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Summary 

Buffalo Diamonds Ltd. and New Claymore Resources Ltd. hold a 65% and 35% interest 
respectively in 9 Metallic and Industrial mineral permits collectively referred to as the Calling Lake 
Property in northern Alberta. The Calling Lake Property is centred on Calling Lake approximately 
200 kilometres north of Edmonton Alberta and 50 kilometres north of the town of Athabasca on 
Provincial Highway 813. The property covers an area of 59,338 hectares. 

Buffalo Diamonds has been conducting exploration on the project since 1998. The results of this 
exploration work have been favourable and indicating excellent potential for the occurrence of 
diamond bearing kimberlite on the Calling Lake Property. Anomalous quantities of kimberlite and 
diamond indicator minerals recovered from surface overburden sampling programs and the 
presence of a large number of unexplained magnetic, resistive and seismic anomalies were the 
basis of the company decision to be tested in the Spring of 2000. 

During December 1999 and January 2000, the company contracted High Sense Geophysics Ltd. 
to complete a high resolution, helicopter borne magnetic survey over eleven separate areas 
where a number of magnetic anomalies had previously been identified from the property wide 
airborne magnetic and EM surveys. The survey confirmed size and location of a number of 
magnetic targets consistent with the signature of kimberlite pipes. Ten magnetic kimberlite 
targets were selected for drill testing in March of 2000. Nine of the targets were located in Calling 
Lake; the tenth located immediately southeast of Calling Lake. In March 2000, all ten targets 
were each tested with one drill hole, totaling 1041 metres. None of the ten drill holes intersected 
kimberlite. 

Introduction and Terms of Reference 

The following report was prepared to describe exploration activities that took place on the 
Calling lake Property during the fall and winter of 1999/2000. The report has been structured to 
meet the assessment reporting requirements of Alberta Resource Development and was not 
written to conform to National Instrument Policy 43-101. 

Disclaimer 

Exploration completed during the fall and winter of 1999 and 2000 was to be funded by a 
prospectus offering sponsored by Yorkton Securities Inc. of Calgary Alberta. Due to continual 
delays in the completion of financing with Yorkton, Buffalo Diamonds Ltd. was unable to cover the 
complete cost of the program and was therefore unable to reimburse the company's field 
supervisor, Apex Geoscience Ltd. for their services during the drill program. Apex Geoscience 
proposed that drill core from the program would not be logged and held as security until Yorkton 
was able to complete the financing. Yorkton was unable to complete the financing and in the 
spring of 2001, Buffalo decided to terminate its agency agreement with Yorkton and seek 
financing elsewhere. In February of 2001, Buffalo was approached by BHP Diamonds and 
requested an opportunity to review the exploration data received to date from the Calling Lake 
Property. After an initial review of there Calling Lake data, BHP confirmed their interest and 
made an offer to earn an interest in what was then, the Calling Lake and Varlaam Properties. 
After a year of negotiations and a brief hiatus during the merger of BHP and Billiton, Buffalo 
Diamonds Ltd. and New Claymore Resources Ltd. jointly entered into an agreement with BHP 
Billiton Exploration Inc. ("BHPB") whereby BHPB could acquire a 51% interest in the Calling Lake 
Property by spending a minimum of $600,000 on exploration by August 31, 2003. BHP Billiton 
can earn a further 19% interest (70% in the aggregate) by incurring all expenditures required to 
complete a bulk sampling program and completing a Feasibility Study on any kimberlite body or 
other diamond bearing host rock type located within the properties by August 31, 2011 (Buffalo 
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Diamonds Press Release, Feb. 22, 2002). BHP Billiton also agreed to resolve the outstanding 
debt owed to Apex Geoscience and take possession of the drill core extracted during the spring 
2000 drill program. 

Approximately two years lapsed from the time the core was extracted during the spring 2000 drill 
program until the core was logged and sampled by BHP Billiton and Apex Geoscience. Apex 
Geoscience informed Buffalo that the core was immediately boxed after extraction and stored 
securely in a locked storage unit the core was shipped to BHP Billiton's office in Kelowna B.C. for 
logging and analyses. Neither the author nor Buffalo Diamonds was allowed access to the 
property during the drill program or access to the drill core during the two-year period the core 
was in storage. Although Buffalo Diamonds Ltd. would be unable to confirm that the drill core 
was collected and stored in a secure manner, the author does believe that Apex Geoscience Ltd. 
is a professional and reputable consulting group and took whatever measures necessary to 
ensure the core was not tampered with. The author was also not present when the core boxes 
were opened and macroscopically examined or sampled by BHP Billiton. 

Property Description and Location 

Buffalo Diamonds Ltd. and New Claymore Resources Ltd. respectively hold a 65% and 
35% interest in the Calling lake Property. The Calling Lake Property is comprised of 9 mineral 
permits totalling approximately 59,338 hectares (Table 1, Figure 1). 
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Table I 

The Calling Lake property is centred on Calling Lake about 50 km north of the town of 
Athabasca within the Pelican River, 1:250,000 scale National Topographic System (NTS) map 
sheet 83P. The Calling Lake Provincial Park and Jean Baptiste Gambler IR 183 lie within the 
property boundaries (Figure 2, Figure 2a in Map Pocket). 

Accessibility, Climate, Local Resources, Infrastructure and Physiography 

The Calling Lake property may be accessed via Provincial Highway 813, all weather and 

I 
dry weather gravel roads, cart trails and seismic lines. Portions of the permit areas may be 
accessed by four-wheel drive vehicles or argos. There are two small airfields within the Calling 
Lake area, one at the communication tower at Orloff Lake and the second just north of Calling 
Lake. In addition, a seaplane anchorage is located on the east shore of Calling Lake. 

I 

	

	Accommodation, food, fuel, and supplies are best obtained in Athabasca. Camping facilities may 
be available in Calling Lake Provincial Park. 

I
The Calling Lake property is situated near the northern border of the Alberta Plain 

physiogr aphic zone and the southern border of the Alberta Plateau (Klassen, 1989). Relief is 
generally low-lying. Elevation in the region generally varies from 590 to 700 m above sea level 
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FIGURE 1 



I 
(asi.), except along the Athabasca and Calling river valleys which drop steeply to approximately 
480 m asl. Major topographic features in the region include: Calling Lake, situated in the centre 

I 
of the property; Pelican Mountains to the northwest of the property; and the Athabasca and 
Calling rivers. Numerous streams and creeks drain the region, flowing into Calling Lake, which in 
turn drains into the Athabasca River via the Calling River or directly into the Athabasca River 

I 
which wraps around the west, south and east borders of the property. In addition to the 
numerous small lakes and ponds, most of the property is covered by swamps, marshes and tens. 
A boreal forest containing mainly spruce and jack pine covers the property. Annual temperatures 
range from -40°C in January to 25°C in July. 

Regional Geology 

I The Regional Geology description and references remains unchanged and has 
been reproduced from "Diamond Potential of Buffalo Diamonds Ltd's Calling Lake Property, 
Alberta" by Dufresne and Copeland (1999). 

Precambrian 

I The Calling Lake permits lie in the Western Canadian Sedimentary Basin along 
the southern flank of the Peace River Arch (PRA). However, Precambrian rocks are not exposed 
within the Calling Lake area (NTS 83P). The basement underlying the PRA is comprised of 

I 
several terranes including the Buffalo Head and the Chinchaga, both of which collectively form 
the Buffalo Head Craton (Ross etaL, 1991, 1998). The Buffalo Head Craton was accreted to the 
western edge of the Churchill Structural Province (Rae Subprovince) approximately 1 .8 to 2.4 
billion years ago (Ga). Due to their relatively stable history since accretion, the Buffalo Head and 
Chinchaga terranes are currently the focus of extensive diamond exploration in northern Alberta. 

The basement underlying the Calling Lake permits borders the Buffalo Head 

I 
Terrane (BHT), the Talston Magmatic Zone (TMZ) and an unnamed domain (Figure 3). Basement 
underlying the northeast portion of the Calling Lake Permits is part of the Talston Magmatic Zone 
(TMZ), a 2.0 to 1.8 Ga aged terrane that represents a magmatic arc related to collisional orogeny 

I 
during the Proterozoic. The TMZ is characterised by a highly corrugated internal fabric comprised 
of extremely high relief, north-trending sinuous magnetic anomalies. The northwestern portion of 
the Calling Lake permits is underlain by basement of the BHT, an area of high positive magnetic 
relief with a north to northeasterly fabric (Villeneuve et al., 1993). The area of Ashton Mining of 

I  
Canada Inc.'s (Ashton) Buffalo Head Hills kimberlite discovery is underlain by basement of the 
BHT. 

