
MAR 19970013:  ENDIANG 
 
 
 
 
 
Received date:  Dec 01, 1997 
 
Public release date:  Dec 02, 1998 
 
 
 
 
 
 
 
 
DISCLAIMER 
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral 
assessment report, you (“User”) agree to be bound by the following terms and conditions: 
a)  Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta 

Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her 
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”), 
expressed or implied, including, but not limited to, no warranties or other representations from the 
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity, 
completeness, quality or legibility of each such scanned mineral  assessment report; 

b)  To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is 
released from, liability and responsibility for all warranties and conditions, expressed or implied, in 
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website 
including but not limited to warranties as to the satisfactory quality of or the fitness of the scanned 
mineral assessment report for a particular purpose and warranties as to the non-infringement or other 
non-violation of the proprietary rights held by any third party in respect of the scanned mineral 
assessment report; 

c)  To the fullest extent permitted by applicable law, the Minister, and the Minister’s employees and 
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and 
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or 
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of 
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses, 
arising out of or in connection with the use of the Alberta Energy website, including the accessing or 
downloading of the scanned mineral assessment report and the use for any purpose of the scanned 
mineral assessment report so downloaded or retrieved. 

d)  User agrees to indemnify and hold harmless the Minister, and the Minister’s employees and agents 
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings 
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or 
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.  

 

Alberta Mineral Assessment Reporting System 



~II 

I,• 
I . 
. 1 
··1·. 

I·: 
,.I 

I 
\I 

~1, ,, 
~1· 

,--
1 
/I . 

,re _,-

~I 

) 9//Jj/oo / ~ 

1997 ASSESSMENT SUMMARY 

METALLIC AND INDUSTRIAL MINERAL PERMITS: 

9393080543 TO 939308054 7 

FOR 

656405 ALBERTA Ltd. 

BY 

A.C. GLATIOTIS, P.GEOL. 

ON 

NOVEMBER 25, 1997 



.I 

.1 
:I 
I ., 
,, 

'\ 

'I 

e 

I 
I 
1e 
.11 

:1 
1· 
:1· 

j 

1· 
·1 

I 
I 

e 

TABLE OF CONTENTS 

1. INTRODUCTION 

2. CONCLUSIONS 

3. RECOMMENDATIONS 

4. LOCATION AND ACCESS 

5. CLAIM AND TITLE 

6. TOPOGRAPHY 

7. GEOLOGY 

7.1 The Sweetgrass Arch 

8. GEOPHYSICS 

8.1 Introduction 

8.2 Initial Ground Magnetic Surveys 

8.3 Airborne High Resolution Magnetic Survey 

8.4 Follow-up Ground Magnetic Surveys 

8.5 EM Survey 

8.6 ERT Survey 

8.7 Seismic 

9. DRILLING 

9.1 Introduction 

9.2 1995 

9.3 1997 

1 

1 

2 

2 

3 

3 

3 

5 

5 

5 

6 

6 

7 

8 

8 

9 

9 

9 

9 

IO 



I 

'· :1 
J ,, 
,, 
I 
\I ,, 
·1e 
II 
;I 
,f 
I 
I 
I· 

•. 
t 
I 

9.4 Palynological Age Determinations 11 

10. MINERALOGY AND GEOCHEMISTRY 11 

10.1 Introduction 11 

10.2 Surface Sampling 11 

10.3 Bulk Test Pits 12 

10.4 Rock Grab Samples 13 

10.5 Drill Cuttings and Core 14 
10.5.1 Dri11Hole95-I 14 
10.5.2 Drill Holes 97-1and97-2 15 

10.6 Thin Section Analyses 16 
10.6.I DH 95-1 16 
I 0.6.2 Hand Specimens 17 

11. STATEMENT OF EXPENDITURES 18 

12. STATEMENT OF QUALIFICATIONS 19 

13. REFERENCES 20 

List of Figures 

Figure I: Location Map; I to 1,500,000 scale road map of Alberta 
Figure 2: Location Map; I to 50,000 scale map with the Claim Boundary 
Figure 3: Schematic west to east cross section across the Western Canadian sedimentary basin 
Figure 4: Correlation of the uppermost Cretaceous and Paleocene formations of the S. Alta. Plains 
Figure 5: Subdivision of Edmonton Fm. according to Allen and Sanderson (I 945) and Ower (1958) 
Figure 6: Computer generated map of the top of the Cambrian 
Figure 7: Magnetic Contour Map of Lake 4 
Figure 8: Magnetic Contour Map: ground survey over primary aeromag anomaly 
Figure 9: EM34 Survey 
Figure I 0: ERT Section: line 250S crossing primary aeromag anomaly 
Figure 11: Microprobe Analysis from C.F. Mineral Research Ltd. on Samples #00 I and #002 
Figure 12: Al20 3 vs Na20 for Eclogitic Low Chrome Diopsides from hand samples #001 and #002 
Figure 13: Nap vs Ti02 for Eclogitic Garnets from samples #00 I and #002 
Figure 14: Cpx KP vs Gamet Na20 for samples #001 and #002 
Figure 15: Comparison of REE Values from DH 95-1 with the Mir Pipe and Average Kimberlite 
Figure 16: Al20 3 vs Na20 for Eclogitic Low Chrome Diopsides from DH 95-1 cuttings 
Figure 17: CaO vs Ti02 in Eclogitic Garnets from DH 95-1 core and cuttings 
Figure 18: Ti02 vs Cr20 3 in Chromites from DH 95-1 cuttings 
Figure 19: Al20 3 vs Na20 for Eclogitic Low Chrome Diopsides from DH 97-2 
Figure 20: K20 vs Ti02 for Diatreme Tourmalines from DH 97-1, DH 97-2 and sample 10001 

II 



,, 
,, 
e :I 

,I 
I 
I 
I 
I 
.,,, 

:le 
Ii 
,,. 
,,, 

I 
5 
I 

'· I 
I 

List of Photographs 

Photo 1: Raymond Haimila examines drill cuttings from hole 97-1 
Photo 2: DH 95-1, 332'; matrix supported sandstone clasts in glauconitic sandstone 
Photo 3: Boulder bed on north shore of Clear Lake 
Photo 4: Bulk test pit #1; immediately north of the boulder bed on Clear Lake 
Photo 5: Gamet Pyroxene Gneiss: hand specimen catalogue #001 
Photo 6: Gamet Pyroxenite: hand specimen catalogue #002 
Photo 7: Coarse grained tuffwith crustal xenoliths: hand specimen catalogue #008 
Photo 8: Coarse grained crystal tuff: hand specimen catalogue #016 
Photo 9: Pyroxene crystal tuff: hand specimen catalogue #012 
Photo 10: Volcanic breccia: hand specimen catalogue #015 
Photo 11: DH 95-1, 3 72', 32x, cut parallel to bedding; coarse grained, laminated, bentonitic sandstone 
Photo 12: DH 95-1, 372', 120x: high relief, angular grains at center of photo are garnets 
Photo 13: DH 95-1, 372', 120x: an olivine and a detrital dolomite amid altered lithic fragments 
Photo 14: Same photo as above with crossed polars 
Photo 15: DH 95-1, 320", 32x; med. well sorted, angular lithic sandstone 
Photo 16: DH 95-1, 320', 80x; olivine?, detrital dolomite, abundant rock fragments 
Photo 17: Same as photo 16 with crossed polars 
Photo 18: DH 95-1, 372', 32x, cut perpendicular to bedding: overview of angular sandstone texture 
Photo 19: DH 95-1, 372', 120x, cut perpendicular to bedding: abundant rock fragments 
Photo 20: Same as above with crossed polars 
Photo 21: DH 95-1, 384', 32x, cut perpendicular to bedding: overview showing abundant feldspars 
Photo 22: Same as above with crossed polars 
Photo 23: Thin section of hand sample Cat.#006, 32x: irregularly banded gneiss 
Photo 24: Same as above with crossed polars 
Photo 25: Thin section of hand sample Cat.#002, 32x: possible eclogite facies metamorphism 
Photo 26: Same as above with crossed polars 
Photo 27: Thin section of hand sample Cat.#003, 32x: granulite facies metamorphism 
Photo 28: Same as above with crossed polars 

Appendix I 
Appendix II 
Appendix Ill 
Appendix IV 
Appendix V 
Appendix VI 

Appendices 

Type Section of the Horseshoe Canyon Fonnation (Irish 1970) 
Data from Initial Ground Based Magnetic Surveys of Lake 4 and Pearl Lake 
Data from EM34 Reconnaissance Survey 
Palynological Age Detenninations by Branta Biostratigraphic Ltd. 
Drill Hole Logs 
Assay Data 

List of Maps 

Total Magnetic Intensity and Flight Path 

Filtered Anomaly Map: 500m to 1900m, reduced to pole 

III 



I 
~1 

t 
I; 
1e 
,, 
I 
a. 

I 
Ir 

·I 
I., 
-~ e 
l1 
I 

1. Introduction 

This report documents the work accomplished at the claims outlined in Section 5 of this 
report. A combination of features documented in the initial assessment report make this 
area prospective for diamond potential. These features include: 
• The underlying basement rock of the Loverna Block is Archean in age (>2.6 Ga); 
• The government lithoprobe studies indicate the presence of a mantle root deeper than 

the one at Lac de Gras; 
• Government airborne magnetic surveys reveal a prominent elliptical anomaly; 
• Government gravity data indicate an anomaly coincident with the magnetic anomaly; 
• Reconnaissance magnetic surveys indicate near surface magnetic anomalies; 
• Surface sampling found diamond indicator minerals including; G5, G9, GIO and Gl 1 
garnets and CPS clinopyroxenes which plot in the diamond inclusion field; and, 
• Surface sampling turned up hand specimens suggestive of kimberlite emplacement. 

The follow up assessment work documented in this report consists of: 
• Ground based magnetic surveys; 
• An airborne magnetic survey; 
• A follow-up ground based magnetic survey over the most prominent magnetic 
anomaly; 
• An orientation ground based EM34 survey over the same anomaly; 
• An orientation electrical resistance tomography section across the same anomaly; 
• The drilling of three exploration drill holes; 
• Surface sampling, prospecting and test pitting; and, 
• Examination of existing seismic data. 

2. Conclusions 

The conclusions based upon this second phase of assessment work include: 
• Surface sampling confirmed the glacial character of surface materials on the property; 
• Indicator minerals and rocks suggestive of a kimberlitic source were located on 

surface; 
• Initial ground magnetic surveys outlined two anomalies in Lake 4 (see figure 2 for 

location); 
• The aeromagnetic survey confirmed the existence of a large deep seated anomaly and 

indicated numerous shallow anomalies; 
• Follow-up ground magnetic work over the most prominent aeromagnetic anomaly 

increased resolution of the data but revealed variances between the airborne and 
ground based anomalies; 

• An EM34 survey was able to measure bedrock conductance through the glacial 
overburden with the coils in vertical mode. EM34 data were not correlative with the 
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magnetic anomalies in the area tested. The magnetic anomaly source is too deep for an 
EM 34 instrument in the area tested. EM surveys may be effective where kimberlite 
pipes are present at the base of the glacial overburden; 

• The ERT section yielded results indicative of a bedded sedimentary sequence above 
the primary magnetic anomaly; 

• Although drill holes did not penetrate kimberlite pipe breccias or magmatic phase 
rock, the presence of diamond indicator minerals, mafic and ultramafic lithic 
fragments and olivine grains in the core and drill cuttings strongly suggests local 
kimberlitic volcanism was a sediment source rather than volcanism associated with 
Laramide mountain building to the west; and, 

• The boulder bed on the north shore of Clear Lake is due to erosion of clay till by wave 
action rather than by glacial fluvial processes. There is no placer concentration of 
heavy minerals . 

3. Recommendations 

Based upon the field program and data analysis the following recommendation are made: 
• ER T sections should be conducted to cross the strongest airborne magnetic anomalies; 
• Existing core should be assayed for diamond content; and, 
• Verified pipe structures should be drilled, assayed and evaluated. 

4. Location and Access 

The mineral claim lies between 102°02' and 102°16' of longitude and 51°45' and 51°52' 
oflatitude in T32, R15 and 16 and T33, R 15 and 16 west of the fourth meridian, centred 
on the Chain Lakes northwest of Hanna about 23 kilometres. 

Access is by paved highway (#56) 22 kilometres north from Drumheller and 43 
kilometres east on highway 9 to the intersection of gravel road (#855). Continue north 15 
kilometres into the claim. The entire property is accessible by many gravel and dirt roads 
which service local farms. Wet conditions can make these roads impassable due to the 
amount of clay present. 
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5. Claim and Title 

The claim consists of the following Metallic and Industrial Mineral Permits: 

Permit# 
9393080543 
9393080544 
9393080545 
9393080546 
9393080547 

Area Expiration Date 
~%6 2003-08-26 
~J5W 2003-08-26 
~o ;3o'/ 2003-08-26 
~ J7Cf~ 2003-08-26 
~OL/!'16 2003-08-26 

Interest in the claim is as follows: 

656405 Alberta Ltd. 82.6% 
718709 Alberta Ltd. 7.0% 
718730 Alberta Ltd. 5.4% 
Halonen, Leo Edward 5.0% 

Total 100.0% 

6. Topography 

Elevations on the claim range from 2,620 to 2,900 metres. The Chain Lakes occupy a 
wide glacial outwash valley which has a northwest trend and runs through the centre of 
the claim. To the northeast of the valley the surface is humocky and kettled while to the 
southwest the land is gently rolling. Valley slopes are gentle with occasional steep sided 
small gullies. The Chain Lakes are typically ephemeral, drying out by mid August except · 
in unusually wet years. The lakes are alkaline forming salty mud flats when dry. 

7. Geology 

The property is underlain by approximately 2,100 metres of sediments of the Western 
Canada Sedimentary Basin deposited upon cratonic Archean rock of the Lovema block 
(GSC Bull 447, 1993). Figure 3 presents a west to east cross-section of the basin with a 
vertical arrow between Drumheller and Coronation indicating the position of the claims. 
The focus of this exploration program is the Upper Cretaceous which coincides with the 
Laramide orogeny to the west. Figure 4 summarizes the regional breakdown of 
formations in this time frame. 

3 



I 
1. -e 
I\ 
I 
I 
I 
I 
I 
I ,_ 
I ,, 
I 
I 
I 
I 

•. 
I 
I 

The surface materials covering the entire property are glacial in nature ranging from 10 to 
50 m in thickness. The northwest trending valley occupied by the Chain Lakes is a 
geomorphological divide. To the northeast of the valley the terrain is strongly kettled. 
To the southwest is gently rolling till plain with glacial-fluvial channels which drained in 
a southwesterly direction. The valley occupied by the Chain Lakes appears to be a glacial 
outwash which formed at the toe of the retreating ice sheet at a point where the retreating 
ice stalled and became stagnant. 

Directly underlying the Pleistocene glacial deposits are Upper Cretaceous rocks of the 
Edmonton and Bearpaw Formations which are the focus of interest in this report. These 
sediments belong to the Bearpaw-Cypress Hills megacycle, a regressive sequence due to 
uplift of the Laramide orogeny to the west which provided sediments deposited in the 
Bearpaw Sea. A progressively shallower sequence of environments is represented 
starting with the offshore Bearpaw shales progressing through littoral marginal marine, 
coastal plain and alluvial fan-braid plain upward to the Paleocene erosion surface. The 
shales of the Bearspaw wedge out westward. The Edmonton Formation thickens 
westward and in combination with the Belly River Formation becomes the Brazeau 
Formation. 

The Edmonton Formation is stratigraphically complex. The outstanding features of this 
formation are: 
• pronounced lensing and interfingering of strata so no two sections are identical; 
• a great amount of bentonite in the beds; and, 
• the presence of numerous coal seams. 

Allen and Sanderson (1945) break the Edmonton Formation into three members (Fig. 5). 
The Lower Member is 200 m thick. It is comprised of bentonitic sands and shales, 
numerous coal seams and scattered fossiliferous limestone beds. This unit correlates to 
the Horseshoe Canyon Formation oflrish (1970). The Middle Member is 100 m thick. It 
consists of bentonitic sands and shales with fewer coal seams. The Kneehills tuff is a 
marker horizon at the top of the unit ranging from 0.15 to 0.3 m thick. It is found over 
700 miles across southern and central Alberta. M. Shafiqullah (1963) assigned an 
absolute age of 66 million years to the tuff. P.L. Binda (1969) demonstrated progressive 
fining of median grain size in the tuff with distance north from the U.S.- Alberta border, 
indicating a southern source for the tuff. The Upper Member also consists of sands, shales 
and coal seams. Fossils of Triceratops, Tyrannosaurus, Thescelosaurus and 
Ankylosaurus have been found in Upper Member sediments above the Kneehills tuff 
(Sternberg, 1947). The top of the Edmonton Formation is an erosion surface. 

The Bearpaw Formation is gradational with the overlying Edmonton Formation 
consisting of bioturbated basinal shales and silts. 

4 
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The bentonitic component of the Edmonton formation has been widely considered to be 
the result of volcanism associated with the Laramide orogeny and mountain building in 
the west. Erosion has removed all of the sediments of the Upper member and some of 
the Middle member to a level below the Kneehills Tuff. What remains of the Edmonton 
Formation is equivalent to the Horsehoe Canyon Formation described by Irish (1970). 
Appendix I contains the detailed section done by Irish. 

7. 1 The Sweetgrass Arch 
The Sweetgrass Arch plunges northward from the Kevin-Sunburst Dome into 
southeastern Alberta where it meets the south plunging Bow Island Arch. A break 
between the arches is called the Suffield Saddle. Figure 6 locates the position of these 
features relative to the property. 

The modem expression of the arches is erosion of progressively older strata over the arch 
axis. The arches have a long and complex history which extends back to the Precambrian. 
They arose as a flexed hinge for shelf sedimentation on the western continental margin of 
the craton. Subsequently, the hinge was amplified by sedimentation from western 
sources. Lorenz (1982) suggested that episodic thrusting in the fold and thrust belt 
depressed the lithosphere, displacing mantle which further elevated the arch along pre
existing zones of weakness. 

During the Laramide orogeny the combination of sediment loading in the basin, which 
would further have flexed the arches, and compressive structural forces, due to mountain 
building, may have penetratively fractured the crust in such a way as to create pathways 
to the surface for kimberlitic magmas. 

8. Geophysics 

8. 1 Introduction 
A prominent magnetic anomaly centred in the claims was obvious in airborne magnetic 
surveys performed by the government (Ross 1995). The magnetic anomaly is coincident 
with a gravity anomaly also revealed by government data (Ross 1995, p.210). Previous 
reconnaissance magnetic work confirmed the large scale magnetic anomaly and identified 
near surface magnetic signatures which could be due to the presence of near surface 
kimberlite pipes (Haimila, 1995). 

Two ground based surveys were conducted early in 1997 to follow up on the 
reconnaissance work. Lake 4 and Pearl Lake were surveyed early in 1997. High diurnal 
magnetic fluctuations rendered the data collected during the Pearl Lake uninterpretable. 

5 
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An airborne magnetic survey was undertaken to cover the entire property. A prominent 
strong deep anomaly was delineated which corresponds well with the larger scale 
government surveys. Filtering of the data set revealed numerous anomalies closer to the 
surface. The most prominent filtered aeromagnetic anomaly was targeted for a detailed 
follow-up magnetic survey. An EM34 survey and an ERT section were undertaken to 
verify the airborne magnetic data. A cursory examination of existing seismic data sought 
to establish some correlation with the magnetic data. 

8.2 Initial Ground Magnetic Surveys 
Two ground based magnetic surveys were carried out usmg a caesmm vapour 
magnetometer to follow up on data gathered during reconnaissance work. Data are 
contained in Appendi@ , J / 

In February of 1997 a baseline was established on Lake 4 (the small lake east of Clear 
Lake) using a north-south fence line which runs into the lake. Lines were run 
perpendicular to the fence line at 50 metre intervals to 700S. Magnetic readings were 
taken at 25 metres intervals. When anomalous readings were encountered infill readings 
were taken around that location. Diurnal magnetic drift was corrected for by surveying 
closed loops to an established base point. Superimposed upon a background of magnetic 
values which increase westward are two localized magnetic irregularities, A and B, of 
similar magnitude (Fig. 7) . 

In March of 1997 a baseline was established using an East-West fence parallel to the road 
in order to follow up reconnaissance anomalies on Pearl Lake. Lines were run 
perpendicular to the fence line every 50 metres. Readings were collected every 25 metres 
along the grid lines. Wherever anomalous values were encountered infill readings were 
taken in the vicinity. Diurnal magnetic fluctuations were too high and too rapid during 
the day for the data to be corrected. 

8.3 Airborne High Resolution Magnetic Survey 
The aeromagnetic survey was performed by Spectra Exploration Geoscience Corp. The 
area covered is bounded by the coordinates 51°45'N to 51° 52.l'N and 112° 3.5'W to 
112°15'W. The survey was flown 100 meters above the ground surface on a North-South 
grid with lines spaced 200 metres apart. East-West cross lines were flown every 
kilometre to tie in the grid. 948 line kilometres were flown on the survey lines and 199 
line kilometres were flown on tie lines for a total of 1, 14 7 line kilometres. 

The geophysical system was carried by a Piper Navajo aircraft flying at 70 metres per 
second yielding one magnetic reading every 7 metres. The primary geophysical system 
was a high sensitivity, caesium vapour magnetometer. Support equipment included a tri
axial fluxgate magnetometer, video camera, video recorder, radar altimeter, barometric 
altimeter, GPS receiver and navigation system which records real time flight path 
information. 

6 
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A high sensitivity caesium vapour base station magnetometer was employed to correct for 
diurnal fluctuations in magnetic field strength due to solar activity. Time synchronization 
was accomplished with a GPS receiver. Ground GPS data from the base station was used 
to correct flight path data. 

A large elliptical magnetic anomaly was delineated rangmg from 57790 to 58195 
gammas. Filtering revealed near surface anomalies of interest as exploration targets 
(Maps 1 and 2). 

8.4 Follow-up Ground Magnetic Surveys 
A survey grid was established using the fence line, parallel to the road running north from 
Clear Lake, as a baseline. Grid zero was located at the south post of the gate providing 
access to the field. Grid lines were run perpendicular to the baseline every 50 metres. 
Pickets were posted every 100 metres with pin flags set at 20 metre intervals. 

A GSM-19 Overhauser memory magnetometer/gradiometer was used for measurement of 
total magnetic field and magnetic gradient in the survey. The device functions as a proton 
head magnetometer which has been modified for continuous data acquisition. Readings 
were continuously collected as the lines were traversed yielding a data density of 1 
reading per metre. 

