, Range 3, W6M 

There seems to be historic and dynamic evidence that the Buffalo Head-Chinchaga-Ksituan 
assemblage has undergone a turning moment. It is the writer's contention that the north east 
TUL lands contain a significant graben and magnetic anomaly that may indicate an intrusive 
and that the location of the ttransfonn' where the Montagenuse Fault crosses the Peace River 
is a small scale rift zone, associated with the suture between the Ksituan and Chinchaga sub-
cratons and cross-cut faulting and that both are driven by the rotational energy of motion of 
the Buffalo Head sub-craton assemblage. 

. 
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ON 11-1Q 

4.8 CHINCIJAGA SUBDUCTION 

The shape of the eastern edge of the Chinchaga sub-craton, as it fits into the cratonic 
assemblage, leads us to conclusions about the dynamics of the Peace River Arch and 
possible subduction of the Chinchaga. Note Figure j - Chinchaga Subduction. This is 
not an argument for diamond emplacement, but points to the probability that subduction and 
remelt may have occurred in the basement region. Magnetic basement anomalies shown later 
suggest this. 

The Chinchaga is magnetically low. It appears to be pinched out to the south. There is 
coincidence between suture zones and the faulting systems. It is reasonable to conclude that 
craton movement in the north-westerly direction meeting and accreting sub-cratons moving 
in an easterly direction resulted in major fracturing, some subduction of one or more of the 
sub-cratons and probably a hinge/turning moment being induced for a period of time into the 
structure, as seen in residual pressure studies and evidenced by the transform fault through 
the deep basement and the curvilinear aspect to the northeast part of this same fault. All of 
this activity; accretion, turning, arching and fracturing has resulted in identifiable minor 
grabens and graben complexes, horsts and suites of faults which set conditions for intrusions 
of maa into the area Note Peace River - Sub-craton Dynamics, Contour Map of the Top 
of the Precambrian Figure j. 

There is also some correlation between the orientation of basement features; the topographic 
highs and lows; which appear as a lineament in Townships 87, 88 and 89, Ranges 7,8,9 
W6M and are parallel to the major fault across the map area. 

Horsts, grabens, faulting and alteration; and perhaps subduction; as evidenced in the 
isopach map; as well as the arching history of the Peace River anticline, suggest a lot of 
movement and many opportunities for kimberlite or lamproite intrusions. "Faulting is the 
opportunity and dynamics are the driving forces for emplacement." 
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FIGURE - 18 

CHINCHAGA SUBDUCTION 

I - 
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Source: 
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The Suture zones, where it is believed the three Peace River area sub-cratons meet, are 
shown on the Precambrian Structure Contour maps and on the craton assemblage maps. 

The Ksituan sub-craton is a magmatic arc. It covers a large region in the south. The Ksituan 
is probably less dense than the Buffalo Head. Granitic Gneiss is found in well core in the 
west. The large south region seems to have collapsed from the end of the Devonian to the 
beginning of the Triassic. 

An area which resists downward displacement; erosion or subduction underlies Townships 
84, 85, and 86, W6M. There are embayments to the Ksituan to the north and south. 

This area  protrusion in  the Ksituan, coincident with three magnetic highs, is anomalous and 
nothing like it appears on any of the other suture zones in Alberta. The only outlier similar, 
but opposite, is that on the Buffalo Head, fifteen miles to the east Together, the Ksituan 
and the Buffalo Head appear to squeeze the Chinchaga the Chinchaga likely being 

• subducted, and Montagenuse Fault, a major deep basement fault, transects both. The 
magnetic anomalies may represent intrusives. On the Buffalo Head side of the fault in 
Township 88, Range 1 W6M core data reveals Felsic Volcanic basement rock, indicating 
that volcanism occurred there at some time. 
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FIGURE - 19 
SUB-CRATON DYNAr41CS - CIIINCHAGA SUBDUCTION 
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4.9 THE PEACE RIVER ANTICLINE 

The Peace River Arch was historically a significant anomaly. This Precambrian granitic 
crustal unit; composed of the Ksituan Magmatic Arc, the subducted Chinchaga sub-craton 
and part of the archean Buffalo Head Sub-craton; formed a massive structural anticline in the 
Peace River/Fairview area extending some 20,000 square miles. (50,000 sq.kl) The PRA, as 
part of a larger and more gently rising Middle Devonian geoantidise, extended across the 
United States border as the Alberta Ridge. Note Figure - ZQ Peace River High and Alberta 
Ridge. 

FIGURE -20 

MIDDLE DEVONIAN 
PEACE RIVER HIGH and ALBERTA RIDGE 

 

Company: TUL PETROLEUMS LTD. 

PEACE RIVER ARCH ANTICLINE 

Source: Nelson, 1970 
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r'O 	 The Buffalo Head has a number of north/south fractures or sub-sutures not displayed on our 
maps. 

The TUL lands straddle the PRA and the three underlying sub-cratons and are situated on 
and around the most prominent northeast/southwest trending faults in the region. 

Monopros' diamond play is probably based on similar premises to that of TUL, because they 
have permits over a regionally weak section of the Precambrian basement and they have 
additional northwest/southeast intersecting faults, as do the TLJL lands. 

The Peace River area geological setting is one of a long history of formation of stable 
continental blocks, regional uplift of several adjoining blocks, erosion and faulting, collapse 
of the anticine, downwarping of the cratonic assemblage and infihling over the remaining 
continental mass, as it submerged under shallow seas. The Peace River Arch has remained 
somewhat active, particularily to the end of the Triassic, but probably through to quite 
recent times. 

. 
(Over simplification in an effort to be understood is the danger in describing these events as 
is misinterpretation of published information.) 

Probably events and cycles of events, resulted major structural changes in the Peace River 
Arch and successive overlaying sediments. If enough data was assembled, it may be 
possible to propose that systems of faults, that is, perhaps the north east trending faults, 
or the northwest trending faults, or the north/south trending faults, are related to dateable 
events or periodic structural changes. And there is argument among current geologists that 
geologic events have occurred in cycles which were cataclysmic in nature. Certainly, 
extrusions such as the Kneehills Tuff in Southern Alberta were cataclysmic in nature and 
any volcanism associated with diamond emplacement at Peace River would have been, 
locally, a major event. 

The tectonic history of the Peace River Arch and the Alberta High are illustrated on the 
following pages - Figures 21. & 22. 

. 	
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FIGURE- 21 

PEACE RIVER ANTICLINE and FAULTING 

I 

PERIOD: 	EARLY CAMBRIAN 

AGE: 	600 to 560 mbp 

EVENTS: 	Probable initial tectonic uplift. 
Precambrian continent draining to a 
western sea. Drainage patterns 
established - flanking PRA, in 
response to faulting. 

CONDITION Continental Arch composed of 
ancient granites, gneisses and 
granitic sediments. 

EARLY CAMBRIAN '. 
OCEAN 

CONTINENTAL 
EARLY CAMBRIAN 

I ' 

PERIOD: 	MIDDLE & LATE CAMBRIAN 

AGE: 	560 to 505 mbp 

EVENTS: 	Early uplift of Peace River Area. 
Inundation of part of continent. 
Formation of peninsula. Dendritic 
drainage patterns established. 

CONDITION Barren granitic continent. 

- 	------------ 

ONTERENT 

OMAN 

PERIOD: 	EARLY & MIDDLE ORDWICIAN 

AGE: 	505to440mbp 

EVENTS: 	Late Cambrian shoreline preserved. 
Recession of seas. Probable uplift 
and north/south fracturing. 
Drainage patterns may be a 
response to tectonics. 

CONDITION I Uplifted granitic continent. 

(:1 	
jbd-z 
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FIGURE - 22 
...cont. 

PEACE RIVER ANTICLINE and FAULTING 

PERIOD: 	EARLY DEVONIAN 

AGE: 	400 to 375 mbp 

EVENTS: 	Seas receed. Arch erodes. Drainage 
to southwest. Probable SW-NE 
drainage system. Indicates location 
of Precambrian faulting. 

CONDITION Montagenuse Fault evident (NE) 
Peace River Fault evident. (lower 
NE fault) Possible north south 
faulting indicated. 

PERIOD: 	MIDDLE DEVONIAN 

AGE: 	375 to 365 mbp 

EVENTS: 	Maximum uplift of the arch. Uplift 
of "Peace River High" Uplift of the 
"Alberta Ridge" and SW British 
Columbia. 

CONDITION Reef building in shallow seas. 
Dendndic drainage patterns to sea. 
Drainage fault controlled rivers. 

PERIOD: 	LATE DEVONIAN 

AGE: 	365 to 350 mbp 

EVENTS: 	Massive PRA collapse. Collapse and 
formation of Dawson Creek and 
Fort St. John Grabens. Continued 
reef building and mull of limestone s 
mudstones and shales. 

COND111ON Isolation of continental Arch, 
flanking grabens developing, 
faulting and reactivation of faults. 

52 

Faulting— 	 CONTRMW 

Gmbeub '1 
' 	 ( 

. 	I 'V 



The history of the PRA anticline is dynamic. The sequence of major events were: 

A. IJPLWI' 

 

 

During anticlinal deformation the platform rose above sea level, forming the Devonian 
continental landmass. This cycle of uplift lasted about two hundred million years, from the 
end of the Precambrian through the Devonian Period. Erosion of previously thermally 
Protective surface materials exposed underlying intrusive granites. Massive uplift, something 
in the order of two thousand feet (700 meters), and corresponding deformation, resulted in 
fracturing (Possible Cambrian uplift - see Figure 

Two hundred million years of Devonian history consisted mostly of uplift. Erosion of the 
continental landmass, deposition of granitic materials into surrounding shallow seas and 
build-ups of off-shore depositional structures and off-shore and fringing reefs are evident. 

The driving mechanism behind the uplift of the Peace River Arch remains unclear. 

ki,s 

S 

B. COLLAPSE 

Subsequent to two hundred million years or more of uplift, exposure and erosion, the 
structure collapsed. (Figure-22b & c) This time period of collapse is understood to have 
been from the middle and late Devonian to the beginning of the Jurassic. A cross-section of 
the buried Devonian arch is not illustrated in this section. The post Devonian cycle of 
collapse, about 150 million years, resulted in further fracturing and deformation of the arch 
and burial by sedimentary limestones (carbonates), sandstones and shales in a marine 
environment. Figure - 24 shows the fractured and presently buried topographic high. 

In addition to arch collapse, regional collapse of sectors of the arch are expressed as massive 
graben structures in the overlaying and infilling sediments in the southwest part of the Peace 
River District. These grabens are part of a larger regional system of collapse, which will 
be dealt with later in Section -4.10-3, being the Graben Complex. 

C. DO WNWARPING 

Continued downwarping and deformation of the structure, under the weight of successive 
sedimentary layers, probably assisted propagation and reactivation of faults, from the 
mid - Jurassic to recent geologic history. 
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• 4.10 PRESENT DAY ARCH 

r The present top of the Precambrian erosional surface underlying 44,000 square miles of 
Northwestern Alberta is shown on Figure - and includes the Late Devonian Peace River 
Arch in the inset. 

The present day surface of the Peace River Arch now lies, on average, about six thousand 
feet (2000 meters) below the surface of the Peace River Lowlands. That would be five 

- thousand feet below sea level, -1600 meters ASL or 1600 meters below mean sea level. 

On average, the existing north Alberta Precambrian erosional surface rises in elevation gently 
and consistently in most areas, toward the northeast, at a grade of about 50 feet per mile 
(about 10 meters per kilometre). However, in the Peace River/Fairview area, two regions on 
the Precambrian associated with the arch exhibit an uneven and unusually "busy 
topography. 

An interpretation of the Structure Map of the top of the Precambrian is given on Figure - 

The two separate regions reported on by Ross et al in PRA Vol 38 are associated and 
probably represent shifting in the basement - dashed lines on Figure 26. (C.S.P.G.,1990) 
The topographic anomalies, or remnant topography, within the two structural regions could 
be a result of erosional features; fracturing and displacement; or vertical movements such as 
collapses, and / or intrusions from the mantle. We are speculating about the reasons for this 
anomalous topography. 

Monopros has been actively exploring the margins of the Peace River Arch - Area I 
Topographic Anomalies. 

The overlay of The Peace River is helpful in orientation. It is also instructive in terms of 
extrapolating from our knowledge of the basement and the way tectonics is reflected in 
surface features. A detailed topography of the Precambrian is given in Figure - Z. (from 
Ross) 
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I 
The Structure Contour Map, Figure - , of the Precambrian shows the present topography 
of the granitic Precambrian surface from the W6th Meridian to the British Columbia border, 
Township 80 to 89, in one hundred meter intervals. (Ross, G.S.C.) 

I 

r 
Observation and interpretation of the existing data and inferred data is as follows: 

1. BASEMENT FEATURES 

The Structure Contour Map of the Peace River area map includes 169 townships. A cross-
section of this area from north-east to south-west, through a number of exploration holes, 
shows the present Precambrian surface to be topographically; a bill, a terrace and a gentle 
slope. (Figure - 27, lower part) The basement nomenclature and fault locations are our 
interpretation. 

Further exploration and more accurate delineation of the surface reveals a number of 
anomalous localized structures. 

As stated before, we do not know whether the topography of the this surface is the result of 
erosion of the surface or down-warping, tectonics, or intrusives, or all of the above. 

The difference in elevation between the terrace and the bottom of the southwest slope is in 
the order of 3000 feet (900 meters) Some structures protrude from the Precambrian surface 
up to about three hundred feet (about a 100 meters), or about the height of the Calgary 
Tower; like fence posts poking up from the basement. 

In the north east is the Lone Star Graben in Township 89, Ranges 1 and 2. In Township 
87, Ranges 8, 9 and 10 is Worsley Graben. Boundary Fault is assumed to equate in 
location approximately with the erosional edge of the continental Devonian Arch shown as 
a long slashed line. The lineament of positive and negative topographical anomalies - SW 
to NE including the Worsley Graben is unexplained. The nature of the topographic nobs in 
Township 84, Range 7 and in Township 83, Range 10 is unknown. The relationship of the 
Montagenuse fault to the Dawson Creek, Fort St. John Grabens and the Hines Creek satellite 
graben is unknown. We assume that the faults shown are deep basement faults, being long 
standing and being associated with Arch uplift and collapse. 
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2 FAULTING SYSTEMS 

Exploration has established a number of deep basement faults in the region. The Geological 
Survey of Canada, Department of Energy, Mines and Resources "Tectonic Map of Canada" 
shows the Peace River faults as a grid of northwest/southeast and northeast/southwest 
trending "unclassified" fractures. 

A deep basement fault runs from southwest to north east, beneath the TUL southwest 
properties, then discontinues or transforms, and continues through our central properties and 
turns to the north bordering our northeast properties. Seven thousand feet above the 
basement, at the transform location, on the surface, the Peace River turns abruptly to the 
south. See Peace River location on Figure - 28. This is a degree of surface expression 
imposed by basement tectonics. This is one of many examples where deep basement 
faulting has surface expression. The deep basement faults related to uplift of the PRA are 
considered by the writer as a system. These are generally observed to be aligned in a north 
east - southwest direction. 

The central main deep basement fault we call the Montagenuse Fault tracks through the TUL 
properties and is significant. The Montagenuse River follows the course of this fault for 
about thirty miles (about 50 kilometres) so we call it the "Montagenuse Fault". We are 
unaware that it has any other name in common use. On the Precambrian erosional surface, 
the difference in elevation between topographic high side-slope, perhaps the footwall, and 
the topographically lower side, perhaps the hanging wall, is 300 to 700 feet (about 100 - 
200 meters). And again, the way that the Montagenuse Fault is associated with nearby 
grabens is unknown, except that they are believed to be arcuate in a south easterly direction. 

The material covering the aréh is made up of a succession of sediments, the Phanerozoic. 
(visible life). These are comprised of limestones and dolomites, mudstones and shales in the 
lower units. These sediments have been laid down as a result of deposition, rising sea 
levels; and in response to the collapse of the anticline and further down-warping of the arch 
under the weight of the Phanerozoic. The lower Phanerozoic sediments are the well known 
limestone reefal and shallow sea depositional structures found in lagoonal and off-shore 
depositional environments and these can be porous and form structural and sedimentary traps 
for oil and gas. The upper clastic Phanerozoic (Cretaceous) does as well, but these are more 
often continental, fluvial and deltaic depositional units. Faults and systems of faults can be 
traced from the basement to the top of the Belloy and to surface as shown in the next 
section. 
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3. GRABENS 

Looking at the Precambrian Structure Map (Figure-28), there are areas of subsidence, graben 
complexes and possible intrusion features forming a lineament around the north rim of the Late 
Devonian continental margin of the PRA anticline. They loosely correspond with the location of the 
known east-west "Boundary Fault." The subsidence features or topographic lows are unlikely to be 
erosional features remnant on the Precambrian PRA. Subsidence features and graben complexes are 
likely a response to extension in the deep basement. Lateral extension is possibly due to the rotation 
of the Buffalo Head/ChinchagalKsituan Assemblage (BCK) occurring over some period of time. 

On the Structure Map, the Hines Creek Graben centres in Township 87, Range 1, W6M and bottoms 
at about -1600 metres. The village of Hines Creek is to the northwest and Fairview is to the 
southeast The graben bottoms 500 metres below the summit, the topographic high in Township 87, 
Range 1, W6M. Minus 1600 is incidently about the same elevation as the top of the Montagenuse 
Fault hanging wall. The graben is flunked by NE/SW trending faults believed to propagate up from 
the deep basement. These flanking faults propagate to at least the Taylor Flats Formation and 
possibly above the Belloy as shown in the lower part of Figure 29, and they are, according to 
Barkley et al, arcuate in their propagation from the basement. Figure - is a reconstruction of the 
Barkley et al sketch of the Dawson Creek, Fort St. John Grabens and satellites, which is an 
interpretation of the Kiskatinaw Isopach map shown above it. 

Referring again to the Precambrian Structure map, the -1600 metre high southwest of the Hines 
Creek Graben is around 200 meters (700 feet) above the base of the graben and seems to have 
resisted collapse. This is anomalous because it is located between the massive Fort St. John Graben 
and the satellite or minor Hines Creek Graben. What supports this area anomaly in the face of 
surrounding collapse regions is unknown. Again, it is possible that this is a post-Belloy uplift area, 
between the Hines Creek Satellite and the Fort St. John Graben, as a response to rotation and 
compression, as may be the Sneddon Creek Horst in Township 82-83, Ranges 10 and II, W6M. And 
this may indicate late tectonic activity, intrusions or reactivation of faults. 

Figure - shows the Dawson Creek and Fort St. John Graben Complex which is well above the 
Precambrian, but is a response to basement tectonics and collapse. This system of collapse is in the 
order of a kilometre deep and is several thousand square miles in area, above the south flank of the 
Late Devonian Peace River Arch. This "sketch of Carboniferous-Permian Dawson Creek Graben 
Complex; Golata, Kiskatinaw, Taylor Flat, and Belloy formations, successively filled the graben 
complex as it developed. The reconstruction shows arcuate shape, wedge-like westward deepening, 
and internal and satellite grabens and horsts." (Barkley et a!) Figure - Q shows in three dimensions, 
the relationship of the graben complex to the present day Peace River Arch and the Pennsylvanian-
Permian Continent. The relationship and area extent of collapse within the granitic Precambrian arch 
and the Debolt/Kiskatinaw carbonate graben complex is not clear from the literature. 
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S 4. REGIONAL COLLAPSE 

Not withstanding the comments made by KR Helmstaedt of the Department of Geological Sciences, 
Queen's University, Kingston, Ontario in 'Diamonds: Exploration, Sampling and Evaluation" quote 
page 50, "Preservation of diamonds requires that the reflective, relatively cool and low density 
peridotitic roots of ancient cratons stay insulated against reheating and excessive tectonic reworking 
and remain attached to the cratons during subsequent plate motions... .The challenge for the diamond 
explorationist is thus to distinguish between mantle-root-friendly (dyke swarms, thin-skinned thrust 
belts, etc) and mantle-root-destructive structures (mantle plumes, rifts, collision zones) and to 
concentrate his search for kimberlites in areas where diamonds may have had a chance to survive." 
we carry on with an investigation of the Peace River Arch and associated tectonics. 

The North American Continent underwent rotation through the Cambrian to the Mississippian. Parts 
of the arch and a region to the southwest collapsed from the end of the Devonian to the end of the 
Jurassic. A series of parallel faults indicate that the collapse, presently the Ft. St. John Graben and 
the Dawson Creek Graben, centres in an area one hundred miles to the southwest of the present day 
PRA. Depth of collapse reaches a kilometre as traced through the Rundle Group - Debolt, the 
Stoddard Group - Golata, Kiskatinaw and Taylor Flats, and to the Permian - Belloy. This is a 
significant negative basement structure. Collapse continued for a hundred million years as evidenced 
to the Triassic. The collapse extends in a minor way into the Peace River area in the form of the 
Hines Creek, Whitelaw and Cindy satellites or minor grabens. These faults originate in the basement 
and propagate in an arcuate or curvilinear way to near surface, but their exact geometry is probably 
not known. 

Other systems of faults and other successions of faults extend to various depths through the 
Phanerozoic as well. The Peace River Phanerozoic is highly fractured. These faults are continually 
mapped by oil and gas companies as they sometimes comprise parts of structural traps for 
hydrocarbons. 

In the context of uplift, collapse and deformation, we interpret granite as brittle and pre-disposed to 
fracture rather than deibrmation. The Precambrian basement rock is fractured, as a result of uplift and 
collapse and as stated, successive sedimentary overlaying units are as well. Some of these 
Phanerozoic faults can be dated by plotting their extension into carbonate horizons of known dates. 
Separate systems of faults in the Peace River region have probably not yet been defined. 

It is possible to associate the anomalous features evident on the basement with faults which propagate 
from the basement and through the Phanerozoic. Could they be intrusives? If it is accepted that 
basement topography indicates rotation and that grabens represent a response to crustal extension, 
then the Montagenuse Fault at point of transform, may be a small-scale local rift. Some of the mantle 
materials found in the Peace River area may originate from intrusives associated with rifling. This may 
not be a "mantle-root-friendly place to explore, but our geochemical results tells us that it is. 
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4.11 PILANEROZOIC FAULTING 

The Early Phanerozoic is the succession of marine limestones, mudstones and shales that lay 
F 	over the Precambrian granitic basement. Discontinuities can be seen in a cross-section of 

the phanerozoic at the sub-craton suture zones. 

Oil and gas drilling has delineated many faults and faulting systems that exist in the 
Phanerozoic in the Peace River Arch area. We interpret the topographic busyness in the 
basement as not just erosional topography, but also as a result of massive movement and, 

U'. 

	 in some cases, probably intrusives. 

For the TUL Peace Diamond Project, the location, shape, direction and distance of 
propagation of faults is important to our interpretation of PRA geology. These faults are 
interpreted to be the conduits for kimberlite and lamproite emplacement. Hydrothermal 
deposition of minerals is also possible. 

• 	Early Phanerozoic sediments responded to known movement of the Peace River Arch. As 
the Precambrian lands mass rose, granitic sediments eroded from the continental land mass 
and were deposited as the Granite Wash Formation. Reefs grew up around the continental 
Devonian Peace River Arch. Early Phanerozoic deposition responded to the collapse of the 
arch in the southwest by filling developing grabens with sediments. Therefore, the 
Phanerozoic masks some of the dynamics of the arch. Dated sedimentary layers make 
dating of faults possible, as they propagate from basement through Phanerozoic layers. 

We are also extrapolating information from known faults in the basement, to predict where 
we should look for faulting in the Phanerozoic, especially the Cretaceous, where we expect 
to discover Late Cretaceous to early Tertiary kimberlitic - lamproitic pipes or diatremes. 

Our maps of faults and faulting systems, based on the work of the GSC, has been found to 
be accurate, according to our observations, sitting oil and gas chill rigs, and according to 
our airphoto interpretation and field work. 

F. 
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4.12 BEDROCK GEOLOGY 

"Are there diamonds or kimberlite indicators at surface in the Peace River area ?" 

The Table of Formations and Fivure-33 show the sequence of strigraphic units which underlie the 
area. Bedrock in the Peace River area is mostly of Cretaceous age - Figure - 

The Clear Hills and the Whitemud Hills make up the topographic highs in the Peace River area. 
Reaching thirty-five hundred feet (1060 metres) ASL, these are part of the Clear Hills Uplands, an 
erosional remnant comprised of a series of Upper Cretaceous formations; the Wapiti, continental 
sandstones, shales and coal; the Paskwaskau, a dark grey shale and silty shale; the Bad Heart, the 
brown iron laden, sometimes shaley or quartzose marine sandstone, mudstones and oolites; and the 
Kaskapau, conglomerates, dark to black bedded sandstones and shales. Outcrops are sometimes 
found on steep sidehills and on road-cuts at various locations along the flanks of the hills. 

On the Peace River Lowlands, being the peneplain, one thousand feet above the Peace River Channel 
(330 meters), the bedrock is mostly of the deltaic and marine Dunvegan Formation, a grey fine 
grained sandstone and sometimes green sandstone, with interbedded shales. 

In the Peace River Channel, at about one thousand feet above sea level (330 meters), and sometimes 
in the tributaries to the Peace, the underlying Upper Shaftesbury, the Fish Scales Marker and 
sometimes the top of the Lower Shaftesbury are exposed. The often steep walls of the Peace River 
Channel offer clean exposures of the Dunvegan and the dark grey to black marine Shaftesbury shales. 
In the Peace River Channel there is a striking contrast between the Dunvegan and the Shaftesbury 
and the almost horizontal deposition of the Dunvegan is noticeable, where there are no erosional 
block slumps or tectonic disturbances. The age of surface bedrocks in comparison to the ages of 
diamond bearing intrusives in other parts of North America indicate that the Upper Cretaceous could 
contain diamond indicators. (J.F. Jones, 1966: R.Green & G.B. Mellon, 1962, 1970, P. Jackson, 198 1) 

BEDROCK MAP LEGEND 

SYMBOL 	IDENTIFICATION - all Upper Cretaceous 	 THICKNESS 	AGE 	<lOOM 

Kwt 	Wapiti 	 1-120 metres 	66.4 - 80 
Kpw 	Paskwaskau 	 90 - 180 	80 - 82 

Kbh 	Bad Heart 	 0-9 	 82 

Kk 	 Kaskapau 	 12-130 	 85 
Kd 	 Dunvegan 	 150-235 	90 

Ksh 	 Upper Shaftesbury 	 90 - 235 	 90 - 95 
Ksh 	 Shaftesbury Fish Scales Marker 	 (thin sand bed) 	95 

C, 
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0 4.13 QUATERNARY/PLEISTOCENE 

Most  of Alberta is a glacial landscape. The northern third of the Province has not been 
mapped in any detail, either by the Provincial Government or by the Federal Government. 

The suthcial landscape of Alberta is made up of a series of till sheets and glacial landforms 
overlaying eroded bedrock. 

Continental glaciers a mile thick (1.6k1) advanced from the Baffin Island region and scoured 
the bedrocks, mainly in a southwesterly direction. The eastern margin of the continental ice 
advance is thought to form a line form Pincher Creek to Grand Prairie. 

Alpine glaciers advanced from the west, from the Rocky Mountains, as valley ice trains. 
Between these opposing ice advances, there is thought to have been an interglacial area 
known as the ice free corridor. There may have been a passage clear of ice during much of 
the million year Pleistocene. Reconstruction of Pleistocene history in any detail for the 
numerous ice advances that affected the Peace River District is not a cost effective effort for 
our project. 

The glaciers moved massive amounts of materials in Alberta. They were driven by gravity. 
At the base is a plastic zone that is impregnated with debris, which acts like sandpaper to 
scour and gather more material. The shear weight of glacial ice was responsible for much 
of the effect the erosional glacial effect on the landscape. Speculation about the affects of 
compression under weight and geologic rebound after melt has not been a part of our 
investigation. 

Northeastern Alberta has been eroded all the way down to the lower Phanerozoic at Fort 
McMurray and even to the Precambrian at Lake Athabasca. Lake Athabasca now has an 
elevation of under a thousand feet (330 metres) above sea level. 

Southwestern Alberta has been eroded much less than the rest of the Province. Late 
Cretaceous sandstones such as the Paskapoo remain. This formation lies at an elevation of 
over three thousand feet (915 metres) around Calgary. 

Some upland areas of the province have hardly been glaciated at all. The Porcupine Hills 
in the southwest, the Hand Hills near Hanna, the Cypress Hills in the south, and probably 
the Clear Hills, have been spared much glacial erosion. They remain at a height of up to 
3500 feet. (1100 metres) The Wapiti bedrock in the Peace River region is Late Cretaceous. 
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The western landscapes of Alberta, due to the modifying effect of glaciation, are said to be 
much the same as they were preglacially, except that the general topography is smoother, 
after levelling of the higher landlorms and the in-filling of the lower valley terrains. 

I 	Many of the river valleys that now exist have been filled with glacial materials and re-eroded 
to form the original channels. Other preglacial channels which were not re-eroded remain as 
hidden sub-surface channels or thalwegs. The Peace River District contains many of these. 

The glaciated regions of the Province, about ninety percent of the Province, exhibit 
numerous glacial landforms, characterized as third order relief features; 1. kettle and 
moraine covered plateaus and peneplains; moraines, kettles, eskers; hummocky moraine 
regions; prairie mounds and crevasse filings; 2. string fens, fen and bog plateaus; 3. ice 
thrust ridges; 4. drunilinesque, ice flow ridge and striated topography; 5. glaciofiwial; 
spillway coulees, outwash plains, kame terraces, glacial deltas and lacustrine basins. And 
the river valleys which were filled with glacial debris and which were not re-eroded. 

Glacial tills and glacial landforms constitute a veil over the Cretaceous geology that we wish 
to access. Quartemary Geology however, where it pertains to old channels, is important to 
the TUL fieldwork. Soil, stream and down-hole sample locations are picked with glacial 
history and landscape modification in mind. When a discovery of a diamond or diamond 

. indicators is made, we want to be able to relate that sample to a proximal source. Following 
a glacial dispersal train is difficult, although it worked in the case of the Lac De Gras, 
N.W.T. diamondiferous kimberlite discoveries. 

For the Clear Hills, there is little published information available and there are no high 
quality maps, to the best of our knowledge. 

For the east Peace River District, work is being carried out by the Alberta Research Council 
/ Alberta Geological Survey. 

For the west Peace River Lowlands, there is limited information available, except from 
groundwater studies. (F. Ozornay, 1982 A. Cowen, 1994) 

(L.A. Bayrock, 1957; J. F. Jones, 1966; F. Ozornay, 1982; A. Cowen, 1994) 

A lot more Quaternary work has to be done for the region and more particularly for the 11JL 
lands. Unfortunately, Quaternary work is time consuming and expensive. We will limit our 
Quaternary mapping and interpretation to LanSat and air photo work until more detailed 
mapping is required. Further Quaternary work will probably include the investigation of 
numerous gravel pits which are scattered throughout the Peace River District. The Alberta 
Geological Survey investigations, together with the CASEA report on the Grimshaw Gravels 
(Cowen, 1994), will continue to be the basis for our studies. 
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4.14 SURFICIAL EXPRESSION OF UNDERLYING STRUCTURE 

Our geological mapping is derived from a number of sources; E.R.C.B. maps, G.S.C. 
published reports, AGS reports, mdustiy reports, and from work done by ourselves and our 
consulting Geologist. Maps in this report show known faults; delineated by oil and gas 
drilling; like the Dunvegan Fault, Pearl Earring and Montagenuse Fault; and suspected faults 
interpreted from LanSat, air photo mosaics and stereo sets. (Figure - 28, Page - 61) 

The most practical and cost effective method that we found to identify targets for exploration 
was air photo interpretation. We observed possible fault and pipe features and then focussed 
exploration programs on those theoretical linear weaknesses in the crust. The locations were 
identified in the field, where near-surface faulting may have acted as conduits for intrusives, 
or where structures indicated emplacement of volcanics, or where evidence of depositional 
materials might prove to possess diamond host affinities (kimberlitic indicators). 

Surface data and field observations did suggest that some faults and structures are manifest 
as surface expression; ie: circular features and lineaments; in the Peace River District. 
However, confirmation is difficult and expensive. Here, all work must be taken into account. 
Diamond geology in this area must be considered in the context of systems of faulting (time 
& direction) and timed phases of related volcanic intrusive events. 

Work on the ground revealed stratigraphic and geochemical anomalies. We found surface 
evidence of suspected deep structural features and the events that created associated 
anomalous magnetic concentrations. Our observations were supported by purchased aero 
magnetic data. (1995 near surface - close spaced, aero magnetic flying, contracted by TUL 
and flown by Canagrad Surveys gives further confirmation, and higher level 40 kl X 20 kI 
regional flying confirmed low level data.) TUL drew from four sources of magnetic data: 
Canada Aero Magnetic, purchased 1980 regional data, low level contract surveying and 
intermediate regional contract surveying. For more information, refer to our supplementary 
report to be completed in 1996. 

r 

Fieldwork produced mantle derived clastics, which evidenced intrusives, and suspected 
kimberlitic volcanics. (detail in the TUL 1996 supplementary report) When programs went 
well, diamond indicators were found at target locations. Magnetic surveys did help to direct 
sampling programs which succeeded in discovering kimberlitic indicators and volcanics. 

We believe that the GSC fault mapping at Highland Park is accurate, from our experience 
sitting the LL&E 8-36 oil drilling rig on that property. This is supported by aero magnetics 
as well. We suspected that severe difficulties maintaining circulation during drilling 
operations were caused by the bedrock faulting. It is also possible that drilling encountered 
phases of course clastics as well. (Refer to Field Notes - Page 184.) 
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We have confirmed to our satisfaction that the Montagenuse Fault as mapped by the GSC 
(G. Dix, 1990) is a deep basement fault and that it apparently propagates to surface. This 
has been done through field observations, air photo interpretation and aero magnetic mapping 
and geochemical sampling. The transform region associated with the Montagenuse Fault, 

r historically known as the "Bend in the Peace" (B. Tachit, 1991) in Twp. 84, Rge. 6, W6M 
exhibits surficial, stratigraphic and geochemical anomalies. And we have made field 
observations of less pronounced cross-cut faulting bracketing the Montagenuse Collapse, 
shown on Page - 269. This is also a magnetic anomaly. 

We have studied what appears to be the surficial slumping and mass transport of materials 
in the Montagenuse Valley. We have re-interpreted this as vertically arcuate slumping, 
differential erosion and basement or intrusively controlled displacements. The study of the 
Montagenuse Fault, collapse and transform area reveals that a thesis is called for on this 
subject. Further study may show that our observations; of crustal displacements at 
Montagenuse; are common in the west Peace region, (also H. L. Halbertsma, 1994) 
particularly where deep basement faults, like the Montagenuse, are cross-cut by systems of 
other faults, and in this case, the Dunvegan. (location of the Dunvegan Fault - C.S.P.G., In: 
Geological Atlas of Western Canada Sedimentary Basin, 1994, page - 217) 

We have observed from Lansat, a number of surface circular features on the Monopros and 
Larken properties at Peace River, which correlate with the M. R. Gent report, 1992, (see 
Page 103) where Icimberlite pipes" are reported to exist; along what we call, the northeast 
trending, "Peace River Fault", mapped on Figure - 31, Page 67. 

We have plotted the Block 5 magnetic anomalies and we have observed by airplane and 
ground search that there are circular surficial features at locations on Block 5; ie: Magnetic 
Target #2 and near a second location, Magnetic Target #1, mapped on Figure 61, Page - 185. 

The Lone Star magnetic anomaly, shown on Canada Aero Magnetic survey - Figure 56, Page 
144, drew us to conduct several field trips to that property. At Lone Star, there are a number 
of surficial features that could be related to intrusives, shown on Figure - 81, Page 229. 
There are many seismic cut-lines across the prospect, together with two dry and abandoned 
oil drilling locations. Oil companies have obviously seen structure in that central; page - 229; 
one square mile area. The known faults associated with the Lone Star Graben Complex can 
be seen as subtle lineaments and drainage patterns crossing the property. It is common 
knowledge among sedimentary geologists that faults can be observed in the surficial patterns 
in central northwest Alberta as well. 

In summary, even deep basement faults can sometimes be seen in surficial patterns. The 
evidence is building for our argument that the Peace River intrusive pipes exist; that they 
intrude the sedimentary layers, are at bedrock elevations in the district and that these 
structures may be observable as surficial features veiled by glacial tills. 
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PLATE - 1 
AIR PHOTOGRAPH CENTERING AROUND TWP 83, RGE 7-W6M 
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4.15 INDICATORS IN THE TERTIARY 

Quaternary and Pleistocene Geology has historically taken diamond explorationists through the 
rigours of surface sampling, following kimberlitic indicator trains through glacial tills and geologically 
recent depositions, and that has typically lead them into blind alleys and expensive methodologies. 

It was our hope that further T1JL exploration, after the summer of 1993, could be pinned to less 
elusive methodologies. It was hoped that we might stumble over a pipe, through air photo 
interpretation, or find a diamond in an oil and gas drill cutting of known location. 

Suites of kimberlitic indicators taken from stream channels on two properties in the summer of 1993 
caused us to attempt to zero in on pipes by doing ground magnetic surveys and by trying to date 
source sediments of kimberlitic indicators. The dating of the Kneehills Tuff was a sign post for 

1" Alberta. Dating of Southern Alberta volcanics were concurrent with Kneehills Tuff. And the 
publishing of dates for Lac Des Gras pipes at 52 million B.P. plus or minus 1.2 million centred our 
search on the Late Cretaceous sedimentary units and Early Tertiary deposition. We had always 
wondered about the significance of one and a half billion tons of iron ore in the Clear Hills as well. 

The ground magnetic survey of the Lone Star Prospect on the northeast flank of the Clear Hills 
proved that a magnetic body exists there, but deficiencies in recovery of the right mineral suite of 
kimberlitic indicators and estimates of the depth to target, over a thousand feet, were disappointing. 

A chance test of gravel beds, in cliffs, above the river which returned kimberlitic indicators, at 
Montagenuse, turned out to be the main source of those indicators and less resistive indicator 
minerals were fresh in those beds. For that reason our attention turned to a study of those beds and 
the history of those and similar gravels in the entire region. 

TUL field Trips #7 and #8 were conducted specifically to evaluate those gravel beds and we did that 
with the benefit of the information contained the "Geology and Groundwater Resources of the Peace 
River District, Northwestern Alberta" by J.F. Jones, 1966 and with the Canada - Alberta 
Environmentally Sustainable Agriculture Agreement project - "Hydrology Evaluation of the 
Grimshaw Gravels Aquifer, Grimshaw, Alberta (Interim Report)" by A. Cowen, 1994. 

I i 
 0 

The Jones report provided us with a map of the Tertiary Gravels of the Peace River-Grimshaw -
Fairview area. We had already mapped the gravel outcrops in our area and called them the 
"Montagenuse Gravels." The Cowen report provided us with a more specific characterization of the 
gravels themselves, their varying sequences and depths, and their relationship to channels and 
Thalwegs. Tertiary channels of known depth, age and sequence could then be overlaid with 
magnetic and diamond indicator patterns. Some time was spent speculating about how Monopros 
had been taking large-scale sediment separating units into gravel pits and processing material, 
obviously testing for kimberlitic indicators. Then it became more obvious to us, that the gravels 
Monopros was testing represented more than regional tests for diamond indicators, but an effort 
predict how the process of the deposition of Tertiary gravels interacted with existent pipes or 
diamondiferous diatremes; or at least it seems evident that they should have been trying that. 
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Pre-script 

DIAMONDS 

I 

TUL has been exploring the Peace River 1)istrict for diamonds and other heavy metallics 
for over two years, as of the date of this section of this Assessment Report. We have 
assembled geologic cross-sections of some of the properties, from existing maps and 
information, and from our own field observations. 

. 

Our field work objectives have been; a) to analyze the data available, pick targets and 
field test soil and stream sediments andfind kimberlitic indicators and diamonds; and 
b) to explore and discover an intrusive pipe or diatrem& 

We continue to evaluate the data so far acquired, both from outside sources; GSC maps 
and presentations and other company's exploration work, and from our own mapping, 
qualitative evaluations and the analyses done for us by Loring Laboratories in Calgary.  

A summary of our work to dale includes; a) the Landsat interpretation of structures 
which contribute to the exploration effort, b) air photo interpretation that suggests the 
existence of diatremes on our permits, c) recovery of kimberlitic indicators in streams 
and old channel sediments, d) anomalous occurrences inform and quantity of metallics 
and other minerals which suggest a diatreme, datable as a Middle to Late Cretaceous 
intrusive, e) recovery of chromite which, upon analysis (P-3 classification) indicates 
source andformation in the upper mantle, under temperature and pressure regimes that 
constitute a diamond stability field 

As ofthe time ofthis writing, April20, 1995, MonoprosiDeBeers has drilled and released 
information regarding the discovery of at least one "Pipe ", referred to as "Kimberlite" 
which is thought to be in the "Mountain Lake" region of Peace River in Township 74, 
Range25, W6M (Toronto Prospectors and Geologists Convention March, 1995) and 
Ridgeway Petroleums has flown a close spaced aero magnetic survey on their properties 
(Permit Owner#47). 

I i,  0 

Ridgeway Petroleums has selected 4 out of27 high-grade magnetic targets and has drilled 
and cored the 4 four selected The results of this is the recovery of one core suspected to 
be ofkimberlilc affinity, or it may represent sediments from a volcanic ash fail proximal 
to a kimberlitic intrusive event. ffrom the Ridgeway presentation made by Michael 
Marchand Ph.D.,P.Geol, consultant to Ridgeway, at the Calgary MEG (Mineral 
Exploration Group) Mining Forum, Calgary, April 7, 1995 - andfrom personal inspectionJ. 
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I. 

5.0 DIAMOND OCCURRENCE 

TUL PETROLEUMS LTD. has not found any confirmed diamonds to date, on any of the 
Peace Diamond Project properties. However, in accordance with other information provided 
in this report, the Montagenuse River - Peace River I properties have yielded promising 
kimberlitic indicators, which have been verified by laboratory analysis. 

The TUL Peace Diamond Project sampling program, undertaken in the summer of 1993, 
provided encouraging results in the Peace River and on the lower Montagenuse River, with 
the recovery of chrome diopsides and eclogitic garnets, which proved to be kiinberlitic 
indicators, and suspected pyrope ((39 lilac-purple garnet). 

The TUL Peace Diamond Project sampling program undertaken in the fall of 1993 was 
directed toward targets at Lone Star - Whitemud River I property, with disappointing 
geochemical results. For that reason, the two following Field Trips and sampling programs, 
in the summer and fall of 1994, were conducted on the lower Montagenuse River Valley 
only. Significant kimberlitic indicators were recovered and considerable analytical work was 
done on them and on the area geology. The geochemistry of the gravels overlaying the 
Upper Shaftesbury on the Peace River 1 Permit has the potential to produce diamonds as 
will be shown later. 

The question arises," In consideration of all the exploration efforts, why has TUL not 
recovered confirmed diamond from a thousand kilograms of samples taken from various 
locations on the TUL properties and why have we not at least recovered a diamond from 
the sediments containing kimberlitic indicators?" 

"Diamond Occurrence," in terms of quantity, has not been evidenced by prospectors and 
explorers returning from Peace River District with diamonds to show for their trouble; but, 
since "Diamond is the best indicator of diamonds" and the best indicator of a potentially 
commercial pipe, diatreme or even an alluvial deposit, and in consideration of our Pre-script, 
our specific investigation was adjusted. 

Following such encouraging field results as we have obtained on the Montagenuse 
River (Peace River I - Township 84, Range 6, W6M) and on Lone Star (magnetics) 
(Township 89, Range 1, W6M), we adjusted our exploration focus, particularity on 
Montagernise, to search specifically for Di amond!.  And although TUL only recovered a few 
suspected diamonds after this adjustment in exploration effort, we were not disappointed; 
because, on a statistical basis, that is, a review of the literature concerning the Argyle Mine, 
operating by Broken Hill Ptty of Australia, it is easy to illustrate why diamond hunters in 
Alberta have not, for the most part, returned with encouraging results. 
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• HISTORICAL PERSPECTIVE 

'Diamond Occurrence' in South Africa created a paradigm around which diamond hunters 
r have based exptectations and this is what has driven the greatest mineral land rush in history, 

which recently took place here in Canada. A recital of part of the African history is worth 
repeating here for perspective. 

From: "KIMBERLITES - WHERE AND WHEN Kimberlite Occurrence and Origin: A Basis 
for Conceptual Modeis in Explorasion" by A.J.A Janse and edited by J.E. Glover and P. G. Harris, 
issued by The Geology Department & University Extension, University of Western Australia, 
Publication No. 8, 1985. (Page 21) 

It. 

"In most accounts of the history of the South African diamond fields it is stated that the first 
kimberlite pipes were the Koffiefontein and the Jagersfontem pipes. It is said that in July 1870 a 
transport rider passing through the Orange Free State found a few diamonds in a small dry creek on 
the farm Koffiefontern (Wilson, 1982). This attracted no attention because the find was regarded as 
just another small alluvial digging. Then in August, 1879 (Williams, 1948) a foreman on a farm 
farther east in the Orange Free State picked up a few diamonds and garnets in a small creek on the 
farm Jagersfontein. This was also regarded as an alluvial digging and it took nearly eight years before 
it was realised that these diggings represented large kimberlite pipes (Wilson, 1982). 

Contemporary records, however, state that the Jagersfontein digging was found in July 1879 (letter 
dated July 18th, 1870 in Steytler, 1870). 1 have not found any contemporary record about 
Kofliefontern. Moreover, a paper read by Paterson in December 1872 states that he thinks that the 
Jagersfonein and Koffiefontein diggings do not represent alluvial deposits but that they are similar 
to Dutoitspan (Paterson, 1873) which by that time was regarded by some as of eruptive origin 
(Cohen, 1872). 

Draper (1905), however, stated that the first digging that represented a kimberlite pipe was found on 
the farm Bultfontein in November 1869. Draper said that he was present in a small store in 
November 6th, 1869 when Cornelious Duplooy walked in with a few diamonds which he had found 
in the mud with which he had built his house on the farm Bultfontein. The mud came from the edge 
of the neighbouring large pan named Du Toit's Pan (or Dutoitspan) about 25 km east of the Vaal 
River diggings. Further excavation found more diamonds in the small quarry and also at a spot 500 
m north form there along the edge of the pan on the farm Dorstfontein and Dutoitspan. They were 
removed from any obvious rivers or streams so people referred to them as the Dry Diggings in 
contrast to the alluvial River, or Wet, Diggings. 

The first two Dry Diggings did not create much interest because the diamonds were very small 
(Fligson, 1870) but this changed when in May 1871 diamonds were found in a pan on a farm which 
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. 	adjoined Bukibutein and Dorstfontein. This farm belonged to two bachelors, the De Beer brothers, 
who, with uncanny foresight, named their farm Vooruitzight, which means Foresight. Diamonds 
were plentifi1in this dry digging, so it caused a rush, and the digging was called De Beers Rush. The 
country around the Dry Diggings is a very flat peneplain formed by sandstone and mudstone dipping 

r slightly southeast. The sediments are intruded by dykes and sills of Jurassic dolerite (diabase) and 
erosion has sculpted remnants of sills into small mesas, locally called Tafelberg or Platberg (Table 
Top or Flat Top) and into steep isolated hills ofjumbled huge dolerite boulders, locally called Kopjes 
(Little Heads). 

Two months after the discovery of the De Beers Rush, diamonds were discovered in July 1871 at the 
foot of a very low flat bill formed of porous calcareous rock, 3.5 km west of De Beers Rush. 
Although not a true kopje, it was called Colesberg Kopje and later De Beers New Rush. The town 
of Kimberley grew up between the De Beers Old and New Rush diggings. Together with the 
Bukfontein and Dutoitspan diggings, these four Dry Diggings developed into four famous diamond 
mines located on kimberlite pipes in and around the town of Kimberley, ie. Kimberley mine (De 
Beers Old Ruth), Dutoitspan mine, and Buhfontein mine. 

Up to 15 other kimberlites were found around Kimberley, some of which contained diamonds, but 
it took more than 20 years before another large economic kimberlite was found not more than 8 km 
from the town centre of Kimberley. This is the Wesselton pipe, which was called the Premier mine 
at first, but later the name was changed to Wesselton to avoid confusion with the very large economic 

• 	Premier mine in which in 1905 the largest diamond was found, the Cullinan of over 3000 carats. 

Back in 1870-71, however, the origin and structure of the Dry Diggings were still a mystery. Most 
ofthe diggings, except for the De Beers New Rush which included a low hill of about 4 ha (10 acres) 
in size, were located in or around pans, ie. low-lying ground. Various land surveyors and geologists 
who visited the diamond field gave explanations for the occurrence and origin of diamonds in the 
alluvials of the River Diggings, but they could not make much sense of the Dry Diggings. Some 
suggested that the pans represented depressions filled with remnants of sheet-wash gravels of local 
origin (Shaw, 1879), or of detritus deposited by water and/or ice! (Cooper, 1873). Some French 
geologists talked about "alluvions verticales", a sort of diapiric upwelling of bouldeiy mudstone from 
unknown depth (Meunier, 1877). 

The Boer diggers recognised that the stuff from the Dry Diggings was different from the alluvial 
muddy sand and gravel of the River Diggings and referred to the mud of the Dry Diggings as 
"Zemelen" or "Semmels" because the ubiquitous mica flakes reminded them of bran husks in meal 
(Shaw, 1871). 

Diamonds were recovered from porous, easily workable, greenish-yellow calcareous talcose soil and 
rubble which contained, besides mica flakes, bright red, green and black minerals, which we now 
know to be pyrope garnet, chrome diopside and magnesian ilmernte. They also contained peculiar 
rounded fragments of rock with an unusual mineralogy, mainly olivine, pyroxene and garnet, which 
later were called xenoliths or, because of their roundness, nodules. At first, however, they were 
interpreted as boulders, consistent with the idea of the Dry Diggings being depressions filled with 
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. 	some kind of alluviaL Even when deeper excavations showed that the depressions were steep-sided 
cylindrical columns, many still invoked action by water and interpreted them as mud volcanoes 
(Morton, 1877). 

F 	 When diggers found that much harder compact blue ground underlay the yellow ground, many sold 
out because they thought that they had reached the bottom of the depression and thus the end of the 
diamondiferous ground. Later people were amazed to find that diamonds continued in the deeper 
blue ground. 

After the scare of the yellow ground running out, the next scare was caused by the theory that the 
diamonds were formed by action of basic magma on carbon-rich shale in the wallrock of the pipes 
around Kimberley (Dunn, 1881). When diamonds were found in the blue rock below the shale, the 
scare subsided. The theory persisted for a long time, however, because when the blue ground was 
discovered in Eastern Kentucky (Crandall, 1885), it was thought that the rock had no diamond 
potential as there was no carbon-rich shale around (Duller & Kunz, 1887). 

The carbon-shale theory was finally laid to rest in 1904 when the Premier kimberlite proved to be 
highly diamondifèrous although its walirocks belong to formations much older than any carbon-shale 
formations in South Africa. This had already been understood in 1897 by Molengraaffm his report 
on the first pipe discovered in the Pretoria district (Molengraafl 1.897). For a short while it was 
believed that the prominent dolerite dykes that traverse the countryside near Dutoitspan were the 
primary source rock of the diamonds (Fouque & Michel-Levy, 1 879a,b), but Cohen showed that the 
diamonds found in dolente boulders were alluvial admixtures (Cohen, 1880). This idea, however, 
was revived when a diamond was found embedded in a dolerite dyke in the Copeton area of New 
South Wales (David, 1906). 

The first scientist to state in print that the Dry Diggings represented steep-sided cylindrical columns, 
representing volcanic conduits, was the German Professor Ernst Cohen who, in September 1872, 
put his thoughts in a letter in German to Professor Leonhard of Gottingen University. Leonhard was 
the founder and editor of the Neues Jalubuch fur Mineralogie in which the letter was printed. Cohen 
wrote about pipes of eruptive tuff in which the diamonds are embedded, from which it can be 
deduced that he thought that the 'diamonds were brought up from below by volcanic action (Cohen, 
1872). 

The person who first introduced the term "pipes" in print and who usually gets the credit for being 
the first to recognize the igneous origin of this peculiar kind of breccia in a matrix of gabbro, was the 
Australian geologist E.J. Dunn, who was at the time the Geological Survey geologist for the Cape 
Provence. His paper appeared in the much better know Quarterly journal of the Geological Society 
in December 1873 and did not mention Cohen's ideas (Dunn, 1873). Cohen then wrote a "Statement 
against Dunn" (again in German) but nobody took any notice of it (Cohen, 1874). 

Gradually it became clear that the pipes at Kimberley contained a unique type of ultrabasic rock for 
which several names were proposed, Le. "adiinl2site" for the rock at Kimberley (Meunier, 1882), and 
"orangite" for the more micaceous rock in the Orange Free State (Wagner, 1914). The name 
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S kimberlite was proposed for the first time in a lecture in 1886 at a meeting of the British Association 
for the Advancement of Science in Birmingham by the American Henry Caivill Lewis, professor at 
the Academy of Sciences Institute in Philadelphia (Lewis, 1887). He repeated the proposal in a 
lecture for the same association one year later in Manchester (Lewis 1888), but it was not until 1897 
that his ideas and investigations were published posthumously by Thomas G. Bonney, professor of 
University College in London (Lewis, 1897). Lewis died of typhoid fever in 1888 and the job editing 
and publishing his papers was first given to George H. Williams, professor at Johns Hopkins 
University in Baltimore, who also died of typhoid fever before he could do the job. 

Professor Williams had described serpentine-rich dykes from the campus of Cornell Univeristy at 
Ithaca and from Syracuse, both in central New York State, which were found as early as 1837 
(Vanuxem, 1837; Williams, 1887). Other micaceous peiidotite-serpentinites were found in 1842 in 
Arkansas (Powell, 1842) and in 1885 in Kentucky (Crandall, 1885), but no diamonds were found 
in any of them at that time. 

Meanwhile in Kimberly, the claims of all individual diggers and syndicates had been bought up and 
amalgamated by one large concern, the De Beers Consolidated Mines........................ 

next page....."Another great stir was caused in 1978 when the.Argyle Joint Venture partners, 
headed by CRA, discovered unusual dianiondiferous rocks in the Ellendale area in the northern part IS  of Western Australia. The first announcement was carefully phrased in describing these rocks as 
"diamondiferous kimberlite-like rocks in pipe-like bodies", because it was recognized that they did 
not represent true kimberlite (CRA, 1978). A year later, a in October 1979, the impact was even 
greater by the discovery of the large Argyle pipe, which is being developed into a large diamond mine 
at present." 
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DIAMOND OCCURRENCES IN CANADA 

From the Canadian perspective, commercial successes in the way of diamond discoveries are 
few and mainly restricted to the NorthWest Territories. In Alberta, few discoveries have been 
made, partly because: 1) few of the Permit holders in the Peace River District carried 
out serious exploration efforts; 2) statistically, diamonds are hard to find 
(understatement) because they are rare and the poorer quality stones break down during 
transport; and 3) since only something in the order of 5 percent of the diamonds, even 
from a prolific diatreme such as Argyle AK1, would be of adequate size, shape and 
colour to be easily recognizable. Few explorers can pick them in the field and 
laboratory processing of large quanitities of materials is very expensive. To illustrate, 
the chances of picking up a diamond on the shoreline along the Peace River, mostly 
grey covered with sticky bentomte, would be equal to winning the 649 Lottery. 
Consequently, TUL continues to high-grade targets and concentrate materials in the 
field; but, has extended the exploration effort, to seeking the source of diamond 
indicators found on our properties. 

I • 	(For a map of the Canadian discoveries of Kimberlite, Lamproite and diamond, see 
"NORTH AMERICAN DIAMOND EXPLORATION", with the Executive Summary - 
Page - i.) 

In terms of discovering diamond, on a statistical basis; as to quantity and as to type - 
thus recognizability in the field and even in the lab, the Argyle figures give us hope 
for Peace River. 

AUSTRALIAN LESSONS 

The Argyle Mine in Northwest Australia is the most productive diamond mine in the 
world. It is associated with the Kimberly Craton and lies on the Halls Creek Mobile 
Zone which is located just off craton to the south east. The time of intrusion is 
possibly as early as the Precambrian. Diamonds recovered from a cluster of pipes at 
Ellendale are located just off craton to the south west, on the Lennard Shelf. This 
location is 400 kilometres from the Argyle pipes and are of Miocene age. (Hall & 
Smith; after Atkinson, 1984.) 
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I H 
A) Occurrences at Argyle and Ellendale 

In "Kimberlite Occurrence and Origin" by E.J. Glover and P.G. Harris, A.E. Hall and 
C.B. Smith describe Ellendale and Argyle this way: (Page 167) 

OCCURRENCE 

"The West Kimberly leucite lamproites have been described by Derrick & Gellatly (1972), 
Prider (1960) and Wade & Prider(1940). Descriptions of the recent discoveries of olivine lamproites 
in the West Kimberly are given by Atkinson etal. (1984) and Jaques etal. (1984), The lamproite 
bodies number about 100 and form vents, plugs and rare sills and dykes of Miocene age. 

Atkinson et al. (1984) describe the discovery of diamonds from both olivine and leucite 
lamproite, the stones being more abundant in the former. The vents, which are up to 1 km across but 
rarely exceed 300 m in depth, are filled with basal pyroclastics, intruded and overlain by later 
magmatic lamproite. Diamond grades are considerably higher in the early explosive phases than in 
following magmatic intrusions 

From the higher grade ground within the vents, Ashton Exploration Joint Venture 
prospecting operations recovered grades of 14 ct/100 tonnes at Ellendale Pipe 4, and 5 ct/100 
tonnes at Ellendale Pipe 9 (CRA Ltd, 1980). Some 15,300 ct were recovered from Ellendale, with 
a current average value of $ 100 per carat (Argyle Diamond Mines Ltd., 1983). The diamonds are 
mostly Cape Stones and are 60% gem quality, 30% near-gem and 10% industrial. 

The East Kimberly laniproites are described by Atkinson et al. (1984) and comprise the Argyle AK1 
diatreme and possibly the Lissadell Road dykes. Argyle AK1 is an elongate, steep-sided body some 
1.6 km long and 150 to 600m wide. It is a multiphase body filled with massive to bedded lamproite 
pyroclastics, cut by later magmatic lamproite dykes. Lamproite types present vary from olivine 
lamproite to olivine-leucite lamproite. 

Alluvial diamond deposits adjacent to AK1 are being mined at a rate of 4000 tonnes per day, 
producing 5 million carats per annum. Mining of the high-grade (6.8 ct/tonne) southern phase or 
AK1 lamproite is due to commence by 1986 at the envisaged rate of 3.0 million tonnes per annum, 
producing in the order of 25 million carats per annum. Diamond quality is given in Table I. 

• 	As for kimberlite diamonds, the Western Australian lamproite diamonds traverse the quality spectrum 
from mostly gem (Ellendale) to mostly industrial (Argyle), and grades vary from nil to several carats 
per tonne. Argyle AK1 at 6.8 ct/tonne would have the highest grade of any primary pipe, vent or 
dyke source of diamond." 
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• 	This evaluation of the Argyle and Ellendale diamond producing pipes means, that in 
spite of the recovery of significant concentrations of mantle materials and kimberlitic 
indicators at Montagenuse, the odds of finding a diamond in a 5 gallon bucket of 

r 

	

	gravel from the lower Montagenuse River or from the gravel beds in the cliffs along the 
banks of the river are between small and nil. 

B) Types of Diamonds 

TUL viewed over 100,000 sample grains through a binocular microscope, using grids 
on a Teflon tray or grids under a Pyrex plate. This was done over a three week period. 
These were the grains recovered from the screening, tabling and magnetic separation 
processes conducted by Loring Laboratories Ltd of Calgary. They were the 'heavies' 
recovered from six samples: TUL 1 to 4L-1. The Loring processing procedure is 
described in a flow diagram included in the Lab Methods Appendix attached to this 
report. 

Significant heavies were recovered at Montagenuse. The +28mesh, 2.0 Non magnetic, 2.0 
Para magnetic, 1.6 Para magnetic, 1.5 Para magnetic and the magnetic fractions were picked 
and classified by Loring Labs. These example grains from the Pickings were set aside as 
potential grains for SCMlmicroprobe analysis. During the TUL inspection process, we 
picked 171 grains as possible diamond. These were sent to Loring Labs and subjected to 
a 'Fusion' process outlined in the Lab Methods Appendix by Loring Laboratories and 
following the boiling in hydrochloric acid and heating processes there were several surviving 
stones. None of these would have been recognizable as diamond in the field. 

(TTJL also picked many more stones of interest, classified them, logged them in litholog 
booklets for future reference and photographed many of them.) 

"Why don't we see diamonds in the field, in likely locations such as the Montagenuse and 
why don't we readily pick diamonds from our processed samples?" (Assuming that 
companies are working ground with potential) Only in the order of about fifty diamonds 
have been recovered so far in Alberta. 

I. 
In addition to the arguements previously stated, explorationists are not finding many 
diamonds in Alberta because we are mostly looking for isolateral octahedral bright clear 
crystals. As a comparison, how many clear octahedrals would we find in a place like the 
Argyle pipe or Ellendale, let alone Peace River? 
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Clear, observable, macroscopic, one carat, recognizable, gem quality, octahedral, raw 
diamonds in Argyle are found at a rate of about one in a 100,000 tons and there are a total 
of three, on average, found in the world each day, according to Professor Al Levison, 
University of Calgary. (Calgary MEG presentation given February 2, 1995. In addition, I 
submit that the statistics for Argyle and Ellendale suggest that most stones are not readily 
recognizable as diamond in the field and, given the present level of Canadian expertise, most 
may not be found at all in the field, on or near a pipe, and many coloured and/or irregular 
stones will be missed even in the lab. 

Reference statistics for Argyle and Ellendale as to quantity, quality and type: From the 
above stated reference: "Lamproite Diamonds - Are they different?" by A.E. Hall and C.B. 
Smith. 
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SIZE OF DL4TREME and DIAMOND CONTENT 

P 
The average size of diatreme containing commercial grades of diamonds is something in the 
order of 13 acres Diamond bearing diatremes are difficult to find. And on average, from 
eleven 'clusters' of well known diamond bearing kiniberlite pipes world wide, about one in 
ten have occurrences of size and quality to make them a commercial pipe. (A.J.A. Janse, 
page 50) 
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Fig. 2. Ellendale lamproites 	size, type and diamond content (after 

Atkinson et al., 1984). 

Source: A.E. Hall and C.B. Smith, "Lamproite Diamonds - Are They Different?" - page 198. 
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INCLUSIONS 

r On average 50% of all diamonds will contain inclusions, which contributes to their having 
attributes which cause them to break clown more easily and be destroyed in fluvial, colluvial 
or ascent transport. 

FIGURE - 39 
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• COLOUR 

F 
Yellow, Grey, Brown, Green and opaque colours make field detection less likely in a pan or 
sluice. About 80% of stones at Argyle AK1 are brown; about 60% at Ellendale are 
yellow. Some are grey and other colours in both pipes, but only in one pipe are there ever 
more than 10% clear ciystals. The Ellendale pipes arverage around 17%, while the AK1 
Tuffs average one or two percent clear crystals. 

FIGURE - 40 
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Source: Figure 10. Western Austrialian Lamproites; Hall and Smith, 1989, page 205. 
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• DIAMOND SIZE 

At the Ellendale Pipes, out of 12,801 Carats, the mean size was about .15 carats. A mean r size of about one tenth of one carat recovered from 200,000 tonnes of material, from one of 
the worlds' most prolific diamond production regions, brings the high risk of diamond 
exploration into focus 

'T'AT1 

STONE SIZE at the ELLENDALE PIPES 

CARATS 	MEAN STONE 	LARGEST 
PIPE NO. 	RECOVERED 	 SIZE 	 STONE 

(ct/stone) 	 (Ct) 

4 	 6600 	 0.11 	 6.15 

7 	 48 	 0.16 	 2.66 

9 	 6100 	 0.19 	 6.47 

11 	 53 	 0.09 	 6.23 

Source: Table 11: Western Austrialian Lamproites; Hall and Smith, 1989, page 189. 
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STONE SHAPE 

Only 8 percent of the stones fomr Argyle AK1 - Peridotitic Nodules were Octahedrons. 
Only .6 percent were Dodecahedrals, while 58 percent were irregulars, 4 percent were 
agregares and iu percent were macles. Sixty percent were brown, 23 percent wre yellow 
and only 16 percent were colourless. Eightly-four percent had inclusions. 

Is 

FIGURE - 41 

WESTERN AUSTRALIAN LAMPROITES 
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CONCLUSION 

• 	Hunting for stones in the field, or picking them in the lab; if they are coloured irregulars and macles 
with inclusions; they would be difficult to pick, especially from a pan in the field. Negative results 
in a favourable geological province, wherein Peace River resides, does not justify the lack of investor 
interest in Peace River at this early stage of exploration. 

Plate/Illustration - 1. 
Exanles of Copeton diamonds: Source: "CRYSTALLINE  INCLUSIONS IN DIAMONDS FROM 
NEW SOUTH WALES. AUSTRALIA' by N.V. Sobelev, Figure 1. 

Returns after Fusion of grains from the TUL lands. 

. 	Magnification X 40 
PLATE -2 	RETURNS AFTER LORTNG FUSION PROCESS FROM 171 GRAINS PICKED FROM T[JL SAMPLES 
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\ 	629 Beaverdam Rd. P&E. 

Calgary, Alberta T2K 4W 

LORING LABORATORIES LTD. 
Tel: (403) 2742777 

Fax: (403) 275-0541 

I. 

February 23 1995 
TUL Petroleum 

Attn: Mr. Jim Stapleton 

Dear Jim, 

To follow up on the Fax request from Feb 16, I am sending you this Fax regarding the diamond 
fusion process for your file. 

The sample is mixed thoroughly with nine times its weight of NaOH (Sodium Hydroxide) pallets 
in a Zirconium crucible. Place the crucible with lid in a furnace at 650 C for 45 minutes and cool after 
fusion. The crucible is put into a 600 ml. beaker, add water and acid to dissolve the fusion product on 
hot plate. After the fusion is completely dissolved, nnse and take out the crucible and filter the solution 
using ashless filter paper. The filter is washed with hot water several times and fold into clay crucible 
and dry on hot plate. Bum the paper off in a hot furnace at 700 C and examined the residue for any 
diamond or other minerals under microscope. 

I hope the description above is what you expected for your file. If you have more questions 
regarding this matter, please do not hesitate to contact myself. 

Sincerely. 	 - 

David Ko 
Loring Laboratories Ltd. 
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5.1 GENESIS 

Diamonds are crystallized from elemental carbon in the upper regions of the mantle just 
beneath the earth's crust. Once formed, some diamonds remain in that region of origin, 
within stable temperature and pressure regimes, where they are preserved and not destroyed 
These'diamond friendly' regions of the mantle maintain stable temperatures of 900 to 1300 
degrees Centigrade and pressures of 45 to 60 Kilobars. These regions are the Diamond 
Stability Fields' thought to exist in some places beneath ancient stable cratons, at depths of 
140 to 250 kilometres. Diamonds are carried from this upper mantle region to surface 
within the exotic mineral matrix of kimberlite, as these drill their way to surface in the form 
of pipes. (various sources) This is the 'classic thought, regarding the genesis and source of 
diamonds. FIGURE - 42, A & B 
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Above: Simplified model of a diamondiferous mantle root (after Haggerty, 1986). Below: Petrological basis for 
model in A (after Boyd and Gurney, 1986). On-craton southern African kimberlites (F-Finsch, FS-Frank Smith, 
NL-ncrthem Lesotho) have xenoliths that are derived from the diamond stability field, whereas off craton pipes 
(L-Louwrencia, EG-East Griqualand) do not have such xenoliths. line A-A' represent points of inflection in 
xenolith geotherms interpreted as lower boundaiy of the lithosphere. Source: H.H.Helmstaedt page 36. 
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Continuing, from the African experience; that of the discovery of diamonds in alluvial 
sediments, in many depressions, in yellow ground, near Kjopes, and then in the !bl ue  
ground' and the final realization that they were associated with pipe-like features which had 
intruded into the country rock; diamond hunters and geologists carried, again the paradigm, 
around the world, looking for "the yellow ground and pipe-like features." Fifty years of 

r searching-  resulted in the discovery of thousands of intrusives, that more or less fit the 
paradigm, some containing diamonds and some being barren 

A precise geological description of these "pipes" is beyond the accreditation of this writer 
and the geochemistry is beyond my expertise, so please accept this quote as a general 
explanation of a thesis on the genesis of diamonds, from other authors. 

Source: 
"NATURAL DL4MOiW) OCCURRENCFSAND TECTONIC SETTING OF ?RJMARY" DL4MOND DEPOSITS" 
"Source Regions for "Primwy" Diamond Deposits" by H H Helmstaedt (1993 Page - 33) 

"Petrological signatures of diamond mantle roots" 

.. .....As pointed out in the chapter on diarnondiferous ultramafic xenoliths from kimberlites, studies 
of mineral inclusions in diamonds and of mineral assemblages in diamond-bearing xenoliths revealed 
that diamond formation in subcratonic lithospheric roots worldwide is associated with two rocks 
types, garnet pendotites in which garnet harzburgites predominate over Iherzolites, and eclogites. 

• The general predominance of diamonds with peridotitic inclusions (P-type diamonds) over those with 
eclogitic inclusion minerals (E-type diamonds), and the chemical compositions of the inclusion 
minerals (Gurney 1989; Harris 1987) suggests a source region in the upper mantle consisting of 
chemically highly depleted harzburgites, with lenses of eclogitized mafic rocks. An early metasomatic 
overprint has been inferred on the basis of LREE enrichment in the subcalcic garnets of the 
harzburgitic mineral assemblage (Shimizu and Richardson 1987). 