The bulk of the basement underlying the Calling Lake permits is part of an unnamed domain 
(Figure 3). The gravity and magnetic signatures of the unnamed domain are very similar to those 
of the BHT and Wabamun Terrane and, therefore, may in fact be an extension of either one of 
these terranes. The Wabamun Terrane is geologically and magnetically similar to the BHT and 
was likely accreted to the western edge of the Churchill Structural Province between 2.4 to 1.8 Ga. 
The BHT and the Wabamun Terrane are thought to represent either Archean crust that has been 
thermally reworked during the Hudsonian (Proterozoic) Orogeny (Burwash et al., 1962; Burwash 

U 
and Culbert, 1976; Burwash et al., 1994) or accreted Proterozoic terranes that may or may not 
have an Archean component (Ross and Stephenson, 1989; Ross et al., 1991; Villeneuve et al., 
1993). Precambrian rocks which have been intersected in drill core from the BHT and the 
Wabamun Terrane comprise felsic to intermediate metaplutonic rocks, felsic metavolcanic rocks 
and high-grade gneisses (Villeneuve et al., 1993). The presence of a large number of eclogitic 
garnets and eclogitic pyroxenes in association with kimberlites or related intrusions in northern 
Alberta may indicate the presence of a significant volume of subducted basaltic and sedimentary 
protolith in the upper mantle and lower crust beneath the Buffalo Head Craton. The Calling Lake 
permitslie within an area with an intermediate to high residual gravity signature. Seismic 
refraction and reflection studies indicate that the crust in the Calling Lake region is likely around 35 
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I 
to 40 km thick, a trait favourable for the formation and preservation of diamonds in the upper 
mantle (Dufresne et at, 1996). In addition, studies by Lithoprobe have indicated that a deep 
mantle root, as illustrated by Figure 25 in Helmstaedt (1993), exists proximal to the area (Haimila, 
1997). 

I 	
Directly south of the Calling Lake permits, the basement is part of the Proterozoic 

Thorsby Magnetic Low (2.4 - 2.0 Ga), which merges into the Snowbird Tectonic Zone to the 
northeast (Figure 3). 	The Thorsby Low is a narrow northeasterly trending, curvilinear 
aeromagnetic low that is similar in character to the Chinchaga Low. It is collinear with a gravity 

I  gradient between the adjacent domains and contains numerous basement faults that extend into 
the overlying Paleozoic and Mesozoic succession (Edwards and Brown, 1994). The Snowbird 
Tectonic Zone (STZ) is a major northeast-trending crustal lineament that is a prominent lineament 

I
on both the aeromagnetic and the gravity maps of Canada (Geological Survey of Canada, 1990a, 
b). The STZ separates the Churchill Structural Province into two distinct basement domains, the 
Rae and Hearne Subprovinces, and extends to the northeast as far as Baker Lake, Nunavut (Ross 
etal., 1991). 

Phanerozoic 

Overlying the basement in the Calling Lake region is a thick sequence of 
Phanerozoic rocks comprised mainly of Cretaceous sandstones and shales near surface and 
Mississippian to Devonian carbonates and salts at depth (Glass, 1990). Bedrock exposure within 
the permit blocks is limited primarily to river and stream cuts and topographic highs. Table 1 
shows the upper units found in the region. Further information pertaining to the distribution and 
character of these and older units can be obtained from well log data in government databases 
and various geological and hydrogeological reports (Carrigy, 1971; Green et at, 1970; Glass, 

1990).  
Underlying the near surface Cretaceous units in the Calling Lake area is a thick 

succession of Devonian to Mississippian carbonates, calcareous shales and salt horizons 
(Mossop and Shetson, 1994). Several of the Devonian carbonate units are part of the Grosmont 
Reef Complex, a large structure that extends in a northwesterly direction from the Calling Lake 
areato the N.W.T. (Bloy and Hadley, 1989). The Grosmont Reef Complex is likely the result of 
tectonic uplift during the Devonian along this trend (the Grosmont High on Figure 4). This 
structure in conjunction with the PRA could have played a significant role in the localisation of 
faults and other structures that could have provided favourable pathways for kimberlite volcanism. 

I In general, the Cretaceous strata underlying the Calling Lake permits is 
composed of alternating units of marine and nonmarine sandstones, shales, siltstones, 

I  
mudstones and bentonites. The oldest documented units exposed in the permit area belong to 
the Smoky Group, a sequence of Upper Cretaceous calcareous and noncalcareous shales 
(Figure 4). However, older units from the base of the Fort St. John and/or the top of the Colorado 
groups may be exposed in river and stream cuts. 
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TABLE 2 
GENERALIZED STRATIGRAPHY 
CALLING LAKE PERMIT AREA 

SYSTEM 	GROUP 	FORMATION 	AGE* DOMINANT LITHOLOGY 

(MA)  

PLEISTOCENE 	 Recent 	Glacial till and associated sediments 

TERTIARY 	 6.5 to 	Preglacial sand and gravels 
Recent 

UPPER 	 Wapiti 	 70 to 80 Sandstone, minor coal seams and 
CRETACEOUS 	 conglomerate lenses 

Smoky 	Puskwaskau 	 75 to 86 Shale, silty-shale and ironstone, First 
White Specks 

Bad Heart 	 86 to 88 Sandstone 

Kaskapau 	 88 to 92 Shale, silty-shale and ironstone, 
Second White Specks 

Dunvegan 	 92 to 95 Sandstone and siltstone 

Fort St. 	Shaftesbury 	 95 to 98 Shale, bentonites, Fish-Scale Fm. 
John 

LOWER 	Colorado 	Pelican 	 98 to 	Glauconitic sands, siltstone, 
CRETACEOUS 	 100 	mudstone and conglomerate 

Joli Fou 	 100 to 	Shale, glauconitic sandstone and 
103 	bentonite 

Ages approximated from Green et al. (1970), Glass (1990), Dufresne el al. (1996) and Leckie et al. 
(1997). 

The Colorado Group is Lower Cretaceous in age and contains numerous formations, including 
the Joli Fou and the Pelican formations, which are correlative with the Peace River Formation of 
the Fort St. John Group further west (Dufresne et aL, 1996). The Joli Fou Formation is comprised 
of shale with interbedded, bioturbated to glauconitic sandstones and minor amounts of bentonite, 
pelecypod coquinas, nodular phosphorite and concretionary layers of calcite, siderite and pyrite 
(Glass, 1990). The Pelican Formation disconformably overlies the Joli Fou Formation and is 
gradational with the overlying Shaftesbury Formation (shales of the Colorado Group) and is 
correlative with the Cadotte and Paddy Sands of the Peace River area (Fort St. John Group). 
The Pelican Formation is comprised of glauconitic sands, interbedded siltstone and mudstone 
with minor amounts of conglomerate. Coalified plant fragments and bioturbated sandstones are 
locally abundant. 

The La Biche Formation is a frequently incorrectly used term correlative to units 

I of the Shaftesbury Formation and other formations within the Smoky and Colorado groups 
(Glass, 1990). In the Calling Lake permit area, the term Shaftesbury Formation (Fort St. John 
Group) is more commonly used. This unit is correlative with the shales overlying and underlying 

I 
the Fish Scale unit in the Colorado Group. The Shaftesbury Formation is lower Upper 
Cretaceous in age and is comprised of marine shales with fish- scale bearing silts, thin bentonitic 
streaks and ironstones. The upper contact is conformable and transitional with the Dunvegan 
Formation, however, the Dunvegan Formation may be absent in the Calling Lake region. The 

I 

	

	Shaftesbury Formation may be exposed along deep river and stream cuts. Evidence of extensive 
volcanism during deposition of the Kaskapau and the Shaftesbury formations exists in the form of 
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bentonites of variable thickness, distribution and composition. Numerous bentonitic horizons 
exist throughout the Shaftesbury Formation, especially within and near the Fish Scales horizon 
across much of Alberta (Leckie et al., 1992; Bloch et al., 1993). The time span of deposition of 
the Shaftesbury Formation is also chronologically correlative with the deposition of the Crowsnest 
Formation volcanics of southwest Alberta (Olson et al., 1994; Dufresne et al., 1995) and with 
kimberlitic volcanism near Fort a la Come in Saskatchewan (Lehnert—Thiel et al., 1992; Scott 
Smith et al., 1994). In addition, there is documented igneous activity associated with the Steen 
River Anomaly, a possible impact structure, which formed in northwestern Alberta about this time 
(Carrigy, 1968; Dufresne etal., 1995). 

The Smoky Group is Upper Cretaceous in age and is comprised of thinly bedded, 
marine, silty shale with occasional ironstone and claystone nodules and thin bentonite streaks. 
The group is divided into three formations: (a) a lower shale unit, Kaskapau, which includes the 
Second White Specks marker unit; (b) a middle sandstone, named the Bad Heart; and, (c) an 
upper shale, Puskwaskau, which contains the First White Specks marker unit. The Smoky Group 
is conformably and transitionally overlain by the Wapiti Formation. Ammonite fossils and 
concretions are present in both the Puskwaskau and the Kaskapau formations. In addition, 
foraminifera are present in the lower arenaceous units (Glass, 1990). The upper formations of 
the Smoky Group are correlative with the Lea Park Formation. The lower portions of the Smoky 
Group are correlative with the middle to upper units of the Colorado Group, including the First and 
Second White Speckled Shale marker units (Glass, 1990). Bedrock exposures in the Calling 
Lake permits are likely comprised of the Kaskapau Formation, in particular, the Second White 
Specks unit or lower, since most of the upper portions of the Smoky Group have been eroded 
away by glacial and/or post-depositional processes. However, areas, where the Smoky Group is 
overlain by the Wapiti Formation, may still have most of the Bad Heart and/or Puskwaskau 
formations still intact with minimal erosion. In general, exposures of the Smoky Group are limited 
to river and stream cuts, topographic highs, and regions with thin drift veneer. There is strong 
evidence of volcanism associated within the depositional time span of the Smoky Group in the 
vicinity of the PRA (Auston, 1998; Carlson et al., 1998). Ashton's recently discovered Buffalo 
Head Hills kimberlites intrude Kaskapau shale and yield emplacement ages of 86 to 88 Ma 
(Auston, 1998; Carlson etal., 1998). 