A total field magnetometer measures the intensity of the earth's magnetic field in units of 
nanoteslas (nT). Ferromagnetic materials, occurring in the earth's magnetic field, tend to 
alter the field. Such materials, therefore, can be recognised as total field anomalies. The 
strength of the anomaly will be dependant largely on the mass of the ferromagnetic 
material and the depth of burial. Kimberlites often disturb the background total magnetic 
field causing anomalies in the order of tens of nanoteslas. 

A magnetic gradiometer measures the change in total magnetic field between two sensors 
mounted at different heights above the ground. Gradient measurements have the 
advantages of being more sensitive to very near surface formations and being unaffected 
by diurnal changes in the earth's magnetic field. Gradient measurements, however, have 
a shallower depth of investigation than total field measurements. 

The survey revealed a buried pipeline running parallel to the baseline. This was filtered 
out of the final plot of the total field data (Fig. 8). The survey was conducted on the east 
flank of the primary aeromag anomaly. The large scale features of the survey are similar 
to the aeromag data with readings ranging from 58740 to 58794 nT. There is 
considerably more character in the ground based survey than seen in the aeromagnetic 
map. The irregularities seen on the surface of the much larger anomaly indicates 
magnetic sources closer to the surface. 

7 
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8.5 EM34 Survey 
A trial EM34 survey was undertaken to determine whether a prominent aeromagnetic 
anomaly could be verified by measuring shallow electrical conductivities of the 
subsurface. A Geonics EM34 instrument was used to collect terrain conductivity data. 

Terrain conductivity is defined as the bulk electrical conductivity of the subsurface. It is 
a measure of the combined electrical conductivity of the soil matrix and pore fluids. 
Typically, electrical conductivity is greater for finer matrix grain sizes (i.e., clays are 
more conductive than sands, and shales are more conductive than sandstones). 
Additionally, high total dissolved solids (i.e. "salts") in the pore fluids will increase 
terrain conductivity. 

Terrain conductivity instruments use the principles of electromagnetic induction to 
measure the electrical conductivity of the soil. A transmitter coil induces electrical 
current to flow in the subsurface. A receiver coil measures the strength of this current 
which, under a limited range of conditions, is directly proportional to the conductivity of 
the soil. 

Generally, the depth of investigation of an electromagnetic (EM) device is a function of 
transmitter - receiver intercoil spacing and the dipole (or coil) orientation. The EM34, 
with an intercoil spacing of 40 metres has a maximum depth of investigation of 60 metres 
in the vertical dipole mode and 30 metres in the horizontal mode. 

In the horizontal mode the EM34 was not able to penetrate through the glacial till. 
Highly alkaline soils gave rise to readings of high conductivity. In the vertical mode the 
conductivity of the underlying bed-rock was determined (Fig. 9). No correlation exists 
between the EM survey and the magnetic data. The source of the magnetic anomaly is 
below the range of this instrument in the location surveyed. 

8. 6 ERT Survey 
Electrical Resistance Tomography is technique for mapping the distribution of 
subsurface electrical resistivities in a cross-sectional format. Data are collected through a 
linear array of 61 electrodes coupled to a DC resistivity transmitter-receiver with an 
electronic switching box. The collection and recording process is driven by a laptop 
computer. The data are inverted using a 2-D finite difference inversion routine. The final 
product is a two dimensional cross-section which plots conductivities in milliSiemens per 
meter (mS/M) versus depth. 

One ERT line was run on the 250S using 1.2 Km of cable. It extended from the fence line 
(0) westward to the far shore of Lake 6 (1200), cutting across the primary aeromagnetic 
anomaly and terminating in a secondary anomaly (Fig. 10) Surface water had evaporated 
and the silts were desiccating with the formation of mud cracks. Lake sediments were 
still wet enough that they could only be traversed using snow shoes. 

8 
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The section reveals flat lying sediments which appear to drape down on either side. Edge 
effects and lack of data control point are responsible for the vertical nature of the 
anomalies. 

8.7 Seismic 
An attempt was made to utilize reflection seismic profiles to locate diatremes and pipes 
on the claims. Prior to possible purchase of the appropriate coverage in the area a quality 
inspection of seventeen lines was undertaken by Dr. N. Haimila, R. Haimila and A. 
Glatiotis. 

During the inspection it was determined that the resolution at shallow depths was not 
good enough for the intended purposes. Also, the commmon depth point processing used 
in the petroleum industry focused on horizontal and subhorizontal events and tended to 
nullify most vertical events except for faults that offset bedding. 

It was observed that deep within portions of the seismic sections there were large arched 
events. Additionally, diffraction patterns on some of the seismic lines were concentrated 
in sections 19, 20, 29 and 30 of township 32, range 15W4 and sections 14, 23 and 24 of 
township 33, range l 5W4. Although these features are not definitive, they appear in the 
areas where other geophysical methods indicate anomalies. 

9. Drilling 

9. 1 Introduction 
Three holes have been drilled to date on the property. In 1995 a vertical hole was drilled 
under the supervision of 656405 Alberta Ltd. to a total depth of 386 feet. Two holes were 
drilled in 1997. Borehole 97-1 was located over a magnetic high obtained from the 
ground based magnetic survey which was a follow-up to the aerial survey. Borehole 97-2 
was drilled at -45° to test a magnetic high mapped by an initial ground magnetic survey 
over Lake 4 which revealed an anomaly which was not present in the filtered airborne 
maps. 

9.2 1995 
The 1995 drill program, managed by the property owners, targeted one hole over the 
highest magnetic readings obtained by orientation magnetic data. A vertical hole was 
collared on the east side of the road that passes between Lake 4 and Clear Lake just north 
of the lakes (Fig. 2). 
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A tricone was used to a depth of 315 feet because the bed-rock was soft. Drill cuttings 
from the upper part of the hole were not sampled, losing valuable information in 
lithologies of interest. The rest of the hole, to a total depth of 386 feet, was cored using a 
3" split tube core barrel. A clay rich interval in the upper part of the hole was described 
as having a blue colour. This material could have been kimberlitic in nature. 

A section of core from 332 feet consisted of green glauconitic sandstone with matrix 
supported mudstone clasts (Photo 2). This may represent a submarine landslide. One 
clast at the top of the section deformed sediment under it in such a way as to suggest it 
was dropped into place. The remaining core from 320 to 334 feet ~as bentonitic 
sandstone with occasional large sandstone or mudstone clasts. Coally fragments are 
abundant. Grains of pink garnet, green pyroxene, mica (black, brown, yellow and green) 
and sapphire were identified using a binocular microscope. Thin sections confirmed the 
presence of garnet and olivine grains along with altered mafic rock fragments. Some 
textural features suggest the emplacement of the sediments is due to landslides in a 
shallow water environment. The sediments are reworked volcanics with diamond 
indicator minerals present. The environmental mechanism needed to explain this 
combination of features is proximity to a nearby kimberlitic volcanic crater rim. 

9.3 1997 
Two exploration holes were cored with a TH 60 Ingersol Rand drill-rig. Core was 
recovered with a 3" split core-barrel and a wireline. Hole 97-1 was collared north of Clear 
Lake and drilled vertically to a depth of 252 feet. Hole 97-2 was collared east of Lake 4 
and angled at 45° from the horizontal to drill through a magnetic high under the lake (Fig 
2) determined by the initial magnetic survey. 

Hole 97-1 drilled through a typical section of Edmonton Formation; interbedded, 
bentonitic sands, silts, coal and muds. The sequence is typical of a near shore shallow 
marine/deltaic environment with a high volcanic component. Drill cuttings were . 
periodically panned as the hole was being drilled. Likewise sections of core were shaved 
and panned to determine what heavy minerals were present. Garnets were abundant in 
the upper part of the hole. Blue sapphires and clinopyroxene grains were found. 
Marcasite worm casts and diatoms were abundant as was magnetite. Fewer indicator 
minerals were found in clean, well sorted sands at the bottom of the hole. Drill cuttings 
were caught and retained for future analysis. 

Hole 97-2 was cored to 242 feet where core retrieval became impossible. The core 
would not lock into the core barrel but would slip out when the barrel was retrieved on 
the wireline. The softness of the sediment and the high bentonite content contributed to 
this problem. The only way to retrieve the core was to over-drill until the core barrel 
split. The core barrel would then jam inside the drill string making retrieval difficult. 
Coring was abandoned in favour of conventional drilling to a depth of 677 feet where 
coring resumed. The hole was drilled to a total depth of 723 feet. The rate at which the 
drill angle steepened was higher for conventional drilling than for coring. As a result, the 
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hole did not reach to the target magnetic anomaly. The cored top section was similar to 
hole 97-1. Drill cuttings were retained from the section which was drilled conventionally 
but have not been logged. The middle section consisted of very fine grained muds and 
silts which had a tendency to wash away altogether. When coring resumed it was in finely 
laminated, bioturbated, mud and claystones which are probably correlative to the 
Bearpaw Formation. 

9.4 Palynologica/ Age Determinations 
Samples of core from drill holes 9S-1 and 97-1 and 97-2 were submitted to Branta 
Biostratigraphy Ltd. for palynological age determinations (Appendix IV). From drill hole 
9S-1 samples were submitted from 314 feet and 322 feet depth (the glauconitic section 
seen in Photo 2). From hole 97-1 a sample was submitted from 174 feet depth. From 
hole 97-2 a sample was submitted from 100 feet depth. All samples yielded 
determinations of Late Campanian to early Maastrichtian age. 

10. Mineralogy and Geochemistry 

10. 1 Introduction 
Previous surface sampling recovered G 1, G2, GS, G9, G 10, G 11 garnets of both eclogitic 
and peridotitic origin; CPS chrome diopsides in the diamond inclusion field and 
phlogopite flakes which plot in the kimberlite field. Various rock grab samples from the 
glacially modified surface had textures and compositions which strongly suggest 
kimberlitic origin (Haimila, 199S). Surface prospecting and sampling was undertaken to 
confirm these findings. Mineral grains were hand picked from core of hole 9S-1 and 
analysed. Drill cuttings from 9S-1 were concentrated and analyzed for indicator minerals. 
Drill cuttings from holes 97-1 and 97-2 were concentrated and analysed for indicator 
mineralogy. A sandstone interval from 97-2 was split, crushed, concentrated and 
analysed for indicator mineralogy. Thin sections were cut from drill holes 9S-1, 97-1 and 
97-2. Petrographic analysis of these sections is only partially complete but has 
encouraging results. 

10.2 Surface Sampling 
Three samples were taken of surface materials. 10001 was a S gallon bucket of beach 

~ sands taken from the south shore of Clear Lake. 10002 was a S gallon bucket of beach 
_ sands taken from the north east shore of lake 6. 10003 was a S gallon bucket of beach 

sands taken from the south east shore of Pearl Lake (Fig. 2). 

Sample 10001 was submitted to Loring Labs for concentration, magnetic separation, 
grain picking and analysis. 22.2 Kg of sample were screened. The + 3S mesh and the -80 
mesh material was discarded. 16.4 Kg of +80 mesh was concentrated using the Wilfley 
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table yielding 289 grams of concentrate. Using heavy media the concentrate was 
separated into three density categories; SG<2.9, SG 2.9-3.3, SG>3.3. The light fraction 
was discarded. The middlings were magnetically separated into magnetic and 
nonmagnetic parts. A Franz Magnetic Separator was used to classify the heavies into 
magnetic, paramagnetic, weakly paramagnetic and nonmagnetic categories. 

A total of 64 indicator mineral grains were picked including: 7 garnets, 43 Cpx, 6 
ilmenites, 1 chromite and 7 olivines. Fifteen grains were analyzed yielding: 5 G5 garnets, 
3 Zn-spinels, 1 epidote, 2 tourmalines and 4 ilmenites (Appendix VI-D). Tourmaline, 
epidote and Zn-spinel grains were misidentified as clinopyroxene and olivine. The 
chromite grain was submitted for assay but disappeared. One of the tourmalines plot in 
the Group I kimberlitic field for tourmalines (Fig.20). One low chrome garnet has 0.06 
wt% Na20 which is close the levels recognized as deriving from lithospheric mantle. 

A boulder bed on the north shore of Clear Lake (Photo 3) was initially thought to 
represent a glacial-fluvial deposit which might have concentrated indicator minerals. 
About two pounds of sand and gravel was panned by hand to concentrate heavy minerals. 
A rolled flake of gold about .5mm in diameter was found with an abundance of 
magnetite, garnets, pyroxenes, and amphiboles. A bulk test of the boulder bed was 
planned to evaluate the concentration of heavy minerals at this location. 

10.3 Bulk Test Pits 
A bulk test was conducted at grid coordinates 600S, 450W; just back from the boulder 
bed on the north shore of Clear Lake. The objective was to dig through and sample the 
horizon which gave rise to the boulder bed on the lake shore. It was thought that the 
boulder bed might be a glacial-fluvial channel which may have concentrated heavy 
minerals. 

A 14.5 foot deep pit was dug with a backhoe. No glacial-fluvial gravels were 
encountered. The top 5 feet were medium to coarse grained, well sorted, loose sand with 
some silt, possibly lacustrine in origin. From 5 to 14.5 feet was chocolate brown, silty 
clay till. Boulders, cobbles and gravel sized material were supported in a matrix of clay. 
Several gneiss boulders had deteriorated to granular gravel in situ within the clay. 
Occasional silty lenses were present in the till. The boulder bed developed through the 
erosive action of waves removing fine grained material from the till rather than from 
glacial-fluvial sorting 

Material from all horizons were loaded into a cement mixer. Water was added at a steady 
rate to carry away the fines in suspension. Material too coarse to wash away was caught 
in buckets and retained. The sample was seived into various size fractions and 
concentrated in a Pleitzjig. Results of heavy mineral separation are pending. 
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Diamond indicator minerals and kimberlitic rock specimens found in the boulder bed 
were also released from the till. 

A second test pit was dug at 300S, SOOW to a total depth of 13 feet. The entire hole was 
in clean, yellowish, glacial-lacustrine silts with occasional drop stones. Gypsum roses 
were common. Samples were bagged without washing and retained for mineral 
separation. The silt was later seived but was too fine to be concentrated by the Pleitzjig. 

10.4 Rock Grab Samples 
Two ultramafic specimens of very high metamorphic grade were recovered from the 

- boulder bed on the north shore of Clear Lake. Sample #001 (Photo S; labelled RHl in 
Fig.11) is a garnet pyroxene gneiss with a specific gravity of 3.46. Sample #002 (Photo 
6; labelled RH2 in Fig.11) is a garnet pyroxenite with a specific gravity of 3.64. Both 
samples contain GS garnets with elevated sodium content. One garnet (grain 9 in sample 
#002) plots just inside the diamond inclusion field for eclogitic garnets (Fig.13). The 
clinopyroxenes in both samples are potassic and were classified as eclogitic by C.F. 
Mineral Research Ltd. (Fig.11 ). One clinopyroxene (grain 10 in sample #002) plots in the 
diamond inclusion field for eclogitic low chrome diopsides (Fig.12). Plotting Cpx K20 
versus Na20 in the garnets places both of these specimens in the field of Group I 
kimberlites (Fig.14). Both specimens are probable chemical equivalents of basalt or 
gab bro. 

Several specimens were collected which have the appearance of conglomerate but fall 
into the categories of milled volcanic breccia to lithic lapilli tuff. Specimen #008 (Photo 
6) is an example in which well rounded crustal fragments are supported in a sandy matrix. 
The observed texture is as explainable by kimberlitic volcanism as by strictly 
sedimentary processes. 

Sample #016 is one example of many coarse grained crystal tuff boulders that were 
found. Jn this specimen mafic and felsic lapilli fragments are supported in a sandy matrix 
of crustal minerals which includes red garnets (almandine). Although bedding was not 
well developed in this example, other samples were found with bedding well defined. 
Numerous examples of pyroxene crystal tuff (Photo 8) were also located. 

Several examples of volcanic breccia were found with a texture that is almost mylonitic 
in nature. Specimen #01 S (Photo 9) is a good example. The manner in which the fine 
grained mafic matrix appears to flow around felsic xenoliths suggests the material was 
moving very quickly prior to lithification. 

Numerous rocks and boulders of dark grey phlogopite porphyry were also located. These 
have been described alternately as minettes and kimberlites by geologists familiar with 
these lithologies. Samples Rl, R3, and RS were collected from the boulder bed on Clear 
Lake. RS was collected from Pearl Lake. All were submitted to Ashton Mining Canada 
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Inc. for identification (Appendix VI- F). Ashton in tum submitted them to Min-En Labs 
for whole rock ICP analysis. All four samples have the composition of lamproite. 

Another igneous lithology is present in weathered tills in anomalous quantities. Sodalite 
and cancrinite bearing syenite rocks are abundant. No surface outcrops are known of this 
rock type in the upstream direction of ice movement. 

The abundant hand samples, suggestive of kimberlitic origins, discovered on surface may 
have a local source coincident with magnetic anomalies delineated by the geophysical 
studies. 

10.5 Drill Cuttings and Core 

10.5.1 Drill Hole 95-1 

A 19.6 Kg composite sample of drill cuttings, which were retained during the coring 
portion of drilling, was submitted to Loring Labs for heavy mineral concentration, 
magnetic separation, mineral picking and analysis (Appendix VI-A). Two garnet and 2 
Cpx grains were picked. 

A second 37 Kg composite sample of drill cuttings was also submitted for the same 
analysis. Additionally, half the sample was split and submitted for ICP whole rock 
analysis including rare earths. Eight grains were picked and analysed yielding 4 garnets, 
3 Cpx and one blue sapphire corundum (Appendix VI-B). An additional 8 grains were 
picked from this sample and microprobed yielding: 3 garnets, 3 Cpx, one sphene and 1 
spinel. S garnets were classified as GS and 2 as G8. Five Cpx grains were classified as 
CP2 and 1 CP8. 

All the Cpx grains plot in the diamond inclusion field for low chrome diopsides (Fig. 16). 
Notably, CP8 clinopyroxenes have hitherto only been identified as inclusions in 
diamonds and never in matrix kimberlite or lamproite (Fipke et. al. 199S, GSC Bull. 423, 
p.6S) ... None of the garnets plot in the diamond inclusion field but are an unusual 
occurrence in sediments deposited so far from the Canadian Shield in the Western 
Canada sedimentary basin. 

Figure l S compares REE values from the 9S-1 drill cuttings sample with values found at 
Mir and in an average kimberlite (Mitchell 1989). A marked similarity with the Mir 
kimberlite pipe are apparent. This suggests the volcanic sediments have a strong 
kimberlite component. 

R. Haimila picked 10 grains from the core: 4 of which are garnets; 3 were staurolite, 1 
was titanite, 1 was plagioclase and 1 blue crystal was too small to be analysed. The 
garnets were classified as: 1 G3, 2 GS and 1 G8 (Appendix VI-B). None of the garnets 
plots in the eclogitic diamond inclusion field for Na20 vs Ti02• One garnet, grain 106 F, 
plots in the eclogitic diamond inclusion field for CaO vs Ti02 (Fig.18). 
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In order to assay some picroilmenite, ilmenite and chromite examples R. Haimila also 
picked a number of dark coloured grains from the magnetic separations of the hole 95-1 
cuttings sample. These were mounted, polished and microprobed (Appendix VI-B). Of 
the 11 grains selected there were: 2 chromites, 1 ilmenite, 1 Ti-magnetite, 3 altered Fe-Ti 
oxide/hydroxides, 3 rutiles and 1 allanite. 

Both chromites, plot in the Argyle field (Fig. 19). Allanite is a REE mineral which is 
chemically reactive. It could only be found in this location if it were volcanically 
emplaced. 

A variety of interesting mineral grains were hand picked from coarser sandstones in hole 
95-1. These were submitted to M. Glatiotis for semiquantitive SEM/K.evex analysis 
(Appendix Vl-E). The presence of sapphire was confirmed. 

10.5.2 Drill Holes 97-1 and 97-2 

Drill cuttings were collected while hole 97-1 was being drilled. 3 72 .4 Kg of cuttings 
were submitted to Loring Labs for heavy mineral concentration, magnetic separation, 
mineral picking and analysis. A total of 208 indicator minerals were picked including: 98 
garnets, 71 Cpx, 14 ilmenite and 25 olivine. 7 gold grains were also picked from the 
sample. Of 17 grains submitted for microprobe analysis; 5 were staurolite, 5 were 
garnet, 5 were tourmaline and two were apatite. 

Of the garnets that were microprobed 4 are G7 and 1 is G 11. G7 and G 11 garnets derive 
from peridotite source rocks. The presence of these garnets indicates a volcanic source 
with an ultramafic component. 

Figure 20 plots K20 versus Ti02 content of the tourmaline grains and compares them 
with tourmalines found in a variety of diamond pipes. All the tourmaline grains are 
potentially pseudomorphous after Group I and II Cpx which argues favourably for a 
kimberlitic source for these grains. 

The gold grains are visible nuggets and flakes up to 1.5 mm long. They are surprisingly 
coarse considering the fine grained nature of the sandstones from which they derive. Gold 
is commonly found in volcanic horizons in Alberta. 

Three samples were taken from drill hole 97-2 for heavy mineral separation and analysis. 
One composite sample was made from the drill cuttings from the top half of the hole (97-
2A) and another composite sample was made from drill cuttings from the bottom half of 
the hole (97-2B). Both samples filled one five gallon pail each. Sample 97-2 was half of 
the split core from a sandy interval at the bottom of the hole between depths of 370 and 
386 feet. The samples were submitted to Loring Labs for heavy mineral separation, 
classification into magnetic categories, mineral picking and microprobe analyses. 
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Eight mineral grains were picked from 97-2A but 10 grains were analysed. 10 mineral 
grains were picked from 97-2B but only five were analysed. Incorrect labelling or a 
transposition error was made in reporting at Loring Labs. From sample 97-2, 19 grains 
were picked as ilmenites, none of which were actually ilmenites but were pyroxene, 
tourmaline and spinel. Also, grains picked as Cpx from samples 97-2 A and B were 
actually tourmaline and spinel. 

The Cpx grains were correctly identified as low chrome diopsides by Loring Labs but 
were plotted on the chart for high chrome diopsides thereby misidentifying the 
significance of the grains (Appendix VI-D). When plotted on the correct chart only one of 
the Cpx grains from drill hole 97-2 plotted outside the diamond inclusion field (Fig.19); a 
substantial error. 

The tourmaline grain from sample 97-2 plots in the field for tourmalines potentially 
pseudomorphous after Group I Cpx (Fig. 20). Loring Labs gives no indication of the 
significance of tourmalines in their report (Appendix VI-D). 