Assuming that the peridotitic inclusion minerals were at equilibrium with the their diamond hosts at 
the time of inclusion, it has been estimated from geothermobarometry on the silicate phases that the 
diamonds were formed at pressures corresponding to depths of 150 to 200 km and temperatures 
generally not exceeding 1200 degrees C (Boyd et al. 1985). Viljoen et al. (1992) found that the 
garnet harzburgite assemblages from diamondiferous xenoliths and diamond inclusions at Finsch, 
South Africa, span a similar depth range as garnet lherzolite xenoliths from this pipe. The wide depth 
range for low-Ca garnet harzburgite xenoliths from the southern African craton demonstrated by 
Boyd and Nixon (1989) cannot be viewed as being representative for the harzburgitic diamond 
source rocks, as none of the xernoliths studied by them contain a carbonate phase. 

Unfortunately, an independent pressure estimate cannot be made for the silicate assemblages of 
diamond eclogites, however, the temperature estimates for such rocks are generally consistent with 
the values obtained for the peridotites, if similar pressures are assumed. For the example, using the 
garnet-clinopyroxine Fe-Mg exchange thermometer calibrated by Ellis and Green (1979), Schulze 
(1992b) inferred a temperature of 1084 degrees Centigrade at 50 kbar for a diamond eclogite 

• 	assemblage from the Sloan kimberlite, a temperature that is consistent with equilibration on a steady- 
state subcratonic geothermal gradient (Pollack and Chapman 1979). 	 cont......... 
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A number of unusual inclusion minerals suggest that not all diamonds originated in the 150 to 200 
km interval indicated by the common peridotitic inclusion minerals. Unusually high pressures 
(corresponding to depths greater than 300 km) have been inferred for diamonds from the Monastery 
kimberlite, South Africa, containing inclusions of high-silica garnets thought to represent pyroxene 

r solid solution in garnets (Moore and Gurney 1985). The inferred ultra-high-pressure origin of these 
diamonds appears to be corroborated by the discovery, at Monastery, of moissanite (natural SiC) 
inclusions, some of which occur in diamonds that also host "eclogitic" garnets showing the effects 
of pyroxene solid solution (Moore et al. 1986). Moissanite was also found in a diamond from the 
Sloan pipe, Colorado, but this diamond contains inclusions of the peridotitic assemblage. The 
interpretation of the high-silica garnet inclusions as pyroxene solid solution in garnet appears to have 
been confirmed by the discovery, in xenoliths from Jagerfontein, South Africa, of the corresponding 
clinopyroxene exsolution textures in garnets of lherzolitic affinity (Sautter and Haggerty 1991). 
Further work is needed to better define the relationships between the ultra-high-pressure diamonds 
and the more common P-type and E-type diamonds. 

In summary, most diamonds, appear to have formed and survived in relatively cool lithospheric roots 
(mantle roots) in which the downward deflection of isotherms caused a corresponding upward 
expansion of the diamond stability field. The petrologic signature of the diamondiferous mantle root 
under southern Africa, as expressed by the mineral assemblages stable with diamond (e.g., subcalcic, 
chromium-rich garnets, high-chromium chromites etc.), has been reviewed by Gurney (1990). A 
similar review of mineral paragenesis coexisting with diamond under the Siberian craton was given 
by Sobolev (1983)." 

Given the geological summary of the Peace River District, presented in Part 4 of this report, 
and our proposition regarding subduction of the Chinchaga, as well as the position of Peace 
River with regard to a stable craton such as the Slave Craton (Lac Des Gras - Diamet 
discovery, etc.) or possibly the Buffalo Head Subcraton, it appears that the Peace River 
District does not fit with the paradigm or the classic view of where diamonds should be 
found. There is no way to argue that a diamond stability field has survived at Montagenuse 
in the midst of such a tectonically active area, and so far off the Buffalo Head Subcraton. 
However, our review of the literature and the "GENESIS" of diamonds is not complete. (And 
notwithstanding other evidence in this report.) 

Helmstaedt .... continued .... (Page - 35) 

"Age and Origin of diamondferous mantle roots" 

"In addition to providing information about the physical conditions of diamond formation, syngenetic 
mineral inclusions in diamonds have also been used to establish absolute ages of diamonds. First 
suggestions that diamonds may be much older than the Mesozoic kimberlites that transported them 
to the surface came from U-Pb studies by Kramers (1979) on sulphide inclusions in Finsch and 
Kimberley Pool diamonds from South Africa. These suggestions were confirmed by Richardson et 
at. (1984) who, on the basis of Nd-Sm model ages on pendotitic inclusion minerals, established an 
age of approx. 3300 Ma for P-type diamonds from Finsch and Kimberly. After similar results for 
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P-type diamond from the Paleozoic Udachnaya pipe in Siberia, an early Archean age is now assumed 
for peridotitic diamonds from two major diamond-producing cratons (e.g., Burney, 1989). Diamonds 
with eclogitic inclusions and diamond-bearing eclogites, on the other hand, have yielded younger 
ages, ranging from 2700 Ma for a diamondiferous eclogite xenolith from Roberts Victor, South 
Africa, to as young as 990 Ma for E-type diamonds from Orapa, Botswana. Nevertheless, with the 
exception of diamonds from Premier, South Africa, that overlap with the emplacement age of the 
pipe, these ages are still much older than those of the host pipes. One of the most surprising results 
was that P-type and E-type diamonds from a single pipe (Finsch) yielded drastically different ages. 
If taken at face value, these ages mean that P-type and E-type diamonds are unrelated in time and may 
have formed by different processes, a conclusion corroborated by the various compositional 
difference between the two host silicate assemblages. It therefore appears that the formation of the 
highly depleted, harzburgite mantle roots was an early Archean process (Boyd and Gurney 1986), 
and that eclogitic diamond host rocks, possibly together with some lherzolitic rocks, may have been 
added to these roots at various later times (Gurney 1990; Smith et al. 1989). 

The origin of lithospheric roots under Archean cratons has been the subject of much 
speculation, not only by petrologists, but also by geophysicists and tectonicians. The petrologic 
model of such roots, based on the kimberlitic upper mantle sample, corresponds to geophysical 
models proposing that lithosphenc plates in older continental regions are of greater than average 
thickness and a are underlain by anomalous mantle material (the tectosphere) which translates with 
the continents during plate motions (Jordon 1979; 1988). As shown by seismic tomography under 
the North American plate (Grant 1987), upper mantle roots with anomalously high shear wave 
velocities are common under Archean cratons (though not present under all Archean cratons) but are 
much less developed under Proterozoic shields and Phanerozoic belts (Hoffinan 1990). For these 
roots to be gravitationally stable and at the same time have higher shear wave velocities, they must 
not only be less dense but also cooler than the adjacent asthenosphere. Chemically depleted and thus 
highly refractive harzburgite, as suggested by the harzburgitic diamond inclusion assemblage, would 
be consistent with these requirements. 

Models for formation of Archean mantle roots view the depleted host rocks of P-type diamonds either 
as residue of komatlite formation (Boyd 1989; Boyd et al. 1985; Haggerty 1986; O'Hara et al. 1975; 
Richardson et al. 1985) or as products of tectonic underplating by imbricated slabs of subducted 
oceanic lithosphere (Abbot 1991; Helmstaedt and Schulze 1989) In the subduction model, the secular 
control on the formation of mantle roots and Archean peridotitic diamonds is thought to have been 
a consequence of the Archean tectonic environment in which a buoyant, shallow mode of subduction 
was predominant, allowing continental nuclei to become tectonically underplated by depleted oceanic 
lithosphere. Assuming a generally hotter Archean mantle, it is likely that the relatively low T-high P 
gradient required for diamond formation could only be achieved and maintained by the rapid tectonic 
burial of relatively cool rocks during shallow-angle subduction. According to Schulze (1986), the 
most likely protoliths for the subcalcic harzburgites would have been graphite-bearing 
metaserpentinites. The large-scale and rapid tectonic underplating is thought to have ceased in post-
Archean times, when spreading rates decreased and the shallow subduction mode was restricted to 
regions of exceptionally fast plate convergence and/or subduction of young ocean floor. 
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Although younger than P-type diamonds, E-type diamonds also occur predominantly under Archean 
cratons, and many kimberlites have sampled both types of diamonds from their respective upper- 
mantle columns. Gurney (1990) has suggested, therefore, that early Archean harzburgitic cratonic 

r keels were underplated periodically by diamondiferous eclogites, together with some lherzolites, 
ranging in age from late Archean to Proterozoic. Wheather this underplating was largely tectonic 
(with some remelting) or magmatic is the subject of an ongoing debate, though light carbon isotope 
values in some eclogitic diamonds suggest that subducted crustal carbon may have been the source 
for these diamonds (Kirkley et al. 199 1) (Fig. 17)." (Cratonic Isotope Composition - Fig. 17 is not 
included in this report) 

"Studies of sulphur and lead isotopes in sulphide mineral inclusions from southern African kimberlites 
have also provided evidence for the involvement of recycled sediments in diamond formation 
(Eldridge et al. 1992). Surface occurrences of young eclogitic diamonds in the Dabie Shan collision 
belt of China certainly make a tectonic underplating scenario plausible, and it would be interesting 
to test whether kimberlites on the underplated Smo-Korean craton contain E-type diamonds of a 
similar age. Recycling of oceanic lithosphere with remelting of diamondiferous mafic phases, such 
as proposed for the Beth Bousera occurrence (Nixon et a]. 1991), would also account for younger 
eclogitic diamonds." 

As previously stated, TUL has recovered significant kimberlitic indicators and possible 
diamond; we have recovered and tested Chromite classified as a "P-3", formed within the 
pressure and temperature regime of a diamond stability field, and Monopros/Debeers has 
discovered at least one "pipe." The evidence given in the quotations above suggest that 
although the Peace River District is not ideal diamond country; in some ways, as an 
extension of the 'classic thought', or the South African paradigm; and considering the 
possibility of a more Argyle or Ellendale off-craton crustal environment and source rock, 
Peace River District is still a contender as Alberta's first diamond camp with production 
from a primary source. 

The fact of the matter is, we don't know whether we are looking for a classic kimberlite, 
or a lamproite, or something in between. The lamproite idea being more favourable in 
terms of the literature on lamproites and lamprophyres; Petrology of Lamproite by Mitchell, 
1991; because, Argyle and Ellendale are very prolific diamond producers and they fit, on 
a statistical basis, the descriptions of diamondiferous lamproites located off-craton, where 
oceanic lithosphere may have been subducted. And, in consideration of that possibility, as 
a model for Peace River, we don't have any idea what shape or form a kimberlite-lamproite, 
a lamproite, a olivine lamproite, a leucite lamproite, etc. might take in the Peace River 
context. That is to say, diamond explorers at Peace River should be completely open 
minded about what to look for and how to proceed in exploring the area. 

. 
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i. 

5.2 DIATREMES 

"The name diatreme is a generic term describing a volcanic vent or pipe 'drilled' through enclosing 
rocks by the explosive energy of gas charged magmas. No specific lithology is implied; diatremes 
may be comprised of kimberlites, lamproites, alkaline ultramafics, carbonatites and lamprophyres. 
Of this intrusive suite, to date only kimberlites and lamproites have been shown to contain economic 
concentrations of diamonds." 

Source: EXPLORATION GEOPHYSICS AND THE SEARCH FOR DL4MONDIFEROUS 
DIATREMES by W.E.S. Urquhart and Robin Hopkins of UDL - Urquhart Dvorak Ltd., - a paper 
given at the "DIAMONDS: EXPLORATION, SAMPLING AND EVALUATION" Proceedings of 
a short course presented by the Prospectors and Developers Association of Canada, Saturday, March 
27, 1993, Toronto, Ontario. (course text: Page - 252) 

Page 252 continued ...... Diatremes commonly have only a limited relationship to the host geology; 
their almost random distribution being at least in part controlled by regional structures." 

"Diatremes tend to occur in groups or 'clusters' that may consist of as few as two (but more typically 
five) to in excess of forty individual bodies covering an area up to 50km in diameter. A series of 
clusters comprise a 'province'. Emplacement of kimberlites, lamproites and other related diatremes 
are controlled by deep seated regional fractures, and as such bear little relationship to the host 
geology." 

"Diatremes have been emplaced into the surrounding country rock from mantle derived magma 
intruded along deep fractures. At depth this magma forms a series of dykes" (in the classic or 
idealized paradigm) ......"and sills that are the 'root' zone of the diatreme. The actual diatreme is 
explosively emplaced at the intersection point of the deep fractures with cross features (fractures, 
dykes, etc.) possibly due to the process of gas fluidization. Enlargement of the vent and transport 
of deep (100 to 1501cm) mantle derived xeroliths contaminates the diatreme with a mixture of exotic 
fragments. Transport time from the mantle depths to surface occurs is debateable, but may be less 
than 10 hours. Turbulence in the vent causes brecciation of dense material, and ejection of finer 
fragments. As pressure drops, near surface olivine is serpentinized and blocks of country rock settle 
into the magma, reaching depths far below their original stratigraphic location. Tuffaceous material 
and less explosive magma may be emplaced during cooling, and the pipe can be re-intruded at any 
time by material with a significantly different composition. This multi-phase process results in a non-
uniform, heterogenous diatreme." 

I 

"The classic model of a carrot-shaped kimberlite pipe consisting of a root, diatreme, and crater zone 
was developed by Dawson (1967) and Hawthorne (1975) mainly on the basis of studies on southern 
African kimberlites. it established a dip angle of the diatreme walls of 80 to 85 degrees, implying 
that the root zone for the Kimberley pipes was at a depth of approximately 2 km. it was commonly 
assumed that the volatile phase causing the explosive emplacement of the diatreme came from the 
gas-charged kimberlite magma." (H.H. Helmstaedt, 1993, Page 45) 
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Given our research into "diatremes" and particularly the references: "KIMBERLITES 
Mineralogy, Geochemisby, and Petoirology" by Roger IL Mitchell, 1986 and "PETROLOGY 

O OFL4MPROJTFS" by Roger IL Mitchell and Steven C. Bergman, 1991, together with our 
research of the known geology of the Peace River District and our accumulation of data from 
the field, we we hard pressed at this point to know where to aim our dart at the Kiniberlite-
Lamproite Dartboard. Should we aim toward the side that says, "Search for the attributes 

r of "idealized kimberlitic magmatic system", which geologists commonly point to, and as 
would be suggested by the news that Monopros/DeBeers has drilled a "kimberlite" at 
Mountain Lake or whether we should be aim our exploration to the prospective which says, 
"All these eclogitic garnets we are finding, indicate that we should be looking for a 
lamproite-tve pipe and all the geochemistry and geometry that goes with that style of 
intrusive." The objective here, I remind myself, is to do an assessment of the TUL Heavy 
Metallic Permits and ascertain whether they have any potential to contain industrial minerals, 
such as diamonds. Therefore, Figure -43 shows the model of the idealized kimberlite 
diatreme from Mitchell. (1986, page 30) 

FIGURE-43 
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In agreement with the notion that the idealized kimberlite diatreme, Figure-44 shows the 
cross-section of a Montana diatreme which is of some value. In "VOLCANOES Gordon 
A. MacDonald of the University of Hawaii describes it this way, "The Montana diatremes 
consist of a discontinuous outer ring of downfaulted arcuate slices of the sedimentary wall 
rocks, some of which moved downward more than 4000 feet, within which a series of 
inward-dipping bedded tuffs is cut by a core of unbedded breccia and by dykes and irregular 
intrusive bodies of igneous rock The intrusive igneous bodies and fragments of igneous rock 
in the tuff and breccia are kimberlite, an alkali-rich ultrabasic rock rich in olivine," 

The reason that this example has some usefulness is that the Montana pipe discussed here 
is close to home (Peace River) in some respects and it mirrors the nomenclature of the 
Southern Saskatchewan - Maple Creek Structure, shown later in this assessment report, under 
Seismic Surveys and Data Stacking. 

FIGURE-44 
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To continue, intensive work on air photographs and photos taken in the field, both on the 
ground and from aircraft indicate to myself which part of the dart board I would prefer to aim 
at and therefore, we include a cross-section of the Australian - Ellendale 9 vent, from 
Mitchell and Bergman (1991 page 150). The geochemistry at present, as well as ground 
features evident following long-standing deep basement faults, arcuate surficial collapses 
and displacements, as well as abundant bentomtic - ash derived - and possibly tuffaceous 
bedding flanking the faults, lead us to continue to investigate Montagenuse as a possible 
Olivine Lamproite. 

FIGURE - 45 
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Figure 516. Geological sketch map and cross section of the Ellendaie 9 vent, West Kimberley Province, Western  
Australia (after Jaques et al. 1986). 
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FIGURE 46 
Locations of known diatremes 
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Figure 22- DIstribution in northwestern North America of known kimberlite pipes anc 
soclated alkalic Intrusives, areas of aeromagnetic anomalies of probable kimberlite 
and areas believed to be staked for diamond exploration. SI. -Slave Craton; HR-He 
Craton; THOU Trans-Hudson Orogen; and SP -Superior Craton. 
Q6cE: Diamond and Precious Gems of the Phanerozoic Basin, Saskatchewan: 

Preliminary Investigations by M.R. Gent 1992. Open Report 2-2 
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5.3 DYNAMICS OF INTRUSIONS 

A comprehensive review of the dynamics of intrusions related to kimberlites and the 
lamproize clan is beyond the scope of this assessment report. 

r The writer has consulted' 	Mineralogy, Geochemistry, and Petrology" by Mitchell, 
Chapter 4- Diatremes and Root Zones and also "PETROLOGY OFL4MPROITES" by Mitchell 
andBergman, Chapter 5- Petrological Fades and Igneous Forms of the Lamproite Clan, the latter 
being a comprehensive study of the known lamproites of the world 

The following is an outline of what we know.  

Diairemes and the kimberlitic and lamproitic minerals which they contain, are described in 
the literature on a statistical basis. That is, all known diatremes, which contain diamonds, 
seem to fall within certain descriptive limits. 

Diamonds are associated with ancient stable cratons. Diamond occurrences are thought to 
be related to regions of crustal thickening or crustal roots. 

Diatremes are associated with deep crustal fractures. The diatreme materials are mantle 
derived magma intruded along fault and fracture systems. Suture zones and intersecting 
fractures are favourable points of crustal weakness where intrusives often occur. 

Magmatic mantle materials which intrude occurrences of crustal weakness may be explosive 
due to gas fluidization processes. Transport time of some is thought to be less than 10 to 24 
hours in cases and rate of transport is estimated to be as fast as 60 kilometres per hour. 
Many emplacements are thought to take place in about one day. Diamonds are carried with 
diatreme materials. (140k1/J0hrs=14k11hr.; 200k! ul0hrs= 20k1/hr.; 200k1124hrs=8. 3k1/hr.) 

Turbulence in the vent causes brecciation of dense material and ejection of finer materials. 
Pressure drops near surface causes the olivines to be serpentinized. Tuffaceous materials and 
less explosive magma materials may be found in the vicinity of pipe features. Ejecta rings 
may be a surficial feature. Ejected materials may be graded as they fall into an aqueous 
environment. Fine materials may be wind blown into dune features in the region of the 
diatreme in terrestrial environments. Associated volcanic glass and pyroclastics are common. 

Subsequent cooling and collapse of a diatreme, infihl of country rock and other materials, 
can result in a surficial matrix which can even include fossils and petrified wood. 

Diatremes may exist as crypto-volcanoes emplaced into flat laying carbonate sediments, 
since much of the pipe materials are soluble. 

Iron laden minerals are common in some pipe materials. 

I ! 
IT 
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H.H. Hesedt . continued 

Depth of origin of transport media 

. 

"Assuming that diamonds have to remain in their stability field to survive the redox conditions 
required for this have been reviewed by Haggerty (1989), the minimum depth for the origin of 
diamond-bearing kimberlites is estimated as 150 km (Dawson 1948b). A maximum depth is not as 
easy to establish, but Dawson inferred from the abundance of both xenocrystal and phenocrystal 
olivine in kimberlites that it should not be greater than 300 km. Below this depth, olivine is thought 
to invert to its high-pressure phase, beta-olivine, even excluded in diamonds, the estimated depth 
range of 150 to 300 km for diamondiferous kimberlites is very plausible and is in agreement with 
experimental evidence reviewed by Eggler (1989) and Wylie (1989). 

As to the source rock for the kimberlite, Dawson (1948b) emphasised that normal four-phase garnet 
lherzolite (olivine, orthopryroxene, clinopyroxene, garnet) is inadequate, because it cannot supply 
the incompatible elements that are so obviously enriched in kimberlite. A metasomatic enrichment 
of these elements may thus be required prior to kimberlite formation. Based on their different 
isotopic compositions, Smith (1983) has suggested that Group I kimberlites are derived from 
relatively primitive mantle source, probably in the asthenosphere, whereas the more enriched Group 
H kimberlites are thought to come from metasomatically enriched parts of the lithosphere. Mitchell 
and Bergman (1991) have suggested, for instance, that the restriction of Group H kimberlites to the 
southern African craton is related to the unique metasomatic events recognized in many xenolith 
suites from this craton. As the source rocks for the lamproites of northwestern Australia are 
isotopically very similar to that for Group II kimberlites, Mitchell and Bergman (1991) have 
proposed also that the Group H kimberlites substitute for lamproites which are largely absent from 
southern Africa. 

Ascent to surface 

Hypotheses about the ascent and emplacement of kimberlite magmas were reviewed by Dawson 
(1984a) who showed that beyond the depth constraints of 150 and 300 km, our knowledge about the 
onset of kimberlite magmatism, melt segregation, and magma ascent is still very speculative. 
Assuming that initially small amounts of volatile-rich ultramafic liquid concentrate along grain 
boundaries, three models for magma migration have been proposed; 1) rapid magma segregation from 
small source regions leading to distinctive melt batches, 2) wholesale motion of segregated and 
unsegregated liquid together with its source region in a rising diapir (Green and Guegen 1974), and 
3) localized kimberlite formation in the garnet lherzolite zone. Following magma segregations, 
magma ascent must have been rapid enough to transport large xenoliths of high-density ultramafic 
rocks. 

The role of fracture dynamics in providing the pathway for the kimberlite was discussed by Anderson 
(1979). After accumulation of a kimberlite magma at the base of the lithosphere, a fracture may 
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nucleate if the density of the liquid is less than that at the base of the plate and if a tensile stress exists 
parallel to the surface. As tensile stresses at the base of the lithosphere are small compared to the 
hydrostatic pressure in this region of the upper mantle, the fracture can propagate only if an abundant 
supply of low-viscosity liquid can follow into the tip of the crack. It is possible that the early stages 
of fracture growth are slow and controlled by the chemical reaction between liquid and solid at the 
fracture tip (see review of stress corrosion by Anderson (1979)). Diamonds could survive during this 
stage as long as the fracture region is in the diamond stability field and the kimberlite magma is not 
oxidising. However, once in the upper lithosphere, the fracture would have to propagate faster in 
order to preserve the diamond. A volatile phase at the tip would allow the crack to accelerate to high 
velocities until the ascending magma can find pre-existing fractures in the crust. Estimated ascent rate 
for kimberlites vary greatly, but the 10-30 Ian /hour proposed by Eggler (1989) is generally regarded 
as a realistic value. Such speeds would bring diamonds from their mantle source to the surface in less 
that one day. 

Comparisons of surface features on diamond xenocrysts and diamonds extracted from xenoliths show 
a higher degree of resorbtion in the former and a greater tendency for the preservation of primary 
growth features in the latter. This difference in quality of preservation is especially obvious in 
xenoliths in which corroded diamonds exposed on xenolith surfaces can be compared with more 
pristine diamonds that were protected in the interior of the xenoliths (Robinson 1979). The common 
occurrence of resorption features on diamonds (for a recent review, see Harris, 1987) are clear 
evidence that diamonds are not in equilibrium with their host kimberlites and that they may be 
oxidized during transport to the surface. Attempts to monitor the redox conditions in the kimberlite 
magma have centered on the mineral ilmenite (Haggerty 1986), a member of the megacryst suite that 
is common in Group I kimberlites (Schutlze 1987). Although each kimberlite must be treated 
individually, an empirical relationship appears to emerge suggesting that ilmenites in diamond-rich 
kimberlites tend to have low ferric iron and relatively high chromium and magnesium (Gurney 1989). 

Emplacement of Kimberlites and Lamproires: Diatreme Formation 

Various physical aspects of diatreme formation and kimberlite volcanism have been reviewed by many 
authors, among them Dawson (.1 984a). Harris (1984), Clement et al. (1986), and Mitchell (1986; 
1991). Although we can only speculate about its path through the upper lithosphere and lower crust, 
it is clear that the highly gas-charged kimberlite magma arriving in the upper crust will eventually 
reach a level in the uppermost crust at which an explosive release of the gases causes the initial 
breakthrough to the surface. Size, shape, and complexity of the resulting kimberlite diatreme depend 
on may factors, including the rock types encountered, the state of stress and fracturing in the country 
rocks, the involvement of groundwater in the eruption process (Lorenze 1975; 1984; Mitchell 1986), 
the supply of magma, and the number of different kimberlite phases reaching the surface. As the 
dimensions of the diatreme generally determine the size of the kimberlite ore body, a brief synopsis 
of models of diatreme formation is given..." .. ....... It is commonly assumed that the volatile phase 
causing the explosive emplacement of the diatreme came from the gas-charged kimberlite magma. 

• 	In contrast, Lorenze (1975, 1984) suggested that diatreme formation was predominantly a 
phreatomagmatic (hydrovolcanic) process that occurred when the rising kimberlite magma encounters 

106 



hydraulically active zones in faults or other zones of structural weakness. According to this model, 
the axial length of the diatreme is determined by the depth of the initial melt-groundwater interaction, 
and further explosions serve only to increase the diameter of the pipe. 

More recently, Clement (1982) and Clement et al. 1986) have shown that diatreme formation may 
be a far more complex process, involving explosive breakthrough at shallower depths (approx. 0.5 
km) and deepening of the initial diatremes by later explosive eruptions. Clement's model includes 
complex pre-breakthrough processes consisting of the development of embryonic pipes that migrate 
upwards by complex hydraulic fracturing, magmatic stoping and brecciation before exploding at a 
depth of approximately 500 metres. The extrusion process is at least in part phreatomagmatic. The 
diatreme zone develops by post breakthrough explosions that modify the basal parts of the crater zone 
and the embryonic pipe columns extending downwards into the root zone. These processes to only 
account for the complex relationships between root-zone and diatreme facies but also explain the 
presence of several distinct intrusive phases in most kimberlites that are thought to be derived from 
a number of distinct magma batches. As the diamond grade of these phases may vary greatly the need 
for careful mapping and petrographic work is obvious. Obviously, not all diatremes have been 
deepened to the same extent. The maximum size of diatremes depends on the local structural and 
stratigraphic setting which may show significant variations between clusters. 

Mitchell (1986) proposed a model in which diatreme formation begins by root zone development as 
proposed by Clement (1982) but in which phreatomagmatic processes become more important as the 
pipe advances toward the surface. Modification of the embryonic pipe subsequent to breakthrough 
is thought to occur by repeated hydrovolcanic explosions, the axial length of the diatreme being 
dependent upon the balance between groundwater and magma supply. 

As each magmatic system can be expected to show its own unique features, maximum dimensions 
of kimberlite diatremes are difficult to determine. Axial length of diatremes are estimated to range 
up to 2000 metres, the diameter of the largest diatreme probably not exceeding 750 m below the 
point of outward flaring into the crater zone. An interesting observation is that hypabbysal and 
diatreme fades kimberlites can outcrop at the same erosional level with individual kimberlite clusters 
(Mitchell, 1986)." 

Page 46......."Differences between typical kimberlite diatremes and lamproite vents . . " "The fact 
that diamonds in lamproites are found mainly in the earliest pyroclastic rocks, whereas the magmatic 
phases are almost devoid of diamonds, naturally restricts the size of lamproitic diamond deposits to 
the volume of pyroclastics preserved in the vent. Most lamproitic systems are significantly smaller 
and do not extend to great depths. However, as the vents flare our rapidly, a potential for substantial 
tonnages exists in the larger craters. Nevertheless, the enormous size and exceptional diamond grade 
of the Argyle deposit (present reserves are about 94 million tons at an average grade of 7.5 carats per 
ton) appear to be unique among lamproites (Mitchell, 1991.)" (Page 50) 

107 



5.4 GEOMETRY OF INTRUSIONS 

What is known about the geometry of diamond pipes? In aerial view, the known diamond bearing 
diatremes vary greatly in size and shape. Explorationists should expect these intrusives to form any 
geometry. Diamondiferous diatremes will probably be the larger ones of a cluster. Productive 

r kimberlite pipes tend to be 5 to 30 acres. If expressed as sur.ficial features, known pipes vary from 
roundish to oval, and to series of layered curvilinear features. (H.H.Helmstaedt,1993; Dawson,1984; 
Mitchell, 1986,1991; Clement, 1982,1992) 

Lamproitic diatremes may be even more variable than kimberlite diatremes, due to their statistically 
lower densities. If this is the case, lamprophyres can be expected to respond more to resistive 
anomalies and formational sequences, as they intrude the country rock. Lamproite vents (Argyle) and 
diatremes reaching surface may be more effusive and form more widespread and chaotic geometries. 
Ejecta from kimberlitic and lamproitic intrusives will exhibit an infinite variety of geometries, 
dependent upon the environment; sub-aqueous extrusions, terrestrial extrusions and atmospheric 
conditions. ie:  Kneehills Tuff. (W. Ritchie, 1957; W.A.D. Edwards et a!, 1994 "Uppermost Cretaceous" 
In: Geological Atlas of Western Canada Sedimentary Basin.) 

At Peace River west, we speculate about the geometry of the Peace River Fault "kimberlites" (Gent, 
1992) and the Monopros Mountain Lake "pipes." 

We have to consider any reasonable geometry as a possibility, since  no one has shown us a surfacing 
pipe at Peace River. If we do not see surficial expression of kimberlite intrusives on the TUL lands, 

. then we have to consider that our kimberlitic indicators are sourced at blind diatremes or are mid-
Cretaceous in age; ie: the Saskatchewan kimberlite sediments. Or, that the intrusives did not "break 
out", but ballooned against resistive materials or followed faults which did not propagate adequately 
to or near surface. 

Aero magnetics have been used with success in other camps and lead to first discoveries. 11JL has 
recovered significant quantities of kiniberlitic indicators from magnetic and surficial targets. We have 
samples of volcanic glass, tuffs and pumice grabs and inventoried some sixty volcanic extrusive 
(probably dyke material) grabs, which we describe loosely as, ophiolites containing varying clastics. 
We have also mapped anomalous thicknesses of bentonitic clays in the Bend in the Peace area. 

Now, our recently acquired aero magnetic data suggests that there are places where deep basement 
faults, trending northeast, intersect northwest trending faults (H.L. Ha!bertsma et al., 1994, page 217), 
to create reasonable conditions for such extrusives. We explorationists have to consider a far more 
complex dynamic than the classic kimberlite geometries for Peace River. It is arguable that the 
known Dunvegan Fault, Pearl Earring, Montagenuse and the Peace River Fault, and their cross-
cutting counterparts, are part of a system of deep reaching fissures, associated with massive north-
south trending volcanic intrusives. 

Beyond diatremes and variations on the classic pipe geometries, explorationists must consider the 
latest developments in South Africa where companies are drilling, mapping and bulk sampling dykes 

• 

	

	and "fissure deposits" as possible sources of productive diamond hosts. (Southern Era Resources 
Limited - Press Release, October 11, 1995.) 
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FIGURE - 47 
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5.5 KIMBERLITES VS LAMPRO1TES 

"Our better understanding of the diamond-forming environment includes also the 
recognition that significant amounts of eclogitic diamonds have formed in post-Archean 
time. The largest concentration of diamonds, at Argyle, is in the Proterozoic orogenic 

r belt; clearly an exception to Clifford's Rule. We have also learned that the Argyle mine 
would not have been found, if the explorationists involved would have been guided solely 
by the conventional wisdom at the time - that diamonds occur only in kimberlites. We 
may overlook many more Argyles if our exploration efforts are concentrated only on 
Archean terraines." (H.H. Helnistaedt, 1993, page 57.) 

Kimberlite vs Lamproite; from the cross-sectional view, we are expected to explore for the 
hour glass of the classic kimberlite pipe or the champagne glass lamproite. TUL and other 
explorers have gained little credibility gathering bits of data here and there. Magnetics lead 
Ridgeway to drill four holes which yielded disappointing shaley cores, north and east of 
Peace River. Diatremes, and kimberlite and lamproite emplacements, continue to be thought 
of in simple terms, but no two intrusions are the same. No two regions of the mantle or 
locations of crustal weakness are the same. 

Kimberlites and Lamproites are hybrid-mineral rocks of mantle origin and in transport 
become products of sampled and brecciated country rocks, tuffs, glasses and clastics. Colour, 
minerals and clastics grading, within the TUL volcanic samples, show temperature and 
minerals transitions, even within small palm-sized grabs. So, although kimberlites and 
lamproites meet specific descriptive criteria, in terms of mineralogy, it is more helpful to 
think of the two ideals as hybrid rocks; one on the left - the dark dense iron rich peridotitic 
kimberlite with the other on the right - the less dense, lighter coloured, less magnetic 
eclogitic lamproite. 

In "Age, Origin, and Emplacement Of Diamonds: Scientific Advances in the Last Decade," 
(Gems & Gemology, 1991,) Kirkley, Gurney and Levinson put it this way: "Eclogite is a course-
grained ultramafic rock, consisting essentially of a granular aggregate of red garnet (almandine-
pyrope) and green pyroxene (technically jadeite and diopside), with minor amounts of rutile, kyanite, 
corundum, and coesite. Eclogite is indicative of a high pressure-high temperature environment, 
consistent with that in which diamonds form. Typically, ecologite occurs in deep crustal metamorphic 
regions below continents; it became eclogite by means of solid-state (metamorphic) transformation 
of previously existing rock, probably basalt. Ecologite found in the mantle probably forms in the 
same way, through subduction of crustal rocks.....Peridotite is a general term for a coarse-grained 
ultramafic rock consisting chiefly of olivine with or without other mafic (high in Fe and Mg) minerals, 
such a pyroxines. Garnet and spinel frequently occur in small amounts. Peridotite is believed to be 
the most common and abundant rock type in the earth's mantle. Most peridotitic diamonds are 
formed in garnet-bearing harzburgite, with minor amounts formed in lherzolite (Gurney, 1989). 

.When continents collide, basalt, which is the main rock type in the oceanic basins, is pushed down 
beneath the continents by a process called subduction, into regions of higher pressures and 
temperatures, where it eventually can be converted to ecologite. Carbon, in the form of limestone 
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• 	(calcite) or other carbonate rocks, or in the form of hydrocarbons.....may have been included in the 
subducted slab and thus could be the source material for eventual conversion to diamond..... 
Kimberlite is a hybrid, volatile-rich, potassic, ultamafic igneous rock derived from deep in the 
earth... .which occurs near the surface as small volcanic pipes, dykes, and sills. It is composed 
principally of olivine. . .with lesser amounts of phiogopite, diopside, serpentine, calcite, garnet, 
ilmenite, spine!, and/or other minerals; diamond is only a rare constituent.....Volatile-rich (readily 
vaporizable, gaseous) refers to the high content of CO2 (8.6% average, mostly in calcite) and H20 
(7.2% average, in serpentine and phiogopite)..... 

Lamproite was a relatively obscure rock type until 1979, when it was found to host primary deposits 
of diamonds in Australia.....Currently, lamproite refers to a group of rocks closely related in chemical 
composition.......Lamproite has a characteristic grey to greenish grey mottled appearance and, like 
kimberlite, is a hybrid rock. The primary magmatic crystallization products, most notably olivine, 
occur both as phenocrysts and as groundmass constituents . .... Chemically, lamproite is an 
ultrapotassic (6-9%).... magnesium rich (ma.fic) igneous rock. Significant trace elements include 
zirconium (Zr), niobium (Nb), strontium (Sr), barium (Ba), and rubidium (Rb); .0O2, which is 
enriched in kimberlite generally is low in lamproite, but another volatile element, fluorine (F), is 
enriched in (lamproites). Lamproites are also lower in magnesium (Mg), iron (Fe), and calcium (Ca), 
but higher in silicon (Si) and aluminium (Al), than kimberlites." 

It would be fair to say that all but the ideal diamond bearing intrusives fail somewhere 
between the classics and that some in the middle will be almost impossible to label as one 
or the other. Our exploration was not limited by what to expect. 

H.H. Helmstaedt.......continued.....page 56. 

"Geotectonic controls on kimberlites and lamproites" 

"As products of intraplate magmatism, kimberlites and lamproites are not confined to the Archean 
parts of cratons. They occur also in mobile belts, being emplaced either during normal faulting of 
older basement prior to its involvement in the orogemc movements (e.g. Cross, British Columbia), 
or following deformation and cratonization of the mobile belt (e.g., Argyle, Australia). In spite of 
numerous attempts to explain their spatial and temporal distribution, the geotectonic controls of 
kimberlites are still unclear (Janse, 1984; Dawson, 1989; and Mitchell, 1991). Kimberlites have been 
related to: 1) regional uplifts above upwelling convection currents (Dawson, 1970; Janse 1975; 
Milashev 1973; 1974), 2) mantle diapirs (Green and Guegen 1974; Mercier 1979; Wylie 1980) 3) 
mantle hot spots (Crough 1981; Hastings and Sharp 1979; Le Roex 1986; Skinner 1989a), 4) rifling 
of continents (Le Bas 1971), 5) flat-dipping subduction zones (Helmstaedt and Gurney 1984; Sharp 
1974), 6) non-laminar flow above subduction zones (Anderson and Perkins 1975), and 7) transform 
faults (Haggerty 1982; Stracke et al. 1979; Williams and Williams 1977), but so far no model can 
claim to explain all the aspects of the problem." 

(Also note: Shear wave velocity perturbations under North America from seismic tomography which 
indicate crustal depths of 140-235 km, 235-320 km and 320-405 km. after (Grand, 1987)Page-58.) 
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ADDENDUM 

DL4 TREMES as CHAOS 

"A diatreine is a diatre,ne?" Volumes have been written about diatremes and in particular 
r their initial formation, morphology and location of emplacement. Roger Mitchell, and 

Mitchell and Steven Bergman, discuss at length "Distribution, Age, Characteristics, and 
Geological Framework" Of particular interest to me in "Petrology of Lamproites": is 
Chapter 4: Fracture zones, Transform Faults, and Continental Lineaments and in 
"Kimberlites" the discussion of various proposals as to formation of kimberlite; clusters, 

fields and provinces, relative to the "Concentric and Radial Anteclises and Syneclises" of 
South Africa. In summary, after reading Mitchell's review of what was known about 
diatremes by 1991, the writer concludes that there is no formula, no rule, no law; as to 
where diatremes are found. 

The writer has studied diatremes, for the short period of two and a halfyears, and searched 
the Peace River Country for most of that time for "The Peace DiamoniL" And Monopros 
discovered the first pipe of the Peace River region. 

The writer concludes the following: 

Holding a handful of sand: we can quantify it and describe it to any degree, grain by grain • if necessary. We can spill the sand onto thefloor, and once it has piled there, at rest, we can 
quantify it and describe it in every way, grain by grain if necessary. In a similar way, there 
are diamonds in stability fields, diamondfriendly places, under the earth's crust - together 
with their host mantle materials. In the case of the handful of sand; once it starts to flow 
from our hand, we have no way to describe it's flow with any degree of accuracy; we can not 
predict how the grains will fall; like the molecules of water in a meandering stream; their 
energy, speed and location are impossible to record; but, in the same way as we know that 
the water eventually reaches the sea, we know the sand will end in a predictable pile on the 
floor. No super computer or brilliant mind can "predict" how or where the grains of sand 
will falL Only the final resting place and geometry, of the whole, is predictable. This is 
probably Chaos in the classic sense; the chaos of nature, the chaos of the Diatreme. Then, 
the conclusion is; "The diatreme is the diatreme !" It's where you find it; nowhere else. 
The diamond may be in the diatreme - exactly where you find it and nowhere else. That's the 
"Chaos" of diamond exploration. 

. 

Once the "P-3 Chromite" ms, "Yes, there is a diamond stability field under this area. "you 
search for the kimberlite.4amproite indicators that agree; "Yes, there is more mantle material 
here." and you mix and match exploration techniques, until you are successful in fin ding 
the diatreme and the diamond, or the geochemistry tells you that it is unlikely that the 
diatreme will contain commercial diamond 
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5.6 GEOCHEMISTRY 

TUL Petroleums started the odyssey of searchingfor diamonds at Peace River by following a land 
rush into Monopros Country'. Carving out an area to explore, consisted of leasing over areas of 
active tectonic history. As land acquisition proceeded, areas with highly magnetic anomalies 
were appliedfor. The Saskatchewan Research Council report on the potentialfor gems provided 
basic information. (See Figure-46) Aircraft recognisance and air photo interpretation was used 
to pick the first field targets to work on. The assumption was made that any diatreme near 
enough to the surface to be economic to mine would exhibit some suijicial expression. The final 
stage beforefield work was to pick targets, sit wells, gather soil and stream sediment samples; and 
do ground mag surveys; and see f we could recover encouraging indicator minerals. 

Early in our research and field investigations, we were attracted to a number of circular depressions 
and slump features on our lands. Some of these were thought to be coincident with favourable 
geology and tectonics. The Lone Star area (Page 217) was encouraging from a geological and 
magnetic survey point of view, but the geochemical results were disappointing.  

At Montagenuse, (Page 194) we sampled a number of targets, such as depressions, suspected 
intersecting faults and slump features. It was two years before we were able to pull together a 
reasonable argument as to why there are likely diatremes on those properties, and where they might 
be located. The announcement that Monopros had drilled a pipe was encouraging in that it was 
confirmation of the Saskatchewan Research Council report that there were kimberlites in the area. 
The Ridgeway drilling results indicated to us that the use of sophisticated aero magnetic and ground 
magnetic work was useful, but only in a limited way. Drilling one location and recovering core, 
which was suspected sedimentary material with kimberlitic affinity, and three other locations that 
turned out to be shale, was not encouraging. By that time TUL had done enough air photo 
interpretation and lab work on our own to narrow our search to one primary target. This choice was 
based primarily on geochemistry and recovered grain size and morphology. 

In the broad view, we recovered unusual grab samples of boulders in and around the Montagenuse 
River, and we gave them some importance, in spite of glacial material being dumped all over Alberta 
from thousands of miles away and in spite of the Warren C. Hunt theory (Appendix IV) describing 
a broadcast of boulders from the west via some cataclysmic event. With that acknowledgement 
made, the facts remain; we recovered: 1) large blocks of Devonian Limestone reef materials at 
surface that had to have come from far below surface at Montagenuse, 2) volcanic glass boulders 
were found in the river bed, 3) cobbles of suggestive kimberlite/pyroxene were recovered, and 4) 
we didn't ignore the layers of ash or bentonite which, instead of being displaced as parts of massive 
slumping units, were mappable along the banks of the Peace River for miles and for miles up the 
Montagenuse, at arguably consistent elevations - which suggested that although Montagenuse Valley 
walls, banks and outcrops, were slumping, (probably on wetted layers of bentonite) they were not 
being displaced in a way that changed the stratigraphy of the bentonite layers appropriate to block 
slump features, massive flows or solifluction-type morphology. It was at that stage that we decided 
that some of the surficial features at Montagenuse River Valley were examples of differential erosion 
and reactions to intrusive disturbances. Again, geochemistry reinforced that proposition when 
geochemistry revealed mantle material and other hydrothermal or intrusive related crystals and rock 
fragments, while surface features reflected the Dunvegan and Montagenuse faults. 
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KIMBERLITIC AND LAMPROITIC GEOCHEMISTRY 

As previously stated, a review of kimberlitic and lamproite clan geochemistry is beyond the 
scope of this assessment report and beyond the capability of the writer. However, TUL 
has made significant discoveries regarding the mineralogy of the Peace River District and 
contributes knowledge to the overall exploration effort through research and experience. 

There are geologists and geochemists in the exploration industry and on the Alberta 
scene, who claim that recovering 'kimberlitic indicators' from properties in the 
Western Canadian Provinces is insignificant information. Some claim that "there are 
garnets all over the place." This may be true, but an evaluation of a property and a 
positive assessment requires more than a reliance on these kinds of generalizations. 

It is difficult to concisely lay out this section of the report. However, rather than quoting 
Mitchell, Bergman, Gurney, Dawson, Fipke, etc. regarding magmatic geochemistry, therein 
building a 'wish list' and trying to fit our data into it, we will just list the kimberlitic and 
lainproitic indicators and associated minerals, and also diaireme features; then we will show 
our samples and data in pictorial and descriptive form. The reader may judge as to the 
significance of our findings and the correctness of our interpretations. 

It is generally agreed that the following minerals are kimberlitic or lamproitic indicators and 
also listed are some structural aspects of diatremes. 

Sources: Mitchell 1985, Mitchell and Bergman 1991, Kirkley et al., 1991. 

MONTAGENUSE GRAINS SAMPLES 1-41 

TABLE -6 	MONTACTPNTTSP (PATMc 'zA,crn V4Z A Q vmxior 

MINERAL 	DETAIL 	 KIMBERLITE LAMPROITE TUL recovered 

GARNET 	Pyrope 	 X 	 X 	 X Probable 
Xenocry3t 	Eclogitic 	 X 	 X 	 X SCM 

Kelyphite covered 	close to source 

ILMENITE 	Picrojlmenjte 	 X 	 X 

PYROXENE 	Clinopyroxene 	 X 	Olivme,Leucite 	X 
Pyroiinate 	Orthopyroxene 	 X 	 X 	 X 

OLIVINE 	massive or constituent 	 X 	 X 	 X 

DIOPSIDE 	Chrome Diopside 	 X 	 X 	 X 

PHLOGOPITE 	crystal or ground mass 	X 	 X 	 X 

SPINEL 	 octahedrons 	 X 	 X 

CHROMITE 	octahedrons 	 X 	 X 	 nearby 
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PEROVSKITE 	 X 	 X 

CLAY MINERAL maars and many 	 X 	 ? yes 
MONTKELUTE material 	 bentonitic 

APATITE 	 X 	 X 

SPERPENTINE 	after Olivine 	 X 	 X 

LEUC1TE 	 X 

CALCITE 	 X 	 X 

AMPHIBOLE 	 X 	 X 

ENSriiTrj 	 X 	 likely 

SANID114E 	 X 	 likely 

CARBONATES 	constituent or 	 X 	 X 
countryrock 	 calcite 

CLAY 	 Bentonite. ash layers 	pyroclastics 	pyroclastics 	Bentonite 
MINERALS 	Alumina clays 

SULFIDES! 	Elemental or Iron bonds 	X 	 X pyrite 
SULPHIDES 	 (& hematite) 

GOLD 	 various 	 X 	 X 

PLATINUM CR 	various 	 X 	 likely 

ZIRCONIUM 	colours and inclusions 	 X 	 X 

RUTILE 	 X 	 possible 

TITANATES 	 X 

PECTOLITE 	 X 	 (corundum & 

PRIDERITE 	 X 	Jadeite also) 

NEPHELINE 	 X 	 No 

WADEITE 	 X 

XENOCRYSTS 	diamond and 	 X 
mantle crysts 	 nearby 

PYROCLASTICS evidence of intrusives, 	 X 	 X 	 X Glass 
glass, bombs. 	 "Mesolite" 

TUFFS - Yes 	evidence of intrusives 	 X 	 X 	X Pepper Tuff 

Surficial 	 radial differentiation or 	X 	 X 	 In progress, 
segregation in pipes or 	 likely 
as ejects. 

Surficial 	 Collapse features 	 X 	 X 	 in progress 
Ring features 	 usually negative 	negative or 	likely. 
positive or negative 	 positive 	 Yes. 
topography  

TABLE - 6...... Continued. 
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PLATE-3: 
TABLING SAMPLES AFTER SCREENING, BEFORE DRYING & MAGNETIC SEPARATION 
AT LOR1NG LABS: 

. 

PLATE -4 
SORTING AND COMPARING SAMPLE QUANTITIES AND GRAINS SIZES AT TUL. 
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PLATE -5 
MICROSCOPE INSPECTION OF SAMPLES AND GRAINS PICKED BY LORING: 

PLATE-6 
INSPECTION OF ALL GRAIN FRACTIONS, PICKING AND PHOTOGRAPHY: 

S 
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PLATE -7: 
0.6 PARA MAGNETIC FRACTION,OLIVINE, GARNET,DIOP SIDE. 

PLATE -8: Sample TUL #2: 0.6 Non Magnetic Fraction - 3.3 sink. 
Representative cross-section: garnet, olivine, kaynite,ironstone, hemotite,pyrite. 

tLp 
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PLATE - 9: (a) cropped (b) cropped SAMPLE TUL #2 - 0.6 Para mag fraction. 
GARNET: CHROME PYROPE (WINE-LILAC) not confirmed by microprobe.(x40) 
GARNET: possible ECLOGITE by colour; confimied eclogitic in sample ft 3 &4. (x20) 

. 

PLATE - 10: Sample TUL 44: 0.6 Non Magnetic fraction - Ample CPX-2 (x20) 
Three out of four from this sample fraction proved by SCM as kimberLitic indicators. 
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PLATE -11:SAMPLE TUL #41, 2.0 NON MAGNETIC FRACTION. (x40) Part of a 
Litholog containing tens of Chrome Diopsides, 130 purple (zircon?),káynite,ec1ogite, garnets. 

PLATE - 12: Sample TUL #2: (1) 0.6 Non Magnetic-3.3 sink fraction - (x40) 
CPX,Qtz,zircons; Plate: garnet,kaynite,eclogite,geothite, pyrite,ilmenite,(rhodomte)? 
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PLATES -13 & 14: TIJL #2 +28 NON MAGNETIC - 3.3 SINK Contains large complex 
forms of pyrites, and hematites, geothites and what could be a pepper tuff. (does not react 
in HCI) • 

I 

. 	ii 
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PLATE -15 	MONTAGENUSE RWER VALLEY and Sample Locations. 
(Centred on Section 5484-6-W6M) 
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r PLATE - 15, (DETAILED) MONTAGENUSE RIVER VALLEY and Sample Locations. 

I 	 Centred on Section 4-84-6-W6M, "Magnetic Meadow" shown as a circular depression 
I 	 at Aproximately Lat. 56-14-49; Long. 118-53-47. 
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GEOCHEMISTRY 

ADDENDUM - IMPORTANT NOTE: 

TUL PETROLEUMS has done some microprobe work two frsion processes and some work 
on dating and temperature determinations on chromite grains. This work is almost 
insignificant compared to the work larger companies might do on a geochemical analysis 
of a prospect area On the other hand, one company working in Peace River is doing 
almost no geochem work; but is focusing on magnetic surveys and sophisticated computer 
analysis and mapping, then drilling. 

I • 

TUL has worked with Loring Laboratories. Picking grains for microprobe by a diamond 
geologist or technician, on the basis of colour and shape, can greatly increase the chances 
of "a hit" or 'good pick' of a grain that turns out to be a diamond or kimberlitic indicator. 
In essence, the talented 'Picker' can save the explorer a lot of money by choosing the right 
grains to microprobe and disgarding particular grains that are unlikely to qualify as 
kimberlitic indicators or diamond indicators. We have payed careful attention to this 
technique and on the last page of APPENDIX ifi - "LORING LABORATORIES GEOCHEMICAL 
CLASSIFICATIONS," we outlined a list of "Hits "  following microprobe analysis, - as to colour 
and sample fraction. This is very useful information and will help develop a kimberlitic and 
diamond indicator signature for Northwest Alberta. 

122 



I 

i• 

EXPLORATION METHODS 

6.0 RECONNAISSANCE 

The TUL PEACE DIAMOND PROJECT started with reconnaissance. We sized up the project area. 
We did an air photograph and a topographic map study. We used air photographs to cover certain 
areas of interest. 

In the field, we used topographic maps, Forest cover Series Sheets and County Maps. With our 
reconnaissance, we accomplished the following: 

1. Contacted Alberta Environment, Land Use, Forestry and Wildlife. 

2 Evaluated the services available in the Peace River area. 

3. Found the most efficient routes around the properties. 

4. Located several camp locations. 

5. Set up accounts with service companies. 

6. Chartered a light plane and reconned the lands. 

7. Photographed the areas and specific targets. 

10. Made initial contact with some land owners. 

11. Drove to the Monopros site and gathered comparative samples. 

I . 
i r 

12. Ascertained what special equipment would be necessary. 

6.1 SCOUTING 

I .  

We used a local rancher to scout the Monopros properties and follow up on Monopros activities. 
We visited several locations where Monopros had been drilling and we took soil samples and rock 
samples in those places. We followed up by studying air photos of those areas and identified what 
surficial features they were targeting. 

Since the Monopros activities were important at that point in a developing play, scouting Monoprost 
activities payed large dividends. We were able to take soil samples at one of the drill sites and 
determine the kind of drilling equipment they were using. After taking soil samples at Monopros' drill 
sites and after processing their material through our lab, we were able to compare the geochemistry 
of the Monopros targets with the TUL targets. The Nampa Gravel Pit site, 14 kilometres east of 
Nampa, contained favourable garnet populations. 
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While working a drill rig at Highland Park, we talked to a rig worker who directed us to Moonshine 
Welding at Grande Prairie. "We had a contract to do welding for a company who was doing 
something on diamonds." 

r 	In Grande Prairie, adjacent to Moonshine Welding, we observed and photographed the unmarked 
warehouse and yard, the old Coca Cola bottling plant, which housed the drill equipment and a new 
semi-truck mobile processing plant. 

It was known that Monopros had transferred their field geologist from Thunder Bay, Ontario. 

From our observations, we believed that Monopros was serious about exploring for diamonds at 
Peace River. 

6.2 AIR PHOTO INTERPRETATION 

I! We used air photographs and stereo sets, and we did map studies, to pick targets and routes before 
going into the field. The air photographs contained subtle information from which we picked targets. 

A Magellan GPS, Field Nay Model 35001 satellite receiver, was used to navigate to targets. Using 
air photos, aircraft reconnaissance and our GPS system, we were able to zero in on chosen targets, 
obtain samples and record sample locations, with little wasted time or money. 

A comparison with the Monopros drillsites convinced us that we could choose good sampling 
locations. Vegetative cover and drainage patterns helped to qualify good targets. Subtle circular 
features were mapped and named for further field investigation. Future work with spectral analysis 
will likely prove to be a useful additional tool. 

6.3 SATELLITE IMAGERY 

Satellite imagery is more expensive than air photos. LanSat can be useful in conjunction with air 
photographs. 

Published large scale satellite imagery gave us a broad view of the Peace River area and the 
Monopros targets. 

I:. 
. 

We have not yet purchased satellite imagery specifically for the 11JL lands; however, to do work on 
a regional basis, we relied upon the cheaper published imagery. 

We have employed several methods of digitizing maps and air photographs, using desktop/PC based 
platforms and have produced useful maps and overlays, some of which are enclosed in this report. 
The Ironcap Report and the supplementary report to this, will contain more detailed mapping and 
imagery. 
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GEOCHEMICAL TESTING 

7.1 SURFACE SAMPLING 

Initial exploration of the TUL lands involved surface sampling and follow-up processing and 
geochemical evaluation of samples. 

We sat three oil drilling rig locations and gathered samples on the Peace River 1, Peace River 2 and 
Highland Park 2 lands. 

A light grey lamproite-like conglomerate rock with large quartz crystals, olivines, probable garnets, 
a 10 centimetre limestone inclusion and a similar sized granite was collected southeast of the TUL 
Highland Park lands and named the "D- 1" sample. 

We gathered samples at three gravel pits,near the magnetic anomaly on the Highland Park 1 property. 

The summer exploration program started in July .  1993 by taking stream sediment samples on the 
lower two miles of the Montagenuse River. We observed heavy metals such as magnetite and garnet-
type diamond indicator minerals. (We continued this work for 3 successive exploration seasons.) 

r. 
Rock samples were taken from the stream channel and surrounding bars. A volcanic glass grab 
sample was collected from a Montagenuse River bar and conglomerates like the D-1, but many 
times larger, were gathered. Ophiolites or pyroxinate-like grabs were gathered and inventoried. 

Soil samples were taken on the flanks of the Montagenuse Valley, especially around circular areas 
of subsidence which looked like intrusive targets. 

Stream sediment samples were taken at the mouth of the Montagenuse River and from a number of 
islands and bars on the Peace River upstream and downstream from the confluence of the Peace and 
the Montagenuse. 

A Placer Miner's Licence was obtained and a small sluice and gas engine driven pump were set up 
on an island in the Peace River. We concentrated island bar sediments. We recovered significant 
numbers of garnets and chrome diopsides. 

The more southerly reaches of the Peace River were accessed by Zodiac from Pratt's Landing. The 
eastern shores of the Peace River, ten miles south of the mouth of the Montagenuse, contained fine 
well graded quartzite sands. These shore and point bar sands had a significant amount of magnetite 
and we observed visible gold. Two five gallon buckets of sample material were sluiced and 
concentrated. 

In the Clear Hills, surface sampling was conducted in the Whitemud River, at the Silver Creek gravel 
pit and on every magnetic target that could be reached by four wheel drive or ATV, and on a number 
of surficial targets on the north east properties, picked from air photos. I L 

I 
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7.2 STREAM CHANNEL SAMPLING 

We took advantage of the fact that streams do a lot of work. They erode and sample drainage areas 
and grade and concentrate heavy materials. We found that stream and river bars, and island and 
channel sampling, were effective ways to obtain samples and test for diamond indicators. 

Although channel sampling produced large populations of heavies, there was a serious problem of 
determining origin in the larger rivers. Also, stream channel grains had undergone sorting, which 
was helpful, but there was also grain fracturing and mechanical rounding. A good indicator like 
uvarovite, does not travel well and would probably not be found in our stream channel samples. 

The Peace River Channel samples, the Fourth Creek samples at Highland Park, the Montagenuse 
River samples and the Lone Star Creek samples were all high quality well graded quartzites 
containing garnets. Refer to Section 15.1 - Sample Locations and Section 17 - Field Notes for more 
information. 

Stream sediment sampling turned out to be a good way to start out exploring the TUL lands for 
diamonds, followed by other sampling methods. 

7.3 OUTCROP SAMPLES 

• 	Outcrop sampling on the Peace River Lowlands proved to be a time consuming and less than 
satisfactory method. Glacial overburden, muskegs and sloughs prevent assess to bedrocks. 

The Peace River Lowlands do not have many areas where it is easy to access a good outcrop sample. 
The area is generally flat to rolling hills and natural erosion does not give many opportunities for clean 
outcrop sampling. Road cuts and dugouts did not provide us with good uncontaminated samples. 

The Peace River Lowlands were covered with glacial till underlain by series of flat laying 
unconsolidated bedrocks. At many sample locations it was difficult to tell whether we were dealing 
with overburden or an unconsolidated bedrock, or a combination of both. 

At Montagenuse, in the lowest two miles of the valley there appeared to be a collapse feature. 
Differentiating bedrock formations from till sheets on the basis of elevation was impossible. There 
were so many slumps and slides that it was time consuming and difficult to identify what formation 
we were looking at. The only striking observation that we made regarding the stratigraphy of the 
Lower Montagenuse was a ten meter thick section of irony sand and gravel which sometimes capped 
the Shaftesbury Formation. Similar sections were traced to a number of locations in the Montagenuse 
and Peace River valleys. These were thought to be Tertiary gravels, perhaps related to the 
Saskatchewan Gravels to the south, or even the White Channel Gravels of the Yukon Territory. The 
Shaftesbury Shales were identified in some places on the Montagenuse. There was a good outcrop 
at Carter camp-location #4; it was non-existent at the bend in the Montagenuse-locations # 1, 2 & 
3; but re-appeared, containing significant pyrites upstream in Section 15-84-6-W6M. Similar outcrop 
sampling problems where encountered on many parts of the Peace River lands. 

I 

r 

I ! 
. 
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I' 7.4 GRAVEL PiT SAMPLES 

Gravel pits are usually eskers, glaciofluvial outwash channel deposits or post glacial river channel 
deposits, sorted bars or terraces. Some of these exist on the Peace River Lowlands. 

In Saskatchewan the first diamonds were found in a gravel pit. Monopros had apparently been testing 
in the Nampa gravel pit and in a pit near Wembley. These pits seem to contain concentrations of 
heavies, sorted materials, and plenty of pebbles, cobbles and boulders to investigate. 

It is a reasonable exploration strategy to map all of the gravel pits in the project area. If we had 
access to Monopros-style bulk processing equipment and their budget, it may have been worth while 
to process gravel pit material. 

At Highland Park, there were several gravel pits on and near the south east magnetic anomaly in 
Township 82, Range 6 W6M. These pits are situated on a ten mile long northwest/southeast 
trending ridge approximately parallel with the Montagenuse - Pratt's Landing reach of the Peace 
River. Samples were taken from pits but have not yet been processed. 

These pits, known to us as the Taves' Pits #1 and #2, after the owner Orhan Taves, contained fine 
well graded quartzite sands with lenses of irony sands and some small sections with micaceous flecky 
minerals, possibly phiogopite. 

The gravel deposits which we observed cover about one hundred acres. The origin and depositional 
environment could not be determined by ourselves. Garnets were not readily observed. We decided 
to leave an investigation of these pits for a special project. 

There is a gravel pit a Silver Creek in Township 87, Range 2, W6M, just on the south side of the 
Silver Creek Road, leading to Sulphur Lake. This pit is 8 miles down ice from the Lone Star 
Prospect. This gravel pit is about forty acres in size and is located just west of Silver Creek and north 
of the meandering Whitemud River in the American Trading & Production Corporation Beaton River 
Gas Field. 

The Silver Creek gravel pit contained a variety of gravels; graded and ungraded sands; and cobbles 
and boulders of many descriptions. It was covered with a layer of very irony soil and contained 
ironstones, oolites and micaceous cobbles and boulders. A number of sand and rock samples were 
taken. 

Just to the south, on the Whitemud River, layers of fine clean grey quartzite sands were observed, 
sampled and put into inventory. 

All together, we concluded that the gravel pit samples were of interest and worth investigation; but, 
that they needed to be analyzed as to origin and formation, before they should be worked and that 
perhaps then they should be bulk sampled. I ! * 
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7.5 "C" SOIL HORIZON SAMPLES 

Soil samples, especially the "B" and "C" horizon samples, turned out to be the most useful in the 
geochemical exploration program. These soil samples did not yield the highest number of garnet 
populations, stream channel samples did; because, they were graded and concentrated by water. 
However, the "C" horizon soil samples, taken on or around surficial and/or magnetic targets, 
produced useful rock samples and less travelled quality garnets and chrome diopside populations. 

Some encouraging samples have been taken at the three weilsites we sat, from the Highland Park 
south magnetic anomaly, from magnetic targets on Block # 1 and especially from the edges of 
circular features on the Lone Star Prospect. 

"C" Horizon samples provided us with light weight high grade buckets of material and the ability to 
examine the stratigraphy and lithology of the overburden to a depth of about one meter. 

Some samples locations at the Lone Star were so encouraging that they were given names like 
"Garnet City" and "Diamond City." 

Volcanic rocks were discovered with Sample 11.2 at Lone Star, where our compass reversed 
polarity. 

I 	Elemental Sulphur was found at the Animal Lick and Sulphur Spring - Sample Site # 17. 

One disadvantage that we encountered in taking soil samples was that these samples were largely 
clay. We were transporting material to a lab in Calgary that would be discarded in the concentrating 
process. Also, we were transporting material that contained bentonites, which were expensive and 
time consuming to separate in the lab. 

We concluded that the most cost effective way to handle soil samples, was to build a mobile 
concentrator, which could be trailered behind an ATV and set up on a prospect, with a small crew 
knocking out clay and concentrating material for transport to Calgary. 

7.6 TWO METER DRILLING 

The most desirable shallow soil sampling method would be to use a two-meter ATV mounted drill. 
Penetration of the "C" Horizon should be possible with this equipment at any location. 

We used an eight inch diameter fence post auger to ease the work involved in drilling holes and 
trenches. 
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7.7 BULK SAMPLING 

Bulk sampling is an exploration method used commonly in Australia and Africa. Bulk sampling 
requires a large scale wash plant facility. There were rumours that a company would be purchasing 
and setting up a wash plant to concentrate samples in the Grande Prairie area. 

Wash plants can be of any size and capacity, permanent or mobile. 

Our attempts at this have been limited to trenching and are detailed in a supplementary report. (As 
of the time of editing this report.) We used a Cat-235 sized tracked hoe to do the trenching and bulk 
sampling. With the considerate cooperation of Alberta Energy, were able to obtain 120 day 
extensions on 16 of our Metallic and Industrial Minerals Permits, and we were able to accomplish 
additional work and meet additional objectives by bulk sampling and concentrating close to 200 
kilograms (estimated just under a thousand pounds) of heavy materials from five trenches at 
Montagenuse. We made applications to Alberta Environmental Protection for permission to trench 
a total of twelve locations on the properties, but approvals were not timely or easy to obtain. The 
samples taken, are in storage awaiting further processing. 

7.8 RAT-HOLE SAMPLING 

Two-Meter drilling gets exploration into the "C" Horizon. Rat-Hole sampling can give a 
representative sample to about 13 meters, or about 42 ft. This provides samples of about 1,000 
kilograms, or around 2000 lbs, per hole, by the time as much material as possible is recovered. 

We have attended the drilling of truck mounted 14 inch augured rat-holes at three locations on the 
Peace River properties. We have attended holes on each of the; Peace River 1 - LL&E 8-36-83-7-6, 
Peace River 2 - LL&E 3-36-83-7-6;, and Highland Park 2 - LL&E 14-30-83-7-6; Permits. 

This proved to be an effective method of obtaining quality bulk soil samples and some lithological 
examination was done during and after sampling. 

Following a regional or prospect/target directed program, rat-hole sampling is the next logical low 
cost method of refining and choosing core drilling targets. 

7.9 INTERMEDIATE DEPTH DRILLING 

Rat-hole drilling only allowed us to sample glacial tills or shallow bedrocks in most area. Some 
geologists believe that tillite samples are of little use, because a discovery of indicator minerals only 
presents another puzzle, about where they actually came from. Intermediate depth drilling down to 
100 to 500 feet, or reverse circulation drilling, as Monopros does, resolves the problem of dealing 
with mobile soils and tills. Evaluation of the drilling methods to be used on the TtJL lands is in 

• progress. 
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7.10 CORE DRILLING 

Undoubtedly Monopros and Diamet are pursuing drilling programs in northwestern Alberta. Small 
diameter core drilling is common to the mining industry, using close spaced grid patterns. This is the 
common method being used to test targets or to delineate a discovery. 

There has been considerable core drilling off-setting some of the TUL Peace River lands in the Clear 
Hills. This has been described in a number of reports. Refer particularly to the Donald J. Kidd, 
"IRON ORE OCCURRENCES IN THE PEACE RIVER REGION, ALBERTA," Research Council 
of Alberta, Geological Division, Preliminary Report 59-3 (1959) and others; namely, the Information 
Series 75 "PEACE RIVER IRON DEPOSITS" by E.F. Bertram and G.B. Mellon, Alberta Research 
Council, 1975. A total of 245 core holes were drilled, according to the Marum Resources Inc. 
(MMLJ/ASE) Press Release of August 17,1995. Most of these are on Marum Permits which off-set 
TUL Permits. 

If 
Marum Resources is planning to follow Ridgeway and Monopros in conducting drilling programs 
at Peace River. Marum's two drilling programs will be on lands off-setting TUL lands at Worsley - 
TUL Block 2 and at Rambling Creek (Swift Creek) near the Notikewin Fire Tower - TUL Block 9. 

The cores recovered from drill programs such as these are usually warehoused and can sometimes 
be retrieved for inspection and data mapping. These drilling programs are a $ 30.00 per foot 
undertaking. 

7.11 BASEMENT SAMPLES 

We have a limited amount of data on drill cores, taken from the basement, or the Precambrian 
granites. 

The Geological Survey of Canada has conducted deep basement and crustal surveys which cross the 
TUL lands in Block I and core was used from Clear Fulls 14-10-88-2-W6M in some of their research 
in 1993. This is located on the Whitemud Hills 5 Permit # 9393080111. In addition, the Kiiniwan 
Anomaly, or the 018 Depletion Zone, is being studied with regard to it's possible impact on 
mineralization in the Peace River area. (KMuehlenbachs, R.A. Burwash and T. Chacko, 1993; 1994) 

There are about 100 core samples available from the Precambrian, in the Peace River map area, 
stored at the Core Research Laboratory and we intend to do more research using those logs and 
basement cores. 

(TUL will treat the Iron Deposit drilling under a separate report named, "The Ironcap Project, 
Clear Hills and Whitemud Hills, Alberta" Report 95-08-I, dealing with the potential of the Bad 
Heart Formation and the Ironcap Gold Play within the Peace River Exploration Camp.) 

it . 
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ft. GEOPHYSICAL EXPLORATION 

8.1 AERO MAGNETIC SURVEYS 

I r 

Aero magnetic surveys have been used extensively, as an exploration tool, for finding kimberlite 
pipes. There are numerous reports and papers on the subject and the science is in a constant state 
of development. 

The Government of Canada Energy, Mines and Resources Aero Magnetic maps were useful and 
readily available. They have been flown at about 1,500 feet AGL (above ground level) and on a 
one-mile flight-line spacing. We have successfully used these aero magnetic maps in picking areas 
for soil testing. 

At Highland Park, we recovered Clinopyroxenes from rat-hole samples near a magnetic anomaly. 