The youngest bedrock unit in the Calling Lake area is the Wapiti Formation of 
Upper Cretaceous age, comprised of non-marine, thinly bedded to massive sandstone with minor 
coal seams and thin conglomerate lenses. The upper surface of the Wapiti Formation is 
generally erosional. Thickness of the unit may exceed 100 m (Glass, 1990). The Wapiti 
Formation is exposed in the northwestern portions of the Calling Lake permits west of Calling 
Lake. In addition, smaller outliers or remnants of the Wapiti Formation are known to be present 
south and east of the permits (Green et al., 1970). The Mountain Lake Kimberlite near Grande 
Prairie intrudes the Wapiti Formation sediments and yields an emplacement age of 75 Ma (Leckie 
etal., 1997). 

Quaternary 

Data and information about the surficial geology in central to northern Alberta is 
sparse and regional in nature. Prior to continental glaciation during the Pleistocene, most of 
Alberta, including the Calling Lake region, had reached a mature stage of erosion. Large, broad 
paleochannels and their tributaries drained much of the region, flowing in an east to northeasterly 
direction (Dufresne etal., 1996). In addition, Late Tertiary to Quaternary fluvial sand and gravel 
was deposited preglacially over much of the region. 

During the Pleistocene, multiple southwesterly and southerly glacial advances of 
the Laurentide Ice Sheet across the region resulted in the deposition of ground moraine and 
associated sediments (Figure 5 in Dufresne et al., 1996). In addition, the advance of glacial ice 
resulted in the erosion and glaciotectonism of the underlying bedrock. Ice thrusted bedrock has 
been documented just south of the Athabasca River (Klassen, 1989) and smaller occurrences of 
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glaciotectoriism within the Calling Lake permits are possible. Remnants of preglacial sands and 
gravel have been documented on topographic highs, including the Pelican Mountains just 
northwest of the Calling Lake permits (Dufresne et al., 1996). Glacial sediments infilled low-lying 
and depressional areas, draped topographic highs and covered much of the Calling Lake area as 
veneers and/or blankets of till and diamict. Localised pockets of deposits from glacial meltwater 
and proglacial lakes infill the numerous spillway channels present near the area. 

Glacial ice is believed to have receded from the area about 15,000 years ago. 
After the final glacial retreat, lacustrine clays and silts were deposited in low-lying regions along 
with organic sediments. Rivers previously re-routed due to glaciation, re-established easterly to 
northeasterly drainage regimes similar to that of the pre-Pleistocene. Extensive colluvial and 
alluvial sediments accompanied post-glacial river and stream incision. 

The majority of area within the Calling Lake permits is underlain by drift of 
variable thickness, ranging from less than 2 m to likely over 45 m (Pawlowicz and Fenton, 
1995a,b). Drift thickness decreases considerably outside of infilled depressions and meltwater 
channels and in areas of high topographic relief, in particular near the Pelican Mountains. 
However, local drift thicknesses can not be confirmed without detailed compilation of available 
drill hole data. Information regarding bedrock topography and drift thickness in northwest Alberta 
is available from the logs of holes drilled for petroleum, coal or groundwater exploration and from 
regional government compilations (Pawlowicz and Fenton, 1995a,b; Dufresne etal., 1996). 

Structural Geology 

In north-central Alberta, the PRA is a region where the younger Phanerozoic 
rocks which overlie the Precambrian basement, have undergone periodic vertical and, possibly, 
compressive deformation from the Proterozoic into Tertiary time (Cant, 1988; O'Connell et al., 
1990; Dufresne etal., 1995, 1996). This pattern of long-lived, periodic uplift and subsidence has 
imposed a structural control on the deposition patterns of the Phanerozoic strata in northern 
Alberta. In addition, this periodic movement has resulted in a rectilinear pattern of faults that not 
only is responsible for structurally controlled oil and gas pools, but may have provided potential 
pathways for later deep-seated intrusive kimberlitic magmas. 

I During the mid-Cretaceous and Early Tertiary, compressive deformation 
occurred as a result of the orogenic event that eventually led to the formation of the Rocky 
Mountains. The PRA was emergent during this period resulting in the reactivation of many 

I 
prominent basement faults. The Phanerozoic rocks beneath the Calling Lake permits lie within 
the southeastern edge of the PRA and are underlain by and proximal to basement faults related 
to the STZ and the underlying Grosmont Reef Complex, which was formed over the Grosmont 
High (Bloy and Hadley, 1990; Dufresne et al., 1996). Basement faults may have controlled the 

I emplacement of the Mountain Lake Kimberlite and the Buffalo Head Hills kimberlites northwest of 
the Calling Lake permits (Dufresne et al., 1996; Leckie et al., 1997). Therefore, structures in the 
Calling Lake area resulting from tectonic activity associated with movement along the PRA, the 
Grosmont High, the STZ or even along contacts between different basement terranes could be 

I pathways for kimberlitic volcanism. 

I 
	

Previous Exploration 

To date over $2,500,000 has been expended on exploration on the Calling Lake 

I 
Property and immediate area. Several phases of surface and auger assisted indicator mineral 
sampling programs, airborne geophysical surveys and compilation of seismic and regional 
geological information led to the identification of numerous drill targets characteristic of kimberlite 
pipes. Details of previous work are well summarized by Dufresne and Copeland (1999). 

I 
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199912000 Exploration Program 

In the fall of 1999, Buffalo Diamonds Ltd. initiated a detailed follow up exploration 
program that would culminate in the identification of specific drill targets to be tested in the spring 
of 2000. A large number of airborne magnetic and resistivity anomalies had been identified from 
100 to 200 metre spaced fixed wing and helicopter borne geophysical surveys proximal to 
favourable regional structures, anomalous occurrences of indicator minerals and seismic 
diffraction. The high concentrations of indicator minerals in the beach sands of Calling Lake 
made magnetic anomalies identified in and adjacent to Calling Lake the highest priority 
exploration targets for drill testing. 

Eleven grids were selected for detailed helicopter borne magnetic surveys (figure 5a-k). Ten of 
the areas were in or directly adjacent to Calling Lake, the eleventh was approximately eight 
kilometres west of Calling Lake. The company contracted High Sense Geophysics Ltd. to fly their 
helicopter mounted dual magnetometer system over the selected areas with a line spacing of 24 
metres. The survey was completed between December 20, 1999 and January 22, 2000 during 
which a total of 1372 line kilometres of data was collected over the eleven survey blocks (See 
Helicopterborne Magnetic Survey Report - Appendix I). The raw data was processed and 
interpreted by Intrepid Geophysics Ltd. The results of the high-resolution magnetic survey 
confirmed the location and presence of a number of anomalous magnetic anomalies worthy of 
drill testing. Eleven magnetic anomalies were selected for drill testing, ten in Calling Lake and 
one immediately southeast of Calling Lake. The of these eleven magnetic targets were drill 
tested. 

During the fall of 1999, the company spent a great deal of time consulting various government 
agencies and local residents and native groups in order to secure all necessary government 
permits to drill on Calling Lake. The company received all necessary permits in January of 2000. 

In January of 2000, Layne Christensen drilling of Calgary, Alberta was selected as the drill 
contractor under the supervision of Buffalo's diamond exploration consultants, Apex Geoscience 
Ltd. of Edmonton, Alberta. Field crews were mobilized to the Calling Lake project in mid January 
of 2000 to make necessary preparations to drill on the ice of Calling Lake and to confirm locations 
of drill set ups using a ground magnetometer over each magnetic anomaly selected from the 
airborne surveys. 

In December of 1999, Buffalo Diamonds Ltd. shared costs with the Alberta Geological Survey to 
complete a single drill hole immediately southwest of Calling Lake. The hole was completed on 
December 14, 1999 as part of the Alberta Geological Survey's Quaternary study of the Pelican 
Map sheet (83P). The drill hole CL99-2 was drilled to a depth of 52.4 metres, penetrating 17 
metres of overburden prior to intersecting the interbedded siltstone and mudstone bedrock. A 
location Map, visual and geophysical log was generated by the Alberta Geological Survey and is 

I included in Appendix II. 

Buffalo Diamonds' drill program commenced in early March 2000 during which a total of ten drill 

I 
holes were completed totaling 1041 metres. The final hole was shut down on March 30, 2000. The 
collar locations and drill hole depths are summarized in Table III. Due to the unusual circumstances 
described in the Disclaimer section of this report, as core was extracted from each hole, it was 
immediately boxed and sealed and removed from the property to a storage facility. The core was 

I  held by Apex Geoscience Ltd. until they had been reimbusred for their services performed prior and 
during the drill program. 