10. 6 Thin Section Analyses 

10.6.1 DH 95-1 

Four polished thin sections were made at the University of Calgary from the core of DH 
95-1 at depths of 320', 372' and 384'. The notable features are: 

• angularity of quartz shards and feldspar grains; 
• presence of mafic, and ultramafic lithic fragments; 
• presence of olivine, pyroxene and garnet grains; 
• pseudomatrix of lithic fragments that have altered to bentonite and 
• detrital dolomite and siderite. 

The slide which best demonstrates the olivine and mafic lithic fragments was cut parallel 
to bedding in a coarse grained lamination (Photo 11 ). The sediments were deposited 
proximal to a volcanic source. Olivine grains travel no farther than three kilometres in 
sedimentary environments before chemically weathering away. The macroscopic 
textures are sedimentary but the angularity of the grains is evidence that there was 
relatively little sedimentary reworking before deposition. 
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10.6.2 Hand Specimens 

Five polished thin sections were prepared at the University of Calgary from hand 
specimens: #002, #003, #006, #009, and #OI9. 

Sample # 002 (Thin section photos 25 and 26; hand specimen photo 6): Gamet 
pyroxenite of eclogite grade metamorphism was found in the boulder bed on the north 
shore of Clear Lake. Specific gravity is 3.64. Mineral Research microprobed I I grains 
from this specimen (RH2 in Fig. I I). Five grains were GS almandine garnets, three were 
eclogitic clinopyroxenes, one was ilmenite and the remaining two were quartz. One cpx 
plotted in the diamond inclusion field for low chrome diopsides (Fig. I 2). One garnet 
plotted in the diamond inclusion field for eclogitic garnets (fig.13). The garnets are sodic 
and the clinopyroxenes are potassic. A chart comparing those features indicates both 
group I and II kimberlite composition. This rock was subject to eclogitic facies 
metamorphism in the diamond stability field. Its original composition was probably 
basalt or gabbro. 

- Sample #003 (Thin section Photos 27 and 28) is a high grade metamorphic rock found on 
the north shore of Lake 4. This specimen has a specific gravity of 3.05. In hand 
specimen there appeared to be corundums pseudomorphous after plagioclase. The grains 
have feldspar twinning but show a conchoidal fracture which is not characteristic of 
feldspar. Corundum replacing plagioclase indicates pressures in excess of I 0 Kbars. In 
thin section the plagioclase is cloudy with extremely corroded edges. Metamorphic 
garnet, amphibole and pyroxene developed at the expense of the plagioclase. 

:2. 3 ;J_ 'I 
Specimen #006 (Thin section photos 2-'r"and 3-tl) is a high grade, banded metamorphic 
rock found on the east shore of Pearl Lake. The primary components are: hornblende, 
quartz, almandine and zoisite. 

Thin section examinations were performed by Beth Haverslew. Examination of the 
remaining thin sections is not yet complete. Additionally, 34 thin sections were prepared 
by Mount Royal College from drill holes 97-1 and 97-2 and hand specimens. A report of 
these examinations is still pending. 
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11. Statement of Expenditures 

Management: 

Geology: 
Literature Search: 16 hours @ $60.00/hour 
Biostratigraphic Analyses: 4@ $181.90 

Geophysics: 
Spectra Airborne Magnetic Survey 

Drilling: 
1995 
1997 
Reclamation and Test Pits 

Laboratory Analyses 
Loring Labs: 
Ashton Mining 

~of C Contract Services 

Thin Sections 
U of C. Slide Preparation: 
M.R.C. Slide Preparation: 

examination: 

718709 Alberta Ltd. 

6@ $ 64.20 
34@$ 35.00 
5 @$100.00 

Labour, ground mag., EM34, ERT, supervision, prospecting, etc 
Report Preparation 

$ 15,000.00 

$ 960.00 
$ 727.60 

$ 14,526.32 

$ 15,000.00 
$ 30,251.73 
$ 500.00 

$ 6,008.14 
$ 756.51 ,/ 
$ 150.00 
$ 160.50 

$ 385.20 
$ 1,190.00 ,/ 
$ 500.00 

$ 57,407.70" 
$ 5,000.00 ,I 

$148,528. 70 
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12. Statement of Qualifications 

I, Andreas C. Glatiotis of Calgary, Alberta do hereby certify that: 

1. 

2. 

3. 

4. 

I am a consulting geologist with a business address at: 
5643 Brenner Crescent NW, Calgary, Alberta, Canada; 
phone/fax: (403) 282-0145; 
E-mail: glatiota@cadvision.com. 

I am a graduate of The University of Calgary: 
Department of Geology (B.Sc. 1977) 

I have practised my profession in mineral exploration and development for the 
past 20 years. 

I am a member in good standing of the Association of Professional Engineers, 
Geologists and Geophysicists of Alberta (APEGGA). 

5. I have based this report upon information provided to me by 656405 Alberta Ltd. 
and upon work performed by me or under my supervision in 1997. 

6. I have an indirect interest in this property as an investor in 718709 Alberta Ltd. 

Signed and dated this 25th day of November, 1997 at Calgary Alberta. 
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A Comparison of Rare Earth Element Values 

DH 95-1 MIR average Kimberlite 
ppm ppm ppm 

La 20.0 21.5 150.0 

Ce 37.0 43.5 200.0 

Nd 17.0 10.7 85.0 

Sm 3.2 2.2 13.0 

Eu 0.4 0.8 3.0 

Tb 0.6 1.0 

Yb 1.4 0.1 1.2 

Lu 0.2 0.03 0.16 

Hf 3.6 na 5.6 

Cs 1.8 na 2.2 

u 2.0 na 3.1 
(diamondiferous kimberlites from the centre of the Siberian Platform have lower U (1.2 ppm) and 
Th (6.7 ppm) than barren marginal kimberlites ( U = 2.5 ppm, Th= 17.5 ppm) 

Th 5.1 na 17.0 

Rb 32.0 na 73.0 

Figure 15: Comparison of REE Values from DH 95-1 with the Mir Pipe and average 
Kimberlite. 
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Photo #1 : Raymond Haimila examines drill cuttings from hole 97- l in the field . 

Photo 2: DH 95-1, 332': Glauconitic SS with matrix supported 'clasts'. Clase in section of core at left 
deforms the sediment underneath it suggesting it was dropped into place. 
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Photo 3: Boulder bed on the north shore of Clear Lake 

Photo 4: Bulle test pit #1; immediately north of the boulder bed on Clear Lake. 
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Photo 5: Garnet Pyroxene Gneiss: hand specimen catalogue #001 
Probable composition of metabasalt or metagabbro in the eclogite metamorphic facies . 

Photo 6: Garnet Pyroxenite: hand specimen catalogue #002 
Probable composition of metabasalt or metagabbro in the eclogite metamorphic facies. 
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Photo 7: Coarse grained tuff with crustal xenoliths: hand specimen catalogue# 008 
Sand sized matrix of crustal minerals supports well rounded (milled) crustal xenoliths Possible kimberlitic 
volcanic rock. 

Photo 8: Coarse grained crystal tu ff: hand specimen catalogue #016 
Mafic and granitic lapilli fragments supported in a matrix of crustal minerals including garnet. 
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Photo 9: Pyroxene crystal tuff: hand specimen catalogue# 012 
Coarse diopside crystals, felsic lapilli and mafic lapilli characterise this sample. 

Photo IO: Volcanic breccia: hand specimen catalogue #015. 
Rolled felsic xenoliths are supported in a fine grained, mafic matrix demonstrating rapid movement of 
material prior to lithification . 
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Photo #11: DH 95-1, 372', 32x; cut parallel to bedding; coarse grained, laminated, bentonitic sandstone. 
Very angular, lithic sandstone with altered mafic and ultramafic rock fragments, angular quartz shards, 
feldspar and dolomite grains with accessory garnet and olivine. 

Photo #12: DH 95-1, 372', 120x; high relief, angular grains ac center of photo are garnets. 
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Photo #13: DH 95-1, 372', 120x; an olivine and a detrital dolomite amid altered lithic fragments. 

Photo #14: Same photo as above with crossed polars. 
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Photo #15 : DH 95-1, 320', 32x; med. well sorted, angular, lithic sandstone; 
siderite clasts are larger than the average rock fragment and siliciclastic grains 

Photo #16: DH 95-1, 320', 80x; olivine?, detrital dolomite, abundant rock fragments . 
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Photo #17: Same as photo 16 with crossed polars 

Photo #18: DH 95-1, 372', 32x, cut perpendicular to bedding: overview of angular sandstone texture. 
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Photo # 19: DH 95-1 , 372', 120x; cut perpendicular to bedding: abundant rock fragments ; feldspar, 
feldspathic rock fragments and altered rock fragments; siderite in matrix 

Photo #20: Same as above with crossed polars. 
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Photo# 2 1: DH 95-1, 384', 32x; cut perpendicular to bedding; overview showing abundant feldspars, 
altered rock fragment pseudomatrix, detrital dolomite and microcrystalline sideritc in matrix 

Photo #22: Same as above with crossed polars 
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Photo #23: Thin section of hand sample Cat#006, 32x: irregularly banded gneiss; 
hornblende, quartz, almandine, zoisite?, epidote/clinozoisite and clinopyroxene. 

Photo #24: Same as above with crossed polars. 
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Photo# 25: Thin section of hand sample Cat.#002, 32x: possible eclogite facies metamorphism; 
pyroxene, garnet and minor quartz 

Photo #26: Same as above with crossed polars. 
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Photo #27: Thin section of hand sample Cat.#003, 32x: granulite facies metamorphism; granular gar., qtz, 
fsp., bi., amphibole and cpx metamorphically developed at the expense of cloudy plagioclase. 

Photo #28: Same as above with crossed polars. 
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Sar11lslnlH', !i1ll'-g1airwd, .sofl, :1rgill:w1'i111s, IH•Jll1J11itk. gn•_,., 
wc~ntlu•ring Jig111 grt'y: uni! ('1111!;li11s m1111Pn111s in111storw 
h1~d.s fl'Olll ;J indws lo fi indic.s thid< 

Coal and fu.ssilizetl wood, fqs.sil trc1~ sturnp; unit ha!-> 2 i11t:l11_•s 
of dark grey, fissile .shah~ hoth ahn\·c c:tlld below the coal 

Sanrlsln1w, finc-grni1wd, argillaePnus, gn~y. we;1lhcri11g light 
bulT-gn·.v: uni1 1nai11ly sofl hul en11lai11s :l l:1ycrs ahoul 
Jf) ill thick or h<tl'll, gn•y, hro\\'ll-\\'l':JIJH'ring, ITOS."-· 

lwddi•d s.a11d:-:t11111• 
Ci 1;1 I ;1 rn I ca du 111:ll'cous !->ha h~ 
SandslolH'. argill~H'COtl.S .soil, rri;1hlP, firH'·grainf.'d, gn·y lo 

light huff. \\"t'allwring hulf: wl'll lwdd1·d wi111 sh:ll~· :111d 
1·a1"111111an•11us 11a1·1i11gs 

Cot1l 
Slrnlc, .silty intcrhcddPd \\'ilh .sillslone: shale, da\'('\" nnd 

.silly, grey, w,~atheri11g gn~y; sill.storH>, gn•y, we~1tiwri11g 
grP,V 

Sandsl111H.>, tirH!·g1·t1i11cd, grey, \\'C:tlllf.'l"ing light gn•y; n1ainly 
soil and t1rgilla1·po11s: conlains 1·naly pnrtings 11 .. ar ba~a·: 
lop nr llllil is l fl ol \'('f'.\" httrd, fine-grained, calc:1n.•n11s, 
gn~y. huff·\\.Ptl t tiering sa 11dsto1w 

Sa11d.st111JP, hard, fil11•-gr;li1H'd, gn'.\', \\'c•allH 1 1"i11g h11ff, cross 
lu.•ddc~d 

Ironstone, roncretionary bed: gree11, \\'t:alhering n!d-brown 
ShalP, hentonitic, soft, gn~y. grcy-wcatlu•ri11g; near htts(~ of 

1111il are 2 bands or soft bJ"0\\'11 shale ('tl<:h nhout 1 in 
I hick 

Sa11dstorH' \\'ilh rnud1 i11t1•r-lwddPd .siltsln1w and sill\· sh;il1•: 
sa111l.s10111', ;11·gilla1·l'OUs, li1w-grai1ll'tl, gn•y, w1<tlll1•ring 
light gn•y: sillslotH~. gn~y. \\"c•allu•ri11g gn·y: shcil1.'. cla~·1·_v. 
grl'cn, wcatlwring bun. Unit co11lai11s .S(~\·eral 2·in 11lil'k, 
hard, ('l'osshcdc.h~d sand!'tonc bed~ and nun1crous 2- to ·1-in
thil'k r·n111Tt'lionary, n·d-hr11w11 inn1!'l1JJF"' lwcls 

Shall', .sort, grcl'nish grey, wealhrri11g huff: intPrlwddt·d 
with sa11dslo1w, lirH!·grairH'd, gn'y, w1·all1t•ri11g gn·~·: .sand
stone heels :is rnudt as :\ fl thick !dinosaur ho11l') 

Sandslorll', argillaceou.s, henlonilic, fine-grairH~d. grt'y, 
wealhl'ring light grey; inlt•rhedd"d wilh shale, 'illy, 
hro\\'nish gn~y. wea1hr'ring huff: unit contains sonw thin 
in111s1011<' hands 

Sandstone, soft, argillaccous., hcnlonitic. finc-graiiwd, gn'y, 
w1.•ntlwri11g lighl gn~y; unit contnin.s 3 heds, frnrn l 1o 2 ft 
thick, of hard, grey, crosslwdded, hro\Vll-\\'1•:11lwring, 
sa111lsl11111~ 

Sandstone, sillstonc, and silly shale in ahoul equal amounls. 
Snnds1onc, fi111~-grai11cd, !'of!, argillaf'cous, gn~y. wi~allH'r
ing lighl gn·y: .siltstom', nrgillc11·1·ous, gn·y. WP:t11wri11g 
gr.,y; shale gn•en, \\'PallH'ring light hull; 2 fl of Cfl<li,V 
sha)P about 1~ fl aho\'<' lrns1~ of 1111it 

'/'Iii.-.; pttrf of ,-.;r·f"fio11 11wirs11r1·d i11 ~1·1·. 111, TJ1. :ro, N!W. :!fl\'.', 
I~imc~slorH>, snndy and sa11ds11111P, ('alc·an•ous; g1·f'y, gn~y

\\'Pa1 l11•ri11g, Jin rd, dense; ,.~ 111tni11s < .'fll IJi1·11/o or·1·id1·11f11/~1.-.; 
Hild U.-.;fn·;,. fl/11/Jru. I Drurnllcllcr rnari1w 11111gue of J\ll;i11 
a ml Sa ndcr.son, 1!M:l1 

9~ Snndslone, firw-grailH•d, grey, lighl grcy·wcnlhC'ring, ar
gillacpous, twnlonilic 

9-l Siltslom! and ~illy shal(~ i11l1·rlwdch•d. Siltsto111\ gn•y, gn•y
\\'(~athcring, argilla<'('UllS: shah\ gl'et•n-gn~y. silly, sofl, h('ll· 
lonili<', lighl huff·wcalherin~ 

93 Sa11dslo11", finc·~rained, grey, lighl grc•y.wcalhering argilla· 
c:1~011s, h<~n1onitic; conlnins 2 h<1nds. of l"t'd·hl"own \i.:eallu~r
ing ironstone ahoul 2 in lhick 
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92 Shale, silty, light grecn·grey, i.:rey· to h11ff·Wf'alhering stJrt. 
hc~ntonit ic 

91 Sandslonc, tine-grained, grey, light grey-weathering, argilla
ccous, lwntonitic; contains J hands or recl-hrown \\'C:tlh
l'l"illg ironslolle; ('ollftlillS band or IJanl, <"tlil'<ll'«~OtlS., C'OIHTC

fionary, grey, hulT-wcathPring sand.slotw, 4 in thick 
90 SiltsltJne. argillaceous. grey, grcy·weathcring 
89 Sand.stone,. argillaccous., soft. hcntonitic, linc-grninC'd, grey, 

grcy-wc<lthcring; contains carbonaceous partings ahout 
!~ in I hick 

88 Shah\ silty, soft, hentonitic, gn'y, grcy·\\'Pallu'ring 
87 Sarulstone. lirw·grained, grey, light grey·Wt'atlu:ring. argilla· 

ceous, bentonilic 
86 Sandstone, fine-grained, calcareous, lwrd, grey, huff-wpathcr

ing 
85 St1ndstonc, flne-grainerl, soft, argillaccous, hcnlonitic, grPy, 

light. grey-weathering; bedded with carhonact~ous. renwins 
along bedding surfaces: limestone prnl or lens tn upper 
part of unit, tense is ·1 ft thick and about 20 fl long 

81 Siltst.,nr:. hard, gn'y, grey·W!'alhr:ring 
83 Sarnlslone. soft. argillaceous, well bedded; earho11:H·f~ous 

partings along IJ<'dding surfaces; gr<'y, huff·wcathr:ring; 
unit contains SPVf~ral lhin (3-inl IPllSC'S or sh;ile and <1 thin 
l :l-i11 l iro11st01H' h;inds 

82 Shah~. soft, lu•11l1111ilic, gn~,~11-grey, gr,·y-hulf Wt'a1hl'1·i11g: in 
part silly; several thin (] to 2 inl rcd-hrown weathering 
ironslonc hands 

81 Coal with 4·in·lhick parting near middle or hard red·hrown 
sands lone 

80 Shall', sofl, brownish gr<'y, huff.gr!'y Wl'allH•ring 
79 Sandstone, grey, weathering light grey, friable, line·grainccl, 

hr:ntonitic:; contains several thin 12 in thick I dark grey, 
silty shale hcds 

78 Shak, ('arbonaeeuus, hrown. weathering brown; thin coaly 
stringers 

77 Shale and silty shale, dark grey, grr~y amt hro\\'JH\·eatlu:r· 
ing; unit contains n1uch plant debris 

7G Shale, c:arhonaccous, in part fissile, brown, brown-weather· 
ing; much plant debris 

75 Snrulstonf'. li11e-grai1wd, argillaceous, sort. gn·y. light gn·y· 
weathP.ring 

7,1 Shale and silty shale, soft, greenish grey, grey.weathering 

73 Coal 

Tlti~ 1utrl of .W'f'tion 111r-as1t1'<'d in Sr,· . . 11,, T11. 2fl, Rgc. 2 /\\' 4 
72 Shah'. soft, gn:y·hurr. buff.weathering 
71 Sandstollf'. fine·grainetl, grey, light grey.weathering, so!!, 

argillacP011s, friable~; unit conl;iins coaly stringers an1l 2 
thin t:l in thick I beds of rctl-hrown weathering iro11slo1w 

70 Shale, sort, grey, grey·hurr weathering 
G!l Sandstone, soft, argillaceous. henlonitic, grey, light grey· 

\Wathering; some· interbcdded shale, grey to green, grey· 
wl'allwring; scattP.red ironstone concretions 

rs CtJal 
67 Shale, grey-hrown, huff.weathering 
66 Sandstone, grey, light grey-weathering, soft, llne·graincd; 

3 ironstone heds each 2 in thick 
65 Shale, soft, hentonitic, in part silty, grey, grey.weathering; 

surface of unil stained by numerous contnined ironstone 
beds 

64 Coal and coaly shale 
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Shal1•, in part silly or sandy, grey. gr•:~· \\"1•all1<•ri11g. 1111il 

conltii11s plant n'mains and 1·oal slri11gPrs 
Sa11dsto111•, sort. argillat'l'flllS, lw11lo11ilic, gn·y, hu1f·grt·~· 

wPallwring, finP·grairwd, heddt•cl; roal and <':trho11an•1n1!'-> 
p:irlings along IH'dding surfa<'f'S 

Sancls1011c, soft, friabk, IH!nlonitic, argillan•ou~. finc-grai1wd. 
grey, light gn~y·\\'C'atllering; n1;issive and <·rcs~hPdfil~rJ; 
C'nntnins 1arge, h;int. caltareou~ sandstunt' cori<·1-ct1011s and 
Jpn.ses ;is \\"f'll as ir1111sl1111p nodules 

Shale, soft, lwntonitic:, grey, dark grey-wcallu~ring; unit r·q11-
tai11s sniall, S('a11ercd ironston nodules 

J i-011s1 onp <·oncre1 inna ry lwd 
S;ind.slonf.', llnP-grainecl, argillaceous, he11lo11itic, friable, light 

grey, light grcy-weatlu:ring; massi\'P and crosshC'ddcd: 
some nrgillacetn1s or carhonaceous p;irtings 

Sandstone, hard, calcareous, grey, buff·\\"(~athering. cro~.s· 
heddf'd 

Sandslollf', sof1, argillaccous, fine-grained, grey, gn•y-\'•:cath
f'ring; inlcrhcddPd \\'ith sill:-;1onc, gn~y. gn•y-wcathf'ri11g 

Shr. le, fissik, ,.a rhonan~ous, dark gn•y, hni\\"ll·\\"f':tl !wring 
Shalf', soft. greenish gn•y, bent1:11itic. grey-huff \\'l'a11ll'ring: 

unit t'ontains 11 thin irotu:lonP IJcrls Pach ahout :1 in lhick 
Sandslotw <11111 siltstorw. Sandslorn>, fi11P-gr~1i11t•d. grc'y, 

gn·y·\\"f'allu•rinJ!; inlf'JT;dal,·d si\lslorll' hPdS or lf'l\Sf'S an• 
gn•y and gn·y·\\"1•;11 h1•1·i11g 

Shal1~. grey and d:nk gn~y. dark gn~y-\\'eathcring; unit <'Oll-

tains coaly stringPrs 
Shale, silty and sil1stnnc!, gn•y, grey-weathering 
I ronslcHlf', s;i 1111~-, coJHTPI ion a ry, hro\\'11·\\·p;i t !wring 

C11al 

Nofr·. The coal scnn1 at the hase or the n1east11·pd parlial 
speti11n in S""· ,1·1. Tp. 2!l, ltgP. 21W·I is a ;J.ft.thid; 
singlP searn. /\t the top or measured parti;ll .s1~c· 
tion in SPc. I~. Tp. W. ltge. 20W4 lat Dnrnrht:llNI 
this scam r:onsisls of .1 hPnchf'S of n1al 2.R 1, nnd 
1.7 ft thick, rach srparalt'll hy ahout I rt tJf carh.,n· 
Cl.Cf'OUS shale 

?'Iii.<.; Jiort of .w·dinu 111r't1 . ..:.111Td. ill R('(:. l.J. 7']1. ~!.'I, R_r1r'. ;?nl\·4 