At Lone Star, we recovered good garnet populations near our aero magnetic target and we found 
interesting surficial anomalies 

At Montagenuse - Block #5 - Permit# 9393080141, we identified a surficial feature which corresponds 
to the location of magnetic target; M-2. (Notes: Page - 208) This.lead us to fly our own surveys. 

It is well known that aero magnetic surveys can help to close in on targets, especially if they are 
flown at low level and at close spacing. The cost of fixed wing aero magnetic surveys is between 
$ 9.00 and $ 20.00 per line-kilometre plus the cost of processing, mapping and interpretation and 
helicopter-type platforms are considerably more expensive. 

11JL has negotiated the purchase of a large quantity of existing aero magnetic data and this will be 
used to aid us in the interpretation of the geology of the Peace River lands on a regional basis. 

TIJL has contractors to provide state of the art aero magnetic flying, processing, mapping and 
interpretation. We have used the services of Canadgrad Surveys and we have flown two specific 
surveys. We have flown a close spaced ground contouring survey at more or less 50 feet AGL 
(above ground level) at Montagenuse and we have flown a higher level close spaced survey to get 
a more regional picuture, and to tie in with the larger Canagrad data base. This will be described in 
our supplementary report, due in March of 1996. (Close spaced here, means 250 metre line-space) 

8.2 VERY LOW FREQUENCY 

VERY LOW FREQUENCY receiving equipment records data when VLF wave generators in the 
United States, used for submarine navigation, energize an ore body in the earth's crust. 

The VLF receivers are of some use in identifying kimberlites, but we have not tried this method at 
Peace River yet due to our inability to get the right equipment at the right price. 
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Figure -48 Canada Aero Magnetic Map — Clear Hills/Magnetic Targets 
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8.3 GRAVITY SURVEYS 

Gravity measuring devices gather data on the relative gravitational field of a prospect. Gravity 
surveys are useful in searching for kimberlites, but we have not applied it yet. The large scale view 
of relative gravities on the North American Continent and PRA is illustrated in the" Geological Atlas 
of the Western Canada Sedimentary Basin." (G. Ross, J. Broome and W. Miles, 1994,Page - 44) 

I. 

8.4 GROUND MAGNETIC SURVEYS 

Ground magnetic surveys are similar to, but are generally more accurate than aero magnetic 
surveys. Ground magnetic equipment is versatile and cheaper than aero magnetic equipment. 

We lease/purchased a SC1NTREX ENVI-MAG magnetometer and gradiometer. Ground tests 
of this equipment at Lone Star proved its' versatility, and how light-weight and easy it was 
to operate. This is good equipment for doing quick checks and tests on new ground. 

With the SC1NTREX, we field tested and proved the Energy, Mines and Resources Canada, 
Geophysical Series (Aero Magnetic) maps. For Montagenuse and Lone Star prospects, these 
maps turned out to be reliable, but not very detailed. 

Ground magnetic surveys have proven to be very useful tools in locating kimberlite pipes. 
About half of kimberlite mineral emplacements are magnetic enough to be located with this 
methodology. The kimberlites are usually iron rich. Weathering of the iron minerals is 
responsible for the colour of the "Yellow Ground," associated with diamonds in South 
Africa. This strata is probably less magnetic than the unweathered strata below, the "Blue 
Ground," found deeper in the kimberlitic cliatreme. 

Lamproites are a different mineral assemblage, but are emplaced in a similar way to 
kimberlites. Since their iron content is usually less than kimberlite and their geometry is 
usually different, more dispersed, aero magnetic work is less useful for finding lamproites. 

We conducted a detailed magnetic survey at Lone Star and we ran one traverse accross 
Montagenuse along the "hand cut-line" shown on Page 201. 

The survey at Montagenuse was magnetically flat,  so if Montagenuse is a good prospect, it 
may be the case that we are prospecting a lamprophyre, or we missed it with our survey. 

The magnetic signature of a magnetometer reacting to a kimberlitic intrusive should be like 
the "Bills-eye" we see at Lone Star on the Canada Aero Magnetic contour map. This 
anomaly has been ground truthed with the Scintrex Envi-Mag. (Note the Lone Star magnetic 
contour map, Page-223) The FORT A LA CORNE kimberlites are proving to be 
diamondiferous and do have the "bulls-eye" signature as shown on the following page. 

I.. 
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• UVAGNETIC SURVEY IN FORT A LA CORNE AREA 
Figure -49 Magnetics at Fort A La Come 
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I r 
8.5 SEISMIC SURVEYS 

Saskatchewan Energy and Mines and the Saskatchewan Geological Survey Open File Report 
92-2 "Diamonds and Precious Gems of the Phanerozoic Basin, Saskatchewan: Preliminary 
Investigations" by M.R. Gent describes an example where seismic, shot by oil companies 
exploring for oil and gas in Southern Saskatchewan, found the diatreme now known as the 
"Maple Creek Intrusive." 

Note the cross-section of the sedimentary layers from the Shaunavon to the Bearpaw on the 
next page. Also note the geometry of Belly River, Lea Park and Milk River formations after 
uplift and collapse. 

Seismic surveys over this diatreme, prove that it is possible to see these intrusives with 
seismic. 

Note the evident uplifting of the reflectors in the left centre of the following page and the 
disturbed areas above, on either side. 

Ii. 
On the Lone Star Prospect, oil companies have shot about twenty-five miles of seismic over 
eight square miles of land. Two dry holes attest to the fact that they saw some kind of 
structure there, but they didn't find oil or gas. We have concluded that it is likely that 
faulting prevented north easterly migration of oil and gas rather than acting as a trapping 
mechanism, or, that the seismic target is intrusive related. 

Canada Cities Service Petroleum Corporation (1953) and Precambrian Shield Resources 
Limited (1980) likely saw the Mississipian Debolt gas bearing formation as their target. This 
is mapped by the Alberta E.R.C.B. on the "Structure Contour Map the Top of the Paleozoic" 
- Map Number Eleven, shown on Page - 224. 

Note on the following pages, the Prospex plot of most of the seismic lines available over 
the TUL Peace Diamond Project lands. 

Some of these seismic lines should be purchased by TUL and reprocessed. If surface 
• features on our prospects do indicate diatremes, or if we have other good magnetic or 

geochemical anomalies, then seismic may show intrusive structures. 
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Figure 15 Schematic cross-section of the Maple Creek Structure.  
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Figure - 51 Seismic Section of Maple Creek Structure. 
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Figure - 52 Seismic Surveys of TUL North Permits 
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DATA STACKING 

9.0 DATA STACKING 

No one or two exploration methods consistently lead to the discovery of diamond pipes. 

Finding diamond bearing pipes is a matter of mixing and matching data and refining techniques. 

Using overlays and light tables, TUL has stacked up the data successfully. TUL prospects have 
been "built up" as conceptual models, using data stacking and from those, targets have been picked. 

Computer mapping has the potential to make the mixing and matching of data easier and statistically 
more analytical. TUL has used digital layering of information to some advantage as illustrated in this 
report on Page - 61. Further work is continually in progress. This is a natural GIS application. 
(Geographical Information System) 

9.1 OIL AND GAS DRILLING 

Oil and gas companies have drilled over twenty-five hundred holes on the Peace River Arch. A 
hundred or so holes have gone to the Precambrian. These locations are shown on the next page. This 
is the first layer of data which TUL has garnered from oil and gas business. Figure - 54 shows the 
type of rock found in different parts of the Precambrian surface. The second layer of data is the 

• 

	

	topography of the rock at the surface of the Precambrian. The third layer of data is the relief of the 
displaced surface of the Precambrian, Figure - 55, and so on. 

Each and every formation shown in the E.R.C.B. Table of Formations is mapped as to the top of the 
formation and the thickness of the formation. There are around forty designated formations from the 
Precambrian to surface. (refer to J.E. Barclay et a!, 1990, CS.P.G. Peace River Arch Vol 38A) 

The Fish Scales Shale is one of the easily identifiable "Marker" formations that oil and gas company 
weilsite geologists use to identify the beginning of an expected sequence of formations on the drill 
rig. This has been mapped and studied in great detail by D.A. Leckie of the GSC. (Leckie et al, 1990 
and 1992) 

Stratigraphy, lithology and elevations provide the information required to correlate with other holes 
and create a description about the history of that time period when a particular formation was laid 
down. 

If we are right in our assumptions about the existence of intrusives at Peace River, then data stacking 
will have been the key methodology we used to make associations between layers of information. 

We have maps of the surface of the Precambrian, it's lithology, cratons, suture zones, faulting, 
displacement and topography. After drafting the Precambrian information at a 1:250,000 scale, we 
gathered what we could from this, and began to map other formations and data, at the same scale. 
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Figure - 54 Oil & Gas Drilling Locations 
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Figure -55 Structure Contour Map - Precambrian Surface - 
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9.2 PILANEROZOIC over PRECAMBRIAN 

Correlation of logs and published articles provided the data required to see how far faults propagated. 
from depth to surface. Air photos and LanSat imagery confirmed that some faults propagated all the 
way to surface. Faults, vertical and horizontal displacements, were studied until we could see 	- 
patterns of events. There are dated systems of faults and displacements. (Barclay et al. 1990) 

9.3 AERO MAGNETIC MAPS 

The aero magnetic maps show spikes, groups and lineaments of magnetic highs on the Buffalo Head. 
- 	The Chinchaga contains a series of subtle lows. The Ksituan Magmatic Arc appears to boil with 

highs in contrast to deep lows. 

From the aero magnetic maps, it is possible for us to differentiate between regional low responses 
and anomalous low responses or regional highs and target highs. We can't distinguish between 
basement anomalies or intrusive pipes, although that capability is technically possible. (Our detailed 
1995 aero magnetic surveys achieved that, using various data management techniques.) 

9.4 MAGNETICS over PRECAMBRIAN 

When we laid the aero magnetic map over the Precambrian geology, faulting and suture zones, the 
coincidence was startling. Magnetic anomalies are related to the edges of sub-cratons and to sutures. 
Some magnetic anomalies are related to faults and graben complexes. Magnetic anomalies are not 
related to topographic highs that look like intrusives on the basement. 

I:. 
I 

9.5 MAGNETICS over SURFICIAL TOPOGRAPHY 

Paul Hawkins and Associates Ltd. prepared a faulting map of the Peace River region. 

Patterns of sub-cratonic sutures can be loosely associated with formational topographic patterns. 
Faults which propagate to the upper Carbonates can affect surface topography and drainage patterns. 
These can be associated with drainage channels, thaiwegs and other topographies. Rivers like the 
Peace and Smoky sometimes deviate around or follow faults and lineaments. These are likely long 
standing channel locations, because they are concurrent with long standing reactivated faults. 

There are systems of northwest trending faults and systems of northeast trending faults. There tend 
to be magnetic highs and/or surficial features where a system of faults intersect with suture zones. 
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9.6 FAULTING over TOPOGRAPHY 

There is unquestionable evidence that some present day topographic features in the Peace River 
District are fault controlled, particularly old channels, thalwegs, some gravel deposits and drainage 
patterns. 

9.7 MAGNETICS/FAULTING/BASEMENT 

I. 

There is some correlation between Canada Aero Magnetic Map mag highs and the location of rivers, 
but we don't understand that association. More detailed work suggests that transform faults greatly 
affect the course of old river channels, but intrusives could also be a contributing cause. 

When aero magnetics are stacked over basement geology and faulting, the data is confusing; but, 
where there is a deep basement weakness, particularly where a suite of faults intersects, or butts 
against a suture zone, that is a likely place for an intrusion and often a magnetic anomaly is 
identifiable near that location, as if an intrusion started at the basement and followed a fault toward 
the surface. The strike and dip of faulting is being worked on. 

Based on all of the information we have gathered about the Peace River Map Area, the above 
description qualifies about fourteen townships which should harbour near surface intrusives. From 
our information, some of those targets have already produced encouraging results for diamond 
exploration. 

9.8 SURFACE MOSAICS/STACKED DATA TARGETS 

Where data stacking indicates that we should see surficial expression of events; often we do. We 
have targeted locations and then studied the air photos and we found that it is possible to see through 
veils of glacial material and identify possible intrusives and/or structures. 

9.9 SOIL TESTING AND DIAMOND INDICATORS 

We have taken about three thousand pounds of soil samples and processed around one thousand 
pounds of material. We have tested soils on five magnetic targets and one collapse feature. The 
targets that met our criteria for intrusions most completely, returned the highest number of garnets. 

Pyrope garnets and Chrome Diopside populations seem to be numerically associated with surficial 
features suspected to be diatremes at Lone Star and Montagenuse and other locations. 
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FAULTING OVER BASEMENT, OVER AERO MAGNETIC PLUS CROSS-CUTS & SUTURES. 

Figure-57 
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Pyrope garnets and Clinopyroxenes, which have been classified by microprobe analysis as diamond 
indicators, seem to have dispersal trains and origins which indicate an eclogitic diamond source near 
Montagenuse. 

Other diamond indicators in the field samples, like the ihnenites, have not yet been analyzed by 
microprobe. Some expensive microprobe work has been by-passed by using a highly skilled 
geological technician who is very adept at picking grains by colour and crystal shape. 

9.10 SEISMIC DATA 

One of our top priorities for next season will be to acquire seismic data and stack it onto our present 
data. 

9.11 CONCLUSIONS 

The Lone Star Prospect is near the first drilling stage, based on data stacking. We suspect that Lone 
Star contains one or more intrusives. 

The Montagenuse Prospect has produced encouraging geochemical results, but we have not been 
able to determine where a diatreme exists. However, on-going aero magnetic filtering, mapping, 
geochemical work, bedrock mapping, trenching and concentrating (1995) is yielding results. 
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Figure-58 	
A CONCEPTUAL VIEW - AFTER 4D TA STACKING - OF THE PEACE RIVER DIATREMES 

AS THEY MAY INTRUDE INTO TUL LANDS. 
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THE PERMITS 	TABLE -7 EXPLORATION PERMiTS 

METALLIC INDUSTRIAL MINERALS PERMITS 

10.0 EXPLORATION PERMITS 

The Metallic Industrial Minerals Permits have been applied for under the 
Province of Alberta, Mines and Minerals Act, Metallic and Industrial Minerals 
Rgulations, in the name of TRI UNION RESOURCES LTD. and TUL PETROLEUMS LTD. 
and operated by TUL PETROLEUMS LTD for the TUL PEACE DIAMOND JOINT VENTURE. 

I; 
	

TUL FILES #11.01 to 11.21 	
REGISTERED 

# PERMIT NAME 	- LOCATION 	BLOCK # 	PERMIT # 	EXP.DATE 	OWNER 
Iwp & HQe WbI'l 

1 . h'WHITE1!1tJD/RIVER1...89_1_6......BlOck 1 ... g393080036 ... AUG.13/95 .... TUR 
2."WHITEMLJO/RIVER2" ... 89-2-6..... .Block 1.. .9393080037.. .AUG.13/95. . . .TUR 
3."WHITEMUD/RIVER3" ... 89-3,88-2.. .Block 1.. .g393080035.. .AUG.13/95. . ..TUR 
4."WHITEMUO/RIVER4" ... 87-2,86-3.. .Block 1.. .9393080032.. .AUG.13/95. .. .TUR 

5."SOUTH WHITEIflIJD1"...87-5,87-6 ... Block 2...9393080033...AUG13/95 .... TUR 

6."WORSLEYl ........... 87-8,87-9. . .Block 3 ... 9393080034 ... AUG.13/95 .... TUR 

7."EUREKA RIVER1 ...... 86-4,86-5 ... Block 4...9393080031 ... AUG.13/95 .... TUR 

8."PEACE/RIVER1" ...... 84-6,83_6...Block 6 ... 9393080039 ... cUJG.13/95 .... TUR 
9."PEACE/RIVER2" ...... 83-8 ........ Block 6...9393080040 ... AIJG.13/95....TUR 

1O."PEACE/RIVER3" ...... 82-7,82-8.. .Block 6.. .g393080121 .. .AUG.13/95.. . .TUR 

11."HIGHLAND/PARK1"....82_5,82_7 ... Block 6 ... 9393080038 ... AUG.13/95 .... TUL 
12."HIGHLAND/PARK2" .... 83-7,83_6 ... Block 6 ... g393080122 ... AUC.13/95 .... TUL 

13."WHITEMUD/RIVER5"...87_2,88...2 ... Block 1 ... 9393080111 ... AIJG.13/95 .... TUL 
14."WHITEP1UD/RIVER6"...87...2,86_2 ... Block 1 ... 9393080110 ... AIJG.13/95 .... TUL 

15 ."MONTAGNEUSE/CREEK".84,85,86_6..Block 5...9393080141 .. .AUG.13/95..,.TUL 

1 6."SQUIRREL/NOuNTAIN".86...2,86...3 ... Block 7. • .g393080679. . .AUC.13/95. . . .TUL 
17."JACK/CREEK" ..... ...85_4,86_4...Block 8 ... 9393080678 ... AuG.13/95 .... TUL 
18."SWIFT/CREEK" ..... ..9O_4,gO_5 ... Block 9 ... g393080680 ... AUG.13/95 .... TUL 
19."CLEAR"/Hjlls ....... 89-9 etc.. .Block 10..9393090017 .. .Sept22/95.. . .TUL 
20."DOIG/TO(iJER" ........ 91 -10 etc.. .Block 11. .9393090018.. .Sept22/95. . . .TUL 

TUR = TRI UNION RESOURCES LTD. 
TUL = TUL PETROLEUMS LTD. 
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Interpretalion 	1 In this Regulation, 

(a) "assessment work" means a geological, geochemical, 
geophysical or geotechnical study, investigation, 
reconnaissance or survey undertaken to establish the 
geology of a given area or to ascertain the nature, quality 
or extent of a metallic and industrial mineral in the area, 
and includes any work leading to the development of a 
metallic and industrial mineral; 

(b) "former lease" means 

(1) a quarnable mineral lease issued under Part 3 of the 
Act, 

(ii) a metallic mineral lease issued under Part 7 of the 
Act and the Metallic Minerals Regulation (Alta. 
Reg. 246184), 

(iii) a placer mining lease issued under the Placer 
Mining Regulation (Alta. Reg. 41)81), or 

(iv) a quartz mineral lease issued under the Quartz 
Mining Regulations (Alta. Reg. 377167); 

(c) "former permit" means a metallic mineral exploration 
permit issued under Part 7 of the Act and the Metallic 
Minerals Regulation (Alta. Reg. 246)84); 

(d) "former licence" means a placer mining permit issued 
under the Placer Mining Regulation (Alta. Reg. 41J81)-, 

(e) "lease" means a metallic and industrial minerals lease 
issued under this Regulation or under the Act; 

(f) "licence" means a metallic and industrial minerals licence 
- 	issued under this Regulation or under the Act; 

(g) "metallic and industrial minerals" means minerals within 
the meaning of section 1(1)(m) of the Act but does not 
include petroleum, oil, asphalt, bituminous sands, oil sands, 
natural gas, coal or ammonite shell; 

(h) "permit" means a metallic and industrial minerals permit 
issued under this Regulation or under the Act; 
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Interpretation 	1 In this Regulation, 

(a) "assessment work" means a geological, geochemical, 
geophysical or geotechnical study, investigation, 
reconnaissance or survey undertaken to establish the 
geology of a given area or to ascertain the nature, quality 
or extent of a metallic and industrial mineral in the area, 
and includes any work leading to the development of a 
metallic and industrial mineral; 

(b) "former lease" means 

(i) a quarriable mineral lease issued under Part 3 of the 
Act, 

(ii) a metallic mineral lease issued under Part 7 of the 
Act and the Metallic Minerals Regulation (Alta. 
Reg. 24i84), 

a placer mining lease issued under the Placer 
Mining Regulation (Alta. Reg. 41/81), or 

(iv) a quartz mineral lease issued under the Quartz 
Mining Regulations (Alta. Reg. 377/67); 

I. (c) "former permit" means a metallic mineral exploration 
permit issued under Part 7 of the Act and the Metallic 
Minerals Regulation (Alta. Reg. 246/84); 

(d) "former licence" means a placer mining permit issued 
under the Placer Mining Regulation (Alta. Reg. 41/81); 

(e) "lease" means a metallic and industrial minerals lease 
issued under this Regulation or under the Act; 

(f) "licence" means a metallic and industrial minerals licence 
issued under this Regulation or under the Act; 

(g) "metallic and industrial minerals" means minerals within 

the meaning of section I(lXm) of the Act but does not 
include petroleum, oil, asphalt, bituminous sands, oil sands, 
natural gas, coal or ammonite shell; 

6-93103103.RMB/cw.a 

(h) "permit" means a metallic and industrial minerals permit 
issued under this Regulation or under the Act; 
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PART 1 

PLACER MINING OPERATIONS 

4wriction on  4 No person shall conduct placer mining unless he is the holder 
the conduct of of a licence or a lease. 
- — 

Wcan f1w 5(1) A person may apply to the Minister for a licence. 
ficence 

(2) The Minister may grant a licence to an applicant if the Minister 
receives from the applicant 

(a) an application in a form that is satisfactory to the Minister. 
and 

F 	(b) an application fee of $50. 

Term of 	6 The term of a licence is 5 years from the term commencement 
licence 	date shown in the licence. 

Prohibitions re 7(1) No person shall, in the conduct of placer mining under a 
licence, 

licence 
(a) use a suction dredge, front end loader or other mechanical 

method to move clay, marl, sand, gravel or topsoil into the 
sluicebox or other equipment. 

(b) use equipment that, in the opinion of the Minister, is not 
appropriate for placer mining, 

(c) occupy a site or location for a period of more than 14 
consecutive days, 

(d) use mercury in, or within 100 metres of, a river, stream or 
watercourse or other body of water, or 

(e) operate a slwcebox or other equipment within 15 metres of 
another licensee's equipment. 

(2) No person shall, in the conduct of placer mining under a 
licence, 

6-93103/03-RMB1cw-a 
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(i) "placer mining" means any method of surface operation 
involving the use of water, and assisted by mechanized 
equipment, by which 

(i) sand, gravel clay or marl that belongs to the owner 
of the surface of land under the Law of Property 

Act, or 	 r 
(ii) topsoil 

is removed and worked for the purpose of obtaining or 
producing a metallic and industrial mineral that is vested in 
or belongs to the Crown in right of Alberta; 

0) "sluicebox" means an inclined trough containing 
obstructions in the bottom that is used in placer mining to 
concentrate metallic and industrial minerals; 

(k) "surface collection" means recovery by hand or with the 
assistance of light, hand-operated, non-mechanized iools 
that are not capable of being used in a manner that would 
cause more than minimal surface disturbance in the course 
of the recovery. 

Agreement 	2 This Regulation does not apply to any agreement made or 
exenVdon 	entered into by the Minister under 

(a) section 9(a) of the Act, 

(b) section 13(2)(a) of the Act as it read before the coming 
into force of the Mines and Minerals Amendment Act, 
1983, or 

(c) section 14(b) of The Mines and Minerals Act, R.S.A. 1970, 
c238. 

Surtace 	3 A person may conduct surface collection of a metallic and 
coVechon 	industrial mineral without being the holder of a lease, licence or 
.xerTtion  

permit. 

S 
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PART 1 

PLACER MINING OPERATIONS 

Restriction On  4 No person shall conduct placer mining unless he is the holder 
the conduct of 

of a licence or a lease. 
placer mining 

rn for 5(1) A person may apply to the Minister for a licence. 
licence 

(2) The Minister may grant a licence to an applicant if the Minister 
receives from the applicant 

(a) an application in a form that is satisfactory to the Minister, 
and 

(b) an application fee of $50. 

Term Of 	6 The term of a licence is 5 years from the term commencement 
licence 	

date shown in the licence. 

. 

Prohibitions re 7(1) No person shall, in the conduct of placer mining under a 
operations 	

licence, under a 
licence 

(a) use a suction dredge, front end loader or other mechanical 
method to move clay, marl, sand, gravel or topsoil into the 
sluicebox or other equipment. 

(b) use equipment that, in the opinion of the Minister, is not 
appropriate for placer mining, 

(c) occupy a site or location for a period of more than 14 
consecutive days. 

(d) use mercury in, or within 100 metres of. a river, stream or 
watercourse or other body of water, or 

(e) operate a sluicebox or other equipment within 15 metres of 
another licensee's equipment. 

(2) No person shall, in the conduct of placer mining under a 
licence, 

6-93103103-RMB/cw-a 
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(2) The Minister may 

(a) restrict the kinds of metallic and industrial minerals in 
respect of which the right to explore is granted under a 
permit, and 

(b) Limit the operations or activities that may be conducted 
under a permit to those operations or activities specified by 
the Minister in the permit. 

Termofpemiit 12 The term of a permit is 10 years from the term 
commencement date shown in the permit. 

Area and 	13(1) The area of the location of a permit shall be not less than 1 
boundaries of hectares or more than 9216 hectares. 
location 

(2) The boundaries of the location of a permit must be acceptable 
to the Minister. 

(3) Subject to subsection (1). the Minister may reduce the area of 
a permit once, at any time during a 2-year period referred to in 
section 14(1) except during the last 60 days of the period, if the 
permit holder submits an application to the Minister before the last 
60 days of the 2-year period. 

Assessment 	14(1) Subject to subsection (2), a permit holder shall spend or 
work 

cause to be spent with respect to the location of his permit on 
requirements 

assessment work 

(a) during a period consisting of the first and 2nd year ofthe 
term of the permit not less in the aggregate than an amount 
equal to $5 for each hectare in the location; 

(b) during a period consisting of the 3rd and 4th year of the 
term of the permit not less in the aggregate than an amount 
equal-to $10 for each hectare in the location; 

(c) during a period consisting of the 5th and 6th year of the 
term of the permit not less in the aggregate than an amount 
equal to $10 for each hectare in the location; 

6-93103103-RMB/cw-a 
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(a) permit water to flow through the pump to the sluicebox or 
other equipment at a rate greater than 11 litres per second, 
or 

(b) use a mesh of greater than 13 millimetres on the screening 
on the water intake to the sluicebox or other equipment. 

Prohibited 
	

8 A licensee shall not conduct placer mining within the location 
location 	of a lease. 	 I 

Prohibited 	9(1) A licensee shall not conduct placer mining in the flowing 
location 	

water of a river, stream or watercourse or of a part of a river, 
stream or watercourse in a month during which placer mining is 
prohibited in that river, stream or watercourse or in that part of that 
river, stream or watercourse by Schedule 1. 

(2) A licensee shall not conduct placer mining in the flowing water 
of a river, stream or watercourse at a location where the width of 
the channel of that flowing water is less than 20 mens unless he 
has obtained the consent in writing of the Minister of Foresny. 
Lands and Wildlife to conduct those operations at that location. 

PART 2 

PERMITS 

Application for 10(1) A person may apply to the Minister for a permit. 
penInits 

(2) The Minister may grant a permit to an applicant if the Minister 
receives from the applicant 

(a) an application in a form that is satisfactory to the Minister, 
and 

(b) the fee for an application prescribed in the General 
Regulation (Alta. Reg. 163/84). 

Rights 	11 (1) A permit grants the right to explore for metallic and 
COflV8YOd 

by 	industrial minerals that are the property of the Crown in right of 
porn* 

Alberta in the location in accordance with the terms and conditions 
of the permit. 

6.93/03103.RMB1cw.a 	 --155- 
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(2) The Minister may 

(a) restrict the kinds of metallic and industrial minerals in 
respect of which the right to explore is granted under a 
permit, and 

(b) limit the operations or activities that may be conducted 
under a permit to those operations or activities specified by 
the Minister in the permit. 

Term of permit  12 The term of a permit is 10 years from the term 
commencement date shown in the permit. 

Area and 	13(1) The area of the location of a permit shall be not less than 16 
boundaries Of 

hectares or more than 9216 hectares. 
location 

(2) The boundaries of the location of a permit must be acceptable 
to the Minister. 

(3) Subject to subsection (I), the Minister may reduce the area of 
a permit once at any time during a 2-year period referred to in 
section 14(1) except during the last 60 days of the period, if the 
permit holder submits an application to the Minister before the last 
60 days of the 2-year period. 

Assessment 	14(1) Subject to subsection (2). a permit holder shall spend or 
work 

cause to be spent with respect to the location of his permit on requirements 
assessment work 

(a) during a period consisting of the first and 2nd year of the 
term of the permit not less in the aggregate than an amount 
equal to 55 for each hectare in the location; 

(b) during a period consisting of the 3rd and 4th year of the 
term of the permit not less in the aggregate than an amount 
equal -to 510 for each hectare in the location; 

(c) during a period consisting of the 5th and 6th year of the 
term of the permit not less in the aggregate than an amount 
equal to 510 for each hectare in the location; 

is 
6-93103103.RMB/.a 	
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PART 3 

LEASES 

17 The Minister may issue a lease 

(a) to a person who applies for the lease, if the  Minister 
considers the granting of the lease to be warrantedinthe 
circumstances, 

(b) to a permit holder who has complied with the requirements 

of Part 2 and who applies, at any time before the permit 
expires, for a lease in respect of all or part of the location 
described in the permit, or 

(c) in any other manner provided for under section 16 of the 
Act 

Application for 18 The Minister may grant a lease to an applicant if the Minister 
lease 	

receives from the applicant 

(a) an application in a form that is satisfactonj to the Minister, 

(b) the application fee prescribed in the General Regulation 
(Alta. Reg. 163/84), and 

(c) the rent for the first year of the term of the lease 

Rent 	 19 The annual rent for a lease must be paid yearly in advance in 
an amount calculated at the raze of S330 for each hectare contained 
in the location. 

Rights 	20(1) Subject to subsection (2) and section 25, a lease conveys the 
conveyed by 	

exclusive right to metallic and industrial minerals that are the lease 
property of the Crown 

(a) within the location, or 

(b) if the agreement relates to one or more specified zones, in 
the specified zone or zones within the location, 

in accordance with the terms and conditions of the lease. 

6.93103103.PJvfB/cw.a 
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(d) during a period consisting of the 7th and 8th year of the 
term of the permit not less in the aggregate than an amount 
equal to $15 for each hectare in the location; 

(e) during a period consisting of the 9th and 10th year of the 
term of the permit not less in the aggregate than an amount 
equal to $15 for each hectare in the location. 

(2) If, during any 2-year period referred to in subsection (1). a 
permit holder spends on assessment work on the location of the 
permit more than the minimum amount required for that 2-year 
period in accordance with subsection (1), the permit holder may 
apply to the Minister to credit the excess amount against the 
minimum spending requirements under subsection (1) of any 
subsequent 2-year period referred to in subsection (1). 

Assessment 	15(1) A permit holder shall, within 90 days after the end of each 
work report 	2-year period referred to in section 14(1), submit to the Minister an 

assessment work report in respect of the 2-year period. 

(2) An assessment work report under subsection (1) shall comply 
with the requirements for an assessment work report set forth in 
Schedule 2. 

(3) Subject to section 6 of the General Regulation (Alta. Reg. 
163/84). the Minister shall keep confidential any information and 
data contained in an assessment work report for one year after the 
report is received by the Minister. 

1- 

r 

Cores. 	16(1) A permit holder shall follow all directions or instructions 
cunims 	given by the Minisw or any person authorized by the Minister with 
requirements 	 - 

respect to cores or cuttings and the retrieval, selection, labelling. 
delivery, transportation and storage of core samples, rock samples 
or drill cuttings. 

(2) The cost of complying with the directions and instructions 
referred to in subsection (1) shall be borne by the permit holder to 
whom the directions and instructions have been given. 

(3) The Minister, on application by a permit holder, may waive 
compliance by the permit holder with all or any directions or 
instructions referred to in subsection (1). 

I 
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PART 3 

LEASES 

Issue of 

leases 
17 The Minister may issue a lease 

(a) to a person who applies for the lease, if the Minister 
considers the granting of the lease to be warranted in the 
circumstances, 

(b) to a permit holder who has complied with the requirements 
of Pan 2and who applies, aI any time before the permit  
expires, for a lease in respect of all or part of the location 
described in the permit, or 

(c) in any other manner provided for under section 16 of the 
Act. 

Application for 18 The Minister may grant a lease to an applicant if the Minister 
lease 	

receives from the applicant 

(a) an application in a form that is satisfactory to the Minister, 

(b) the application fee prescribed in the General Regulation 
(Alta. Reg. 163/84). and 

(c) the rent for the first year of the term of the lease. 

Rent 	
19 The annual rent for a lease must be paid yearly in advance in 
an amount calculated at the rate of $3.50 for each hectare contained 
in the location. 

Rights 	20(1) Subject to subsection (2) and section 25, a lease conveys the 
Conveyed by 	

exclusive right to metallic and industrial minerals that are the lease 
property of the Crown 

(a) within the location, or 

(b) if the agreement relates to one or more specified zones, in 
the specified zone or zones within the location, 

in accordance with the terms and conditions of the lease. L. 
6 931030-RMB/cw.a 
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Cares. 
cuttings 
requirements 

S 

23(1) A lessee shall follow all directions or instructions given by 
the Minister or by any person authorized by the Minister with 
respect to cores or cuttings and the retrieval, selection, labelling, 
delivery, transportation and storage of core samples, rock samples 
or drill cuttings. 

 

(2) The cost of complying with the directions and instructions 
referred to in subsection (I) shall be borne by the lessee to whom 
the directions and instructions have been given. 

(3) The Minister, on application by a lessee, may waive 
compliance by the lessee with all or any directions or instructions 
referred to in subsection (I). 

PART 4 

GENERAL 

Discharge of 
water 
prohibited 

Order in 
Council for 
nntng 

24 A person who conducts placer mining shall not discharge 
water into a river, stream or watercourse or onto the watershed of 
a river, stream or watercourse if the suspended sediment content of 
the discharge water exceeds the suspended sediment content of the 
water in the river, stream or watercourse. 

25(1) The Lieutenant Governor in Council may by order authorize 
a lessee to mine, work or remove a metallic and industrial mineral 
in the location of his lease in commercial quantities subject to any 
terms or conditions that the Lieutenant Governor in Council 
prescribes. 

(2) Notwithstanding Paris 2 and 3 of this Regulation, 

(a) a permit holder shall not mine, work or remove a metallic 
and industrial mineral in the location of the permit in 
commercial quantities, and 

(b) a lessee shall not mine, work or remove a metallic and 
industrial mineral in the location of the lease in commercial 
quantities unless he is authorized to do so pursuant to an 
order under subsection (1). 

Ile 
(3) Subsections (1) and (2) do not apply to the recovery or 
production of 

6-93103103.RMB/cip.n 
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(2) The Minister may 

(a) restrict the kinds of metallic and industrial minerals in 
respect of which rights are granted under a lease, and 

(b) limit the operations or activities that may be conducted 
under a lease to those operations or activities specified by 
the Minister in the lease 

Area and 	21 The boundaries of the location of a lease must be acceptable 
boundaries of to the Minister, but the area of the location of a lease shall be not 
lotion 

more than 2304 hectares. 

Term of lease 22(1) The term of a lease is 15 years computed from the term 	 r 
commencement date shown in the lease. 	 L 

(2) The lessee may apply for a renewal of the lease before the end 
of its term. 

(3) The Minister shall renew a lease for a term of 15 years if the 
lessee applies for the renewal of the lease under this section, and 
if, during the term of the lease, the lessee has complied with this 
Part and the terms and conditions of the lease and, prior to the 
expiry of the term of the lease, the lessee 

(a) has, in the opinion of the Minister, produced from the 
location in commercial quantity a metallic and industrial 
mineral to which rights are granted by the lease, or 

(b) has submitted to the Minister a plan satisfactory to the 
Minister for the development of the minerals to which 
rights are granted by the lease and has obtained the 
approval of the Minister for that plan. 

(4) The renewal of a lease under subsection (3) 

(a) may be as to a portion of its location or as to a zone or 
zones within the location, and 

(b) is subject to any terms and conditions that the Minister 
prescribes at the time the renewal is granted. 

6-93103103 RMB/cw-a 	 - - 1 5 9 - 
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Cores. 	23(1) A lessee shall follow all directions or instructions given by 
C%Itbfl9S 	

the Minister or by any person authorized by the Minister with requirements 
respect to cores or cuttings and the retrieval. selection, labelling, 
delivery, transportation and storage of core samples, rock samples 
or drill cuttings. 

(2) The cost of complying with the directions and instructions 
referred to in subsection (1) shall be borne by the lessee to whom 
the directions and instructions have been given. 

(3) The Minister, on application by a lessee, may waive 
compliance by the lessee with all or any directions or instructions 
referred to in subsection (1). 

PART 4 

GENERAL 

Discharge of 	24 A person who conducts placer mining shall not discharge 
water 	

water into a river, stream or watercourse or onto the watershed of prohibited 

a flyer, stream or watercourse if the suspended sediment content of 
the discharge water exceeds the suspended sediment content of the 
water in the river, stream or watercourse. 

Order in 	25(1) The Lieutenant Governor in Council may by order authorize 
Council for 	

a lessee to mine, work or remove a metallic and industrial mineral mining 

in the location of his lease in commercial quantities subject to any 
terms or conditions that the Lieutenant Governor in Council 
prescribes. 

r-6 

r 

(2) Notwithstanding Parts 2 and 3 of this Regulation, 

(a) a permit holder shall not mine, work or remove a metallic 
and industrial mineral in the location of the permit in 
commercial quantities, and 

(b) a lessee shall not mine, work or remove a metallic and 
industrial mineral in the location of the lease in commercial 

quantities unless he is authorized to do so pursuant to an 
order under subsection (1). 

(3) Subsections (I) and (2) do not apply to the recovery or 
production of 

693103103-RMBfrri.a 
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lease, permit or licence issued in substitution for it, shall for the 
purpose of rent be considered to be the year or the part of the year 
of the former lease, former permit or former licence as if the 
cancellation of the former lease, former permit or former licence 
had not occurred. 

(4) Parts 1.2 and 3 apply toa lease, licence and permit issued in 
substitution for a former lease, licence or permit. 

27 The Metallic Minerals Regulation (Alta. Reg. 246184) and the 
Placer Mining Regulation (Alta. Reg. 41181) are repealed. 

SCHEDULE 1 

(SECTION 9(1)) 

PROHIBITED PLACER MINING 

1 During the months of the year other than July and August, 
placer mining is prohibited in the following nvers, streams or 
watercourses or in the following pans of rivers, streams or 
watercourses: 

(a) all tributary streams to the Peace River; 

(b) all tnbutary streams to the Athabasca River, 

(c) the North Saskatchewan River, upstream from Rocky 
Mountain House (N-E. 'A of 21-39-7.W5); 

(d) all tributary streams to the North Saskatchewan River that 
are situated upstream from the eastern boundary of the City 
of Edmonton; 

(e) the Red Deer River, upstream from Joffre Bridge (NW. 
of 13-38-26-W4); 

(1) all tributary streams to the Red Deer River that are situated 
upstream from the eastern boundary of the City of Red 
Dee 

(g) the Bow River, upstream from Carseland Reservoir Weir 

6-93103103-RMB/cip-a 
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(a) a metallic and industrial mineral pursuant to a licence, 

(b) a metallic and industrial mineral that is the subject of 
quarrying operations for which a permit is issued under the 
Quarries Regulation Act. 

(c) prescribed substances as defined in the Atomic Energy 
Control Act (Canada), or 

(d) a metallic and industrial mineral that is extracted in brine 
form. 

I 
L 

PART 5 

TRANSITIONAL AND REPEAL 

Cancolation 	26(1) The Minister may, without compensation, 
and 

substitution 
(a) cancel a former lease and issue a lease in substitution for 

i1 

(b) cancel a former permit and issue a permit in substitution 
for it 

(c) cancel a former licence and issue a licence in substitution 
for it. 

(2) A lease, permit or licence issued under subsection (1) shall 

(a) have a term provided for it under this Regulation starting 
on the dare of commencement of the term of the former 
lease, former permit or former licence that it replaces, 

(b) in the case ofa lease orpermit, be issued in respect of the 
location and the zone or zones underlying the location in 
respect of which metallic and industrial minerals rights 
were granted by the former lease or former permit on the 
effective date of its cancellation, and 

(C) grant at least the rights in respect of at least the minerals 
that were granted under the former lease, former permit or 
former licence on the effective date of its cancellation. 

(3) Any year or part of a year of a former lease, former permit or 
former licence that is also that year or that part of that year of a 

6-93103103-RMB/cw-a 	
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lease, permit or licence issued in substitution for it, shall for the 
purpose of rent be considered to be the year or the pan of the year 
of the former lease, former permit or former licence as if the 
cancellation of the former lease, former permit or former licence 
had not occurred. 

(4) Parts 1, 2 and 3 apply to a lease, licence and permit issued in 
substitution for a former lease, licence or permit 

I . . 

L. 

Repeal 	27 The Mtn1nr Mj,,prnlr 	 /AI. D.. AID4I .A L. - - 	 - --- ................... 	 *ç5. 	IJIQvJ WiU fl1C 

Placer Mining Regulation (Alta. Reg. 41181) are repealed. 

SCHEDULE 1 

(SECTION 9(1)) 

PROHIBITED PLACER MINING 

1 During the months of the year other than July and August, 
placer mining is prohibited in the following rivers, streams Or 
watercourses or in the following pans of rivers, streams or 
watercourses: 

(a) all tributary streams to the Peace River; 

(b) all tributary streams to the Athabasca River, 

(c) the North Saskatchewan River. upstream from Rocky 
Mountain House (N.E. 'A of 21-39-7.W5); 

(d) all tributary streams to the North Saskatchewan River that 
are situated upstream from the eastern boundary of the City 
of Edmonton; 

(e) the Red Deer River, upstream from Joffre Bridge (N. W. 'A  
of 13-38-26-W4); 

(f) all tributary streams to the Red Deer River that are situated 

upstream from the eastern boundary of the City of Red 
Deer 

(g) the Bow River, upstream from Carseland Reservoir Weir 

693103103-RMB/cw.a 
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(b) be printed in good quality type on a good grade of paper 
and be of letter or legal size; 

(c) have a title page and all subsequent pages numbered 
Consecutively; 

(d) contain a table of contents which sets out the principal 
subdivisions of the text with corresponding page numbers, 
and a table of illustrations with corresponding figure 
numbers; 

(e) contain a text with the following principal subdivisions: 

(i) SUMMARY - a summary of the assessment work 
performed and of the results obtained dining the 
2-year period to which the report relates; 

(ii) INTRODUCTION - an outline of the scope of and 
reasons for that assessment work; 

I. 

(iii) LOCATION AND ACCESS - details regarding the 
location of that assessment work, including 
reference maps, and showing permit boundaries and 
numbers; 

(iv) PERMIT TABULATION - the name of the permit 
holder and, if different, the name of the person 
submitting the report, 

(v) WORK PERFORMED - a detailed description of 
the assessment work performed during the 2-year 
period to which the report relates including the dates 
on which it was performed; 

(vi) CONCLUSIONS - an outline of the conclusions 
reached from that assessment work; 

(vii) BIBLIOGRAPHY; 

(viii) the name, signature and qualifications or work 
experience of the author of the report. 

(2) If assays or analytical results are reported, the report must also 
include 

6'-93103103.RMB/cw.a 
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(h) all tributary streams to the Bow River that are situated 
upstream from the Carseland Reservoir Weir; 

(I) the Oldman River; 

(j) all tributary streams to the Oldman River that are situated 
upstream from the eastern boundary of the City of 
Lethbridge; 

(k) the MiIkRiver 

(1) all tributary streams to the Milk River that are situated 
upstream from the Town of Milk River.  

SCHEDULE 2 

(SECTION 15) 

ASSESSMENT WORK REPORT 

1 An assessment work report shall be comprised of and must 

contain 

(a) a technical report describing the results of the assessment 
work conducted on the location of the permit during the 
2-year period to which the report relates; 

(b) a detailed statement of the expenditures incurred in 

conducting that assessment work; 

(c) a declaration under oath attesting to the veracity of the 
expenses incurred in conducting that assessment work; 

(d) all information obtained from that assessment work and 
from technical data compilations; 

(e) a text and technical illustrations. 

2 Two copies of each assessment work report shall be submitted 
to the Minister and each copy must 

(a) be of a quality suitable for duplication and microfilming; 
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(b) be printed in good quality type on a good grade of paper 
and be of letter or legal size: 

(c) have a title page and all subsequent pages numbered 
consecutively; 

(d) contain a table of contents which sets out the principal 

subdivisions of the text with corresponding page numbers, 
and a table of illustrations with corresponding figure 
numbers: 

(e) contain a text with the following principal subdivisions: 

(i) SUMMARY - a summary of the assessment work-
performed and of the results obtained during the 
2-year period to which the report relates; 

(ii) INTRODUCTION - an outline of the scope of and 

reasons for that assessment work; 

(iii) LOCATION AND ACCESS - details regarding the 
location of that assessment work, including 
reference maps, and showing permit boundaries and 
numbers: 

(iv) PERMIT TABULATION - the name of the permit 
holder and, if different, the name of the person 
submitting the report, 

(v) WORK PERFORMED - a detailed description of 
the assessment work performed during the 2-year 

period to which the report relates including the dates 
on which it was performed; 

(vi) CONCLUSIONS - an outline of the conclusions 
reached from that assessment work; 

(vii) BIBLIOGRAPHY;  

(viii) the name, signature and qualifications or work 

experience of the author of the report. 

(2) If assays or analytical results are reported, the report must also 
include 

6-93103103-RMB/. 
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for credit against the expenditure requirements for the same 
agreement or if that work is not otherwise in accordance with this 
Regulation. 
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(a) a description of the analytical methods and indicated 
detection limits, and 

(b) a clearly legible and signed copy of the certified laboratory 
report submitted by the analytical facility which furnished 
the assays or analytical results. 

(3) If drilling results are reported, typed drill logs must be 
submitted. 

3(1) The following kinds of work may be submitted to the 
Minister as assessment work for the purpose of the spending 
requirements of section 14: 

(a) prospecting; 

(b) stripping and trenching 

(c) shaft-sinking, tunnelling and other underground work; 

(d) drilling; 

(e) geological survey; 

(f) geophysical survey; 

(g) geochemical survey; 

(h) legal land survey; 

(i) transporting drill core to a core storage facility provided by 
the Minister; 

(j) reclamation of disturbed sites; 

(k) any other type of work approved by the Minister as 
assessment work for the purpose of section 14. 

(2) Geological, geochemical and geophysical surveys shall be 
carried Out under the supervision of a professional engineer, 
geologist or geophysicist or of a prospector having qualifications 
acceptable to the Minister. 

(3) Any submission of exploration and development work may be 
rejected by the Minister if it duplicates work previously submitted 

6.93103103-R.MB/cw.n 	
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for credit against the expenditure requirements for the same 
agreement or if that work is not otherwise in accordance with this 
Regulation. 
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11.2 OBJECTIVES 

The objectives of this Exploration Program Proposal were: 

1. To search for diamonds and diamond indicators minerals. 

2. To do the preliminary work required for the writing of a Qualifying 
Report for the Alberta Stock Exchange. 

3. To do exploration which qualifies as "assessment work" under the 
Alberta mineral Exploration Regulations. 

4. To lead the way to finding other valuable minerals on the prospect 
lands such as, Pb, Zn, Au, Ag, Ti, Fe, or gems 

5 And others 

IL 

11.3 REFERENCES 

This Exploration Program Proposal refers to the following references: 

1. "PROPERTY REPORT FOR TUL PETROLEUMS LTD, TRI UNION RESOURCES LTD, 
AND PARTNERS ON THE PEACE RIVER DIAMOND EXPLORATION PROJECT, PEACE 
RIVER AREA, ALBERTA." Report # 93-5-1/1A by the undersigned, which 
describes the lands and the rationale for the play and this 
exploration proposal. 

2. The "INTERIM POOLING, PARTICIPATION AND OPERATING AGREEMENT" 
dated May 22, 1993, which sets out the terms under which the 
"First Pooled interest" holders agreed to joint venture and 
operate and participate under the Operating Agreement and 
Accounting Procedures attached as schedules to the Pooling 
Agreement. 

3. The "Company Policies and Procedures" book that should be set up 
to provide consistency in operations and protect all of the pooled 
interest holders and the Opertator from needless liability risks. 

4. "minerals Field Manual" from Paul Hawkins and Associates, which, 
together with amendments, sets out the standards and procedures 
to be used in field operations. 

5. "DIAMONDS: EXPLORATION, SAMPLING AND EVALUATION" by the Prospectors 
and Developers Association of Canada, conference materials, which 
sets out the latest techniques employed in diamond exploration 
around the world at this time. 
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If 	GEOLOGICAL 

IF 
	SETTING 

THE PEACE DIAMOND PROJECT 

12.0 JOINT VENTURE LANDS 

The Clear Hills Uplands and the Peace River Lowlands contain a geological 
setting which is unique, from the mantle to surface, and particularily 
with regard to the Peace River Arch and the Montagenuse Fault. 

12.1 SUB CRATONS AND OXYGEN 18 

Lithoprobe, Alberta Basement Transects study by the Department of Geology of 
the University of Alberta, describes an Oxygen 18 Isotope depletion zone, 
called the Kimiwin anomaly, approximately along the Buffalo Head 
sub-cratonic western boundary, from Lone Star to High Prairie. The zone is 
on average twenty miles wide and is theortically connected to early crustal 
rifting, maybe relating to the departure of an Antarctican sub-craton or an 
Australian sub-craton. 

12.2 SUTURE ZONES 

IL• 	The TUL properties are stretched accross two suture zones and these are 
regions of crustal weakness. Whether these suture zones are a mantle root 
friendly region or a diamond friendly region is unknown. 

12.3 MONTAGENUSE EMBAYMENTS 

Embayrrents on the north and south end of the Chinchaga regional salient 
centers around I!ontager.use Mag Anomalies 1, 2, & 3 and create an almost 
unique crustal feature. 

12.4 WHITEIV1UD VOLCANICS 

Clear Hills 14-10-88-2 W6M cored felsic metavolcanics in the Precambrian. 

12.E NE/SW DEEP BASEMENT FRACTURES 

The are faults and suites of faults that run accross the Peace River Arch in 
a northeast/southwest direction. These are related to crustal movement. 
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12.6 CROSS-CUT FRACTURE SYSTEMS 

Faults, fractures and displacements at Peace River occurred in cycles, 
according to what we know about propagation of faulting from basement to 
various formations in the Phanerzoic stratigraphic sequence. Northwest/ 
sourtheast trending faults and suites of faults intersect with Suture Zones 
and with northeast/southwest trending faults and suites of faults. These 
regions of intersection are areas of significant crustal weakness. 

12.7 ROTATIONAL CRATONIC MOTION 

A fair arguement can be made that the cratonic assembleage, centered at 
about the location of the Montagenuse Collapse, has been imparted with 
collisional rotational movement. 

12.8 NORTH AMERICAN DIATREF1ES 

Some North American diatremes are located such that they form patterns 
associated with crustal lines of weakness. 

12.9 CRITERIA FOR P.R. INTRUSIONS 

Peace River Intrusions have probably occurred and they probably occurred at 
places where major faults or suites of faults cross-cut from high angles or 
where they intersect with suture zones. There are about 16 one township 
areas on the TUL Peace River District Map that meets that criteria. 

12.10 LOCATION ON THE CRATON 

"Clifford's Rule says that diamonds are found on stable cratons, so diamonds 
explorationists search for diamonds on stable cratons like the Slave Craton 
or the Buffalo Head Sub-craton. Other evidence shows that diamonds can 
be found in regions off stable cratons, but it is thought that the diamonds 
originated from the diamond stability fields beneath stable cratons. The 
Buffalo Head - Chinchaga assembleage probably qualifies as a place to 
explore for diamonds, especially if underlaying crustal materials are 
Archean. 

I 

Ii . 

12.11 DATING INTRUSIONS 

The Lac De Gras diamond bearing kimberlite intrusions are dated at 52 
million plus or minus 1.2 million. The Kneehill Tuffs found in Alberta are 
dated at 52 million. Yamba Lake intrusions are probably also 52 million. 
Saskatchewan diamondiferous diatremes are thought to be relted to the Fish 
Scales biotic die off, dated at 95 million. 

At Peace River, we can expect to see diatremes at bedrock because the 
bedrock is younger that 52 million, provided that there was enough energy 
for them to penetrate to surface. Surficial expression of basement faults 
indicates that there are pretty clear conduits to surface from mantle in the 
Peace River region. 
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FIELD WORK 

PROCEDURES 

13.0 FIELD PROCEDURES 

Fieldwork procedures are standardized to the "MINERALS FIELD MANUAL" 
provided by Paul Hawkins and Associates to Tri Union Resources/TUL some time 
ago, as amended by TUL. These address Operating Procedures, Field 
Information, Security, Overdue Aircraft procedures, Field Procedures, 
Technical Procedures, Geochemical, Sample Numbering System, Geological 
Mapping, Note Taking, Field Books and Sample Collection, Plotting, Handling, 
Inventory and Storage. 

The fieldwork was conducted in consultation with Paul Hawkins, P.Eng cf Paul 
Hawkins and Associated Ltd. Paul Hawkins acted as consulting geologist and 
was on retainer to TUL Petroleums Ltd. from July 1, 1993 to October 31, 
1993. Hawkins consulted intermitently from then until now. Paul Hawkins was 
present and supervised parts of the field work. The undersigned took 
direction from Hawkins and attempted to do all of the sample taking in 
accordance with standard Hawkins procedure. Hawkins did interpretation of 
lab results for TUL and controlled the samples and returns some of the time. 
Hawkins came to the field to check sample locations and took some samples for 
varification and replication. 

13.1 EXPLORATION LICENCES AND EXPLORATION PERMITS 

TRI UNION RESOURCES LTD. was licenced to co exploration on it's properties. 

TUL PETROLELEIS LTD. was licenced to do exploration on its' properties. 

Murray J. (Jim) Stapleton obtained a Placer miner's Licence to sluice near 
rivers and streams. 

TUL, as operator of the properties, put together an Exploration Program 
Proposal and Application for an Exploration Permit,together with maps of the 
area in which work was planned, and contacted various Provincial departments. 

program which involved a large amount of disturbance to lands, would have 
required more methods detail, more environmental impact assessment and 
perhaps an Inventory and Environment Impact Mitigation Plan. 

It was the position of TUL that these ervironmental assessments and the 
papers, required to obtain approval from Alberta Environment, were not 
something to become concerned about, to the contrary, the way to avoid 
environmental liability is through careful planning. 
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FLU 236 (Rev. 10/89) 

Albpjra  
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'? 	
)I 	WWWOUM ENVIRONMENTAL PROTECTION 

Client & Field Services 

EXPLORATION LICENCE N2 50'1 

Licence is hereby granted to 	I U L Petroleums Ltd 

P.O. Box .4230.415 -9737 MacLeod Trail S., CAL GARY ,Alberta12...A6 

for.....
Meta...Ic 	 . 

to conduct exploration in the Province of Alberta 

This Licence is issued subject to the provisions of The Mines and Minerals Act, and The Exploration 
Regulation. 

Dated at Edmonton this 

WHifE - LICENCE 

VELLOVI - FILE cov 	Fee $50.00 Paid 

September. 	 93 dayof .............................................,19 .......... 

- 

irector, Client & Field Services 
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Alberta File No.  

Telephone: 4031  

Fax: 422-3120 

w ENVIRONMENTAL PROTECTION 

r 	Mailing Address: Main Floor, North Tower, Petroleum Plaza, 9945 . 108 Street, Edmonton, Alberta, Canada TSK 2G6 
Office Location: Forest Land Use Branch, 6th Floor, Bramalea Building, 9920- 108 Street, Edmonton, Alberta. Canada TSK 2M4 

[ 	
File No. MME-93-0535 

1993 07 26 

ATTN: JIM STAPLETON 
TUL PETROLEUMS LTD 
P0 BOX 42030 
CALGARY AB T2J 7A6 

Dear Sirs: 

I. 

RE: Proposed Exploration Program 
Twp. 82-89, Rge. 1-7, W6M 
TUL Peace River Diamond Project Prospect 

Your exnoration program which was partially approved 1993 07 20, is now 
subject to the following conditions: 

I. The portions of your program situated in the Grande Prairie Forest 
have now been reviewed. In addition to all other conditions con-
tained in our original letter of approval, the following conditions 
will apply to the portions of your program located in the Grande 
Prairie Forest: 

(a) (61) Contact and advise the Chief Ranger in Spirit River, Alberta 
(Phone: 864-3865), of your intentions prior to entry upon the 
lands and again at the completion of operations. 

(b) Prior to initiating operations in the Grande Prairie Forest, a 
representative of your company must meet with the District Ranger 
in Spirit River to determine a specific operating plan. Further 
conditions will be determined at this meeting, dependant upon 
your specific proposal. 

2. Note that the file number contained in our original letter of 
approval was shown as being IIME-93-0515. This number was incorrectly 
stated. The correct file number is MME-93-0535. Please quote this 
number on all future correspondence relating to this program. 

.12 

I 
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File No. MME-93-0515 

SCHEDULE I 

THE FOLLOWING TERMS AND CONDITIONS APPLY ONLY TO PUBLIC LANDS 
ADMINISTERED BY THE CROWN. 

1. (61) Contact and advise the Chief Ranger in Hines Creek, Alberta 
(Phone: 494-3600), and the Public Lands Officer in Fairview, Alberta 
(Phone: 835-2209), of your intentions prior to entry upon the lands 
and again at the completion of operations. 

2. (63) Only tracked or low ground pressure wheeled vehicles are 
authorized for this program. 

3. In the event of adverse ground conditions, work which may cause 
excessive damage to soil or vegetation may be suspended in writing by 
a Forest Officer. 

4. This exploration approval grants the right for exploration only, and 
does not convey any rights for development under a disposition pur-
suant to the Public Lands Act. 

IN ADDITION TO THE ABOVE: 

5. All vehicles used on this prospect must be equipped with fully 
charged fire extinguishers. 

6. This approval applies only to those portions of your program situated 
in the Peace River Forest and the Fairview Public Lands District. A 
decision on the portions of your program in the Grande Prairie Forest 
will not be made at this time. If you decide you want to have those 
portions of your program approved this year, you are advised to 
contact this office. Presently, it does not appear that you will 
have time to do the portions of your program in the Grande Prairie 
Forest this year. 

7. Approval of this program will be made on a site-specific basis 
depending on weather conditions and ground conditions in the area you 
are presently proposing to work in. You will be required to meet 
with the District Ranger or Public Lands Officer once a week while 
the program is in operation, to advise him of the work done over the 
past week, and the work proposed to be done for the upcoming week. 
At that time, the District Ranger or Public Lands Officer will 
authorize or apply restrictions to your proposed work plan for that 
week. 

8. All auger holes must be back filled. 
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I. 

SCHEDULE II (MME) 

STANDARD OPERATING CONDITIONS APPLICABLE TO METALLIC MINERAL EXPLORATION PROGRAMS 
IN THE PROVINCE. 

THE FOLLOWING TERMS AND CONDITIONS APPLY ONLY TO PUBLIC LANDS ADMINISTERED BY THE 
CROWN. 

1. (60) Have in possession, or have his contractor in possession of, a copy of 
this authorization which is to be retained on the job site during all 
phases of preparation, construction, development, maintenance and 
abandonment. 

2. (62) When a new cut line approaches an all-weather road, the dozer line 
must be constructed at an appropriate angle to eliminate continuous sight 
down the line. A hand cut line is permitted within 45 m of the road 
right-of-way to facilitate surveying requirements. 	Total disposal of 
debris on doglegs is required within 60 m of such a road. 

3. (65) Hand cut lines are to be a maximum of 1.5 m in width. 

4. (69) Not deposit or push debris, soil or other deleterious materials into 
or through any watercourses or on the ice of any watercourse. 

5. (72) Except for crossings, no line shall be constructed closer than 45 m 
from the banks of any watercourse. No holes are to be drilled within 45 m 
of a watercourse. 

6. (79) Dispose of all woody debris in a manner as may be directed in writing 
by a Forest Officer/Public Lands Officer. 

7. (80) A fuel fired incinerator is required at a location on the disposition 
approved in writing by a Forest Officer/Public Lands Officer. Burn all 
combustible refuse and garbage daily, unless prohibited by high fire hazard 
conditions, or dispose of it at a disposal site approved in writing by a 
Forest Officer/Public Lands Officer. 	Noncombustible material, burned 
residue and all petroleum products must be disposed of at an approved 
disposal site. 

8. (84) Landscape. and/or recontour, stabilize and revegetate all disturbed 
land surfaces within one full growing season. 

9. (100) Locate any disposal pit required in connection with this disposition 
in impermeable soil and backfill and level immediately upon completion of 
the operation. 

10. (118) A representative of your company must contact the registered trapper 
in your program area at least FIVE DAYS PRIOR TO INITIATING YOUR PROGRAM. 
This must be done by registered mail and we recommend personal 
communication follow-up. For information concerning registered traplines, 
contact the Administrative Services Section, Fish and Wildlife Division, 
Alberta Forestry, Lands and Wildlife, Edmonton, Alberta (Phone: 427-6729) 
upon receipt of this approval. Your company may be responsible for any 
damage to traps, snares or other improvements. 

11. Lines shall not exceed .a maximum width of 8 m unless authorized by a Forest 
Officer/Public Lands Officer. 
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13.3 CROWN LI\NCS 

The Clear Hills and Whitemud Hills are Crown lands situated in the "Green 
Area" of Alberta and TUL has free access to those areas under an Exploration 
Licence and Exploration Permit. However, TUL has to co-exist with other 
equal opportunity users, such as forestry companies, oil and gas companies 
and trappers. These parties also have rights under Timber Licences, mineral 
Surface Leases for wellsites, Licer.ces of Occupation for roadways, 
Installation Leases for Compressor Stations and pipeline right of ways and 
trappers have trapping licence areas. 

13.4 PATENTED LANDS 

The southern blocks in our exploration area are classified as the "Yellow 
Areas", which are freehold patented lands and are mostly farm and ranch 
lands. Access to these areas must be obtained by personal contact with the 
land owners themselves; however, road allowances exist around every square 
mile. Tri Union Resources Ltd. has been directly involved in negotiation 
with land owners and acquiring surface rights for wellsites, compressor 
stations, pipeline right-of-ways, and damage claim settlements, for twenty 
years. We did not damage any private lands and we had no land owner problems. 

I. 
13.5 ENVIRONMENT IMPACT 

TUL had a certified biologist on contract for Darts of the program. We did 
an informal Environmental Impact Assessment and we had a Mitigation Plan for 
our fieldwork. Alberta Energy was aware of our activities most of the time 
and we tried to keep in touch with the local Land Use and Forestry Officers. 

Our environmental impact was limited to some rutting of the I1ontagenuse 
banks by our low pressure tired ATVs, limited cutting of trees for the Lone 
Star Magnetic Survey and some rutting of the wellsite road to CCS Lone Star 
by our low pressure tired ATVs. 

We did leave ribbons and markers at Lones Star for follow LP magnetic work. 
We will try to put an environmental cleanup contingiency fund into our next 
i\uthoirity for Expenditure for back filling holes, gathering up ribbons and 
seeding down the wellsite roadway. 

13.6 LEGAL SURVEYS 

TUL did not anticipate doing any legal surveys. At (ortagenuse we were 
satisfied with locating samples using air photographs, Forest Cover Series 

• maps and our Magellan GPS; satelite receiver. At Lone Star, we took a 
theodolite, survey chain and hip chains and measured from a known location - 
the wellsjte kr-own as Canada Cities Sere Lone Star No. 1. 

I I.-  
I I 
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EQUIPMENT 

FIELD EEUIPIIENT 

14.1 TRANSPORTATION 

Transportation to the prosects from our quarters in Fairview was usually 
done with a four wheel drive unit, or with a four wheel drive unit as back-
up, because even the good roads could become impassable in rainy weather. 

In accordance with our Exploration Permit conditions, we did not take four 
wheel drive units off-road. AVT units with low pressure tires and fire 
extinguishers were required off-road. 

Access to the Peace River was accomphished by walking the banks from 
Dunvegan Bridge, Pratt's Landing and Carter Camp and by travelling the river 
with a Zodiac and 20 h.p. outboard engine. 

Field testing channel samples was done with buckets, gold pans and hand 
lenses. Screening was done with nesting sieve sets from time to time. 

A sluice and gas engine pump were used to concentrate materials on islands 
and river banks. These were of a legal size and were used in accordance 
with the regulations. 

Sintrex Envi-1'ag ground based magnetometer was used for mag surveys. 

Soil samples were taken with hand tools and sometimes a fencE post auger. 

14.2 ACCOMODPTION 

ccomodation was usually month-rate hotel rooms, but sometimes alternatively 
at campsites to save travel time. 

14.3 DRILLING 

Our drilling Equipment consisted of a fence post auger, but that was largely 
unsatisfactory as to depth and ease of movement. 
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C. FIELD SEASON - 1993 SUMMER AND FALL 

U. 

PROSPECTS 

15.0 MINERAL PERMITS 

See Mineral Permits Map. 

The Permits are each approximately one township, or 23040 acres in size. 
These are comprised of lands which are not restricted in size but must be 
contiguous. The Permit lands were applied for based on a variety of 
criteria, so they are all shapes. 

Mapping some of the Permits is a problem, especially where our lands back on 
to another party's lands like the Iron Ore Leases. Those leases are taken 
out on 10, 20 and 40 acre blocks so that our large scale maps can not 
represent the exact locations of some or our permit boundaries. 

15.1 BLOCKS 

The Land Blocks are numbered according to areas of contiguous lands 
encompassing a particular prospect. At present, they are numbers 1 to 12. 

h. 

15.2 PROSPECTS 

The Prospects are named according to their geological origin or their 
magnetic signiture. 

15.3 TARGETS 

The targets are specific locations, with specific geology and/or magnetic 
signatures and these will be the object of a specific method of 
investigation. 

15.4 FEATURES 

Features are surf icial landforms which are named and number for 
identification in the field. 
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Figure -59 TUL PEACE DIAMOND PERMITS MAP 
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Company: TUL PETROLEUMS LTD. 

HEAVY METALLIC PERMIT LOCATIONS 

Blocks I to II - 20 permits in total 
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15.1 SAMPLE LOCATIONS 

Sample taking locations aredetailedon 1:50,000 Forest Cover Series Maps and 1:20,000 air 
photographs, listed under each Permit and Prospect name. See "ASSESSMENT WORK 
REPORT" "FIELD NOTES," beginning on page 183. 

Each sample location has a number and sometimes a name attached to it for field reference. 

Each sample location was recorded in a field book. They were usually photographed with 
a 5 gallon bucket number or sample bag number, showing for reference. 

Each sample is located on a small scale map or an air photograph, and usually the Latitude 
and Longitude was recorded using a Magellan Field Nay 35001 GPS. 

. 	Each sample was inventoried from field to transport, through processing, examination, 
picking and storage. 

A large scale map, blown down from a 1:250,000 scale to page size on the next page marked 
Figure - 60, shows the prospect names and locations. The Sample Locations: Table -8 
details the locations, targets tested, features observed, and the status of the samples. 

A full scale 1:250,000 sample locations map may be provided, upon request to TTJL. 
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Figure -60 PROSPECTS, PERMITS, TARGETS 
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TUL PETISEUMS LTD. 
	

. 