In March of 2002, BHP Billiton paid Buffalo Diamonds' debt to Apex Geoscience as part of the 
option agreement between BHP Billiton, Buffalo Diamonds Ltd. and New Claymore Resources 
Ltd. Upon receipt of payment, Apex Geoscience shipped the Calling lake drill core to BHP 
Billiton's logging facility in Kelowna, B.C. The drill core was logged and partially sampled by BHP 
Billiton during in March 2002. In May 2002, BHP Billiton advised Buffalo and New Claymore that 

I 
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none of the holes intersected kimberlite or any lithology in the bedrock that would explain the 
magnetic anomaly. 

	

Grid Number Geophysical 	Hole # 	Figure 	 UTM Location 	 E.O.H. 
Anomaly 	 Number 	Easting 	Northing 	(metres) 

6 	 CLK-28 	CLK001 	Figure 5f 	357358 	6117845 	89.3 
2A 	CLK-i 	CLK002 	Figure 5h 	355399 	6122560 	86.3 
2A 	CLK-1A 	CLK004 	Figure 5h 	355224 	6122484 	109.8 
2 	 CLK-16 	CLK003 	Figure 5g 	354603 	6124839 	107.6 
is 	CLK-1272a 	CLK005 	Figure 5i 	349600 	6122870 	106.7 
IS 	CLKI-1272b 	CLK006 	Figure 5i 	349330 	6122985 	98.5 
7 	CLK-5318m 	CLK007 	Figure 5k 	360547 	6119467 	143.3 
3 	CLK-1415 	CLK008 	Figure 5f 	352707 	6121002 	103.4 
IN 	CLK-65 	CLK009 	Figure 5j 	348548 	6124699 	101.5 
IN 	CLK-62 	CLK010 	Figure 5j 	347315 	6125940 	95.1 

Total 	1041.5 

Exploration Results 

The detailed helicopterborne magnetic survey identified anomalous circular or 
oval magnetic anomalies characteristic of kimberlite pipes and several linear magnetic anomalies 
possibly indicative of dyke like targets in each of the eleven areas flown. Eleven magnetic targets 
were selected for drill testing and their location confirmed by ground magnetometer prior to 
drilling. 

All of the holes completed intersected sedimentary bedrock. Overburden depth's ranged from 
20.12 metres in hole CLK-01 to 104.39 metres in hole CLK-04. Based on a macroscopic 
evaluation of the drill core by BHPB, none of the drill holes intersected kimberlite. Summary logs 
of all drill holes are located in Appendix Ill and a summary report of BHPB's description of the 
core is located in Appendix IV. Core samples from the end of each hole have been submitted for 
geochemical analyses. BHP Billiton will provide Buffalo and New Claymore with the results of the 
drill core analyses and a future exploration recommendation once BHP Billiton has received the 
drill core analyses. 

Although overburden was collected from all drill holes, to date, none of this material has been 
submitted for indicator mineral analyses. 

Conclusions and Discussion 

The sedimentary stratigraphy encountered in all of the drill holes did not contain 
any mineralogy or physical characteristics that would explain the magnetic anomalies observed in 
the various airborne geophysical surveys. During drilling, Apex Geoscience experienced significant 
ground water flow within a layer of well worked sand at the bedrock overburden interface. Recovery 
of this material was extremely poor, however it is possible that magnetite within heavy mineral 
deposits in this well worked sediment of elsewhere in the overburden may have been the source of 
the magnetic anomalies. A possible source of the linear magnetic features observed in the airborne 
magnetic surveys may be magnetite bearing heavy mineral deposits within pre or sub glacial 
channels that continue to act as conduits for groundwater flow. Channels such as these have been 
identified by the Alberta Geological Survey in the Calling lake area. Confirmation of a magnetic 
source within the overburden would involve further investigation of the overburden material 
recovered from drilling. 
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SUMMARY 

A helicopterborne geophysical survey flown on behalf of Buffalo Diamonds Ltd. has 
been completed over eleven (11) target blocks in the Calling Lake area of Alberta. 

Dual horizontal sensor magnetic data was collected for all survey blocks. Sensor 
separation was 12 metres. The traverse line spacing was twenty four (24) metres and the 
control line spacing was two hundred and forty (240) metres. Control lines were flown 
perpendicular to the traverse lines. Traverse line direction was 00  (north-south traverse 
lines) and summaries of the individual survey blocks are included in the body of this 
document. 
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1. INTRODUCTION 

Under a contract dated December 6, 2000, High-Sense Geophysics Limited was contracted 
by Buffalo Diamonds Ltd. to provide a helicopterborne dual sensor magnetic survey over 
eleven (11) survey target blocks in the Calling Lake region of Alberta. The High-Sense 
project number is 991206-1. 

The eleven (11) areas are covered by parts of 1:50,000 scale NTS map sheet 83P/3. 

Equipment operated during the survey included high sensitivity cesium vapour 
magnetometers, a Global Positioning System, radar and barometric altimeters. All data 
was recorded digitally. 

Survey operations were conducted between December 20 1999, and Jan 22 2000. The 
data acquisition for all survey blocks consisted of dual sensor magnetics accompanied by 
radar and barometric altimeter data. 

The base of operations was located at Calling Lake Lodge and from this base, all eleven 
(11) target blocks were flown. 

A total of 1372 line-km of dual sensor magnetic data, flown along lines spaced at 24 m 
intervals was collected, processed and plotted. Tie lines (control) were flown 
perpendicular to the traverse lines at 240 metre spacings. Coverage and data were 
considered to be of good quality and within standard survey specifications. 

The High-Sense Richmond Hill office prepared fully corrected maps of the geophysical 
parameters after completion of survey activities. 

2. LOCATION 

The following chart summarizes the survey boundary coordinates for each of the survey 
areas. All coordinates are expressed as NAD27 UTM locations. The UTM locations 
have been converted from WGS84 lat/long positions to UTM's using the Clarke 1866 
spheroid, a central meridian of 117° west longitude, ellipsoid axii of A=6378206.4 and 
B=6356583.8 and a local datum shift of X=-7, Y=-162 and Z=-188. 

Eu.sting 	Block I N 	iVortIzing 
347474.06 	 6126523.09 
346828.18 	 6126523.09 
346828.18 	 6124623.96 
348020.59 	 6124623.96 
348020.59 	 6124251.58 
349101.21 	 6124251.58 
349101.21 	 6125778.33 
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348455.32 	 6125778.33 

	

348455.32 	 6127007.18 

	

347474.06 	 6127007.18 

348915.09 
348915.09 
347598.48 
347598.48 
350393.19 
350393.19 

355505.23 
354505.68 
354505.68 
353233.08 
353233.08 
354092.06 
354092.06 
355505.23 
355505.23 

355864.92 
355123.70 
355123.70 
355123.70 

351710.92 
351710.92 
353897.94 
353897.94 

356035.89 
357002.44 
357002.44 
356035.89 

6123849.94 
6121218.47 
6121218.47 
6119517.94 
6119517.94 
6123849.94 

6123947.08 
6123947.08 
6123428.67 
6123428.67 
6124851.16 
6124851.16 
6125407.23 
6125407.23 
6123947.08 

6123076.63 
6123076.63 
6122076.30 
6122076.30 

6121533.78 
6119544.03 
6119544.03 
6121533.78 

6121031.44 
6121031.44 
6119887.01 
6119887.01 

	

359164.59 
	

6121475.49 

	

357744.54 
	

6121475.49 

	

357744.54 
	

6120294.43 

	

359164.59 
	

6120294.43 

2 
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The following table summarizes the total kilometers flown for each area: 

Total 
Area Kilometres 
IN 	221.8 
IS 	414.6 
2 	167.5 
2A 	36.8 
3 	203.8 
4W 	56 
4E 	81 
5 	35.5 
6 	37.9 
7 	42.8 
10 	74.3 
Total 	1372 
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AIRCRAFT AND EQUIPMENT 

	

3.1 	Aircraft 

The helicopter used was a Bell 206L with Canadian registration CG-RFZ, owned 
and operated by Great Slave Helicopters. Installation of the geophysical and 
ancillary equipment was carried out by personnel of High-Sense Geophysics 
Limited. 

	

3.2 	Airborne Geophysical System 

3.2.1 Geophysical Flight Control System 

The HS-GFCS-II geophysical flight control system designed and built by 
High-Sense Geophysics controlled, monitored and recorded the operation 
of all the geophysical and ancillary sensors. Input from the various 
sensors was monitored every 0.005 s for precise coordination of 
geophysical and positional measurements. GPS positional coordinates and 
terrain clearance were presented to the pilot by means of an LCD touch 
screen display. The magnetometer response, 4th difference, and altimeter 
profile were also shown on the LCD touch screen display for real-time 
monitoring of equipment performance. 

3.2.2 Magnetometers 

Two Scintrex CS-2 optically pumped cesium magnetometer sensors were 
mounted on the aircraft. One was mounted in the end of a six (6) metre 
boom extending perpendicular to the aircraft direction of flight axis on the 
port side of the helicopter. Similarly, the second sensor was mounted in 
the end of a six (6) metre boom extending perpendicular to the aircraft 
direction of flight axis on the starboard side of the helicopter. Both high 
sensitivity magnetometers provide a resolution of 0.01 nT with a noise 
level of better than 0.2 nT at a sampling rate of 0.05 Hz. 