~ha II', dark gn~y. hro\\'ll-\\'f'a1 lwring, c:1 rho11;ic1!1H1s 
Siltstone. sort. hrmn1·grP)', huff·grey weathering 
Shah~. fissilP, c;irlulll:l('f'OtlS, hrown, hrown-\\'Patlu•ring 
Shalt:, silty, stJft, hPnl11nitic. grey, grcy·weolllf'ri11g 
Sandslmw, 111assi\'P, crosshedd1•d in pa1·t, linP·gniirH'd, :1rgil 
lar.eous, bentonitic, grey, light grcy-\\'eathering 
Shale, grc~', grry.weather·ing. h.:11tonitie, silty 
fro11sl11np t•orwn·tion;iry lll'd, n•d-hro\\'11 w1•allwri11g 
Shah>, carhonaceous. in part fissile, brown, lnu\\'J1·\\'et1lher· 

ing; unit c·onlains in n1iddk a •1-in thickness of shaly coal 
Siltslorw and finc-g:rairu~d sa11dsl01H!: gn•y, .gn;Y·\\:1·;~1111.'r

ing, bcnlonil ie; at •1 ft nhove h<ISf' of \11111 IS fl l?l fl( 

<'arhona<'Pnus, gn•y shalP 
Sandstone, fine-grained, argillaceous, lw11tu11ilii·, gr<'y, \'1.•ry 

light grey.weathering 
38 Ironstone cuncrelion:iry hed. red-hro\\'n wealhering 

37 Shale, silty, grr:y, grey.weathering 

36 Coal 
35 Shale, silty and some siltslone, grey, grey-weathering, bcn· 

lonitic 
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;q S;rnrlsl<lll<'. li11<··grni11c"I· nrgill:H'<'<>lls, IH•11l<>nili<', li~hl g1'!'y, 
l1gilt grc~·-wca!lwring; conlains sornP thin. shah· kns(~S 
and ~p\·L·ra I I hi 11 i runs I nrw l)(~ds · 

:u C'11;1l 

'f'l1i8 jl'1rf o/ :·wf'lin!I 11/('lfSl//'('d i11 S('('. J:i, '!'JI .. !S. /i' . .f/f'. /.'11\·.~ 
:i2 Shol<'. S<>[I, hr<>\\'llish ~"'"'" ht1ff \\'c•allH•ring, h••nl<>11ili<', ,.,,,,. 

lains plant dehri.s 
31 Coal 

:m Shale. sofl, brown, hro\\'ll·wealhcring 
20 Slrnle, silly nr snndy, grey, grey·wcalhcring 
28 Shale, silty, carbnnaccot1s, da1)< grey, dark grc)-\\'ealhering 
27 Coal 

26 Shale, silly, grey, grey-\\'cal hering: conlains plan I debris 
25 Sandstone~ argillacp.ous, hentonitic, soft, grey, light gn'Y· 

\_vr~aliH'l'lng; r.011ta111s lr.ns(~S and l:lf'g(~ rorHTPlions 12 to G 
111 of hard, caknn~ous, LTc!-i.sheddl'd, grf.'y, ht1ff·\\'eatl1ering 
sandstone. Unit contains carh(maccous delrilus 

2:1 Shale, silly, grey, grey·\\.'<'alhering; hentonitic, unit stained 
!nown on surface by prcs(~ncc of an ironstone hed one 
inch thick 

2:J Coal 

22 Shale, silly, roaly, carbonaceot1s 

21 S:indslorn\ sofl, argillaceous, hentonilic, grey, light grey
\\'Ca t hcri ng 

20 Shale, sill)' slwle, and argillaceous sillstone, hPnlonilic, grey-
huff-wcalhf.'ring 

19 Cotll 

18 Shai<', hrow·n, hull-weathering 

17 Sandsnnc, line-grained, argillaceous, bentonitic, bedded, grey, 
,·cry light grey-wealhering 

lit Sh;lit'. silty in part, hPnlonitic, gn'\' 111 d:1rl< gn•y, h111T-
w1·alll1•ri11g · 

15 Sandslnrie, arg_illaceous, fine-grained, hentonitir, grey, light 
gn~y-\\"eathenng 

J.I Shah" silly, gn•y and dark grey-\\'eothering, IH'nlonilic; unil 
eon1a111s 5 to G thin t3 inJ ironstone concrctiorwry hcds 

13 Sha I~, dark ~rcy, dark grey-weathering: calran•ous in p:i.rl; 
ur11t ;.ontrnns 08f.1Ta coquinn nc:i.r \Villow Creek; contains 
also 2 bcntonite beds t2 in and 3 in !hick) 

12 Sandslone, fine-grained, argillaceous, henlonitic, banded grey 
and brown, banded grey nnd huff on weathered surfa<'e 

1l Sha1", silly, henlonilic, dark grey, dark grey-weathering 
10 Coal 

Thi.-; pad of sr·r:tion 111r·trn1tr('d in S<'r:. 7, Tp. 2R, Rye. 1RlF4 
!) Shale•, silly, c·oaly, dark gn•_v lo hrnwn, brnw11-wealhering 
8 Sar_1dsto11e, fine-grain.eel, argillaecous, lH'nlonil ie, grey, very 

light gr"y-weathertng; 8 fl above base of unit is heel of 
l1ard, ('alcan~mts, gl'ey, ln1ff-wcatlu~ri11g sandsloru~ 

7 ShaJ.,, "illy, grey-hrnwn, huff-weathering; conlains :l thin t !, 
ill I concn~tionary, red-brown wealfwring iron.storw hed.s 

G Sanclslorw, tine·grained, argillaccous, hcntonitic, massive, 
light grey, light grey-weathering; one 3-in-thick ironstone 
bed abnut 3 ft above base 

5 Shale, silly, b"nlonilic, grey, gr"y-w"alhcring; 1 inch o[ 
dark grey shale at base of unit 

4 Coal 

3 Shale, sofl, benlonitic, grey, grey-weathering; unit contains 
eoaly slringers 
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Shall' IH•111011iti(', ."iJt,· or sn11dy, hro\\"lli:-:11 gr(~ .. '" hull-gr1·:· 
\\'1•;;lhPl'i11g: ha.sal :~ fl !If Ullil ('llllljHISt•d tJf l;1rni11at1·d 
sh:1l1 1 ;111d siltsln11t· 

S;111d~d111w, s1dl, 11 i:1hl1•, :1r1:ill:11·1·H11•:, lw11!11tti!i1', li111" l'.t:1i1wd, 
light g11•.\, light g11'> \\·1·atlw1i11g: u11i1 i1wl11d1·:-; :~ /.1>111· ..... iii 
h;-11d, gl'I',\", ('i1k;1n•11us. hr11\\·11 \\'1•;1llwri11g s;indstr1111· ;1h1111! 

It 111 llJ i11d11·s tllid(, t111il also r·1,11l:iins 11li11 lll'rf . ..., ;1 1 1tl 
Jt>n:-:t>s 12 indH•.s 111 12 indH•sl of hro\\'11, hr11\\"ll·\\·4·;11/11T· 

ing ~h:ilP '.!I 11 

Nofr·: Ba.st' 11f 1'1is llllil is ;1J"1Ji1rarih· d1n:-=t•Jl li:is~· ol I lors1·· 
silo<! Canyon For111;1lio11 · 

U11rkl'/yi11y 1wds: i111Prheclclc.•d and i11!1.·1·lc11s1:d. gn•_\', light 
grPy-wt•allH'ring sa11ds101w and d11H'ohl<' hn1\\'ll, sill.'' 
sh:i.IP. Propor1 ion of sands1onc i11cn·a.s1·s t1p\\';11 cl 
Unit is tra11sili1111:1I lwl\\"l't'tl lk;1q1:1\\' and Fd111ii1JltJll 
c;nntp. :1.11 

Set:liun :!. E:i.-.:1 .sid1• ol Hl 1d )J1•t'I" Hi\'t'I' ;1ho11I :l 111il1'~ \\·1·:-:I ol ~1·1i]l;11d 
Tp. :ll. Hg<'- 21\V.·ll. 

\herl.\'ing lwd.s: I 11Pi.5il<H'PIW sand and d;1y 

SC:U/,/,,\RJI ;l/E;l/fl/:,'/,' 1'1\p<' ~c·c·li<>n> 

l:J Shal1'. gn•1•11; i11tc·rh~ 1dckd with gn·~· .silt.s1n111• ;111d :-:;111cl. 
slone: poorl~- Pxpn.sPd 

12 C>>:il. wc•allH'r<'d, lri:ihlP 
11 Slwlt\ grl'y, \\'c~atlwring gn•y; inh·rhcddcd \\·ith gr('Y. hurt 

\\'<'alt11.•ri11g, silly :;;hale and ~iltslo1H• 

10 Silah•, grC'y, \\"t•n1!11•ri11~ gr<'." ;111d dull .\'( 1 ll11\\')!f"1•y; i11 p;1rt 
s<111dy 

!) SandstolH', hro\\·11.gn•_, .. \\'t'allH'ring huff. !Jani, "·~·II IH'ddf'd 
8 Shalc', grey-grc<·n. \n•allt<•ring hull 
7 J rons1 orn•, dis('olll i11uou~ ('(HHTPI inn;ir_,. lwd; n'd hrmn1 

\\"('OJllH'l'ill~ 

ti S:111rls1otll', J'.H',\', \\·1·;1llwri111: 1:rc.\·, pr·p111·r :ind !-:;di. ~;111111' i11 
IP1Tal;1lt~d h111\\'ll·\\"t'i1llH 1 1"i11g lwds as 111t1d1 as Ii in lllid.;. 

5 Sh;1I£'. silty 111 snndy, gn•y, \\'t~athcring gn~y and IJuJf: unil 
c:o11lai11!-; srn11c~ thin yPllow-hro\\"ll·\\"l.'allwring ht~ds 

SandslotH', grl'_\", \\"Pt1llH'l'i11g gn•y; in p~1rl argillaceous: 
lllif'k-h('ddPd to tnassh e; unit conlains (i hare!, calc:an•11u:-:, 
hrowll-\\"('allwring, crossbPd<kd, :;;and~torn• lwds and 
nodules 

3 Sha le. h!al'k, \\'('tlf lll'ring gn•y; proh:ihJ~· h1·111 flllit ic 
2 Sandstollt' . .sofl, grey, \\"C'all11~ri11g grl'y; uni! contains:~ twds 

of hard, hro\\'ll·\\'(':lllu~ri11g s:irnlsto11<~ Pild1 ahollt Ii in 
lhi<'i< 

Shah•. gn'('ll, weallwring gtf'.'" 

fl,1'/T/Y FOT?.1/AT/U,\' 

Sliah~. purpli~h black, \\'t•all1t 1 ri11g 111:1t1\'(•-gn·:i, \'l'l'Y llt'11! 1 111 

itie. ruhhl~·; unit 1'n11tai11s l\:JH'l'hills T11ff IH'cl ahrnt1 :J ft 
lH•lo\\' lop 
t !11dPrlyi11g IH 1d.s · \Vlli11·111111I Ffll'lll<ll ion 

111.0 

I.II 

1'.2.!l 

1:111 
:l.11 
I.~ 

11.H 

1~.11 

:1811 

,J;).tJ 

Ii.!! 

I I.II 
'..! 0 

20.n 

:{r1:i 

j St'C', 
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1">1.11 

1:50.fl 

t:I~ II 
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12~.!l 
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11·;-.11 

10:,.11 
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'..!~.ti 
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Data from Initial 

Ground Based Magnetic Surveys 

of 

Lake 4 and Pearl Lake 
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Andreas C. Glatiotis 10/11/97 

Magnetic Survey of Lake 4, Chain Lakes, Alberta, February 12, 1997 
Grld Coordinates: I ! Maa Readinas: I Notes: ! I I 

West -+-----1 i South : Time i Field Corrected j --+ .. : 1 

1-----1-0_4.._1 ---o j 9:25 AM i 5,862 ! 5,86marb"edWl~Fence.T _______ ----1-
0 Q! 9:33 AM 5,868! 5,868iBarbed Wired Fence ! ! ·--

104 25 9:38 AM 5,865 5,865 Barbed Wired Fence i 
104 ! 50 ! 9:40 AM I 5,865 i 5,865 i Barbed Wired Fence ! 
104 75. 9:41 AM 5,863 5,863 Barbed Wired Fence 
104 100 I 9:43 AM 5,868 5,868 Barbed Wired Fence 
1001 125j 9:48 AM 5,8641 5,8641Lake [ 
1001 1501 9:49 AMi 5,8671 5,867JLake I 
100 175 9:51 AM 5,867 5,867/Lake J 

100 200i 9:53 AM 5,865 5,865iLake i 1 

i 

I 
I 

1----1_0_0.,.__ __ 2_2_5+-9_:_54_A_M+-5~,8_7_0+-·-5~,8_7_0+L_a_k_e_--+1 ____ _,___ ____ +
1

I ----~f------j 
100! 250! 9:56 AM 5,867 5,867!Lake j ! 
100 l 275 9:58 AM 1 5,868 5 868 Lake I i I 
100/ 300j 10:00 AMj 5,8671_ 5,8671Lake I I 
1001 325! 10:02 AMI 5,8721 5,8721Lake ! 
100! 350 10:03 AM/ 5,868 5,868/Lake ! 
100 3751 10:04 AM i 5,874 5,874 Lake I 

751 3751 10:06 AMI 5,8681 5,8681Lake 
I I 

: 50 I 375 ! 10:08 AM 5,872 5,872 Lake J 

100 4001 10:10 AM 5,865/ 5,865 Lake i i 
100 425 10:13 AM 5,86Si 5,866 Lake l I j 
100 450 10:14 AM! 5,866 5,866 Lake I ! 

100J 475 10:16 AM 5,8691 __ 5,__,8_69-+--L_ak_e __ +--i ---+-:• ----+-'---+i ---t 
f-____ 1_00_.i ____ 5QQ.._ 10:17 AMJ 5,873 5,873 Lake --+-----+-\. ___ ,11_ ---1 

100 525i 10:19 AM! 5,863! 5,863 Lake I I I ,__ __ __,__ ___ ,..___ 

75 500 10:20 AM 5,871 5,871 Lake ! I 
125 500! 10:22AM! 5,868i 5,868

1
Lake 

i 100 5501 10:24 AMI 5,869! 5,869iLake 
100: 575 10:25 AMI 5,865 5,865 Lake l 

i 

100! 675 10:34 AM 5,867
1 

5,8671 ! i i 
100 1 7001 10:36 AM 5,872 5,872 1 i 
100 7251 10:38 AM 5,873 5,873 j 
100 750 10:39 AM 5,8661 5,866 
75 700 10:47 AM 5,869 5,869 i i 
50 700 10:50 AM 5,867' 5,867 I i i 

f---·----,~-t------.-----+--'--+---'----l----'-----1-------+-----+---I 

25 700. 10:52 AMI 5,866 5,866 I I l i 
0 700 10:54 AM I 5,867 5,867 I ! ! 
Oi 675i 10:57 AM'i 5,869 5,869i ! I I 

t-----t-------+-----:-:+--'---'-+---'---+----+------i----4------+-~ 
OI 650 10:59 AM 5,868 5,8681 I l ! I 
0 6251 11:00 AM. 5,870 5,870 
0 I 600 i 11 :02 AM I 5,866 5,866 I 
Oi 575 11:04 AM 5 867 5 8671 

1---- Oj 550 11:06AM! 5,869 5,869 
0 1 525i 11:07 AMi 5,866 5,866 
0 500 11 :09 AM! 5 871 5 871 I 
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Andreas C. Glatiotis 10/11/97 

.. .. ...-. f ' k 4 Ch . L k Al' rta F b 12 199 .. Magnetic ::.urvey o L.a e ' am a es, De ' e ruary ' I 

Grid Coordinates: ! Maa Readings: I Notes;T \ 

West South Time 1 Field Corrected/ i 
I 

i 

Oi 475\ 11:11 AM 5,8651 5,865i i i I 
0 450 11:13 AM 5,866 5,8661 I I ! ····1 

0 425 ! 11 : 14 AM 5,868 5,868 l I 
0 400111:16 AM 5,8661 5,866 l i I 
0 375 \ 11: 18 AM 5,866\ 5,866! I I I 

I 

0 350 11:19 AM 5,867 5,867 
0 325 11:21 AM 5,870! 5,8701 l 

i I 

25 325 11:22 AM 5,872 5,872i i j ! 
OI 3001 11:24 AM 5,868 5,8681 I ! I 
0 275 11:25AM 5,867 5,867 ! ! 
0\ 250\ 11:27AMi 5,873 5,873 l 
01 2251 11 :28 AM 5,8661 5,866i i I 
Q! 200! 11:30 AM! 5,864 5,864 ! 

0 175 11:32AM 5,867 5,867 ! i I 

0 150 11:33 AM 5,8641 5,864 i 
0 125 11:34 AM 5,862 5,862 i l I 
0 100. 11:36 AM 5,867! 5,867 
0 75 11:37 AM 5,867) 5,867 I i i 
0 50l 11:39AM 5,867 5,8671 i I I 
0 251 11:40 AM 5,8701 5,870 I I ! I I 

0 Oi 11:42 AM 5,867 5,867 i I 
1041 Oi11:45AM 5,862 5,8621No Mag drift I 
104 0) 12:28 PM 5,862 5,8621 
125 0 12:28 PM 5,864 5,8641 I 

I 

150 Ol 12:29 PM 5,867 5,867j I +------t---~1---200 0 12:30 PM 5,8721 5,872 
250 0 12:33 PM 5,867 5,867 ' I 

! 

300 0 12:35 PMi 5 8661 5866 i i 
3501 01 12:37 PM/ 5,864 5,8641 

; 

i 

400 0, 12:39 PM 5,870 5,8701 I i i I 

I I ! --
450 01 12:41 PM 5,870 5,870 I I I ' 

500, Oj 12:53 PMI 5,873 5,8731 
I --i I i 

55oi OI 12:4iPMJ 5,8751 5,875· i 
600 Ql 12:49 PM! 5,872 5,872! I I I I 

6501 0 12:51 PM I 5,874 5,874 1 I I 

7001 0 12:53 PM 5,8721 5,872 I t- ! 
750 0 12:55 PM 5,875 5,875 : 
800 0 12:57 PM 5,875 5,875 I I 
850 01 1:00 PMj 5,880j 5,880/ I Barb wire fence I I 
goal o! 1:04 PMI 5,8761 5,876i I I I I 

; I 

926 0 1:07 PM 5,871 5,871 i Barb wire fence I ! 
! i 

900 100i 1:12 PM 5,873 5,873 i I 
8501 1001 1:18 PM! 5,878! 5,878/ I I ! I 

I 

800 100 1:20 PM 5,875! 5,875! I I 
750 100 1:24 PM 5,880/ 5,880 I I i i 
700 100 1:25 PM 5,881 5,881 I I I 
650 100 1:27 PM 5,878 5,8781 ; I 
600 100 1:30 PM 5,873 5,8731 i ! ! 
550! 100 1:33 PM 5869. 5869 I I I 
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Andreas C. Glatiotis 

Magnetic Survey of Lake 4, Chain Lakes, Alberta, February 12, 1997 
Grid Coordinates: ! Maa Readinas: 1 Notes: I 
West I South Time , Field Corrected j ! I 

500i 1001 I 1:35 PMI 5,8701 5,8701 -+ 4501 1001 1:38 PM 5,870i 5,870! I 
400 100 1:47 PM 5,869! 5,869/ 
350 100 1:49 PM 5,867\ 5,867 
300 100 1:53 PM 5,873j 5,8731 I 
250 100 1:57 PM 5,868 5,868 I 
200 1001 1:59 PM 5,871 5,871 I ! 
150i 1001 2:01 PM 5,870 5,870i I i I 

501 200 2:05 PM 5,8661 5,866\ ! 
150 200 2:11 PM 5,8671 5,8671 
200 2001 2:12 PM 5,872 5,872i 
250 200 2:12 PM 5,866 5,8661 
300 200 2:15 PM 5,874 5,874! 
300 175 2:17 PM 5,877 5,877 I 

I 

300 150 2:18 PM 5,881 5,881 i I 
300 1 1251 2:20 PM! 5,8751 5,8751 I I 

\ 

275 150 1 2:21 PM 5 870 5,8701 i ! I 
325 150 2:23 PM 5,869 5,869! 
350 200 2:26 PM I 5,869i 5,8691 I I I 
400 200 2:28 PM! 5,867 5,867 
450' 2001 2:29 PM 5,875\ 5,875 i 
500 2001 2:31 PM I 5,877 \ 5,8771 I I 
550 200 2:34 PM 5,8771 5,877 ! i ..__ 
600 200 2:36 PM 5,872 5,872 i 
650 200 2:37 PM I 5,8721 5,872 I 
7001 200 2:40 PM 1 5,877 5,877! I 
750 200 2:42 PM 5,878 5,878 j 

800 200 2:44 PM 5,880 5,880 Lake Edael 
800 250 2:46 PM I 5,876 i 5,8761 
800, 300 2:48 PM 5,879 5,879 
750 293 2:51 PM 5,874 5,874, I 

! 

7001 286 2:53 PMi 5,874 5,8741 i 
650 2791 2:55 PM 5,874 5,8741 I I 

I 

6001 272 2:57 PM 5,876 5,8761 l ' l 
I i I 

550! 266 2:59 PM' 5,879 5,8791 I 

1 5001 259 3:07 PM 5,873 5,873 I 
I I 

500! 300 3:09 PM 5,870 5,8701 i I 

500 400 3:12 PM 5,881 5,881 i 
500 375 3:12 PM 5,873 5,873 I I I 

500 3501 3:15 PM 5,872 5,872, I 

500 3251 3:16 PM: 5,8761 5,8761 I I I i ! 