TUL PEACE DIAMOND PROJECT 	 TABLE -8 SAMPLE LOCATIONS 

SAMPLE AREA 	PERMIT NAME PERMIF 	PROSPECr,rARGET FEATURE OR LOCATION 	SAMPLE TYPE SAMPLE 	FIELD 	TO BLOCK 	 NUMBER 	(Map-Figure - 67) 	 SIZE 	PROCESS 	LAB 

	

08-36 	BLOCK 6 PEACE RIVER 2_ 9393080040 PEARL EAING FAULT 	SANDY RIDGE 	 RAT-HOLE SOIL 	55 GAL COMPOSITE 	YES 

	

14-30 	BLOCK6 HIGH. PARK 	9393080122 MAGNETIC ANOMALY 	SANDYRIDOE 	 RAT-HOLE SOIL 	60 GAL COMPOSITE 	YES 
03-36 	BLOCK 6 PEACE RIVER 1 9393080039 MONTAQENtJSE FAULT SANDY RIDGE 	 SUMP SAMPLE 	5 GAL SOIL & GRABS 	NO 

TUL# 1 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE FAULT RIVER CHANNEIJC.CK 	STREAM SE!). 	5 GAL 	NONE 	 YES 
TUL# 2 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RIVER RIVER BEND/CHANNEl., STREAM SE!) 	5 GAL 	NONE 	 YES 
TIJLA 3 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RIVER RIVER CHANNEL 	STREAM SE!) 	5 GAL 	SCREENED 	YES 
TUL# 4 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENtJSE RIVER RIVER BANK/CHANNEL STREAM SED 	5 GAL 	SCREENED 	YES 
TJLA 5 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE Valley 	HILLSIDE/COLLAPSE 	STREAM SE!). 	5 GAL 	NONE 	 YES 
TUL# 6 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE Valley 	HILLSIDE/COLLAPSE 	STREAM SE!). 	5 GAL. 	NONE 	 YES 

(Map-Figure - 82) 

TUU 11 BLOCK 1 WHFEMUD R 1 	9393080036 LONE STAR 	 SAND RIDGE,TUFF RING SOIL SAMPLE 	5 GAL. 	NONE 	 YES 
TUL# 12 BLOCK 1 WHrrEMUD R 1 	9393080036 LONE STAR 	 CIRCULAR FEATURE 	SOIL SAMPLE 	5 GAL 	NONE 	 YES 
TULA 13 BLOCK I WHITEMUI) R 1 	9393080036 	LONE STAR 	 DEPRESSION & RING 	Clay/Bentonite 	5 GAL. 	NONE 	 YES 
TUL# 14 BLOCK 1 WHITEMUD R 1 	9393080036 LONE STAR 	 MAO HIGH/RISE/HILL 	CLAY 	 5 GAL 	NONE 	 YES 
TULH 15 BLOCK 1 WIIITEMUD R 1 	9393080036 LONE STAR 	 CIRC. FEATURE/CREEK 	MID-CHANNEL 	5 GAL. 	NONE 	 YES 

TULJ#21 BLOCK 1 WHITEMUDR4 	9393080032 IRON LEASECREEK 	{AG HIGH /CREEK BANK SOIL SAMPLE 	5GAL. 	NONE 	 YES 
TULA 22 BLOCK 1 WHITEMUD R 3 9393080035 WHITEMUD RIVER 	MAO HIGH/RIVER 	CHANNEL 	5 GAL 	SCREENED 	YES 
TUL# 23 BLOCK I WHITEMtJJ) R 5 	9393080111 SILVER CREEK 	 GRAVEL PIT/morraine 	IRONY SOIL 	5 GAL 	SCREEDED 	YES 
T(JL# 24 BLOCK 1 WHITEMUD R 2 9393080037 SULPHUR LAKE 	MAO HIGH/HILL 	 ABANDONED 	5 GAL. 	 NO 
TUL# 25 BLOCK 1 WHITEMtJD R 5 9393080111 BEATON STATION 	CLEAN SAND CLIFFS 	QUARTZE SAND 	5 GAL 	NONE 	 YES 
TULN 26 BLOCK 1 WHrrEMUD R 5 9393080111 BEATON STATION 	CLEAN SAND BANKS 	QUARTZE SAND 	5 GAL. 	NONE 	 YES 



TABLE -8  

SAMPLE AREA PERMIT NAME NUMBER PROSPECrITARGET 	FEATUBE(LOCATION SAMPLE TYPE 	SIZE PROCESS 	LAB 

	

PEACE 	 (Map Hvgure -73) 
_RIVER 

11JLfl 31 BLOCK 6 PEACE RIVER 1 	9393080039 PEACE RIVER 	 FAULTIR1VER BAR 	BARS 	 5 GAL CONCENTRATE YES 
TUU 32 BLOCK 6 PEACE RiVER 1 	9393080039 PEACE RIVER 	 FAULT/RIVER BAR 	BARS 	 S GAL. CONCENTRATE YES 
TUL# 41 BLOCK 6 PEACE RIVER 1 9393080039 PEACE RIVER 	 FAULT/ISLANDS 	 SANDBANK 	S GAL CONCENTRATE YES 
TULfl51 BLOCK6 HIGHL  PARK  1 	9393080038 PEACE RPM 	 TAVFS'/MAGANOMALY WEST SHORE 	5GAL SHOVEL 	YES 
TUL# 52 BLOCK 6 1410*II. PARK 1 	9393080038 PEACE RIVER 	 TAVE'S/MAG ANOMALY EAST SHORE 	S GAL. CONCENTRATE YES 
TIJLfl 53 BLOCK 6 HIGHL PARK 1 	9393080038 PEACE RIVER 	 TAVE'S/MAG ANOMALY WEST SHORE 	S GAL. 	ONCENTRATE YES - 
11JLfl 54 BLOCK 6 HIGHL PARK 1 	9393080038 PEACE RIVER 	 N. of PRATTS LANDING 	EAST SHORE 	5 GAL 	AND CONCENT YES 

lime Bear (Scratching) Trees 	bid Assay Done 	<50 

	

CLEAR 	 (Samples Maps, Figures and 	see Field Notes) 	 INVENTORIED BILLS 

11JLfl 61 BLOCK 1 WHFEMUD L4 	9393080032 SQUIRREL MT. WEST 	MAO ANOMALY/Hilly 	Clay Soil/Magnetite, 	5 GAL 	NONE 	 NO 
TULä 62 BLOCK 1 WHITEMUD R.4 	9393080032 STON' LAKE 	 SUTURE Z./ring  feature 	CiL Sandy Ridge 	5 GAL 	NONE 	 NO 
TULfl 71 BLOCK 6 PEACE RIVER 1 	9393080031 MONTAGENUSE FAULT 	03-36-83-74V6M 	 as above 	 as above 	 NO 
TIJLfl 81 BLOCK 6 HIGH]. PARK 1 	9393080038 TAVES PIT/MAG HIGH 	TAVE'S GRAVEL PIT 	3raded Sand/Gravel 	5 GAL. 	ONE 	 NO 
TJLfl 91 BLOCK 6 HIGH]. PARK 1 	9393080038 TAVES PIT/MAO HIGH 	TAVES GRAVEL PIT 	ogopite/sand 	5 GAL 	10NE 	 NO 
UU 111 BLOCK 6 HIGH]. PARK 1 	9393080038 MAO ANOMALY 	 FLAT TREED SEIS. LINE 	RED/IRON/CLAY 	S GAL. 	ONE 	 NO 

	

1ONTAG 	 (Samples-Appendbc VI) 
_RIVER 

TUL4U BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RATER 	U GRAVEL OUTCROP 	Fluvial Clean Sand 	S GAL 	25" SCREENED YES 

TUIAL BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RIVER 	L GRAVEL OUTCROP 	Cobbley Iron Sand 	S GAL 	25" SCREENED YES 
TUL4L.-1 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RIVER 	L GRAVEL OUTCROP 	Brown Iron Sand 	S GAL 25" SCREENED YES 
TUL40 BLOCK 6 PEACE RIVER 1 	REGIONAL UNDISCLOSED 	 NEW GRAVEL OUTCROP Gravel pit grab 	10 GAL 	ONE 	 YES 



.-------. 	 1 

- 

TABLE -8 

	

SM,IPLE AREA 	PERMIT NAME NIJMREI( PROSPECrftAjtGET 	FEATURE/LOCATION 	SAMPLE TYPE 	SIZE 	PROCESS 	LAB 

	

LONE 	 (M - FIgure 82, P 233) 	
LELD 

	

STAR 	 IN   
 IVENTORY 

	

11.1 	BLOCK I . WHITEMLJDL 1 9393080036 LONE STAR HILL 	SANDRIDGE 	 TRENCHED 	5GAL 	 NO 

	

11.11 	BLOCK 1 WHITEMUD R. 1 	
"B"& "C" SOILS 	5 GAL 	 NO 

	

11.12 	BLOCK1 wIIrEMuDL1 	to 

	

 5GAL. 	 NO 

	

11.17 	BLOCK 1 WHEMUDL 1 	to 	
ocks&grabs 	5GAL 	 NO 

	

11.2 	BLOCK 	WHrrEMUDL1  

	

11.4 	BLOCK 	wJETEMuDL1 	to 	
SOAk 	 NO 

	

12.10 	BLOCK 1 WHflEMUD R. 1 	to 	LOW BOG RING feature 	 kUGERHOLE 	5 GAL 	 NO 

	

12.11 	BLOCK I WHEMUD R. I 	" 	
'B" & "C" SOILS 	SOAk 	 NO 

	

15.1 	BLOCK 1 WHITEMUD R. 1 	" 	LONE STAR CREEK 	CREEK BED 	 3EDPAENTS 	5 GAL 	 NO 

	

15.2 	BLOCK 1 WHITEMUD R. 1 	 - LONE STAR ROAD 	ROADSIDEfIj0N SAND 	SOEL 

	

16 	BLOCK 1 WHJTEMUI) R. 1 	to 
	 LONE STAR Mag Anomaly MAGNETIC CENTRE 	TRENCHED 	5 GAL. 	 NO 

	

17.0 	BLOCK 1 	WHJTEMUI) R. I 	" 	Hand Cut Line/Ma8 Cent. 	Animal Mineral Lick 	TRENCHED 	5 GAL. 	 No 

	

17.0 	
rock samples and grags 

	

18.0 	BLOCK 1 	WHJTEMIJTJ R. I 	" 	LONE STAR MAO 	Edge of lull/surface featureTRENCHED 	5 GAL. 	 NO 

	

19.0 	BLOCK 1 WHITEMIJD R. I 	" 	LONE STAR ANOMALY 	Sandy ridge/ring feature 	TRENCHED 	5 GAL 	 NO 

	

19.1 	BLOCK 1 	WHJTEMEJD It I 	" 	as above 	 as above 	 'C" horizon 	 5 GAL. 	 NO 

	

19.2 	BLOCK 1 	WHITEMUD R. 1 	" 	
to 	

to 	 of 	 5 GAL. 	 NO 

	

19.21 	BLOCK I 	wHrrErvIuD It 1 	It 	 to 	 of 	 5 GAL. 	 NO 

	

INTI8 	BLOCK 1 WHITEMUD R. 1 	" 	LONE STAR RING 	CUTLINES INTERSECT 	TRENCHED 	5 GAL. 	 - No 

	

INT110 BLOCK 1 WHFEMUI) It 1 	to 	LONE SAND RIDGE 	BESIDE SEISMIC LINE 	TRENCHED 	5 GAL 	 NO 

	

INT111 	BLOCK 1 WH1TEMUDR. 1 	to 	 above 	 above 	 above 	 5 GAL. 	 NO 
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It 
U 
S 17.1: 	BLOCK: 6 

PERMIT: 	PEACE RIVER 2 
PERMIT#: 	9393080040 
PROSPECT: 	HIGHLAND PARK MAGNETIC ANOMALY AND FAULT 
NAME: 	PEARL EARING FAULT 

FEATURE: 	NW/SE RIDGE, ASSUMED GLACIAL RECESSIONAL LANDFORM. 

SAMPLE AREA: WELLSITE; SURFACE, RAT HOLE, DOWNHOLE 

SAMPLES: 	1. WELISITE SOILS 
2. WELLSITE CRABS 
3. RAT HOLE TO 12 METERS (41 FT) 
4. DRILL CUTTINGS TO 173 METERS 

LOCATION: 	LL & E PEARL EARING 08-36-83-8 W6M. 

INVENTORY: 230 Kg. - 500lbs segregated into 2 meter sections 

It. REPORT: 

TUL sat one Louisiana Land & Exploration rig location on the Peace River 2 
Permit. At this location; LL&E Pearl Earing 8-36-83-8-W6M, the undersigned 
gathered soil samples, as the truck mounted rat-hole drill augered the rat-
hole. We recovered about 230 kilograms of material in 8 two gallon plastic 
Rubbermaid buckets. The depths of samples were noted and marked on the 
buckets. This took place on May 29, 1993. 

One day later, LL&E contractor NEWMAT 24 began drilling. We collected 
samples for about 48 hours to 173 meters. All samples were transported to 
Calgary for storage. 

A one bucket composite sample was made up from all of the 8-36 samples and 
sent to Loring Laboratories of Calgary by Paul Hawkins and Associates. The 
grab samples, taken from various locations around the rig site,were put into 
storage. 

RESULTS: 

Loring Laboratories deslime, concentration and microprobe, resulted in the 
recovery of one Clinopyroxene grain. Analysis of this grain found that it 
fell well within the Diamond Inclusion Field, according to the Fipke, 1989 
classification system. Plots and data are on following pages. 
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- 	NOU-25-1993 3: 35PM FROM LOR I NG LABORATORIES 	 TO 	 2549391 	P.2 

Figure -62 Graph of Microprobe Results - Drillsite samples 
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PLATE -16 

PROCESS OF RECOVERING 
SAMPLES AT 8-36-83-8-6 FROM RAT- HOLE AND SHALE SHAKER 

Collage of photos - upper left going clockwise 

1 Collecting soil samples from the Rat-Hole drill rig - segregated into about two meter sections 

2. Local knowledge acquired from area rancher. 

3 Access to weilsite by ATV 

4. Searching the Pearl Earring - Peace River 2 Permit Area for exposures. 

5. Sat the NEWMAT 24 RIG at LSD 8-36-83-8-W6M compliments of Glen Booth and LL & E. 

6. Drillrig Tool Push and Mudmim 

7 Chrome Diopside recovered from rat-hole samples 

8. Monopro/DeBeers yard at the old Coca Cola plant in the West Industrial District of Grand Prairie 
Monopros' mobile screening and separating units in the yard. 
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17.2: 	BLOCK: 6 
PERMIT: 	HIGHLAND PARK 2 
PERMIT#: 9393080122 
PROSPECT: PEAR EARING FAULT CROSSING HIGHLAND PARK 2 

COINCIDENT AERO MAGNETIC ANOMALY 
NAME: 	PEARL EARING 

FEATURE: NW/SE SAND & CLAY-SAND RIDGE 

SAMPLE AREA: WELL CENTER - RAT HOLE 

SAMPLES: RAT HOLE TO 12 METERS 

LOCATION: LL&E PEARL EARLING 14-30-83-7 W6M 

INVENTORY: 300 Kg - 660 Lbs. segregated into 2 meter sections 

REPORT: 

TUL sat a Lousiana Land & Exploration rig location on Highland Park 2 where 
the Pearl Earing Fault crosses the township. The location was known as LL&E 
Pearl Earing 14-30-83-7-W6M. Ian Tempany attended the rat hole and collected 
about 300 kilograms of soil samples. The rat-hole was drilled to about 
forty feet and 6 three gallon buckets were collected, marked and recorded. 
Each bucket was marked as to range of depth. 

A one bucket composite sample was made up from all of the buckets colleted 
and the 14-30 sample was sent to Loring Labs of Calgary by Paul Hawkins and 
Associates. 

RESULTS: 

The Loring lab desliming, concentration and micro probe resulted in the 
recovery of two Clinoproxene grains. Analysis of this grain found that 
they fell well within the Diamond Inclusion Field according to the Fipke, 
1989 classification system. 

The Loring Lab plot Cr202 vs CaO is enclosed. 
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TO: PAULA. HAWKINS & ASSOCIATES 
72 Strathlorne Drive r 	Calgary, Alberta T3H 1 M8 

CERTIFICATE OF ANALYSIS 

I 	Iatr%ru t..'--s 

T&: (403) 274-2777 
Fax: (403) 275-0541 

FILE# 35916-D 
DATE: AUGUST 9, 1993 
PROJECT: 

629 Beaverdam Rd. N.E. 
Calgary, Alberta T2K 4W7 

L0R1NG LABORATORIES LTD. 

SAMPLE ID 

r14-30 3-7.! 

18-36-83-8-6 

____:83 7 

I 	IVnLJLJLU'd 	 HEAVIES >3.3 SO 	- 
ORGINAL 2.9 - 3.3 SG 	MAGN. NON-MAG P.M. 	W.P.M. I NON-MA( 
WEIGHT MAGN. NON-MA( 	 +28 Mesh -28 Mesh -28 Mesh -28 Mesh 

	

31.0 	1.12 
	

14.97 
	

2.37 
	

7.53 
	

2.93 
	

7.91 
	

7.83 

	

29.0 	0.49 
	

3.27 
	

1.79 
	

0.65 
	

0.22 
	

1.50 
	

1.75 

NOTE: P.M. -PARAMAGNETIC 	W.P.M. = WEAK PARAMAGNETIC 

I HEREBY CERTIFY 	that the above results are those 
assays made by me upon the herein described samples.... 

ASS'ER 
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17.3: 	BLOCK: 6 
PERMIT: 	PEACE RIVER 1 
PERMIT#: 939308039 
PROSPECT: MONTAGENIJSE FAULT 
NAME: 	LL&E 3-36 

REPORT 

Surface samples were taken at the LL&E wellsite and from the sump walls. 
Drill dutting samples were taken from 0 to 73 meters. Rocks and grabs were 
collected on the site. These have been put into inventory under Sample # 101. 

17.4: 	BLOCK: 6 
PERMIT: 	HIGHLAND PARK 1 
PERMIT#: 9393080038 
PROSPECT: AERO MAGNETIC ANOMALY 
NAME: 	TAVE'S PIT MAC. 

REPORT: 

Taves Construction has two gravel pits near section 24, Twp. 82, Rge 7 W6M. 
These are shown on the TUL Field Exploration Map for this area. 

These gravel pits are on the same linear glacial feature as LL&E 8-36 and 
LL&E 14-30. One of these pits occur close on the magnetic anomaly in Section 
18, Township 82, Range 7, W6M. 

These gravel pits are two of three high quality pits in this locality. They 
contain clean fluvial sands and gravels and till gravels. 

Several sample buckets were filled from various places in the pits and they 
have been field noted and put into inventory. Two were # 81 and # 91. 

L... 
The exact location of the magnetic anomaly was plotted. We travelled to the 
location by ATV using siesmic cut lines. A 5 gallon bucket sample was 
taken from the "A" and "B" horizons and numbered sample # 111. This soil 
was irony red and the location was on a small hill. 

These samples should be processed when time and money permit. 
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;K 	 29 I - 	- - 

	

VE'S PIT 	I 	 I 	/ 	 '--•---  

	

--------'. 	- 	r fD 
 

II) 	 - -- - 20\ \+ - -21 -- - - -- 22 - 

	

Il! 	'\ 	 - s. 	 \J 

	

q 	 \ \ 
\'. 	- \ \ 	p' 	iP.82 	R.6 

I C I y 

	

TAVE t S PIT'O.1 	
H'ghland 

'\ 	 '- -'-' , 	 k 

	

i 	 s— 17 	 i6 	— 	15 - 

 • 

_/—ANL1AL'Yz  
- 'GRAVEL Tt-T B 9  

--—° 

RP 

	

• 	

- 

6"'o/5 	t" 

2 	 ' '• - 	''- 	/ %5 

1-- 

	

PP 	
PP 	51 	 I 

" 	ç 
 • 	

(_ 	( 	
I 	 5 

• 	
--27 

( 	I 
• 	 I 	' 	-V 	)\ 	 Ij 	-r 

TP8I R 7 	 1 	
TP 	R.6I 



I 

17.5: 	BLOCK: 6 
PERMIT: 	PEACE RIVER 1 
PERMIT#: 	9393080039 
PROSPECT: 	LOWER NONTAGENUSE RIVER VALLEY 

FEATURE: 	I1ONTAGENUSE CHANNEL WALLS 

- AND - 

. 

I:. 

17.6: 	AS ABOVE 
PERMIT: 	AS ABOVE 
PERrIITI/: 	AS ABOVE 
PROSPECT: 	PIONThGENUSE SURFICIAL COLLAPSE 

FEATURE: 	LARGESCALE DISPLACEMENT OF F'11TERThL 

TARGETS: 	LARGE SCALE CIRCULAR SURFICIAL FEATURE 
SMALLER CIRCULAR SURFICIAL FEATURES 
GEOCHEMICAL TESTING OF RIVER CHANNEL 

SAMPLE AREA: 1. Montagenuse River 
2. Block Slumps south of the Montagenuse 

SAMPLES: 	1. Stream channel sediment samples 
2. Screened stream bank and bar samples 
3. Grab samples: cobbles and boulders from river 
4. "6" Horizon soil samples on the collapse area 

LOCATIONS: 	According to Plontagenuse sample locations map. 

INVENTORY: 	As identified on sample list. 

REPORT: 

The Lower Iontaqenuse River is an small river flowing under 1 cusec. In 
July, the Montagenuse was carryinq a sediment load of close to 100% 
capacity. Sediments were highly bentonitic and made the stream completely 
grey. 

The Montagenuse River channel meanders with a wave legnth of about 
300 meters. There is no evidence in the channel that the stream was ever 
many orders of maqnituded larger than it is today. 
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PLATE -17 

[ 	PROCESS OF HYING, RECON, ACCESS, SAMPLiNG AND RECOVERY AT MONTAGENIJSE 

Collage of photos - upper left going clockwise: 

1. Montagenuse Valley outcrop at sample location #4. 

2 Transporting sample buckets down the Montagenuse River Valley 

3. Flying the "Bend in the Peace" where the Montaenuse spills into the Peace River. 

4 Garnets recovered from one of the Montagenuse samples. 

5 Equipment ready to make the trip into the Montagenuse River Valley.  

6 Murray J (Jim) Stapleton, the writer screening samples through a plastic insert screen into a 5 gallon bucket 
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PLATE -IS 	AIR PHOTOGRAPH OF LOCATION OF GROUND MAGNETOMETER SURVEY AT MONTAGENUSE 
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The channel contains numerous cobble and boulder filled sand and gravel 
bars and in some places, bars contain fine layers of graded sands, muds and 
bentonite clays rimmed with layers of magnetite. The River is known to 
contain placer gold. 

Lower channel cliffs are made of Upper Shaftsbury shales, covered with about 
2 meters of clean graded quartzite sands, underlaying three meters of irony 
mixed sand and gravels, under one meter of clay soil and till. 
There is a salt spring on the north side of the river about 100 meters west 
of sample location #3, which contains unidentified bedrock and precipitates. 
This will be explored in more detail next field season. 

A number of grab samples were taken from bars along a two kilometer stretch 
of the river. 

A volcanic glass boulder of about 20 cm was collected from a bar. 

A number of limey conglomerate boulders were collected from bars. 

The Lower montagenuse Valley is part of a massive slump area encompassing a 
series of smaller arcuate block slumps and slides. The area contains about 
six square miles of rugged heavily treed country. The vegetative cover is 
thick with Alder, Aspen, Spruce, Willow and low brush. Access is difficult. 

The soils in the Lower montagenuse Valley are bentonitic. It is difficult 
to tell lacustrine glacial sediments and from unconsolidated bedrock of the 
Dunvagen Formation. The Shaftsbury shales are sometimes identifiable. The 
block slumps and slides make it impossible to identify any strigraphic 
sequence by elevation. The mechanisms resulting in this massive areal slump 
are unknown. 

It is thought that a deep basement fault, mapped by Gerry Ross of the 
G.S.C., ending where the Montagenuse River turns west on the Samples tap, 
propagates to near suface and lends instability to this region. Beyond that, 
everything else is speculation. 

The Lower IViontagenuse Valley in my opinion, is a massive collapse system 
associated with deeper tectonic events. 

The volumes of water in the Montagenuse River, the shallow stream gradients 
and the meander wave length indicate that the montagenuse has not moved 
large volumes of material from the system. 

Massive volumes of material have been eroded out of the valley over the past 
ten thousand years. There is probably a verticle component to the the system 
and tectonic events have probably lent instability to the system resulting in 
some of the displacement. 

There is an intermitant creek that runs north near the middle of Section 32, 
through a steep walled canyon. We have named this creek, "Carbon Creek". 

For two kilometers, Carbon Creek cuts through unstable tills and unconsolid-
ated bedrocks. The channel of the stream is littered with cobbles and 
boulders deposited during glacial recession. 

11 
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Figure-66 Map-1:50,000 MontaenuseValleY 
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There is a hand-cut trail from Carter Camp Road to Carbon Creek in Sec. 32 
on the half section line. Just south of that intersection, there is a place 
in the bed of Carbon Creek where gas, assumed carbon dioxide, because it did 
not ignite, bubbles through the stream. Carbon Creek represents the location 
of a cross-cut fault, which interesects the Montagenuse Fault. 

The collapse region on the south side of the Lower Montagenuse River shows 
on air photographs as a one kilometer diameter circular feature. Sample # 5 
was taken along the hand cut line, near the center of this feature. The 
circular feature is mainly identifiable by vegetative patterns. This 
pattern is inconsistent with a north moving sequence of arcuate slumps and 
slides. 

There are numerous ten to twenty meter circular surficial features; muskegs; 
lakes and meadows and one mineral animal lick in the slumped side hills. The 
pattern of morphology in the Montagenuse Collapse would best be described as 
confused. 

I. 

On the Carter Camp Road just above the bottom of the valley, there are large 
half meter volume boulders of limestone, containing corals. This has come 
from a layer of limestone in the hillside where a .limey spring occurs. Many 
of these boulders were broken out and pushed to the east side of the road 
during road building. 

SAMPLE ANALYSIS 

Desliming and concentration of samples, sent to Loring Laboratories for 
processing resulted in recovery of good garnet and chrome diopsite 
populations. 

Samples numbered- 1 to-4, taken from the stream channel produced garnets. 
Sample number 5, from the hand cut line produced garnets. 
Sample number 6, from a surface feature in the hills produced garnets. 

A number of garnets and green grains were picked for microprobe. 

One grain from Sample #3-(7) collected from just below the mouth of Carbon 
Creek is classified as a pyrope, from an eclogitic source within the diamond 
inclusion field, according to Fipke, 1989. 

One grain from Sample # 4-(15) collected from the river channel further down 
stream is also classified as an eclogitic garnet. This is proximal to the 
limestone outcrop and to quartzite sand and gravel depositions in the cliffs 
above location #4, 50 the relationship between the eclogitic grain and the 
surounding geology is unknown. 
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• 	A number of chrome diopsides or clinoproxenes were recovered from the 
samples which were sent for microprobe and four of them were also classified 
as being in the diamond inclusion field; however, we have not finished 
analysing the data as of the date of this report. 

Our magnetometer survey along the hand cut line confirms the government aero 
magnetic map, except for one anomalous spike. The mag signature for this 
area is anomalous, like that for Block 2, but it does not show as a magnetic 
bulls-eye. 

In summary, there is structural data that says Montagenuse could contain 
intrusions which could be diatremes. There is geochemical evidence that 
there are intrusions which contain diamonds in the area. However, at 
Montagenuse, we do not know where those diatrëmes are located, yet. 

Magnetic data has not been much help in the exploration of this prospect. 
We have eclogitic diamond indicators - G5s. These indicators point to a 
lainproitic source. We do not expect this type of diatreme to be very 
magnetic. 

We do not have a model lamproite or a diamond indicator suite for that 
lamproite, to guide our exploration in this region. 

There are other samples which have not been processed yet. There are other 
grains which have not been analysed as their significance, as of the date of 
this report. 
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Figure -68 Paul Hawkins & Associates Samples Plug Index # 1 to 43 

TUL PLUG INDEX 	15-Nov-93  
•Iiil 	 ___ 

Colour 	Mineral 	Ishape 	Fraction 	Sample I Frame 
11 lRed-Brown 	Garnet 	sub-rounded 	+28 	TUL-112.3 
21 lRed-Brown 	Garnet 	Irounded1

_
6Para TUL-1 	1 	4 

3 Red-Brown 	Garnet 	Irounded 	r .6 Non ETUL-1 
4 11 lRed-Brown 	Garnet 	sub-rounded 	+28 LTUL-2 	5,6 

Red-Brown 	Garnet 	rounded 	.6 para 	TUL-2  
61 Red-Brown 	Garnet 	sub-rounded .6 non 	TUL-2  

	

7' _ Orange-Brown Garnet 	I sub-rounded 1.6 non 	TUL-3  
8 IPink 	lGarnet 	sub-rounded .6 non 	jTUL-3  
9 'Red-Brown 	Garnet 	sub-rounded 6 non TUL-3 	 7 

10 !Pink 	Garnet 	sub-rounded .6 Para TUL4 	 8 
- 111 lRed-Brown 	Garnet 	Sub-rounded! .6 Para TUL-4  
12 10range 	lGarnet 	sub-rounded .6 Para TUL4  
13 i Pink 	lGarnet 	sub-rounded .6 Non TUL-4  
14 Orange 	Garnet 	sub-rounded .6 Non TUL4  
15 Orange 	Garnet 	sub-angular .6 Non TUL4  
16 Red-Brown 	Garnet 	sub-rounded .6 Para TUL-4 	 10 

1 17i Pink 	Garnet 	sub-rounded .6 Para TUL-5 	 12 
181 10range 	Garnet 	sub-rounded .6 Non TUL-5 	 __ 
19 Pink 	Garnet 	!sub-angular 	+28 	TUL-5 	13,14 

S 20Pink Garnet sub-angular .6 Non TUL-6 15 
21 Orange-Brown Garnet sub-rounded .6 Non TUL-6 16 
221 1Pink IGarnet sub-angular 1 .4 Para TUL-lI 17 
23 Pink-Flesh 	Garnet 	iangular 	1 .6 Para TUL-11 	 18 
24 Red-Brown 	lGarnet 	sub-angular 	.6 Para TUL-11 	1 	19 
25 Purple 	Garnet 	sub-angular .6 Non TUL-1 .1_I_20 
26 i Pink 	Garnet 	sub-angular 1 .6 Non TUL-1 1 	121,22 

	

27 Red-Brown jGarnet 	sub-angular .6 Non TUL-1 1 1_23 
28 IPink 	iGarnet 	sub-angular 1 	+28 	ITUL-12 	i 	24 
29 Red-Brown 	Garnet 	sub-angular 	+28 	TUL12  
30 Pink 	Garnet 	sub-rounded 1 .6 Para TUL-12 	 25 
31 Red-Brown 	Garnet 	sub-rounded .6 Para TUL-12 	 26 
32 Pink 	Garnet 	sub-angular 	.6 Non TUL-12 	 27 

	

33 'Orange-Pink Garnet 	sub-angular 	.6 Non TUL-12 	1 	28 
34 1 Red-Brown 	Garnet 	sub-rounded1 .6 Para TUL-13 	 29 

1 35 Yellow 	 ? 	I angular 1 .6 Non TUL-13  
36 Red-Brown 	Garnet 	_sub-angular 	.6 Non _TUL-13  
37 i Wine-Red 	Garnet 	_crystal 	1_+28 _TUL-14 	 30 
38 	 et 	s Red-Brown 	Garnub-angular .6 Pam TUL-14  

1739 il  1Pink 	Garnet 	sub-rounded .6 Non TUL-14  
40 !Red-Brown 	Garnet 	sub-rounded .6 Non TUL-14  
41 Red-Brown 	Garnet 	sub-rounded .4 Para TUL-15 	 _ 
42 Purple 	Garnet 	sub-angular .4 Para TUL-15 	 31 
43 Red-Brown 	Garnet 	sub-angular .6 Para JUL-15  
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File #36226 

Client: TUL Petroleums Ltd. 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 
Tel: 274-2777 Fax: 275-0541 

Figure -69 Loring Labs: Graph of Na20% vs Ti02% for Samples 
Grain numbers can be referenced to Sample Plug Index 
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Figure -70 Paul Hawkins & Associates Samples Plug Index #43 to 80 

Red-Brown 	Garnet 	sub-angular .6 Non TUL-21 	1 
• 	45 _Purple 	Garnet 	sub-angular .6 Non TUL-22  

46 1 Purple 	Garnet 	rounded 	i .6 Non 'TUL-22 	I 
47 Purple 	Garnet 	sub-rounded .6 Non JUL-23  
48 1 Purple 	Garnet 	sub-rounded .6 Non TUL-23  
491 jPurple 	Garnet 	sub-rounded 1 .6 Non TUL-25  
501 1 Light Green 	Chrome-D sub-rounded .6 Non TUL-1  
51 1 Light Green 	Chrome-D. sub-rounded .6 Non TUL-2 

I. 

52 Blue Green 	Chrome-D i sub-angular [ .6 Non [TUL-2 
53 Light Green 	Chrome-D _sub-roundedj.6Non TUL-3 
54 Dark Green _CPX :sub-rounded J .6Non TUL-4 
55 Light Green _Chrome-Dsub-roundedJ.6Non TUL-4 
56 Bright Green _Chrome-D _sub-roundedj.6Non _TUL-4 
571 1 Bright Green _Chrome-D 'sub-rounded I .6 Non 1TUL-4 
58 Light Green 	Chrome-D I sub-angular  jj 2.9x3.3 _ TUL-5 
59 !Olive Green 	 sub-rounded, .6Non _TUL-5 
601 Light Green 	? 	_sub-roundedj.6 Non TUL-1 1 
61 11  iLight Green 	_Chrome-D _sub-rounded I .6Non TUL-12 
62 'Light GreenIChrome-D _sub-rounded l[_.6Non  TUL-12 
63 lBright Green _Chrome-D _sub-rounded: .6Non TUL-13 
64 Light Green 	_Chrome-D__sub-rounded .6 Non JUL-21 
65 Bright Green _Chrome-D 'sub-rounded i 2.9x3.3 _TUL-22 
66 Light Green _Chrome-Dsub-rounded .6Non _TUL-26 
67 Light Green 	Chrome-D sub-rounded j .6Non _TUL-26 
68 lOiliveGreen 1 CPX 	_sub-rounded! .6Non _TUL-26 
69 Dark Green 	?sub-rounded .6Non _TUL-26 
70 Bright Green _Chrome-D sub-rounded 2.9x3.3ITUL-31 
71 Bright Green _Chrome-D sub-rounded 2.9x3.3 'TUL-31 
72 Olive Green 	_CPX 	_sub-rounded i2.9x3.3 TUL-31 
73 i j Bright Green _Chrome-D sub-rounded f .6Non 1TUL-31 
74 Bright Green _Chrome-Dsub-rounded .6Non TUL-31 
75 Light Green 	Chrome-Dsub-rounded 2.9x3.3 TUL-31 

I 76 lUght Green 	Chrome-D _sub-rounded' .6Non TUL-32 
L77 1 Bright Green _Chrome-D _sub-rounded .6Non TUL-32 

78 Light Green 	_Chrome-Dsub-angular .6Non TUL-41 
79 Light Green 	_Chrome-Dsub-angular 1 .6Non !TUL-52 
80 !Olive Green _CPXangular 1 .6Non _TUL-54 
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File #36226 

Client: TUL Petroleums Ltd. 

1 

Loring Laboratories Ltd. 
629 Beavercjam Road N.E., 

Calgary Alberta T2K 4W7 
Tel: 274-2777 Fax: 275-0541 

Figure -71 Loring Labs: Graph of CaO% vs Cr203% for Samples 
Grain numbers can be referenced to Sample Plug Index 
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17.7: 	BLOCK 5 
PERMIT: MONTAGENUSE RIVER 
PERMIT: 9393080141 
PROSPECT: MONTAGENIJSE MAGNETIC ANOMALIES 1 to 3. 

FEATURE: Circular Surficial features 

TARGETS: AERO MAGENEIC ANOMALIES 

WORK: 	AREAL RECONNAISSENCE FOLLOWED UP BY GROUND RECON. 

BACKGROUND: 

There are three magnetic anomalies by the Montagenuse River and tributaries. 

These anomalies lie along the western edge of the Ksituan Sub-craton within 
the regional salient and embayments reported earlier in this text. 

These magnetic regions may be associated with the Ksituan-Chinchaga Suture 
Zone or with subdction of the Chinchaga, or with sebsequent cross-faulting. 

REPORT: 

All the anomalies are encompassed by Block 5. 

The location of the magnetic anomalies seem to coincide to some degree with 
circular surficial features. These have been photographed from the air and 
two have been located on the ground. 

The south anomaly could be responsible for diamond indicators at Montagenuse. 

Further investigation of these features is required. 
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Figure -72 Montagenu 
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17.8: 	BLOCK: 6 
PERMIT: 	PEACE RIVER 1 
PERMIT#: 	9393080031 
PROSPECT: 	NORTH PEACE RIVER ISLANDS 

FEATURE 	CHANGE IN DIRECTION OF THE PEACE RIVER 
KNOWN DEEP BASEMENT FAULT 
MONTAGENTJSE FAULT 

SAMPLE AREA: 1. Islands and bars in the Peace River 
west of the Montagenuse confluence. 

SAMPLES: 	1. Stream sediment samples from shorelines. 
2. Sediment samples from bars and islands. 
3. Sluiced and concentrated samples from islands. 

LOCATIONS: According to the North Peace River Islands map. 

INVENTORY: As identified on samples list. 

REPORT: 

In the Peace River, we discovered a light colored conglomerate that appears 
like lamproite. 

The Montagenuse Fault crosses the Peace River at the 1:00 o'clock position, 
where it bends to the south the south east of Township 84, Range 7, W6M. 

A magnetic anomaly exists within the curve of the North Islands bend. 

There are islands and bars stretching from the bend south for two miles. 

The Montagenuse River empties into the Peace at about the 3:00 o'clock 
position. Historical Places campsites are being built up and down the Peace 
River. One being established at the Montagenuse-Peace confluence is called 
Carter Camp. 

There is surficial evidence of the Montagenuse Fault,as steep walled values 
extend from the Peace River Lowlands,. 1000 feet, down to the valley floor. 
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PLATE -19 

F 
FLYING, ACCESS, ZODIAC, PANNING, SLUICING, RECOVERY OF CHROME DIOPSIDE 

ON THE PEACE RIVER 

Collage of photos - upper left going clockwise: 

1. Sedimentary material found in the Peace River Valley named D-1. Contains gamets, ohvine, quartz, 
rounded granite stone, rounded Iimstone cemented in a sand/glassy material 

2. Robin Stapleton (forefront) and Jeff Tempany, travelling the Peace River to Sample locations 31 
and 32. 

3. Flying the South Peace from Pratt's Landing, above Dunvegan, to "Bend in the Peace" where the 
Montagenuse spills into the Peace River. 

• 4. Plug ready for microprobe/SCM at the University of Calgaiy. 

5. Equipment for concentrating heavies with Robin Stapleton operating a small sluice. 

6. Assistants concentrating heavies at Sample location #32 on an island in the Peace River. 

7. Murray J. (Jim) Stapleton, the writer, panning and concentratng samples on an Island in the Peace. 
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The }-eace River channel is wide at this bend and the Montagenuse Collapse is 
one mile to the east. 

The valley walls are block slumping, wasting and sliding, all around the 
channel bend in this area. 	 - 

A ten meter thick secton of irony clean sands and gravels outcrop and cap 
some of the block slumps. These can be correlated for some two miles on the 
east banks. 

In the steep walls of the Peace River Channel to the south the Upper 
Shaftsbury Shale (marine) and the Dunvegan sandstones, shales and clays 
(deltaic) are plainly visible. About a hundred feet of glacial till rests 
on the Dunvegan. 

There is an aero magnetic anomaly on the lands to the west of this prospect. 
We sat an oil well named LL&E Pearl Earing 8-36-83-8 on the mag, so we call 
the mag anomaly by that name. There is a NE/SW fault associated with the 
mag anomaly so we call this fault "Pearl Earing Fault". 

There is a magnetic anomaly identified on the Canada Energy, Mines and 
.  Resources Aero Magnetic Map south of Perl Earing. It is called Tave's Pit 

anomaly after the gravel pits that lay over the anomaly, named after Orhan 
Taves, owner of two of the pits. 

Samples #31, #32 and #41 were taken from the bars and islands accross from 
Carter Camp. These samples were concentrated using a small sluice and gold 
pans on the islands.These samples were transported to Loring Labs in Calgary 
and processed. A significant number of garnets, chrome diopsides and other 
grains were recovered. These are listed on the Microprobe Pickings List. 

Eighty grains recovered from all of the TUL lands were microporbed. Eight 
chrome diopsides were from were from 31,31 & 41. Four were analysed 
and classified as clinopyroxenes, falling well within the Diamond Inclusion 
Field, according to Fipke, 1939 and two were marginally included. 

The microprobe data is included within this report. 

The glaciology of the area must be taken into consideration, but these 
diamond indicators must have been transported from an intrusive source nearby. 
The mag anomalies in the area or the Montagenuse Fault is the suspected 
source. 

. 
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Figure - 73 Montagenuse and Peace River Channel Sample Locations 
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CUr Tui. P*CIeU,V* Ltd. 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgaty Alberta T21C 4W7 
Tel: 274-2777 Fax: 275.0541 
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17.9: 	BLOCK 6 
PERMIT: 	HIGHLAND PARK 1 
PERMIT#: 9393080038 
PROSPECT: PEACE RIVER SOUTH CHANNEL 

AND DUNVEGAN 

 

FEATURE: THE RIVER CHANNEL 

TARGETS: TO TEST THE CHANNEL SANDS 

WORK: 	PANNING AND SLUICING BARS AND SHORES 

SAMPLES: 1. Concentrated samples from west river shores 
2. Concentrated samples from east river shores 

REPORT: 

I. 

. 

The river was accessed by Zodiac on three days. 

Sample #51 was taken on a sandy shoreline which contained large amounts of 
clean fine graded quartz sands with shows of magnetite. A 5 gallon sample 
was panned and concentrated. This sample was taken as representative of 
material comming from twelve miles of river below the Montagenuse. 

Sample # 52 was taken at the mouth of Fourth Creek in order to test material 
from the south part of Highland Park 1. Sample results are listed on Picking 
List and Loring Reports. 

Sample # 53 was taken on the east shore one mile north of Pratt's Landing. 
This shore contained fine graded quartzite sand with magnetite. There also 
appeared to be visible gold. A 5 gallon bucket was panned and concentrated. 

Sample # 54 was taken on a 1 meter thick sand deposit that stretched about 
50 meters. There was a considerable amount of magnetite in this shore and 
visible gold. A 5 gallon bucket of concentrate was sluiced using a small 
gasoline pump. 

Twenty-nine garnets from # 52 and 30 garnets from #54 were recovered along 
with some chrome diopsides. None fell into the diamond inclusion field. 

Loring Labs has not finished with gold assaying. 

A grab sample that appeared like lamproite was collected at Dunvegan. 

--215- 



- S  

S. 	 \. 

- 6 

'7 
-- 3 - 

jI 

/ 

'5- - 

	

-\- 	 9. -  — - 

	

, 	 S 

	

-/ 	 t\ 
.5  .1 

- 

eJ, 11  
-/- ------ -:- - , 	I 

5,- 

S I 

- - 20 
'5- 

-'-55 

-'--- 17 -- 

- 	1 
• 	I 

--21 

P IS 2kET:iI_S. 

Hghiond 
I ,,J 

- -I- - - 

T_ I 

52 

0 

r' 

z 
.0 

15 

/ 	 1 	I , Figure 75 Peace River - South Channel Sample Locations - 	- - 2 7  

II 	; 

1' 	 / :' I 	•- 

- T7:B2R. 117 - H 
.-.- 	 •I 	

- 

r -± 
- 

/ 

P.  - 

p p - 

	

L 	.. 
C .  

	

• 	 p / 
- 	•'\, 	.• 	1 	

, 	/ 

TP8I R 7 

-- ---23------ 24--- 

I 	 -  

- -- 32—-i-- 33-- 

-= 

)ttSLOflIQ 	
28- 

N J ç 
I 	i 	I 

'H 	

>rp 

1'  

- 

I-  -.--- 

,1 

	

) 	 I 

- 
- 27 

R.6 

—22- 

	

( 	 I 

'S 

	

,. 	'-F 	• 
ii 

.1 A 

	

2l 6 7 	/ 

77, 
 I 	 , •_;,_'/ 

I 	 ,-_/ 



I 
17.11 	BLOCK: 1 
PERMIT: 	WHITEMUD RIVER 1 
PERMIT#: 9393080036 
PROSPECT: LONE STAR 

I 

I  I o  

DATA: 	LONE STAR WELLSITES AND SIESMIC 
LONE STAR CREEK GARNETS & DIOPSIDES 
CANADA ENERGY & MINES AERO MAGNETICS 
TUL GROUND MAGNETIC SURVEY 
PRECAMBRIAN AND PHANEROZOIC MAPPING 

FEATURES KNOWN FAULTS AND GRABEN COMPLEX 
SURFICIAL LINAMENTS APPROXIMATING FAULT LOCATIONS 
SURFICIAL DEPRESSIONS 
CIRCULAR SURFICIAL FEATURES 
SULPHUR SPRING AND ANIMAL MINERAL LICK 

SAMPLE AREAS: 1. SAMPLE AROUND LONE STAR HILL BASEDON FEATURES AND 
MAGNETIC ANOMALY. 

2. SAMPLE LOCATIONS AS ON LONE STAR SAMPLES MAP. 

L. 

SAMPLES: 	1. SURFICAL DEPRESSIONS 
2. RING FEATURES AND SANDY RIDGES 
3. MAGNETIC ANOMALY 
4. CREEK CHANNEL AND BANK 
5. DOWN ICE FROM FEATURES 
6. FOLLOW UP TO LOCATIONS THAT RURNED GOOD GARNET POPULATIONS 
7. SAMPLING ON A HAND CUT LINE CROSSING THE MAG HIGH 
8. ROCK AND GRAB SAMPLES - VOLCANIC BOULDERS 

LOCATIONS: ACCORDING TO LONE STAR SAMPLES LOCATIONS MAP 

INVENTORY: ACCORDING TO SAMPLES LIST. 

RETURNS: 	ACCORDING TO GRAINS INVENTORY 

MICROPROBE: ACCORDING TO MICROPROBE LIST 

RESULTS: 	ACCORDING TO LORING LABORATORIES REPORT 

--217- 



PLATE -20 

FLYING, ACCESSING BY 4X4 AND ATV, RECOVERY OF GARNETS - LONE STAR 

Collage of photos - upper left going clockwise: 

1. Camping at Sulphur Lake Provincial Campsite, Clear Hills. 

2. Bentonite in the Clear Hill makes the roads greasey and it peals the paint off some vehicles. 

3. Using 1:250,000 Topographical maps and Forest Cover series to navigate the Clear Hills. 

4. Garnets recovered from the Lone Star Creek, Sample # 15. 

5. "Bush crashing" to get to targets picked from air photography and flying the permits. 

6. Lone Star Prospect on hillside on the east flank of the Clear Hills. 
Canada Cities Services Petroleum Corporation CCS LONE STAR (2438 metres) 1953 and 
Precambrian Shield Resources Limited 1980 weilsites - LSD 15-7-89-1W6M.. 
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TUL PETROLEUMS LTD. 

- 	STRUCTURE AND FAULTING 	- 

Figure - 76 

1:250,000 	I 	 I Map # 4-I 

TUL HEAVY METAL PERMITS 

. 
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HISTORY 

The Lone Star Prospect was named after two oil and gas drilling sites on the 
property. 

Canada Cities Service Petroleum Corporation shot siesmic and drilled wildcat 
exploritory hole CCS LONE STAR No 1 to 7,007 feet (2438 meters) in 1953. The 
location was named after a hamlet 17 miles to the east. 

Precambrian Shield Resources Limited shot additional siesmic and drilled a 
hole two hundred meters south of CCS in 1980; ground elevation:830.24m (2724 
feet). 

The assumed Precambrian Shield Resources target was the Mississippian 
Debolt, which tops at —657 meters, 1487 meters below ground. (4,878 feet) 

TIJL acquired the township based on basement geology and faulting. 

The CCS and Precambrian electric well logs have not been much help to date. 

TOPOGRAPHY 

Lone Star Hill is one of several topographical features that rise from a 
northwest/southeast trending upland, part of the Clears Hills, transected by 
glacial erosion as an outlaying ridge or regional salient eighteen miles 
long. 

Lone Star Hill rises to the 2,850 foot elevation and the tone Star Prospect 
is located on the southeast tlank,around the 2,640 foot elevation (806in GPS) 
in Section 17, Township 89, Range 1, W6M. 

BEDROCK 

The Lone Star outlier bedrock is Upper Cretaceous Puskwaskau, a dark grey 
marine shale. Underlying the Puskwaskau is the iron laden Bad Heart 
Formation, a quartoze sandstone, mudstone and oolitic sandstone marine layer 
varying from 3 to 30 feet thick. (Bertram & Mellon, 1975) Lone Star Creek 
erodes to about the Bad Heart at the 806 meter elevation. 
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CRETACEOUS 	 BEDROCK GEOLOGY OF NORTHERN ALBERTA 

RESEARCH COUNCIL OF ALBERTA 

	

28 	WAPITI FORMATION: grey carbonaceous feldspathic sandstone, silty shale, 
[ 	 bentonite; thin coal beds; nonmarine 

	

27 	PUSKWASKAU FORMATION: dark grey fossiliferous shale, silty in upper 
part; marine 

BAD HEART FORMATION: fine-grained quartzose sandstone, ferruginous 
oolitic sandstone and mudstone; marine 

KASKAPAU FORMATION: clarkrey ,  silty shale, ironstone partings; inter- 

	

25 25 	heckled in lower part with 	ra!ndiartzossstone and thin 
beds of ferru inous oolitic mudstone; marine 

24 b I  UNNAMED DARK GREY SHALE, Caribou Mountains and Buffalo Head 
Hills 

	

24 a 	SMOKY GROUP: dark grey shale and silty shale, ironstone partings and con- 
cretions; marine 

I RANGE 1 W6M 	 ,- _ 1  -. ____ -I.__.: .:..._. — : 	 • r.. — 	 .. . 	i. 	 c — 

Figure -78 Lone Star Bedrock Map 
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FIGURE -79 

CONTOUR MAP OF TOP OF PALEOZOIC 
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Township 89, Range 1, W6M shows Canada Cities Service drillsite location and likley Debolt target. 
There is structure and faulting at Lone Star.  

Prospect: 	LONE STAR 

Map: 	TOP OF THE PALEOZOIC 

Detail: 	Structure and CCS Drill Target 
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FIELD TRIP #1: 5 - 5 gallon buckets of soil samples 
LONE STAR 

FIELD TRIP #5: 22 - 5 gallon sample buckets 
LONE STAR 	 - grab samples and rocks 

FIELD TRIP #6: 	- Ground Magnetic Survey 
LONE STAR 	2 - 5 gallon sample buckets 

- grab samples and rocks 

REPORT: 

Anomalous numbers of garnets were recovered from the Lone Star sample 
locations. These garnets look encouraging, both in form and colour. 

On the Lone Star outlier, the Clear Hills probably have not undergone very 
glacial erosion. 

There is between zero and fifty feet of overburden on the hill we call Lone 
Star Hill, (after the Canada Cities Service Lone Star 15-7-89-1 W6M.) 

Glacial scouring has taken place mainly on the northeast side of the hill. 
There is an ice mound landform on the east flank and about thirty stagnant 
ice features two to three miles to the west and south, forming a crescent 
pattern. 

On top of the hill, the Lone Star Prospect has a number of ovular muskegs; 
lows filled with oganic materials; black spruce trees and spagnum mosses 
are growing over them. Theses are depressions, but they may not be just 
muskegs. Some have sandy ring features around them which could be pipe 
related suficial features circling collapsed bedrocks. 

On pipe-feature 3, we recovered a population of garnets from the surrounding 
ring feature. We have recorded a magnetic spike on P-3, a compass polarity 
reversal at sample location 11.2, just to the east, and vkcanogenic rock 
samples in 11.2 tills. 

We have observed a layer of glacial debris at the Animal Lick - sample # 17, 
which lies in a ravine, surely on bedrock, probably the Bad Heart Formation, 
at about the 806 meter elevation on the east slope. 
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I PLATE -21 

ACCESS, AUGER DRILLING, SURVEYING AND RECOVERING SAMPLES AT LONE STAR 
r 

Collage of photos - upper left going clockwise: 

I. Crossing Lone Star Creek. 

[ 	
2. Surveying for Ground Magnetometer Survey. 

3. Auger Drilling Three Meter Samples and collecting them in five gallon buckets. 

4. Getting samples back to the Van in October sampling project, 1993 

• 5. Carrying soil sample buckets from sample location # 13 (Muskeg Low) at Lone Star. 

6. Camping on Lone Star Creek, Jim Stapleton (left) and Ian Tempany (right). 

7. Lone Star Prospect on hillside on the east flank of the Clear Hills. 
Canada Cities Services Petroleum Corporation CCS LONE STAR (2438 metres) 1953 and 
Precambrian Shield Resources Limited 1980 weilsites - LSD 15-7-89-1W6M. 
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There are several circular features on Lone Star Hill which are in the order 
of 50 acres and which could be associated with know faulting and the Lone 
Star Graben. These coincide somewhat with the magentic anomaly after 
interpretation. Anomalous numbers of garnets were recovered from Lone Star 
Creek, which cuts through the largest circular feature. 

The successions of glacial ice have butted up against the north side of Lone 
Star Hill and have shovelled material up and over this hill and the hill to 
the south, dumping debris on the south side in the broad arc in the form of 
stagnant ice features and ice mounds. Since there is little overburden and 
there has been erosion through the Puskwasau to the Bad Heart, the circular 
surficial features may be a surficial response to underlying circular 
intrusive pipe-like bodies or diatremes, which show as a magnetic anomaly. 

The high number garnets from Lone Star Creek at the sample location # 15 may 
-indicate that this is proximal and down ice from a pipe, near a known fault. 

RESULTS: 

Results of our ground magnetic survey are shown on following pages. Our 
survey detected the magnetic anomaly shown on the Canada Aero Magnetic Maps 
at Lone Star. The government data is shown to be reliable. 

The magnetic anomaly is a broad magnetic regional high,peaking at sample #16 
- "Garnet City," - and just east of a large animal mineral lick and 
sulphur springs - sample # 17. The differential over one mile is about 100 
gammas. 

I! 

CONCLUSION: 

High populations of garnets and some magnetite, together with known faulting 
and surfacial evidence of same, indicates that there may be an intrusion at 
Lone Star. 

The lack of kimberlitic diamond indicators means that, if a pipe or sub-pipe 
diatremes intruded into the Puskwaskau, then these may not be 
diamondiferous, but that does not mean the larger intrusive body indicated 
by the broad magnetic anomaly, does not contain diamonds. We are early in 
the exploration program. 

The estimated depth of a "main body" intrusive is two thousand feet below 
• 	ground level, or at the depth of the Fish Scales Marker, the level at which 

Saskatchewan diamonds are being found. (according to Rhonda Mining) 
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PLATE -22 

I 
HYING TARGETS, SAMPLING AND GROUND MAG SURVEY - LONE STAR 

Collage of photos - upper left going clockwise 

1. In Tenipany, Biologist and field assistant, digging a one meter deep trench and collecting soil samples. 

2. Paul Hawkins (left) of Hawkins & Associates supervising the ground mag survey with Michael J. Kelly, 
Mining Engineer, canying Out the survey. 

3. Kelly (left) and Stapleton (right) chaining off 25 metre intervals for magnetometer survey. 

4. Travel by ATV and clearing siesmic cut lines. 

5. Garnets recovered from the Lone Star. 

6. Inspecting, bagging and idenfifyiug samples and soil horizons. 

7. Lone Star Prospect on hillside on the east Think of the Clear Hills and musket depresson& 
Canada Cities Services Petroleum Corporation CCS LONE STAR (2438 metres) 1953 and 
Precambrian Shield Resources Limited 1980 weilsites - LSD 15-7-89-1W6M. 
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Figure-82 	LONE STAR PROSPECT 
I 	 GEOPHYSICAL - GROUND MAG SURVEY 
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17.12: BLOCK: 1 

FILE: PROSPECT: 	 PERMIT: 	PERMIT # SANPLE# 

17.16 IRON LEASE CREEK 	 WHITEMUD R. 4 II 9393080032 #21 
17.15 PIKE CREEK AT WHITEMUD BRIDGE 	WHITEMUD R. 3 # 9393080035 #22 
17.13 SILVER CREEK GRAVEL PIT 	WHITEMUD R. 5 II 9393080111 #23 
17.14 WHITEMUD RIVER AT BEATON S. 	WHITEMUD R. 5 II 9393080111 #25 

COMPRESSOR STATION PICNIC SITE 
17.14 WHITEMUD W. OF BEATON PIC.SITE WHITEMUD R. 5 # 9393080111 #26 

FEATURE 	17.16 IRON LEASE MAGNETIC ANOMALY 
17.15 WHITEMUD RIVER VALLEY 
17.13 SILVER CREEK GRAVELS 
17.14 WHITEMUD RIVER GREY QUARTZITES 

I• 
SAMPLE AREAS: 

17.16 Side bank south side of a small creek 
17.15 Small tribuary to the Whitemud River 
17.13 North bank in Silver Creek Pit. 
17.14 Dry bed and bank of Silver Creek 

Cliffs on the Whitemud SW of Beaton Station. 

SAMPLES: 	17.16 trenched a 5 gallon bucket full of soil "B" Horizon 
17.15 Sediment channel and upper bank samples on Pike Creek 

near the confuence the confluence with Whitemud River. 
17.13 Soils and rocks from Silver Creek Pit. Some bags and 

a 5 gallon bucket screened for processing. 
17.14 Sands and rocks from a steep bank west of the Beaton 

- 	South Compressor Station picnic site and in the dry 
bed of Silver Creek. 

17.14 Upstream from Beaton picnic site, a 5 gallon bucket 
of clean grey quartzite sand with irony lenses was 
taken from a steep cliff and bank on the north side 
of the Whitemud River channel. 

LOCATIONS: 	Accoring to Whitemud sample locations map. 

H 
	INVENTORY: 	As identified on samples list. 
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PLATE -23 

FLYING, PICKING TARGETS, ACCESS BY ZODIAC AND RECOVERING GRAINS r 	 FROM Wn[IJMUD RIVER 

Collage of photos - upper left going clockwise: 

1. Whitemud River at Silver Creek Gravel Pit. 

F 
2 Unloading the Zodiac into the Whitemud River and taking  samples 

3. Irony sands in banks of Whitemud River. 

4. 
Zodiac and taking samples on the Whitemud River. 

5. Bridge over the Whitemud about three miles west of Silver Creek Gravel Pit. Pike Creek 

6. Garnets. 

7. Eight miles south east of Lone Star prospect on hillside on the east Think of the Clear Hills. 
Canada Cities Services Petroleum Corporation CCS LONE STAR (2438 metres) 1953 and 
Precambrian Shield Resources Limited 1980 weilsites - LSD 15-7-89-1W6M. 
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REPORT: 	
/ 

H. 

The logging road from Fairview via Hines Creek to Sulphur Lake passes the 
boundary of the Iron Leases which hold the Clear Hills Iron deposits. A small 
creek crosses the road in Sec. 16, Twp 87 Rge 3 W6M. We called this unnamed 
creek, "Iron Lease Creek". We took a 5 gallon sample from the south bank of 
the creek about 10 meters east of the road crossing. This is 15 miles (24K1) 
down ice, south west, from Lone Star. This sample, #21, contained re-brown 
garnet and light green chrome diopside. 

The road from Fairview via Hines Creek to Sulphur Lake crosses the Whitemud 
River as shown on enclosed maps. Just south of the bridge, a creek we called 
"Pike Creek", enters the Whi.temud River. This location is eight miles down 
ice from Lone Star. This sample, # 22, was taken from the north bank and the 
channel bottom of Pike Creek,about 50 feet (15 meters) west of where it enters 
the Whitemud River. 

The channel contained clean fine quartzite sand. The sample was processed at 
Loring Labs and returned red-brown and purple garnets and bright green chrome 
diopside; shown on the Grains Inventory and the Microprobe Pickings lists. 

$ee of the grains registered in the Diamond Inclusion Field. 
0 it,E 

Four miles southeast of the Whitemud Bridge is the Silver Creek Gravel Pit. 
It is located just north of the easterly running Whitemud and eight miles 
south of Lones Star. This is a substantial pit with many micaceous 
cobbles and boulders and also ironstones. This pit must be a glacial esker or 
moraine. The soils overlaying this gravel filled hillock are filled 
with iron red soils. A 5 gallon bucket,sampie # 23, was screened and sent to 
Loring Labs in Calgary for processing. Two purple garnets were picked and 
microprobed. Neither purple garnet from sample 23 registered in the Diamond 
Inclusion Field. 

Just east of the pit, a road goes south past the American Trading and 
Petroleum Beaton River South Compressor Station and then accross the 
Whitemud. On the north west side is a picnic site. Samples were taken in 
the cliff behind the picnic site and with the zodiac we obtained samples up 
River a few hundred meters. Samples from the cliff, # 25, yielded purple 
garnet. The one picked for microprobe did not fall into the Diamond Inclusion 
Field. 

Several samples of clean grey quartzite sands were taken from the north bank 
of the Whitemud. The location was accessed by Zodiac. The cliffs of brown 
quartzite sands and a layer of clean grey quartzite sand, sometimes with iron 
lenses, were sampled. A 5 gallon bucket sample #26 returned many light, olive, 
light green and bright green chrome diopsides, clinopyroxenes and one unknown 

• 

	

	green grain. These are interesting but did not register in the diamond 
inclusion field. 
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The Clear Hills around Sulphur Lake and Lone Star have magnetic targets and 
surficial features that lead us to believe that there are kimberlite pipes 
in the Clear Hills near Sulphur Lake and Lone Star and there have been lots 
of garnets and chrome diopsides in the samples taken. 

The Clear Hills around Lone Star have been eroded by glaciation on the north 
side. Topographic patterns show that the direction of ice flow has cut the 
hills north to south. A lot of material has been eroded off the north side 
and the tops and dropped on the south slopes as stagnant ice features and 
ice mounds. Further south on the flanks of the hills and into the broad 
valleys, as where the whitemud runs, till has been deposited mixed tills and 
recessional moraines. Silver Creek Gravel Pit is such a feature. There may 
be pipes to the north of Silver Creek Pit. Garnets and Chromes exist in 
the moraines and in the graded quartzite sands. 

This area has only begun to be explored. 



Ii 
ADDITIONAL FIELD WORK 

REPORTS PENDING COMPLETION OF WORK 

17.17 SQUIRREL MOUNTAIN - 8 and WHITEMUD RIVER 4: Sample #61 was taken over 
a magnetic anomaly and inventoried. This ground was deforested by logging and left in, up 
to one metre furrows. A 5 gallon bucket sample was filled from several locations along a 
quarter mile of abandoned road. The earth was red with iron and the sandy soils appeared to 
contain patches with magnetite. 

17.18 STONY LAKE: JACK CREEK -7 Sample #62 was taken from a sand ridge and circular 
feature 30 metres east of the road in irony sandy clay. Further samples were taken on Bad 
Heart ironstone outcrops for gold in October of 95 and are in the TUL Ironcap Report. 

17.19 BLOCK 2 - S. W}HTEMUD LAKE: was reconned by plane, accessed by ATV on the 
ATAPCO compressor station road and samples of Bad Heart ironstone and irony sands were 
taken in July of 1995, report pending. 

17.20 WORSLEY 1 - Worsley Graben: was reconned but field work was given up. Dropped 
permit. 

17.21 BLOCK 4 - EUREKA RIVER 1: was found to be flat laying ground with few outcrops. 
This permit was dropped. 

17.22 JACK CREEK: as above, but this permit surrounds the Marum iron ore leases. Samples are 
awaiting assay for gold. 

17.23 SWIFT CREEK: (Rambling Creek/Notikewin Fire Tower) Three field trips were made 
specifically to evaluate this property, which surrounds the Marum Block 'C' - "Probable" iron 
ore reserves and off-sets the Marum Block 'B' "Proven" iron ore reserves. This work will 
be included in our Ironcap Report. This property has proven gold in the Bad Heart, by assay. 

17.24 CLEAR CREEK: a magnetic anomaly, probably associated with basement - Permit dropped. 

17.25 DOIG TOWER: a magnetic anomaly, remote and fairly inaccessible - Permit dropped. 

L. 

Ir 

. 
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18.0 SAMPLES INVENTORY 	 NOVEMBER 30,1993. 

BLOCK 6 
BLOCK 6 
BLOCK 6 
BLOCK 6 
BLOCK 6 
BLOCK 6 
BLOCK 6 

PEACE RIVER1 9393080031 PEACE RIVER FAULT/RIVER BARS 
PEACE RIVER1 ..........PEACE RIVER FAULT/RIVER BARS 
PEACE RIVER1 ..........PEACE RIVER FAULT/ISLANDS 
HI-LND PARK1 9393080038 PEACE RIVER TAVE'S MAG/W.SHORE 
HI-LND PARK1 ..........PEACE RIVER TAVE'S MAG/E.SHORE 
HI-LND PARK1 ..........PEACE RIVER TAVE'S MAG/W.SHORE 
HI-LND PARK1 ..........PEACE RIVER MONTAGENU5E/E.5HORE 

TUL# 31 
TUL# 32 
TUL# 41 
TUL# 51 
TUL# 52 
TUL# 53 
TUL# 54 

BLOCK 1 WHITEMUD R.4 9393080032 SQUIRREL W. MAG HIGH/HILLY LAND TUL# 61 
BLOCK 1 WHITEMIJD R,4 ..........STONY LAKE SUTURE/RING FEATURE TUL# 62 
BLOCK 6 PEACE RIVER1 9393080031 MONTAGENUSE FAULT/LL.&E 3-36-83-7 TUL# 71 
BLOCK 6 HI-LND PARK1 9393080038 TAVE'S PIT MAG HIGH/GRAVEL PIT TUL# 81 
BLOCK 6 HI-LND PARK1 ..........NAG ANOMALY MAG HIGH! NONE TUL#111 

. 

TUL PETROLEUMS LTD. 
PEACE DIAMOND JOINT VENTURE 
PEACE RIVER DIAMOND EXPLORATION 
SOIL & SEDIMENT SAMPLES 

5 GAL BUCKETS 
BLOCK # PERMIT NAME PERMIT # PROSPECT TARGEr FEATURE 	SAMPLE# 	TYPE 	DESC. PROCESS 	LOCATION LAB 

-----------------------------------------
W.LAT/N.LONG 

BLOCK 6 PEACE RIVER2 9393080040 PEARL EARING PEARL EARRING FAULT 08-36 	SOIL. 	55GAL COMPOSITE...... 	YES 5gal BLOCK 6 HI-LND PARK2 9393080122 PEARL EARING MAGNETIC ANOMALY 	14-30 	SOIL 	60GAL COMPOSITE.......... YES 5gal 
BLOCK 6 PEACE RIVER1 9393080031 MONTAGENU5E COLLAPSE/POINT BAR TUL# 1 	STREAM 5GAL SCREENED ............YES 
BLOCK 6 PEACE RIVER1 ..........MONTAGENUSE FAULT/CONFLUENCE 	TUL# 2 	STREAM 	5GAL SCREENED ...........YES 
BLOCK 6 PEACE RIVER1 ..........MONTAGENUSE COLLAPSE/SLIDE/CLIF TUL# 3 	BANK 	5CAL SCREENED ...........YES 
BLOCK 6 PEACE RIVER1 ..........MONTAGENUSE RIVER CHANNEL 	TUL# 4 	CHANNEL 	" 	SCREENED ...........YES 
BLOCK 6 PEACE RIVER1 ..........MONTAGENUSE CIRCULAR SURFICIAL TUL# 6 	SOIL 	5GAL SCREENED ...........YES 

WHITEMIJD R.1 9393080036 LONE STAR TUFF RING/SAND RIDGE TUL# 11 
WHITEMIJD R.1 ..........LONE STAR 	CIRCULAR/SURFICIAL TUL# 12 
WHITEMUD R.1 ..........LONE STAR 	DEPRESSION & RING 	TUL# 13 
WHITEMUD R.1 ..........LONE STAR 	MAG.HIGH/RI5E/HILL TUL# 14 
WHITEMUD R.1..........LONE STAR 	CIRCULAR SUR./CREEK TIJL# 15 
WHITEMUD R.4 9393080032 IRON LEASE MAG.HIGH/CREEK 	TUL# 21 
WHITEMUD R.3 9393080035 WHITEM1JD R MAG.HIGH/RIVER 	TUL# 22 
WHITEMUD R.5 9393080111 SILVER CR. GRAVEL PIT/MORRAINE TUL# 23 
WHITEMUD R.2 9393080037 SULPHUR L. MAG HIGH/HILL 	TUL# 24 
WHITEMIJD R.5 9393080111 BEATON ST. CLEAN SAND CLIFFS 	TUL# 25 
WHITEMUD R.5 ..........BEATON ST. CLEAN SAND BANKS 	TUL# 26 

SOIL 	5GAL 	NONE 
SOIL 	5GAL 	NONE 
CLAY/BEN 5GAL 	NONE 
CLAY 	5GAL 	NONE 
CHANNEL 5GAL SCREENED ...... 
BANK 	5GAL 	NONE 
CHANNEL 5GAL SCREENED ...... 
SOIL 	5GAL SCREENED ...... 
ABANDONED - - 	- - 	- - 
QUARTZ 5CAL 	NONE 
QUARTZ 5GAL 	NONE 	.. . 

BAR 	5GAL CONCENTRATE 
BAR 	5GAL CONCENTRATE 
ISLAND 5GAL CONCENTRATE 
SANDBANK 5GAL SHOVEL 
4TH CK. DELTA CONCENTRATE 
PRATT'S 5GAL CONCENTRATE 
3-BEAR TREES,SAND.CONCENT..... 