3.2.3 Electronic Navigation System 

A Novatel 3951R twelve-channel GPS receiver system provided precise 
positioning. Raw satellite data was recorded on both the airborne and base 
station systems to facilitate post-flight differential corrections. The GPS 
antenna was mounted on the starboard boom at a distance of four (4) 
metres from the aircraft centre. To assist with the accurate positioning of 
the aircraft during data acquisition, a CDI RDS-3 000 FM receiver and 
antenna was installed in the helicopter. The RDS-3000 provided real-time 
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DGPS corrections to the airborne GPS receiver every 2 seconds for very 
accurate survey flying. 

3.2.4 Altimeters 

A Terra TRA 3500 radar altimeter mounted on the underside of the 
helicopter was used to record terrain clearance. The working range was 0 
to 2500 in with an accuracy of± 1 foot. 

A Rosemount 1241M barometric altimeter mounted inside the helicopter 
recorded elevation above sea level. This unit is factory calibrated based on 
a standard atmosphere of about 1 millibar per 10 metres. The operating 
range of the barometric altimeter was 0 to 10,000 feet with a relative 
accuracy of ±7 feet. 

3.2.5 Digital Recording 

The output of the magnetometers and the altimeters as well as the 
uncorrected GPS coordinates were recorded digitally on magnetic disk by 
an HS-GFCS-II digital data acquisition system. Line number, GPS time 
and system time were also recorded for use during subsequent differential 
GPS correction. 

The following chart summarizes the data recording rates for the various 
instruments: 

3.3 	Ground Monitoring System 

I 	
3.3.1 Magnetometer 

A Scintrex H-8 cesium magnetometer was operated at a base station to 
record diurnal variations of the Earth's magnetic field. Readings with a 

I 
5 
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I 

resolution of 0.1 nT were recorded digitally every second, and 
synchronized with GPS time for accurate correction of the airborne data. 

3.3.2 GPS Monitor 

A Novatel 3951R twelve channel GPS receiver with a fixed antenna 
connected to a base station digitally recorded base station GPS data to 
enable post-flight differential correction of the corresponding airborne 
data. 

3.3.3 Recording 

The output of the magnetic and GPS monitors was recorded digitally on a 
dedicated laptop computer. A visual record of the last forty minutes of 
activity is graphically maintained on the computer screen to provide an up 
to date appraisal of significant activity. At the conclusion of each 
production flight raw GPS and magnetic data were transferred to the main 
compilation computer. 

3.4 
	

Field Compilation System 

A 233 MHz Pentium PC computer was used for field data processing and 
presentation. Processing software and procedures were developed by High-Sense 
Geophysics Limited, and include the Geopak RTICAD imaging system. 

I 
I 
I 
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1 	
4. PERSONNEL 

4.1 	Field Operations 

I 	Buffalo Diamonds Limited: 
High-Sense operators: 
High-Sense data processors: 

I Helicopter pilots: 

Kit Campbell 
this was an operatorless system 
Steven Green 
Rick Gerundin, Mark McGowen 

I 
	

4.2 High-Sense Office Personnel 

Magnetics Processing: 

I 
	

Logistics Report: 

4.3 Project Management 

I Buffalo Diamonds Limited: 
High-Sense, Toronto office: 

I 

Emily Farquhar, Steven Green 
Steven Green 

Doug Turnbull 
Zbynek Dvorak 
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Traverse Line spacing: 
Control Line spacing: 
Nominal Terrain clearance 
Magnetometer sensors 

I 	
Navigation: 
Line direction: 
Measurement interval: 

I 	Airspeed (nominal): 
Measurements at (nominal): 

I 
	

Airborne Digital Record: 

I 
	

Base Station Record: 

I 
I 

I 
I 

5. SURVEY PARAMETERS 

24 in (all survey blocks) 
240 in (all survey blocks) 
Helicopter - 10 to 30 metres MTC 
10 metres to 30 metres mtc (depending on the local 
relief and vegetation for each survey block) 

Real Time Global Positioning System 
North-South traverse, East-West Control 
0.05 sec. (magnetics) 
0.1 sec. (radar, baro, GPS) 
80 km/h 
2 in (for 0.05 sampled data) 
Radar and Barometric altimeter 
Total field magnetics (2 sensors - port & starboard) 
Time (Local and GPS), Raw GPS data 
Ambient Total Field Magnetics 
Raw GPS data, Time (Local and GPS) 

The nominal flight line spacing was 24 in for all survey blocks, and with the dual sensor 
system the effective line spacing was 12 m. The terrain clearance was a uniform 10 in for 
all areas over the ice, and just above tree clearance for the areas on land. 

I 	6. 

I 
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OPERATIONS AND PROCEDURES 

	

6.1 	Logistics 

Airborne operations for the project were based at Calling Lake Lodge in Calling 
Lake. Mob and Demob were completed in Saint Albert, Alberta. 

Total combined flying for this survey was 1372 line-km including extended line 
coverage outside of the survey area which was requested. Total line-km within 
the survey areas was approximately 1330.6 kms. Area coverage and data 
collection are both considered to be of good quality and within standard survey 
specifications. 

	

6.2 	Flight Planning 

Coordinates of the survey blocks were specified by Buffalo Diamonds Limited 
and were used to generate pre-calculated navigation files. These, in turn, were 

I 
I 
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used by the airborne data acquisition system to plan flights at the designated line 
spacings of 24 m. 

	

6.3 	Base Station 

A magnetic and GPS base station was established at the base of operations behind 
the Calling Lake Lodge. To confirm the exact location of the base station 
location, more than 12 hours of GPS data was recorded, the assumption being that 
the deliberate errors introduced by military selective availability satellite 
distortion will average to zero over an extended period of time. This position is as 
follows: 

550 14' 25.9103" 
	

591.02m asi 

I 
	

1130 11' 1.1088" 
	

(WGS 84 spheroid) 

	

6.4 	Data Compilation 

Data recorded by the airborne and base station systems was transferred to the field 
compilation system. As each flight was completed, the following compilation 
operations were carried out. 

6.4.1 Flight Path Correction 

The UPS data was differentially corrected to remove errors introduced by 
'selective availability', an intentional accuracy degradation method used 
by the United States military. The correction process uses the known fixed 
location of the base station to calculate the error associated with each 
satellite. These errors are then removed from the survey GPS data enabling 
a position to be calculated with accuracy on the order of three meters, with 
four or more satellites in view. Satellite visibility and coverage was good 
throughout field operations. 

The navigational correction process yields a flight path expressed in 
WGS 1984 Latitude-Longitude coordinates. The following projection 
parameters were used: 

Semi-major axis (a) Flattening (f) 
WG584 	6378137.0 	298.257224 
Clarke 1866 6378206.4 	294.978698 

Local datum shift applied: 
Delta X: -7m 
DeltaY: -162m 
Delta Z: -188m 

UTM central meridian = 1110 W 
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False Easting: 	500,000 
False Northing: 	0 

After computing the differentially corrected GPS data, merging it into the 
master database(s) and converting to local NAD27 UTM coordinates, the 
location of the GPS receiver (4 metres from the aircraft on the starboard 
boom) was used in conjunction with the known flight line directions to 
compute two positions - the port magnetometer position and the starboard 
magnetometer position. Both positions were computed and stored in the 
master database(s). This effectively provided two (2) flight lines 
straddling the helicopter's central position with the two magnetometer 
sensors following a position trace six (6) metres left (port side) and six (6) 
metres right (starboard) of the aircraft. 

6.4.2 Magnetic Corrections 

Diurnal variations recorded by the base station were subtracted directly 
from the aeromagnetic measurements to provide a first order diurnal 
correction. When the magnetic variations are noted to occur due to man-
made causes, such as equipment passing by the sensor, they are edited out 
prior to applying the diurnal correction. 

I 	Control lines spaced at 240 metre intervals (flown perpendicular to the 
traverse lines) were also used as part of the tie line/traverse line leveling 

I 
process and residual differences between control and traverse lines were 
used to carry out the final refinement of diurnal and heading errors. 
Microleveling was also used to further refine the total field. 

The leveled magnetic data were interpolated onto a 3 metre square grid 
using an Akima spline technique. 

Any apparent cultural effects noted in the magnetic maps were not 
removed. 

6.4.3 Altimeters 

The radar altimeter data was firstly subjected to standard spike detection 
and removal. Subsequent to this, a one second (i.e. 10 data values) 
Hanning filter was applied to the digital trace. 

The Barometric altimeter data was also subjected to standard spike 
detection and removal followed by a three (3) second Hanning filter. 

6.4.4 Final Digital Data 

I 
I 
I 
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Following processing in the Toronto office, final products were delivered 
to Buffalo Diamonds Limited. These consisted of digital data consisting 
of GEOSOFT format grids and GEOSOFT format .XYZ line profiles 
delivered on CD-ROM. 

7. 	PROJECT CONCLUSIONS 

The geophysical results for the eleven (11) survey blocks have been processed from a 
helicopterborne high-sensitivity dual magnetic survey. The survey has been completed 
over a total of 1372 line kilometres. 

All noise levels were within contract specifications. The collected data is of high quality 
and accurately represents the geophysical response of the Earth over the survey area. 