4501 3001 3:18 PMi 5,876/ 5,8761 i I i 
4001 3001 3:22 PMI 5,874! 5,8741 I I I 
3501 300 3:24 PMI 5,875 5,875 I 1 I 

300 300 3:26 PM 5,874 5,874 I 
I 

250 300! 3:27 PM 5,875 5,8751 
200 300 3:29 PM 5,873 5,873 
150 300 3:30 PM 5,865 5,865 
100 300 3:32 PM 5867 5 867 I No Maa Drift 
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Andreas C. Glatiotis 

Magnetic Survey of Lake 4, Chain Lakes, Alberta, February 12, 1997 
Grid Coordinates: I l Mag Readings: I Notes: I 
West South Time Field Corrected I l i 

501 300 3:33 PM 5,867 5,867i i I I 

150 400 4:05 PMI 5,869 5,869i ! 
200! 400 4:06 PM. 5,869 5,869 ! I 

250 400i 4:08 PM 5,871 5,871 I I 
300 4001 4:09 PM! 5,871 5,871 I i 
350 400 4:11 PM 5,872 5,872 I ! I 

400 400 4:13 PM 5,872 5,872 I 
450' 4001 4:15 PMI 5,872 5,872 I i 

500 4001 4:18 PM! 5,8741 5,873 I I 
500 450 4:20 PM! 5,874 5,873 I I 
500 500i 4:25 PM' 5,874 5,873 i I 
5501 4001 4:30 PM 5,875 5,874, I I 
600 400 4:32 PM 5,875 5,874 ! 
650 400 4:33 PM 5,875 5,8741 ! : 
700 1 4001 4:35 PMi 5,877 5,8761 i I 

450 500 4:41 PM 5,874 5,873 I I 
i 

400 500 4:46 PM! 5,874 5,8731 ! I 
350 500 4:49 PM. 5,873j 5,872 ; 

300 5001 4:51 PM 5,872! 5,871 I 
250 500 4:52 PM 5,8721 5,871. i 

200 500 4:54 PM 5,876 5,875 i I 
150 5001 4:55 PMI 5,870 5,869 i i I 

5001 
I 

100! 4:57 PMI 5,8691 5,868. 1:25:001 11 ! 

SOI 5001 4:58 PM) 5,868 5,867 ! 
i 

150 6001 5:01 PM i 5,870' 5,869 ! i i 
2001 6001 5:03 PM I 5,869 5,8681 I I I 
250 600 5:04 PM! 5,871 5,870 I i ! 
300 600 5:06 PM I 5,871 1 5,8691 ' i ! 
350 6001 5:08 PMI 5,8721 5,870 I I I 
400 600 5:10 PMI 5,8731 5 8711 i I i 

I I 

450 600 5:12 PM 5,873 5,871 475w = Lake Edge I \ 

400
1 

650. 5:16 PM 5,873 5,871 Lake I I ~mo/ 7001 5:19 PM! 5,872r 5,869 Lake 
~.c;nl 7nnl .1;·'>1 Ct.A I .c; .R71 I .c; .RA.R I <>L-o I I i .......... ., JVV '""'·'-I I 191 I V 1Vf I v,"""'v11-c.tn,\,,. I 

300 700 5:22 PM! 5,870 5,867 Lake i 
300 750 5:24 PM\ 5,871 5,868 Lake I 

250 700 5:26 PM 1 5,870 5,867 Lake ! I 

2001 700 5:28 PM 5,869 5,866i175w =Lake Edge I 
150 7001 5:29 PM 5,8691 5,866 i 
2001 650! 5:32 PMl 5,871 I 5,8681 ! i I I 

100\ 4001 5:40 PM! 5,8681 5,865 0:43:001 3! 
104i 0 5:50 PMI 5866 5862 4i i 
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Andreas C_ Glatiotis 10/11/97 

Magnetic Survey of Pearl Lake, Chain Lakes, Alberta, March 3, 1997 
West South Gammas Time 

4 4 5,835 9:41 i i I 

20 41 5,843 9:40 ! 
! 

4, 501 5,841 ! 9:44 
I 
I 

40 4i 5,842 9:47 I i I 
60 41 5,842 I 9:47 I i I I J ___ i i__ 

801 41 5,842 I 9:48i I I I i I I 

100! 4 5,843 I 9:49 ! ! ' I 
! I 

120i 4i s,841 1 9:50/ 
I I l I 
I I I I 

9:soi 
I 

1401 4 5,841 I ! ! I I 
I 

160 4 5,842 9:511 I I 
i 

180 41 5,841 9:51 
I l i 

200i 41 5,841 9:52' ! 1 I i 
2201 41 5,842 9:56 l ! i I 

240 41 5,841 9:57 I I 
2601 4j 5,842 ! 9:57 i I 

f I --
41 s,842 I 9:581 I i I 280 I 

300 4/ 5,842 I 9:59 r- 1 I 
I 

320 4 5,842 i 10:00' I i 1 I 

340 4! 5,8421 10:01 ! i 
360! 41 5,841 10:02 360 ! ! I 

3801 41 5,842 10:02 I : I 

400' 4! 5,842 10:031 

I 
I t--400 so! 58461 10:05! : ! 

I I 

10:06) 
I 

400 75: 54861 l i I 
I I 

400 100 5845 10:071 i 

420 41 5845\ 10:101 ! I i --
440 41 5845 10:11 I 
460 41 58461 10:11 

4801 41 5846i 10:~~-
I ' 
i I I 

5001 41 5846 10:131 I I I I 
I I 

520 41 5846 10:14 1 l I I 
I I 

5401 41 5846 10:14 ! I 

I 560 1 41 58461 i I 
--

10:15 I i 
580 4! 5846/ 10:16 I I ! i 

600 4 5847 10:17 i 
; I 
I i 

600! -
25 5847' 10:19 I i i ! 
501 600 5841 10:20 I 

I 

600 751 5842 10:21 I I I 
! 

600 100 58431 10:21 i l 
6201 OI 58431 10:241 I ! l I I 

640 o: 5843 10:25 ! I 

660 0 5843 10:25 I ! 
680 Qi 5843 10:261 i I l I 

I L-- I 

7001 01 58431 10:271 ! ' ! ! 

720: ol 5844 1 10:27 I ! I I 

740 Oj 5843 10:28i i I ! I 

760 0 5844 10:291 
I I 

,..---~~-

I I I I 

780 0 5844 10:29 i I 
I 

800 0 5843! 10:30 ! l l I 
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Andreas C. Glatiotis 10/11/97 

Magnetic Survey of Pearl Lake, Chain Lakes, Alberta, March 3, 1997 
West I South Gammas Time \ 

800 25 5843 10:31 
8001 50 5843 10:32 I I I I 

800 75, 5843 10:33 I I 
800 100 5843 10:34 I I 
820 0 5845 10:38 I i 

OI 58441 
- --; --

840! 10:38 ! 

860 0 5843 10:39 I ! 
I 

880 0 58441 10:40 ! I ! 

9001 01 5844 10:40 ! I 
920 O' 5845\ 10:41 ! I 
940 0 5843 10:421 I 

I ! 
9601 0 5844' 10:43' I l___ i 
9801 0 5846 10:44 I l l 

1000 0 5843 10:45 l I 
I I 

1000 25 5843 10:46 
f--.-10001 501 58441 10:471 I I 

1000 75 58441 10:47 I i l 
1000 1001 5843 10:48 I I 
980 50 5844 10:54 
960 501 5844 10:55 I I I I 

940 50 5844 10:55 I i 
920i 50' 5843 10:56 i I 

I 

900 50 5843 10:56 I I I 
! 

8801 50 5843 10:57 l 
860 50 5844 10:58 I 
840 50 58431 10:59 ! I 
820 50 58431 10:59 I 

800 50 5843 11:00 5843 
7801 50 5843 11:01 I 

I 

7601 50 58431 11 :01 I I I 
-i-----

740 50 58431 11:02 I i 
720 1 50 5842i 11:02 
700 50 5843 11:03 I I 
680 50 58431 11:06 i 
660 50 5842 11:06 I I ! I 

640 50 5842 11:07 I I I 
6201 50 5842 11:07 I ! 
620 25 58431 11:091 I i 

620! 70 5843/ 11:09 ! 
\ --

610 50 58431 11:10 I 
6001 50 11 :11 / 5841 ' 58421 I i 
580' 50 5842 11:15 i 
560 50 58421 11:151 I I i i 

I I 

540 50 58421 11:16 I I i 
540 25 5843 11:17 I I 
520 50/ 5842! 11 :18 I 
500 50 5842 11 :19 ! I 

I 

480 50 5842 11:19 l I 
i 

460 50 5842 11:20 I 
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Andreas C. Glatiotis 10/11/97 

Magnetic Survey of Pearl Lake, Chain Lakes, Alberta, March 3, 1997 
West South Gammas Time 

440 50 5842 11 :21 
4201 50 5841 11:22 I ' i i 

400 50 5842 11:22; 5846 I 
380 50 5841 j 11:24 ~ F I 
360 501 5842 11:24 I I i I 

340 50 58421 11:25 I 
I 

3201 501 5841 11:26 i 
300 50 5841 11:26 I 
280! 501 5841 11:271 I I I I I 
260 50 5841 11:27 l I 
240 50 5841 11:28 I 
220 50 58411 11:291 I 

I 

200 50 5841 11:301 i 
200 75 5841 11:31 ! l I 

200 100 5841 11:32 i 
180 50 5840 11:34 
160 50 5841 11:351 ! I 

1401 50 5841 11:36 i 
1201 50 58411 11:37 I I i I I 

100 501 5841 11:37 ! I I 
80l 50 5841 I 11:38 ! ; 

I i 

601 50 5840! 11:391 I i i i I 

40 50 58401 11:391 I -t 
20 50 5838 11 :40 I 

i 
4, 50 5840 11:41 5,841 1- 1 l 
4 4 5831 11:42 5,835 1- 4 ! 
4 75 5839 11:48 
4 100 5841 · 11:49 1 I I 

20 100 5841 11:50 
40 100 5840 11:51 I I 

I 

60 100 5841 11:52 
80 100 5840 11:53 i 

100 100 5841 11:54 I 

120 100 5841 11:54 I 
i 

140 100 5841 i 11:55 ' I 

160
1 

100 5841 11:56 I I 
180 100 58401 11:56 I 
200 100 5841 11:57 ' I 

2001 125 5841 11:59 
I I 2001 1501 5841 11:59 

220 100 5841 12:03 
240 100 5841 12:04 I I 
260 100 58411 12.05 I I 
280 100, 5841 12:05 ! 
300 1 100 58411 12:06 I ' i I 
320 100' 5842 12:~ I I I 
340 100 5841 12:08 ! I 

360 100 5842 12:08 I ! i 
380 100 5842 12:09 
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Andreas C. Glatiotis 10/11/97 

Magnetic Survey of Pearl Lake, Chain Lakes, Alberta, March 3, 1997 
West South I Gammas Time 1 I 

4001 1001 58401 12:10 58451 -5 I I I 

4001 125i 58411 12:11 i I I I 

I 
400 150 58411 12:12, I I 

420 100 5841 1 12:14 I 
I 

440i 100 5842 12:15 i I 
12:161 I 

---·-
4601 100 5841 
4801 100 5842 12:16 ! i i 
5001 100 58421 12:171 ! 

I 

520 1001 5843 12:18 I i 
5401 100 5842 12:191 
560 100 5842 12:19 I 
5801 100 5843 12:20 I ! i 

6001 1001 5842 12:211 5843 -1 I 
I 

620 100 5846, 12:35 5842 I I 
620 120 5846i 12:36! 58421 
620 80 58481 12:37 5844 I i 

' 
600 50 5845 12:38 5841 4i 
6401 100; 5846 12:40 5842 ! 
6601 100 5846 12:40 5842 I I 
680 1 100 5847 12:41 5843 
700 100 58461 12:42 5842 I 

I 

720 100 5846 12:42 5842 I 

I -1 
7401 1001 58461 12:43 58421 i I I 

I I 

7601 1001 5846 12:44 5842 ! ! ! 

780 100 5846i 12:45 5842 l i 
800 100 5847 12:461 5843 41 I 
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Appendix III 

Data from 

EM34 Reconnaissance Survey 
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Chain Lake~_~rop~_rty--"----------------i 
EM 34 Survey 

40 metre Coil Spacing ---------------------
30-J u 1-97 

Line ! Station I Field I Field I . I 
l l l I I i 

400iS i 201 110! 53i I ! 
1---4-00--115! 40 i 110 I 31 j i i 

4oo!s ! so! 130 ! 50/ ! --Ji----+----+------i 

400 s 801 1201 ~-----'l'------+-!l ____ J_ ___ l----------l 

400IS I 1001 -1201 66! ! i i I 
4QQIS 140! 120! 59) ! ,----:·-----r----
400/S : 1801 1201 52i i I ! 
400!S I 2001 1201 68 I I i 
400 s I 220! 11sl 58/ 1 i I 

400 s 240! 1151 581 I I : 
__ 4oo 1~_ 2so1 11Qi ___ _l!L_______ i L _______ _l _____ _j_ ____ _ 

400 s i 280 I 1121 73 i I I j 

400 s i 300 i--- 11 o I 67 ! I 1-----i/------1 
400 s 320 I 115 I 62 I I I I 
4001S 340\ 1101 441 I I I l 
4QQ ! S 360 ! 11 Qi 45 ! 1-----1 I ----ri-------< 

l--------i--+----+----+-------'l-----+-----+----!-----4------
400 s : 380 I 110 i 58 l I I ! i 

_______ 40QJ§_l_ ___ 4001 _____ 11 o i _____ ~§j_I ______ _=J ___________ j_ _________ j___ ______ __L _______________ _ 
400IS I 4201 1101 371 l I I i 

400!S I 4401 115i 51 / ! I I i 
400/S i 4601 1151 78i i I : I 

--
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Chain Lakes Property 
r-----~~~--~-----

E M 34 Survey 
40 metre Coil Spacing 

30-Jul-97 
1-----------~----by:1 Steve and ~ynn Ross ~nd Andy G!atiotis 

Location : Horizontal ! Vertical I I I ! I 
Line ! I Station I Field l Field ! I I \ l 

350iS I 2001 1201 57/ I l I I 
3501S I 22~ 115! 541 I i ~-----~!------
350IS i 240, 1151 66! '·', ! 1 

350/S i 260! 1151 661 ! ; ! 
350ls i 280\ 110: 60\ 1 1 I ! 

- 350IS I 3001 - 110! 65! ! I I i 
350Js l 320! 100! 66! : l -r-----T-
350 is I 340 i 1001 561 I : I --1--------1 
35ois i 360! 1001 541 I i I : 

-----350151, 380: 110 I 52 \ 1 l ' i 
1---3_501s ! 4001 __ 1101 55-I i I I ,-------< 
>---_350!§_l_~_?Oj ___ 120_! _____ 68j _______ i -t_,"----+-,· ___ ,

1

1 _________ _ 

350IS l 440! 120! 651 i 
~--35oTsT 460 I 1301 641 --il------+-1 ------+1-- 1 --

3501s i 480\ 13oL__ 78i i L- ~ : -------I 
350\S ! 5001 140i 481 I I I I 

--350!sT--52o1 1451 ~ 1 ·t , 1 

3501s 1 5401 1541 601 1 r --t-- : --------f 
3501S i 560i 150! 50! I 1 I j ________ _....__..;_--~---------L--------~-----+-------.l........-------1---·-----------------------
350\S I 5801 1451 171 i I I i 

--

350IS 1 6001 150! 48! I i i ! 
350IS I 620! 1401 54/ I I i I _____ _ 
350IS I 6401 1451 621 l j i 1 

,_____3_s_o ls I 6ao ! 140 I 51 I ! : -1----~-------

350lS l 6801 1351 55'1· 1, I : i 
350ls I 700! 1351 45\ , : 1 

: 

- 35ols ! 720! 135! 38: I i t-- 1 -----

350iS ! 7401 130/ 40J i i i l 
350iS i 760i 135i 51 i t i ! ! 

1-----3-5_0_\sl 78ol 135l 69! 12:001 1 i t------
3oo!s: 20! 1401 141 13:4sf ! r-------1---------
3001s i 401 1551 46/ i I : __ 1_

1 
------< 

300IS I 601 140! 44! I i i I 
-- 3oois -r-- 80 I 150 I 56l ---i 1 1----1-------

300 ls I 100/ 1401 47/ i ' 1 1 

1----+· --~----+---- . ; +---:----f-------
~----~~t--+~---- ~ ;~f----~~: -----+--- : ----+--------+--------------

300 ls i 160: 1251 681 : i i i -----
3001s i 180i 120: 401 i 1 J_ _____ _ 

--iWo~+---1~~-----~~---_i:; i tr--___ _i_1 ------+-------__ 
300 JS ! 240 ! 11 O i 70: i _j ________ !__ ______ ,_i: ------1 

--------~~!-----~-------Tu~~--------- -~l~--------------l-------------1--------------i--------+----------
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Chain Lakes Property 
EM 34 Survey 

40 metre Coil Spacing 
30-Jul-97 

by: Steve and Lynn Ross and Andy Glatiotis 
Location I Horizon~ Vertical I I I I 

Line Station Field ! Field I 1 ! I : 
300 IS i 300: 105 i 60 l ' _;_ i·------1:------1 
300 1S I 3201 105i 54! ! ! ! 
300 s I 340! 1051 421 I i I 

L----, 
! 

300S 360 100: 631 : ! ! i 
300 s 380 1 os\ 68 J I _ L-----·1,_ __ ___,!, ______ _, 
300IS 400 110! 631 I i I ! 
300 s ' 420 - 120 I 62 I I ! ----l!i-----+!--

300 s '1 440 I 130 I 44 I I i --~I ___ _,I_·------< 
.__3oo Is I 460 I 135 ! 60 i : 1 1 1, ____ --1 

300 s , 480 1 so I 61 ! I ! : 
300 s: _5001 1501 42i : _,_i ___ ..... l ____ __,_: ____ __, 

r--- 300 s 520 I __ 1601 ______ 4~ _______ _j_ ______ J_ _______ j_ __ ._J __ . _____ _ 
300!S I 5401 160! 451 !very sensitive I I 
300 s is6ol 160! 36! lverv sensitive ! ! 
300\S 580 1601 41 i I i 

300 s i 720
1 

1301 SOI I l i i 
300IS 'I 740 1351 701 I I I I 
300 s ; 760 135 I 62 I I I ! 
300 s i 780 140! 481 12:00, I I 
2so s i 201 110i 74!___15:40 ! I _J _______ , 
2so s i 40 I 11 o I 58 I I ! I 
250 s I 60 i 120 I 48: I I I 

250JS i 280j 130i 301 j_ i i ! 
2sois 1 3001 16sl sai 1 ' --1 i 

---250isT 3201 105 I 67j -+-i-- i-----1,------1 
2so s I 340 I 99 I 641 1 - i i ------t 

------~~~!~ I -~~~I ----~-f~ I ---~~-I ----+---~----+-------.._!; ------1 
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Chain Lakes Property 
EM 34 Survey 

40 metre Coil Spacing 
30-Jul-97 

by: Steve and Lynn Ross and Andy Glatiotis 
Location I Horizontal I Vertical I i I 

Line Station Field Field ! ! ! i 
~--2_5_0rS-~_4_0_0-1---··_1_2_0+1'· ___ 63-11 ____ i.,__ ____ . ----+-!--_J__ ____ 

1 

,__2_5_01_S-t-_4_2_0-l--__ 1_2_5+ ___ 48-11 ____ j,,'------+-.I.· ----f-l __ _,i ______ --1 

250 s 440 140 371 : 
250 s 1 460 150 52 ! I l i l 

I 250 s I 5401 165j 32 
250 s i 560 1601 321 I 
250 s 580 155 53 i i ! 

250is 600 150 541 I i I 

, __ 2_50~-s~_6_2_0~ ___ 1501_ __ ~L _______ -----41 _____ ~i ___ __j_ ____ L __________ _ 
250!S I 6401 145\ 46i I ! ! ! 

,___2_5_0.._S_,l,___6_6_0.,__ _____ 1_40f 34 I 
,__2_5_0~S~i~ __ 6_80--+-___ 1_4_0+-___ 48-+-__ ___,i,__ ____ ~1' ---+-1' ___ -+-i _______ _ 

250 s I 700 130 561 I i I i ,___2-50-+-;IS_l __ 7_2_0_;1----1-35-~l---7-3~!----~l----~,-----+----~ii ___ __, 

250 s 7 40 125 66 / i l I 
2501S I 760J 130 47i . i i _____ 2_5_0,_is___,, ___ 7_8_0,_! ------1fo1------38t_1_4:4o+-----+1-------+1--------f----------

OIS 201 82 72 16:00 I i ! 
! 

0 s 40 82' 72 i I I i I 

1-----o-+---s-+-------00__._1 __ . __ 8_3-1--l---0-3-+\-----+----+-! ----+i----1-' --
,_ __ o,i1-s-+----8-o-i----8-0+1---03~1----1i,__ ___ ,_1 ___ +-! ---~,1 --··~ 

0 1S i 100 82 57 i 
o s I 120 86 60 
0 s ! 1401 861 591 
0 S 160 i 88 69 I I 
o

1

s I 1701 861 671 1 

I 

i 

! 
OIS I 220! 85 801 I 

l 

I 

I -r·----· 
I 
! 

I 
ojs I 2401 90! 701 I I I 

------+---i---------<~---..----~--------+----+-----t--------

0 s 260 92 48) ! ! 
-------t-----!----------+-----j 

o s I 280 I 95 l 43 ! : 1 
1-----~·--=:_-=:_-=_-o_:_s-:1~.~----3-0~0_:-1 ~-~---~-=----9--~+~-----~~----52-1,--_______ J ____ _J _______ ! ______________ i---------------_-_____ -__ -_ -· 

1----~-+1 -~+;-;-~-~: ~~I ;~I -! : 
1

! : 
1----0~1 s_,,____3_5_0+-,1 ____ 8_8__.__l _ 56 I I i 1 • 

O!S ! 380! 861 761 I I i 
0 s I 4001 85! 741 ----i---:-------L---------
0 S 4~j OOi n I I I 

-------~I~ -<----:-:0-0--+-1-----~----~~-----l------i----i--------i------------
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Chain Lakes Property 
-------------------------''----'<-----------------. 

EM 34 Survey 
40 metre Coil Spacing 

30-Jul-97 
~-------· ___ by: Steve and Lynn Ross and Andy Glatiotis 

Location I Horizontal 1 Vertical i ; ! I i 
Line I I Station I Field /Field I I i r-·---;-------< 

o Is i 480\ 120 i 42! __ j -r-----1,-----ii-------1 

OIS I 500! 115! 6QJ_ ! ! I -----J O!S ! 520! 1201 471 __ i ______ T ____ I,_ :------. 

0 s I 540 1151 50 i I : i 
l 
' I 0 s ' 560 I 130 I 33 I ! ! 