CLAY SOIL/MAGNETITE NONE ..... 
CIRC. SANDY RIDGE NONE 
CLAY/SAND/QUARTZ 	NONE ..... 
GRADED SAND/GRAVELS NONE ..... 
RED/IRON/CLAY 	NONE 

BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 
BLOCK 1 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 

- - NO 
YES 
YES 

YES 
• . . . . YES 

YES 
YES 
YES 
YES 
YES 

NO 
..... NO 

NO 
..... NO 
• . . . . NO 



- •- T 

TABLE-S 

SAMPLE AREA PERMIT NAME NUMBER PROSPZCr,rARGZT 	PEATUREILOCATION 	SAMPLE TYPE 	SIZE 	PROCESS. 	LAB 

	

LONE 	 (MIP 	 IELDIN 

	

STAR   	
NVENTORY 

	

11.1 	BLOCK 1 WHrrEMUDIL 1 9393080036 LONE STAR HELL 	SAND RIDGE 	 TRENCHED 	5GAL 	 NO 

	

1LII 	BLOCK 	WHflE(UDR.I 	
" 	 B"&"CMSOJLS 	5GAL 	 NO 

	

11.12 	BLOCK 1 WHITEMUDIL I 	
" 	 5 GAL 	 NO 

	

11.17 	BLOCK I WH1TEMUD R. 1 	" 	 ocks & grabs 	5 GAL 	 NO 

	

11.2 	BLOCK 1 WH1TEMUD R. 1 

	

11.4 	BLOCK 1 WHITEMUD R. I 	
" 	 5 GAL 	 NO 

	

1110 	BLOCK 1 WHITEMUI) R. 1 	" 	LOW BOG RING feature 	 AUGERHOLE 	5 GAL - 	 NO 

	

1111 	BLOCK 1 WH1TE34TJD R. 1 	" 	
B" & "C" SOILS 	5 GAL 	 NO 

	

15.1 	BLOCK 1 WHITEMUDR. 1 	" 	LONE STAR CREEK 	CREEK BED 	 EDIMENTS 	5 GAL. 	 NO 

	

15.2 	BLOCK 1 WH1TEMUD R. 1 	 LONE STAR ROAD 	ROADSIDE/IRON SAN]) 	OIL 
16 	BLOCK 1 WHITEMUI) R.. I ' 	LONE STAR Meg Anomaly MAGNETIC CENTRE 	IRENCHED 	5 GAL 	 NO 

	

17.0 	BLOCK 1 WHITEMUD R. I 	" 	Hana Cut Line/Meg Cent. 	Animal Mineral Lick 	rmcHm 	5 GAL. 	 NO 

	

17.0 	 rock samples and grags 

	

18.0 	BLOCK I 	WHITEMUD R.. 1 	" 	LONE STAR MAO 	Edge of hill/surface feature 	TRENCHED 	5 GAL. 	 - NO 

	

19.0 	BLOCK 1 WHITEMUD R.. I 	" 	LONE STAR ANOMALY 	Sandy ridge/ring feature 	TRENCHED 	5 GAL 	NO 
19.1 	BLOCK 1 	WHITEMUD R. 1 	" 	as above 	 as above 	 'C" honzon 	 5 GAL 	 NO 
192 	BLOCK 1 WHfEMUD R. i 	" 	 " 	

" 	 5 GAL. 	 NO 

	

19.21 	BLOCK 1 	wHrrEf.fUD R_ 1 	" 	 ' 	 " 	
" 	 5 GAL 	 NO 

	

INT1$ 	BLOCK 1 WHITEMtJI) R. 1 	' 	LONE STAR RING 	CUTLINES INTERSECT 	TRENCHED 	5 GAL 	 NO 
INT2.10 BLOCK 1 WH1EMtJD R. 1 - 	LONE SAND RIDGE 	BESIDE SEISMIC LINE 	TRENCHED 	5 GAL 	 NO 

	

INT2.11 BLOCK 1 WHTrEMUDR. 1 	" 	 above 	 abov, 	 above 	 5 GAL 	 NO 



-I.--- 
SAMPLE AREA PERMW NAME NUMBER PROSPEcrrrARGET 	FEATURE/LOCATION SAMPLE TYPE 	SIZE PROCESS 	LAB PEACE  

RIVER 	
(Map Fivgure -73) 

	

TUIA 31 BLOCK 6 PEACE RIVER 1 	9393080039 PEACE RIVER 	 FAULT/RIVER BAR 	BARS 	 5 GAL CONCENTRATE EYES

FTULN

32 BLOCK 6 PEACE RIVER 1 9393080039 PEACERIVER FAULT/RIVER BAR 	BARS 	 5 GAL CONCENTRATE  

	

 41 BLOCK6 PEACE RIVER 1 	9393080039 PEACE RIVER FAULT/ISLANDS 	 SANDBANK 	5 GAL CONCENTRj YES
5j BLOCK6 HIGLPARJ( 	9393080038 PEACERIVER 	- TAV 	AGANOMALY WEST SHORE 	5GAL SHOVEL 	YES TUIJ/ 52 BLOCK 6_ HIG}JL PARK 1 	9393080038 PEACE RIVER 	 TAVES/MAG ANOMALY E 

	

MU 53 BLOCK 6 HIGHL PARK 1 	
AST SHORE 	5 GAL CONCENTRATE YES 

__— 9393080038 PEACE RIVER 	 TAVES/MAG ANOMALY WEST SHORE 	5 GAL CONCENTRATE YES 

	

TUIJ 54 BLOCK 6 HIGHL PARK 1 	9393080038 PEACE RiVER 	 N. of PRA1TS LANDING EAST SHORE 	5 GAL_—  AND.CONCENT YES 
liree Bear (Scratching) Trees Gold Assay Done 	<50 

CLEAR  
HILLS 	 (Samples Maps, Figures and 	we Field Notes) 	

INVENTORIED 

	

TLJIfl 61 BLOCK 1 WHITEMIJD R.4 	9393080032 SQUIRREL MT. WEST 	MAO ANOMALY/Hilly 	Clay Soil/Magnetite 	5 GAL 	NONE 	 NO 

	

TULI 62 BLOCK 1_—  WHITEMIJ!) R.4 	9393080032 STONY LAKE 	 SUTURE Z./rin g  feature 	Cir. Sandy Ridge 	5 GAL. 	NONE 	 NO TULH 71 BLOCK 6 PEACE RIVER 1 	9393080031 MONTAGENUSE FAULT 	03-36-83-7-w6M 	 as above 	 as above 	 NO 

I

TUL# 81 BLOCK 6 HIGHI., PARK 1 9393080038 TAVES PIT/MAci HIGH TAVES GRAVEL PIT haded Sand/Gravel 
5 GAL ONE NO 

TULA 91 BLOCK 6 HIGHL PARK 1 9393080038 TAVES PIT/MAO HIGH TAM GRAVEL PIT 
I0  5 GAL 'lONE NO 

UIiI IL BLOCK 6 HIGHJ.. PARK 1 9393080038 MAO ANOMALY FLAT TREED SEIS. LINE RED/IRON/CLAY 
5 GAL NONE NO 

1ONTAG 	
(Sam lea-Appendix VI) RIVER 

	

TUIAU BLOCK 6 PEACE RIVER 1 	9393080039 MONTAGENUSE RIVER 	U. GRAVEL OUTCROP 	Fluvial Clean Sand 	5 GAL 	25" SCREENED YES 

	

TUIAL BLOCK 6 PEACE RIVER. 1 	9393080039 MONTAGENUSE RIVER 	L GRAVEL OUTCROP 	CobUey Iron Sand 	5 GAL 25" SCREENED YES 

	

TUIA14 BLOCK 6 PEACE RIVER 1 	9393080039 MONTAQENUSE RIVER 	L GRAVEL OUTCROP 	Brown Iron Sand 	5 GAL 25" SCREENED YES 

	

TUL4.0 - BLOCK 6_ PEACE RIVER 1 	REGIONAL UNDISCLOSED 	 NEW GRAVEl. OUTCROP Gravel pit grab 	10 GAL lONE 	 YES 



18.1 	
TABLE -11 GRAINS PICKING RECORDS 

Paul A. Hawkins & Associates Ltd. 
	 Project# ru 

s. 
Locatmm- 

. 

Fraction 

+28 	
Grab  CXPJI 	-7 

gamete 
I' 

cpx 

opaques 

2.9X3.3 	 rwCourd  

garnets 

cpx 

opaques 

.4 Paramagnetic 	 orui COItI  

garnets 

cpx 

opaques 

.6 ParamagnetIc Vte 	 G.JnCc" _I I 
L garnets -, _i "c P'; 

cpx 

opaques 

.6 Non-magnetic 	•, 	
(2.... 

-I 

( gamete z-  f  

4,
I 2. 	•.L" 	 pxl 

opaques 	-ir.ilJ t;04J 

L..* 

4 -7 --242- 
 2... 

': 	i• 



Paul A. Hawkins & Associates Ud. 	 Project #_ 

Siç 

Fraction 

+28 	 S 	
.Cctd-_I I 

gamete t S 

cpx 

opaques 

2.9X3.3 	 arshc& _1) 
garnets 

cpx 

opaques 

.4 Paramagnetic 	 orwn CoLI•d -C) 

gamete 

cpx 

opaquea 

.6 Paramagnetic 

garnets 	r' 

cpx 

opaques 

.6 Non-magnetic  

9&fl8tS 	
- .5 

\' CX 	5 	 L,I,.ka.wtc 

opaquest 	 - ..*.r 
• ,..tC-. 

--243- 



Paul A. Hawkins & Associates Ltd. 
	 präJect# '  

Fraction 

+28 	Sle 
 

4 garnets'" 

cpx 

opaques 

2.9X3.3  
garnets 

cpx 

opaques 

.4 Paramagnetic 	 GCó co -() 

garnets 

cpx 

opaques 

.6 Paramagnetic 	 GrskiCat  

e'- 
2. garnets 

cpx 

opaques 

.6 Non-magnetic 	 - 	 . jO 
' 

t.4. gamete -ik 
i-

T drk 	%27i.1 

, CX 	 - - 

opaques 
 

3 

--244- 



Paul A. Hawidne & Associates Ltd. 
	 Project 4' 

s_. 

Fraction 	 £97 
+28 	

GrüiCoul 
g - 

garnets 	- 

cpx 

opaques 

2.9X3.3 	 arwn COw _0 
garnets 

cpx 

opaques 

.4 Paramagnetic  
garnets 

cpx 

opaques 

.6 Paramagnetic 	 CUCOLIIt-_____ 

• 	 ?p , ..-s 

z y garnets Lt 

cx p 
opaques 

.6 Non-magnetic 	 arwn Cwt _3? 

S garnets 

cpx -" 

opaques 	,. .'• sj 
I '• , 	2 i4/!j 

--245- 



lot 
Project 

Paul A. HawldflS & ASSOCISIGS Ltd. 	 - 
 sanot 

Orwn cwt 

Oarnets 749 
I 

cpx 

opaques 

2.9X3.3 
garnets 

S 	 I...- 
cpx 	 4 

opaqUes 

- 	GiUI Cci%d  
.4 Paramagnetic 

 

garnets 
	ri-k 

Cpx 

opaques 	 ____ 	 - 
G,Ui Cwt - 

.8 paramagnetic 

£garnets  

Cpx 

opaques 

Grab cowt  
.6Non-magnetic 

O'" 
7, garnets 

I 
- .'- 

5 CX 	 S 

opaques 

--246' 



Pau! A. Hawidna & Associates Ltd. 
	 Project # 	("if 

Fraction 	 0 	 (e ( 

arwn  Cwt 
+28 

\2-garnetS L 	

r 

cpx 

opaques 

2.9X3.3 	 OraInCcuid  

garnets 

cpx  

opaques 

.4 Paramagnetic 	 orwn Count 

/ gamete p 
cpx 

opaques 

.8 Paramagnet1cj;-  afwn C&.0 

12- garnets 
_7 i'• - • 

cpx 

opaques 

.6 Non-magnetic1 , 	.  

2- garnets 	rcx 
' c-.-' 

cpx 
C). 

opaques ( - 

__247_ 



Paul A. Hawkins & Associates Ltd. 
	 Project#  

s... TCAL'-II 

Fraction 	 q 

+28 	 GrIiCOJn  

4 garnets Z cJ 

2..i 
CPX dw-5, 

opaques 

2.9X3.3 	 Groin Count 

gamete 

cpx 

opaqus 

.4 Paramagnetj9r4j 	 Grain Cøtmt  

~ garnets 	,iw 

cpx 

opaques 

.6 Paramagnetic 
'7- 

-, 93 gamete 	r~x  Ira 

cpx 

opaques 

.8 Non-magnetIc I 	 / 	 Grain Count-_____ 
I 9frL (1'' 

i'1 gamete •op 
2. 

 
reel&C*.JP YL 

opaques 2 dIiv4 c
rk 

•I 
1 C4e.- &146

--248- 



Paul A. Hawkins & Associates Ud. 
	 Project# 

gmri.# 7ULiZ. 

Fraction 

Gr.CCLi1t 	11 
+28 	IC.) 
j 	garnets  

cpx 

opaques 

2.9X3.3 	 aminCcuit-_0  

garnets 

cpx 

opaques 

.4 Paramagnetic c-_/ 
 

arsin 

	

I garnets 	h( 

cpx 

opaques 

.6 Paramagnetic 	
YL 

41ipo 	 arw Cam  

	

10 garnets 	Cr list 
cpx 	- 	- 	- 

opaques 

.6 Non-magnetic 	 Grab Cwt - _IC) 
It 	 f 

Cc' gamete , 

LI cpx  

opaques 

--249- 



Paul A. Hawdns & Associates Ltd. 
	 Project# 7iJt i1'V 

Fraction 

+28 	 G,siCOIVIt  

c garnets  

cpx 

opaques 

2.9X3.3 	 escst-_____ 

garnets 

cpx 

opaques 

.4 Paramagnetic 	 Groh ccut-_____ 

3 garnets 

cpx 

opaques 

.6 Paramagnetic 	; 	• 	'  

q gamets 	- 

cpx 

opaques 

.8 Non-magnetlo, 	 arain  

garnets 	 * • 

) 	 dA 	 \. c'. 

'- 
opaques 	 - 

-25O- 



Paul A. Hawldns & Associates Ltd. Project # / 1 I 
Sample ,_TUl_l '1 

Fraction  

+28 	 Grain COitd  

garnets 

cpx 

opaques 

2.9X3.3 	 GralnCcLr4- _1 
garnets 

cpx 

opaques 

.4 Paramagnetic 	 Grain comt - _3 
gamete 	2. dfr 
cpx 

• opaques 

.6 Paramagnetic 	 Grain Card 

7garnets 

CX  

opaques 

.6 Non-magnetic 	'CO $11 	
Grah Cowd 

5 garnets 

L4 cpx 	-i C) 	xL, 

opaques 

--251- 



Paul A. Hawkins & Associates Ltd. 
	 Project# 	lot ( 

Loamna 
	

Swple# TL4(- l, 

Fraction 

+28 

24' gamete 

cpx 

opaques 

2.9X3.3 	 QrmJn Count-_____ 

gamete 

'4 cpx  

opaques 

.4 Paramagnetic 	 øscwt-____ 

, gamete 	,c 
I 	 It 

cPx 

opaques 

.6 Paramagneuc- 	 &WCourt-_____ 

36 garnets. , v 
cPx Z35  
opaques 

.6 Non-magnetic 	 -t) 

r. garnets 

cpx i4  

opaques 

--252- 



Paul A. Hawkins & Associates Ltd. 
	 Project # (1/ 

Fraction 

+28 	 arwn CCLII 

-#33 

IS garnets ,o 	S 	
51C 

/cce 

cpx 

opaques 

2.9X3.3 	 GrÜCCISd ____ 

garnets 	C. 

cpx 

( ! 

LZ- 

opaques 

.4 Paramagnetic 	 o,oc - 10 
garnets 	l;••  •..• 	- 

CX 

opaques 

.6 Paramagnetic 	 GnÜCOU- _1) 
7 ,o( 4vv'...ij 

garnets 

cpx 	M cL c,.r 

opaques 

.6 Non-magnetic 

3 garnets '4 	Cd )1 (t1 

5.  cpx 	 .-. 

opaques ' 

--253- 	 I 



Paul A. Hawkins & Associates Ltd. 
	 Project #_,qi 

Location:_ 	
IJ 	 - 

	
.sampi.ThL 22 

Fraction 

+28 	
Grain em" ___ 

garnets 

cpx 

opaques 

2.9X3.3 	- 	 Grain cout  

garnets 

-i 
- - 5 cpx 

opaques 

.4 Paramagnetic 	2:=:- ! ka 	Grain Caunt-_____ 

garnets 	I 	.,, 

Cpx 

• opaques 

.6 Paramagnetic 	 Grain CCuM  

garnets 	 p16u1.9t5 
cpx 	 • 

opaques 

.6 Non-magnetic 	 Grain count-_____ 

:• 

7 garnets •• 
	

)C 'lb 

3 CX  
opaques -. ol'

NJAI  

--254" 



Paul A. Hawdns & Associates Ltd. 
	 Project #___________ 

LotIon: 6' (Jf C r  M 

	
Sampls# 

Fraction 

+28 	
Grain court .____ 

,1 garnets 

cpx 

opaques 

2.9X3.3 
gamete 

- 

:CPX 

opaques 

.4 Paramagnetic 	r 	' 	
Grain COLIIt  

\ gamete 

cpx 

opaques 

.6 Paramagnetic 	 Grain Cwt -_____ 

garnets 	
O 

cpx 	
t 

opaques 

.8 Non-magnetlq,,  0. 	 Grain cood 

gamete 	 tS 

opaques 

--255- 



L 
.1• 

Project # 	
,C  f 

Fraction 

GrakiCOUlt 
+28 

5 garnets  

cpx 

opaques 

2.9X3.3 	 Grab  

gamete 

cpx 

opaques 

.4 Paramagnetic 	 Grah Ccud 

gamete 

cpx 

opaques 

.6 Pamamagnetic 	. 	
cclsIt-'_I 

Il 	gamete 

cpx 
opaques  

.8 Non-magnetic O%V t 	 Orwn _____ 

	

i, garnets 	 :fkP 

cpx 
e 

opaques 
a.. 

Paul A. Hawkins & Associates Ud. 

-— Z 0 b- 



Paul A. Hawdns & Associates Ltd. 
Project #__________ 

- 	- - 

Fraction 

+28 	t
Grain cwo 

8 gamete 	c 	6J, 104LJ 

cpx 	...k 
 

opaques 

2.9X3.3 	 GtaCCUrd  

gamete 

cpx 

opaques 

.4 Paramagnetic 	 Grain Cc'.Vd  

gamete 

cpx 

opaques 

.6 Paramagnetic 	4' Grain C&jt 

¶b gamete 

cpx 
opaques 

.6 Non-magnetic 	: 	 Grain COOK -_____ 

( gamete 	cot 
uk to cpx 

IL oku c".1  
opaquesi.. 	)( t1 

--257- 



Paul A. Hawldns &1 AssoclatGS Ltd. 
1* 

Loon: ti 	 t.~v 4 / floity.—u 

Project # 

Fraction 

+28 	 1  tlAi 	
O,* COLId  

garnets 

Cpx 

opaques 

2.9X3.3 	 Grain Courd 

garnets 	 JI(O 4-71 

V. i 

1  cpx 

opaques 

.4 Paramagnetic 	 Grain CCLVd  

garnets 

cpx 

opaques 

.6 Paramagnetic  

1'7 garnets 	k",i-c 

CPX. 

opaques\ 

.6 Non-magnetic 	 Grain C&xd 

'2. garnets z 
t. CX 	 47 

opaques 	
1,c4 



Paul A. Hawkins & Associates Ltd. 	
Project #ft / 

Location: et J3 	 p &QA 	 SInIp#_n"-_ 3  a 
•P 

Fraction 

+28 	 Grain CCIa____ 

garnets 
i CCQc' 

cpx 

opaques 

2.9X3.3 
garnets 

12- cpx 
7 fCI6L)  

opaques 

.4 Paramagnetic 	 Grain 	0 
garnets 

cpx 

opaques 

.6 Paramagnetic 	 GrWn c - 

6 garnets t5 W S /J 'Q roctAd 
cpx 

opaques 

.6 Non-magnetic 	 oaIcrt-_____ 

garnets  

/3.. 
CPX 	it 7ri#ots (' 
opaques 	'a- 

--259- 



Paul A. Hawkins & Associates Ltd. 
	 Project  

	

Looetlon_& cL s(jp aT 	 SsmptI ' 	I.  

Fraction 

+28 	i 	

Grain COUrd 	/ 

garnets 	c' 

cpx 

opaques 

2.9X3.3 	 Grain Coul-____ 

garnets 

I 

C%X 

opaques 

.4 Paramagnetic _. 	 Grab' Count - I I 
i 	garnets 

orf 
CX 	2. Cie& 

- 

opaques 

.8 Paramagnetic 	 Grain C*At 

2$ garnets 

cpx VIff 

opaques 

.6 Non-magnetic 	 0(1111 	- _L7 
garnets JrA biu." 
cp  

opaques - 	 - 	

. 



Paul A. Hawidns & Associates Ltd. 
	 Project #_

icti 

•----.-•  _ 	t...k 
	

Sampls# 744f —2 

hloc,k (p &gg.Ll 

Fraction 

+28 	 GrakiCCiSd  

P garnets 

cpx 

opaques 

2.9X3.3 	 - 	araincourd- _C) 
garnets 

cpx 

opaques 

.4 Paramagnetic 	 arain Curd _0 
garnets 

cpx 

opa4ues 

.6 Paramagnetic 	 , 

14 garnets . 

cpx 

opaques 

.6 Non-magnetic 	 orain coo______ 

garnets 

CpX 
1 	- 

' 

opaques 

--261- 



Paul A. Hawkins & Associates Ud. 	
Project #_ _(! f 

LociUon_iJ._J PS.r (a. Feita 	 SSmpIS# 	

Fr

U.  

action 

+28 

2— garnets •; 

cpx 

opaques 

2.9X3.3 	 Grgb,CCut 5 
- 	garnets 

cpx 

opaques 

.4 Paramagnetic  
4' gamete 	tfa 	d5 	

'j 

cpx 

opaques 

.8 Paramagnetic fr 	
skCnt- _I 

j garnets 

cpx 

opaques 

.8 Non•magnetlo 	 Grwn c-_____ 

e2, gamete 2P'' 

'. cpx 	dcf 
,  

opaques 	
ieo 

—262- 



TABLE -12 GRAINS PICKED FOR MICROPROBE 

--263- 



	

44 i Red-Brown 	!Garnet 	I sub-angular .6 Non TUL-21 • r 

	

45i_Purple 	tGarnet 	I sub-angular] .6 Non TUL-22 

1

461 Purple lGamet Irounded I .6 Non TUL-22 
-471' !Purple tGarnet_sub-rounded 1 .6Non 1TUL-23 

	

48 1 Purple 	_Garnet 	_sub-rounded 1 .6 Non 1TUL-23 r 	49 Purple 	_Garnet 	__sub-rounded .6Non _TUL-2 
t501 light GreenIChrome-D _sub-rounded .6 Non _TUL-1 

	

51 Light Green 	!Chrome-D-  !sub-rounded .6Non _ TUL2 

	

52I BlueGreen 	Chrome- sub-angular .6Non _ TUL-2 

	

531 !Light Green 	_Chrome-D _sub-rounded .6 Non _TUL-3 

	

541 rDarkGreen 	_CPX _sub-rounded .6 Non _TUL4 
Light GreenIChrome-D !sub-rounded 1 .6 Non JTUL-4 

56 Bright Green _Chrome-D _sub-rounded.6 Non ]TUL-4 
57 Bright GreenlChrorne-D _sub-rounded 1 .6 Non ITUL-4 

	

58 light Green 	1 Chrome-D I_sub-angular 2.9x3.3 _TUL-5 

	

591 101ive Green 	i 	? 	_sub-rounded 1 .6Non 1TUL-5 

	

60 11-fight Green 	 sub-rounded 1 .6 Non TUL-1 I 
61 Light Green_Chrome-D _sub-rounded , .6 Non;TUL-12 

	

1 62 Light Green 	_Chrorne-D _sub-rounded[.6Non _TUL-12 
I 

63 Bright Green _Chrome-D _sub-rounded 1 .6 Non 1TUL-13 
64 Light GreeniChrome-D _sub-rounded .6Non _TUL-21 
65 1  i Bright Green _Chrome-D1sub-rounded 2.9x3.3 _TUL-22 

	

661 Light Green 	_Chrome-D _sub-rounded .6NonITUL-26 

	

67 __ Light Green 	Chrome-D _sub-rounded .6Non __TUL-26 

	

65 __OiliveGreen 1 CPX 	_sub -rounded 1 .6 Non iTUL-26 
L 

 

	

69! Dark Green 	1 	_sub-rounded .6Non _TUL-26 
70 __Bright GreeniChrome-D _sub-rounded_ 2.9x3.3 1TUL-31 
71 __Bright Green _Chrome-D _sub-rounded_2.9x3.3 1TUL-31 

	

72 __Olive Green 	_CPX 	_sub-rounded I 2.9x3.3 _TUL-31 
73 __Bright GreenChrome-D _ sub-rounded'.6Non _TUL-31 
74' Bright Green _Chrome-D _subrounded .6Non 7UL-31 

	

j75 __ Light Green 	_Chrome-D _sub-rounded I 2.9x3.3 TUL-31 

	

76; i Light Green 	IChromé-D sub-rounded .6 Non TUL-32 
77 Bright Green !Chrome-D sub-ried .6 Non :TUL-32 

	

78 Light Green 	Chrome-D sub-angular.' ub-angular .6 Non iTUL41 

	

Light Green 	'Chrome-D sub-angular .6 Non TUL-52 

	

L80: Olive Green 	CPX 	angular 	.6 Non TUL-54 

ft. 
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Ii 	
RESULTS AND EVALUATION 

18.4 
CONCLUSIONS 

Re: DIAMONDS 

1. Lithoprobe studies and crustal research indicate that the Peace River Area is 
underlain by ancient units which are a part of the North American Craton and these are 
similar in many respects to those of the diamond producing areas of Africa and 
Australia. 

2. Alberta Research Council LandSat imagery indicates circular features which we 
believe are related to deep structures and past tectonic activity. 

3. Monopros has discovered and announced the discovery of one and possibly two 
kimberlite pipes in the Mountain Lake area, south of the Peace River Area, and this is 
situated on a LandSat indicated feature. 

I. 

I I 

4. The Canada Magnetic Field Intensity Map of North America can be used to 
indicate many of the edges of the sub-cratons (from Lithoprobe) that make up the North 
American Craton. Plate tectonics and continental drift reviewed, we interpret the aero 
magnetic maps and the magnetic field intensity map as indicating rotational motion of 
the North American Craton over a billion year history and conclude that rotational 
motion, perhaps centred in the north central United States, has caused the sub-rotation 
and/or calving-off and rotation of sub-cratons, such as the Slave Craton; or rotation of 
sub-sections, such as in the case of the Buffalo Head/ChinchaugalKsituan assemblage. 

5. Oil and gas drilling has discovered, confirmed and delineated the Peace River Arch, 
the anticline and related structures, such as the Alberta Ridge or Alberta High. Oil and 
gas drilling; stratigraphy, log correlations and structural studies have yielded maps of 
some forty or so stratigraphic formations. Detailed mapping and descriptions show 
formation structural tops and thicknesses as well as tectonics; faulting, horsts and 
grabens. Regionally, these indicate the history of uplift, collapse and downwarping of 
the Peace River Arch. This information is now considered well known, but not 
necessarily well understood. 

6. Kimberlitic intrusions, that is, pipes or diatremes, are known to occur on ancient 
stable cratons and are loosely associated with anticlines and deep basement faults 
(Mitchell 1989), especially in South Africa. 	Lamproitic intrusions, containing 
diamonds, are believed to occur, mainly just off-craton and are associated with deep 
basement faults, (Mitchell and Bergman, 1991) as in the case of Argyle and EHendale, 
Australia. Which of the two geological settings; kimberlite associated with on-craton, 
or lamproite associated with off-craton; is more applicable to the Peace River Area 
geological setting, based on the character of the Buffalo Head/ChinchagalKsituan 
Assemblage, is not known. 
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7. Deep basement faults are known in the Peace River Area from drilling and are 
shown in this report Further study reveals NW/SE - NE/SW grids or systems of faults 
over the Peace River Area. Tertiary channels and present-day rivers are often aligned 
with these faults. There is ample evidence of intrusive events (the bentonites) in the 
Peace River Area, probably associated with faults and perhaps related in time to the 
Kneehills Tuffs, the Southern Alberta Volcanics, the Saskatchewan Shaftsbury diamond 
bearing intrusives or even the Lac Des Gras, NW1' diamond bearing intrusives. These 
fault systems at Peace River are interpreted as fractural controls over intrusions for this 
area. 

8. The Kimiwan Anomaly, the Oxygen 18 isotope depletion region, stretching from 
Lone Star to High Prairie has some significance in terms of craton history and tectonics, 
zones of weakness and zones of possible mineralization. Alberta Research Council - 
Clear Hills 14-10 and the TUL ground magnetic surveys in Township 89, Range 1, 
W6M, prove that there is meta-volcanics in the Precambrian and that a magnetic 
structure does exist there. 

9. Contrary to the fact that some geologists say, "There are kimberlitic indicators 
everywhere." and "Peace River indicators don't mean anything." TUL exploration and 
laboratory analysis has established that there are concentrations of kimberlitic 
indicators at some locations in the Peace River Area (ie: Montagenuse) which have not 
been found in the Peace River Valley, on the peneplain - the Peace River Lowlands, or 
in the Clear Hills, or in the Whitemud River Valley (note this TUL report and Marum 
Resources - "Report on the Ironcap Gold Property, Peace River, Alberta." dated 
04/21/95 Diamond test locations.) Our P-3 Chromite suggests a Diamond Stability Field. 

10. Air photo interpretation and geochemical evaluation point to the existence of a 
diatreme on the TUL properties, located in the Montagenuse River Valley. 

11. Other intrusives, associated with magnetic anomalies, geochemistry and deep 
basement faulting and/or structures indicate more targets which may be intrusives or 
units within a cluster. 

12. The existence of known gold in the area, panned in the 1920s by pioneer and 
prospector Louis Garski (Diamond Prospecting the Montagenuse - APPENDIX IV) and 
studies done by Marum Resources inc in 1994 and 1995, suggest mineralizations of 
commercial value, besides the possibility of diamond occurrence. 

13. The lack of recovery of diamonds from the Peace River Area by the numbers of 
companies that have taken out Industrial Minerals Permits may be; because they are not 
exploring, or their methods may not be appropriate or because, statistically, the 
diamonds are of such size, colour and shape that they are very difficult to recover, 
especially using small sample size techniques. 

I 
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TUL PETROLEVMS LTD. 

ASSESSMENT WORK REPORT 

STATEMENT OF EXPENDITURES 



TUL PETROLEUMS LTD 

STATEMENT OF EXPENDITURES 
SCHEDULE "A" 

[ 	 (PART - i) 

Pursuant to the Alberta Mines and Minerals Act Section 15{3(1)} 

19 Field Trips 	 PEACE DIAMOND PROJECT 	To: 	Dec. 13,1995. 

	

IRONCAP GOLD ASSESSMENT 	To: March 13,1995. 

MANPOWER 	 120 day extenson grantedfor fall program 	File: 	50E1%P.I.WPD 

# 	DESCRIPTION 	 RATE TIME 	SUBTOTAL 

1 	Project Manager 	 ' 	$400.00 	51 	$20,400.00 

2 	Project Geologist (A) 	 $200.00 	16 	$3,200.00 

3 	Project Geologist (B) 	 $300.00 	40 	$12,000.00 

4 	Project Geologist (C) 	 $400.00 	725 	$290,000.00 

5 	Geological Engineer (P.A.Hawkins. by the hour) 	$80.00 	12 	$960.00 

6 	Project Engineer 	 $500.00 	145 	$72,500.00 

7 	Administrator 	 $300.00 	10 	$3,000.00 

8 	Geophysicist (Kaj Hedin) 	 $50000 	3 	$1,500.00 

9 	Env. Biologist (Ian Tempany) 	 $350.00 	6 	$2,100.00 

10 	Consulting Geologist 	 $500.00 	8 	$4,000.00 

11 	Geological Tech. 	 $250.00 	2 	$500.00 

12 	Prospector 	 $200.00 	4 	$800.00 

13 	Geological Assistant (included in page - 275) 	 $200.00 	0 	$0.00 

14 	Field Operator: Kurt Hale (permanent local person) 	$250.00 	20 	$5,000.00 

15 	Camp Operator (one time only-Field Trip #7) 	 $200.00 	10 	$2,000.00 

16 	Helper #1 	 $150.00 	32 	$4,800.00 

17 	Helper #2 	 $50.00 	19 	$950.00 

18 	Admin. Assistant (bids, contracts, expediting) 	 $200.00 	S 	$1,000.00 

	

PAGE TOTAL 	$424,710.00 
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Note: Rate = S/day, except where noted 

FFICE EXPENSES 
1* 	DESCRIPTION 	 LITI 	UNITS 	 SUBTOTAL 

BROUGHT FORWARD: 	 $424,710.00 

Permits & Licenses 	 $50.00 	6 	 $30000 

2 	Project Expenditure Accounting: 	 $2,150.00 	I 	 $2,150.00 

Legal: Freehold Consents etc. - Darold Parken & Co. 	$125.00 	5 	 $625.00 

4 	Administration specific to Projects: files, filing, labels 	 $2,000.00 

6 	Report Writing: 	 $5,000.00 	I 	$5,000.00 

7 	Inventorying and Warehouse: 	 $200.00 	5 	$1,000.00 

8 	Geological Research and Mapping 	 $300.00 	13 	$3,900.00 

9 	Sample returns and grains work and analysis, reporting: 	$350.00 	20 	$7,000.00 

10 	Alberta Environmental Cleanup Reports and maps 	$500.00 	I 	 $500.00 

11 	Publications purchases 	 $700.00 

12 	Agreements: negotiation & bids 	 $1,500.00 	I 	$1,500.00 

13 	Colour copying for maps and reports 	 $500.00 	I 	 $500.00 

14 	Publishers: Report copies and distribution: 	 $500.00 

9 15 	Accounting - George Steele Accounting 	 $2,500.00 

16 	Drafting - George Wellens Drafting Ltd. 	 $4,000.00 

17 	Computers (3 @ $350/month) rentals: 	 $350.00 	40 	$14,000.00 

18 	Laser Printer 	 $0.20 	7000 	$1,400.00 

19 	Photocopier 	 . 	 $0.20 	7000 	$1,400.00 

20 	Fax machine & paper (Field & Offices) 	 $0.20 	500 	 $100.00 

21 	Telephones 	 $2,000.00 

22 	City Deliveries 	 $10.00 	50 	 $500.00 

23 	Couriers 	 $250.00 

24 	Library Fees - University of Calgary -3 years. 	 $50.00 	3 	 $150.00 

25 	Photography-Field photos and samples photos&blowups  	$2,250.00 

26 	Microscopes - I) M. J. Stapleton; 2) Kurt Hale - Field 	$50.00 	28 	$1,400.00 r27 Maps and Air Photos 	 $720.00 
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28 Digitized Air Photo Mosaic - Universal Surveys Ltd 

29 Digitized Mapping - Mario Currie/Cornerstone Graphics 

r 	30 	Stationery for reports and field: 

31 	AdditionalLoringlabs - Fees 

32 Microprobe Analysis Projected: 

33 LandSat Images/Mapping (included above) 

34 

FIELD EXPENSES 

	

$400.00 	5 

	

$8.00 	50 

	

$750.00 	 I 

CUM. TOTAL 

$5,000.00 

$2,500.00 

$2,000.00 

$2,000.00 

$400.00 

$750.00 

$0.00 

$493,705.00 

# DESCRIPTION 	 RATE 	IJN1TS 	SUBTOTAL 

Brought Forward: 	 $493,705.00 

1 	Ground Magnetic Survey Equipment Rentals 	 $1,500.00 

2 	Rental - GPS and Altimeter 	 $2,000.00 

3 	Fly Low-level Aeromagnetic Survey. 1000 line-km 	$25.00 	1000 	$25,000.00 

4 	Fly Mid-level Aeromagnetic Survey. 3000 line-km 	$25.00 	3000 	$75,000.00 

5 	Bryant Separator: report and useage. 	 $1,000.00 

6 	Rental: Concentrator from Chet Estabrook Construction 	$100.00 	5 	 $500.00 

7 	4X4 Truck ($1,500/mo Standby) 	 $1,500.00 	3 	 $4,500.00 

8 	Truck - GMC Cargo Van- Stapleton 	 $50.00 	113 	 $5,650.00 

9 	ATV - Polaris 400 4x4 	 $70.00 	20 	$1,400.00 

10 ATV - Rentco: 2 Honda 400 4x4s (2X) 	 $1,035.27 

11 	ATV - Honda 250Trike Rentals 	 $60.00 	93 	 $5,580.00 

12 	Snowmobiles 	 $30.00 	0 	 $0.00 

13 	ATV - Honda Trail 70 Motorcycle 	 $50.00 	14 	 $700.00 

14 	8' Zodiac and 20 H.P. Murcwy Outboard + equipment. 	$75.00 	25 	$1,875.00 

15 	Rentco Auger Drill rentals 	 $50.00 	10 	 $500.00 

16 	Mobe, demobe & field: Vehicle Mileage: 	 $0.45 	49400 	$22,230.00 

17 	Operating Equipment Fuel: 	 $0.49 	1800 	 $882.00 

18 	Trailer I - Single axle samples hauling equipment. 	 $70.00 	45 	$3,150.00 
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19 	Trailer 2 - Dual axle equipment hauling & storage 	$125.00 	45 	$5,625.00 

20 	Trailer 3 - Mobile Field Office to Hines Creek & Swift. 	$1.00 	1010 	$1,010.00 

21 	Camp Equipment rentals: 	 $500.00 	14 	$7,000.00 

22 	Fixed Wing - Peace Air to fly over property (twice) 	 $337.00 

23 	Meals/Lodging - $100/day/man 	 $100.00 	217 	$21,700.00 

24 	Equipment Washing costs: 	 $10.00 	17 	 $170.00 

25 	Shipping Samples by Grimshaw Trucking: 	 $265.00 

26 	Cat 325 Tracked Backhoe 	 $125.00 	60 	 $0.00 

27 	D955 Bulldozer 	 $125.00 	60 	 $0.00 

28 	Grader (Airstrips: logisitical support requirement) 	$125.00 	30 	 $0.00 

29 	Gravel 	 $2.50 	1000 	 $0.00 

30 	Trucking: Haul Backhoe, Bulldozer, Gravel 	 $0.60 	1005 	 $0.00 

31 	Trucking: Haul Bulldozer 	 $0.00 

32 	Clearing and Burning & road building to Montagenuse: 	$39,271.37 	 $0.00 

TOTAL Road, Airstrips and trenching: 	 TOTAL: 	 $113,500.00 

35 	Site Restoration (Estimated) 	 $6,000.00 

36 	Landowner Entry Fees: 	 $2,000.00 

37 	Equipment Supplied: 	 $5,000.00 

38 	Equipment Supplied/Consumables 	 $5,000.00 

39 	Insurance: WCB and vehicles: 	 $150.00 	16 	$2,400.00 

40 	Storage - Fairview/Peters' Farm Supplies 	 $50.00 	24 	$1,200.00 

41 	Storage - Hines Creek/Hale Construction Ltd. 	 $75.00 	8 	 $600.00 

	

SUB- TOTAL 	$818,014.27 

Brought Forward: 	 $818,014.27 

I 	Initial prospecting and recon expenditures as per Scheduel AM Part 2, Page - 275 	 $50,370.00 

2 	Fall 1993 sampling and ground mag exploration costs Schedule "A" P-3,Page - 276 	 $39,997.00 

3 	Purchase of Aero Magnetic Data from Canagrad Surveys LixL 	 $200,000.00 

	

TOTAL EXPENDITURES CLAIMED AS TO ASSESSMENT WORK: 	$1,108,381.27 
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III 	 SCHEDULE "A" - Part-2 

PEACE DIAMOND PROJECT 
POOLED INTEREST LANDS 

COSTS TO SEPTEMBER 22, 1993 

r SUMMARY 

Consulting fees - 	 $10,900 
6,438 
3,00 $0,338 

Travel /mil age 	 41621 
Meals 	 2,893 
Equipment rentals 	 3,058 
Supplies 	 a 	4. CCft 	 3,013 
Capital equipment 	h4L( 	1 	 1,658 
Labortory fees 	 71864 
District office/admjn 	 2,398 
Maps 	

898 
Air charter 	 765 
Office 	

710 
Trucking 	 217 
Licenses/fees 	 300 
Miscellaneous 	 137 
Reports/start-up, print ing 	 1,500 

Funds invested to date 	
50,370 

CASH CALL 	 $370 

ALLOCATION 

	

TUL PETROLEUMS LTD. 	 50.637. 	 $187 
ROSE RESOURCES LTD. 	 15.19% 	 $56- 
DYNASTAR DRILLING LTD. 	 10.007. 	 $37 
MICHAEL J. KELLY 	 7.997. 	 $30 
TELESIS INVESTMENT CORP. 	8.10% 	 $30 
WINDSWEPT DEVELOPERS INC. 	8.107. 	 $30 

	

100.067. 	 $370 
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SCHEDULE "A" - Part -3 

ETROLEUM 

PROFESSIONAL SERVICES 

TOTAL 	COST 
BUDGET 	TO DATE 
COSTS 

OVER 
(UNDER) 

	

7 DAYS 1300 1,050.00 	1,050.00 2,100.00 	7,500.00 
7 1 400 	1,600.00 	1,200.00 2,800.00 	3,925.00 
6 1 385 	1,155.00 	1,155.00 	2,310.00 	0.00 
71200 	700.00 	700.00 	1,400.00 	2,200.00 

	

150.00 	150.00 	300.00 	343.00 	13,968.00 
0.00 
0.00 
0.00 

	

175.00 	 175.00 	0.00 

	

350.00 	350.00 	700.00 	469.50 

	

500.00 	500.00 	1,000.00 	1,035.46 

	

300.00 	400.00 	700.00 	250.23 

	

500.00 	500.00 	1,000.00 	1,470.00 

	

600.00 	600.00 	1,200.00 	4,225.15 

	

50.00 	50.00 	100.00 	0.00 

	

20.00 	20.00 	40.00 	0.00 	7,450.33 
0.00 
0.00 
0.00 

	

20.00 	20.00 	40.00 	123.75 

	

1,000.00 	1,200.00 	2,200.00 	1,768.60 

	

1,200.00 	1,200.00 	2,400.00 	0.00 

	

200.00 	200.00 	400.00 	1,396.13 

	

0.00 	0.00 

	

180.00 	180.00 	360.00 	125.31 

	

30.00 	30.00 	60.00 	47.00 

	

160.00 	160.00 	320.00 	0.00 

	

90.00 	350.00 	440.00 	367.90 

	

50.00 	 50.00 	50.00 

	

210.00 	210.00 	420.00 	1,090.00 

	

595.00 	5,563.69 

0.00 
0.00 

	

4,500.00 	 4,500.00 	180.00 

	

500.00 	500.00 	1 1 000.00 	26.98 

	

1,375.00 	 1,375.00 	0.00 	206.98 

	

16,665.00 10,725.00 27,390.00 27,189.00 	27,189.00 

	

11800.00 	540.00 

	

8,902.46 	3,705.45 

38,092.46 31,434.45 

	

1904.623 	1,571.72 

	

39,997.08 33,006.17 
	

(6,658.01) 
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FIELD 
OFFICE 

TENPANY 
DRAFTING 

TRAVEL 
AIR RECON 

ly 
HOTEL 
MEALS 
FUEL 

cage cost 
4X4RENTAL 
MILEAGE 

ed ca.plh 
TELEPHONE 
COURIER 

IPNENT, SUPPLIES 
NLPES CONTAINERS 

SAMPLE PREP 
MICROPROBE 
EQUIPMENT RENTALS 
GEOPHYSICAL EQUIPMENT 
REPRODUCTIONS 
NAPS 
LANDSAT DATA 
SUPPLIES 
PERMITS/LICENCES 
ATV RENTAL 
ATV RENTAL - RENTCO 
NISC 

PROGRAM 
LINECUTTING 
CAMP RENTAL 
SUBSISTENCE 

ACCOUNTING 
EQUIPMENT 

*STRICT ADNIN 

	

5,400 	Estimate of hours was low 

	

1,125 	Estimate of hours was low 

	

(2,310) 	Napping etc to do 

	

800 	Estimate of hours was low 
43 
0 
0 
0 

	

(175) 	Used roadway rather than f 

(231) 
35 

	

(450) 	Fuel costs are part of oil 

	

470 	Estimate was low 
3,025 (I)Increased travel and reduc 

(100) 
(40) 

0 
0 
0 

84 

	

(431) 	More work to be done 

	

(2,400) 	Still to be done 

	

996 	Estimate was low 
0 

	

(235) 	More work to be done 
(13) 

(320) 
(72) 
0 

	

670 	Terrain required MV 
595 

0 
0 
0 

	

(4,320) 	Cleared it ourselves 
(973)(X)Travelled sore didn't camp 

(1,375) 

(201.00) 

(1,260) 
(5,197) 

(6,658.01) 
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STATEMENT OF EXPENDITURES 
SCHEDULE "A" Part 4 

ASSESSMENT WORK REPORT - TUL PEACE RIVER PERMITS 

# CATEGORY 

19.1 MANPOWER 
FIELD: 
OFFICE: StudylResarch  
Mapping/Drafting/Reports 

19.2 LABORATORY 

19.3 GRAINS PICKING/ANAL 

19.4 FIELD: GEOLOGY 

19.5 GEOCHEM. SAMPLING 

19.6 GEOPHYSICS 

19.7 DRILLING 

19.8 ACCESS ROAD BUILDING 

19.9 TEST PrI'HNG 

19.10 FIELD TRIPS 
Field Trip OF 1 	 Fly & Recon Permit Area & 

8-36 Peace River 2 Drilling. 
14-30 Highland Park 2 Drilling. 
Initial Soil sampling program 
3-36 Peace River 1 Drillling & Samp 
Soil sampling & mapping Lone Star 
Geophysical Survey L. S & Montag. 
Mont. Sampling and Mapping 
Sampling Tertiary Gravels Oct/94. 
Montag. Structure Sampling 
Kirt Hale Sampling Mont. Acquifers 
Two Roads to access upper river 
Montagenuse Diatreme Mapping/S 
Recon Low & High level flying. 
Flying Magnetic Surveys 6 & 4 days 
Recon & sampling Rambling Cr. 
Trenching Montagenuse & logging 
Hale Construction-airstrip 
Kurt Hale and Al Testing Bad Heart 
Moving Office trailer to Hines Cr. & 
trenching Bad Heart at Notikewin. 

TIME PERIOD: Dec 92-Dec 13/95 

EXPENDMIRE I CUMULATIVE 

$50,370.00 
$39,997.00 

Airstrip & I access road 

$39,271.37 I 

DESCRIPTION 

See Accounting detail attached: 
Schedule "A" Part - 2 
Schedule "A" Part -3 

Loring Laboratories 

TUL and Loring Laboratories. 

Licences of Occupation at Notikewin/Swift C. 

AndConcentrating at Montagenuse & Swift 

Flying Aero Mag and Purchase of mag. 

Rat hole and auger drilling. 

2 roads into Montagenuse Anomaly 

5 trenches at Montagenuse & 6 at Notikewin 

Field Trip # 2 
Field Trip # 3 
Field Trip # 4 
Field Trip # 6 
Field Trip # 7 
Field Trip # 8 
Field Trip # 9 
Field Trip # 10 
& Access Construction 
Field Trip # 11 
Field Trip # 12 
Field Trip # 13 
Field Trip # 14 
Field Trip # 15 
Field Trip # 16 
Field Trip # 17 
Field Trip # 18 
Field Trip # 19 

TOTAL EXPENITURES 
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LOCATION: 	 TIlE PEACE RIVER EXPLORATION CAMP 
FOR: 	 STATEMENT OF EXPENDITURES 
RE: 	 ATTRIBUTION OF EXPENSES 
FROM: 	 TABLE 1-2.1 TABULATION OF PERMITS 

TUL PEACE DIAMOND PROJECT - METALLIC MINERALS PERMITS 

ir AREA 	PERMIT NAME PERMIT DATE 
BLOCK 

1 BLOCK 1 Whitemud River 1 9393090036 13/08193 

2 BLOCK I Whitemud River 2 9393080037 	13/08/93 

3 BLOCK 1 Whitemud River 3 9393080035 13/08/93 

4 BLOCK 1 Whitemud River 4 9393080032 	13/08/93 

S BLOCK 2 S.Whitemud R.1 	9393090033 	13/08/93 

6 BLOCK 3 	WorsLey 	 9393080034 13108193 

7 BLOCK 4 	Eureka River 	 9393080031 	13108193 

S 	BLOCK 6 	Pence River I 	 9.39Jl)N0039 	13/08/93 

9 	BLOCK 6 Peace River 2 	93930111)40 	13108193 

10 BLOCK 6 Peace River 3 	9393090121 	13/08/93 

11 BLOCK 6 Highland Park 1 	9393080038 	13/08/93 

12 BLOCK 6 Highland Park 2 	9393080122 	13/08/93 

13 BLOCK I Whitemud River 	9393080111 	13/08/93 

14 BLOCK I Whitemud River 6 9393090110 	13/08/93 

IS BLOCKS Montagenuse Cr. 	9393080141 	13/08/93 

16 BLOCK 7 Squirrel Mountain 9393080679 	13/08/93 

17 BLOCK 8 Jack Creek 	9393080679 	13/08/93 

18 BLOCK 9 Swift Creek 	9393080680 	13/08/93 

19 BLK 10 	Clear Hills 	 9393090017 	22109193 

20 BLK. 11 	Doig Tower 	 9393090019 	22109193 

Total 

Retained 

Required  

Location (W6M) 	PERMIT 
Hectares 

Twp 89 Ri: S1-36 	9,216.00 

Twp 89 Ri S1-36 	9,216.00 

Twp 88 R2&3 	9,216.00 

Twp 86 & 87 Ri &3 9,216.00 

Twp 87&88,R5&6 	9,216.00 

Twp89R8&9 	8,704.00 

Tap 8546 R4-5 	 8,13600 

Twp 83-84 R6-7 	9,152.00 

Twp 83 R8 	9,216.00 

Twp82R7-8 	9,216.00 

Twp 82 R6-7 	9,216.00 

Twp 83 R6-7 	9,216.00 

Twp 87-88 Ri 	9,216.00 

Twp 86-87 Ri 	9,216.00 

Twp 8446 R6 	9,216.00 

Twp 86 R24 	8,840.00 

Twp 85-86 R4 	8,948.00 

Twp 90 R4-5 	9,216.00 

Twp 89-90 R9-10 	9,21600 

Twp 91-92 R9-11 	9,21600 

Hectares: 183,020.00 

Dropped: 36,084.00 

Hectares: 146,936.00 

for 2 yr. renewal: 

EXPENDITURE 
ATTRIBUTED S 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

dropped 

$45,760.00 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

$46,080.00 

$44,740.00 

$44,740.00 

$46,080.00 

dropped 

$734,680.00 

I 	.. ***Converson: 1 Ha = 2.471 Acres 

40 Note: Section by Section land descriptions can he found in Appendix V c 



STATEMENT OF EXPENDITURES 
SCHEDULE "A" Part -5 

ELECTIONS AND ATTRIBUTION OF EXPENSES 

THE PEACE RIVER EXPLORATION CAMP 
STATEMENT OF EXPENDITURES 

ATTRIBUTION OF EXPENSES 
TABLE 1-2.1 TABULATION OF PERMITS 

TUL PEACE DIAMOND PROJECT - METALLIC MINERALS PERMITS 

AREA 	PERMiT NAME PERMIT DATE 	Location (W6M) 	PERMIT EXPENDITURE 
BLOCK 	 # 	 Hectares ATTRIBUTED $ 

8 BLOCK 6 Peace River I 	9393090039 	13/08/93 	Twp 83-84 R6-7 	9,152.00 	$89,641.37 

THE PEACE RIVER EXPLORATION CAMP 
STATEMENT OF EXPENDITURES 

ATTRIBUTION OF EXPENSES 
TABLE 1 - 2.1 TABULATION OF PERMITS 

TUL PEACE DIAMOND PROJECT - METALLIC MINERALS PERMITS 

r 
LOCATION: 
FOR: 
RE: 
FROM: 

LOCATION: 
FOR: 
RE: 
FROM: 

AREA 	PERMIT NAME PERMIT DATE 	Location (W6M) 	PERMIT 

L BLOCK 	 # 	 Hectares 

[L BLOCK I Whitemud River I 939300036 	13/08/93 	Twp 89 RI: S1-36 	9,216.00 	S46,040.00 

100% renewal of Permit: 	TOTALS: 	 Hectares: 	9,216.00 	$5.00/Ha 

Note: Section by section land descriptions can be found in Appendix V page - 350 
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I . . 

November 24, 1995. 

STATEMENT OF EXPENDITURES - SCHEDULE "A" 

NOTE TO ASSESSMENT WORK EXPENDITURES: 

1. Schedules prepared by Michael J. Kelly as per information provided by TUL Petroleums Ltd. 
and their accountant. These statements are not based on audits or audited financials. 

2. At least 19 Field Trips were made to the Peace River Diamond Camp and the Ironcap Gold 
Projects, as of December 13, 1995. 

3. The amounts assume that all contract bids by sub-contractors are completed on schedule 
and on budget. 

4. Certain amounts are the values of work, done by persons with an interest in the lands, to 
advance the properties. 

5. The amounts shown are in some cases the value of work done on a competitive basis and not 
actual monies spent. This is the value of "sweat equity." 

6. Assumed some costs for report writing projected to March 13, 1996, the final date for 
submission of reports. The Supplementary Report, the Ironcap Gold Report and several 
Engineering and Reserves Evaluation reports are in progress and are due March 1996. 

7. It is the intention of TUL Petroleums Ltd. to maintain the 16 Permits which received 
extensions for renewal. (16 Permits = 146,936.00 hectares x $ 5.00/Ha. = $ 734,680.00.) 

8. Aero magnetic data was conditionally purchased from Canagrad Surveys for the project area. 

TUL 
	

Union Resources Ltd. 

) Stapleton, President 
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STATEMENT UNDER OATH 
PURSUANT TO: 
THE PROVINCE OF ALBERTA, Mines and Minerals Act, METALLIC AND INDUSTRIAL MINERALS REGULATION, 
SCHEDULE 2 (SECTION 15) ASSESSMENT WORK REPORT Part 1(c); 

I, Murray J. (Jim) Stapleton, President of TITL Petroleums Ltd. and Tn Union Resources Ltd., do 42030, 415 - 
9737 MacLeod Trail South, in the City of Calgary, in the Province of Alberta, 

MAKE OATH AND SAY; 

1) THAT I am the author of this "ASSESSMENT WORK REPORT On the TUL Petroleums Ltd. PEACE RIVER 
DISTRICT METALLIC MINERALS EXPLORATION PERMITS," as operated by TUL Petroleums Ltd; and 

2) THAT the undersigned, TUL and partners have made the expenditures of time, effort and money or work equivalent 
thereto, as set out in the "TABULATION OF PERMITS" and in the "STATEMENT of EXPENDITURES" attached hereto 
and marked SCHEDULE "A". for the purposes of meeting the work commitments on the Metallic and Industrial Minerals 
Permits and for the extension of our rights and renewal of the permits under the Mines and Minerals Act of Alberta, Metallic 
and Industrial Minerals Regulations - SCHEDULE 2 (SECTION 15(3-1)); and 

3) THAT TUL PETROLEUMS LTD. and TRI UNION RESOURCES LTD., being the permitees of the subject Industrial 
Metallic Miner a, are both majority owned by me, the undersigned. 
I SOS 	tVHIS 21st DAY OF November, 1995. 

Murray J. (Jim) Stapleton, 
B.A., P. Land., Pres. TUL. 

AFFIDAVIT OF EXECUTION 
CANADA 

PROVINCE OF ALBERTA 
TO WIT: 

1, Darold H. Parken, Corporate Council of Parken & Company of the City of Calgary in the Province of Alberta, 
a Notary Public in and for the Province of Albert& make oath and say: 

1. THAT I was personally present and did see; Murray J. (Jim) Stapleton , who is named as author in the Assessment Work 
Report attached hereto; execute the STATEMENT UNDER OATH pursuant to the Province of Alberta, Mines and Minerals 
Act, Metallic and Industrial Minerals Regulation,Schedule 2 (Section 15 (3-1)): "Assessment Work Report," and he is herein 
attesting to the veracity of the STATEMENT OF EXPENDITURES - SCHEDULE "A" as set out in this report; and 

2. THAT Murray J. (Jim) Stapleton, is personally known to me and has duly signed this "STATEMENT UNDER OATH", 
and therein authors this report for purposes for wiiich it was prepared; and 

3. THAT the same was executed at the City of Calgary, in the Province of Alberta and I am the subscribing witness thereto 
this21st day of November. 1995. 

4. THAT the said Murray J. (Jim) Stapleton. President of TUL PETROLEUMS LTD. and TRI UNION RESOURCES 
:LTD., isebelie 	full age of eighteen years. 

,RY PUBLIC IN 
AND FOR THE PROVINCE OF ALBERTA. 
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AUTHOR QUALIFICATIONS 

STATEMENT OF THE AUTHOR: 

I, Murray J. (Jim) Stapleton, of 	 in the City of Calgary, Alberta, am 
qualified to prepare and submit this "Assessment Work Report On the TUL Petroleums Ltd. Peace River District 
Metallic Minerals Exploration Permits," operated by 11JL Petroleums Ltd, by virtue of the following 
qualifications: THAT I have; 

1) a degree from Simon Fraser University, Burnaby, British Columbia, Bachelor of Arts in Geography, 
specializing in Earth Sciences, specifically Geomorphology. 

2) been awarded a Professional Certification as a Petroleum Landman (P.Land). 

3) spent twenty years working in the Petroleum Industry as a Petroleum Landman partly doing fieldwork 
associated with soils, design and construction. 

4) author of the "Landman in Action" which is a textbook published by Mount Royal College which partly deals 
with soils, mapping, air photo interpretation, surficial geology and sedimentary geology. 

5) taught at Mount Royal College for three semesters in the Faculty of Sciences and Technology, Geology 
Department, Petroleum Land Management Program, which included geology and air photo interpretation. 

6) worked for Paul Hawkins & Associates doing field geology and exploration program supervision. 

7) owner of TUL PETROLEUMS LTD., an oil and gas production and exploration company for twelve years 
and as Vice President of Reflection Resources Ltd (ASE) planned drilling programs. 

8) have familiarized myself with the geology of diamonds, kimberlite and lamproite geochemistry and sat three 
welisites on the TUL properties and recovered kimberlitic indicators. 

9) conducted 8 field trips into the Peace River Channel, the Peace River Lowlands and the Clear Hills and 
supervised the work of Paul Hawkins & Associates Ltd., Paul Hawkins, P.Eng and Michael J. Kelly, P.Eng 
(Mining) in regard to the TUL exploration programs and on geophysical surveys. 

10) have spent time sluicing, concentrating, picking grains and working with Loring Laboratories and recovering 
and classifying heavies and kimberlitic indicators related to TUL exploration. 

11) have prepared several internal reports on the 11JL properties and have given presentations in that regard. 

The above statement is true and correct and is being made as a part of the credentials of this Assessment Report 
dated at theCiby of Ca1arv. in the Province of Alberta this C' 'jK 	6 1/ day of I'  't' r 	1995. 

I 	t• 
I 

Murray]. (Jim) Stapleton, 
B.A., P. Land, President, TUL 
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F. CERTIFICATION 

STATEMENT OF THE MINING ENGINEER: 

I, Michael J. Kelly, of 	 W in the City of Calgary, Province of Alberta, 
am qualified to certify the Geomagnetic Survey that was conducted on the Peace River District 
Metallic Minerals Exploration Permits, operated by TIJL Petroleums Ltd., by virtue of the 
following qualifications: THAT I have: 

1. a degree from the Technical University of Nova Scotia, Halifax, Nova Scotia, Bachelor of 
Engineering, Mining Engineering. 

2. a degree from Dalhousie University, Halifax, Nova Scotia, Bachelor of Science, 
specializing in Earth Sciences, specifically Geology. 

3. been awarded a Professional Certification as a Professional Engineer (P. Eng.) and that I 
am a member of the Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA). 

4.  

5.  

6.  

7.  

8.  

spent 12 years working in the Petroleum Industry as a Petroleum Engineer partly doing 
field work associated with formation analysis and evaluation. 

worked for Paul Hawkins & Associates doing field geology and exploration programs. 

worked for Granges Exploration doing field geology, sitting well sites and core logging. 

conducted a field trip to the property area in October, 1993 and performed a Geomagnetic 
Survey. The survey was conducted according to standard practices. 

a minority Working Interest in the Peace River Diamond Exploration Project. 

The above statement is true and correct and is being made as a part of the credentials of this 
Assessment Report dated at the City of Calgary, in the Province of Alberta this 18 th day of May, 
1995. -. 
Michael 
	 -.-..,- 

0- 
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11. 
I. TUL ASSESSMENT REPORT 

CERTIFICATION or ENDORSEMENT 

STATEMENT OF ENDORSEMENT BY A PROFESSIONAL GEOLOGIST: 

I, Adrian Mann, of in the City of Calgary, in the Province 
of Alberta, have reviewed and am qualified to endorse the ASSESSMENT WORK REPORT 
on the TUL Petroleums Ltd., PEACE RIVER DISTRICT, METALLIC MINERALS 
EXPLORATION PERMITS, applied for by TIlL PETROLEUMS LTD. and TRI UNION 
RESOURCES LTD. and operated by TUL PETROLEUMS LTD. which was prepared by 
MURRAY J. (JIM) STAPLETON, BA, P. Land., President of TIJL Petroleums Ltd., 42030,415-
9737 MacLeod Trail S., Calgary, Alberta, dated May 18, 1995. 1

AND I am qualified to assess this 
report as follows: 

1. I have a Bachelor of Science Degree in Geology and Chemistry and an Honours Degree in 
Geology from the University of London, England. I have an MBA Degree from 
Witwatersrand, Johannesburg, South Africa and a PhD from the University of London. 

2. I am a professional Geologist registered with AP.E.G.GA in Alberta. 

3. I have worked continuously as a mining, exploration and oil & gas geologist; in Africa, South 
America and North America, since first I graduated in 1965. 

4. I have reviewed the text and mapping in this report and although I can not make a statement 
regarding its specific accuracy, I can state that Mr. Stapleton has generally appeared to have 
gone about the exploration of the subject Metallic Minerals Permits in a prudent and 
workman-like manner. In addition, much of the Assessment Report geochemistry has been 
done by and in cooperation with the reputable Loring Laboratories Ltd. of Calgary. 

5. I have no beneficial interest in the properties contained in this subject report. 

1e above statement is true and correct and is being made as a part of the credentials of this 
Assessment Report dated at the City of Calgaiy,in the Province of Alberta this 31st day of July, 1995. 

Ii 

I 
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PICKING 

	

I 	p ntuw.urt - WAA I 

NOTES: 	 QUOTED FROM SASKATCHEWAN GEOLOGICAL SURVEY, 

	

FLOW CHART SPEC. SUBJECT 	PRELIMINARY RESULTS OF RECONNAISSANCE SAMPLING 

	

TO CLIENT'S REQUIREMENT. 	FOR DIAMOND INDICATOR MINERALS 
BY 

FJ. SWANSON AND M.R. GENT 
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L0RING LABORATORIES LTD, 

629 Beaverdam Rd. N.E. 
Calgary, Alberta T2K 4W7 

Tel: (403) 274.2777 

Fax: (403) 275-0541 

TO: TUL PETROLEUMS LTD. 

do Paul Hawkins & Associates 
72 Strathlorne Drive S.W. 

Calgary. AJberta T31-1 1M8 

ATTN: Paul Hawkins 

FILE# 35954-1-D 

DATE: September 21. 1993 

PAGE: 1 

CERTIFICATE OF ANALYSIS 

1 MIDD&JNGS 
	

JEAVIES > 
ORIGINAL 2.9 - 3.3 SG 

	
MAGN. NON-MAG. P.M. 	W.P.M. NON-MAGJ 

WEIGHT MAGN. NON- 	 +28 Mesh I -28 Mesh -28 Mesh It -28 Mesh 
SAMPLE ID 	(Kci) 	(Gm) 	(C 

TULu 1 	 410 	046 	674 	1.67 	425 	1i 	057 	1 	384 	1, 	676 

'TUL * 2 	49.8 	0.60 	3 .492 99 	1393 	1 32 	1 1440 	12.16 

TUL # 3 	i 	43.0 	0.57 1 11.68 	1.80 	2.62 	0.69 	14.11 	1  4290 

TUL# 4 	34.2 	0.71 	10.83 	1.29 	0.37 	1 	2.88 	7.36 	1  11.02 

TUL # 5 	39.8 	0.47 	0.77 	2.13 	0.71 	0.53 	0.58 	0.79 

	

366 	010 _201 	023 	_044 	006 	i 	0 . 6.4 	129 

JUL# 11 	 31.5 	0.34 _4.81 _2.41 	_4.47 	0.60 	_12.57 	6.72 

TULif12 	36. 3 	035 _229 _089 _286 1 028 	_538 1 2.46 

TUL#13 	_277 	035 _370 _064 	_076 	016 	_200 	_168 

	

JUL #14__ 260 	0_31 _3_02 _0_47 	2 35 	0.12 	1 	116 	1.20 

NOTE: P.M. PARAMAGNETIC 	W.P.M. = WEAK PARAMAGNETIC 

I HEREBY CERTIFY 	that the above results are those 

	

H 
analyses made by me upon the herein described samples.... 

	

ASSAYER 
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L0RING LABORATORIES LTD. 

629 Beaverdam Rd. N.E. 
Calgary, Alberta T2K 4W7 

Tel: (403) 214-2777 
Fax: (403) 275-0541 

TO: TUL PETROLEUMS LTD. 
do Paul Hawkins & Associates 
72 Strathlorne Drive S.W. 
Calgary, Alberta T3H 1M8 

ATTN: Paul Hawkins 

FILE# 35954-1--D 

DATE: September 21. 1993 
PAGE: 2 

CERTIFICATE OF ANALYSIS 

1 MIDDUNGS  
ORIGINAL) 2.9-3.3 SG 	MAGN. NON-MAG. P.M. 	1, W.P.M. i NON-MAGJ 
VVEIGKr MAGN. NON-MA 	 +28 Mesh -28 Mesh -28 Mesh -28 Mesh 

SAMPLE ID i (Kg) 	(Gm) 	((3m) 	(Gm) 	(Gm) 	(Gm) ' (Gm) 	(Gm) 

'TUL15 	1 	505 	074 _1424 	1233 	3067 	516 	5628 	1839 
1• 

TUL#21 	28.0 1 	0.735.38 	1.35 	5.25 	1 	0.40 	1 	5.18 	1 	1.88 	
l 

• jTUL#22 	36.0 1 	2.31 1 16.31 	3.96 	1 	9.81 	1.56 	16.38 	5.35 

TIlL #23 	34.0 1 	0.75 	18.42 	621 	75 1 	2 72 

TUL #31 	39.7 
	

1.65 	25.01 	3.18 	0.85 	5.12 	t 43.36 	47.21 

TUL #32 
	

49.0 
	

0.71 	13.12 	9.08 	29.06 	11 	4.70 	45.36 	10.60 

TUL #41 
	

41.2 
	

1.05 	15.90 	3.14 	1.21 
	

2.72 
	

57.20 	30.62 

I .  

I 	 I 	 S 	 I 	 I 

I 	 I 

I 	
: 

NOTE: P.M. PARAMAGNETIC 	W. P.M. - WEAK PARAMAGNETIC 

I HEREBY CERTIFY 	that the above results are those 

analyses made by me upon the herein described samples.... 

_mm_ 
ASSAYER 

I 
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629 Beaverdam Rd. N.E. 

	

il 	 Calgary, Alberta T2K 4W7 

LORING LABORATORIES LTD 
TD 	 Tel: (40) 274.2777 

r Fax: (403) 2741 

r 	TO: PAUL A. HAWKINS & ASSOC. LTD. 	 FILE # 3601 0-D 
72 Strathlorne Cr. S.W. 	 DATE: September 24. 1993 
Calgary, Alberta T3H 1 M8 	 PAGE: 1 

ATTN Paul Hawkins 

	

CERTIFICATE OF ANALYSIS 	I 
r MIDDLINGS   

ORIGINAL! 2.9-3.3 SG 	MAGN. NON-MAG. P.M. 	WP.M. NON-MAG 
WEIGHT MAGN NON-MAG 	 +28 Mesh -28 Mesh -28 Mesh -28 Mesh 

SAMPLE ID(Kg) 	(Gm) 	(Gm) I (Gm) f (Gm) 	((3m) 	I (Gm) 	(Gm) 

TUL*25 	336 	024 	1 84 	266 	098 1 	1 08 	1209 	417 

TUL 26 	272 1 	077 	1937 	146 	4 . eA 	195 	2620 i 2110 

	

OTUL # 52 
	250072 	2103 	100 	3488 	680 	1853 1 1517 

7UL#54 	375 	008 	193 	020 	027 	027 	167 	247 

I 	
I 

NOTE: P.M. = PARAMAGNETIC 	W.P.M. = WEAK PARAMAGNETIC 

I HEREBY CERTIFY 	that the above tesults ate those 

analyses made by me upon the herein described samples.... 

;. 

ASSAYER 
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To: TUL PETROLEUMS LTD, 	 File No. 36010-2D 

P.O. Box 42030, 	 Date January 17, 1994 

415, 9737 MacLeod Trail South, 	41 	Samples  
Calgary, Alberta 

A 	 ZZT DL 
ATTN: Jim Stapleton 

Certificate of Assay 
LORING LABORATORIES LTD. 

SAMPLE NO. 	 PPB 
Au 

3eochemical Analysis 

TUL-54 	 <50 

1 Hereby Certify that the above results are those 
assays shade by me upon the herein described samples.... 

lope 

 

acts r.tain.d on. month. 	

AAssayor 

 r.tain.d on. •enth 
unl•ss spocific arrang...nt. 
ar• •ad• in advance.  

-3O5- 
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I ,  
~ V7'A \7 LORING LABORATORIES LTD 

629 Beaverdam Rd. N.E. 
Calgary, Alberta T2K 4W7 

Tel: (403) 274-2777 
Fax: (403) 275-0541 

To: 	TUL PETROLEUMS LTD. 

From: 	LORING LABORATORIES LTD. 

Date: 	November 25,1993 

Subject: Sample Results 

File: 	36226 

Ii 

i. 

1. Introduction 

Enclosed are the results of the processing of grains 1 to 80 
as supplied by Mr. P. Hawkins. 

The data sheets enclosed represent the adjusted microprobe 
data as received from the technician. On the tables and charts 
attached to this report, the oxides are presented in weight 
percent of the composition of the mineral and -- indicates that 
the oxide was not analyzed in the mineral (see Microprobe Data 
table) 

The minerals selected have been identified using the EDS. 
All minerals were analyzed by electron microprobe. 

Care must be taken in interpreting this data. Although some 
of these minerals may be found in kimberlite or lamproite, they 
may also be present in other rocks. 

Following are, a few notes on the mineral grains picked from 
your samples. 

2. Garnet 

The garnets have been categorized according to Dawson and 
Stephens' (1975) classification. Of the 47 grains identified 

, 5 
rank as G-3 and 47 rank as G-5. (see Garnet Classification 
tables) 

Two garnets plot in the Eclogitic Field from Fipke. 
(1989) (see Eclogite Garnet Indicators chart). 

3. Pyroxene 

1 
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I • 
The 26 pyroxenes that were probed have been graded 

according to Stephen and Dawson's (1977) classification on the 
accompanying table. Seventeen rank as CP-2 (diopside) and 4 as 
CP-4 (low-chrome diopside), and 5 rank as CP-5 (Chrome Diopside) 
(see Pyroxene Classification table). 