Respectfully submitted, 

Steven Green BaSe. 
Fugro Airborne Surveys 
High-Sense Geophysics 

February, 2000 
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LI IE 1.3 M Alberta Energy and Utilities Board 

Alberta Geulagical Survey 4th Floer, 4999 - 98 Avenue Edmonton, Alberta T65 2X3 To! 780 422.1927 Fax 700 422-1459 

9 March 2000 

Mr. Douglas Turnbull 
BuffaloDiamonds  
Suite 2000, Guiness Tower 
1055 West Hastings Street 
Vancouver, BC 
V6E 2E9 

Dear Doug: 

Please find attached the litholog for corehole CL99-2 that we drilled in the Calling Lake area during 
December, 1999. Also included are figures of the hole location. geophysical logs and core photos as well. 

IN 
iuu iASfurriuu. we could send you a copy if the j  wUui uc 

useful. More data will be made available after we run analysis of the core later this year to help us 
characterize the lithologic units. 

We would like to thank you for your assistance in completing the drilling for our Pelican map sheet study. 
Without it the information we collected from this area would have been greatly reduced. This will help us 
in our Quaternary study of the Pelican map sheet which we will be continuing this year. Two other holes 
were also chilled during December, and a report of all the drillhole data should be released in the next 
month. We will send you a copy when It is available. 

To summarize, in CL99-2 there is about 13m of till overlying 3.5m of glacial sand. The bedrock was 
intersected at about 17m and consists of interbedded siltstone and mudstone with carbonaceous laminae, 
indicating a terrestrial depositional environment. Some zones appear to be bentonitic. I believe this is 
likely the lower part of the Wapiti Formation which is transitional with the underlying La Biche 
Formation. We hope to run some palynoigy to help confirm this. 

We anticipate doing more drilling this year to help us with the Quaternary stratigraphy of the area. The 
drilling information you collected from your auger drill program last year would help us with our 
interpretation. Would you be able to make those data available to us? 

I hope you find the attached information useful. If you have any questions or if we can be of any other 
help, please call me at 780-427-1929. 
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PC Mike Dufresne (Apex Geoscience) 
Mark Fenton 
Reg Olson 

AGS Wobite http;jlwww95.00v.a4.c2 AGS 
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Drilled Depth 
(m) 

0 	2.1 
2.1 	2.4 

2.4 	4.0 

Core 
Recovery 

(m) 

0 

0 

0 

0 

Described 
Intcrval 

(m) 
Cuttings 
Cuttings 

Cuttings 

Cuttinas 

Unit 
Depth 

(m) 

0 

2.4 

CL99-2 

4.6 	6.7 	1.70 	0-1.70 

	

9.8 	1.75 	0-1.75 

Lithology I 	 Comments 

Till 	Oxidized brown; sandy clay; granite and quartzite pebbles 
Gravel 	Glacial; pebbles to 2cm size 

Till 	Same till as above; some cuttings weathered brown, others dark 
brown in color 

Till 	Same tin as above but harder - 

Start coring at 4.6m 
Sandy silty clay till; massive; stiff; 

Till 	5Y 3/2 to SY 311 (dark olive grey at top to very dark grey at 
.rom); 	 i; moo 	i- • i 	<. 

granules (black chert, igneous, Athabasca sandstone) 
Same as above; sandy silty clay till; 

Till 	$Y 2.511 (black); moderately calcareous; pebbles dominantly 
igneous; black chert to 4cm size; stiff; driller says very stony at  
8.6m. 

Till 	Lost core from top of run; likely till as above 

Sand/Clay 	Coarse sand to pebbly gravel, 3mm size; igneous, quartzites, 
black cherts, mixed up with clay cuttings (1m thick) 

Till 	Same as above 
Driller comment: top mi was till, lower 2m was sand that 

Till 	washed out. 
Same till as above, but grading to clay beds near base of till 

Very loose, appears to be fine to coarse grained; black chert, 
Sand 	pink igneous, mostly quartz; 

mixing more mud because of caving 
Sand 	Losing circulatioI; came out of sand at 16.8m 

Fine to medium grained sand; very dark grey; massive; 
Sand 	unconsolidated; moderate HO reaction; sharp contact with 

underlying unit; this sand looks glacial in origin 
Dark grcy brown mudstone with interbeds of grey argillaceous 

Mudstonel 	siltstone; thin carbonaceous stringers with a few very fine 

Silttone 	grained grey sandstone beds; horizontally bedded; 
noncalcarcous; upper im is slightly deformed, contorted; lower  
lm is undeformed 
Dark grey to dark brown; finely interbedded with silty mudstonc 

Siltstone 	and very fine grained sandstone; minor carbonaceous material 
on bedding planes 

Mudstone 	Dark brownish-grey; benronitic; waxy; stiff 
Siltstone 	Same as above 

Mudstone/ 	Finely interbedded bentonitic mudstone and siltstone beds 
- Siltstonç 	- minor deformation i n Eiom10crn; minor carbonaceous beds 

Very dark grey; argillaceous with finely bedded dark grey-brown 
mudstone interbeds; minor very fine grained sandstone 

Siltstone 	interbeds; minor tan, soft siderite? beds (<5mm thick); some 
mudstone beds appear to be waxy and possibly bcncomtie; 
minor deformation and fractures with 2 cm offset and calcite 
filliw ...1 6im frnn fnn nf intrrvid 

1 

SV (Ma 	 6SVTZZV 0L !Vtf T:LT fULL 00/60/CO 

0-0.65 

0.65-0.85 

12.8 1 15.8 1 	072 
	

0 -0.72 

13.8 

15.8 I 	18.9 I 	0 

0-0.73 

0.73-2.10 I 	16.8 

	

18.9 1 20,7 I 	0.90 
	

0-0,22 

0.22-0.47 
0.47-0.90 

	

20.7 1 22.9 I 	1.53 
	

0-1.53 

	

22.9 1 25.0 I 	2.64 	1 	0-2.64 

I 
toe  



I 	
CL99-2 

I 

I 

I 

Drilled Depth 	Core 	- Described 	Unit 	Lithology 	 - 	Comments 

(rn) 	Recovery 	Interval 	Depth 
From 	To 	(m) - 	(in) 	(m)  

Sitstone/ 	
Core jammed in core barrel; came out in pieces (mansurement for 

25.0 	26.5 	1.50 	0-1.50 	 ?uclstone 	
core length may not be accurate); broken from drilling 
Same as before; intcrbcdded; minor thin carbonaceous beds 
Dark brownish-grey; silty intcrbcds;nijjnudstone beds: 

26.5 	28 	1.75 	0-1.'75 	 Mudstonc 	minor tan, soft sideritc? laminae; minor thin carbonaceous  
laminae; horizontally bedded; minor deformed and fractured beds 
Bentonitic; waxy; horizontally bedded with grey siltstone 

28 	30.5 	2.80 	0-2.80 	 Mudsionc 	laminae; minor carbonaceous laminae; minor fractures; 
carbonaceous material along bedding planes 
Core jammed in the barrel and broken up; 

30.5 	32.6 	0.9 	0-075 	 Mudstone 	Dark brownish-grey; more massive appearing, few grey 
siltstone beds 

0.75-0.9 	31.3 	Concretion 	Black massive; calcareous; very hard 

32.6 	33.2 	0   	Lost core; likely mudstone as above 

33.2 I 34.1 	0.87 	 Mudstonc 	
Silty; very dark brownish-grey with dark grey siltstone 

newith 2mm offset 	- 

34.1 	37.2 	2.45 	0-1.0 	 Mudstone
TDark grey very fine 1aminat&be0thii, fisie sand ii1d sill; as 

ove  

1 0-1 8 Mudstone 	As above with thicker interbeds of siltstorie; some high angle 
fractures 

1,8-2.45 	 Mudstonc 	
Dark grey; siltstone interbeds; thin carbonaccous parting: 
0.5cm fine sand at 2.25m; at 2.3m a bentonitic parting 
As above; siltstonc interbeds; fine grained sand with 
carbonaceous partings and fractures; at 0.35m fine sand with 

37.2 	38.7 	1.85 	0-1,85 	 Mudstone 	carbonaceous parting; at 1.05m same as at 0.35m; at 1.45 to 
1.50 more silt partings and fine sand; at 1.75 brown silt bed 
(2cm chick)  
As above; fine interbeds of siltstone and fine grained sand: at 

38.7 	40-2 	1. 65 	0-1 65 	 Mudstonc 	
.38m dark grey clay inclusions; buff colored fine silt inclusions 

	

- 	 (occasional); some carbonaceous partings; more dark bands; 
some buff colored vertical inclusions (bioturbated?) 