OIS I 580 1401 361 16:40i I I 
' I 
i I 
! ~ 
i I 

r-_1001N I 601 771 671 I ! 
100

1
N 1 80! 831 661 ! 1 

I ! 
---~,----~ 

I 

1001N I 1001 821 741 I i : I 
100 N i 120\ 861 61 i i : J i 
100IN 1 ·- 1401 821 ssl I I !-
100/N I 16ol 84 i sol ; T·---1 -----1 

--

100IN I 180 78 i 57 I_+-I· ___ , ___ _j..:_ ----+-I ------1 

100 N I 200 i 80 I 72 I i I I I 
100/N 2201 82! 641 r r r- ! 
100 N I 240 I 82 I 50 i i l I i 
1001N ! 26011

1 
80 11 481' 1· 

100 N 2801 B51---·-s11 ·-----·-Ii---+-----+----+--------· 
100 N 300 1 78 I 57 I i i I I 
100'N ! 320 781 641 i ! i i 
1 oo N I 340 76 I 67 I I I i I 

100jN i 3801 i 
t--:--+-t---:::-=+----;.-------1----t----+----+------i----~-~ 

100IN I 4001' 851 64\ l : l ! 
100 N I 420: 831 7 41 ! ___ ___,I ___ l ----+ 1'----------1 

----+----+----+---+------! 
100 N l 440 I 87 I 60 I I : : ' 

~---1--t---1-----+-------1--~-J-I +----+-----.j 
100'N I 460! 881 62\ r i ! 

~ 100 IN I 480 I ---- 86 I ·--56 __ 1,___ ______ I ___ -_-~---------1--t-,__--==--_-_-1-t-1 -------===_[_-+-I _-_-_ -_ -_--_·-_·--
1 

16011-rn= 5001 941 571 I ! I I 

100 N I 520 i 94 I 48 ! i i : ~---l--~---~-----+---------1---~1----+----· ---'- -100IN I 5401 93\ 70! I ! --1-- 1-----
1----~10-o~N-+l-=ss~o~11 ____ 984!e-----5-6-r-l---+l---~!----~l----, 
1--~t-t---=-:--::-+-----:--+----+----+-----+-----+----+------

100 N 580! 1151 601 16:40i l I 1 
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Appendix IV 

Palynological Age Determinations 

by 

Branta Biostratigraphic Ltd. 
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BRANTA BtOSTRATfGRAPHY LTD. Haimila Samples 

UH: q\"" - I 
p. 1 

Haimila samples 

Two samples from each ends of a core submitted by Mike Clark were 
palynologically analysed for age determinations and paleoenvironments. The upper 
sample was a brown mudstone and the lower sample was a glauconitic sandstone. 
Abundant and well preserved samples were present in both samples indicating a 
Late Campanian to possibly earliest Maastrichtian age. Nearshore marine 
environments with freshwater influx 

Unless otherwise noted, single specimens were observed. 

Sample 1: Brown mudstone Core A 

Age & Zone 

Late Campanian to possibly earliest 
lv1aastrichtiar. 

Mancicorpt.:s tripodiformis Zone. 

Dinoflagellates 

Canflmgia sp. 
Cerat1cpsis sp. 
Cribroperidinit.:m sp. 
Oinoflagella1a indet. 
.Spinidinium defl.sispinatum 

Angiosperm Pollen 

Aquilapo!ienites attefluatus 
Aquilapo!!enttes reticulatus 
Cranovel/ia striata 
Fibulipo!iis pi.istlus 
tntegricorous sp 
Loranthacites sp. 
Mancicorpus minimum 
Mancicorous tnpoddormis 
Pachysandra cretacea 
Retitricolpites spp 
Tricolporopollenites spp. 

Gymnosperm Pollen 
. . 

Piceaeoo1fenites spp. 
P1nuspolfenites spp 

(Common\ 
(Rare) 

(Common) 

Ta;;odiaceaepo/lenites hatus 
(Com men) 

Byrophyte & Pteridophyte Spores 

Bacutatisporites comaunensis 
Ba!mesporites sp 8. Snead'69 
Camarozonosporites dakotaensis 
Cicatricosisporites spp. (Rare) 
Conca·11ssimisporites va1weruccatus 
Cyathtdites spp. 
Gleicheniidites senonicus 
lnterlobites triangu/aris (Rare) 
Laevigatosporites ovatus (Common) 
Lycopodiumsoorites austroclavttidites 

Osmundacidites c/a 11tonttes 
Rouseisporites radiatus 

Other Algae & Miscellanea 

(Common) 

Pesavis sp. loannides & Mcmtyre 1980 (Rare) 
Schtzophacus grandis 

Paleoenvironment 

The presence of rare marine dinoflagellates and 
rare freshwater algae indicates a nearshore 
marine. possibly brack;sh environ me": sw:h as a 
lagoon or estuary. 

Comments 

Late Campanian to possibly earliest Maasmcr.t:z,, 
age. 
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8RANTA 8/0STRAT/GRAPHY LTD . Haimila Samples ... p.2 

Sample 2: Green sandstone Core B 

Age & Zone 

Late Campanian to possibly earliest 
Maastrichtian 

Mancicorpus tnpodiformis Zone 

Dinoflagellates 

!sabelidinium cooksoniae 
Pa/aeoperidinium oyrophorum 

Angiosperm Pollen 

Aquf/aoo//enites attenuatus 
Aquilapollenites catenireticu!atus 
Aauilapo//enites quadrilobatus (Common) 
Aauilapol!enites sp 
Fibu!ipolfis pusilus 
lntegricorpus #Ecicatricose 
lntegricorpus cfarireticu/atus (Rare) 
L0ranthaci!es sp 
Mancicorpus ctavus 
Mancicorp:.Js tripodiformis 

Gymnosperm Pollen 

Abiesp0//enites spp 
Rugubivesiculites rugosus 

Byrophyte & Pteridophyte Spores 

Aequitriradiles spp 
Ba!mesporiles sp B. Snead'69 
Cvathidites spp. (Rare) 

(Rare) Gabonispons bacaricumulus 
Gteicheniidiles senonicus 
tsbelidinium be/fastensis Kellstrom 
Laevigatosporiles ovatus (Common) 
Lusat1spons dettrrJannae 
Lycopodiums.oorftes austroclavitidites 

Polypodiidites favus 

Other Algae & Miscellanea 

Pediastrum sp. 
Schizophacus grandis 

(Common) 

(Rare) 

Paleoenvironment 

The presence of rare marine dinoflagellates and 
rare frec:rwater algae indicates a nearshore 
marine. possibly brackish, environment such as a 
lagoon or estuary 

Comments 

black coaly material (Common) 
The presence of Cramve//ia striata Fibulispol/is 

pusi/us. and Mancicorpus tripoddormis suggests a 
Late Campan1an to possibly eariiest Maastrichtian 
age. This is supported by the association with the 
dinoflagellates /sabelidinium cooksoniae and 
Pa/eoperidinium pyrophorum . The later species 
ranges from the Late Cretaceous into the 
Paleocene. however there are no other definitive 
Paleocene species. 

\'r 
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BRANTA BIOSTRA TIGRAPHY LTD . Haimila Samples II... p. 1 

Haimila samples II 

Two samples from cores 97-1 and 97-2 submitted by Mike Clark were 
palynologically analysed for age determinations and paleoenvironments. The 
First sample was a mudstone and the lower sample was a sandstone. Abundant 
and well preserved assemblages were present in the first sample indicating a 
Late Campanian to possibly earliest Maastrichtian age. Nearshore marine 
environments with high freshwater influx such as a Polypodium brackish water 
marsh is indicated. The second sample contains an impoverished assemblage 
of mixed origins. The age of the sample is taken to be represented by the 
youngest fossils which indicate an indefinite Campanian to Maastrictian age. 

Unless otherwise noted, single specimens were observed. 

Sample 1: Mudstone Core 97-2 100' 

Age & Zone 

Late Campanian to possibly earliest 
Maastrichtian 

Mancicorpus tripodiformis Zone. 

Dinoflagellates 

Alterbidinium spp. 
Canningia sp. 

Angiosperm Pollen 

Aequitriradites spinu/osus 
Aquilapollenitesattenuatus 
Aquilapollenitesquadrilobatus 
Cranwelliastriata 
Fibulipollispusilus 
lntegn·corpusclarireticu/atus 
Laevigatosporitesovatus 
U/iaciditescompfexus 
Ufiaciditessp. 
Mancicorpusminimum 
Mancicorpustripodiformis 
Momipitescoryloides 
Pachysandracretacea 
Syncolpitessp. 

Gymnosperm Pollen 

Piceaepollenitesspp. 
Pinuspollenitesspp. 
Taxodiaceaepollenites hiatus 

(Rare) 

(Rare) 
(Common) 
(Rare) 

(Dominant) 
(Common) 
(Rare) 

(Common) 

(Common) 
(Rare) 
(Dominant) 

Byrophyte & Pteridophyte Spores 

Camarozonosporitesdakotaensis 
Camarozonosporitesinsignis 
Oft oid osporah a/Iii 
Gleicheniiditessenonicus 
Gleichemiditessp. 
Hammulatisporitesloeblichii 
Heliosporitesaltmarkensis 
Osmundaciditesc/aytonites 

(Rare) 
(Rare) 
(Rare) 
(Rare) 
(Common) 
(Rare) 
(Common) Polypod1iditesfavus 

Reticulatisporitessp. 
Retitri/etesspp. 
Rouseisporites stellatus 
Stereisporites stereoides 

(Abundant) 

Triletes bettianus 

Other Algae & Miscellanea 

Schizophacus grandis 
Schizophacus parvus 

Palecenvironment 

(Common) 
(Common 

The presence of rare brackish water 
dinoflagellates and rare freshwater algae indicates 
a nearshore marine, possibly brackish, 
environment such as close proximity to a 
Polypodium brackish water marsh or lagoon. 

Comments 

The presence of Cranwellia striata, 
Fibu/ispollis pusilus, and Mancicorpus tripodiformis 
suggests a Late Campanian to possibly earliest 
Maastrichtian age .. 
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BRANTA 8/0STRA TIGRAPHY LTD. Haimila Samples II... p. 2 

Sample 2: Sandstone Core 97-1 174' 4" 

Age & Zone 

Campanian to Maastrichtian 
Indeterminate Zone. 

Dinoflagellates 

lsabelidinium cooksoniae 

Angiosperm Pollen 

Kurtzipites spp. 
Penitetrapites mollis 

Gymnosperm Pollen 

Abiespollenites spp. 
Araucan·acites australis 
Cedripites canadensis 
Corollina torosa 
Ephedripites virginiensis 
Exesipollenites tumulus 
Pinuspollenites spp. 

Byrophyte & Pteridophyte Spores 

Cicatricosispon"tes #EGE 
Cicatricosispon·tes spp. 
Deltoidospora ha/Iii 
Gleicheniidites senonicus 
Laevigatosporites ovatus 
Leiotriletes mecklenburgensis 
Polypodiidites favus 
Retitricolpites spp. 
Stereisporites stereoides 
Striatriletes coronianus 

(Rare 

(Rare) 
(Rare) 

(Rare) 

(Rare) 

(Rare) 
(Rare) 

(Rare) 

Other Algae & Miscellanea 

Schizophacus parvus (Rare) 

Paleoenvironment 

The presence of rare marine dinoflagellates 
and rare freshwater algae indicates a nearshore 
marine, possibly brackish, environment such as a 
lagoon or estuary. 

Comments 

black coaly material (Common) 
This sample is marked by a mixture of Mid 

Cretaceous and Late Cretaceous forms. Albian to 
Cenomanian components comprise Penitetrapites 
mollis, Exesisporites tumulus, Ephedripites 
virginiensis and Striatriletes coronianus. These 
forms as well as Cedripites canadensis and 
Deltoidospora are dark in colour and often 
fragmented suggesting that these forms were 
reworked into younger sediments. olThe 
presence of Polypodium favus, Kurtzipites, and 
lsabelidinium cooksoniae suggests a Campanian 
to Maastrichtian age. The exact age of this 
sample cannot be determined due to the 
impoverished assemblages .. 
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Sheet1 

_______________________ c __ h_ain Lakes ProP-_e_rty_~------------
Drill Hole: 95-1 

·------------··------------------·-------------------------------------------
Pepth! Rock Descriptive Comments 
From! Type I 

I 

i I 
_ 320 I Silty i Light grey with abundant coally fragments and si!D'.'. to-fi_ne-~ndy la~Tria~------
- Mudstone Occasional tan to light green, clay to mudstone clasts 

i iBentonitic 
1----;--------------------------------------·~ 

! 323': green an~'iellow mica, possible Cpx, angular black lithic frags. 
I 1324': small bivalve mollusc 
I 1325': red garnet @200x magnification __ 

_ J_ _j__ - ---------------------·-------------------
~26 IBentonitic igraded bedding: sltstn grad~s upward into mdstn over 8" 

!siltstone I occasional matrix supported clasts, soft at time of deposition. 
I 1 pink garnet; mica flake~lack, yello..y, brown and green); coally fragments 

~---~I -----r-----------------------------------
1 327': 2" band of light grey silty mudstone with med. grey mudstone r/u clasts 

! i -·------------------1 
,__ _ _,_i ______ L332':___!lg_~_9!~-~~sand~!one wit~-~J:!~~~one anE__gla~~onJ!i~~~_ane!_stone clas~-

i !one clast in finely laminated silts with coally laminae: clast placement inexplicable 
I 
i j334': graded bedding from sandy to muddy over 2"; C~_ra_in_?_. _______ __, 
I i __ ! _____ !,_3._35': 1" x-bedded sandston_e._; _C_;p_x_g __ r_a_in_? _______________________________ _ 

i 

I 
i I 

336': light grey siltstone with interlaminated g_r~ muE __ stone and __ !TIU~~~~ne c~~~--~-= 
bioturbated 

1 j337': red garnet, phlogop!te, Cpx? 
I I ~~------------

339 IM u d stone !dark grey mudstone with coallv bedding tops, strong bioturbatio--n-. ----------

! joccassional benton_it_i_c_l_a..__ye_rs_. ----------------------'-----l 
____ _j -f·~_1_': __ 2'_' c_l_a_m_s __ h_e_l_I ----------------------------1 

1 342': 3" bentonitic silt 

-+--------+----------------------------------·---+--- !348': wine red ~~net in bentoniti_~~ud_~to_!:l~-------------··--------------------------------
1 _J ___________________________________________________ _ 
! ! 

370ISandstonellight grey, bentoriitic, fine to medium grained sandstone with coa!_!y_l_am_i_n_a_e ____ _ 

I bentonitic -w.~des u_e__ward into mudstone. ---------------------·------
! 

1 
Garnets: 3 lilac and 1 wine red; 1 Cpx; micas: black brown and w_b.it_e ________ _ 

I 1 

____ __j _____ J 37 4': 3 garnets ~nd 2_~x ---------·-----------·-----------------------------------
1 : 

! !379'-383'; cross bedding in sandstone. 
i----r------r----~----~-----------------------·-

__j ____ ~i --·------------------------------------·-
-- I ! -3-8--6~, 1-------.J-E_O._H ___________________________________ ~----i 

Page 1 
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Chain Lakes Pro~erty 
Drill Hole: 97-1 

Depth/ Rock ! Descriptive Comments 
From I Type 

01 Till dark brown clay till; lost circulation and drill bouncing on boulders at bottom. 
! i 

50.0jSandstone!Bentonitic, light grey sandstone: eoor recovery 
i i 

58.0 j MudStone I light -brown with interlaminated silts 
-

I I I ·--- -
62.8i Coal ive!Y._~~_mbly when~ -·- -----------------------

i ! 
63.21Sandstone bentonitic; panned: magnetite, garnets: 2 lilac + 5 deep red, zirc? 

i 

65.0i Coal 1crumbly when dry 
I I 

66.3 I Siltstone !light grey and coally --
~--1 i 

70.0 I Mudstone I finely interlaminated light grey ~~tone and -brown mudston_e _________________ 
! l ! 

I 82' - 92.5': fraQments/clasts of lighter color mudstone, well rounded with lo!:!S axis 

I lat assorted angles; SE~uring~_!_~~~~ with ur:iderlying muds disturbed; p_oorly 
l . bedded; coally fragments abundant; Mudslide? 

: 91': very angular guartz grains, 1 garnet, mag_netite and ilmenite 
__J I -----------------------------------·-

92.5! Coal I 
I ! 

i 

98.0I Mudstone 1Dark brown mudstone with matrix sueported clasts of light coloured bentonitic 

I 
I sandstone; bedding a~ 80°to c/a --
,98'-100.5': 40% clasts 

I 

100.5' - 106.8: no clasts i ------
! j 106.5' - 108': li9.b_! colour siltstone with clasts of brown mudstone; clasts 

--i- 1show rapid deposition; clasts subhorizontal 
I 

I i - ·-
108.0j Coal 

r- I -------------------·--------------.---------------------------------·· -----
! 

108.8 i Mudstone I Brown mudstone grading from coal I\ on top to sandy on the bottom. 
--

! I 
i i ·---

109.0 \Sandstone! med~m _grai~d.Jjg~t_9!_~en, well sorted w~thout ~~I defined_!)eddin9.:_ --
1 I eerfect bieyramidal 9uartz grains 
I . 
I 

I bedding @ 85° to ~la--------------·-------------···-·---------~117.IJ Coal 
I I 

i --
118.8/Sandstoneimedium grained, light green, well sorted and bentonitic 

i J_bedding @ 90° to c/a -- - ---------·------------
! !135' - 137': small white platy ?clasts? 1 mm to 2 cm earallel to weak bedding. 
I 139' - 142': interlaminated bentonitic ss. and sandy bentonite 
I 144': euhedral guartz bieyramids, glauconite?, ilmenite, magnetite, and strange 
I /spheres made of marcasit~? ball bearin_g_~_quartz extrel'T)e!y_a_!}gular __ 
I 1149.6' - 152': ss clasts? to 3" in diameter with well rounded edges sul?eorted in 
I \ss matrix· long axis parallel to beddina. 
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Chain Lakes Property 
Drill Hole: 97-1 

Dep_t_h_l __ R_o_c_k_~l-----------D-e-sc_r_ip_t_lv_e_C_o __ m_men-ts--~~-~~-~~~ 

From I Type i 
jSandstone\152' -153': sil!t cla~tone; 40%_!?.entonite; quartz shards ve_!Y_!harp and angular; 
j I hexagonal bipyramid quartz grains; maQnetite, ilmenite, chromite? 
I 1153.2': 1 cm x 4cm clay clast@ 70° to c/a --------i \154.5': 4cm brown clay bed; glau~_onite?, marc~~!e? ball:-bear!!!_~pheres.~_artz 
! !shards I extremely angular, frosted grains. _____ ____, 
I I 154.6' - 160. 7': medium grained, light grey ss with matrix supported ss clasts with 
I 1 brown clay rims: clasts at all angles to c/a. 
i 160.7' - 164': con~merate of ss and mdst clasts to ___ 6_cm_i_n_d_ia_m_. _______ -----1 

I 164' - 170': occas. ss clasts of sandstone and claystone. 
I 

1
170.25' ~ 170.8': bentonitic ss, panned very angular quartz shards,_ magnetite, 

~_j__ 1glaucon1te and abundant yellow carbonate crystals. _____ _ 
17 4.6 i Clavstone I bentonitic liQht Qreen clavstone with abundant pyritised diatoms and occassional 

! silty brown mudstone clasts 
I 1179.2' - 186': very poor recovery; lumps of gooey clay 
I 186' -206': finely laminated clay mudstones with soft sed, deformation and small 
I lclasts above 3" clean Qlauconitic greywacke. 
i 1207' - 217.8': very finely interlaminated brown mudstone and white, bentonitic 
I siltstone 

217.8ISandstone!clean white, well sorted, crossbedded at base 
220. 7 I Mudstone very finely laminated brown mudstone and white siltstone 
222.3ISandstone!Clean, well sorted, greywacke 

•---+-' -- j229': crossbeds 
I i 

252! EOH 
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Chain Lakes Proµeity 
Drill Hole: 97 -2 

o: Till I 
i i 

--~fo.ol Mudstone !Bentonitic, occas laminated siltstone clasts to 1"x 2" 
I ! light bentonitic siltstone in_te_r_b_ed_s _______________ . ____ __, 

___ i -----L------··--·-----------·-----·-------·---·--·----------
i 154.7' - 77.5': very poor recovery - cherty clast clogged bit and ground away the 
i I mudstone so that it just washed away as very fine cuttings. 
i icherty clasts have very angular quartz shards and microbreccia textures. 
I !from a _6" sand inte!Va_~~~ne~Jila~~~~~~nd_~~~P!~~_;_f_p~Q~. Olivine?, 
! !magnetite, chromite?, ilmenite gE_~ins seen un_d_e_r __ s_co_,1p_e_. _________ --4 

! i 
_______ L _______________ l.§1:..~'....:_~~lj_g_'!!_~_l!~~~~~.9.arnet, tourmaline,_~.!!~~n. __ '!!~~!!~~!!~-9>.~J!:i.£.~!1ne~---

l !concentrate of shaved core. 

f_..L--1r-' ___ __J.i_5_3:5' - 54': sandstone interbed: garnet, magnetite, chromite_?, iln]enite and zircon 
! ipanned in concentrate from shaved core. 
! ! 
I 178': 3" x 1.5" sandstone 'clast' in laminated mudstone i----r------+--------------------------·---------1 
i i . 

__ _J__ ! 

, ----]84':2''X"1'' sandstone 'clast' with fossil fragments in mudStone·------. -·-
I ----• 

-~.?~ ___ g.2.~ 4~_bedd_~ __ to ~~--------------------····-··----------··--·----·---··-·-·--·--------· 
! I 

99.0 I Mudstone r brown, bentonitic -·---------------·--------·-·-------------

! I t------+-----+----------------------·-·-----------------1 
-~.0-~.:~~~--g~+------·--·---·-----------------------·-·-------·-------
106.0I Mudstone ibrown, bentonitic 

_____ L ____ _l _________________________ .... ---··-·---·-·--·-·-·---·-----·-----·---------------------
118.0 lcoal !116' bedding to c/a = 48° 

I I 

122.0i Siltstone I light ~y. fine grained, bentonitic to varying degrees 
i I 

~1 ! 127; - 134': rythmic interlaminated brown mud and light grey silts every 3" to 4" 
I : 

!132': panned minor m~gnetite, marcasite spherules and zirco!:\ __________ 
1 

I 
1------;r-' ------l 177': _ 3" bentonite bed; panned very angular quartz shards, zircon, and carbonate 

-·---·-l-·--·----k---·-·--------·-··-----·-------------·---------------------·-·--·--
1 1177' - 187': Thin coally laminae and coally fragments abundant ------------1 

' I i i 

i /186': bedding to c/a = 49° 
1------+-----+-----~----------------------------------1 

! i 
----t-::-·---- ; --------------------------------

1871 S:;indstone i light grey, bentonitic, fine grained :;ind interl:;iminated with silts and cl:;iys :;it top 
i !grading down into sands; cla:st:s of :sandstone and mud:stone common 

,___L lglauconitic throughout, micas commo_~_(bio~!~!.._muscovite a~d phlogopite), _____ -1 

I I 
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Chain Lakes Property 
Drill Hole: 97-2 --

Depth I Rock I Descri~tlve Comments 
From I Type 

l i 197' - 200·: finely interlaminated bentonitic silts and muds 
' ! --
I 200' - 202': sandstone and mudstone 'clasts' abundant at all ~_!!gles 
! 
i I 

i 1202· - 205': bentor:iitic ss with int~_rla_'!lJna~ed g_~~~!!._~~--------------------· ,_____,_ ____ I 
I . 
! !205' - 210': mudstone 'clasts' in bentonitic sands i 

i I 
_210.0 I Mudstone idark _grey, finely la~inated, bentonitic; occas thin silty laminae_~r thin __!:>~ds ____ 

I i 

I 1237': bedding to c/a = 48° 
___ l__ ______ _J ___________________________________________________ 
242.51 ? Ivery poor core recovery; core will not lock into core barrel; GOTO conventional 

l drilling: cuttings retained but not loaaed 
I 

I 
677.0I Mudstone linterbedded and interlaminated clayey siltstone and dark 9~~ mudstone; soft 

I sediment deformation textures common; channel scouring common; graded 
I bedding rythmically repeated; strong bioturbation 
I I --
! 1677': bedding to c/a = 65° 
I 684': bedding to c/a = 66° 
i Js86' - 687': fossil worm burrows; no indicator minerals panned 

---! ------ j692' - 693;: dense shale with mud cracks; no indicator minerals ~ann-ed _________ 
I j709': bedding to c/a = 65° I 

~---t 1723': panned abundant marcasit~herules (worm casti_~s), minor glauconite, 
jcar~onate and some m~etite. 