Several pyroxenes plot in or near the chrome pyroxene 
indicator mineral region (Fipke, 1989) (see Clinopyroxene chart). 

4. Other Minerals 

One grain of spinel, one of epidote, one of actinolite, 
and three unknowns were also identified. A grain was also 
identified as rutile. 

S. References 

Dawson J.B. and W.E. Stephens 
1975: Statistical Classification of Garnets from 
Kirnberlite and Associated Xenoliths. Journal of 
Geology, vol. 83, p.  589-607. 

Fipke, C. E. (ed.) 
1989: The development of advanced technology to 
distinguish between diamondiferous and barren 

S diatremes. Geol. Surv. of Canada, Open File 
Report 2124. 

Gurney, J. J. 
1985: A correlation between garnets and diamonds in 
Kirnberlites; in J.E. Glover and P.G. Harris 
(eds.), Kimberlite Occurrence and Origin: A basis 
for conceptual models in exploration, Geol. Dept. 
and Univ. Exten., Univ. W. Aust., Publ. No. 8, 
143-166. 

Stephens W.E. and J.B. Dawson 
1977: Statistical Comparison Between Pyroxenes from 
Kirnberlites and their Associated Xenoliths. 
Journal of Geology, vol. 85, p.  433-449. 

2 
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I 1;;:• Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 
Tel: 274-2777 Fax 275-0541 

I r File No. 36226 
I Client TUL PETROLEUMS LTD. 	Microprobe Data 

	
November 1993 

Location I 	 Data in wt % 	 I 
Sample# P# C# R# Si02 1102 A1203 Cr203 FeO MgO CaO Na2O MnO Total Mineral 

- 	I 	 I 

	

1 	62 B 	1 	38.72 	0.04 	21.26 	0.00 	32.19 	234 	7.32 	0.00 0.00 	101.90 	Garnet 

	

2 	62 C 	1 	37.39 	0.11 	2).85 	0.00 	34.22 	1.99 	6.50 	0.00 0.00 	101.06 	Garnet 

	

3 	620 	1 	37.67 	0.06 	21.22 	0.00 	33.23 	217 	7.18 	0.00 0.00 	101.55 	Garnet 

	

4 	62E 	1 	37.35 	0.09 	2).6o 	0.00 	35.28 	0.99 	6.65 	0.00 0.00 	101.26 	Garnet 

	

5 	62 F 	1 	37.18 	0.09 	30.61 	0.06 	31.92 	272 	6.93 	0.00 0.00 	99.46 	Garnet 

	

6 	62 G 	1 	37.26 	0.09 	2)61 	0.00 	33.92 	1.83 	6.69 	0.00 0.00 	106.46 	Garnet 

	

7 	62 H 	1 	27.54 	0.77 	54.05 	0.04 	13.26 	1.70 	0.00 	0.11 0.00 	97.47 	Garnet 

	

8 	62 I 	1 	38.09 	0.01 	22.93 	0.06 	26.89 	9.48 	1.10 	0.00 0.00 	101.53 	Garnet 

	

9 	62 J 	1 	37.19 	0.04 	19.89 	0.01 	34.38 	2.85 	4.74 	0.00 0.00 	99.10 	Garnet 
10 	62 A 	2 	36.67 	0.02 	21.24 	0.06 	38.14 	3.57 	1.10 	0.00 0.00 	100.77 	Garnet 

	

11 	62 B 	2 	37.66 	0.10 	2).66 	0.00 	25 	1.02 	13.61 	0.00 242 	100.80 	Garnet 
12 	62 C 	2 	27.41 	0.74 	52.81 	0.01 	14.57 	1.97 	0.00 	0.00 0.00 	9751 	Garnet 
13 	62 0 	2 	38.07 	0.02 	21.54 	0.04 	25.04 	2.83 	11.92 	0.00 0.00 	99.46 	Garnet 
14 	62 E 	2 	26.87 	0.72 	54.27 	0.04 	13.78 	1.88 	0.00 	0.01 0.00 	97. 	Garnet 

	

15 	62 F 	2 	27.65 	0.79 	53.11 	0.02 	13.83 	234 	0.00 	0.06 0.00 	97.60 	Garnet 

	

16 	62 G 	2 	37.65 	0.08 	2)93 	0.02 	31.92 	2.48 	7.56 	0.00 0.00 	100.64 	Garnet 

	

17 	62 H 	2 	37.80 	0.02 	21.46 	0.02 	35.01 	5.13 	1.21 	0.00 0.00 	100.45 	Garnet 

	

18 	62 I 	2 	38.48 	0.04 	22.07 	0.06 	32.53 	6.19 	1.69 	0.00 0.00 	101.06 	Garnet 

	

19 	62 J 	2 	37.59 	0.01 	21.24 	0.02 	35.96 	3.78 	0.88 	0.00 2.04 	101.54 	Garnet 

	

2) 	62 A 	3 	39.00 	0.04 	23.26 	0.02 	26.10 	1205 	0.87 	0.00 0.00 	101.34 	Garnet 

	

21 	62 B 	3 	38.45 	0.07 	21.58 	0.01 	34.77 	4.83 	219 	0.00 0.00 	101.90 	Garnet 

	

22 	62 C 	3 	37.00 	0.01 	2).69 	0.00 	35.87 	1.11 	0.84 	0.00 6.11 	10193 	Garnet 

	

23 	62 D 	3 	38.15 	0.01 	21.70 	0.01 	33.23 	6.51 	1.08 	0.00 0.00 	100.69 	Garnet 

	

24 	62 E 	3 	38.44 	0.14 	2)71 	0.01 	2563 	4.72 	10.96 	0.00 0.00 	100.61 	Garnet 

	

25 	62 F 	3 	27.93 	0.84 	53.40 	0.04 	11.67 	4.49 	0.00 	0.00 0.00 	96.37 	Garnet 

	

26 	62 G 	3 	38.37 	0.02 	22.51 	0.01 	31.01 	8.70 	0.99 	0.00 0.00 	101.61 	Garnet 

	

27 	62 H 	3 	37.10 	0.06 	21.12 	0.00 	31.13 	4.60 	6.34 	0.00 0.00 	100.35 	Garnet 

	

28 	62 I 	3 	39.26 	0.03 	22.42 	0.08 	26.94 	10.38 	241 	0.00 0.00 	101.52 	Garnet 

	

29 	62 J 	3 	39.56 	0.08 	21.52 	0.01 	24.82 	5.46 	8.76 	0.00 0.00 	100.18 	Garnet 
L 	30 	62 A 	4 	38.82 	0.04 	22.29 	0.01 	32.09 	6.94 	209 	0.00 0.00 	102.28 	Garnet 

	

31 	62 B 	4 	37.42 	0.06 	2).79 	0.04 	35.16 	2.73 	5.32 	0.00 0.00 	101.52 	Garnet 

	

32 	62 C 	4 	39.56 	0.01 	23.28 	0.04 	24.13 	13.58 	0.94 	0.00 0.00 	101.54 	Garnet 

	

I. 33 	62 D 	4 	39.18 	0.03 	22.06 	0.06 	27.14 	8.76 	4.39 	0.00 0.00 	101.59 	Garnet 

	

34 	62 E 	4 	37.96 	0.02 	21.11 	0.01 	32.76 	4.03 	5.62 	0.00 0.00 	101.51 	Garnet 

	

35 	62 F 	4 	2)83 	0.88 	4.02 	0.56 	0.88 	0.17 	0.73 	1.79 0.00 	26.86 	UNK(1) 

Ii 
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I: 
I j  
I • Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 
Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax 275-0541 
r File No. 36226 
I Client: TUL PETROLEUMS LTD. 	Microprobe Data 

	
November 1993 

Location I 	 Data in wt %- 	 I- 
Sample# P# C# R# 	Sf02 Ti02 16J203 Cr2O3 FeO MgO CaO Na2O MnO 	Total Mineral 

36 	62 G 4 	37.86 	0.04 	21.00 	0.00 	31.01 	3.64 	6.75 	0.00 0.00 	100.30 	Garnet 
37 	62 H 4 	37.01 	0.04 	20.04 	0.09 	WAS 	0.59 	1.47 	0.00 11.62 	10123 	Garnet 
38 	62 I 	4 	37.02 	0.09 	2155 	0.01 	38.65 	1.44 	3.76 	0.00 0.00 	101.36 	Garnet 
39 	62 J 	4 	38.33 	0.06 	22.14 	0.07 	2893 	11.60 	123 	0.00 0.00 	99.35 	Garnet 
40 	62 A 	5 	37.69 	0.06 	2).47 	0.01 	33.19 	217 	6.88 	0.00 0.00 	100.46 	Garnet 
41 	62 B 5 	37.28 	0.15 	2049 	0.00 	32.74 	227 	7.35 	0.00 0.00 	100.28 	Garnet 
42 	62 C 	5 	36.96 	0.01 	2).06 	0.00 	39.09 	1.09 	3.83 	0.00 0.00 	101.06 	Garnet 
43 	62 D 5 	37.97 	0.04 	21.22 	0.00 	32.44 	2.54 	7.60 	0.00 0.00 	101.81 	Garnet 
44 	62 E 	5 	38.12 	0.02 	2179 	0.00 	32.08 	4.71 	5.51 	0.00 0.00 	10123 	Garnet 
45 	62 F 	5 	36.88 	0.02 	2107 	0.00 	38.17 	1.07 	5.02 	0.00 0.00 	10123 	Garnet 
46 	62 G 5 	37.09 	0.07 	2)31 	0.04 	36.74 	0.72 	5.92 	0.00 0.00 	100.83 	Garnet 
47 	62 H 5 	37.53 	0.04 	2058 	0.04 	34.40 	1.80 	7.00 	0.00 0.00 	101.49 	Garnet 
48 	62 I 	5 	0.00 	51.88 	0.06 	0.18 	0.36 	0.00 	0.06 	0.00 0.00 	52.54 	RT(5) 
49 	62 J 	5 	37.36 	0.06 	2)23 	0.00 	34.53 	1.77 	6.72 	0.00 0.00 	100.69 	Garnet 
50 	62 A 	6 	53.73 	0.06 	0.59 	0.12 	554 	15.45 23.16 	0.88 0.00 	99.52 	P>wne 
51 	62 B 	6 	5124 	0.37 	7.11 	0.66 	252 	15.11 	2146 	1.64 0.00 	99.31 	Pyroxene 
52 	62 C 	6 	0.00 	0.04 	65.92 	0.09 	8.32 	2106 	0.01 	0.40 0.00 	94.77 	SP(6) 
83 	62 D 	6 	51.52 	0.33 	213 	0.01 	6.23 	15.23 23.94 	0.36 0.00 	99.75 	Pyroxene 
54 	62 E 	6 	37.15 	0.04 	28.81 	0.02 	423 	2.52 22.34 	0.06 0.00 	92.23 	EP(1) 
55 	62 F 	6 	51.06 	0.42 	6.83 	0.76 	262 	15.43 2138 	1.74 0.00 	99.24 	Pyroxene 
56 	62 G 	6 	52.70 	0.21 	5.59 	1.56 	2.42 	15.70 2119 	1.86 0.00 	100.14 	P>coxene 
57 	62 H 	6 	51.23 	0.34 	6.83 	0.99 	2.82 	16.06 19.82 	1.68 0.00 	99.62 	Pyroxene 
58 	62 I 	6 	57.27 	0.01 	0.69 	0.12 	5.65 	2191 	1267 	0.08 0.00 	97.40 	ACT 
59 	62 J 	6 	53.52 	0.09 	0.83 	0.06 	7.17 	1460 23.49 	0.65 0.00 	100.15 	P)coxene 
60 	62 A 	7 	53.06 	0.01 	1.33 	0.07 	8.00 	14.55 21.17 	0.77 0.00 	96.95 	P)coxene 
61 	62 B 	7 	53.65 	0.09 	1.33 	0.24 	7.88 	14.28 22.22 	0.66 0.00 	10023 	Pyroxene 
62 	62 C 7 	54.54 	0.02 	0.46 	0.09 	5.86 	15.43 23.83 	0.59 0.00 	100.74 	Pyroxene 
53 	62 D 	7 	51.43 	0.33 	6.44 	1.06 	283 	15.85 2115 	1.55 0.00 	99.66 	Pyroxene 
64 	62 E 	7 	53.23 	0.12 	1.06 	0.02 	7.58 	14.11 	23.01 	0.74 0.00 	99.87 	P>coxene 
65 	62 F 	7 	5247 	0.48 	5.01 	1.13 	3.43 	16.59 2)23 	1.21 0.00 	100.57 	P)coxene 
66 	62 G 7 	5292 	0.09 	0.81 	0.06 	6.12 	1554 23.99 	0.34 0.00 	99.80 	P}coxene 
67 	62 H 	7 	53.55 	0.18 	1.21 	0.36 	3.72 	18.34 22.94 	0.12 0.00 	100.44 	Pyroxene 
68 	62 I 	7 	54.02 	0.06 	0.75 	0.02 	6.16 	15.09 24.02 	0.36 0.00 	100.41 	Pyroxene 

S 69 	62 J 7 	52.06 	0.34 	214 	0.09 	6.31 	15.06 23.62 	0.35 0.00 	99.96 	Pyroxen. 
70 	62 A 	8 	54.49 	0.11 	1.84 	0.89 	3.70 	15.96 21.04 	1.74 0.00 	99.77 	P)coxene 

I: 

I 

I 
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Loring Laboratories Ltd. S 629 Beaverdam Road N.E., 

Calgary Alberta 12K 4W7 
Tel: 274-2777 Fax 275-0541 

r File No. 36226 
Client: TIJL PETROLEUMS LTD. 	Microprobe Data November 1993 

Location I 	 Data in wt % 
Sample# P# C# R# Si02 T102 AJ203 Cr203 FeO MgO CaO Na2O MnO Total Mineral 

71 	62 B 	8 	5328 	0.20 	1.90 	0.53 	4.04 	17.53 22.40 	0.16 0.00 	100.24 	P,coene 
72 	62 C 	8 	51.69 	0.42 	7.44 	0.68 	3.19 	15.40 19.40 	1.78 0.00 	100.00 	Pyroxene 
73 	62 0 8 	52.88 	0.12 	4.00 	1.22 	2.24 	17.09 2188 	1.26 0.00 	99.69 	Pyroxene 
74 	62 E 	8 	51.82 	0.42 	6.15 	1.39 	268 	16.15 19.99 	1.63 0.00 	10023 	Pyrcne 
75 	62 F 8 	51.86 	0.27 	5.64 	1.14 	247 	16.84 2196 	IM 0.00 	100.45 	Pyroxene 
76 	62 0 8 	51.48 	0.39 	6.87 	III 	269 	16.01 	2115 	1.68 0.00 	100.28 	PyToxene 
77 	62 H 8 	57.55 	0.03 	14.44 	1.60 	4.61 	4.69 	5.96 	7.97 0.00 	96.77 	UNK(2) 
78 	62 I 	8 	53.70 	0.06 	3.28 	1.19 	213 	16.82 21.30 	1.69 0.00 	100.07 	Pyroxene 
79 	62 J 	8 	54.32 	0.03 	0.76 	0.09 	5.55 	15.85 28.09 	0.84 0.00 	100.53 	P)TO)efle 
80 	62 A 9 	39.16 	0.04 	2194 	0.00 	523 	222 21.46 	0.00 0.00 	9215 	UNK(3) 

IL• 
I t  Explanations for numbered codes: 

UNK(1), location F4: several spot analyses of this grain reveal a similar composition; cannot be identified 

RT(5), location 15: only Ti02 was detected (52%); could be rutile 

I 
	SP(6), location C6: low total, theraws a peak of zinc in this spinel. 

EP(1), location E6: possibly epidote, even with the low total (no peak of Mn, La, or Ce); 2.5 % MgO) 

UNK(2), location 1-18: could be a sodic and chromiferous pyroxene, but total is low; unknown. 

UNK(3), location A9: could be an epidote, but total is low; 2.2 % MgO. 

L 
I . 
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I File #36226 

Client: TUL PETROLEUMS LTD. 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 
Tel: 274-2777 Fax 275-0541 

November 1999 

Garnet Classification (after Dawson and Stephens, 1975) 

F. 

5  

Location 	 Da in wt % 	 I I 	Gamets Classiflcatio. ---. 

Sample# P# 011 R# Ti02 Cr203 FeO MgO CaO Na2O Gi G2 G3 G4 G5 G6 G7 G8 G9 GlO Gil G12 

I 	 II 

	

3 	62 D 1 	0.04 	Ofl) 	3219 	2.34 	7.32 	0.00 ........5 

	

4 	62 E 1 	0.11 	0.00 	34.22 	1.99 	6.50 	0.00 ........5 

	

5 	62 F 1 	0.06 	0.00 	3323 	2.17 	7.18 	0.00 .........5 

	

6 	62 G 1 	0.09 	0.00 3523 	0.99 	6.95 	0.00 	...... 5 

	

7 	62 H 1 	0.09 	0.03 	31.92 	2.72 	6.99 	0.00 ........5 

	

8 	62 I 1 	0.09 	0.00 	33.92 	1.83 	6.99 	0.00 ........5 

	

9 	62 J 1 	0.77 	0.04 	13.26 	1.70 	0.00 	0.11 	 3 
10 	62 A 2 	0.01 	0.03 	26.89 	9.48 	110 	0.00 ........5 

	

11 	62 B 2 	0.04 	0.01 	34.38 	2.85 	4.74 	0.00 .........5 
12 	62 C 2 	0.02 	0.03 	38.14 	3.57 	1.10 	0.00 ........5 
13 	62 0 2 	0.10 	0.00 	25.29 	1.02 	13.61 	0.00 ........5 
14 	62 E 2 	0.74 	0.01 	14.57 	1.97 	0.00 	0.00 	 3 
15 	62 F 2 	0.02 	0.04 	25.04 	2.83 	11.92 	0.00 ........5 
16 	62 G 2 	0.72 	0.04 13.78 	1.86 	0.00 	0.01 	 3 
17 	62 H 2 	0.79 	0.02 13.83 	2.34 	0.00 	0.06 	 3 
18 	62 I 2 	0.06 	0.02 	31.92 	2.48 	7.56 	0.00 ........5 
19 	62 J 2 	0.02 	0.02 	35.01 	5.13 	1.21 	0.00 ........5 

62 A7 3 	0.04 	0.03 	32.53 	6.19 	1.99 	0.00 ........5 

	

21 	62 B 3 	0.01 	0.02 	35.96 	3.78 	0.88 	0.00 ........5 

	

22 	62 C 3 	0.04 	0.02 	26.10 	12.05 	0.87 	0.00 ........5 

	

23 	62 D 3 	0.07 	0.01 	34.77 	4.83 	2.19 	0.00 ........5 

	

24 	62 E 3 	0.01 	0.00 	35.87 	1.11 	0.84 	0.00 ........5 
62 F 3 	0.01 	0.01 	3323 	6.51 	1.06 	0.00 ........5 

	

26 	62 G 3 	0.14 	0.01 	25.83 	4.72 	10.96 	0.00 ........5 

	

27 	62 H 3 	0.84 	0.04 11.67 	4.49 	0.00 	0.00 	 3 

	

26 	62 I 3 	0.02 	0.01 	31.01 	8.70 	0.99 	0.00 ........5 

	

26 	62 J 3 	0.06 	0.00 	31.13 	4.60 	6.34 	0.00 ........5 

	

30 	62 A 4 	0.03 	0.08 	26.94 	10.38 	2.41 	0.00 ........5 

	

31 	62 8 4 	0.08 	0.01 	24.82 	5.43 	8.76 	0.00 ........5 

	

32 	62 C 4 	0.04 	0.01 	32.09 	6.94 	2.09 	0.00 ........5 

	

33 	62 D 4 	0.06 	0.04 	35.16 	2.73 	5.32 	0.00 ........5 

	

34 	62 E 4 	0.01 	0.04 	24.13 	13.58 	0.94 	0.00 ........5 

	

36 	62 G 4 	0.03 	0.06 	27.14 	8.76 	4.39 	0.00 ........5 

	

37 	62 H 4 	0.02 	0.01 	32.76 	4.03 	5.62 	0.00 ........5 

	

38 	62 I 4 	0.04 	0.00 	31.01 	3.64 	6.75 	0.00 ........5 

	

39 	62 J 4 	0.04 	0.03 	30.48 	0.59 	1.47 	0.00 ........5 

	

40 	62 A 5 	0.03 	0.01 	38.55 	1.44 	3.76 	0.00 ........5 

	

41 	62 B 5 	0.05 	0.07 	25.93 	11.60 	1.23 	0.00 ........5 

	

42 	62 C 5 	0.05 	0.01 	33.19 	2.17 	6.88 	0.00 ........5 

	

43 	62 D 5 	0.15 	0.00 	32.74 	2.27 	7.35 	0.00 ........5 

	

44 	62 E 5 	0.01 	0.00 	39.09 	1.09 	3.83 	0.00 ........5 

	

45 	62 F 5 	0.04 	0.00 	32.44 	2.54 	7.60 	0.00 ........5 

	

46 	62 G 5 	0.02 	0.00 	32.06 	4.71 	5.51 	0.00 ........5 

	

47 	62 H 5 	0.02 	0.00 	38.17 	1.07 	5.02 	0.00 ........5 

	

49 	62 J 5 	0.07 	0.04 	36.74 	0.72 	5.92 	0.00 ........5 
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Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta 72K 4W7 
Tel: 274-2777 Fax 275-0541 

File #36226 

Client: TUL PETROLEUMS LTD. 	 November 193 

Garnet Classification (after Dawson and Stephens. 1975) 

I 	Location 	 Data in wt S 	 Gamets Classification 

Sample# P# C# R# TiO2 Cr2O3 FeO MgO CaO Na2O Gi G2 G3 G4 G5 G8 G7 G8 G9 GlO Gil G12 

I 	 I 	 II- 	 I 
L 

Total Garnets 	 47 	0050420000000 

Gi G2 03 04 05 06 G7 08 09 GlO Gil G12 

1 . 
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I 
he,t: TUL PEIROLEUMS LTD. 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 
Tel: 274-2777 Fax 275-0541 

coxene Classification (after Stephens and Dawson, 1977) 

I ORThOPYROXENE  I 	CUNOPYROXENE 

Location 	I 	 Data inwt% 	 I 	I 
Sample # P# C# R# 1102 A1203 Cr2O3 FeO MgO CaO Na2O 	 Classification 

I 	 I 	I 
50 	62 A 	6 	0.05 	0.59 	0.12 	5.54 15.45 23.16 	0.88 ........................2 
51 	62 B 	6 	037 	7.11 	0.66 	2.52 15.11 2146 	1.84 .........................2 
53 	62 D 	8 	0.33 	213 	0.01 	6.23 15.23 2394 	()36 ................................ 4 
55 	62 F 	6 	0.42 	6.83 	0.76 	2.62 15.43 2)38 	1.74.........................2 
56 	62 0 	6 	0.21 	550 	1.56 	2.42 15.70 2)19 	1.86 ....................................5 
57 	62 H 	6 	0.34 	8.63 	0.99 	2.82 18.06 19.82 	1.66 ........................2 
59 	62 J 	6 	0.06 	0.63 	0.06 	7.17 14.60 23.49 	0.65 ........................2 
60 	62 A 	7 	0.01 	1.33 	0.07 	8.00 14.55 21.17 	0.77 ................................4 
61 	62 B 	7 	0.06 	1.33 	0.24 	7.88 14.28 22.22 	0.66 ........................2 
62 	62 C 	7 	0.02 	0.46 	0.06 	5.93 15.43 23.83 	0.50 ........................2 
63 	62 D 	7 	0.33 	6.44 	1.06 	283 15.85 2)15 	1.55 ........................2 
6462 E 	7 	0.12 	1.06 	0.02 	7.56 14.11 	23.01 	0.74 ................................4 
65 	62 F 	7 	0.48 	5.01 	1.13 	3.43 18.59 2128 	1.21 ........................2 
. 	62 0 	7 	0.06 	0.81 	0.05 	6.12 15.54 2199 	0.34 ........................2 

62 H 	7 	0.18 	1.21 	0.38 	3.72 18.34 22.94 	0.12 ........................2 
68 	62 I 	7 	0.05 	0.75 	0.02 	6.16 15.06 24.02 	0.36 ........................2 
69 	62 J 	7 	0.34 	2.14 	0.06 	6.31 	15.06 2162 	0.35 ................................4 
70 	62 A 	8 	0.11 	1.84 	0.89 	3.70 	15.96 21.04 	1.74 ....................................5 
71 	62 B 	8 	0.20 	1.90 	0.63 	4.04 17.63 22.40 	0.16 ........................2 
72 	62 C 	8 	0.42 	7.44 	0.68 	3.19 15.40 19.40 	1.78 ........................2 
73 	62 D 	8 	0.12 	4.00 	1.22 	2.24 17.06 2188 	1.26 ....................................5 
74 	62 E 	8 	0.42 	8.15 	1.39 	2.68 16.15 19.99 	1.63 ........................2 
75 	62 F 	8 	0.27 	5.64 	1.14 	2.47 16.84 20.98 	1.28 ....................................5 
76 	62 0 	8 	0.39 	6.87 	1.11 	2.59 16.01 	20.15 	1.68 ........................2 
78 	62 	I 	8 	0.06 	3.28 	1.19 	2.13 	16.82 2130 	1.59 ....................................5 
79 	62 J 	8 	0.06 	0.78 	0.06 	5.55 15.85 23.06 	0.84 ........................2 
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LORING LABORATORIES LTD. 

Garnet Classification (after Dawson and Stephens, 1975) 

I 	I 	 Garnets Classiflcetion 	---- 	 I 
Sam ple# 	 GI G2 G3 G4 G5 G6 G7 G8 G9 G1  Gil G12 

1.TitanianP)1ope 	 I .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 

2. High-flanlum P)Tope 	 .. 	2 .. 	.. 	.. 	- - 	.. 	.. 	.. 

3. Caicic Pope-A1mandine 	.. 	 .. 	 3 .. 	 .. 	.. 	.. 	.. 

4. Ti-Ca-Mg Almandine 	 .. 	 .. 	
.. 	 4 .. 	.. 	. - 	.. 	-. 

5. Magnesian Almandine 	 .. 	 .. 	 .. 	
.. 	 5 . - 	. - 	.. 	•. 

6. PWope-Grossular-Aimandine 	.. 	 .. 	 .. 	 .. 	
.. 	 6 .. 	.. 	.. 

7. Fe-Mg UeroAte-Grossular 	.. 	 .. 	 .. 	 .. 	 .. 	
.. 	 7 .. 	.. 

8. Ferro-Magneslan Grossular 	.. 	 .. 	 .. 	 .. 	 .. 	 .. 	
.. 	 8 .. 

9. Chrome P)Tope 	 .. 	 .. 	 .. 	 .. 	 .. 	 . 	 .. 	
.. 	 9 

-. 10. Low-Calcium Chrome-Pyrope 	.. 	 .. 	 .. 	 .. 	 .. 	 -. 	 .. 	 .. 	
.. 	 10 

11 Ttansan Uvarote-Pyrope 	 11 
12. Knoningic Uvarote-Pyrope 	.. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	

.. 	 12 

I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 

Gi G2 G3 G4 G5 G6 G7 G8 G9 GlO Gil G12 

j
oxene Classification (after Stephens and Dawson, 1977) 

I 	 I 	 I 
Sample # 	 Classification 

I 	I 	 I 
Orthopyroxene 

Enstate 	 op-I— - - - - - - - - - - - - - 

Cr-AlEnstatite 	 - OP-2— - - - - - - - - - - - - 

Na-CaEnstate 	 - - OP-3— - - - - - - - - - - - 

TiEnstatte 	 - - - OP4— - - - - - - - - - - 

High TiEnstatte 	 -. - - op-s— - - - - - - - - - 

Clinopyroxene 

Sub-caicic Diopside 

Diopside 

Ti-Cr Diopside 

Low Cr Diopside 

Cr Diopside 

Ureyltic Diopside 

High Urybc Diopside 

Jadeitic Diopside 

Omphacte 

idic Jadeite 

- - - - - CP-1— - - - - - - - - 

- - - - - - CP-2— - - - - - - - 

- - - - - - —CP-3--- - - - - - - 

- - - - - - - - CP-4--- - - - - - 

- - - - - - - - - CP-5--- - - - - 
- - - - - - - - - - CP-6--- - - - 

- - - - - - - - - - - CP-7--- - - 

- - - - - - - - - - - - CP-8— - 

- - - - - - - - - - - - - CP-a-

- - - - - - - - - - - - - - CP-10 
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ME MORANDUM 

To: 	Paul Hawkins & Associates 

From: 	Daniel Beauchamp 

Date: 	September 14, 1993 

Subject: Sample Results: 8-36 and #14-30 

Enclosed are the complete data for the microprobing of 
your samples. Please note the following: 

I. 	Several grains have been probed twice. These can 
be identified by their identical locations (i.e. 
same P# C# and R*). 

2. Data for minerals other than garnet and pyroxene 
have not been corrected beyond the Bence-Albee 
adjustment in the microprobe. 

3. Minerals preceded by 	indicate that the technician 
is unsure of the correct identification of the 
mineral 

4. FeO* indjcates that all iron is shown as FeO. 

5. Dashes (---) in the MnO and KO columns mean that 
these elements were not analyzed in these grains. 

1 
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ing laboratories li.ited 

File 	. : 35916 

{mne Classification (after Dawson and Stephens, 1975) 	 copyright D.A. Beauchaip (403) 259-6734 

Location - ---------Data in wt Z -------- -------------- Garnets Classification ------------ 
Saiple I 	Pt Cl RI Ti02 Cr203 Fell flgO CaO 61 62 63 64 65 66 67 SB 69610611 612 

	

B-36 	9 B 	1 0.00 0.00 37.68 5.10 0.85 ........ S 

	

B-36 	9 C 	1 0.01 0.01 35.30 0.85 0.58 ........ S 

	

8-36 	9 0 	1 0.02 0.07 36.92 2.93 4.20 ........ 5 

	

8-36 	9 E 	1 0.07 0.01 27.74 6.36 7.39 ........ 5 

	

8-36 	9 F 	1 0.01 0.04 34.46 3.70 3.32 ........ S 

	

8-36 	96 	1 0.02 0.02 33.13 2.77 7.40 ........ S 

	

8-36 	9 H 	1 0.11 0.01 31.98 1.13 9.75 ........ S 

	

9-36 	9 1 	1 0.03 0.00 37.27 0.57 7.66 ........ S 
: 	8-36 	9 J 	1 0.00 0.02 35.34 3.99 2.90 ........ 5 ............... 

	

9-36 	9 A 	2 0.04 0.01 33.75 2.57 7.03 ........ S 

	

8-36 	9 8 	2 0.05 0.01 29.12 4.34 9.83 ........ S .............. 

	

9-36 	9 D 	2 0.00 0.02 37.18 3.80 1.80 ........ 5 

	

14-30 	9 A 	6 0.02 0.02 31.36 9.73 0.76 ........ S 

	

14-30 	98 	6 0.01 0.02 35.39 5.26 1.45 ........ 5 

	

14-30 	9 C 	6 0.06 0.01 34.17 1.74 7.91 ........ S 

	

14-30 	9 D 	6 0.02 0.02 35.70 0.30 0.48 ........ S 

	

14-30 	9 E 	6 0.00 0.00 41.51 1.14 3.18 	........ 5 ............... 

	

14-30 	9 F 	6 0.00 0.01 36.89 4.06 2.34 ........ S .............. 

	

14-30 	96 	6 0.00 0.14 36.61 5.61 0.91 ........ 5 

Total Garnets 	 19 0 0 0 0 19 0 0 0 0 0 0 0 

61 62 63 64 65 66 67 68 69 610 611 612 
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4 LORING LABORATORIES LTD. 

FILE#: 37034 	 COMPANY: TUL PETROLEUMS LTD. 	 DATE: Nov 28, 1994 

ORIGINAL 	 SCREEN 	 TABLE 	MIDDLINGS 	 -HEAVIES >3.330. 

	

WEIGHT 	ANALYSIS 	CONC. 	29 _33SO  

	

MAO. 	+28 	P.M. 	W.P.M. 	N.M. SAMPLE 	 +35 	35 x 80 	40 	+80 	 NON - 	 Mesh 	0.5 	0.6 	0.7 	1.2 	2.0 	2.0 ID. 	 mesh 	mesh 	mesh 	mesh 	MAO. 	MAO. 

	

(Kg) 	(Kg) 	(Kg) 	(Kg) 	(9) 	(9) 	(g) 	(g) 	(g) 	(9) 	(g) 	(g) 	(g) 	(g) 

#11.4 	56.2 	6.4 	5.9 	43.9 	94.11 	0.02 	3.77 	0.66 	0.14 	4.29 	1.39 	1.49 	0.75 	0.11 	0.38 

NOTE: P.M. = PARAMAGNETIC 	W.P.M. = WEAKLY PARAMAGNETIC N.M. = NONMAGNETIC 

ASSAYER 



1 	 Calgary. Alberta T2K 4W7 

L0RING LABORATORIES LTD L\ 	
629 Beaverdam Rd. N.E. 

Tel: (403) 274-2777 
Fax: (403) 275-0541 

TO: TUL PETROLEUM LTD. 	 FILE # 3683 5-D 

DATE: AUGUST 31. 1994 
PAGE: 1 

AUN: JIM STAPLETON 

CERTIFICATE OF ANALYSIS 	I 
PMDDIJP4GS 	 1AVIES  

ORIGINAL! 2.9 -3.3 SG 	MAGN. NON-MAG.I P.M. 	W.P.M. I N0N4MAG1 
WEIGHT MACiN. NON-MAC 	 +28 Mesh ! -28 Mesh j -28 Mesh -28 Mesh 

SAMPLE ID 4 	(Kg) 	(Gm) 	((3m) 	(Gm) 	((3m) i (Gm) 	(Gm) 	(Gm) 

1TUL4L 	 31.3 i 	0.35 	60.67 	3.58 	0.50 	138.52 	33.30 	5.13 

TUL 4V(U)27_7 	<0_01 1 	6_82 	0.06 	0.28 	1.78 	1.64 	0.26 

• 	
1 ___ ___ 

NOTE: P.M. PARAMAGNETIC 	W.P.M. = WEAK PARAMAGNETIC 

I HEREBY CERTIFY 	that the above results are those 
analyses made by me upon the herein described samples.... 

I 
ASSAYER 
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629 Beaverdani Rd. N.E. 

Calgary, Alberta T2K 4W7 

Tel: (403) 274-2777 

Fax: (403) 275-0541 

L0RING LABORATORIES LTD. 

To: 	TtJL Petroleums Ltd. 

From: 	LORING LABORATORIES LTD. 

Date: 	October 6, 1994 

Subject: Sample Examination 

File: 	36835 

Attention: Jim Stapleton 

Jim, 

A few notes regarding your sample TEJL 4L which you submitted 
to us for picking. 

1) As you suggested there was an abundance of what 
appears to be Chrome Diopside, I picked >20 grains and 
there is still quite a lot in the sample. 

i• 2) There was no grains of what I would consider Pyrope 
Garnet in the sample. 

3) I picked several grains of what could be Eclogitic 
Garnet, there was a lot of grains with an orange 
colour that are probably Staurolite I picked several. 

4) There was no grains of Ilmenite in the sample. 

5) There was no grains of Chromite in the smple. 

6) There was no diamonds in the sample. 
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,\ 	Loring Laboratories Ltd. 

y 	

629 Beaverdam Road N.E., 
Calgary Alberta T2K 4W7 
Tel: 274.2777 Fax: 275-0641 

FILE #: 37 05 9. D 	 COMPANY: TUL PETROLEUM 	 DATE: 	Dec 2, 1994 

Co 

 

w . 	 - 	 w 



 

KIMBERL1C INDICATOR PICKS 

LORINGLABORATORIFS 
	 ("BITS") 

GARNET PICKS and COLOUR GROUPING OBSERVATIONS anthiijon by SCM and SanIe Fraction location 
GARNET 	OBSERVED COLOUR 	 SOURCE 	 COMMENT 

dandficatlon 	 FRACTION 

RED-ORANGE 	 Non Mug 	 G  - Thaniwn Pyrope 

	

G 	ORANGE-PINK 	 +28 
BRIGHT-ORANGE 	 Non Meg 

C 2 	RED-ORANGE 	 Non Mug 

BLACK 	 0.6 
BLACK 	 0.6 
BROWN-BLACK 	 0.6 

LIGHT ORANGE 	 0.6 
G3 	ORANGE 	 Non Mug 

ORANGE-RED 	 0.6 	 Indndon 
RED-ORANGE 	 0.6 	 Euhedrul 

VERY LIGHT PINK 	 Non Mug 
SLPURPLE-PINK 	 Non Mug 
LT PURPLE ORANGE 	 0.6 	 Indndon 

BLACK 	 +28,0.6 and Non Mug. G4 TI-Ca-Mg Abnandne 

	

G4 	DARK BROWN-BLACK 	 +28 
LIGHT PURPLE 

RED 	 C 5- Mangnndan Abnandine 
RED ORANGE 
DARK ORANGE RED 

	

Gs 	ORANGE RED 
DARK ORANGE 
ORANGE 
LT.PURPLE 

DARK BRIGHT RED 

	

G6 	ORANGE 	 Non Mug 
LT YELLOW GREEN 	 (7) 

	

G7 	EMERALD GREEN 	 Non Mug 

CLEAR WHITE 	 Non Mug 

	

C 8 	SL YELLOW-TRANSP 	 Non Mug 
APPLE-GREEN 	 Non Mug 
ORANGE 	 Non Mug 

CHERRY RED 	 Non Mug 	 G 9 Chrome Pyrop. 
SL ORANGE-PINK 	 Non Mug 
PINK-ORANGE 	 Non Mug 
PINK 	 Non Meg 
PALE PINK 	 Non Mug 

	

G9 	HOT PINK 	 Non Mug 
LT. HOT PINK 	 Non Mug 
VERY LT.HOT PINK 	 Non Mug 
VIOLET-LAVENDER 	 Non Mug 
VERY LT. PURPLE 	 Non Mug 
DARK PURPLE-PINK 	 Non Mug 

	

GlO 	- 

ORANGE-RED 	 +28 
ORANGE-PINK 	 (7) 

	

Gil 	HOT PINK 	 Non Mug 
VERY LT. HOT PINK 	 Non Mug 
DARK PURPLE-PINK 	 Non Mug 
EMERALD GREEN 	 Non Mug 

G12 Jnone 
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FILE #: 37100-0 

/\ 	Loring Laboratories Ltd. 
625 Beavardan Road ME, 

Calgary Albeita T2K 4W7 

Tel: 2744777 Fax: 275.0541 

COMPANY - 	
DATE: Dec 30, 1994 

ORIGINAL 	 SCREEN 	 I TABLE I MIDDLINGS 	
HEAVIES >3.3 SG WEIGHT 	 ANALYSIS 	CONC. 	2.9-3.3  80 

	

I 	 MAO. 	___ 	 P.M. 	W.P.M. 	N.M. SAMPLE 	 +35 	35 * 80 	40 	+80 	 NON. 	 Mesh 	0.5 	0.6 	0.7 	1.2 	2.0 	2.0 ID. 	 mesh 	mesh 	mesh 	mesh 	MAG. 	MAG. (Kg) 	JK9L_ 	(Kg) 	(Kg) 	(g) 	(g) 	(g) 	(9) 	_(g) 	(9) 	(9) 	() 	 (oL 	(g) 	(g) 
TUL4-0 	62.7 	_5.5 	10.3 	61.68 	85.48 	0.76 	23.57 	1.57 	0.01 	18.52 	24.96 	4.73 	4.72 	0.54 	1.40 

ftA m A - ........... 	
. 	yv.r.. 	tAY PAAMAGNC 	N.M. = NOMAGNETuc 

ASSAYER 
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A Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

03 

CA) 

File No.: 37100 

Microprobe Data 

1------- 	I---------H--- Location --- I ------------- -•----•--- -------------- - ------------ - -------- Data lnwt% ....... .'.- ... - ..... ..-.. ... __ ..... 
Grain I 	Samplel 	P1 CI RI 	Si02 	Ti02 	A1203 	Cr203 	FeO 	MnO 	MgO CaO Na20 K20 	Ni0 	ZnO 	V203 	Total I- 	I----------i 	-.------------I -------------- ---------- ------------------------------ --.- ---------- - --------------- ------.-. .... .-.-- ......... - .... -----.---.................. 

1 	4-0 	101 A 	2 	- 	0.47 	10.38 	48.49 	23.24 	0.26 	14.50 	.- 	-- 	- 	0.11 	0.04 	0.06 	97.55 2 	4-0 	101 B 	2 	- 	0.13 	7.46 	57.94 	24.21 	0.50 	8.86 	-- 	- 	-. 	0.03 	0.36 	0.14 	99.63 3 	4-0 	101 C 	2 	•- 	0.12 	26.50 	36.87 	22.79 	0.27 	13.01 	-- 	- 	- 	0.15 	0.25 	0.17 	100.13 4 	4-0 	101 D 	2 	-. 	0.18 	17.19 	44.45 	23.54 	0.26 	12.20 	-. 	- 	-- 	0.14 	0.24 	0.18 	98.39 5 	4-0 	101 D 	2 	- 	14.68 	2.18 	0.35 	70.29 	0.30 	2.62 	-- 	-- 	.. 	0.00 	0.03 	0.27 	90.72 
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1.0 INTRODUCTION 

r Chromite electron microprobe analyses were analyzed using the 
criteria of Griff en et al. (in press and 1993), Michell and 
Bergman (1991), Mitchell (1986) and Sobolev et al. (1992). This 
was done to define the potential source rock, characterize the 
geochemistry of the source, define the potential for diamonds. 

Chromite electron microprobe data was run through a proprietary 
program which determines the P-type classification and calculates 
the statistical parameters used in the preparation of this 
report. The output from this program is subsequently used as r 	input to a statistical software package, mathematical software 

L 	package and to a graphics package. 

2.0 THE P-TYPE CLASSIFICATION SYSTEM 

Griffen's chromite population classification system (Griffen et 
al., in press) is a paragenesis based scheme devised to 
differentiate lamproitic chromites and kimberlitic chromites from 
chromjtes from other sources. Chromites from olivine lamproites, 
Group I and II kimberlites and diamond inclusions were used to 
determine the classification parameters. P1 chromites are 
xenocrysts derived from the desegregation and subsequent 
incorporation into the ascending magma. P1 chromites are the 
dominant population in Group 1 kimberlites, a significant 
population in Group II kimberljtes and typically insignificant 
in lamproites. P4 chromites are low pressure and temperature 
xenocryst chromites derived from incorporation of lherzolitic 
chromites in the magma. P2 chromites are macrocrysts, products 
of magmatic crystallization, in Group II kimberlites. P3 
chromites are macrocrysts found in olivine lamproites and are 
indicators of lamproite magmatism. In lamproites P3 chromites 
are typically the dominant population with lesser amounts of P4 
and a small population of P1 chromites. Diamond inclusion (D.I.) 
chemistry chromites geochemically overlap with part of the P1 
population since D.I. chemistry xenocryst chromites are a 
subpopulation of the harzburgi.tjc chromites. 

Early magmatic products in both kirnberlites and lamproites may 
resemble geochemically xenocrysts. Griffen's classification 
scheme is currently the only method for determination of 
xenocryst and macrocryst chromites. Equilibration temperatures 
of xenocryst chromites (Griffen et al., 1993) and their relative 
abundance is used to determine which potential source rocks are 
diamondiferous and target prioritization. 

i . 
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S 
3.0 GEOCHEMISTRY OF CHROMITES 

The computer output of a proprietary program was used to generate 
data used in the graphs and determine the p-type classification 
of the chromites. Three chromites were analyzed of which one 
were subsequently found to have compositions suitable for use in 
this report. One chromite was determined to have p-type 
classifications. Grain 1 was determined to be a P3 chromite 
(14.50 wt. t MgO). 

4.0 CONCLUSIONS 

Grain 1 was deterrmined to be a P3 chromite which indicates that 
the the chromite more closely resemble lamproite derived chromite 
as compared to kimberljte derived chromites. A larger number of 
chromites is needed to conclusively determine the nature of the 
source for the chromites. 

5.0 DISCLAIMER 

is The above report was written by the author without knowing the 
source of the chromite data or the client. For report purposes 
is was assumed the chromites were derived from one sample and are 
genetically related. The microprobe data was used as received 
from Loring Labs Ltd. and the integrity of the data is unknown. 
The small database of chromites presents sampling problems 
indicative of small sample populations which may not represent 
the entire chromite population. Because of the the small sample 
population the conclusions derived in this report are preliminary 
and subject to change pending a larger chromite database. This 
report does not imply and similarity to any other property, 
source, person or company, other that the client, and no claims 
are to be made thereof. 

E ! 

II 
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PLATE-24:SA32LE TUL #4-0 (Undisclosed location) 2.0 NON MAGNETIC ERACTION.(140) 
Sample contains: zircon,kyanite,eclogite,gamets and tens of Chrome Diopsides,some shown here: 

Page -33k 

PLATE-25 & 26: SAMPLE TITL #4-0 (Undisclosed location) FRACTION -  
picked by Loring: 4 Chromites 1 P-3, I Spinel, one possible Diamond - after Fussion Process. 
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The Exploration Significance of Central Alberta 
Modem and Tertiary Alluvial Platinum Group Minerals, 

Chromites, llmenites and Placer Gold 

S.B.  Ballantyne and D.C. Harris 
Geological Survey of Canada 

601 Booth Street, Ottawa, Ontario, K1A 0E8 

World-wide, the occurrent of placer platinum-group minerals (PGM) and gold is a rarity. 
Sporadic distribution of these alluvials in the sedimentary environment of the Alberta Basin 
is a true enigma. 

Detailed study has identified Pt-Fe alloys (ferroan platinum) as the most abundant PGM with 
minor Os-lr-Ru alloys and rare native platinum, hongshiite (PtCu) and sperrylite (PtAs 2) grains. 
The alloys show a wide range in Fe, Cu, Ni contents with detectable concentrations of 
rhodium, palladium and ruthenium. As inclusions in the ferroan platinum are copper iron 
sulphides, native osmium, cooperite (PtS), irarsite (lrAsS), hollingworthite (RhAsS), laurite 
(RuS2) and several unidentified PGE sulphides. Rhodium can attain concentrations of up to 7.1 
wt%. 

The Os-Ir-Ru grains vary widely in composition but belong to the compositional fields of 
osmium, ruthenium and iridium minerals. Some of the Os-Ir-Ru alloys were found intergrown 
with the ferroan platinum. 

Pristine gold grains range in fineness from 550 to 950. Mercury contamination occurs as a 
thin outer rim, as partial replacement or occasionally as a Au-Hg or Ag-Hg alloy. Rare Pt and 
Pd enriched gold grains were found with Pt and Pd concentrations reaching 14.1 wt% and 8.0 
wt%, respectively. 

Primary PGM enrichment is often clearly associated with chrome spinel segregations in mafic-
ultramafic intrusions (Alaskan-type) or Alpine basic to ultrabasic rocks (ophiolite complex-
type). The chromites recovered in this study were compared to the chrome spinal 
compositional field developed by Sobalev and Griffen at al., 1992, to depict diamondiferous 
kimberlites and lamproites. The chromites often display pristine morphologies and 
compositionally are dissimilar to the reported chromite data for the Tulameen complex 
(Alaskan-type) and Cross kimberlite of British Columbia, but the Ni and Zn contents and the 
ilmenite compositions indicate that their source host rocks are capable of preserving 
diamonds. Perhaps the PGM and some gold may be Indicator" minerals for kimberlite and 
lam proite fields. 

Ii 	
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P.0.  Box 42030, 415-:737MacLeod Trail S. 	 Telephone 256-0659 

j ARESOURC 

TUL PETROLEUMS LTD. 

r 	November 2, 1993. 
FROM: TJJL PEACE DIAMOND JOINT VENTURE 

FAX/DELIVERED TO: 
TUL PETROLEUMS LTD. 
ROSE RESOURCES LTD. 
WINDSWEPT DEVELOPERS INC. 
TELESIS INVESTMENT CORPORATION 
MICHAEL J. KELLY 
DYNASTAR DRILLING LTD. 

RE: SUMMARY REPORT TO THE J. V. PARTNERS 
FAX COPIES FOR REVIEW PRIOR TO J.V. PROP. 
MEETING - ERBANCO NOV 5/93 - 2:001 3M. 

Dear Sirs: 

Pending completion and delivery of the TUL PEACE DIAMOND PROJECT, YEAR END 
EXPLORATION REPORT and in preparation for a Joint Venture Partner meeting this 
week, I offer for your review the following summary of our work and findings 
to date: 

DIAMONDS and PEACE RIVER 

In consideration of the diamond strikes recently made and evaluation of 
kimberlite pipes at Lac De Gras, Miff by Diamet et al and at Yamba Lake, Mill 
by Tanqueray et al, we now know that Canada holds ancient cratonic 
assembledges that contain some or the world's richest diamond pipes. 

I believe that there are diamonds at Peace River. The Buffalo Head 
Sub-craton is an. ancient terrane with a history of motion and collision, 
which has created a similar geological setting as those which have produced 
diamonds in Saskatchewan, Montana, Ontario and the N.W.T. 

Monopros, the subsiduary of DeBeers, posted their original 6.5 million 
dollar work bond for sixty-nine townships of minerals at Peace River and 
they have done testing and drilling. If there were no diamonds at Peace 
River, Nonopros would not have renewed their permits under the new Alberta 
minerals regulations and set up a wash plant in the unmarked old Coca Cola 
Plant, which I found and photographed in Grand Prairie. It is well known 
that Monopros has been sampling at Nampa gravel pit and that they have 
tested a surfjcjal feature north west of the Nampa pit. 

Consolidated Carina (VSE) has issued a press release describing their 
discovery of diamond indicator minerals; G9 garnets, Chrome Diopsides and 
Uvarovjte obtained 22 miles north northeast of the Nampa pit. I have seen 
the bright green 1 inn sharpedged uvarovjte. This mineral is rare, occurs 
in concert with diamonds, and does not travel far without breaking dawn. 

- 3 3 8 - 
- 	 ALBERTA - SASKATCHEWAN. MANITOBA. BRITISH COLUMBIA ONTARIO - U.S.A.  



2 

[ 

The Saskatchewan Energy and Mines Open File Report 92-2, "Diamonds and 
Precious Gems of the Phanerzoic Basin, Saskatchewan: Preliminary 
Investigations by M.R. Gent, Figure 22, shows and describes Peace River 
as an area "of known kimberlj.te pipes and associated alkalic intrusives, 
areas of aeromagnetic anomalies of probable kimberlite origin," 

Dan Larken of Esso Resources has staked an area on the Peace River in Twp 
80-81, Rge 23-24 W5M where he claims he has a volcanic tuff, possibly an 
occurrence of Kneehjfl Tuff, which is known in the region. 

My conclusion is that there are diamond occurences in the Peace River Area, 
and that not even Monopros is sure where they are coming from. This may ,  
be, because of the complexity of the geology and the surficial effects of 
several glacial advances and retreats. 

ACADEMIC BACKGROUND 

Much of my time over the past ten months on this project has been spent 
working with Paul Hawkins and others to assemble a credible geological and 
geophysical picture for Peace River. On the academic side, we do not have 
answers to a lot of the questions about the dynamics of Peace River, however, 
we have put our field results together with what we know of the massive 
research effort underway in the mining community. We have developed a 
credible geological and geophysical model for two prospects on our 
properties at Peace River. 

If• 
Ii 

THE PROPERTIES 

We have a good lead on the field work to be done by getting into the field 
in the first of three seasons available to us. We have deliniated three 
target/prospects. 

The three target/prospects are: Block #1 - The Lone Star Prospect, comprised 
of one high quality magnetic anomaly associated with three surficial 
circular features and several pipe-like depressions - four square miles; 
Block #6 - The Montagenuse, a large surficial collapse feature, associated 
with known basement movement and a deep basement transform fault - four 
square miles; Block #6 - Highland Park 2, comprised of one high quality 
magnetic anomaly and associated with a confirmed deep basement fault - five 
square miles. These three prospects cover an area of about thirteen square 
miles. With twenty townships of permits, the Peace Diamond Joint Venture has 
about 707 square miles left to explore. These lands contain at least nine 
more high quality magnetic anomalies and numerous geological prospects yet 
to be explored. Obviously, most of the value attributable to our lands lies 
in the three explored prospects. 
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I SAMPLING 

TUL has conducted six field trips to explore the properties. Keeping costs 
under control has been a top priority. 

We have taken soil samples from three drill rigs and rat holes at Highland 
Park 2. Soil samples were taken over four of the magnetic anomalies, using 
MiIs to get to the locations. Samples were taken using a Zodiac on 22 miles 
of the Peace River. Extensive samples were taken on the Montagenuse River, 
both in the channel and around the property. Extensive sampling was done 
around the Lone Star Prospect. 

RESULTS 

From the rat hole samples taken on the Highland Park 2 prospect, near the 
associated magnetic anomaly, we recovered a number of chrome-type garnets, 
three of which compositionally fell into the clino-proxene diamond indicator 
field. 

From the Peace River, bar sands accross from the mouth of the Montagenuse 
River were sluiced and numerous large purple to ruby-red (pyrope) garnets 
were recovered. 

I1• From the Montagenuse River, a host of pyrope garnets (purples to ruby-reds), 
Eclogitic garnets (oranges) and other possible indicators were recovered. A 
note of caution; these grains have not yet been microprobed and it is not 
known if they are of diamond - lamproitic or kimberlitic origin, or whether 
they belong to a normal distribution of background garnets which exist in 
the soils of the Peace River District. We have not yet started to pick our 
samples for the important indicator, illmenjte. We recovered dark grains 
that could be the right illmenites, but we are not convinced that Canada has 
a lab with the expertise required to readily identify illmenIte9 which 
originate from at a kimberljtjc source, as of yet. 

From Sample II ii on the Lone Star Prospect, we have recovered excellent 
looking purple to - ruby-red garnets. This sample location is on the down-ice 
edge of 650 meter diameter circular surfjcjal feature, twelve hundred meters 
from the center of the Lone Star mag high. From Sample II 15 we recovered a 
significant number of garnets from the un-named creek which cuts approximate 
-ly to bedrock, which should be the Bad Heart Formation, at about the 2,500 
foot elevation; and this creek cuts through a one kilometer diameter surface 
feature which is intersected at depth by a known fault. We are presenity 
trying to determine which garnet grains to microprobe. We have hundreds to 
choose from, but our budget allows for the analysis of eighty (80) grains. 
We have been waiting to do the microprobe. There are several hundred pounds 
of material which could be processed and will greatly increase the number of 
grains to choose from for microprobe. 

. 
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MAGNETIC SURVEYS 

Field Trip 1 5 was to open a route into the Lone Star Prospect and cut lines 
on which to run a ground based magnetometer survey. Using the Magellan and 
air photographs, an excellent MTV access route was picked and cleared and a 
bridge was built for quick access to the prospect - ten minutes from a goad 
all weather road. This access has saved us many hours in man and machine 
time. 

Field Trip 1/ 6 was to establish a known location from previous wellsjte 
surveys, measure and flag data collecting points and run a magnetc survey. 

Taking Total Field magnetic measurements and Gradient readings confirmed the 
existence of a magnetic anomaly on the property, but the magnetic survey was 
disapointjng, because the surfjcjal features and the pipe-like features did 
not react magnetically. This would indicate a magnetic kint,erlite pipe 
structure. Nor did the surfucial features specifically show as magnetic, 
although this is still unclear. However, a significant magnetic anomaly, of 
about 65 gammas in differential does exist on the property. We learned that 
the Canada Energy MInes and Resources Meromagnetic maps are fairly accurate. 
Discovering a number of one hundred meter diameter hundred gamma 
differential targets may have been better; however, confirming a large scale 
65 gamma target could be interpreted as a large intrusion, especially as it 
is associated with a known. faulting system and know down-hole felsic 
volcanic basement materials. This apparently matches the magnetic 
differentials encountered by Monopros on their lamproitic anomalies. 

These results leave us trying to understand the geometry and dynamics of our 
magnetic anomaly at the Lone Star Prospect. 

L 

A magnetic survey was conducted east-west accross the middle of the Block 116 
- Montagenuse Prospect and, as expected, we did not encounter any sharp 
magnetic anomalies, except one small blip. It was our hope that with the 
hand held equipment, we might stumble onto an anomaly but we didn't. 

SURFICIAL GEOLOGY 

The Lac De Gras kimberlite intrusions have been dated at 52 million B. P. 
+ or - 1.2 million years. It appears that the Tanqueray "Corridor or Hope" 
intrusions, which includes Yarrja, all on the Slave Craton, are similar and 
it would not be unreasonable to think that Peace River intrusions are 
connected and may be similarily dated. 52 million is just Post Cretaceous, 
which means that even at the highest elevation in the Peace River District, 
3,500 feet, the Wapiti at 65 million B.P. and the Bad Heart (iron ore) at 80 
million B.P. could have been breached by such intrusions. In other words, 
we might see them as surfjcjal features, vegetative patterns or in sandy or 
irony soil types. 

I ,.  
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As to surface, all of our prospect areas were glaciated. This means that all 
of the loose surficial material has been moved around by a succession of 
about four glacial advances and retreats. On the positive side the glaciers 
and fluvial deposition (water) have sorted materials from bed- rock, which 
is probably why we may be getting garnets. These may have been scraped off 
bedrock where pipes intruded to surface. On the other hand, looking at an 
outcrop and cross-sections of material in the field, it is very difficult 
to distinguish the unconsolidated bedrocks, the sequence of tills, the 
history of deposition. 

Rocks, or grab samples, can tell us something; but, since it is impossible to 
to know where a boulder or cobble came from, we don't know how reliable they 
are. 

At Montagenuse, we have found and identified limestones, volcanic glass and 
hybrid lampriote- looking rocks. The bentonitic soils point to volcanism. 
The surficjal collapse feature certainly tnlls us that this would be a good 
place to find an intrusion. 

At Lone Star, we found volcanic rock, but there is no way to know where it 
came from, we found a large animal lick and a sulphur spring at what could 
be a small surficial collapse feature. This is closely associated with 
known faulting, a know graben and our magnetic anomaly. Together with 
garnets and diamond indicators, we could say that we are close to a diamond 
deposit. 

LORING LAB AND SAMPLE PROCESSING 

It costs about three hundred dollars to wash out clay and screen to size. A 
hundred dollars gets target grains picked and magnetically separated. It 
costs twenty dollars per grain to microprobe at the University of Calgary or 
at Ottawa. 

We have to find a way to cut costs by screening to size and washing out clay 
in somebody's garage and we need a piece of mobile equipment to do the job 
in the field to elliminate transport of waste materials. 

SIESMIC SURVEYS 

At Lone Star there were many miles of siesmic shot over our prospect area 
and two oil and gas wells were drilled side by side, by Canada Cities 
Service and by Amoco Petroleums. These companies obviously saw structure in 
their siesmic interpretation. 

OIL & GAS WELL LOGS 

The Canada Cities well log started at 500 feet and was of little help to us. 
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OIL & GAS WELL CORE 

Oil and gas well core could be looked at in the Core Research Laboratory. 

I believe that both companies were targeting a known layer of the Debolt 
Formation and that they did not drill as far north and east as we would have 
liked. A little further north and east and they could have done the work of 
drilling a possible pipe for us. 

INVENTORY 

At the present time, we have bags of possible indicator minerals and about 
thirty 5 gallon buckets of sample material in storage to process. To date, 
we have only processed the material that we felt had the greatest chance of 
giving us indicator, minerals. We now require an complete inventory of all 
materials and a report on what processes each sample has undergone. 

PHOTOGRAPHY 

Number, size, form and colour are critical factors in qualifying grains and 
using them to evaluate a property and follow the trail to diamonds. In the 
next few days we intend to photograph our grain samples. 

YEAR END JOINT VENTURE REPORT 

The joint venture partners have financed a good field season in good faith. 
I will assemble a year-end report, which will detail what has been done on 
the properties, the status of the permits, geology and so on. 

ACCOUNTING 

Attached to this summary is an accounting of all money spent on the project. 

ASSESSMENT 

We have spent enough money of the properties to keep out permits in good 
standing on the Prospect/target lands for three and a half more years. We 
will do the government reporting in-house to same money. 

PROPERTY VALUE 

We are owners of twenty townships of diamond rights at Peace River. We may 
be close to a billion dollar diamond pipe. What is the value of our land? 
I believe that just thirteen square miles of our lands have a value in the millions. 
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ASE VALUATION 

No Alberta diamond properties that I know of have been valuated for the 
purposes of a roll-over for shares in a public company. That valuation is 
why we hired Paul Hawkins & Associates. Paul Hawkins & Associates can not 
seem to put a value on the property. This will have to be addressed soon. 

Diamond indicator minerals such as pyrope garnets may provide inconclusive 
results if we recover only 65 pyropes, because they may be from a lamproitic 
source. A typical kimberljte pipe can only be detected by magnetic surveys 
50 of the time. We have the Lonestar flag and pyropes, so we do have a 
grass roots property of value. Beyond that, Hawkins is in a tight spot 
picking a number for the ASE. Plicroprobing is 'the requirement now and is 
within the last AFE. 

Ii. 

JUNIOR CAPITAL POOL 

All of the people on my PROVEST President's List are fully aware of the 
restricitons on what we can say about what we will do with J.C.P. funds but 
at the same time they are fully aware of what 1 do every day - work on 
diamond properties. Therefore, for my interest in the J.C.P., I will make a 
formal offering of some of my properties to the Board of Directors of the 
J.C.P. to satisfy my shareholder expectations. 

FARP1INS 

Oak Island Capital Corporation has four townships near Block #6 and is 
waiting for us to make a farm-in proposal. 

PARTICIPATION 

Universal is waiting for us to make a move to participate on a property 
north east of the Carina - Monopros lands which have several good mag targets. 

EQUIPMENT 

We have acquired the Magellan GPS, a pump, sluice, size screens and assorted 
field work equipment. We still need to decide whether to keep the mag 
survey equipment of not. We should acquire more basic equipment if we intend 
to continue field exploration. I feel that an asset pool with other 
companies would be a good way to access money to buy the equipment and make 
best use of it. (even rent it out) 

--344- 



8 

V.. 

r 
ENVIRONMENTAL LIABILITIES 

So far we have not caused any serious damage in the forests. However, we 
have left our survey stakes, measuring ribbons and sample holes at various 
locations in the bush. The Alberta crown lands requirements are stringent. 
We should make an agreement to hold a $ 3,000.00 cash contingency deposit in 
the Trust Account for travel, cleanup and grass seeding of eroded trails to 
work to date. 

OPERATORS FEES 

I have only received payment for field days and mobe/de-mobe. Ply un-paid 
time amounts to about 50 days. Under the Operating agreement, I should 
charge back the joint venture partners, on a participation basis, at $ 25.00 
per hour. The balance as of October 31 payable by the joint venture 
partners 49% interest in the pool amounts to $ 5,000.00. I suggest that we 
clear up this issue, stop all expenditures now and look for a partner or 
company who will carry us from here. 

i:. 	EXPENDITURES 
All expenditures are presently haulted, pending consultation with the J.V. 
partners. 

FUTURE WORK 

I recommend that .we find a farm out the Lone Star Prospect to a third party 
who will commit to drill four test rat holes over the magnetic anomaly and 
over the surficjal features, with an option to additionally earn by drilling 
a core hole to 1000 feet. 

One way to accomplished our objective of evaluating the Lone Star Prospect 
is to find an oil industry partner, post and bid on the vacant crown oil and 
gas rights put together a Debolt Formation oil and gas prospect and drill a 
combination diamond and oil and gas exploration hole. 
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TUL PEACE DIAMOND PROJECT 

TUL PETROLEUMS LTD. 	 Telephone: 256-0659 
415 - 9737 MacLeod Trail S., 	 Fax 254-9391 
Calgary, Alberta. 

T2J 7A6 	 prop.mt8 

PROJECT PROPOSAL 

TEJL PETROLEUMS LTD. 	 WORKING INTEREST OWNERS 

Date: September 14, 1994. 	 Partner Interest: 
Project #: Field Trip #8 MONT B6 Sampling TUL Petroleums Ltd.: 	50.6250% 
TIJL Job #: 94.2010 	 Rose Resources Ltd.: 	 15.1875% 
PEACE DIAMOND PROJECT 	 Dynastar Drilling Ltd.: 	10.0000% 
AFE #: P.D.P. 94-16 	 Windswept Developers.: 	8.1000% 
Expenditure File: Montagenuse 	 Telesis Investments.: 	 8.1000% 
Total $: 34,607.16 	 Michael J. Kelly.: 	 7.9875% 

F. 

1. PURPOSE/OBJECTIVE: The Operator proposes that the Peace Diamond Joint Venture 
partners - working interest owners - execute an Exploration Program at Montagenuse, 
Block 6- Field Trip #8 and collect more samples to find out where the diamond indicators 
are coming from. This trip should also be to close and empty the storage unit at Fairview 
and take out the bridge on Lone Star Creek as per Alberta Environment regulations. 

2. PROPO5AJJOppfl: Do field work and sampling to substantially increase the value of 
the property over and above the Rose Resources - Paul Hawkins Evaluation of May/94. 

3. AGREEMENT: CLAUSE/SIGHTING: An "Operation" under the Pooling, Participation and 
Operating Agreement date May 15, 1993. 

4. ESTIMATED COST: $ as above. Cost Estimate based on: previous work. Variance: 

5. Budget prepared/attached: Yes: YES 	No - 

6. AFE prepared/attached: Yes YES No 

7. Submitted by: TEJL Petroleums Ltd. Murray J (Jim) Stapleton, Pres. 
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'nIL PEACE DIAMOND PROJECT 

TUL PETROLEUMS LTD. 	 Telephone: 256-0659 
415 - 9737 MacLeod Trail S., 	 Fax: 254-9391 
Calgary, Alberta. 

T2J 7A6 	 dafe.field8 

AUTHORITY FOR 
ML PETROLEUMS LTD. 	 WORKING INTEREST OWNERS 

Date: 	September 14, 1994. 
Project #: 	FIELD TRIP #8 
TUL Job # 	94.2010 
PEACE DIAMOND PROJECT 
AUTHORITY FOR EXP.#: P.D.P. 94-16 
Expenditure File: Montagenuses 
Total 8: 	$ 34,607.16 

Partner Interest 
TUL Petroleums Ltd.: 
Rose Resources Ltd.: 
Dynastar Drilling Ltd.: 
Windswept Developers.: 
Telesis Investments: 
Michael J. Kelly.: 

50.6250% 
15.1875% 
10.0000% 

8.1000% 
8.1000% 
7.9875% 

1. PROPOSAL Prepared: Yes:XX 	No: 	Attached: XX 	- 

2. BUDGET Prepared: Yes:X No: 	PROP. PreparedX 	Attached 	Date: Sept-14/94 

3. OPERATION/PURpOSE OBJECTiVE: Field sampling and exploration as per attached Proposal. 

4. CASH CALL: The is a Cash Call: YES X No:___ 

5. TOTAL ESTIMATED A..F.E.: $ 34.607. 16 
6. DISTRIBUTION: 

W.L OWNERS 	NET II44TERESTS 	EXPENDiTURE PARTICIPATION 
TUL Petroleums 	 50.6250% 	 $ 34,607.16 	$ 17,519.87 
Rose Resources 	 15.1875% 	 $ 5,255.96 
Dynastar Drilling 	 10.00000/0 	 $ 3,460.70 

Windswept Developers 	 8.1000% 	 $ 2,803.19 
Telesis Investments 	 8.1000% 	 $ 2,803.19 
Michael J. Kelly 	 7.0875% 	 $ 2,764.25 

7. APPROVAL: IJWe hereby approve this AFE: 94-15, in accordance with our Pooling, Participation 
and Operating Agreement for the purposes set out herein thisday of 	1994. Approved by: 	For:_____________________________ 
Budget details and cost estimates as per next/attached page(s).yes 
Prepared and submitted by TUL Petroleums Ltd. for the PEACE DIAMOND PROJECT. 

8. Following this approval; this is a Cash Call: yes ; a Cash Call will follow: No 
If this AFE is not approved by all of the parties, but more than 50+ 1 %, then this vrornW

S—taplaon.

an Independent Operation and redistribution will result: Yes. 

9. Submitted by: TULPETROLEIJMS LTD., Operator, Peace Diamond Project:_____
- - 348 - 	 Mupa/J.  
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RESOURCES LTD. 

TUL PETROLEUMS LTD. 

P.O. Box 42030, 415 - 9737 MacLeod Trail S. 	 Telephone: 256-0659 
Calgary, Alberta T2J 7A6 	 Fax: 254-9391 

December 7, 1993. 
PEACE DIAMOND PROJECT 
TUL JOINT VENTURE PARTNERS 
HAND DELIVERED 

Dear Sirs 

Re: Valuation of the Peace Diamond Properties 

Further to my 1993 YEAR END EXPLORATION AND PROPERTY REPORT of November 30, 
1993, I wish to convey to you my judgement of the values of the properties 
that we own 

1. The properties have been acquired on geological concepts and have a 
good rationale. 

2. Some of the properties have diamond indicators minerals. 

3. Some of the properties have classic kimberlite indicator mag anomalies. 

4. We have done real and credible work on the properties. 

5. We have good and unencumbered title to the properties. 

6. We used data stacking to creat excellent geological targets. 

7. We have properties with potential, not yet explored. 

8. The Paul Hawkins evaluation is far too conservative. 

9. Any property with diamond indicators and a geological concept has 
a half million dollar value. 

10. Our two most explored properties give the package a value of half a 
million dollars each, plus the value given by Hawkins. 