40.2 	43.3 	1.93 	0-0.44 	 Mudstone 	
As above; fincinterbeds of silstone and very fine grained sand; 
dark grey banding 

0,44-0.48 	Sandstone 	Fine grained with silt partin gs 

0.48-0.95 	 Mudatone 	Less silt than above; stiffer 

0.95-1.15 	41.2 	Sandstone 	
Concretion; hard; highly calcareous; medium grained; dark grey; 
fairly well cemented 

1.15-1.20 	Silcstone 	Highly contorted 5cm thick bed of silt and clay -- 
1cm sand partings; dark grey (clay'?) bands; much more fine sand 

1.20-1,93 	 Slltsione 	and silt partings; thicker partings of sand and fine silt, irnich 
thicker_-0.5cm 

4.3 	44.2 	1.27 	0-0.64 	- 	Mudsione 	Same as rnudstonc from above; fine interheds of siltstone 

0.64-0.69 - 	Siltstone 	Lerise; buff colored; very hard and brittle 

0.69-1.27 	Siltstone 	Finely interbedded with silty mudstone 
Interbedded with siltatone; more silt than clay. -409ro; some 
minor buff colored blebs; splits horizontally easily 

44.2 	46.3 	1.65 	0-1.65 	 Siltstone 	Drill break- sandstone ledge taking water at 41.2m 
producing water at -3 gallons per minute (artesian); 
easy coring, less pulidown weight from 44.8 to 46.3m 

46.3 	49,3 - 3.05 	0-1.25 	Mudstonc 	As above; silty 

1.25-1.42 	 Siltatone 	Tan colored silty concretion layer; tan concretion at 1.3m 

1.42-1.7 	Mudstone 	As above; tan concretion from 1.5 to 1.7m 

1.7-1.8 	 MucLstone 	
Silty, silt content increase; drilled softer; tan silt partil"g/lay er   

from _1.8_to_1.85 

I 
I 
I 

I 	 2 
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CL99-2 

Drilled Depth 	Core 	Described 	Unit 	Lithology 	 Comments 

(m) 	Recovery 	Interval 	Depth 
From 	To 	 (m) 	(in) 	(m)  

1.85-3.05 	 Siltstone 	
Interbedded siltstone and mudstone; significant silt; calcarcous 
blehi 

49.3 	52.4 	2.95 -- 	0-0.27 	Siltstone 	Interbedded sun clay and fine grained sand; dark grey 
Interbedded silt/ clay And thick 3-4cm beds of fine grained sand; 

0.27-1.12 	 Siltstone 	some carbonaceous partings; some thin tan colored silt layers; 
at_.94m,_  fracture _with_1cm_offset 

1.12-1.22 	 Siltsrone 	
10cm bed of light grey siltstonc; numerous carbonaceous 
partings; fractures with 1cm offset 

1.22-1.67 	
Mudstone / 	Intcrbeddcd; some fractures dark grey 
Silistone  

1.67-1.70 	Siltstone 	5cm bed of massive siltstonc 

Siltstone / 1.70-1.80 	 Interbedded 
Mudstonc 	 -- 

1.80-1.83 	Siltstone 	Interbedded with carbonaceous layers 	 -. 

1-93-1.96 96 	
Mudstonc / 	Intcrbedded; tan colored partings; carbonaceous partings; 
Siltstone 	vertical fractures (1cm offset); light grey silt partings 

1.96-2.08. 	 ficd q, Z, 	 u4  

208-228 	 J Sjjswne 	
intcrbcddc clay/ silt, dark greyhigh angle fractures, nodule 
from 2.21 to 2.28m 

2.28-2.34 	Sandstone 	Highly calcareous; medium graincd; dark grey; Jithified 

Interbedded with mudstone; dark grey; some tan colored silt 
2.34-2.60 	 Slltsione 	banding; carbonaceous partings; silt and clay layers very 

distinct 

2.60-2.63 	 Sandstone 	
medium grained sandstone; 50% quartz, 
50% rock fragments 
Interbedded silt and clay: dark grey clay; light grey silt 

2.63-2.95 	 Si1tston 	
52.4m (172 ()  

-geophysical _logger _ot_  sit e 

I 
I 
I 
I 
I 
I 
I 
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Figure 1. Location of drillhole CL99-2, Calling Lake area, north-central Alberta. 
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Figure 2. Geophysical log suite for CL99-2, Calling Lake area. 



Figure 3. Photographs of the cored till. Sediment is typical for the till overlying the Mesozoic bedrock 
in Alberta. The till is unoxidized, dark gray, massive with pebbles and granules in a 
predominently clayey silt matrix. 

SEV qaR 	 6TT 081. XVd f'ILI 11111 00/60/00 



CD 

CL 



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

CLK-001 	11 Boxes 

Depth (ft) 	From (m) 	To (m) 	 Description 
0- 66' 	0 	20.12 	Water and unrecovered overburden 

66 - 108' 	20.12 	32.92 	
Mostly massive silty mudstone bedrock mixed wI glacial cobble - boulder 
material 

108 113' 	32.92344 4 	Boulder material of 3 ft in this interval lost core 

113 - 213' 	34.44 	64.92 	
Massive to poorly bedded, well bioturbated silty mudstone, Cretaceous 
bedrock. 

213 - 293' 	64.92 	89.31 	
Moderately well bedded. Slight poker chip appearance. Mudstone sulphide 
+I silt?? and fish scales. Occasional inoceramus on mudstone partings. 
Trace sulphides. Abundant wood and plant fragments on bedding plane. 

293' 	89.31 	JEOH 



CLK-002 	3 Boxes 

Depth 	From (m) 	To (m) 	 Description 
0- 122' 	0 	37.18 	Water and unrecovered overburden 

122 - 233' 	37.18 	71.02 	
About 23 ft of core comprised of small intervals of pebble till wI large 
cobble + boulders drilled; lost core. 

233 - 244' 	71.02 	74.37 	Good competent gritty basal till, lots of pebbles, very cobby bottom foot 

	

244 248.5' 	74.37 	7574 	Lost core, likely basal overburden contact with bedrock 

	

248.5 - 268' 	75.74 	81.69 	
Semi massive to moderately well bedded silty mudstone - bioturbated a lot 
of competent silty intervals 

268 - 283' 1 	81.69 	86.26 	Green to beige, well sorted lithic sand 
283 	1 	86.26 	JEOH? 



	

CLK003 	10 Boxes 

	

Depth 	From (m) 	To (m) 	 Descr iption 

	

0 - 103 	0 	31.39 	Water and unrecovered overburden 
103 - 133' 	31.39 	40.54 	Poor recovery - 1 foot of cobbles + clay. 
133 - 143 	40.54 	43.59 	3 ft of good gritty pebble till wI couple of boulders at the bottom. 
143 - 163' 	43.59 	49.68 	No recovery except couple of cobbles. 

Massive grey mudstone almost no bedding, no visible silt lenses occasional 

163 -  243' 	49.68 	74.07 	
concretions and sulphide nodules partings with woody plant fragments, 

 some worm borrows. Not sure if bedrock or glaciolacustrine, looks 
competent enough for bedrock. The shell partings look horizontal 
Only recovered 3 cobbles ground up 2 yellow pink quartzite 1 grey 
calcareous concretion Drill reduced from NO to BQ (How did the quartzite 

243 253' 	74 07 	7711 	
cobble get in 7)  Thrust contact or does it a indicate material above is 
lacustrine9  Perhaps the cobbles fell in during hole problems? Cobbles 
match those found in hole 4 perhaps they are ground up concretions out of 
local bedrock? 
6 feet of similar looking mudstone to 163 - 243'. Note that some white 

253-263' 	77.11 	80.16 	shelly fragments along partings, lots of woody f rags on partings, likely 
bedrock. 
Similar to above. See increase in inoceramus shells and improvement in 

263 - 310' 	80.16 	94.49 	bedded nature well bioturbated also fish scales present. Definitely in 
bedrock here. 

310 - 332' 	94.49 	101.19 	
Moderately well bedded silty laminated highly grey mudstone and abundant 
inoceramus on partings. Bioturbated. 

Poker chip, well bedded medium grey silt bioturbated with increasing 
332-343.5' 	101.19 	104.7 	sulphide and fish scales on partings, trace bentonite seams. Note bottom 3 

- 4 ft likely see increased Carbon. 

Good poker chip fish scale bearing black shale. Sulphide nodules, abuntant 
343.5 - 353' 104.7 107.59 fish scales on partings. Carbon rich. Strongly calcareous likely First White 

Specks marker horizon. Would like to see chemistry of this horizon vs 2nd 
White Specks. 

	

353' 	107.59 	EOH. 
*Note  sure whether the ove rbu rden-be rock contact is at 49.68 m or at 77.11 m. Perhaps contact at 74.07 m 
is a glacial thrust contact? 



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

	

CLK - 004 	only 2 Boxes? 

	

Depth 	From (m) 	To (m) 	 Description 

	

0 - 320 	0 	97.54 	Water and unrecovered overburden 

	

320 - 340' 	97.54 	106.63 	Light green to beige bearing sand about 3.5 recovery. 

	

340 - 342' 	106.63 	104.24 	Yellow quartzite cobbles 6" recovery, glacial or concretions? 

	

342 - 342.5' 	104.24 	10439 	Same yellow quartzite and calcareous grey pyrite bearing cobble 
Beauty poker chip black shale, extremely calcareous, reacts vigerously to 

	

342.5 - 360' 	104.39 	109.73 	acid. Occasional carbonate concretions. Also fish scale bearing, high 
organic carbon. 1st White Specks Likely. 

360 	109.73 EOH 



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

	

CLK-005 	8 Boxes 

	

Depth 	From (m) 	To (m) 	 Description 

	

0 - 83 	0 	 25.3 	Water and unrecovered overburden 

	

83 - 103' 	25.3 	31.39 	Clayey material, but very poor recovery according to tags in the box 

	

103 - 143' 	31.39 	43.59 	About 10 feet of recovered till 

	

143 - 163' 	43.59 	49.68 	Sand 
No box, no tags, no recovery. Not sure what happened here. Missing Box? 