I , 723': bedding to c/a = 62° 
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Appendix VI 

Assay Data 

A-LORING LABS: 95-1 DRILL CUTTINGS 

B - LORING LABS: 95-1 GRAINS PICKED FROM CORE 

C - LORING LABS: HAND SAMPLES: #001, #002, #003; BULK DENSITY 

D - LORING LABS: SURFACE SAMPLE 10001, 97-1 DRILL CUTTINGS, 97-2: 
A and B DRILL CUTTINGS, 97-2 CORE 

E - M. GLATIOTIS; SEMIKEVEX ANALYSES 

F - ASHTON MINING: HAND SPECIMEN WHOLE ROCK ANALYSES 

G - DR. NASSICHUK: X-RAY DIFFRACTOGRAM OF CORE FROM 314', 95-1 
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A - LORING LABS 95-1 DRILL CUTTINGS 
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Date: November 28, 1995 
File: 37822-D 
Client : DR. TED YOSHIDA 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2ID Fax: 275-0541 

REVISED SUMMARY OF POTENTIAL INDICATORS PICKED 

Sample Garnet Clinopyroxene Ilmenite Chromite Olivine Diamond 

2 1 3 0 0 0 0 

Totals 1 3 0 0 0 0 

Total Grains 

4 

4 
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FILE # : 3 7 8 2 2 - D 

ORIGINAL 
WEIGHT 

SAMPLE 
ID. 

(Kg) 

2 19.6 

NOTE : P.M. = PARAMAGNETIC 

- - - - - - - - - - - - -e 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-4541 

COMPANY: DR. TED YOSHIDA 

SCREEN TABLE MIDDLINGS 
ANALYSIS CONC. 2.9 - 3.3 SG 

MAG. 
+6 +35 35 x 80 -80 +80 NON-

mesh mesh mesh mesh mesh MAG. MAG. 
(kg) (kg) (kQ) (Kg) (g) (g) (g) (gl 

0.7 2.0 6.5 10.5 763 0.06 36.26 0.31 

W.P.M. = WEAKLY PARAMAGNETIC N.M. = NON-MAGNETIC 

DATE:~_N_o_v_2_8~,1_9_9_5~ 

HEAVIES.>3.3 SG 

+28 P.M. 
Mesh 0.5 0.6 0.7 1.2 

(g) (g) (g) (g) (g) 

9.18 15.58 3.30 0.38 1.65 

ASSAYER 

- - --~ 

... 

W.P.M. N.M. 
2.0 2.0 

(g) (g) 

0.28 1.98 
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Date: November 28, 1995 
File: 37822-D 
Client : DR. TED YOSHIDA 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2m Fax: 275-0541 

REVISED SUMMARY OF POTENTIAL INDICATORS PICKED 

Sample Garnet Clinopyroxene Ilmenite Chromite Olivine Diamond Total Grains 

2 2 0 0 0 0 4 

Totals 2 2 0 0 0 0 4 

NOTE: There are a lot more Clinopyroxene, only picked two to represent. 
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FILE # : 3 7 7 9 6 - D 

ORIGINAL 
WEIGHT 

SAMPLE 
ID. 

I Kg) 

1 37.6 

NOTE: P.M. =PARAMAGNETIC 

- - - - - - - - -e 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-4541 

-· - - - - - -e 

COMPANY: DR. TED YOSHIDA DATE:~~N~o~v~2~8~,1~9~9~5~ 

SCREEN TABLE MIDDLINGS ) '· ,:,,:,::;!:'.~J:,'!j:?0'';{::'':;:,:;::·l:!'t :.· ; ,,. , q::~;~;:-:,;·t:s'!·!~jt:!l::T<~,.;r ··: ·• .· . 0;:.::1~[::~:·[·~;;::,;';1 
,,;:;;i,:;·.i i;i>::;:::.· :;?:i'.:~,_ ANALYSIS CONG. 2.9 - 3.3 SG 

MAG. +28 P.M. W.P.M. N.M. 
+6 +35 35 x 80 -80 +80 NON- Mesh 0.5 0.6 0.7 1.2 2.0 2.0 

mesh mesh mesh mesh mesh MAG. MAG. 
(kQ) (kg) lkgl !Ka) (g) (g) (Q) lal lg) (g) lg) lgl lg) (g) (g) 

2.6 5.4 13.5 16.1 725 0.68 62.97 3.81 1.32 12.67 2.35 0.67 0.95 0.16 0.87 

I 

W.P.M. = WEAKLY PARAMAGNETIC N.M. =NON-MAGNETIC 

ASSAYER 
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File No. 37822-1-D 
Client: Dr. Ted Yoshida 

-
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 
Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Microprobe Data Dec 31, 1995 

1--------- Location 1-------------------------------Data in wt %---------------------------------1 1----------
Sample# P# C# R# Si02 Ti02 Al203 Cr203 FeO MgO CaO Na20 MnO K20 Total Mineral 

1-------------- ----·----~ 1-------------------------------------------------------------------------~-------I 1--------
#1 102 B 1 0.01 0.03 69.45 0.05 4.89 26.48 0.03 0.01 0.13 0.00 101.08 spinel 
#1 102 C 1 30.34 38.48 0.66 0.00 · 0.84 0.00 28.55 0.01 0.11 0.00 98.99 sphene 
#1 102 F 1 38.20 0.18 20.70 0.00 1.60 0.05 36.98 0.00 0.32 0.00 98.03 garnet 
#1 102 G 1 38.79 0.09 21.00 0.02 2.93 0.04 36.00 0.00 0.16 0.00 99.03 garnet 
#2 102 H 1 37.05 0.08 20.84 0.06 35.39 4.07 2.19 0.00 0.40 0.00 100.08 garnet 
#2 102 A 2 53.30 0.13 1.47 0.00 7.05 13.99 23.89 0.36 0.46 0.00 100.65 pyroxene 
#2 102 B 2 53.48 0.04 1.38 0.18 7.64 14.36 22.47 0.46 0.29 0.00 100.30 pyroxene 
#2 102 C 2 53.84 0.09 1.00 0.33 4.03 17.50 23.08 0.20 0.09 0.00 100.16 pyroxene 

Note: First 4 grains from sample #1 submitted by R. Haimila 

- - -e 
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•& Loring Laboratories Ltd. 

I File No.: 3n96-1·D, 37B22·1·D 

Client: Dr. Ted Yoshida 

I Gamet Classification (after Dawson and Stephens, 197S) 

I 1--1 Location 

Grain# Sample# P# C# R# Ti02 Cr203 

I 
1--1 

1 #1 103 D 0.09 0.00 

2 #1 103 E 0.02 0.00 

I 
3 #1 

4 #1 

103 H 0.01 0.03 

103 I 0.04 0.14 

s #1 102 F 0.1B 0.00 

I 6 #1 

7 #2 

102 G 0.09 0.02 

102 H O.OB 0.06 

I ,_ 
I 
I 
I 
I 
I 
I 

•• I 
I 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2m Fax: 275-0541 

Data in wt% 

FeO MgO Cao Na20 G1 

27.47 3.92 9.3S 0.04 .. 
37.94 2.9B 0.6S 0.01 

36.54 4.20 0.6B 0.02 .. 
36.S9 3.7S O.B1 0.00 .. 

1.60 O.OS 36.9B 0.00 .. 
2.93 0.04 36.00 0.00 .. 

3S.39 4.07 2.19 0.00 .. 

7 0 

G1 

Garnets Classification 

G2 G3 G4 GS G6 G7 GB 

s 
s 
s 
s 

B 

B 

s 

0 0 0 s 0 0 2 

G2 G3 G4 GS G6 G7 GB 

G9 G10 G11 G12 

0 0 0 0 

G9 G10 G11 G12 
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I Eclogite Garnet Indicators I 

2.0,--------------------. 

Eclogitic Garnets 

u 

(Ai*•. 1989) ""' 

~----------
1.2 

OA 

0.0~------.----....------.-------l 
0.0 0.2 OA o.e 

Na20 % 

l~~~~~~~~~~~___J 
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I 
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File#: 3n96-1-D, 37822-1-D 

Client: Dr. Ted Yoshida 

- - - - - - - - -e 
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

- -

Pyroxene Classification (after Stephens and Dawson, 1977) 

I ORTHOPYROXENE CLINOPYROXENE 

1--1--- Location -----Data in wt%------ !----------------------
G # Sample# P# C# R# Ti02 Al203 Cr203 FeO MgO CaO Na20 2 3 4 5 2 3 4 5 6. 7 8 9 10 

1--1---------1----------------
#1 103 F 0.11 2.29 0.08 6.38 14.38 22.85 1.04 ........................ 2 

2 #1 103 G 0.02 1.08 0.13 6.11 14.82 22.96 0.87 ........................ 2 

3 #1 103 J 0.05 1.45 0.04 7.01 13.68 7.67 0.97 ................................................ 8 ....... . 

4 #2 102 A 2 0.13 1.47 0.00 7.05 13.99 23.89 0.36 ........................ 2 ............................... . 

5 #2 102 B 2 0.04 1.38 0.18 7.64 14.36 22.47 0.46 ........................ 2 

6 #2 102 c' 2 0.09 1.00 0.33 4.03 17.50 23.08 0.20 ........................ 2 

I ORTHOPYROXENE CLINOPYROXENE 

2 3 4 5 2 3 4 5 6 7 8 9 10 

Total Pyroxene= 6 0 0 0 0 0 0 5 0 0 0 0 0 0 0 

- - --



------- ----------
File No. 37796-1-D 
Client: Dr. Ted Yoshida 

-
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 
Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Microprobe Data Dec 31, 1995 

1------------- Location 1---------------------------------D ata in wt 0/o--------------------------------------------1 1------------1 
Sample# P# C# R# Si02 Ti02 Al203 Cr203 FeO MgO CaO Na20 MnO K20 Total Mineral 

1---------~-----·--------- 1------------~---------------------------------------------------------------~-------I 1---------1 
#1 103 B 1 0.01 0.15 98.12 0.08 0.83 0.00 0.00 0.00 0.04 0.00 99.23 corundum 
#1 103 D 1 37.82 0.09 20.59 0.00 27.47 3.92 9.35 0.04 1.52 0.00 100.80 garnet 
#1 103 E 1 36.54 0.02 20.70 0.00 37.94 2.98 0.65 0.01 1.64 0.00 100.48 garnet 
#1 103 F 1 52.57 0.11 2.29 0.08 6.38 14.38 22.85 1.04 0.34 0.02 100.06 pyroxene 
#1 103 G 1 53.53 0.02 1.08 0.13 6.11 14.82 22.96 0.87 0.18 0.01 99.71 pyroxene 
#1 103 H 1 37.11 0.01 21.03 0.03 36.54 4.20 0.68 0.02 1.12 0.00 100.74 garnet 
#1 103 I 1 36.84 0.04 21.00 0.14 36.59 3.75 0.81 0.00 1.34 0.00 100.51 garnet 
#1 103 J 1 53.13 0.05 1.45 0.04 7.01 13.68 7.67 0.97 0.27 0.01 84.28 pyroxene* 

*EDS indicate diopside, edge interference on Ca-Ti 

- - -e 
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0: DR. TED YOSHIDA 
ILE # 37796-1-D 

lement AU AG 
nits PPB PPM 
37796 -5 -5 

lement LA CE 
nits PPM PPM 

37796 20 37 

0000000000 

AS 
PPM 

8 

ND 
PPM 

17 

- -

BA BR CA co 
PPM PPM % PPM 

810 -1 2 8 

SM EU TB YB 
PPM PPM PPM PPM 

3.2 0.8 0.6 1.4 

- - - - - - - - --
Loring Laboratories Ltd. 

CR cs 
PPM PPM 

110 1.8 

LU 
PPM 
0.22 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2TT7 Fax: 275-0541 

FE HF HG IR 
% PPM PPM PPB 
1.75 3.6 -1 -5 

DA TE: December 5, 1995 

MO NA NI RB SB SC SE 
PPM PPM PPM PPM PPM PPM PPM 

-5 14600 -50 32 0.7 5.1 -3 

- - - - --

SN SR TA TH u w ZN 
% % PPM PPM PPM PPM PPM 
-0.01 0 -1 5.1 2 -3 130 
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File No • 38373 
Client R Haimila 
Microprobe Data 

1-------- 1------------1 
Grain Sample# 
1-------- 1------------1 

2 07 
2 07 
2 07 
3 1 2 
3 1 2 
3 1 2 
3 1.2 
3 1 2 
4 20 
4 20 
4 20 

-
Loring Laboratories Ltd. 

629 Beaverdam Road N E , 

Calgary Alberta T2K 4W7 

Tel 274-2777 Fax: 275-0541 

Date July 19, 1996 

Location 1--------------- -----------------------------------------Data in 'N1: 0/o -------------------------- ---------- 1---------1 
P# C# R# Ti02 Al203 Cr203 V203 FeO MnO MgO NiO ZnO Total Mineral 

--------· ---------· I-------------------------------------------------------------------------- -----------------------------------· I---------I 
111 A 1 003 1871 5064 0.19 17.60 0.34 1203 0.04 022 9979 Chromite 
111 B 1 15 19 0 10 0 14 0.25 76.69 0.12 0 06 0 00 0.03 92.59 Ti-magnetile 
111 C 60 04 0 11 0 04 0.38 31.97 0.22 0.02 0 00 0 04 92 83 altered tFi-Fe oxide 

-

111 A 1 004 284 001 0.02 64.39 3.18 0.58 000 006 71.11 altered Fe oxide/hydroxide 
111 B 1 1 00 63 ruti le 99 42 0 03 019 0.69 0 27 0 01 0 00 0.02 0 01 
111 C 100.87 ilmerile 53 50 0 00 000 0.25 44 89 2.18 0 03 0 00 002 
111 D 99 35 Chromite 0.48 9.64 47 64 006 32 98 0.65 7.58 0.09 0 23 
111 E 93 17 rutile 89.34 0 32 0 23 1 47 1 78 0 00 000 0.02 0 02 
111 A 100 52 rutile 99 31 0 05 0.11 0 89 0.13 0 00 000 0 01 002 
111 B 32.02 allan1te 2.37 12 79 000 0 00 15 72 0.32 0 75 0 00 0 07 
111 C 90 83 altered Ti-Fe oxide 72 79 2 71 017 0 66 14 24 0 17 0.07 0 00 0 04 

-· 
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I 
1IN0.: 38373 
I t: R.Haimila 
icroprobe Data 

,__ 1------------1 
ra111 • Sample# 
------ 1------------1 

11 Li LAC 
2 Li LAC 
3 Li LAC 

l:t~;: 

I 
I 
I 
I 
I 
I 

6 Pale Copper 

•. 
I 
I 

_Loring Laboratories Ltd. 
629 Beaverdam Road N.E.. 

Calgary Alberta T2K 4W7 

Tel 274-2777 Fax: 275-0541 

Location 1------------ --- ----------- --- ---------------------------Data in wt 0/0----------------------------------------- 1------ ---1 
P# C# R# Si02 Ti02 Al203 Cr203 FeO MnO MgO CaO f'-Ja20 K20 Total Mineral 

--------· --- -- ----· I- ------------- -- ------- -------- -------- -- -- -------- ------------- --- --- -- ---------- ---------------- ----- -- -------- -· I---------I 
111 8 1 32.62 0.01 0 00 0.02 0 00 0.04 0.00 0.04 0 00 0 00 32. 7 zircon 
111 C 1 32.67 0.04 0.00 0.02 0.00 0.06 0.01 0 06 0 03 0 00 32.9 zircon 
111 D 1 31.96 0.04 0.02 0.00 0 00 0.00 0.02 0.02 0.03 0.00 32.1 zircon 
111 E 2915 36.70 1.37 000 1.43 0.10 0.02 26.91 0.01 000 95.7 sphene 
111 F 2939 3632 1.70 000 142 014 0.01 27.99 0.04 0.00 97 sp~ene 
111 G 3722 011 20.90 004 2731 289 1.74 8.98 0.01 000 992 unknown 
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B - LORING LABS 95-1 GRAINS PICKED FROM CORE 
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lie No 37917 

'lient: R. Haimila 

IJicroprobe Data 

J_ 1-- Location 

Grain# Sample Plug C# R# Si02 .__, ___ , 
• 1 1 106 A 2 27.85 

2 

5 

,~ 
8 

I 
I 
I 
I 
I 

•. 
I 
I 

2 106 B 2 27.00 

3 

4 

5 

6 

7 

8 

9 

10 

106 

106 

106 

106 

106 

106 

106 

106 

c 
D 

E 

F 

G 

H 

J 

2 28.43 

2 29.66 

2 36.99 

2 40.74 

2 38.25 

2 
2 37.88 

2 59.99 

Ti02 

0.76 

0.66 

0.75 

36.79 

0.19 

0.34 

0.00 

0.33 

0.10 

Loring Laboratories Ltd . 

A1203 

52.41 

53.70 

52.88 

1.25 

20.40 

22.12 

21.48 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2m Fax: 275-a541 

-Data in Vvt % 

Cr203 FeO MnO MgO 

0.10 12.47 0.02 2.10 

0.00 13.07 0.20 1.93 

0.00 12.91 0.07 2.11 

0.00 1.14 0.18 0.01 

0.00 29.63 0.43 1.26 

0.20 13.28 0.43 18.40 

0.00 26.56 2.25 8.32 

SAMPLE TOO SMALL 

20.36 0.04 3.26 0.29 0.12 

25.15 0.00 0.17 0.00 0.00 

24-Jan-96 

Cao Na20 K20 Total Mineral 

0.00 0.01 0.00 95.72 Staurolite 

0.00 0.00 0.00 97.46 Staurolile 

0.00 0.00 0.01 97.16 Staurolite 

27.53 0.00 0.00 96.56 Titanite 

10.55 0.01 0.01 99.47 Garnet 

4.04 0.04 0.00 99.59 Garnet 

2.79 0.01 0.00 99.66 Garnet 

34.74 0.01 O.Q1 97.04 Gamet 

7.41 7.11 0.3J 100.23 Unknown 
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File No.: 3B917-1-D 

Client: TUL Petroleum 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E.. 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Date: Sept 30. 1996 

I 
Gamet Classification (after Dawson and Stephens, 1975) 

1--· 1------- Location 1---------Data in wt %------- !-------Garnets Classification 

I 
Grain# Sample# 

1--1 

P# C# R# Ti02 Cr203 FeO MgO Cao Na20 G1 G2 G3 G4 G5 G6 G7 GB G9 G10G11 G12 

-1------ --1- -----------------
5 5 106 E 2 0.19 0.00 29.63 1.26 10.55 0.01 5 

I 6 6 

7 7 

106 F 2 0.34 0.20 13.2B 1B.40 4.04 0.04 3 

106 G 2 0.00 0.00 26.56 B.32 2.79 0.01 5 

9 9 106 2 0.33 0.04 3.26 0.12 34.74 0.01 B 

I 4 0 0 0 2 0 0 0 0 0 0 

G1 G2 G3 G4 G5 G6 G7 GB G9 G10 G11 G12 

I 
1e 
I 

) 

I -

I 
I 
I 
I 

'• I 
I 
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1.60 

1.40 

1.20 

1.00 

N 

Q 0.80 ... 
0.60 

0.40 

0.20 

- - - - - - - -
ECLOGITIC GARNETS 

from Drill Hole 95-1 Cuttings 

' ' 

- - -

----·----------··-------··1-····················-······t····-····--·--·-·····--····t···-·······--···············1--···-·············-·-------1-····- ·····------········1::.--------···············-----1:,,----- ·············-········ 
: : : ! . 

! ! ! ! !, i, 

~ ; ; ; ' : : 

1 r r · , : 
' ' ' ' ' ' . . ' . ' . ·-·-········--------------·--------·············-··------ --------------------·-:·----------·-----------·--·:···-·····-----.. -----······:····----------------------·;-·····-------- ··-------------------------·········-· 

: : \ : 
: : : : 
l j ~ l 

.. ; ........................... .:. ........................... l ............................ t···························[················· ········:···························-'"··························· 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . -DIF 

··········-···· ··········r·····-·-·-···-···········-:············----.. ·········;··-... ·-···-·····-----·····l···-.. ·--···- .. ·-··-····-·-~--------

: ! : 

·················i ............ . 