11. Valuation depends upon; land position, other deals being done and 
diamond finds in the geological camp. 

12. The TUL Peace Diamond Properties have a value of 1.3 million dollars 
including the gold potential at Montagenuse. 

Yours truly, 
AWFflLET1MS T.Tfl 

. 

MiIrrdr J. (Jim) Stapleton, 
B.A., P.Land. --349 - 
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Paul A. Hawkins & Associates Ltd. 
MaIDng Address: 	 Lbwntown Office: 

72 Strathlome Cr. S.W. 	 300-555-4th Ave. S.W. 

S Calgary, Alberta T31-1 1M8 

	

	 Calgary, Alberta T212  3E7 
Canada 	 Canada 

(403) 242-7745 

Paul A. Hawkins & Associates Ltd. 
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To: 	M.J. Stapleton 

From: 	Paul A. Hawkins 

Date: 	November 8, 1993 

Subject: Preliminary Valuation of T.U.L. 
Peace River Diamond Properties 
(SEE NOTE TO READER) 

Note To Reader: 

The scope of this valuation does not permit a full analysis of the all project data and the lent of the property 

because of incomplete laboratory •ienoprobe work recommended but not carried out. Caution should be used in using 
these valuation numbers as they may be inappropriate in certain contests as they do not meet National Policy lo-21 
standards. 

Ii. 

I L 

At your request I have prepared a preliminary valuation of the 
T.U.L. Diamond properties in Peace River. As this date given 
recent Ridgeway deal with Horseshoe, I value your Peace River 
properties as of November 8, 1993 at $192,000.00 as per attached 
table. Failure to complete recommended microprobe work 
significantly limits the upside potential of the property. 

If recommended microprobe analysis returns good kimberlitic 
indicators then values would increase at least an additional 
$25,000 per permit where indicators are present. Diamond 
indicators would increase permit values of $50,000 plus. Therefore 
if kimberlitjc indicators are confirmed on Blocks 1 & 6 an 
additional $150,000 for Block 1 and $125,000 for Block 6 could be 
added to the valuation. 

These numbers are subject to revision upon receipt of microprobe 
results and upon a more complete valuation review. 

Resoentfiallv 	thmFPpil 	-' 

Paul A. Hawkins, P.Eng. 
Principal 
Paul A. Hawkins & Associates Ltd. --350 
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Paul A. Hawkins & Associates Ltd. 

T.U.L. Petroleums Ltd. 

r 
Peace River Diamond Properties (SEE NOTE TO READER) 

Permit # 	Permit Name 

1. 9393080036 Whitemud River - I 
2. 9393080037 Whitemud River -2 
3. 9393080035 Whitemud River -3 
4. 9393080032 Whitemud River -4 

c 	5. 9393080033 South Whitemud - I 
6. 9393080034 Worsley 
7. 9393080031 Eureka River 
8. 9393080039 Peace River - I 
9. 9393080040 Peace River -2 
10. 9393080121 Peace River-3 
11. 9393080038 Highland Park - I 
12. 9393080122 Highland Park-2 
13. 9393080111 Whitemud River -5 
4. 9393080110 Whitemud River -6 

9393080141 Montagneuse Creek 
16. 9393080679 Squirrel Mountain 
17. 9393080678 Jack Creek 
18 9393080680 Swift Creek 
19. 9393090017 Clear Hills 
20. 9393090018 Doig Tower 

Block Land 	Proximal Defined 
	

Total 

I 	$2,500 	$5,000 	$20,000 	$27,500 
I 	$2,500 	$5,000 	$5,000 	$12,500 
I 	$2,500 	$5,000 	$10,000 	$17,500 
2 	$2,500 	 $10,000 	$12,500 
3 	$2,500 	 $2,500 
4 	$2,500 	 $2,500 
6 	$2,500 	 $2,500 
6 	$2,500 	 $2,500 
6 	$2,500 	 $2,500 
6 	$2,500 	 $5,000 	$7,500 
6 	$2,500 	 $15,000 	$17,500 
I 	$2,500 	$5,000 	$5,000 	$12,500 
I 	$2,500 	$5000 	$5,000 $12,500 
5 	$2,500 	 $15,000 	$17,500 
7 	$2,500 	$5,000 	 $7,500 
8 	$2,500 	 $2,500 
9 	$2,500 	 $2,500 
10 	$1,000 	 $5,000 	$6,000 
11 	$1,000 	 $5,000 	$6,000 

$47,000 $35,000 $110000 $192,000 

F/i4/- 

Paul A. Hawkins & Associates Ltd. 	 . 	
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A Preliminary Evaluation Report On the 

Peace River Diamond Exploration Project 

Peace River, Alberta 

Metallic Minerals Permits 

May 18, 1994. 

This report covers the 452,236.26 acres 
in 20 Metallic Minerals Permits listed below held in trust for: 

TUL Petroleums Ltd. 	 50.62% 
Rose Resources Ltd. 	 15.19% 
Michael J. Kelly 	 7.99% 
Dynastar Drilling Ltd. 	 10.00% 
Windswept Developers Inc. 	 8.10% 
Telesis Investment Corporation 	8.10% 

centred on 56' 30' north 118' 40' west in N.T.S. Sheet 84D. 

9393080036 
9393080037 
9393080035 
9393080032 
9393080033 
9393080034 
9393080031 
9393080039 
9393080040 
9393080121 
9393080038 
9393080122 
9393080111 
9393080110 
9393080141 
9393080679 
9393080678 
9393080680 
9393090017 
9393090018 

By: 

Paul A. Hawkins, P.Eng. 
Paul A. Hawkins & Associates Ltd. 

72 Strathiorne Cr. S.W., 
Calgary, Alberta 

T3H 1M8 
(403) 242-7745 

Report #064 

Paul A. Hawkins & Associates Ltd. 	 --352- 
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Other geophysical and geological data appears to confirm the 

existence of a diatreme at this location. 

11 -  
i. 
Ir The property likely hosts, based on the regional assessment of the 

play data available to us and limited 1993 exploration data still 

not fully analyzed, significant potential as a grass roots diamond 

exploration play. Professional Management of the Play is now 

required to advance the property towards a diamond discovery and 

economic development. 

1.1 	Valuation 

I .  
The Peace River Properties of PRDEP host 17 aeromagnetic anomalies 

which are similar in nature to anomalies associated with 

kimberlites. These anomalies occur along structural trends 

(faults) which are deep penetrating features which could have been 

conduits for kimberljtjc intrusion at the close of the Cretaceous. 

The recovery of kimberlitic indicator minerals in the Peace River 

area and on the property indicates the likely presence of 

previously unknown (although suspected) kimberlitic intrusions in 

the Peace River area. Ongoing exploration by Monopros in adjacent 

blocks to the PRDEP property confirms the merit of the area. 

The PRDEP properties are grass roots in nature which are very well 

Positioned within the Peace River Diamond Play based on structure, 

cratonic position, geophysical signature and proximity to the 

occurrence of kimberlitic indicator minerals. 

Recent reports of the presence of gold values within the Bad Heart 

Formation on the adjacent Iron Cap properties improve sightly the 

merit of the area but do not materially affect the valuation at 

this time of the PRDEP lands. 

Paul A. Hawkins & Associates Ltd. 	
--353- 
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We have followed a valuation methodology based on assigning a value 

to the Permit Land, Proximal Value of the Permit to nearby other 

permits or leases of merit, and a value for defined targets. 

We have assigned a value listed in Table 2 to each permit based on 

our professional judgement and data available to us and the 

following assumptions: 

1. The geophysical targets defined are due to diatremes of 
kimberlitic/lamproitic affinity. 

2. That the kimberlites/lamproitic originate from within the 
diamond stability field deep within the crust and have 
successfully transported such diamonds to surface. 

3. That the tonnage and value per carat/grade of such 
deposits would be economic and warrant development within 
current or future conditions. 

4. That any future diamond production from the properties 
would be saleable under stable market and price 
conditions similar to those maintained currently by the 

. 

	

Central Selling Organization. 

5. The Speculative Fair Market Value represents the value of 
the property which may be realized by the vendors if the 
property was sold outright to a willing buyer, interested 
in such a property for a deal involving cash and shares, 
or the expenditure required to earn an undivided 50% 
interest in the property. 

The 11 PRDEP Blocks consist of 20 permits which are located NW of 

Peace River as shown on Drawing A94-064--01. The anomalies appear 

similar in nature to those present on the Monopros northern block 

which adjoins to the east and represent prime exploration targets. 

These anomalies are positioned so that they are unaffected by any 

IIB Company Land Grants in the area. Some areas on the property are 

covered with deep overburden which may increase exploration costs 

but good access will likely balance out these added costs. A four 

Phase $1 ,000,000.00 budget is recommended to explore this property. 

It . 

I Paul A. Hawkins & Associates Ltd. 	 - - 35 4 
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The program would consist of: 

1. Ground Follow-up to 1993 program 	 $ 	40,000.00 
2. Airborne Geophysics 	 $ 260000.00 
3. Overburden Drilling 	 $ 100,000.00 
4. Exploration Drilling 	 $ 600000.00 

Total 	 $1,000,000.00 

Assessment work in the amount of $920,000.00 is due by August 1995 

and will be required to keep the property in good standing for 

another two year term. 

I' . 

Out of Pocket expenditures by the PRDEP 'partners to date have been 

limited to: 

Filing Fees 	 $ 	9000.00 
Professional Fees 	 $ 	31,376.35 
TUL Field Expenses(Unaudited) 	 $ 	10,000.00 
Laboratory 	 9,700.00 
Total Out of Pocket 	 $ 	60,076.35 

We therefore assign based on professional experience, a value of 

$787,000.00 within a 60% confidence interval. Such a 60% 

confidence interval is limited by the lack of a Professional Report 

on the property. 

We therefore put a speculative fair market value at May 18, 1994. 

in cash or terms equivalent to cash, which the PRDEP Lands in Peace 

River would sell for in a competitive market with the buyer and 

seller at arms length, with a marketing time of six months at 

$787,000.00. It is our opinion that in the present climate for 

diamond properties in Western Canada and in particular those which 

have evidence of kimberljtic intrusions in the area as indicated by 

the presence of kimberljtjc indicator minerals and reasonable 

access, a willing buyer would consider the PRDEP Lands to have a 

Speculative Fair Market Value of $787,000.00. 

Paul A. Hawkins & Associates Ltd. 	 - 	35 5- 
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NOTE TO READER: 

The limited scope of this valuation does not permit a full analysis 

of all project data and the merit of the property because of the 

lack of co-operation from the operator and incomplete access to 

laboratory analysis work. The scope of this review did not permit 

examination of the various agreements covering ownership and joint 

venture operating agreements. Data reviewed in this examination 

included some results obtained beyond our control by insiders of 

the joint venture. Caution should be used in using these valuation 

numbers as they may be inappropriate in certain contexts as they do 

not meet National Policy No.2A Standards. 

r-<- 	1\ .."t  1%  
.. 

Q ,  
Paul A. =awkins,g. 
Principal 	 OF 
Paul A. Hawkins & Associates Ltd. 

I: 

• 	 .- .-:.:;:.: 

c 

Paul A Hawkins & Associates Ltd.- 
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Certification 

I, Paul A. Hawkins, of 	 , in the City of 
Calgary, Province of Alberta, hereby certify: 

1. That I am a member of the Association of Professional 
Engineers, Geologists and Geophysicists of Alberta. 

2. That I am the Principal of the firm of Paul A. Hawkins & 
Associates Ltd. which holds Permit #P4521 to practice 
Engineering in Alberta. 

3. That I am a graduate of Queen's University with a Bachelor 
of Science degree in Geological Engineering. 

4. That I have worked continually as a practicing geological 
engineer for the past 17 years. 

5. That I do not have any direct or indirect interest in the 
property, nor do I beneficially own directly or indirectly, 
any securities of TUL Petroleum Ltd, Tr-Union Resources Ltd, 
Rose Resources Ltd., Dynastar Drilling Ltd., Windswept 
Developers Inc., Telesis Investment Corporation or the PRDEP 
Joint Venture or any of its associates or affiliates. 

6. That I held a total of 391,040 acres in adjacent areas 
in trust for an unrelated client pending their 
extra-provincial corporate registration in Alberta, 
and now retain no interest whatsoever. 

7. That I have visited the property area in August and October, 
1993. and have prepared several other reports on the Diamond 
Potential of the Peace River Area for other unrelated 
Clients. 

8. 	That I am familiar with the geology of diamonds and the 
area geology and mineral potential. 

Dated at Calgary, Alberta this 18th day of H , 19 4. 

Paul A. Hawkins, P.Eng. 
Principal 
Paul A. Hawkins & Associates Ltd. 

Paul A. Hawkins & Associates Ltd. 	
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Table I 

PEACE RIVER DIAMOND EXPLORATION PROJECT 
METALLIC MINERAL PERMITS 

I is 

I .  

Pen - Pen. Hame 	I 	Date Location (W6) 	 Hectares 	Auras 	- 
1.ermid R)er-1 9393080038 13-Aug.93 Twp89 Ri S1-36 	 9.21600 22772.42 TLM 
2. eniud Rlver-2 9393080037 13-Aug-93 Twp89 R2 Si-39 	 9.216.00 22,772.42 TUR 
3. Ri4er-3 9393080035 11Aug.83 TwpOO R2 s25.36 	 9,216.00 22,772.42 1UR 

rwpeeR3Si-5 
S9-14 
521-27 
$3448 

rwpe9 R3Si-3  
L VftenvA Rim-4 9393080032 13-Aug-93 Twp87 R2 56-7 	 9,216.00 22,772.42 IUR 

rwpso R3 831-36 
Tap87 R3S1-18 

S21-27 
$34.36  

5. South VVtemud 9393080033 1344g-93 TWW R5 531-32 	 9,216.00 22,772.42 1UR 
rwp87 R6 $35.36 
rwp8e R5 55-7 

Sig 
529-32 

rwpee R6 S1-2 
$8.9 
S11-17 
520-28 
533-36  

a. Norsle4.1 	9393080034 13-Aug-93 Twp87 RB S3S,Pm 	 8,704.00 	21,507.29 1UR 
84-9 
SI5N 
S168,NW 
S17-22 
527-34 

TwpSl R9 S1-2 
S11-14 

- 	 $23.26 
S35-36  

7. Eureka RIver-i 	9393080031 134u9.93 rwpe5 R4 531-32 	 9,136.00 	22,574.75 TUR 
rwpee R4 S4.9 

515-19 
$22 
$30 

T'wp85 R5 834-36 
rwp8eR5Sl-3 

SUMS 
$22 
S23N,SW 
524-27 
834-35 
S36S,MW.L9W,L10,L15, 
LI6W  
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L 

L 

3. Peace River-I 	9393080039 13-Aug-93 TwpB3 R6 SI 9-22 	 9,152.00 22,614.28 TM 
$2744 

rwp84 RB S3-4 
55S,NE 
SO-10  
S15-18 

Twp83 Ri S23-26 
'3s 

rwpe4 R7 S1-2  
S11-14  

L Peace Rlver-2 	9393080040 13-Aug-93 TwpS3 RB S1-36 	 9,216.00 22,772.42 TUR 
10. Peace Rkver4 	9393080121 13-Aug-93 TWp82 Ri S3-10 	 9,216.00 	22,772.42 TUR 

S15-22 
S27-34 

Twp82 R8 S11-2 
Si 1-14 
S23-26 
S35-36  

lb. lighiand Park-I 	9393080038 13-Aug-93 T82 R7 Si-2 	 9,216.00 	22,772.42 ML 
S1i-14 
S23-28 

Twp82 RO S3-10 
S15-22 
S2744  

12. lëgtdand Park-2 	9393080122 13-Aug-93 Twp83 Ri S1-22 	 9,216.00 	22,772.42 TUI. 
$2744 

Twp83 RB $5-6  
S17-1 8 

13. Mend RIver-S 9393080111 13-Aug-93 Twp87 R2 S25-36 	 9216.00 22,772.42 1UL 
  rwpeeR2sl-24  

14. VfterMd River-6 9393080110 13-Aug-93 TwpBi R2 Si-5 	 9,210.00 	22,772.42 TUL 
$8.24 

Twp88 R2 S8N 
SON 
SION  
514W,L1OW,L15 
515L1 .L2E.L7SE.L8S,L16 
SIOL5N,LI2S,LI2MN 
SI? 
S19L9N,L9SE,LION,LIOStI 
Li IIPN,L14SE,L1 5,L10 
S2ON,L1-4 
S22N,LI-2,L7-8 
$27 
S28L13-I0 
$29 
S30N,L1 ,L2E,L8 
S31-36  
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I 
15. Mot*agenuse cr. 9383080141 13-Aug-93 TwpO4 R6 S28-28 	 9,218.00 22,172.42 TUL 

rwpes R6 S2-3 
010-15 
S22-27 

roo R6 52-3 
sw_li 
S14-i6 
S21-23 

  525-29  
16. SJn'et Mour*ain 9393080679 13-Aug-93 Twp86 R2 SI-i 	 8,840.00 	21,843.34 TUL 

585 
SOS 
SIOS 
SI 1-13 
SI4SE,L9.LIOE.L18 
SIB 
SI 9L1 S,L2S,L3S,L3MN,L4, 
L5 L12SW 
S23-28 

rwpse R3 S1-2 
S3SE.L34.16E. 
L6SW,L9S,LONE.LIOS 
S4SW,L1-2,L12-13 
S5N,L6-B 
584 
SOtPdV.L4-6,LOW,LIO 
L15,L1J 
Si I SW,Li-2,L7,LBS, 
L10N,L1 1-12,L13SE,L14 
SI2S,NE,L1 1,L12E,LI3E, 
114 
SI3E,L3,L6,L1 I ,LI2N, 
LI2SE,L13,L14 
514L16N,LI6SE 
SI5MN,L2N,L5-7,LIOS 
SIS-IB 
SI9L3S,L4S 
S2311 ,L21LL2SE.L3NE, 
16-I1.115S.LI6S 
S24S.L9,LIOE,LIISW, 
112S,LI5E,L10 
S2511$,L2,113N,114-16 
S28S,NE,L11 .11311,114 
S275E 

Twp86R4Sl  
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L 	17. Jack Cmek 	9393080678 134ug-93 T*p85 R4 $4 	 8,948.00 22,110.20 'TUL 
S5S,NE 
SO-7 
SON.SE 
59-10 
S14.15 
SI 7NN,L1 S.L2S.L3-5, 
LOW,L1ON,L15,L161N 
518S,PM,L9,L10,LI5, 
LI OS 
S1OW,L2S,L7W,LIOW, 
LI5SL1518N,LI6S 
$22.27 
S2SLI .L7E,L8,L9.LIOE, 
LI5E.L16 
S29L4W,L5W.LION,LI iN, 
L12-15,LIMN  
S30N,SW,L2NL2SW,L7,L8 
S33L15.L4W.L5W.LION, 
LI IN,LI2-15,L1OW 
S34-36 

rwpso R4 S2E,L3,L4S,L4NE.L5SE. 
16E,L6SW.LI3E,L14 
S3MN.L5NWV,L9N,L9SW, 
110,115 
SI OW,L25j24W,L7N, 
L7SW,L8NW.L9E.L10,L15 
LI6N,LI6SW 
SI I LI ,L2,L3E,LSE,L9E. 
LI 3N,L14W,L16 
SI2 
SI 3E,L3-4,15E,L6,LI 1,114 
SI4NW,L4,L5,LONtN 
S20S,MN,L9-10,LI 5,11 OS 
S21 S,NE,LI 1.1 2,11 3S.114 
523SWL7MN,LIOS, 
Lioimsw 
$24 I iS. L2SE 
S25L13N.LI4N,115N. 
LI5SE 
S2614,1.5,05N,1155E,L18 
$2711  
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18. Swift Creek 	9393080680 13-Aug-93 Twp 90 R4 SI 	 9,216.00 22,772.42 Tht. 
S2NE.L8 
S,L2,1.7,1.10,1.1 
S7W,L2W 
Si 1E,L3E,L8,L1 1 ,L12N, 
L12SE,L13,L14 
S12-14 
SI5L1 E,L8,L9.L1OE,L15, 
L18 
S1BL3W.L4,L5,L12 
S19L5,L1 1-13,L14S,L14NV 
S21L14.16 
$22.28 
S29N,L1N,L6.8 
S30L4,L16E 
$31 E,L8,L1 1 ,L14 
$32.36 

Twp9ORSS1-2 
WE 
SlOE 
Si 1-14 
SI5E,L3,L6,L1 1 ,L14 
S22E,L3,L6,L1 1 ,L14 
S23-24 
525S,L10-13 
$26 
S27E,L3,L6,L1 1 ,L12E,L13, 
L14 
$34.35  

It Clear Hills 	9393090017 22-SOP-93 Twp 89 R9 Si 8-20 	 9,216.00 22,772.42 1UL 
S29-33 

Twp89 RIO $15 
$22.27 
S34-36 

TwpOO R9 $3-b 
516-18 
$20.21 

rao RIO $14  
S11-112  

0. Doig Tower 	9393090018 22-Sep-93 Twp91 RIO 519 	 9,218.00 22,77142 1UL 
$2944 

rwp92RIIs24-26 
S34-36 

Twp92 RO S6-8 
S18 

rwpa2 RIO 51-17 
rp92R1Isi-2  

Total Acres= 	 452,236.16 

Total Hectares= 	 183,020.00 

23-May-94 
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PEACE RIVER DIAMOND EXPLORATION PROJECT 
Peace River Diamond Properties (SEE NOTE TO READER) 

Permit # 	Permit Name 
	

Block Land 	Proximal Defined 	Total 

	

Value 	Value 	Taroets 	Value 

	

$2,500 	$5,000 	$20,000 	$27,500 

	

$2,500 	$5,000 	$75,000 	$82,500 

	

$2,500 	$10,000 $150,000 $162,500 

	

$2,500 	 $10,000 	$12,500 

	

$2,500 	$10,000 	$5,000 	$17,500 

	

$2,500 	 $2,500 

	

$2,500 	 $2,500 

	

$2,500 	 $2,500 

	

$2,500 	 $25,000 	$27,500 

	

$2,500 	 $40,000 	$42,500 

	

$2,500 	 $40,000 	$42,500 

	

$2,500 	$5,000 	$75,000 	$82,500 

	

$2,500 	$5,000 	$5,000 	$12,500 

	

$2,500 	 $60,000 	$62,500 

	

$2,500 	$10,000 	 $12,500 

	

$2,500 	$10,000 	 $12,500 

	

$2,500 	$10,000 	 $12,500 

	

$1,000 	 $5,000 	$6,000 

	

$1,000 	 $5,000 	$6,000 

	

47,000 	$75,000 $665,000 $787,000 

ww '- 	VW I IIIIJ IUl 1'%IVI - 

2. 9393080037 Whitemud River -2 
	

I 
3. 9393080035 Whitemud River -3 

	
I 

4. 9393080032 Whitemud River -4 
	

I 
5. 9393080033 South Whitemud - I 

	
2 

6. 9393080034 Worsley 	 3 
7. 9393080031 Eureka River 	 4 
8. 9393080039 Peace River -1 

	
6 

9. 9393080040 Peace River -2 
	

6 
10. 9393080121 Peace River -3 

	
6 

11. 9393080038 Highland Park -1 
	

6 
12. 9393080122 Highland Park -2 

	
6 

13. 9393080111 Whitemud River -5 
	

I 
14. 9393080110 Whitemud River .6 

	
I 

15. 9393080141 Moritagneuse Creek 
	

5 
16. 9393080679 Squirrel Mountain 	7 
17. 9393080678 Jack Creek 

	
8 

18 9393080680 Swift Creek 
	

9 
19. 9393090017 Clear Hills 	 10 
20. 9393090018 Doig Tower 	 11 

Paul A. Hawkins & Associates Ltd. 
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DIAMOND PROSPECTING THE MONTAGENIJSE RIVER, WEST OF FAIR VIE W, 
ALBERTA. 

JNTRODUCHON 

Louis Garski drove a half-ton truck around the Peace River country, with a sign on the side of it 
saying, "GARSKI GOLD MINES". 

In the 1920's, pioneer and prospector, Louis Garski, lived and panned gold above the confluence of 
the Montagenuse River and the Peace River, near the present location of the provincial campsite 
known as "Many Islands," Alberta. 

The source of Garski's gold may be a local intrusive or the transport and concentration of placers 
from another source location. There must be an explanation for the gold and other heavy metallics 
found in the Many Islands area of Alberta and in the Carter Camp area, where the Montagenuse 
enters the Peace. 

Reported placer gold deposits and our observations of magnetite in local streams, together with aero 
magnetic data for the region, are evidence that point to sources of heavy metallics in this area known 
as the "Bend in the Peace." 

Possibly related to occurrences of heavy metallics, are discoveries of diamond indicator minerals 
found over known deep basement faults. 

Deep basement faults have been mapped from oil and gas industry down-hole data. These faults 
are thought to propagate to near surface and can be associated with known Precambrian basement 
features as well as magnetic anomalies delineated by aero magnetic data. 

Our discovery of an array of diamond indicators at Carter Camp suggest the occurrence of mantle 
tapping intrusives in that area, such as kimberlilic or lamproitic diatremes. Our Clinopyroxenes 
and Eclogitic garnets, which qualify as diamond indicators by composition, appear not to be far 
travelled. 

On Field Trip # 7, carried out in July of 1994, we investigated the stratigraphy of the upper 
Montagenuse Valley, the area where aero magnetic data shows a mag anomaly in SE 28-Twp 
84,Rge 6, W6M and the source of diamond indicator minerals found the year before in the Lower 
Montagenuse Valley near Carter Camp. 

ir 
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Ii 
HELD TRIP #7- PROSPECTING THE MONTAGENUSE 

FIELD SAMPLING PROGRAM 

TUL Petroleums Ltd. operated the Peace Diamond Project Field Trips #1 through #6 during the spring, 
summer and fall of 1993. Eleven sites were picked in the vicinity of the confluence of the Peace River and 
the Montagenuse Rivers and soil and stream sediment samples were taken in 5 gallon buckets. The results 
of this surface sampling program are detailed in TUL Petroleums Ltd. - Report # 93-11- IA dated 
November 30, 1993. 

The undersigned, of TUL Petroleums Ltd., picked the locations for surface sampling based on the data 
stacking technique. We mapped and used data about known craton and subcraton assemblages, know uplift 
and faulting of the Peace River Arch, aero magnetic anomalies in the area and surface features identified on 
air photographs; all of winch pointed to possible intrusives such as those claimed to have been found along 
the Peace River near the town of Peace River. The Peace River kiniberlitic diatremes are shown on a map 
of North America in the Saskatchewan Energy and Mines and Saskatchewan Geological Survey research 
paper called "Diamonds and Precious Gems of the Phanerozoic Basin, Saskatchewan: Preliminaiy 
Investigations" Open File Report 92-2 by M.R. Gent. 

TUL Petroleums has taken and inventoried some 40 five gallon bucket samples from the Peace River 
Lowlands, the Peace River Channel and the Clears Hills, all of winch are a part of the Peace River District. 
Twenty-five of those sample buckets have been processed at Loring Laboratories in Calgary. 

Screening, desliming, tabling and chemical dissolution of each sample was a part of the process used to 
reduce our bucket samples and recover the heavy minerals. 

Two 5 gallon bucket soil samples were taken from side hills in the valley of the Montagenuse River, three 
stream sediment samples were taken from the shores and islands of the Peace River and four were taken from 
the channel of Montagenuse River on the lower Montagenuse River within three miles of the confluence. 

We were sampling for diamond indicator minerals and suites of minerals such as the Chrome Diop sides, 
Clinopyroxenes and Pyrope Garnets and Eclogitic Garnets, which upon microprobmg, proved to fall within 
the composition parameters set out by Charles Fipke as diamond indicators. 

Significant diamond indicators; such as Clinopyroxenes and Eclogitic Garnets, falling within the composition 
parameters determined by Charles Fipke were not found in three sample buckets taken down the Peace River 
south of the Montagenuse confluence. Out of 4 five gallon bucket samples taken from the stream channel of 
the Montagenuse, all contained grains considered to be diamond indicators, filling within the"Lake" 
described by Fipke on a Composition Graph comparing percentages of Cr02 to MgO. A copy of our 
inventory of grains, our list of pickings for microprobe and the microprobe results are contained in our 
previously mentioned report TUL 93-11- 1A. 

--37O 



-1- '--L--' 	' 
 

/ 

2Ai 	 PP T 	
24 

PP 56 '7 	/ 	
'-. 	, 	. - l9------- ---20 	----- 21 -- ----22 -- --  G  PP 

... 
 S 	 - 	- 	IP 84R 

kF ____I 
r 	 -- 	 16 	-- 	 -- 

•' Ali \( ,/ 	 NONTAGENUSE SANPLES LOCATION MAP 
 

	

PP 	 \\::. 
••O• 	 ) 	/ 

1 	
424 

	

jI 	 F 
 

	

. 	d- 
e 	 - - ' 	r 	- 

	

Montoeuse 	
- çt 	424 	

- 

Ni.

— — 

	
5 	 33 	- 

PIP  

I .  

	

-\ 	 2 23/__.____27___ -- 
- - ----i I i-. 	 , 	\ 	• 	- 	 : 

.- 	JTroiI 'lo River 1 

i 	— 

BLOEK o 	 1TP83 R.6-1371 

	

) 	 -\_ 

	

20 	 21 

	

— 	 _ 



GEOLOGY OF THE CARTER CAMP AREA 
IN THE MONTAGENUSE VALLEY 

SLJRFICIAL 

Carter Camp, named after the original English couple who homesteaded on the banks of the Peace River just 
south of the confluence of the Peace and the Montagenuse, is located on the banks of the Peace at the end 
of a mile wide valley carved one thousand feet down into the Peace River Lowlands where the Montagenuse 
meets the deeply incised Peace River Channel 

This valley contains massive slumps and land slides which result in undulating terrain spotted with sink hole 
looking lakes and circular ground features which appear to be mass curvilinear slumps. Access to the area 
is difficult, especially in thick second growth of Willow, Aspen and Spruce 

THE RiVER 

The Montagenuse River itself is an underfit stream with shallow gradients in the lower reaches. It carries 
close to a 100% bed load of sediments. The stream is loaded with clays, especially benonite. Some 
magnetite is visible in layers along shore sediments and there is often a layer of magnetic under a one inch 
layer of marl or ooze. This is fine bentonite clay, greasy to the touch. 

BEDROCK 

The underlying bedrock is difficult to identify. The Montagenuse River Valley is a patchwork of mounds and 
sinks and ever descending curvilinear assemblages of soils, tills and bedrock. The bedrock is usually the 
Cretaceous grey marine Dunvegan sandstone formation, but this is often quite unconsolidated and difficult 
to identify as a bedrock. There is often no way to identify the bedrocks in terms of elevation, even after 
taking into account the block slumping. 

Geological maps of the area show that the Peace River Arch is a massive anticline and has a history of uplift 
and downwarping. Faulting is well known to be a factor in oil and gas traps in the region and many of the 
faults are mapped in published articles. Ten miles to the east is the first north east/southwest trending fault 
which marks the edge of the Hines Creek Graben. The Hines Creek Graben and other minor grabens that 
feed into the one kilometer deep Fort St. John Graben are well documented. The nature of this faulting is 
still under study. 

At the surface, a north flowing creek decends into the Montagenuse Valley through Sections 28, 32 and 33 
in Twp 83, Rge 6, W6M. It probably follows the location of a cross-cutting fault. Carbon dioxide bubbles 
from it's bed in LSD 9 of Section 32. We named the creek,"Carbon Creek" and the location of this 

I 
	

occurrence is noted on the enclosed 1:50,000 Forest Cover Series Map. 
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TILE CHANNEL 

When the bedrock can be identified on the south side of the Montagenuse River channel, it appears as an 
unconsolidated grey sandy silt. 

On the north side of the Montagenuse in the lower reaches of river, the grey marine Dungegan sandstones 
have not been identified. Instead, glacial till, soils and gravels lay directly on the unit below the Dunvegan 
which is the Upper Safisbury Formation. 

GEOLOGICAL MARKERS 

The Fish Scales Marker is the stratigraphic dividing line between the Upper Shafisbury and the Lower 
Shafisbury in the Cretaceous Period. It is the division between the Upper Cretaceous and the Lower 
Cretaceous. The Fish Scales Marker is the shale and mudstone bed readily identifiable by oil and gas 
geologists and is used as a downhole marker. It represents a marine cataclysmic event; a biotic die-oft 
traceable over much of Alberta. 

The Fish Scales Marker is mapped over the Peace River District. The overlaying Upper Shafisbury is a 
sequence of shales and mudstones which outcrop along the shores of the Peace River at Carter Camp and 
serve as a date marker in the stratigraphic sequence for that area. 

On the east side of the Peace River, across from Carter Camp, the Peace River Channel wall is steep and a 
sequence of stratigraphic units are plainly visible. To the south for fourteen miles both valley walls are steep 
and exhibit corresponding sequences on each side. The west wall serves as a reliable reference with which 
to identify and date some of the stratigraphic units. 

The top of the Upper Shaflsbwy lies at about 750 feet above the Peace River in the walls of the Peace River 
Channel south of Carter Camp. Above the Upper Saftsbury lies the Dunvegan. The light grey to buff 
Dunvegan is mostly an off-shore to deltaic marine sandstone with shale stringers. On the Dunvegan unit is 
glacial till and sometimes fluvial sands and gravels. 

MONTAGENUSE STRATIGRAPHY 

In the valley wall, on the north side of the Montagenuse River, for two miles east of Carter Camp, the Upper 
Shafisbury Formation is visible as a dark grey to black marine shale. About one hundred and fifty feet of 
the Upper Shaftsbuiy is exposed as an outcrop at various locations on this south side of the river. These 
are largely unconsolidated and readily breakdown in the dliftides and banks. They erode and form talus 
slopes with angles of repose of about 60 degrees. 

As previously stated, this Shaftsbuiy unit is readily identifiable. Ifs dark colour is in sharp contrast to the 
buff and grey colours of the Dunvegan sandstones. The Shafisbury blankets the area in a relatively 
horizonal plane and can be cross-referenced to well exposed outcrops up and down the steep banks of the 
Peace River Channel In that channel, on the west side of the Peace, the Dunvegan can easily be seen laying 
on top of the Upper Shafisbury. However, on the east banks of the Peace near the Montagenuse, the 
Dunvegan formation is missing and sand and gravel sequences replace it. 
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MONTAGENUSE GRAVELS 

At Carter Camp and the surrounding terrain, on the south side of the Montagenuse River, are the undulating 
terrains and massive slumps and curvilinear earth movements previously described in this report. There are 
few outcrops on this side of the river and those that exist are confused and difficult to identify as 
stratigraphic units. Where till ends and bedrock begins is often difficult to tell. 

On the north side of the Montagenuse there are numerous steep bluffs which provide good outcrops which 
can be sampled and identified. These bluffs are sometimes as large as two hundred feet or so. The bluffs are 
a part of the surrounding Peace River Lowlands in that they are often unit slumps or block slumps and they 
appear to be part of a complex system of curvilinear earth movements. These result in quasi-terraces which 
sit at about 400 feet above the base of the Montagenuse River Valley. The bluffs plainly exhibit a unit or 
units of the Upper Shaftsbwy Shale in almost horizontal layers, as evidenced by the calcarious inch thick 
layers found intermittently through the sections in the form of stringers. 

The top of the Upper Shaftsbwy is plain to see. What part of the total Upper Shafisbury section remaining 
in these outcrops is not known. The Fish Scales dates at 95 million B.P.. The top of a fill section of Upper 
Shaflsbwy dates at 88 million B.P. In the bluffs of the north wall of the Montagenuse River channel from 
Carter Camp three miles east to the northerly bend in the river, the Upper Shaftsbuiy is not overlain by the 
Dunvegan sandstone unit. The Dunvegan sandstone unit is missing altogether. 

The Upper Shafisbury and the calcareous stringers remain relatively horizontal and do not appear to have 
changed position very much. If in fact they are a part of slumping units, we would have expected more 
alteration of position from the horizontal, or discontinuities, where the units broke up during transport. 

Laying on the Upper Shaflsbwy is a layer of irony ungraded mixed silts, sands, gravels, cobbles and boulders. 
We belayed from the top of the cliff in LSD 15 of Section. 3-84-6-W6 and took samples from these and 
other sections of the outcrop. Above the mixed bed was a succession of graded sand and gravel layers. 
Some of the sand layers were fine clean fluvial sands, bedded and cross-bedded. These were not as irony as 
the lower units. For the purposes of this paper, we wish to refer to these sequences of sands and gravels as 
the Montagenuse Gravels, at least until they can be identified as something else. 

The Montagenuse sand and gravel units can also be identified further up the Peace River Channel on the east 
side of the river above the confluence of the Peace and Montagenuse. We observed these gravels from our 
Zodiac for three miles up river. They appear to be amazingly consistent in elevation, according to our 
photographs and estimates, so this makes it even more difficult to explain what appear to be the slump and 
block slump systems in the area. The Montagenuse Gravels, given their elevation and position in the 
stratigraphic sequence, to not appear to be of Pleistocene origin. 

- - 

11 	
--376- 



4 

ko 

	 I 

-, 

p 

. 	S 	

•• 	 5 - 	 .-- • 

- ;-. 

- ,• F - 	:- 	 - 

	

7 	 • a 
1' T.r 	 - - 	 '!i 7' •--Z-'.- 	- - 

4 - 	 : 

	

!Sc4i •* 	4 

- - 	- 	- -. . 	: - 
• 	

S 

• 
-4 

S - 	
- ..4 '• - -- 	. 	ic - 

.5 	
.• 

I.- 	 4 

S 	 - 

-- 

 ip 

1 



FAULTING IN THE REGION 

There is a major deep basement fault which runs through the area. (See the Structure Contour Map 
on the next page) This has been described in our last report and we describe it as a transform fault 
We believe that this is a significant fault which has propagated to surface or near surface. The 
Montagenuse River Valley lies over this fault and we have named it the Montagenuse Fault. 

The northern component of the Montagenuse transform fault terminates at or near Carter Camp. The 
southern component of this fault terminates closer to Many Islands and underlies the area where 
sample #41 was taken and where diamond indicators have been discovered. 

This fault may be concurrent with the Hines Creek Graben system or may be a part of the Hines 
Creek Graben system. Earth movement is evidenced by the Montagenuse terraces and other earth 
forms found in the valley. There seems to be inherent instibility in this locality. Why sedimentary 
layers remain appearently horizontal and unaltered can not be readily explained. 

The Montagenuse Gravels are of significance, in light of the known geological history of the area. 
The sedimentary units found there, the magnetic signatures and data collected from aero 
magnetometers and from the diamond indicators found in the Montagenuse River Valley, point to 
faulting as a conduit for intrusives. Could Louis Garski's placer gold find likely be sourced at one 
of these intrusions? Are the Montagenuse diamond indicators sourced from an intrusion related 
to the Montagenuse Fault? 
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AERO MAGNETIC DATA 

We have aero magnetic data from published Canadian Government sources. We also have data 
from low level flying, acquired from Canagrad Surveys. 

Aero magnetic data held by Canagrad Surveys indicates that there are two minor anomalies in the 
lower Montagenuse River. This is data obtained by low level flying at relatively wide intervals. 
This may be a response to magnetite, which we found and noted on our last field trip up the 
Montagenuse last summer, or it may indicate an intrusive. Louis Garski panned gold at Many 
Islands, five miles up the Peace River from Carter Camp. The Canagrad Surveys show two 
significant magnetic anomalies just north of the Peace River in that region. This maybe a response 
to magnetite in the area or some other intrusive source of gold. 

 -- 	KLJ 
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UPPER MON1AGENLJSE 

One day was spent investigating the upper Montagenuse River Valley. That is the area from the point that 
the river turns north, north of Carbon Creek to the place where it turns north east - about five miles north. 

In all, this investigation ties up the lower ten miles of the Montagenuse River. The valley continues to 
exhibit terraces on either side of the valley with sink hole- like lakes here and there. The brush and vegetation 
is second growth, and since the undulating ground captures a lot of water, the trees and undergrowth are 
thick and the area is very difficult to penetrate, even on foot. There is a one thousand foot decent into the 
valley and the trees and schrubs grow to the river's edge so all operations in that area are difficult. There are 
some outcrops, but they appear to be part of slumping units and other than describing them as silts and sandy 
silty units, not much more can be reported for certain. The river carried a full sediment load and is grey from 
bentonite clay. A creek spills into the Montagenuse from the west in Section 27-84-6-6 that is clean and clear. 

Our investigation was carried out in the area to attempt to identify surficial features associated with a 
magnetic anomaly in SE 28-84-6-6. We did not identify any features on a ground search, which were not 
identifiable from air photographs. We did make an observation however, which has a bearing on the 
geological history of the area. 

There was an area of considerable deposition of large boulders in the Montagenuse river bed where two small 
tributaries enter. The stream bed is strewn with large boulders not observed in the Montagenuse before. 
These appeared to be granitic boulders of large size, two feet in diameter and less, often with irony exterior 
rinds. 

Their origin is unknown except for the C. Warren Hunt proposition that these are the Cambrian Carabou 
Plateau gravels which were strewn over the area by a high engergy cataclysmic tidal wave. 
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MONTAGENUSE GRABS AND BOULDERS 

The Montagenuse River valley has some interesting but not easily explained features. Carbon dioxide 
bubbling from Carbon Creek, limestone outcrops and sulphur springs above Carter Camp, pumice/volcanic 
glass boulders found on the bars of the Montagenuse River, a river fill ofbentonite with significant showings 
ofmagnetite; there are gold finds in the area. Diamond indicators and indicator arrays are found in the area. 
No diamond indicators were found downstream in the Peace River. The Limestone massive boulders and 
the pumice grabs were of particular interest. Is this all just a consequence of glacial and post glacial 
geomorphology? 

ASSOCIATED ANOMALIES 

Upstream of the confluence of the Montagenuse, on the east side of the Peace River, diamond indicators 
were found. These were found is a 5 gallon bucket sample taken from the fine sand delta formed by a small 
stream entering the Peace from a deeply incised valley leading to the Lowlands. The Canagrad magnetic 
survey data reveals a mangetic anomaly there. 

C. WARREN RUNT 

We have had no way to identify the Montagenuse Gravels or understand why the grabs and boulders were 
found on the Montagenuse. Yes, the simple answer was to say that this was all glacial till. 

According to C. Warren Hunt, author of "Environment of Violence" there are explainations for the 
distribution of units of gravels found deposited east of the Rockies and that there also exist arrays of boulders 
of large size strewn around east of the Rockies. Mr. Hunt claims that large movements of materials could 
be a result of cataclysmic occurences; intrusions and tidal waves resulting from meteor impacts, etc. 

The Montagenuse Boulders do fit the description of the large iron rind boulders atributable to theorized 
cataclysmic inundations of North Western Alberta. 

Maybe the missing section of Dunvegan sandstone is a result of a large scale denudation. 

Warren Hunt believes that there were other cataclysms such as cool intrusions, even kimberlite/or lamproite 
diatremes, which are responsible for deposition of volcanically derived sands. We know about the diatremes 
in the Peace River area. 

Warren Hunt puts the dating of the Saskatchewan gravels broadcast at late Paleiocene to early Eocene. He 
puts the Carabou Gravel broadcast at post Cretaceous and pre-Oligocene. The roundness of the 
Montagenuse Gravels indicate that they fall into a similar category as those of the Saskatchewan Gravels. 
There is no question that the Montagenuse Gravels have their origin in a north easterly direction. More work 
is required in order to define the nature of the Montagenuse Gravel depositions. 



THE EVIDENCE 

At sample location # 1, at the bend of the Montagenuse, three miles east of the confluence with the 
Peace, we found magnetite in a bentonite laiden stream. We found no diamond indicators. The 
garnet count was 24. 

At sample location # 2, a hundred feet to the east of #1, we found clinopyroxenes which were 
diamond indicators. The garnet count was 29. 

At sample location #3, a half mile west of #2, a garnet qualified as an Eclogitic diamond indicator. 
The garnet count was 34. Further to the west volcanic glass was found. 

At sample location #4, another half mile west at the base of a cliff, below a unit of Montagenuse 
Gravel, a garnet which was an Eclogitic diamond indicator and we have several more possibles not 
microprobed as well as two clinopyroxene diamond indicators and many more suspected. The 
garnet count was 33 and the CPX (clinopyroxene) count was 23. All samples were taken from 
stream sediments and were 5 gallon buckets full of sands and gravels. 

On the Summer of 1994 - Field Trip #7 we decided to investigate the gravel units in the bluffs above 
the Montagenuse. We wanted to know if the diamond indicators were comming from those gravels 
spilling down the cliffs into the Montagenuse or if the diamond indicators were comming from some 
other source. We wanted to inspect those irony gravels and see if they were glacial till, post glacial 
or preglacial fluvial depositions. We wanted to know if these were the source of magnetite in the area 
and the source of gold. 

I belayed from the top the cliff shown on the 81/2 X I I photograph inserted into this report. The 
location is marked as a double circle on the small scale map of the Carter Camp area. We took two 
5 gallon bucket samples. One was filled from the fine graded sands above the gravel beds and these 
were called the Upper Montagenuse Gravels and the bucket was labelled TUL 4U. One bucket was 
filled from the lower unit which was an sequence of ungraded mixed sand, gravels and cobbles and 
these we named the Lower Montagenuse Gravels. This sample bucket was filled from materials 
pushed into a chute and screened at the bottom of the slope because it was too dangerous to work 
the gravel wall, which was vertical, and this bucket was labelled TUL 4L. 

THE CONCLUSION 

Where the summer field program of 1993 yielded an average of say, 25 garnets and a few 
dlinopyroxenes per 5 gallon bucket of sand and gravel, the Upper Montagenuse graded fluvial 
sands yielded a pahnful - about several hundred garnets, many of which are suspected Eclogitic 
by colour and fifty cinopyroxenes and chrome diopsides. At the same time, a 5 gallon bucket 
from the lower unit, with the cobbles and boulders sieved out, yielded a handfull of garnets - 
thousands, together with hundreds of chrome diopsides and dlinopyroxenes, many of which are 
likely diamond indicators. It appears that the Montagenuse gravels and their origin are the 
key to picking the likely location of a diamond bearing intrusion in the area. 
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I TUL PETROLEUMS LTD 
I PEACE DIAMOND JOINT VENTURE 
LLAND PERMITS REPORT 

LANDS 

BLOCKS PERMIT NAMES PERMIT# HECTARES ACRES SO. MILES 

	

1 BLOCK #1 Whiemud River 1 9393080036 9216 	2277274 355824 
2 	 Whitemud River 2 9393080037 9216 	2277274 355824 
3 	 Whitemud River 3 9393030035 9216 	2277274 355824 
4 	 Whitemud River 4 9393080032 9216 	2277274 355824 
5 	 Whitemud River 5 9393080111 	9216 	2277274 355824 
6 	 Whitemud River 6 9393080110 9216 	2277274 355824 

	

7 BLOCK #2 Southwtutemud R..1 9393080033 9216 	2277274 355824 
8 BLOCK# 3 Worsley 1 	9393080034 8704 	2150758 336066 
9 BLOCK# 4 Eureka River 1 	9393080031 	9136 	2257506 352735 

10 BLOCK# 5 Montagenuse Cr 	9393080141 	9216 	2277274 355824 
11 BLOCK #6 Peace River 1 	9393080039 	9152 	22614.59 35.3353 
12 	 Peace River 2 	9393080040 	9216 	22772.74 35.5824 
13 	 Peace River 3 	9393080121 	9216 	22772.74 35.5824 
14 	 Highland Park 1 	9393080038 	9216 	22772.74 35.5824 
15 	 Highland Park 2 	9393080122 	9216 	22772.74 35.5824 

	

16 BLOCK #7 Squirrel Mountain 9393080679 	8840 	21843.64 34.13069 
17 BLOCK #8 Jack Creek 	9393080678 	8948 	22110.51 34.54767 
18 BLOCK #9 Swift Creek 	9393080680 	9216 	22772.74 35.5824 
19 BLOCK #1 Clear Hills 	9393090017 	9216 	22772.74 35.5824 
20 BLOCK #1 Doig Tower 	9393090018 	9216 	22772.74 35.5824 

TOTALS: 	Twenty 	 20 	183020 	452242.4 706.6288 
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ABSTRA CT 

TUL PETROLEUMS LTD. has explored and researched the Peace River - Clear Hills Iron 
Deposit for three years. 

A number of geological, geophysical, metallurgical and engineering reports have been 
written on the deposit 

592118 Alberta Ltd; Michael J. Kelly, P. Eng., Mining Engineer; prepared this report for 
TUL Petroleums Ltd, on the Clear Hills Iron Deposit, and on the TUL METALLIC MINERALS 
EXPLORATIONPERM97S: #93930800-32&33, 35-37; #93939080-110 & 111, #9393080-678 to 680. 

The Clear Hills iron is an occurrence within the Late Cretaceous - Bad Heart Formation. 
Al least 240 exploration holes have been drilled into the Bad Heart to evaluate the thickness, 
extent and total volume of the iron. Volumetric calculations in a number of reports estimate 
total tonnages of iron ore ('Proven " Probable "and Possible ' to be over one billion. 
(Donald I Kidd, 1959; N.S. Edgar, 1962; E. F Bertram and G. B. Mellon, 1975; WN. Hamilton, 1980) 

In quoting ore reserves it is generally accepted that Proven "and Probable "may be added 
together,but many people object to the inclusion of Possible" ore in the total reserves. 
Although there are no hard and fast rules for classifying ore reserves and the division 
between the three classes is arbitrary, it is extremely important not to be too liberal in 
applying the term "ore reserves" (I H. Reedman, Techniques in Mineral Exploration, pp. 
433) Refer to Appendix Vfor a more complete definition of ore reserves. 

The Clear Hills iron deposit is an oolitic iron-rich facies of the Bad Heart. The deposit 
outcrops on the southern and northeastern flanks of the Clear Hills. This iron deposit 
extends from known outcrops to underlie a large portion of the hills. The deposit has been 
studied in some detail and has-been divided into four blocks. These blocks are known as the 
Worsley - Block "A ", Rambling Creek - Block "B", Whitemud River - Block "C" and South 
Whitemud River - Block "D". E.F. Bertram and G.B. Mellon, 1975) 

The TUL Metallic and Industrial Minerals Permits off-set Blocks "A," "B," "C" and "D." 
TUL has mapped and sampled each of the permits with Bad Heart iron deposit potential. 
TUL has acquired evidence that there is gold within the Clear Hills iron deposit and 
platinum and rare earths are also likely occurrences. 
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INTRODUCTION 

The discovery of gold in the Bad Heart formation in the Clear Hills Iron Deposit, 
in northwest Alberta, has resulted in a renewal of exploration activities in this area. 
The deposit is known to have existed for more than 70 years and has received a lot 
of exploratory attention. The iron ore reserves for the deposit are estimated to be 
one billion tonnes (1.1 billion tons), with an average grade of3l% to 36% Fe (E. 
F. Bertram and Mellon, 1975, pp. 11). 

New evaluations of the Bad Heart Sandstone has identified widespread values of 
gold and platinum group metals. Assay results from more than seven hundred 
samples show the gold content varies widely from traces, to loosely extrapolated 
values of several ounces of gold per ton (Marum, 1995). The average grade is 3.4 
grams per tonne, 0.10 ounces per ton (Marum Resources, August 17, 1995). 
Marum Resources Inc. concluded in their "Ironcap Gold Property Report" of 
April, 1995; "There are sufficient indications of gold in the Bad Heart formation 
to justify continued exploration." 

The Clear Hills iron deposit is an oolitic iron-rich facies of the Bad Heart formation 
of Late Cretaceous age. The deposit crops out on the southern and northeastern 
flanks of the Clear Hills and extends back from the outcrop to underlie a large area 
of hills. 

. 	 The 11JL Petroleums Ltd. acquired twenty Metallic Minerals Exploration Permits, 
in the Clear Hills area, covering an area of twenty townships 183,020 hectares 
(452,236 acres), more or less. Several of theses permits lay immediately adjacent 
to Blocks "A", "B", "C" and "D" (Figure - 2). The Bad Heart formation extends 
beyond these blocks onto the TUL properties in several areas. This has been 
confirmed by the results of diamond drill boreholes (E2, E3, Phillips C - Bertram 
& Mellon) and many surface samples that have been collected on TUL properties 
(Rambling Creek, Squirrel Mountain). The discovery of gold in the Bad Heart has 
resulted in a significant increase in the value of these reserves. Based on existing 
iron ore reserves estimates in the Clear Hills deposit, the potential volume of gold 
is in the millions of ounces. 

The Bad Heart is known to lie between 762 metres and 823 metres (2,500 and 
2,700 feet) above sea level (ASL) and it is very flat lying. The eastern flanks of the 
hills that are located within the TUL properties, Block 9 East and Squirrel 
Mountain, slope from an elevation of 853m down to 73 1 i ASL (2,800 - 2,400 ft). 
There is strong evidence to suggest that the formation extends onto the TUL lands, 
and then intersects and outcrops on the eastern flanks of these hills. 

is 

The economic value TUL's property in the Clear Hills has already increased 
significantly with the discovery of gold in the Bad Heart Sandstone. An exploration 
program to further study the Bad Heart iron ore reserves, and gold potential, is 
necessary to properly evaluate this property. 



2.0 TUL EXPLORATION PLAY 

The TUL Clear Hills iron exploration has been conducted separately from the TUL 
PEACE DIAMOND PROJECT on the Peace River Lowlands. The TUL Clear 
Hills exploration is directed toward proving the gold potential of the TUL lands, 
however, diamonds are also being explored in the process. 

In the Peace River Gold Camp, TUL and Marum Resources Inc. are testing the Bad 
Heart irons for gold, platinum and diamond indicators (see TUL PEACE 
DIAMOND PROJECT Assessment Report # 95-15-1B). Marum has taken over 
800 samples of the Bad heart and has reopened the Worsley Block "A" Pit in LSD 
16, Section 34, Township 87, Range 7, W6M. Marum has also announced a 
limited drilling exploration program north of Worsley. TUL has taken a number 
of 60 kilogram samples from each of the metallic minerals permit and a trenching 
program to establish reserves estimates is planned. 

2 
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LOCATION AND ACCESS 

The Peace River Arch underlies the Clear Hills in north western Alberta, the Peace River 
Lowlands west of the Town of Peace River, and extends south under the Wapiti Plain to 
Grande Prairie and to Dawson Creek in British Columbia. The Town of Peace River is 
350 kilometres or 220 miles north of Edmonton, Alberta; near latitude 56 degrees north, 
longitude 117 degrees west. 

I. 

3.0 

TUL has 20 Metallic Minerals Exploration Permits. Each permit covers one township 
more or less. Each township contains thirty-six square miles of land (94.23 km). That is 
23,040 acres (9324.288 Ha.). These cover some 183,020 hectares (452,236.16 acres), 
more or less. The TUL lands are shown on the Alberta Metallic and Industrial Minerals 
Permit Maps as permit holder #78 and # 82. These permits are listed in Appendix I. 

Most of the TUL lands are in the Clear Hills and Whitemud Hills, or on their side slopes. 
These hills are a part of the physiographic region known as the Clear Hills Uplands. 
Elevations reach one thousand and sixty-six meters (3,500 ft.) in the Clear Hills summits 
and plateaus. The Whitemud Hills reach eight hundred and twenty-three meters (2,700 ft.). 
There is over three hundred meters (1000 ft.) of relief between some of theses hills and the 
Peace River Lowlands terrace and over seven hundred and sixty and sixty-two (2,500 ft.) 
from the Peace River Valley bottom at Dunvegan Bridge. 

The Clear Hills are well treed and are presently being logged by a number of companies. 
Daishowa-Marubeni has a ten year plan for logging the area of the north east permits and 
have begun construction of a significant road into the Notikewan area. Canadian Forest 
Products continue to work the central Clear Hills and maintain roads from their mill at 
Hines Creek. The entire area has been explored at one time or another by oil and gas 
companies using seismic. Grids of cut-lines are common. Many areas have been explored 
for oil and gas and remnants of roads exist in many parts of the hills. 

The Alberta Forestry Notikewin Fire Tower is immediately adjacent to the TUL lands. 
This tower has access routes which provide reasonable four wheel drive road access to the 
TUL lands. TUL has an airstrip near the fire tower under Licence of Occupation, which 
will permit air access to the property. 

PHYSIOGRAPHY 

The physiographic region known as the Clear Hills Uplands has a severe climate, an annual 
precipitation of 350 mm to 450 mm and fewer than eighty frost free days per year. Most 
of the precipitation probably occurs during the spring and early summer. This is a problem 
for access where there are bentonitic sandstones, shales and clays The area is covered 
with Grey Wooded soils interspersed with wetlands; peatlands, bogs and muskegs. 

11,  
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I PEACE RIVER, ALBERTA 
CLEAR HILLS IRON DEPOSIT in the BA]) HEART FORMATION 

TUL PETROLEUMS - IRON and GOLD EXPLORATION 

IRONCAP GOLD PROPERTIES 
PROJECT - "B" 

TABLE -1 METALLIC MINERALS PERMITS 

AREA 	PERMiT NAME PERMiT DATE Location (W6M) PERMIT PROJECT 
- BLOCK 	 # 	 Hectares 

1 	BLOCK Whitemud River 9393080036 	13/08/93 Twp 89 Ri: S 1-36 	9,216.00 	B 
1 	1 

2 	BLOCK Whitemud River 9393080037 13/08/93 Twp 89 R2 S1-36 	9,216.00 	B 
1 	2 

3 	BLOCK Whitemud River 9393080035 13/08/93 Twp 88 R2&3 	9,216.00 	B 
1 	3 

4 	BLOCK Whitemud River 9393080032 13/08/93 Twp 86 & 87 Ri 	9,216.00 	B 
1 	4 	 &3 

5 	BLOCK S.Whitemud Li 9393080033 13/08/93 Twp 87&88,R5&6 9,216.00 	B 

IL- 2  
6 	BLOCK Worsley 	9393080034 13/08/93 Twp 89 R8 & 9 	8,704.00 DROPPED 

3 

7 	BLOCK Eureka River 	9393080031 	13/08/93 Twp 85-86 R4-5 	8,136.00 	DROPPED 
4 

13 BLOCK Whitemud River 9393080111 	13/08/93 Twp 87-88 Ri 	9,216.00 	B 
1 	5 

14 BLOCK Whitemud River 9393080110 	13/08/93 Twp 86-87 R2 	9,216.00 	B 
1 	6 

16 BLOCK Squirrel 	9393ON679 	13/08/93 Twp 86 R24 	8,840.00 	B 
7 	Mountain 

17 BLOCK Jack Creek 	9393080678 	13/08/93 Twp 85-86 R4 	8,948.00 	B 
8 

18 BLOCK Swift Creek 	9393080680 	13/08/93 Twp 90 R4-5 	9,216.00 	B 
9 

19 BLK. 10 Clear Hills 	9393090017 	22/09/93 Twp 89-90 R9-10 	9,216.00 	DROPPED 

20 1 BLK. 11 Doig Tower 	9393090018 	22/09/93 Twp 91-92 R9-11 	9,216.00 	DROPPED 

*PROJECT "A": PEACE DIAMOND LOWLANDS PROPERTIES/PROJECT "B": IRONCAP GOLD PROPERTIES 
**TUL has completed the Assessment requirements for the 16 retained permits. 
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3.1 

r 

ENVIRONMENTAL PROTECTION 

Environmental concerns are not a major issue for the Whitemud River area. The Clear Hills have 
been classified as an area to be clear cut for their timber reserves. The Alberta Government has 
recognized this area as a place where the extraction of iron ore is not only possible, but also 
desirable. The Notikewin Hill-Whitemud River area is somewhat remote, but is accessible via the 
Forestry road, which is now administered by the local Municipality. 

4.0 HISTORY 

Exploration of the Clear Hills dates back to the early part of this century and has been documented 
in a number of reports, particularly in the report by the Alberta Research Council authored by E. F. 
Bertram and G. B. Mellon, 1975. Attention first came to the Clear Hills when prospectors observed 
outcrops of ironstone and oolitic iron in ten to six metres (20 ft.) thick beds exposed in the Clear Hills 
and Whitemud Hills. Claims were staked for minerals early on, but the potential of these iron beds 
was not recognized for some time. The heavy mineral exploration centred around the Clear Hills Iron 
Deposits and culminated in the Alberta Research Council studies, core hole drilling, volumetric 
estimations and economic evaluations during the Seventies. 

The Alberta Research Council; Dr. D. Kidd and Dr. R. Green, took an original 120 lb. sample from 
Rambling (Swift) Creek deposit in 1956 ("Block B"). The Rambling (Swift) Creek ore pit is located 
in LSD 6, Section 12, Township 91, Range 5, W6M. 

In 1957 Premier Steel Mills Limited (D.B. McDougall, 1954; E.F. Bertram and G.B. Mellon, 1975 
pp.49) stripped overburden from the Worsley deposit. In 1957, Premier Steel took a 50 ton sample 
from Worsley Pit "Block A"- (LSD 16. Section 34, Township 87, Range 7. W6M). Premier Steel 
and the Alberta Research Council sponsored a pilot-plant test at the R-N Corporation in Birmingham, 
Alabama. About 5,000 tons of ore was shipped from the Clear Hills deposit and treated at 
Birmingham. 

These iron deposits are known world-class iron deposits and compare in size with the Allsace-
Lorraine deposits of north eastern France and south west Germany. There are at least one billion 
tonnes (1.1 billion tons) of 31% to 36% Fe in this region. (D.J.Kidd, 1959; Table VI - pp.30) 

Known natural gas in the Notikewan area (Rambling Creek Gas Field) is one reserve of fuel for 
processing in the area. 

4.1 HEAVY METALLIC MINERALS IN ALBERTA 

Heavy metallic minerals in Alberta have hardly been explored, according to a 1988 brochure called 
"Alberta-Opportunities for Metallic Minerals," prepared by the Alberta Chamber of Resources, 
Alberta Energy and the Alberta Geological Survey. "Certain deep-seated structural and litho-
stratigraphic anomalies such as the Steen River structure, Peace River Arch and the faulted region 
in southeast Alberta, which is indicative of tectonic activity, may have acted as a focus for the 
deposition of various kinds of metallic minerals." 

I 
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4.2 HEAVY METALLIC MINERAL PERMITS 

. 

	

Under the new Alberta Metallic Minerals Exploration Regulations staking claims/applying for Metallic 
Minerals Exploration Permits is simple and inexpensive. The Province of Alberta has allowed 
companies and individuals to acquire lands and all of the heavy metallic mineral rights, subject to 
keeping up work commitments of $5.00 per hectare exploring the land over successive two year 
periods. There is also provision for going to lease with an acreage rental. TUL has fulfilled their 
work commitments for the initial two year period. 

TUL, as the TUL PEACE DIAMOND PROJECT, has applied for 20 permits. Each permit covers 
one township more or less. Each township contains thirty-six square miles of land (94.23 Km 2) That 
is 23,040 acres (9324.3 Ha.) The TUL permits cover some 452,236 acres, more or less or 183,020 
hectares. The TUL lands are shown on the Alberta Metallic and Industrial Minerals Permit Maps 
as permit holder #78 and # 82. The TUL properties are outlined on Figure - 2. (Note four permits 
have been dropped and 120 day extensions were granted on 16 permits.) 

(Source: Stapleton, M. J., TUL Petroleums Ltd. PEACE DIAMOND PROJECT - 
Assessment Work Report on the TUL Peace River District Metallic Minerals Exploration 
Permits applied for by TUL Petroleums Ltd. and Tri Union Resources Ltd. - Report # 95-15- 
1A. 1995.) 

I i" 

••° 

. 

REGIONAL GEOLOGY AND STRATIGRAPHY 

The Clear Hills region is underlain by nearly flat-lying sandstone formations of the Cretaceous age, 
covered in most places by unconsolidated glacial deposits of variable thickness (DJ.Kidd, 1959; G.B. 
Mellon, 1962 pp. 921-940). The strata are soft and prone to slumping, and bedrock exposures thus 
are scarce, confined mostly to the numerous small streams that form a radial drainage pattern around 
the hills. 

The succession of strata that outcrops in the region is shown in Table 2. It comprises marine and non-
marine sandstones and shales that are divided into six formational units, the thickness and lithologic 
character of which are given in the table. The iron formation is found in the Bad Heart Sandstone, 
a marine sandstone unit intercalated between dark grey marine shales of the Smoky Group, which 
underlies the lower slopes of the hills and the surrounding lowlands. The highest parts of the hills are 
capped by non-marine sandstones and shales of the Wapiti Formation, shown in Figure - 4. (W.N. 
Hamilton, 1980, pp. 12) 

Bedrock structure in the Clear Hills area is primarily that of a gently undulating homocline. Regional 
dips are extremely low and rarely exceed 5m per km. (26 ft/mi), generally to the southwest, although 
local rolls or reversals of dip, result in variable dip directions (R. Green and G. B. Mellon, 1962). 
In fact, within the Clear Hills proper, the shallowest beds are mainly east dipping, as evidenced by 
structure contours drawn on the map of the Bad Heart Sandstone (Figure - 3). From a mining 
standpoint the beds are practically flat-lying. 
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• 5.1 CLEAR HILLS IRON FORMATION 

The Clear Hills iron formation is an oolitic iron-rich fades of the Bad Heart formation, which 
separates the Kaskapau and Puskwaskau Formations of the Smoky Group (Fig. 2). In its type locality, 
65 km (40 mi) south of the Clear Hills on the Smoky River, the Bad Heart is an argillaceous 
quartzose sandstone, 2.5 m (8 ft) thick, capped by a persistent Ironstone layer 0.3 m to 0.6 m (1 ft. - 
2 ft.) thick. In the Clear Hills area the Bad Heart consists of ferruginous oolite beds up to 10 m (33 
ft) thick. 

The best outcrops are those along Rambling Creek (Block B - Figure - 2) near the eastern margin of 
the hills, where thicknesses of up to 9 m (30 ft) of the oolite bed are exposed. A complete 
unweathered section of the unit is exposed in the sampling pit in this area (W. N. Hamilton, 1974) 
(10.5m - 35ft, according to Edgar drilling reports, 1962.) 

From the eastern slopes of the Clear Hills the iron formation thins to zero a few kilometres to the 
west, as the Bad Heart oolitic fades passes into siltstone and argillaceous sandstone. The oolitic 
facies seems to form a series of elongated northwest-trending bodies, the exact limits and thickness 
of which remain to be determined. 

IH• 
In gross lithology the iron formation consists of dark brown and green to black oolitic ironstone, with 
thin lenses and interbeds of hard sideritic ironstone and greenish grey mudstone. Near the outcrop 
margin the oolite has been oxidized to form a soft, compact, reddish brown aggregate with hardened 
carbonate cemented lenses. The oolites, about 0.4 m in diameter, form 60 to 70 percent of the rock 
in the upper part of the bed. The percentage of oolites decreases to 20 to 25 percent toward the base 
of the bed. The detrital mudstone, which forms the matrix throughout the oolite bed, thus becomes 
the dominant lithologic fraction at the base of the formation. The lower half of the formation contains 
higher gold concentrations than the upper half of the formation (Marum Resources Inc., Aug. 17, 
1995). 

The oolite appears to be a single massive bed. In unweathered exposures stratification is only vaguely 
defined. There are no-distinct -bedding plane surfaces or sedimentary structures to be seen within the 
unit. The upper contact with the Puskwaskau Formation is sharp; however, in most places on the 
flanks of the Clear Hills the Puskwaskau shale has been stripped back by glaciation and the iron 
formation lies in direct contact with the glacial till. The lower contact is gradational into dark silty 
shales of the Kaskapau Formation, although in the Rambling Creek sampling pit it was observed to 
be fairly sharp. 

This area has a long exploration history. Reports, some of them dating back to the 1950's, have been 
submitted to the Alberta Geological Survey on all the lion Prospecting Permits for Clear Hills. These 
reports include geological studies, airborne magnetic interpretations, drill logs and maps of drilling 
locations. 
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Table - 2 	Succession of Strata in the Clear Hills Area, Alberta 
(from Green and Mellon, 1962) 

THICKNESS 
(m) 

0-120 

90-180 

0-9 

45-125 

12-47 

150-235 

90-170 

180 - 320 

ROCK UNiT 

Wapiti Formation 

Puskwaskau Formation 

Bad Heart Sandstone 
CL 

0 
L. 

	

Kaskapau 	upper 

	

Formation 	member 
rID 

lower 
member 

Dunvegan Formation 

	

Shaftesbury 	upper 

	

Formation 	member 

lower 
member 

L1THOLOGY 

soft, whitish sandstone; 
grey, blocky, carbonaceous 

shale; thin coal seams 
(continental) 

dark grey, fissile shale 
(marine) 

green, ferruginous, oolitic 
sandstone and mudstone 

(marine) 

dark grey, fissile shale 
(marine) 

whitish sandstone; grey, 
sandy shale; oolitic siderite 

(marine) 

soft, grey sandstone with 
calc. concretions; grey, silty, 

carbonaceous shale 
(deltaic) 

grey, silty shale; thin, 
laminated siltstone 

(marine) 

black, fissile shale; 
numerous fish scales 

(marine) 
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6.0 CLEAR HILLS DEPOSIT 

The reserves of the Clear Hills iron deposit have been divided into four main segments (Figure - 1). 
These are referred to as Worsley (Block A), Rambling Creek (Block B), Whitemud River (Block C), 
and South Whitemud River (Block D). Oolitic sandstone outcrops as a weathered seam along both 
sides of Rambling Creek for nearly three quarters of a mile. These sandstone bodies are exposed in 
places along the flanks of the hills at elevations between 762 metres and 823 m ASL (2700 ft and 
2500 ft). The base is obscured and may he below the creek. An isolated outcrop of the same iron 
sandstone was found about three quarters of a mile north on the most northerly outcrop in Rambling 
Creek. The northern limit of the seam is six miles south of the Notikewin River (McDougall, 1954) 
and is erosional. The deposit trends south toward the South Whitemud River. The thickest and most 
widespread deposits underlie the northeast slopes of the hills, and thinner less extensive deposits have 
been found along the southern slopes north of Worsley. Core hole data was used (D. B. McDougall, 
1954) to calculate that the deposit underlays an area of 111 square kilometres (42.9 mi 2). The 
estimated limits of the Bad Heart are shown on Figure -2. However, TUL Petroleums has researched 
and mapped the Bad Heart Sandstones to far greater extent than has been reported here. ERCB 
records of oil and gas drilling exploration holes report the existence of the Bad Heart Sandstone in 
well bores shown in Appendix V and into areas of British Columbia referred to by D.F. Stott, for the 
Geological Survey of Canada. (D.F. Stott, Paper 61-10, 1961; Map by R. Green and G.B. Mellon) 

6.1 COMPOSITION 

The sandstone consists of densely packed oolites 0.5 to 1 mm in diameter, large nodular rock 
fragments, and angular quartz grains in a finely crystalline "matrix" composed of hydrated silica 
(opal), siderite (iron carbonate; FeCO 3) and "clay" (E.F. Bertram and G. B. Mellon, 1975 pp. 7  & 9). 
The oolite content (and hence the iron content) is highest in the upper part of the bed, decreasing 
progressively toward the base of the sandstone, or basal unit. Exploration work performed by Marum 
Resources Inc. concluded that the Bad Heart contains "anomalous, even spectacular amounts of 
gold." The gold occurs as very fine particles of native metal and other forms, including crystal on 
pyrite, which can be observed at about 100 power magnifications. (R. Boulay, 1995; personal 
communication: B. Ballantyne, May 31, 1995). Concentration of gold increases toward the base of 
the formation (R. Boulay, 1995) which is referred to as the "Basal Unit" but this is still uncertain. 