	

163- 203' 	49.68 	61.87 	Wet sand that was flowing and could not be recovered? 

	

203 - 340'61.87 	' 	103.63 	
ILight to medium grey, poorly to moderately well bedded (down hole). 

 Calcareous mudstone. Bioturbated occasional inoceramus. 
Good black shale w/ lots of fish scales, increasing to vigorous reaction with 

	

340 - 350' 	103.63 	106.68 	acid downhole also increased fish scale and inoceramus shells towards 
bottom of the hole, likely 1st White Specks? 

	

350'  	106.681 EOH 



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

CLK - 006 6 Boxes 

	

Depth 	From (m) To (m) 	 Description 

	

0 - 93 	0 	28.35 Water and unrecovered overburden 
93 - 103' 	28.35 	31.39 5 ft of ground, very peaty material with modest fragments. 
103 - 203' 	31.39 	61.87 pink to beige quartzite cobbes. One only. 
203 213 	61.87 	6492 About 3 ft of broken massive bioturbated grey mudstone Good bedrock 

5 ft of broken but competent grey massive mudstone. Similar to other 
213 - 223 	64.92 	67.97 holes, looks bioturbated. Horizontal partings, wood fragments, organic 

debris and burrows. Good bedrock 

Same light grey massive to weakly bedded mudstone with pyrite nodules. 
223 - 323 	67.97 	98.45 Well bioturbated inoceramus shells, even saw small bivalve. Last 30 to 40 

ft good poker chip shale. 

	

323' 	98.45 JEOH 
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CLK - 007 	8 Boxes (note: box 3 twice) 

	

Depth 	From (m) 	To (m) 	 Description 

	

0 - 77' 	0 	23.47 	Water and unrecovered overburden 
77 - 100' 	23.47 	30.48 	Good grey clay till with occasional cobble 16 - 17 ft good core recovery. 
100 - 260' 	30.48 	79.25 	Almost no core recovery. Tags in box indicate likely sand interval. 
260 270 	79 25 823 	About 2 3 ft of jumbled up bedrock mudstone 

270 - 320' 	82.3 	9754 	Light to medium grey poorly to moderately well bedded, bioturbated 
calcareous mudstone. 

320 - 350' 	97.54 	106.68 	
Abuntant 4 to 5 ft of a light grey to beige lithic sandstone (unconsolidated). 
Only minor mudstone. 

10 ft of core of lithic grey to beige sand and chaotic blocks of mudstone 
350 - 380' 	106.68 	115.82 	(ripped up clasts?) distrubuted. Don't see anything foregin. Therefore not 

like glacial mudsone. Silt and mud clasts. 

380 - 402' 	115.82 	122.53 	Well banded poker chip calcareous siltstone and mudstone. Beige calcite 
cemented silt layers. 

402 - 435' 	122.53 	132.59 	Lost core. Unsure of unit, looks like bottom of prior interval. Getting into 
sand, silt unit. 
Med to dark grey calcareous mudstone. No silt layers. Increased carbon, 

435 - 460' 	132.59 	140.21 	also white calcarous coccoliths, likely start of 1st White Specks. Just 
getting into it. 

	

460' 	140.21 	JEOH 



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

CLK-008 4 Boxes 

Depth 	From (m) 	To (m) 	 Description 
0 - 117' 	0 	35.66 	Water and unrecovered overburden 

	

117 - 223' 	35.66 	67.97 	5 ft of sand, very little core recovery 

	

223 - 243 	67.97 	74.07 	1 ft of ligth grey mud - glacial or bedrock? 
Chaotic 4 ft of light grey to biege mud - looks like bedrock but not entirely 

	

243 253' 	74.07 	7711 	clear whether glacial or bedrock 

	

253 - 262' 	77 11 	79 86 	
Bedded poker chip like mudstone. Lots of silt lenses, also lots of whole 
inoceramus shells, likely bedrock. 

	

262 - 273' 	79.86 	83.21 	
2 - 3 ft jumbled sand - mud, ground ground core, sand unit links well wI 
sand in hole 2. 

	

273 - 287' 	83.21 	87.48 	Lost core, likely sand unit. 
Good semi massive to moderately well bedded competent bioturbated 

287 - 339' 	87.48 	103.33 	mudstone - some intervals of poker chip muds, minor inoceramus, fish 
scales along mudstone partings. 

339' 	 103.33 	EOH 



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

	

CLK 009 	12 Boxes (One box unlabelled) 

Depth 	From (m) 	To (m) 	 Description 
0 - 130' 	0 	39.62 	Water and unrecovered overburden 

Good till 130' to 150' progressing into monomineralic mudstone till (mostly 

	

130 - 156' 	39.62 47.55 	composed of local bedrock). Bottom 6" to 1 ft looks heavily oxidized, looks 
like regolith? 

	

156-160' 	47.55 	48.77 	Highly distributed, grey mudstone likely top of bedrock. Glacially disturbed, 
almost till. Weakly calcareous, similar to underlying mudstone. 

	

160 - 200' 	48.77 	60.96 	Massive to very poorly bedded light grey bioturbated mudstone. A couple of 
green to blue 1 - 2 cm layers of bentonite. 

	

200 - 333' 	60.96 	101.5 	Med - grey, poorly to moderately well bedded mudstone. Weakly 
calcareous with occasional inoceramus shells. 

	

333' 	101.5 	EOH 



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

CLK - 010 9 Boxes 

	

Depth 	From (m) 	To (m) 	 Description 

	

0 - 89' 	0 	27.12 	Water and unrecovered overburden 
About 10 ft of chaotic, poorly recovered siltstone mudstone. 95% local 

89 - 104' 	27.12 	31.7 	bedrock. Occasional quarzite and granitoid pebbles; unit likely distributed 
(thrust) bedrock. Locally bedrock derived till 

104 - 123' 	31.7 	37.49 	About 3 ft of sand recovered - glacial? 
123 - 153 	37.49 	5755&~&Mj A few ground quartzite cobbles 

Poorly bedded medium grey at top progressing to moderately well bedded 
153 - 312' 	46.63 	95.1 	bioturbated mudstone calcareous with occasional benonite and shelly 

lenses throughout the unit. 

	

312' 	95.1 	JEOH 
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On 28 March , 2002 seventy-four (74) boxes of drill core were macroscopically examined for diamond potential at the 
BHP Billiton Diamonds Inc. Core Facility in Kelowna, BC, Canada. 

Background 

No information about the drill core was provided. This was not a concern because the goal of this study was to 
determine if any of any material recovered was of economic significance for diamonds or indicated the presence of a 
primary source for diamond bearing material (i.e. non-alluvial). The core was examined for similarities to the 
following primary diamond sources relevant to diamond exploration: kimberlite, group 2 kimberlite, lamproite, and 
melilitite. A macroscopic review of the core was possible for this study because the facility contains a relatively 
extensive world-wide library of samples mostly from primary diamond deposits for comparative studies of this 
nature. 

The Buffalo Diamonds Ltd. web-site was reviewed before the study to provide a summary of public information on 
the project related to the drilling. 

Drill Core 

The following inventory was examined and consisted of 74, 4-run, five foot wooden core trays with plastic depth 
markers for depth and loss of core recovery. The box lids were fastened with nails and not sealed or made tamper-
proof. Chain of custody and sample integrity can not be determined from this type of collection system. The trays 
are numbered in a series CLK-001 to CLK-010 with individual boxes marked with box number and from - to depths. 
Without accounting for empty rows, approximately 1 400 feet of core was studied. Except where the end of hole was 
encountered, the core trays were full and appear fully packed with complete drill cores. The core is mostly 7 cm 
diameter with some 4.5 cm intervals likely drilled due to hole squeezing. Most of the cores are dry and competent 
material, with minor intervals of sand sized material completely unconsolidated. Overall the core is in good 
condition and has been well handled. 

Stratigraphy 

It was decided after a detailed examination of every core interval not to undertake a detailed description and 
accompanying diamond drill log of the these cores for the following reasons: 

1. Lack of background data on the drilling program. 
2. Regional geology details have not been provided. This does not allow the a meaningful interpretation of the 

stratigraphy. 
3. Target data on the anomalies are not available. 
4. No primary diamond host rock types were macroscopically identified. 

Interpretation and Recommendations 

Given the world-wide variety of emplacement models, age relationships to host strata and genetic origins of primary 
diamondiferous source rocks, the core was reviewed to examine the potential of any known model as a source of the 
diamond geochemistry results in sampling to date. The most common exploration model used is a diamondiferous 
kimberlite pipe that has intruded to within the depths drilled by these holes. 

If all of the holes are drilled vertically into discrete geophysical targets, them there is a possibility the relatively shallow 
holes were terminated too early if the deposit model is a pipe now completely capped by younger cover strata as seen 
at other localities (i.e. Saskatchewan). However, with increasing cover thickness, the probability of an economic 
deposit rapidly decreases and the generation of significant indicator grains at the present surface becomes more 
difficult to explain. 

If the targets drilled are resolvable into anomalies within the depths drilled, no further work is recommended until 
improved target generation techniques are employed. 
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