6.2 ORE RESERVES 

The Clear Hills iron deposit reserves estimates are based on the results of drilling programs carried 
out between 1959 and 1965 by Peace River Mining and Smelting Ltd. (N. S. Edgar, 1960, 1961, 
1964, 1965). The iron ore reserves of the Clear Hills deposit have been divided into four main blocks 
(Figure 3). These are referred to as Worsley (Block A), Rambling Creek (Block B), Whitemud River 
(Block C), and South Whitemud River (Block D). 

The total iron ore reserves for the Clear Hills deposit is in excess of one billion tonnes (1.1 billion 
tons) grading between 31% to 36% Fe (E. F. Bertram and Mellon, 1975, pp. 11). About 206 million 
tonnes (227 million tons) of this are classified as "Proven" and underlie Blocks "A" (Worsley) and 

. 

	

	"B" (Rambling Creek). The remaining 814 million tonnes (897 million tons) are classified as 
"Probable-Possible" and underlie the blocks C and D (Table - 3). 
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The reserve estimates in Table -2 are classified as "Proven", "Probable" and "Possible" according to 
the data available for each area. The reserves for Blocks "A" and "B" have been calculated from more 

S than 100 borehole intersections in each area. These reserves have been divided into two groups, 
"Proven" and "Probable". The reserves for Blocks "C" and "D" are based on only eight and two 
borehole intersections respectively. The Block "C" reserves are classified as "Probable" and Block 

resrves are classified as "Possible". 

This very large potential reserve has never been drilled for gold. These estimates were calculated for 
the economic reserves of iron ore only. The presence of gold in the Bad Heart was not known at the 
time of these calculations. The iron ore reserves estimates shown in Table 2 were limited by arbitrary 
decisions made during the assessment work in this area in the mid 1960's. Reserves estimates were 
limited only to those areas with a maximum overburden cover of 40 m (131 ft) (N. S. Edgar, 1961). 
This provided a stripping ratio of approximately 3:1 for an average ore bed thickness of 6.7 in (22 
ft). However the ore bed is continuous under overburden which thickens to as much as 150 in (492 
R). In very large scale mining operations, stripping costs may be reduced to allow for a 
greater stripping ratio, thus significantly increasing the ore reserves. The value of the ore has 
been significantly increased with the addition of gold and platinum group metals. Some of the criteria 
that were used as "cutoffs," such as minimum zone thickness of 2.1 in (7 ft) (Donald J. Kidd, 1959), 
in previous evaluations, must now be re-evaluated. 

Variations in grade within the ore bed may also affect ore reserves estimates. The iron content 
increases toward the top of the formation (W. N. Hamilton, 1980). The presence of gold in the ore 
will potentially increase the total ore reserves. The gold content is highest in the lower portion of the 
formation (Marum, August 17, 1995), where the iron content is the lowest. Large volumes of 
reserves that had been eliminated due to low iron content, may potentially be included in the total due 
to the presence of gold. 

The western edge of the formation may potentially be expanded because of the increased stripping 
ratios that can be applied, due to the presence of gold in the ore. The Bad Heart is known to he 
between 762 in and 823 in (2,500 ft to 2,700 ft) ASL, and from a mining standpoint, it is practically 
flat-lying (E. F. Bertram and G. B. Mellon, 1975). TUL has large blocks of land where there are hills 
that slope to the east from an elevation of 853 in to 731 in (2,800 ft to 2,400 ft) ASL, that lay 
immediately to the east large blocks of Bad Heart ore reserves. There is a strong possibility that the 
formation intersects and outcrops on the east flanks of some of these hills (Figure - 3 and E. F. 
Bertram and G. B. Mellon, 1975). 

If the Bad Heart does outcrop on the eastern flanks of the hills, TUL's volume of iron and gold 
reserves will be significantly increased. A trenching program to collect bulk samples from the eastern 
flanks of the hills can be used to locate the Bad Heart in these areas. The slopes are very gentle in this 
area and it will not be difficult to get a backhoe into this area for this operation. The eastern flanks 
of the hills are easily accessible and would be a very strong potential for an open-pit, or strip-mining 
operation if the ore reserves and the stripping ratios are acceptable. 

S 
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Table - 3 Reserves and grades of sedimentary iron ore, Clear Hills district, northwestern 
Alberta 

Block 	 Reserves (tons) 	 No. of 	Average 
(tonnes) 	 Driliholes 	Thickness of 

Bad Heart 

Proven 	Probable 	Possible 	 m 	ft 

A 	25,750,000 	8,255,000 	 - 	 120 	2.6 	8 

	

23,360,000 	7,489,000 

B 	201,000,000 	- 	 - 	 115 	7.3 	22 
182,340,000 

C 	- 	684,000,000 	- 	 8 	5.6 	17 
620,520,000 

D 	- 	 - 	205,000,000 	2 	3.7 	11 
186,000,000  

Total 	226,750,000 	692,225,000 	205,000,000 	245 

	

205,700,000 	628,009,000 	186,000,000  

Source: E.F. Bertram and G.B. Mellon, 1975 pp.!!. 

6.3 PRECIOUS METALS POTENTIAL 

The Bad Heart Formation has been reevaluated in a search for the source of Albertats river gold. 
More than seven hundred samples of the surface occurrences of the Bad Heart formation were 
collected. Laboratory investigations determined that the metallurgy of the Bad Heart formation 
consists of fine particles of metallic gold, metallic silver, metallic platinum and various mixtures of 
gold, silver, platinum group metals and other metals including tin and metallic aluminum. These 
same investigations outlined the difficulties that will be encountered in estimating the gold content 
of the formation for commercial purposes. This work concluded that free particles of gold occur in 
most crushed samples at magnification of 80 power or higher. The work also identified that the gold 
in the Bad Heart formation is subject to the "nugget effect" which makes it expensive to measure the 
gold content (B. Wilson, C. M. Oliver Research Report, August 4, 1995). 

The average grade in Block "A", with "Proven" reserves of 25 million short tons, is 0.07 opt, this 
represents a reserve of 1.75 million ounces of gold. This is significant since the Worsley area deposit 
is only a minor portion of the total outcrop area of the Bad Heart Formation. (B. Wilson, C. M. 
Oliver Research Report, August 4, 1995). Preliminary results from the sampling have shown that the 
grades in the north blocks (Blocks "B" and "C") are higher than in the south (Block "A") and that the 
lower half of the formation contains higher gold concentrations than the upper half of the formation 
(Marum, August 17, 1995). 

14 



Marum has stated "In reporting the results of 38 Ironcap fire assay verification samples from a 
• 	surface sample database, it is advised that any inference as to the gold grade of Ironcap reserves 

would have to await the results of bulk testing and drilling." 

The fire verification samples average 0.11 opt for Block "B" and 0.08 opt for Block NA". Three 
reconnaissance sample ranged from 0.06 opt to 0.40 opt..(Marum, August 17, 1995). Block B" has 
"Proven" reserves of more than 200 million tons (Table - 3). 

Marum conducted a program to investigate effective methods of producing concentrates for 
assays. Pre-concentration of rock samples was adopted as a standard analytical procedure and 
lead to the investigation of various crush sizes in order to maximize the liberation of gold. It was 
found through successive crushing tests that crush sizes of minus 100 mesh were needed. 
Standard gold fire assay techniques have proved to be the most effective in determining gold 
content. Marum is running a ten-tonne bulk sample program to confirm laboratory results which 
show a simple centrifugal process will generate a precious metal concentrate. Work to assess the 
need for more extensive assay procedures is ongoing. 

The results of Marum's exploration to date are positive in that they identify the Bad Heart as a 
potential gold host. The distribution of gold within the formation is the focus of ongoing exploration 
activities which are designed to investigate the stratigraphic and facies controls, if any, leading to 
commercial concentrations of gold. 

I ••° 

. 

CONCLUSIONS 

The Clear Hills Iron Deposit is a flat-lying formation that underlies an area of 111 km  (D. B. 
McDougall, 1954). 11JL Petroleums Ltd. controls large blocks of property that are immediately 
adjacent to an estimated one billion tonnes (1.1 billion tons) of Bad Heart iron and gold ore 
reserves (Figure - 1). This volume of reserves was calculated before the discovery of gold in the 
Bad Heart formation. The addition of gold and rare earth minerals has significantly increased the 
value of the ore. The increased value of the ore means that the volume of economically recoverable 
reserves has increased. 

There are large blocks of TIJL's properties that currently do not have any reserves, but these blocks 
need to be re-evaluated in light of the increased worth of the ore. Due to the flat-lying nature of the 
Bad Heart formation, there is a very strong potential that the formation will intersect the eastern 
flanks of the hills on the TIJL properties (Figure - 4). Locating the Bad Heart formation on the TUL 
lands will lead to a major increase in the reserves of the Bad Heart. 

The TUL lands are easily accessible and TUL has the resources to run an inexpensive, yet very 
effective, program to locate and sample the Bad Heart formation on their property. The eastern flanks 
of the hills have a very gentle slope would be a very strong potential for an open-pit, or strip-mining 
operation if the ore reserves and the stripping ratios are acceptable. The recent renewal of exploration 
activities, including surface sampling and airborne magnetometer surveys, in this area have produced 
sufficient indications of gold in the Bad Heart formation to justify further exploration. 

Ir 

I I 
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Eng., President, 

592118 Alberta Ltd. 
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8.0 FIELD WORK AND RESEARCH 

CERTIFICATION 

1) The undersigned is an independant certified Professional Engineer and has written this report 
in support of the Peace Diamond Project and the TUL Petroleums iron and gold exploration 

2) We have reviewed the reasearch, maps, reports and samples of TUL and their contractors. We 
conducted the ground magnetic survey carried out on the TUL "Lone Star" northeast properties in 
Township 89, Range 1, W6M and a further line of ground magnetic surveys on the Montagenuse 
Project in Township 84 & 85, Ranges 6 & 7, W6M, as stated in our Certification of the assessment 
report on the TUL PEACE DIAMOND PROJECT Report # 95-15-1B. 

3) We have made one field trip in September, 1995 and did an aero reconnaissance of all of the 
properties retained. We further travelled the Peace River by Zodiac and inspected the lands 
transected by the Peace as well as doing an inspection of the Montagenuse River Area. The 
Notikewan area was accessed by truck and 4X4 ATV and we took samples on Rambling Creek. 

4) We travelled to Hines Creek and conducted a trenching program along the Montagenuse River 
using a Cat 235 sized tracked hoe and concentrated the materials, in accordance with locations 
picked from a 4000 line-kilometre aero magnetic survey contracted by TUL and carried out by 
Canagrad Surveys. 

5) We have reviewed the volumetric reports and calculations written for the Clear Hills lion Deposit 
and we have accessed the sample results of TUL from Loring Labs in Calgary. We have further done 
reserves estimates and volumetiics calculations from the data available and we have generated our own 
reserves estimates. A number of maps and tables have been produced from our work. 

6) We declare a vested interest of approximately 10% in all of the properties in this report. 

7) I, the undersigned, have prepared this report and made the estimates and statements based on 
the information gathered and information provided, on a best efforts basis. 
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PLATE -1: WORSLEV 

TULPETROLEUMS LTD. 

WORSLEY PIT- BLOCK w 
LSD 1 6-34-87-7-W6M 

FIELD TRIP # tO - Juh95 

Weathered open pit. 
2. R.Stapleton in trenched pit- 
3. T.Bryant&B.Cafltifl.MaflIm 

investigating, with TUL. 
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PLATE -2:RAMBLING 
CREEK ORE PIT 

TUJL PETROLEUMS LTD. 

RAMBLING PIT- BLOCK B' 
T C'T. 11 1 A  e UjCKA 

FIELD TRIP # 15 - Sept/95. 

I Notikewan hill/east flank - 
TUL Block 9-East 

2, Rambling Creek Ore Pit - 
fire burn, northwest of hill. 

3. Block 9 West - Ironstone. 
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Table I 

PEACE RIVER DIAMOND EXPLORATION PROJECT 
METALLIC MINERAL PERMITS 

ven~wd 

Name  I Date Location (W6) HSCtarU Acres - 
River-I $393080038 13-Aug-93 Twp89 Ri Si-38 9,216.00 22,772.42 i

2.  R1ve 9393080037 13-Aug-93 Twpeg R2 51-36 9,216.00 22,772.42 !3.  River-3 9393080035 13-Aug-93 TwpB8 R2 525-38 9,216.00 22,772.42 1UR 
Twp88R3S1-5 

59-14 
521-27 
534-36 

_________ 	Twp89 R3 S1-3  

	

L Miitemud River-4 9393080032 i3Aug-93 Twp87 RI 56-7 	 9216.00 	22,772.42 1UR 
Tp88R3S31-36 
Twp87R3Si-18 

S21-27 
534-36 

5. South Whitemud 9393080033 13-Aug-93 Twp87 R5 S31-32 	 9,216.00 22,772.42 1UR 
Twp87 R6 535-36 
rwpas R5 S5-7 

sla 
S29-32 

Twp88R6S1-2 
59-9 
Si 1-17 
S20-28 
S33.36  

6. Norsley-I 	9393080034 134Wg.93 Twp87 R8 53S,MN 	 8,704.00 	21,507.29 1UR 
S4.9 
S15N 
SI 6SRJV 
S17-22 
S27-34 

Twp87 R9 S1-2 
S11-14 
$23.26 

-_____________ 	 ________ 	 S35-36  
7. Eureka River-I 	9393080031 13-Aug.93 Twp$5 R4 531-32 	 9,136.00 	22.574.75 TUR 

Twp86 R4 54-9 
515.19 
S22 
S30 

l'Wp05 R5 S34-36 
Twp86 R5 S1-3 

Si 0-15 
Sfl 
S23N.SW 
S24-27 
S34-35 
5365.MN,L9W,1.I O.L15, 
116W 

Paul A. Hawkins & Associates Ltd. 	 --20-- 



8. Peace Rii#er-1 	9393080039 13-Aug-93 1wp83 R6 519-22 	 9,152.00 	22,61428 'FUR 
S27-34 

Twp84 RO S3.4 
S5S,NE 
36-10 
S15-18 

Twp83 R7 S23-26 
335-36 

Twp84 Ri Si-2 
S11-14  

9 Puce River-2 	9393080040 13-Au9.93 Twp83 RB S1-36 	 9216.00 22,712.42 TUR  
10. Peace River-3 	9393080121 13-Au943 Twp82 Ri 33-10 	 9,216.00 	22,71142 1UR 

S15-22 
S27-34 

Twp82 RB Si-2 
S11-14 
S.23-26 
535-38  

11. HVftnd Park-i 	9393080038 13-Aug-93 Twp82 R7 Si-2 	 9,216.00 	22.71242 TUL 
Sii-14 
523-26 
335-38 

Twp82 R8 33-10 
515-22 
S27-34  

12. Highland Park-2 9383080122 13-Aug-93 Twp83 R7 Si-22 	 9216.W 	22,712.42 IUL 
327-34 

Twp83R6S5-8 
Sly-lB  

13. NMernud River-5 9383080111 13-Aug-93 Twp87 R2 325-38 	 9,216.00 	22,772.42 TUL 
Twp88R2SI-24  

14. Vftemud River-6 9393080110 13-Aug-93 Twp87 R2 51-5 	 9,216.00 	22,712.42 TUL 
S824 

Tw86 R2 SSN 
SON 
Si ON 
S14W,L1OW,L15 
SI5L1 ,L2E.L7SE,L8S.L1 6 
S16L5N,L125,LI2MN 
S17 
SI 919N,I9SE,L1ON,LIOSW 
LI 1MN,LI4SE,L15,L16 
520N,L1-4 
S22N.11-2,L7-8 
S27 
328113-18 
S29 
S30N.L1 ,L2E.L8 
331-38  

L. 

1. 
1 • 
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uonoemiseCr. 939 

16. Squirrel Motigain 9393 

r 

f. 

Paul A. Hawkins & Associates Ltd. 

13-Aug-93 Tp84 R8 S26-28 
	

9,216.001 22,772.421 !RI 
S34-35 

Twp85 R6 S2-3 
sb-is 
S22-27 
S34-36 

Twp86 R6 S2-3 

1u.11 

S14-15 
S21-23 
S28-28  

3-Aug-93 TwpB8 R2 51-7 	 8,840.00 	21,843.34 •IIJL 
SBS 

s9s 
SI Os 
Si 1-13 
S14.SE,L9,LIOE,L18 
S18 

SI 9L1 S,L2S,L3S,L3NW,L4, 
1.5 LI2SW 
523-28 

TwpBO R3 S1-2 

S3SE.L3-4,L8E, 
L6SW.LSS,LONE.LIOS 
S4SW,L1-2,L12-13 
S5N,L8-8 
S6-8 

S9NW.L44,L9W1I0 
115,1.16W 
Si ISW,L1..2,L7,L85, 

LIOW,L1 1-12,LI3SE,L14 
SI2S,NE,L1 1,02E,03E, 
L14 
SI3E.L3,L6,LI I .LI2N, 
LI2SE,L13,L14 

S14L16N,L1OSE 
S15MN,L2N,L5-7,L10S 
S18-18 
S1OL3S,L4S 

5231.1 ,L2N.L2SE,L3NE, 
L8-11.LI5S,L16S 
S24S, L9,LIOE,L1 ISW, 
Li 25,L1 SE,L1 6 
S25L1 S,L9,L13N,L14.16 

L 	
526S,NE,Li1 ,L13P4,L14 
S2TSE 

T 86R4S1 

-- 22-- 



9393080678 13-Aug.93 Tp85 R4 S4 
S5S.NE 
56-7 
S8N.SE 
S940 
S14-15 
SI7P#I.LISL2S.L3-5. 

L6WL1ON,L15,L16W 
S1SS,MAI,L9,Li0,L15, 
LI 6S 
S19W,L2S.L7W,L1OW, 
L15S.L19NV,L16S 
Sn-v 
S28L1 .L7E.L8.L9.LIOE, 
L15E.L16 
S29L4W.L5W.LION,L11N. 
L12-15,L16W 
530N,SW,L2NL2SW,L7L8 
S33LIS,L4W,L5W,LION, 
Li IN,L12-15,LI6W 
534-36 

Tp86 R4 S2E.L3.L4S,L4NE.L5SE, 
L6E,L6SW.LI3E.L14 
S314W.1.5NW,L9N,L9SW. 

LI0,L15 
Si 0W,L2S,L2t&J.L7N, 
L7SW.L8MN.L9E.LIO.L15 
LI6N.L1 6SW 
Si 111 L2,L3E.L8E,LOE, 
L13N,L14W,L16 
512 
S13E,L3..4,L5E.L6,L1 1,L14 
S14NW.L4,L5,L6MN 
S20S,W,L9-10.LI5.LI6S 
S21 S,NE.LI I-12,LI3S,L14 
S235w.L7NW.L10S. 
Li ONWSW 
S24L15.L2SE 
S251.13N,Li4N,L1 5N, 
L15SE 
S26L4,L5.LI5N,LI5SE,L16 

I 
	

Jack Creek 

r 

I 	 QZfL I 	 L 

L. 
I S 
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Swift Creek 	9393080680 13-Aug-93 Twp 90 R4 SI 	 9,216.00 	22,772.42 TUL 
S2NE,L8 
SCW.L2,L7.LI0,L15W 
S7W,L2W 
Si IE.L3E.L6,LIi,LI2N, 
LI2SE.03,L14 
S12-14 

SI5L1 E,L8.L9.LIOE,L15, 
116 
SI8L3W,1.4.1.5,02 

S19L5,LI I-I3,LI4S,L14N 
S21L14-16 
S22-28 

S29N,LIN,L5..8 
S30L4,L16E 
331 E,L6.L1 1.114 
S3246 

TwpOO R5 SI-2 
WE 
SlOE 
Si 1-14 
SI5E.L3,L6,LI1 .114 
S22E,L3,L6.Lt1,L14 
323-24 

S25S,1.10-13 
S26 
S27E,L3,L6.LI I ,LI2E,L13, 
114 

_ 	 334-35 	 _ 
19. dc 4iNs 	9393090017 22-Sep-93 Twp 89 R9 SI8.20 	 9.21 6.00 	22,772.42 TUL 

329-33 
Twp89 RIO 315 

S22-27 
334-38 

Twp9O R9 S3-10 

S16-18 
S20-21 

Twp90 RIO SI-3 
__________ 	

S11-12  
20. Doig Tower 	9393O9Ot8 22-Sep-93 Twp9I RIO S19 	 9,216.00 	22,772.42 TUL 

S29-34 
Twp92 Rh 1 S24-28 

334-36 
Twp92 R9 56-8 

S18 
Twp92 RIO 31-17 
Twp92R11S12 

	

Total Acres= 	 452.236,16 

	

Total Hectares= 	 183,020.00 

23-May-94 

Paul A. Hawkins & Associates Ltd. 	 - - 24 - - 
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DEFINITION of ORE RESERVES 

ORE: A metalliferous mineral, or an aggregate of metalliferous minerals, more or less mixed with gangue, 
which from the standpoint of the miner can be won at a profit or from the standpoint of the 
metallurgist can be treated at a profit. The test of yielding a metal or metals at a profit seems the only 
feasible one to employ. (J. F. Kemp, Trans. Can. Mining Inst., 1909, pp.  367) 

From this definition it follows that local production and transportation costs are prime factor and what may 
constitute an ore body in one region may not do so in a more remote part of the world. The term "ores, 
therefore, should not be applied indiscriminately to any mineral deposit and the term "ore zone" should be 
avoided when referring to mineralized intersections in boreholes and trenches unless they are part of a deposit 
which has distinct possibilities of being economic. It is also important to not be too exacting about the term 
"ore", otherwise mining engineers would forever be adding and subtracting to ore reserves on the basis of 
price fluctuations. As regards deposits not undergoing exploitation, it is acceptable to refer to mineralization 
as "ore" when a reasonable tonnage has been shown to exist and when there is a distinct hope that it might 
be worked at a profit. 

There are three standard categories for quoting ore reserves: 
1. Proven or measured 
2. Probable or indicated 
3. POssible or inferred 

Proven 	This category applies only when there is a high degree of certainty, usually only in mines where 
the ore is blocked out and thouroughly sampled. This is often referred to as ore-in-sight. This 
category should not normally be used in exploration work where the sample information is all 
from drill holes. An exception to this might be material which is very uniform and predictable such 
as a bed of limestone or phosphate rock. 

Probable This category implies a fairly high degree of confidence and it should be used only for ore that 
has been clearly outlined in three dimensions by drilling, pitting, trenching, etc. This category is 
often referred to as drill indicated ore". 

Possible This category implies a degree of uncertainty and is used in cases where there is good geological 
evidence for continuity, but only a limited amount of sample data such as a few widely spaced 
boreholes. 

Reference: "Techniques in Mineral Exploration", pp. 433; J. H. Reedman, B.Sc, M.Phil, M.I.M.M., Noranda 
Exploration Company Ltd., Winnipeg, Canada. IL 
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square centimetre (cm) 
square meter (m) 
hectare (ha) (10,000 us) 
hectare (ha) 
square kilometre (I2) 

2.590 

. 

cubic centimetre (cm 3) 
cubic meter (m) 
litre (1) 
litre (I) 

VOLUME 

	

0.06102 	in3  

	

1.308 	yd  

	

0.2642 	gallon (U.S.) 

	

0.2200 	gallon (Imp.) 

AREA 
0.1550 	in2  
10.76 	ft2  
2.471 	acres 
0.003861 	me 
.03861) 	me 

16.39 
0.7646 
3.785 
4.546 

6.452 
0.0929 
0.4047 
259.0 

cm/second 
M'/second 
M'/minute 
t-km 
g/cm3  
kgicm2  
N (Newton - 1 kg m/82) 
g/t 

. 

deg C (degree Celsius) 

1! 

I 1. 
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APPENDIX ifi 

INTERNATIONAL SYSTEM (SI) OF 
UNITS AND OTHER METRIC UNIT 

EQUIVALENTS 

Prefixes 
10' = giga (G) 	 10' = dcci (d) 
10'= mega (M) 	 102 = centri (c) 
10kiIo(K) 	 10 = milli (ni) 
102 = hecto (h) 	 10 =micro (ii) 
10' = deka (da) 	 10' = nano (n) 
1 = (unit) 	 10.12 = Pico (p) 

Metric Units 	 Imperial Units 	Reciprocals 
LENGTH 

centimetre (cm) 	 0.3937 	inch 	 25.40 
meter (us) 	 3.281 	feet 	 2.540 
kilometre (km) 	 1.6214 	miles 	 1.609 

MASS 
gram (g) 	 0.3215 	ounce troy (20 dwt) 	31.10 
gram (g) 	 0.6430 	pennyweight (dwt) 	1.555 
gram (g) 	 0.03527 	oz avoirdupois 	 2835 

Metric Units 	 Imperial Units 	Reciprocals 
kilogram (kg) 	 2.205 	lb avoirdupois 	 0.4535 
tonne (t) 	 1.102 	short ton (2000 lb) 	0.9072 
tonne (t) 	 0.9842 	long ton (2240) 	 1.016 

MISCELLANEOUS METRIC EQUIVALENTS 
0.01968 	ft/mm 
22.82 	million gal/day 
264.2 	gal/win 
1.774 	short tons-mi 
62.43 	lb/f 3  
14.22 	lb/in" (psi) 
0.2248 	lbf (pound force) 
0.02917 	oz troy/short ton 
0.538 	dwt/short ton 
0.653 	dwt/long ton 
9/5 	 degree Fahrenheit 

50.81 
0.04382 
0.003785 
0.5637 
0.01602 
0.07031 
4.448 
34.28 
1.714 
1.531 
5/9 
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APPENDIX IV 

F MARUM RESOURCES INC 

PRESS RELEASES REGARDING THE IRONCAP GOLD PROPERTY 

r 
Marum Resources Inc. 

Suite 400k  407 - 8 Avenue SW 
Calgary, Alberta 

T2S 2E5 

SHAREHOLDER INFORMATION SHEET 

	

• 	April, 1995 	Here We Go' 	Marum's Exploration Season begins in April 

	

• 	September, 1995 Here We Go! ....... Marum's 1995 Exploration Season is underway 

NEWS RELEASE: 

	

S . 	April 18, 1994 	Marum Acquires Sedimentary Gold property in Alberta 

	

• 	June 8, 1994 	Preliminary Results From Ironcap Gold Property 

	

• 	August 10, 1995 	Ten Tonne Bulk Sample Planned for Ironcap Gold Project 

	

• 	August 17, 1995 	Widespread Gold Values from the Ironcap Project 

	

• 	November 16, 1995 Drill Program for Ironcap Gold Project 

C. M. OLIVER RESEARCH REPORT - MINING STOCK WATCH 

L. 	. 

 

August 4, 1995 

INFORMATION UPDATE: 

	

• 	August 7, 1995 

REPORT TO THE SHAREHOLDERS: 

	

• 	September, 1995 

'S 
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Marum Resources Inc._______________________ 
4606 5th Street SW, Calgary, Alberta, T28 2E5 

Alberta Stock Exchange Symbol - MMU 	 Tel: (403) 243-9500 	Fax: (403) 243-9517 

Shareholder Information Sheet - April, 1995 

1 

	Here we go! .................... Marum's 1995 Ex 	 nAoril 

The 1995 exploration season is off to a good start. The gold price has jumped and will likely jump a lot 
higher this year. The base metal scene is alive again with the activity in the Volsey Bay, Labrador area. And 
thanks to some spectacular new results out of the Northwest Territories, the Great Canadian Diamond Hunt is on 
again. 

During 1994, Marum established a large land base which will enable it to participate in the coming gold 
and diamond exploration markets. As a result, Marum begins its 1995 exploration season with four outstanding 
exploration properties. Marum also maintains its own rock crushing and processing laboratory in Calgary to 
expedite diamond exploration activities. 

Here is Marum's exploration lineup for 1995: 

. 

The Whit Gold Property - in the Okanagan Valley of southern British Columbia 
The Whit property, located on the west side of Lake Okanagan, near Vernon, is adjacent to and on strike 

with the Brett Mine. The Brett Mine Is British Columbia's newest gold producer with initial mining operations 
presently being conducted by Liquid Gold Resources Inc. Marum and Liquid Gold will be partners in developing the 
Whit property and both companies have entered into agreements to each purchase a 50% interest. The Tertiary 
volcanics and porphyries which underlie the property show evidence of intense hydrothermal activity - the type of 
activity usually associated with economic mineralization. There are two potential targets on the property. High 
grade, shear-related zones of high grade gold mineralization and larger, more disseminated, epithermal diffusions 
which could lead to a large tonnage deposit. In addition to its technical promise, the property is located in an 
accessible part of British Columbia, only 3 kilometers from a well-traveled forestry road. 

Point by point description: 

- adjacent to the developing, underground, high grade Brett gold mine 
- on strike and immediately south of the Brett Mine Bonanza gold zone. 
- properly contains geochemical and geophysical targets. 
- potential for both localized shear zone and disseminated epithermal gold mineralization 
- excellent logistics and infrastructure due to nearby Brett Mine facilities 
- Marum's partner, Liquid Gold Resources Inc., is the operator of the Brett Mine. 
- Whit project will be able to use Liquid Gold's Greenwood mill for testing and production. 

1995 program: 

- localized geological survey on the B Grid to confirm two identified target structures 
- drill .B grid targets. 

The Pinhorn Diamond Property, Alberta 

The logistics and geology of this project are superb. Located in southern Alberta, a four hour drive from 
Calgary, the Pinhom properly contains surface-exposed pipes that originated in the earth's mantle and were 
exploded into the overlying crustal rocks during periods of violent volcanic activity. We now see the necks of these 
volcanoes in the eroded streams and rivers which dissect the property. The composition of the rocks, based on 
mineral indicator chemistry, is favourable for diamonds. In fact, one micro-diamond was found in a pipe just east 
of the Marum property boundary. As a bonus, the 1994 exploration program determined that the pipes also contain 
high concentrations of gold. Marum has fully earned its 70% interest In this property. 

. 

Point by point description: 

- large 68 square mile property with 3 pipe complexes at surface. 
- geophysical data indicates numerous other targets at shallow depth 
- indicator mineral analysis is positive for diamonds 
- a neighboring pipe is known to be diamondiferous 
- location and logistics are superb 
- 70% Interest Is fully earned 

1995 program: - analysis of bulk samples 	- drilling to confirm additional targets (over) 
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The 49th Parallel Properties, British Columbia 
Marum has negotiated an option to earn up to 60% interest in this property which contains massive surface 

outcrops of rock which are releasing diamonds into the overlying soils. Interesting? it gets better. Preliminary . testing of these soils indicate that the diamond grades they carry exceed the grades of 7 of the 35 producing 
diamond mines in the world. It gets even better. The underlying rock, called Harzburgite, a rock found in the cores 
of some South African kimberlites, occurs not as small pipes but as a massive body measuring one kilometer 
across and exposed vertically for 800 feet on a mountainside in southern British Columbia. Very little exploration 
has been performed on the host rocks - they have never been samoled for diamonds. This exploration property 
represents an outstanding shot at a major diamond discovery in a new area. 

Point by -point description: 
-60 claims in BC, 20 in Washington State, straddling the U.S. border 
- located on a good road. 26 km from a paved highway 
- large volumes of favourable diamond host rocks 
- soils over the target rocks contain extremely high concentrations of diamonds 

(about 16 carats per 100 tonnes) 
- the diamond release rate into the soils is very high 
- diamonds collected to date are primarily macros and are of extraordinary clarity 
- ratio of gem quality stones collected so far exceeds 85%. 

1995 program: 

- mini-bulk sampling of soils and rock samples to commence in May, 1995 
- on site processing of soils to determine zones of high diamond concentration. 
- drilling in areas of high diamond concentration in soils. 

The Ironcap Gold Property, Alberta 
This is a very promising gold exploration project. The target horizon consists of 1.1 billion tons of 

measured, flat-lying, near-surface, iron-rich Cretaceous Badheart formation sandstone which outcrops extensively 
northwest of Peace River, Alberta. The Badheart formation, up to 30 feet thick, was drilled in the late 1950's and 
early 1960's to evaluate its iron producing potential. The formation grades up to 36% iron in the form of chamosite, 

• an iron silicate. The sandstone is known to contain concentrations of microscopically visible free gold. The 
distribution of gold in the sandstone is not yet understood and sample values range from trace gold to several 
ounces per ton. Leach tests carried out during the winter generated precipitates with microscopically visible gold. 
This very large potential reserve has never been drilled for gold. 

Point by Point description: 

- large property, about 50,000 acres, near Peace River, Alberta 
- thick, flat-lying, near-surface sandstone bed known to contain distributed native gold. 
- has never been drilled for stratigraphic determination of gold distribution. 
- maximum drill hole depths estimated to be 125 feet. 
- leaching test routinely generate gold precipitates. 
- government studies indicate the gold bearing unit at 1.1 billion tons 

1995 exploration Program 

- a 400 pound bulk sample is being processed in Denver 
- drilling will commence in May, 1995 
- leach tests will continue in laboratories 
- large field leach tests scheduled for summer of 1995. 

Marum's Strategic Position 

Marum has interests in four active exploration projects, the Whit gold øroiect in British Columbia. the 
Pinhom diamond and cold Droiect, the 49th Parallel Properties diamond proiect, and the Ironcap gold øroiect. All of 
these projects have been developed to a stage where the next round of exploration could generate significant 
economic results. 

ON BEHALF OF THE BOARD OF DIRECTORS 

Richard A. Boulay, President 

The Alberta Stock Exchange has neither approved nor disapproved the information contained herein 

IT 
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Marum Resources Inc._______________________ 
4606 5th Street SW, Calgary, Alberta, T2S 2E5 

Alberta Stock Exchange Symbol - MMU 	 Tel: (403) 243-9500 	Fax: (403) 243-9517 

S Shareholder Information Sheet - September 1995 

Here we go! 	 Marum's I 

The 1995 exploration season is in full swing. The gold price has jumped and will likely continue to show 
strength throughout the year and. The base metal scene is alive again with the activity in the Voisey Bay, Labrador 
area. And thanks to some spectacular new results out of the Northwest Territories, the Great Canadian Diamond 
Fktnl is on again. 

During 1994, Marum established a large land base which will enable It to participate in the coming gold 
and diamond exploration markets. As a result, Marum has entered the 1995 exploration season with four 
outstanding exploration properties. Marum also maintains its own crushing and processing plant to expedite gold 
and diamond exploration activities. 

Here is Marum's exploration lineup for 1995: 

The Ironcap Gold Property, Alberta 
This is a very promising gold exploration project. The target horizon consists of 1.2 billion tons of 

measured, flat-lying, near-surface, iron-rich Cretaceous Bad Heart formation sandstone which outcrops extensively 
northwest of Peace River, Alberta. The Bad Heart formation, up to 35 feet thick, was drilled In the late 1950's and 
early 1960's to evaluate its iron producing potential. The formation grades up to 36% iron In the form of chamosite, 
an iron silicate. The sandstone is now known to contain concentrations of microscopically visible free gold. The 
distribution of gold in the sandstone is not yet understood and sample values range from trace gold to several 
ounces per ton. Verification fire assays from a large sample database indicates and average of 0.01 ounces per •ton in selected areas of the iron ore deposit. This very large potential reserve has never been drilled for gold. 

Point by Point description: 

- large property, about 65,000 acres, near Peace River, Alberta 
- thick, fiat-lying, near-surface sandstone bed known to contain distributed native gold. 
- has never been drilled for stratigraphic determination of gold distribution. 
- maximum drill hole depths estimated to be 125 feet. 
- certain areas generate samples averaging 0.10 ounces gold per ton. 
- government studies indicate the size of the potential gold bearing unit at 1.1 billion tons. 

1995 exploration program 
- a 10 ton bulk sample is being processed 
- drilling will commence in late-1995 

The Pinhorn Diamond Property, Alberta 

The logistics and geology of this project are superb. Located in southern Alberta, a four hour drive from 
Calgary, the Pinhom property contains surface-exposed pipes that originated in the earth's mantle and were 
exploded into the overlying Crustal rocks during periods of violent volcanic activity. We now see the necks of these 
volcanoes In the eroded streams and rivers which dissect the property. The composition of the rocks, based on 
mineral indicator chemistry, Is favourable for diamonds. In fact, one micro-diamond was found in a pipe just east 
of the Marum property boundary. Marum has fully earned its 70% interest in this property. 

Point by Point description: 

- large 68 square mile property with 3 pipe complexes at surface. 
- geophysical data indicates numerous other targets at shallow depth 
- indicator mineral analysis is positive for diamonds 
- a neighboring pipe is known to be diamondiferous 
- location and logistics are superb 

S 	- 70% interest is fully earned 
1995 DrOaffl: 

- analysis of bulk samples 
- drilling to confirm additional targets 	 (over) 

I . . 
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207,525 11 Avenue S.W. 
Calgary, Alberta, T2R 0C9, 

News Release - April 18, 1994 	 Alberta Stock Exchange - "MMU" 

. 

. 

Marum Acquires Sedimentary Gold Propertv in Alberta 

Marum Resources Inc. reports that it has entered into a Letter of Intent with a private 
company to acquire the Ironcap Lands in the Peace River area of northwestern Alberta. The 
Ironcap Lands, with good road access, comprise several exploration permits which contain 
most of the surface-accessible Upper Cretaceous Badheart Formation rocks in excess of I 
metre, and reaching up to 9 metres (approx. 30 feet) in thickness. 

The Letter of Intent, subject to Alberta Stock Exchange approval, provides for Marum to 
acquire 100% of the Iroricap Lands by paying to the private group. 280,000 shares and 
granting 280,000 three year warrants exercisable at $1.00 per share: Additionally, Marum must 
expend $250,000 in exploration work on the properties before September 30, 1995. Marum's 
100% interest is subject to a 2% royalty for the benefit of the private group, the royalty being 
convertible into a 30% working interest upon the payment to Marum of an amount equal to 1.5 
times the exploration amount expended by Marum times 30%. The convertibility option expires 
90 days following the completion of a feasibility study recommending the construction of any 
mining operation with a production rate in excess of 1,000 tonnes per day. 

The potential gold, platinum group and metal host is the Upper Cretaceous Badheart 
Formation, a flat-lying, near-surface, iron-rich (up to 36% iron), thick (up to 9 metres) oolitic 
sandstone which probably accumulated in a restricted marine environment. The distribution of 
the Badheart Formation is well known due to extensive evaluations performed during the 
1950's and 60's to determine the potential of the formation as a source of iron ore. A 1975 
Alberta Research Council Report on the "Peace River Iron Deposits" Inferred the total tonnage 
of the Badheart Formation on the Iroricap Lands to be "....in excess of 1.1 billion tons...... 
About 227 million tons of this are considered "proven" and underlie blocks A and B. The 
remaining 897 million tons are classed as "probable-possible" and underlie blocks C and D. 

Recent investigations have determined that the Badheart Formation contains gold and 
platinum group metals (gold values ranging from 0.02 to 0.12 oz./ton have been obtained so 
far) and microscopic flakes of gold can be observed in samples, but no systematic exploration 
has yet been undertaken to determine the distribution of mineralization within the various sub-
units. The mineralogy of the Badheart is moderately complex due to the presence of iron 
silicates. Some problems have been encountered in reproducing results and Marum is 
currently conducting pre-leaching tests in its own laboratory as well as cooperating with a 
commercial laboratory to investigate the nature and reproducibility of the mineralization. 
Shareholders are cautioned that Marum's work to date is preliminary and that no economic 
conclusion can be made at this time. 

Coincident with the investigation into the gold- and platinum-bearing nature of the 
Badheart Formation, it has been tentatively determined that certain sub-units of the Badheart 
Formation may be composed of the products of sub-aqueous volcanic eruptions which 
occurred in a restricted marine environment. The nature and significance of these sub-units 
are being investigated. 

Marum expects that field operations in the Ironcap Lands will begin within three weeks. 

For additional information contact: Richard A. Boulay, President 
Tel: (403) 243-9500 Fax:(403) 243-9517 

The Alberta Stock Exchange has neither approved nor disapproved the information contained herein. 

--32-- 



1, . 0 

Marum Resources Inc. 
207, 525 11 Avenue S.W. 
Calgary, Alberta, T2R OCO 

News Release - June 8, 1994 	 Alberta Stock Exchange - "MMU" 

Preliminary Results from IroncaD Gold 

In response to information requests from shareholders, Marum Resources Inc. reports 
Preliminary results from a limited sampling program on its Ironcap gold property in 
northwestern Alberta. 

The 1994 exploration program has to date consisted of the analysis of 20 samples 
collected during 1993 and the collection of samples from additional sites in May 1994. Due to 
the unusual nature of the host rock, a large tonnage sedimentary target horizon, three 
analytical methods are being used. Samples have been submitted to independent laboratories 
for fire assay with atomic absorption finish, for neutron activation analysis and for small-batch 
cyanide leach tests Neutron activation analysis is a highly accurate, forensic detection method 
by which a sample is irradiated in a nuclear reactor and the decay signatures of gold are 
measured. 

The results to date, based on visual and laboratory analyses, indicate: 

• The gold appears to occur as extremely fine free milling particles. 
• The host rock is metallurgically simple and will respond to normal laboratory 

procedures. 

• The control of precious metal distribution within the Bad Heart formation has not 
been determined. There is a "nugget effecr at work; Well mixed samples, split into 
equal one ounce component parts for assaying will generate extremely high values 
(up to several ounces per ton) in some components and only trace - values in other 
components. This characteristic is common to certain types of gold occurrences, 
such as some Nevada gold deposits, and their evaluation normally requires the use 
larger samples to determine overall gold grade. 

• High gold values are being obtained by both neutron activation analysis and fire 
assay methods. The laboratory cyanide leach test program will soon commence on 
samples collected last month. 

• The results of 21 samples have been received, including the analysis of a museum 
sample collected over 50 years ago. Of these, 11 samples contain elevated gold 
values. Four samples contain in excess of one ounce per ton, one sample contains 
0.24 ounces per ton and seven samples, including the museum sample, contain 
0.04 to 0.05 ounces per ton. 

Marum's preliminary assessment of the analytical and petrographic results obtained so 
far is that the Bad Heart formation contains elevated amounts of gold. Mineralization controls 
have not yet been determined. 

The samples collected during May will be evaluated during the next few weeks and if 
existing results are corroborated a drilling program will be undertaken In July. Drilling depth to 
the top of the target formation will not likely exceed 70 feet. With a. maximum Bad Heart 
Formation thickness of 35 feet and allowing for a 20 foot penetration into the underlying 
sedimentary rocks, drill holes depths are not expected to exceed 125 feet. 

For additional information contact: Richard A. Boulay, President 

Tel: (403) 243-9500 Fax:(403) 243-9517 

The Alberta Stock Exchange has neither approved nor disapproved the Inf orrnation contained herein. 
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Marum Resources Inc.  
NEWS RELEASE 	

August 10, 1995 
 

. 	
Alberta Stock Exchange - MMU 

Ten Tonne Bulk Sample Planned for Ironcap Gold Project 

Richard A. Boulay, President and Director, is pleased to announce that the company has 
Initiated a gravity concentration test on a 10 tonne bulk sample from Block A (Worsley Block) of the 
Ironcap Gold Project in northwestern Alberta. The sample will be extracted from a test pit near the 
town of Worsley. The Bad Heart formation is 12 feet thick at the test site. Three 3-tonne samples 
representing the lower, middle and top portions of the formation will be taken. A one tonne composite 
sample will also be taken 

The samples will be trucked to Marum's test processing facility located in Ponoka, Alberta, one 
hour's drive south of Edmonton. Sample collection and transportation will be conducted next week. 
The ten day processing and fire assay cycle is scheduled to begin on August 21, 1995. The purpose 
of the test is to confirm laboratory results which show that a simple centrifugal process will generate a 
Precious metals Concentrate 

Exploration work performed to date has established that the Bad Heart formation, in addition to 
containing an average of about 33% iron, also contains an assemblage of pure metals, Including gold, 
silver, platinum, osmium, iridium, tin and aluminum. The current database consists of more than 800 
samples and every sample investigated contains microscopically visible metals. A report on the project 
sample database will be released within the next two weeks as confirmatory assays are obtained. 

Assay results from 12 samples, including the analysis of a museum sample collected over 30 years 
o, were previously reported to contain elevated gold values. Four samples contain in excess of one 

Ounce per ton, one sample contains 0.24 ounces per ton and seven samples, including the museum 
sample, contain 0.04 to 0.05 ounces per ton. 

Block A was extensively drilled for iron ore in the early 1960's and is reported to contain 25.7 
million proven tons of iron ore based on 120 drill holes. Block A contains approximately 3% of the 
calculated Bad Heart formation tonnage established by the 1960's iron ore drilling. All of this reserve is 
located on land controlled by Ma rum. 

ON BEHALF OF THE BOARD 
"Richard A. Boulay", President 

For additional information contact: 
Richard A. Boulay, President 
Marum Resources Inc. 
Suite 400, 407 8th Avenue S.W. 
Calgary, Alberta, T2P I E5 
Tel: (403) 264-2220 Fax:(403) 234-9686 
E-Mail: boulay@cia.com  
or 

Arness Cordick, Director 
970, 789 West Pender Street 
Vancouver, BC 	V6C 1H2 
Tel: 604-685-1017 
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Marum Resources Inc. 	News Release 
400, 407 8th Avenue S.W., Calgary, Alberta, T2P 1E5 	Tel:(403) 264-2220 Fax(403) 234-9686 

August 17, 1995 	 Alberta Stock Exchange - "MMU" 

Widespread Gold values from the Ironcap Project 

Richard A. Boulay, President and a Director of the Company announces exploration results, 
including gold assays, from the Ironcap Gold Project'. 

Located in the easily accessible Clear Hills area of nortiiestem Alberta, the 25,000 hectare 
(62,000 acre) Ironcap property was drilled in the early-1960's in order to determine the amount 
of iron ore in the flat-lying rocks of the upper Cretaceous Bad Heart formation. The Bad Heart 
is up to 11 metres (35 feet) thick and outcrops extensively on the property. The Ironcap 
property contains all of the Bad Heart formation which is greater than two metres thick and 
which has a stripping ratio of less than three to one. Much of the tonnage on the property is 
available at much lower stripping ratios and at a thickness in excess of seven metres. 

The metallurgy of the Bad Heart formation has now been determined to consist of fine particles 
of metallic gold, metallic silver, metallic platinum and various mixtures of gold, silver, platinum 
and other metals including metallic tin and metallic aluminum. 

Gold, silver and platinum mineralization is widespread throughout the Bad Heart formation, 
stratigraphically from top to bottom and geographically in outcrops over a 50 kilometre by 50 
kilometre area. 

Preliminary results based on formal assays as well as numerous informal geochemical 
determinations and visual identification of concentrates, indicate that grades in the north 
(Blocks B and C) are higher than grades in the south (Block A), and that the lower half of the 
formation contains higher gold concentrations than the upper half of the formation. 

The tonnage of the Bad Heart formation iron ore reserve remains unchanged from earlier iron 
ore studies based on 245 drill holes. Namely, 1.1 billion tons subdivided as follows: 

. 

Reserves (tons) 

Block 	Proven 	Probable 	Possible 

A 	 25,750,000 	8,225 1 000 	- 
B 	 201,000,000 	- 	- 
C 	 - 	684,000,000 	- 
0 	 - 	- 	 205,000,000 

Total 	226,750,000 692,225,000 205,000,000 

No. of 
Drill holes 

120 
115 

8 
2 

245 

Average 
Thickness of 

Bad Heart 
M. 	ft. 
2.6 	8 
7.3 22 
5.8 17 
3.7 11 

(over) 
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Marum Resources Inc., August 17, 1995 

In reporting the results of 38 Ironcap fire assay verification samples from a surface sample 
database, it is advised that any inferences as to the gold grade of Ironcap reserves would have 
to await the results of bulk testing and drilling. 

The 38 verification samples average 0.10 ounces gold per ton (OPT), with the highest value at 
0.40 opt and the lowest value at 0.03 opt. Nine samples from Block B average 0.11 opt. 
Twenty six samples from Block A average 0.08 opt. Three reconnaissance samples taken from 
the extreme north part of the property, the extreme southwest part and the extreme southeast 
part, ran 0.40 opt, 0.06 opt and 0.20 opt respectively. 

These results are considered by management to be significant in establishing the Bad Heart 
Iron formation as a potential host for large tonnage gold deposits. 

The 1995 metallurgical and field research programs include an initial 10 tonne bulk sample, 
currently underway, a drill program and an expansion of the metallurgical research program to 
include consideration of platinum group metals and iron product credits. 

For additional information, contact Richard Boulay, President (403) 264-2220 or Jerry Evans, 
(604) 685-1017. 

ON BEHALF OF THE BOARD 
"Richard A. Boulay" 
President 

The Alberta Stock Exchanoe has neither aooroved nor disaDoroved the hiformatlon contafr*d herein 
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Marum Resources Inc 
NEWS RELEASE 	 Alberta Stock Exchange - "MMU' 
November 16, 1995 	 SEC 12g(3) Exemption No.: 82-4100 

Drill Program for Ironcap Gold Project 

Richard A. Boulay, President, announces that the company has initiated a drilling 
Program on Block A of the Ironcap gold project in the Peace River area of Alberta. The drill 
program is scheduled to be completed by mid-December. It is anticipated that the target Bad 
Heart formation will be near surface at several locations and the company expects to excavate 
trenches at these locations in order to increase the amount of sample material obtained from 
certain stratigraphic layers with greater gold-bearing potential. The holes will be drilled in a 
partial grid, on 200 metre centres, just north of a sample pit on the southern edge of the Clear 
Hills. Reconnaissance holes will be drilled several kilometres from the grid. 

During September and October, the Company conducted a bulk sampling program which 
was designed to investigate the nature and concentrating characteristics of the gold-bearing 
Bad Heart formation. Research into optimal crush sizes, leaching characteristics and 
concentration methods indicate that there are three distinct size populations of gold. These 
include "nuggets" from 200 mesh up to 1 mm in diameter, particles from 40 microns (40/1 000ths 
of a mm) to 200 mesh and microfine gold less than 2 microns down to atomic size. A leaching 
program is being conducted to examine the extraction characteristics of the fine gold. A multi-
stage gravity concentration technique has been developed to extract the coarser gold. •Encouraging results, in terms of both grade and concentration ratios, have been obtained from 
amples selected from coarser grained (i.e. higher energy) layers. These layers comprise up to 

40% of the thickness of the Bad Heart formation in Block A. Values of up to 0.085 ounces per 
ton of coarse grained ironstone sample have been calculated from the results of concentration 
tests where the entire concentrate has been fire assayed. In theses tests, gravity concentrates 
grading up to 0.4 ounces per tonne at a 6 to 1 concentration ratio have been produced, 
indicating a simple ore. Gravity concentrate test results do not include gold values from the 
minus 40 micron gold particle population. 

The drill program is designed to test the gold content of discrete stratigraphic layers 
within the Bad Heart formation and to measure the stratigraphic range of the coarse grained 
layers. Processing of the drill and trench samples will begin immediately upon receipt. 

ON BEHALF OF THE BOARD 
"Richard A. Boulay", President 

For additional information contact: 
Arness Cordick, Director - Investor Relations at 1-604-602-1440 

Marum Resources Inc. 
Suite 400, 407 8th Avenue S.W. 
Calgary, Alberta, T2P 1E5 .el: (403) 264-2220 Fax:(403) 234-9686 

-Mail: marum@cia.com  

The Alberta Stock Exchange has neither at) roved nor disapproved the information contained herein 
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OLIVER RIESFAIRCHIR E PORT 
IJNING STOCK WATCH 

MARUM RESOURCES INC. 
MMU 
ALBERTA 
CDN$O.5o 
15,088,653 
$7,544,325 
SPECULATIVE BUY 

August 4, 1995 

The gravel deposits of the major river systems, such as the North Saskatchewan and the Peace 
River, in this area are known to contain anomalous amounts of fine grained placer gold and platinum, 
although no placer operations have been developed. The source of these metals was generally thought to 
be "from the west" but was never found. Recent exploration activity in the northwest part of the Province 
suggests that the large volume of Upper Cretaceous age rocks of the region may be the source of these metals. 

Prospectors (vendors of the claims), crying to find the source for Alberta's river gold, sampled the 
Bad He Iron Formation and discovered finely disseminated gold. The presence of these metals has been 
confirm by microprobe analysis, scanning electron microscope and fire assay. Located north of the Peace 
River the gold-bearing Bad Heart Iron Formation can be reached by road and a network of seismic trails 
(see map). The area is sparsely populated and has been designated a resource area, primarily for timber clear cutting. Power (natural gas and electricity) is locally available. 

Maruni Resources Inc. holds a 100% (subject to certain back-in provisions) interest in 60,000 
es of mineral claims in the Clear Hills area of northwestern Alberta. Surface pits and trench samples It= than 700 so far) from the iron-rich Bad Heart Iron Formation grade between 0.02 and 0.20 ounces of gold per ton. 

The Bad Heart Iron Formation is a unique occurrence of oolitic sedimentary iron formation that is 
geographically restricted to patches in a 50 km by 50 km area. The formation Is flat-lying, and ranges from 
6 to 35 feet thick. For the most part it is covered with a shale cap rock and a veneer of glacial till. Surface outcrops have been extensively sampled on a reconnaissance scale throughout the property. All samples 
contain identifiable microscopically visible metallic minerals. Often gold particles are visible. 

The aerial extent of the Iron Formation has significant implications for the. potential size of the 
deposit. In the southern block, near Worsley, the Premier Iron Company drilled off 25.0 million short 
tons of iron ore in the late 1960's. The gold appears to be evenly distributed throughout the Bad Heart 
Formation. Assuming an average grade of 0.07 ounces of gold per ton. this represents aslgnificant 
resource of L75 million ounces of oldl However, the Worsley area deposit represents a minor portion of the total outcrop area of the Bad Heart Formation. 

No major discovery is without technical problems. Although the gold occurs as native metal there is a strong nugget 
effect" which caused initial difficulties. Also, the presence of significant quantities of 

non-precious metallic metals in the rock caused erratic results early in the sampling program. Methodical 
metallurgical research is Contributing to growing confidence at the early exploration stage. Bulk sampling will likely overcome the nugget effect. A two-tonne sample is currently being processed in addition to ongoing Jeaching, flotation and fire assay tests on smaller samples. 
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TO:  

. Marum Resources Inc.  
INFORMATION UPDATE 

	
August 7,1995 
Alberta Stock Exchange - 'MMLI" 

On Friday, August 4, 1995 the Investment fitm of CM. Oliver & Company Limited issued a 
'Mining Stock Watch' report on Marum Resourcesinc. For your information, the report describing 
the Company's Irorioap Gold Project is reproduced below except Ibr the property location map. 

Marum's 1rorip project sample database now approaching 800 surface samples. A report 
on the surface sample database and a proposed drll program will  be released on August 21st or 
earlier if current analytical work is completed ahead of schedule. 

Marum currently controls Metallic l'ifinerals Exploration Permits which contain a Bad Heart 
Iron formation inventory, as established by iron ore drilling, of 12 billion short tons at a thickness In 
excess of 6 feet and at  strip ratio of less than 3 tok. 

ON BEHALF OF THE BOARD 
ffiRichard A Souls,  , President 

. 

Foradditignal information contact Richard A. Boulay, President 
Marurn Resources Inc. 
Sdñte 400,407 8th Avenue sw• 
Calgary, Alberta, T2P I ES 
Tél: (403) 264-2220 Fac(403) 243-9517 
E-Mail: boulay©cla.com  

The Alberta Stock Fxcbprie hes neither aoorpved nor drbmved the infommdon contaloed harem 
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$7,544,325 
SPECULATIVE BUY 

BRYAN WILSON 	 AUGUST 4, 1995 

The gravel deposits of the major river systems, such as the North Saskatchewan and the 
Peace River, in this area are known to contain an&nalous amounts of fine gralned placer gold 
and platinum, although no placer operations hav been developed. The source of these metals 
was generally thought to be 'from the west1' but was never found. Recent exploration activity in the northwest part of the Province suggests that te large volume of Upper Cretaceous age 
rocks of the region may be the source of these metals. 
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Marum Resources Inc.., E1ge 2 

Prospectors (vendors of the claims), trying to find the source for Alberta's river gold, 
sampled the Bad Heart Iron Formation and dlscoyered finely disseminated sold. The Presence Of these metals has been corrfIrmed by microprobe analysis, scanning electron microscope and 
fire assay. Located north of the Peace River the old-bearing Bad Heart Iron Formation can be 
reached by road and a network of seismic trails (see map). The area is sparsely populated and 
has been designated a resource area, primarily f& limber clear cutting. Power (natural gas and 
electricity) is locally available r Marum Resources Ina holds a1 00 0A (subiect to certain back-in provisions) interest in 60,000 acres of mineral claim: s in the Clear Hills area of northwestern Alberta. Surface pits and 
trench samples (more than 700 so far) from the irbn-rich Bad Heart lroh Formation grade 
between 0.02 and 020 ounces of gold per ton. 

The Bad Heart Iron Formation is a unique pccurrence of oolltic sedimentary iron 
formation that is geographically restricted to patces in a 50kmbv 50 km area. The formation Is 
flat-lying, and ranges from 6 to 35 feet thick. For the most part it is covered with a shale cap 
rock and a veneer of glacial till. Surface outcrops j have been extensively sampled on a 
reconnaissance scale throughout the property. A1) samples contain Identifiable microscopically 
visible metallic minerals. Often gold particles are visible. 

The aerial extent of the Iron Formation has significant implications for the potential size 
of the deposit In the Southern block, near WorsIy, the Premier Iron Company drilled off 25.0 
million short tons of iron ore in the late I 9Gcrs. The gold appears to be evenly distributed 
throughout the Bad Hart Forrnatio. Assumingan average grade of 0.07 ounces of gold per ton, 
this represents a significant resource of 175 millfpn ounces of cold! However, the Worstey area 
deposit represents a minor portion of the total oulcrop area of the Bad Heart Formation. 

No major discovery Is without technical problems. Although the gold occurs as native 
. metal there is a strong nugget effect" which caused initial difficulties. Also, the presence of 

Significant quantities of non-precious metallic meJs In the rock caused erratic results early in 
the sampling program. Methodical metallurgical research is contributing to growing confidence 
at the early exploration stage, Bulk sampling will likely overcome the nugget effect A two-tonne 
sample is currently being processed in addition td ongoing leaching, flotation and fire assay 
tests on smaller samples. 

Within the ne couplelof weeks Marum plans to initiate a reverse clrcUlatiân drilling 
Program consisting of 16 to 24 holes. The shaflo, large diameter holes, will provide 
information on the vertical and lateral distribution 'of the gold mineralization and a bulk sample 
for gold recovery tests. Results should be available by mid-September. Positive results Will require an intense 4 to 6 month drill program. 

The company has entered discussions wit1 an experienced metallurgist and mining 
engineer who will help develop operating parameters for the evaluation and development of the 
deposit(s). Marum is managed by Rick Roulay whb is a geologist, formör mining analyst and investment banker. 

At CAN$0.50 per share Marum represents an attractive opportunity to be positioned In a 
company whose shares could experience explosive growth upon receipt of exploration results confirming grade and tonnage expectations. A taret price of $1.25+ per share by the end of September would not be unexpected if this preliminary exploration targt program is successful. 

CA Oliver & Company Limited 

	

Toronto 	416-363e5gg 

	

eCaIgary 	403-263-6133 
WVancouver 604-6686700 
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Marum Resources Inc. 

Suite 400, 4078 Avenue SW, Calgary, Alberta, Canada, T25 2E5 
Tel: (403) 264-2220 	Fax: (403) 234-9686 

September, 1995 

To the Shareholders of Marum Resources 

While exploration continues on our two diamond properties in British 
Columbia and Alberta, this year's focus is on the large Ironcap gold property in 
northwestern Alberta. The Ironcap property presents us with a very unusual 
situation - we know the ultimate tonnage even before we begin systematic 
exploration of the property (1.2 Billion tons). 

The Ironcap project exploration is focused on an iron-rich sandstone (the 
Bad Heart formation) that was extensively drilled during an iron ore resource study 
in the 1960's. Recently, we determined that it is gold-bearing and the mineralization 
is present in samples taken over the entire iron-ore reserve. We are engaged in a 
preliminary bulk test (10 tons) and are planning a drill program before the end of 
the year. Our objective is to drill off two 500,000 ton test reserve blocks, each block 
about 125 by 125 meters (about 350 by 350 feet) in area, about 35 miles apart. 
Metallurgically, our main challenge is fine gold recovery. The coarser material is 
easily extractable, consisting of unuggets up to 0.4 mm (1116m  of an inch). The 
minus 50 micron gold (smaller than 11400th of an inch) represents much more of a 
challenge. All of the problems identified so far are normal for a project of this 
maturity. Metallurgical tests are underway to define the nature of the fine gold and 
to outline an extraction protocol. 

Under the best of projected scenarios we could develop a monster reserve 
of economic grade gold amenable to large scale mining techniques. At worst, our 
current database indicates that there exists important volumes of gold-bearing iron 
ore that could be uplacerjzedn at values in excess of the cut-off grade of current 
placer mines in more remote locations. However, we do not consider the Ironcap to 
be a placer mining prospect. Our analysis of over 800 samples indicates that 
certain portions of the reserve contain higher gold values than others and our initial 
reserve delineation drill programs will target these areas. 

I look forward to keeping you informed of the results of our exploration 
programs as they progress. 

Yours truly, 
Marum Resources Inc. 

Richard A. Boulay 
President 	 2 - 

The Alberta Stock Ewchanqe has neither approved nor disapproved the information contained herein. 



Marum 
Resources 

Inc. 
Featuring 

The lroncaø 
Gold Project 

in Alberta 
1.2 billion tons of 
iron ore containing 
recognized but as 

yet unmeasured 
amounts of gold 

and precious metal 
mineralization. 

Bulk sampling and 
drilling are planned 
for the second half 

of 1995. 
This project is unique in my 

expenence. In over thirty years 
of exploration I have never 

encountered a project where the 
tonnage, a Vast tonnage, is 

defined before the drilling begins. 
Never have I encountered 

mineralization so disseminated 
throughout a host rock over so 
large an area. Its exciting to be 

at the leading edge of a new 
gold exploration play' Richard A. 

Boulay, President of Marum 
Resources at the Company's 

Annual Meeting, Aug. 17th 1995. 
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An Introduction to 	

E*ation Projects 	
flar Sum 

How we maximize the potential 
reward to our shareholders 

We specialize in gold and diamond 
exploration. 
We use a team of highly qualified 
consultants to generate new projects. 
We only explore targets which have 
the potential to generate very large 
orebodies. 

What is our current position 
in the industry? 

We are a junior mineral exploration 
company with a low profile, still unknown 
to most of the speculative investors in 
Canada and the United States. Since its 
re-activation in late-1 993 the company 
has built a strong exploration gold and 
diamond property inventory covering 
over 100,000 acres in Alberta, British 
Columbia and Washington State. All of 
the properties have been developed to a 
stage which should generate exploration 
results over the next 12 months. If these 
results are positive, our profile in the 
industry will significantly increase 
and our shareholders will benefit. 

Fo r More Information 
Calgary 

Richard A. Boulay 
Tel: (403) 264-2220 
Fax: (403) 234-9686 

Vancouver 
Arness Cordick 

Jerry Evans 
Tel: (604) 685-1017 
Fax: (604) 685-5777 

Marum Resources is a Canadian mineral 
exploration company based in Calgary 
and listed on The Alberta Stock 
Exchange. 

Our trading symbol is MMU" 

Our Business 

Mineral exploration companies engage in 
high risk-high reward ventures - that's the 
nature of our business. Marum is 
managed in a way to reduce exploration 
risk and to maximize the potential reward 
for our shareholders. We achieve risk 
reduction by tightly managing a business 
where it is easy to spend large amounts of 
money quickly. The reward will occur it 
the company develops an attractive 
mineral reserve for production, for joint-
venture development, or is the subject of 
a takeover offer. 

I How we manage risk 

• We run a lean operation with low 
overhead. 

• We only explore in areas which have 
existing road access and 
infrastructure. 

• We are very careful with our 
exploration dollars. 

• We concentrate on projects with a 
high information yield for each 
exploration dollar spent. 

4% 
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Gold Target 

Ironcap Gold Property 
Alberta 

Marum has a net 78% interest in this 
60,000 acre property. The target 
horizon consists of 1.2 billion tons of 
flat-lying, near-surface, iron-rich 
Cretaceous Bad Heart formation 
sandstone which outcrops extensively 
northwest of Peace River, Alberta. The 
Bad Heart formation, up to 35 feet 
thick, was drilled in the early 1960's to 
evaluate its iron producing potential. 

The Ironcap property contains all of 
the known Bad Heart iron ore which is 
greater than six feet thick and which 
has a stripping ratio of less than three 
tons of waste to one ton of ore. Much 
of the tonnage on the property is 
available at much lower stripping ratios 
and at a thickness in excess of 22 feet. 

The iron ore is now known to contain 
concentrations of microscopically 
visible free gold. The distribution of 
gold throughout the iron ore has not 
yet been determined. Sample values 
range from trace gold to several 
ounces per ton. Verification fire assays 
From a large database indicate a 
preliminary grade estimate of 0.10 
ounces per ton in certain areas 01 the 
reserve. 

This extraordinarily large reserve of 
iron ore has never been explored for 
gold. A 10 ton metallurgical test and a 
drill program are pla1ined for late- 
1995. 

IUJI_ 

irstern Canada 

The Santa Rosa - 49th Parallel 
Diamond Property 
British Columbia 

Marum can earn up to 60% interest in 
this southern British Columbia property 
which contains massive surface 
outcrops of peridotite which appear to 
be releasing diamonds into the 
overlying soils. These soils contain 
extremely high concentrations of 
diamonds, about 16 carats per 100 
tons. The diamonds collected to date 
are primarily macros and are of 
extraordinary clarity. 

A summer sampling program has been 
' completed and laboratory work will 

commence in October. 

Pinhorn Diamond Property 
Alberta 

This 68 square mile property located in 
southern Alberta contains three large 
surface-exposed pipe complexes with 
Favourable diamond host chemistry. 

A helicopter geophysical survey 
indicates numerous other targets at 
shallow depth. A neighboring pipe is 
known to be diamond iferous. A 
sampling program has been completed 
and laboratory analysis of selected 
samples will commence in the third 
quarter of 1995. 

Marum has a net 70% earned interest 
in this property. 

ufiu iay 

Infor 	ion 

Ma rum 
Resources 

Inc. 

Key Facts: 
Marum Resources Inc. 

Listed: Alberta Stock Exchange 
Trading Symbol: MMU 

Standard & Poor's Manual 
12-g exemption approved 

As at September 4. 1995 
Shares Issued: 12,100000 
Estimated Float: 8,000,000 

Debt Free 

For More Information 

Calgary 
Richard A. Boulay 

Tel: (403) 264-2220 
Fax: (403) 234-9686 

Vancouver 
Amess Cord ick 

Jerry Evans 
Tel: (604) 685-1017 
Fax: (604) 685-5777 
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• 	APPENDIX VI 

MAPS and ATTACHMENTS 

Map - 1 	TOPOGRAPHICAL MAP and access to Notikewan Hill - BLOCK "B, BLOCK ItC,R  and 
TUL BLOCK-9 West and TUL BLOCK -9 East. (East Flank of Notikewan Hill) 

Map -2 	ORE RESERVES - TUL IRONCAP PROJECT - Map of Notikewan Hill -BLOCK RB,U 

BLOCK "C," and TUL BLOCK - 9 West and TUL BLOCK - 9 East. 

r 	Addtional: Topographical and Reserves Maps of Worsley - B1cok "A"; South Whitemud River - 
BLOCK D" and the ajoining TUL lands; and the area shown in the last map of 
the Marwn Resources "Press Kit" (Page 46) as BLOCK "F" and the surrounding TUL 
Squirrel Mountain and Jack Creek Permits, will be included in subsequent reports, when 
TUL has completed assays, mapping and reserves estimates on those blocks. 
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