• 95-1 
' ' ' ' . ' . ' ' . ' ··-····1,:_-------------------------··1,··---------------·--·-···-·:,::·-···----··-····-·- -----·:---------------------------:------------------------·-:---------------------------~---·-----------------------

! ! ! j 
! ; ; : : 

. . . l l ! j 

• • 
---------·:·-------------------------·:------------------------ -·.:·-------------------------·--.: --------------------------·.r··-------------------------:----------------------------.. :---------------------------

1, !: I ! , ! 
: : : 0.00 -H--~~~~~+-~~~~~~1--~~~~~-+~~~~~~-+-~~~~~~-+-~~~~~~t-~~~~~-+~~~~~~~ 

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 
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File No. : 37978-D 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Client: RAYMOND HAIMILA 

Microprobe Data 

I- 1-----1 Location 1----------------------Data in wt %------------------------------------------------
Grain Sample Plug C# R# Si02 Ti02 Al203 Cr203 FeO MnO MgO CaO Na20 K20 NiO ZnO Total Mineral 

1----- 1------l ----- --------- 1------------------------------------------------------------------------------------------------------------------------
107 A 5 98.24 0.04 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.00 98.33 OUi\,RTZ 

2 2 107 B 5 96.84 0.10 0.00 0.02 0.00 0.00 0.03 0.00 0.00 0.00 96.99 QUARTZ 

3 3 107 c 5 98.02 0.08 0.02 0.03 0.02 0.00 0 03 0.02 0.00 0.00 98.22 QUARTZ 

4 4 107 D 5 0.22 0.00 0.00 0.00 0.03 0.00 0.00 20.24 0.00 0.00 20.49 SCHEELITE • 

5 5 107 ~ 5 37.30 0.10 20.42 0.02 33.09 0.65 1.81 7.17 0.00 0.00 100.56 GARNET 

NOTE: EDS indicate W 

r·, 
...... t' 

'._·~ i .··t ... :: / 
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I e c _ LORING LABS HAND SAMPLES: #001, #002, #003; BULK DENSITY 
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To: Andy Glatiotis 
5643 Brenner Cr. NW 

A Calgary, Alberta 
., T2L 1Z3 I ATIN: Andy Glatiotis 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sam le No. 

"Bulk Density Analyses" 

CL-97- 1 
CL-97- 2 
CL-97- 3 

Certificate of Assay 
Loring Laboratories Ltd. 

Bulk 
Densi 

3.46 
3.64 
3.05 

I HEREBY CERTIFY that the above results are those assays 
made by me upon the herein described samples : 

File No : 3 9 3 7 B 
Date 7-Aug-97 
Samples: 
Project 
P.O.# 

Assayer 

I 
I Rejects and pulps are retained for one month unless s ecific arrangements are made in advance. 

I 
I 

Page 1 of 1 
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D - LORING LABS SURFACE SAMPLE 10001, 97-1 DRILL CUTTINGS, 97-2: 
A AND B DRILL CUTTINGS, 97-2 CORE 
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To: 

From: 

Date: 

LORING I.A BORA TORIES I. TD . 
E-mail: loring ll@cadvision.com 

Mr. Andy Glatiotis 

LORING LABORATORIES L'ID. 

October 7, 1997 

Subject: Sample Results 

File: 39382,39216,39353 

1. Introduction 

629 Beaverdam Rd. N.E. 

Calgary, Alberta T2K 4W7 

Tel: (403) 274-2777 

Fax: (403) 275-0541 

Enclosed are the results of the processing of your samples 
10001, 97-2, 97-2 A, 97-2 B, 97-1 Cutting. 

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) 

Each grain was designated a number which can be found in the 
leftmost column of the microprobe data sheet. All numbers plotted 
on any charts refer to these numbers. 

care must be taken in inte:rpreting this data. Al though 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 
the samples. 

2. Garnet 

The garnets have been categorized according to Dawson and 
Stephens' (1975) classification. Of the 17 grains selected for 
probing, 11 rank as G5(Magnesian Almandine), 5 rank as G7(Fe-Mg 
Uvarovite) , 1 rank as Gll (Titanian Uvarovite-Pyrope) . (see Garnet 
Classification tables) . 

None of the Grain plotted in the Eclogitic Field from 
Fipke. (1989) (see Eclogite Garnet Indicators chart). 

PAGE 1 
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3.Pyrax.ene 

Eight grains were identified as pyroxene. Two of these 
grains classify as CP-2 (Diopside), six classifies as CP-4 (Low 
Chrome Diopside). None of the grain plots in the diamond 
inclusion field (Fipke 1989) (see chart) 

4.Ilmenite 

Four grains were identified as Ilmenite, neither of these 
grains fall in the diamond inclusion field(Fipke, 1989). 

S.Other Minerals 

Six grains from these samples had low totals of weight 
percent since not all oxides were probed for. Four are probable 
Zn-spinel, two are probable apatite. Also eight grains are 
probable Tounnaline, five are probable staurolite, three spinel 
and one epidote. 

6.References 

Dawson J.B. and W.E. Stephens 
1975: Statistical Classification of Garnets from 
Kimberlite and Associated Xenoliths. Journal of 
Geology, vol. 83, p. 589-607. 

Fipke, C. E. (ed.) 
1989: The development of advanced technology to 
distinguish between diamondif erous and barren 
diatremes. Geol. Surv. of Canada, Open File 
Report 2124. 

Gurney, J. J. 
1985: A correlation between garnets and diamonds in 
Kimberlites; 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 
Kimberlites and their Associated Xenoliths. 
Journal of Geology, vol. 85, p. 433-449. 
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Loring Laboratories Ltd . 

I 
File No. : 39382,39216,39353 

Client : Andy Glatiotis 

Microprobe Data 

629 Beaverdam Road N.E., 

Calgary Alberta T2K tf.N7 

Tel: 274-2m Fax: 275-0541 

Date: October 7, 1997 

I 
I- Location 11------------1Data in v.t %,----------------
Grain Sample Plug C# Si02 Ti02 Al203 Cr203 FeO MnO MgO Cao Na20 K20 Total Mineral 

1- I I - -11---------------------------

I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 
I 

97-1 Cutting 124 18 0.18 0.11 0.20 

2 97-1 Cutting 

3 97-2A 

4 97-2A 

S 97-2A 

6 97-2 8 

7 97-28 

8 97-2 8 

9 10001 

10 10001 

11 10001 

12 10001 

13 10001 

124 1 c 0.00 0.06 

124 1 G 36.04 0.12 

124 1 H 36.86 0.00 

124 11 36.61 0.06 

124 1J 36.71 0.00 

124 2A 35.95 0.00 

124 28 36.46 O.Q2 

124 2C 37.41' 0.00 

124 2D 36.34 0.00 

124 2E 35. 79 0.04 

0.19 

20.00 

20.40 

20.55 

20.01 

20.75 

20.14 

21.20 

20.91 

20.53 

124 2F 36.35 0.00 20.69 

124 2G 35.23 0.01 19.85 

14 97-1 Cutting 124 3A 26.86 0.64 S2.01 

1s 97-1 Cutting 124 38 26.70 o.n S1.78 

16 97-1 Cutting 124 3C 26.84 0. 71 S1 . 71 

17 97-1 Cutting 124 3D 26.58 0.63 S1.78 

18 97-1 Cutting 124 3E 25.94 0.69 S2.16 

19 97-1 Cutting 124 4A 35.66 0.17 0.07 

20 97-1 Cutting 124 48 37.72 0.63 1S.26 

21 97-1 Cutting 124 4C 37.30 1.25 11.43 

22 97-1 Cutting . 124 4D 37.01 0.19 9.01 

23 97-1 Cutting 124 4E 36.67 0.65 9.48 

24 97-2A 124 4F 35.91 0.13 0.06 

25 97-2A 124 4G S2.45 0.04 1.58 

26 97-2A 

27 97-2A 

28 97-2A 

29 97-2A 

30 97-2A 

31 97-28 

32 97-28 

33 10001 

34 10001 

35 10001 

36 10001 

37 97-1 Cutting 

38 97-1 Cutting 

124 4H S2.47 0.11 1.32 

124 41 S2.55 0.20 1.36 

124 4J S1.60 0.11 1.S1 

124 SA S2.71 0.11 1.07 

124 58 53.80 0.12 0.81 

124 SC S2.00 

124 5D 0.00 

0.13 1.S1 

0.00 S1.42 

124 SE 0.00 0.00 49. 70 

124 SF 0.00 0.02 42.62 

124 SG 0.00 O.<E 44.42 

124 5H 36.11 0.03 22.82 

124 6A 34. 71 0.64 33.S7 

124 68 35.20 0.99 33.35 

I 39

40 

97-1 Cutting 

97-1 Cutting e 41 97-1 Cutting 

124 6C 35.73 

124 6D 35.71 

124 6E 35.22 

0.60 33.99 

0.88 33.70 

1.00 32.96 

I 
42 97-2 

43 97-2 

44 10001 

I 

124 6G S1 . 70 0.35 4.41 

124 6J 35.98 0.30 31.04 

124 7A 34.58 0.87 33.32 

O.Q1 

0.00 

0.00 

0.01 

0.01 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.04 

0.03 

0.03 

0.03 

0.06 

9.69 

6.50 

11.29 

1S.17 

11.53 

10.00 

0.00 

O.<E 

0.07 

0.02 

0.00 

0.00 
O.Q1 

0.02 

0.01 

0.00 

0.00 

0.04 

0.02 

0.00 

0.00 

0.00 

0.00 

0.11 

0.07 

0.00 

2.35 0.35 

1.69 0.00 

32.95 o.n 
31.89 0.75 

30.24 2.54 

29.50 2.60 

33.48 3.61 

31.78 1.39 

29.90 0.26 

36.18 1.17 

36.26 2.88 

33.80 0.39 

25.72 16.04 

12.68 0.07 

13.14 0.00 

12.96 0.04 

12.74 O.<E 

12.74 0.00 

18.35 O.<E 

4.29 1.32 

1.95 0.94 

1.60 1.00 

0.25 0.07 

17.91 0.02 

7.47 0.23 

8.00 0.28 

8.73 0.45 

9.73 O.S1 

9.n 0.01 

7.07 0.00 

8.34 0.48 

14.98 0.14 

11.81 0.1S 

4.63 0.41 

6.58 0.22 

7.79 0.13 

12.75 0.11 

9.43 0.02 

7.46 0.00 

10.27 O.<E 

8.73 O.o7 

16.71 0.29 

6.50 0.00 

10.45 0.02 

0.14 45.30 0.11 0.00 

0.1S 45.44 0.27 0.00 

1.30 7.25 0.00 0.00 

2.S7 6.95 0.00 0.00 

2.16 7.32 0.02 0.02 

2.13 6.99 0.01 0.00 

2.43 2.81 0.00 0.00 

2.46 6.58 0.00 0.01 

7.85 2.55 0.00 0.00 

3.91 0.97 0.03 0.00 

1.24 2.35 0.00 0.00 

3.06 4.31 0.00 0.00 

0.36 O.S2 0.06 0.00 

2.35 0.00 0.00 0.00 

2.28 0.00 0.00 O.Q1 

48.74 apatite? 
47.90 apatite? 
98.S2 garnet 
99.42 garnet 
99.S2 garnet 
98.03 garnet 
99.06 garnet 
98.92 garnet 
99.17 garnet 
99.S1 garnet 
99.10 garnet 
98.67 garnet 
97.78 garnet 
94.65 staurolite 
94.79 staurolite 

2.13 o.oo 0.01 o.oo 94.42 staurolite 
2.11 o.oo o.oo o.oo 93.97 staurolite 
1.83 o.oo o.oo o.oo 93.42 staurolite 
o.oo 34.24 o.oo 0.01 98.33 garnet 
0.23 32.73 o.04 o.oo 98.72 garnet 
0.16 34.60 o.oo o.oo 98.93 garnet 
0.21 33.67 o.oo 0,01 98.D1 garnet 
o.25 35.56 o.oo 0.01 94.46 garnet? 
O.<E 33.87 o.04 o.oo 98.07 garnet 
14.18 22.65 o.65 o.oo 99.34 pyroxene 
13.24 23.68 0.12 o.oo 99.97 pyroxene 
13.45 22.63 0.63 o.oo 100.06 pyroxene 
12.00 23.42 o.51 0,01 99.51 pyroxene 
12.10 22.33 o.n o.oo 100.40 pyroxene 
14.18 22.85 1.33 0,01 100.23 pyroxene 
13.81 

2.54 

2.46 

0.02 

0.59 
1.02 

1.62 

4.27 

4.78 

3.68 

4.88 

25.21 

8.26 

3.66 

21.89 0.81 0.00 

0.00 0.00 0.00 

0.01 0.00 0.00 

0.00 0.00 0.00 

0.04 0.00 0.01 

22.46 0.03 0.06 

0.26 2.<E 0.07 

0.62 1.84 O.<E 

99.07 pyroxene 
69.00 Zn-spinel 
64.14 Zn-spinel 
47. 70 Zn-spinel 
s1.92 Zn-spinel 
90.47 epidote 
85.80 tourmaline 
85.n tourmaline 

o.48 1.02 0.03 84.98 tourmaline 
0.23 2.21 0.03 86. 75 tourmaline 
o.80 1.85 o.<E 85.56 tourmaline 
1.16 o.oo o.oo 100.02 pyroxene 
1.15 2.24 o.oo 85.71 tourmaline 
0.33 2.15 o.o7 85.45 tourmaline 
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File No. : 39382,39216,39353 

Client : Andy Glatiotis 

Microprobe Data 

I- Location 

Grain Sample Plug C# 
I 

I- I I --1 
45 1CXXJ1 124 7B 
46 97-2 124 6F 

47 97-2 124 6H 
48 97-2 124 61 

49 1CXXJ1 124 7C 

50 1CXXJ1 124 7D 
51 1CXXJ1 124 7E 

52 1CXXJ1 124 7F 

Si02 

35.31 

0.07 

O.C5 

0.00 

0.01 

0.02 

0.01 

0.00 

Ti02 

0.48 

0.70 

0.99 

1.37 

53.21 

51.55 

50.11 

49.54 

Loring Laboratories Ltd . 

Al203 

29.39 

58.81 

55.61 

53.93 

0.02 

O.CX3 

0.02 

0.10 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2m Fax: 275-0541 

Data inv.t % 

Cr203 FeO MnO MgO 

0.00 2.67 O.C5 12.17 

0.06 21.33 0.00 18.18 

0.10 24.93 0.16 17.24 

0.06 27.CX3 0.10 16.44 

0.07 45.55 0.57 0.58 

0.02 45.98 2.00 0.20 

0.00 47.97 1.73 0.30 

0.06 47.64 1.02 1.51 

Date: October 7, 1997 

cao Na20 K20 Total Mineral 

4.87 0.46 0.00 85.41 tourmaline 
0.02 99.24 spine! 
0.00 99.06 spinel 
0.00 99.01 spinel 
0.00 100.00 ilmenite 
0.00 99.88 ilmenite 
0.00 100.14 ilmenite 
0.00 99.88 ii menite 
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Loring Laboratories Ltd . 

File No. : 39382,39216,39353 

I 
Client: Andy Glatiotis 

Gamet Classification (after Dawson and Stephens, 1975) 

I 1--1 Location 

Grain# Sample# P# C# Ti02 Cr203 

I 1--1 
3 97-2A 124 1G 0.12 0.00 

4 97-2A 124 1H 0.00 0.01 

I 5 97-2A 124 11 0.06 0.01 

6 97-28 124 1J 0.08 0.00 

7 97-2 8 124 2A 0.00 0.03 

I 8 97-28 124 28 0.02 0.08 

9 1CXXl1 124 2C 0.00 0.00 

10 1CXXl1 124 20 0.00 0.00 

I 11 1CXXl1 124 2E 0.04 0.00 

12 1CXX>1 124 2F 0.08 0.00 

I .. 1CXX>1 124 2G 0.01 0.00 

97-1 Cutting 124 4A 0.17 9.69 

20 97-1 Cutting 124 48 0.63 6.50 

I 
21 97-1 Cutting 124 4C 1.'CJ 11.29 

22 97-1 Cutting 124 40 0.19 15.17 

23 97-1 Cutting 124 4E 0.65 11.53 

I 24 97-2A 124 4F 0.13 10.08 

I 
I 
I 
I 

•• 
I 
I 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-0541 

Datain~% 

FeO MgO cao Na20 G1 

32.95 1.30 7.'CJ 0.00 

31.89 2.57 6.95 0.00 

30.24 2.16 7.32 0.02 

29.50 2.13 6.00 0.01 

33.48 2.43 2.81 0.00 

31.78 2.46 6.58 0.00 

29.00 7.85 2.55 0.00 

36.18 3.91 0.97 0.03 

36.26 1.24 2.35 0.00 

33.80 3.06 4.31 0.00 

'CJ.72 0.36 0.52 0.06 

18.35 0.08 34.24 0.00 

4.29 0.23 32.73 0.04 

1.95 0.16 34.60 0.00 

1.60 0.27 33.67 0.00 

O.'CJ O.'CJ 35.56 0.00 

17.91 O.CX5 33.87 0.04 

17 0 

G1 

Date: Oct 07, 1007 

Garnets Classification 

G2 G3 G4 G5 G6 G7 G8 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

7 

7 

7 

7 

7 

0 0 0 11 0 5 0 

G2 G3 G4 G5 G6 G7 G8 

G9 G10 G11 G12 

.. 11 

0 0 0 

G9 G10 G11 G12 
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Eclogite Garnet Indicators 

2.0-,---------------

Eclogitic Garnets 

1.6 

(R?<e, 1989) ~ 

-----~ 

12 

o.e 

O.• 

2• 
, 5 

0.0~"'------.-------.-------,--------< 

0.0 o.• 0.6 o.e 

Na20% 

~--------------___J 

•• . 1 
I 
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1 
I Pyrope Garnet Indicators I 

I· 
I 
I 
I 
I 
I 
I 
I 

13 

0 10 
'(;)' 

M 
0 
~ 
() 

6 

0 6 

Ca0% 

~ G9 / G10 boundary 

(Gurney, 1985) 

Peridotite Gamet 

Eclogite Gamet 

10 

I~~~~~~~~~~~~ 
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Loring Laboratories Ltd. 

File #:39382,39216,39353 I Client: Andy Glatiotis 

I 
Pyroxene Classification (after Stephens and Dawson, 1977) 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-a541 

I ORTHOPYROXENE CLINOPYROXENE 

1-1-- Location I Data in v.t %,------1 1----------------------
MgO Cao Na20 2 3 4 s 6 7 8 9 10 

1 
G # Sample P# C# Ti02 Al203 Cr203 FeO 

1-1----- ---------------1 1----------------------
25 97-2 A 124 4G 0.04 1.58 0.00 7.47 ,, 26 97-2A 

27 97-2A 

124 4H 0.11 1.32 O.CE 8.00 

124 41 0.20 1.36 0.07 8.73 

28 97-2A 124 4J 0.11 1.S1 0.02 9.73 

I 29 97-2A 

30 97-2A 

124 SA 0.11 1.07 0.00 9.77 

124 58 0.12 0.81 0.00 7.07 

31 97-28 124 SC 0.13 1.S1 0.01 8.34 

I 42 97-2 124 6G 0.35 4.41 0.11 16.71 

1e 

14.18 22.65 

13.24 23.68 

13.45 22.63 

12.00 23.42 

12.78 22.33 

14.18 22.85 

13.81 21.89 

14.17 23.59 

0.65 2 .............................. .. 

0.72 ................................ 4 

0.63 

O.S1 

4 ....................... . 

4 ...................... .. 

0.77 ................................ 4 

1.33 ........................ 2 ............................... . 

0.81 ................................ 4 

0.47 ................................ 4 ....................... . 

I ORTHOPYROXENE CLINOPYROXENE 

2 3 4 s 2 3 4 s 6 7 8 9 10 

1. 
Total Pyroxene = 8 0 0 0 0 0 0 2 0 6 0 0 0 0 0 0 

1, 

I 
I 
I 
I 
I e 
1· 

I 
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1. ~-----=======-------:--------
• I Clinopyroxene I 

I &Or---------------

I 
I 
. I 
I 
.I 

4.0 

0 3.0 

~ 
M 
0 
~ 
(.) 

2.0 

1.0 

18 

Ca0% 

Diamond Inclusion Field 

~ (Fipke, 1989) 

.... 

23 

I 
I 
I ~-------------__J 

•• I 
I 
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I I Ilmenite Indicators I 
&,--------------------

I 
I 5 

I o· 
Cl' 
M 

I ~ 
02 

I 
I 
I 
I 

0 

/ 

10 

Mg0% 

Diamond 
Inclusion 

'f Field 
(Fipke, 1989) 

t 
/-\ 

15 

IL--_____________ __J 
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Date: August 29, 1997 
File: 39216-D 
Client: ANDY GLATIOTIS 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K IW'/7 

Tel: 274-2m Fax: 275-0541 

SUMMARY OF POTENTIAL INDICATORS PICKED 

I 
·I 
I 
I 

Sample Garnet CPX Ilmenite Chromite Olivine Diamond Total Grains Remarks 

10001 7 43 6 1 7 0 64 

I Totals 7 43 6 1 7 0 64 

I. CPX = Clinopyroxene 

ae 
I 
I 
I 
I 
1. 
I 

•• I 
I 
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FILE # : 39216-D 

ORIGINAL 
WEIGHT 

SAMPLE 
ID. 

(Kg) 

10001 22.2 

' 

NOTE: P.M. = PARAMAGNETIC 

- --- - - - - --
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 276--0541 

COMPANY: ANDY GLATIOTIS 

SCREEN TABLE MIDDLINGS 
ANALYSIS CONC. 2.9 - 3.3 SG 

MAG. 
+35 35 x 80 -80 +80 NON· 

mesh mesh mesh mesh MAG. MAG. 
(kg) (kg) (Kg) (g) (g) lg) (g) 

5.2 16.4 0.6 289 0.03 3.86 35.55 

W.P.M. = WEAKLY PARAMAGNETIC N.M. = NON-MAGNETIC 

Page 1 

+28 
Mesh 

(g) 

5. 19 

-- - - -· - -9' 

DATE:~~A~ug"-2_9.~1_9_9_7~-

------HEAVIES > .. 3.3 SG. ---.--• ·····' 
.:· 

. · . , .. .. 
P.M. W.P.M. N.M. 

0.5 0.6 0.7 1.2 2.0 2.0 

(g) (g) (g) (g) (g) (g) 

103.01 21. 11 2.24 2.06 0.77 4.78 

ASSAYER 
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Date: August 29, 1997 
File: 39353-D 
Client: ANDY GLATIOTIS 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2n7 Fax: 275-0541 

SUMMARY OF POTENTIAL INDICATORS PICKED 

I 
·I 
I 
I 

Sample Garnet CPX Ilmenite Chromite Olivine Diamond Total Grains Remarks 

97-1 CUTTING 

I 
I 
I e. 
I 
I 
I 
I 
,, 
I 

•• 
I 
I 

Totals 

98 71 14 0 25 0 208 7 grains of gold 

98 71 14 0 25 0 208 

CPX = Clinopyroxene 



- - - -e 

FILE # : 39353-D 

ORIGINAL 
WEIGHT 

SAMPLE 
ID. 

IKgl 

97-1 Cutting 372.4 

NOTE : P.M. = PARAMAGNETIC 

- -·- - - - - --
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: T74-2777 Fax: T7~541 

COMPANY: ANDY GLATIOTIS 

- - - - - - -e 

DATE:~~A~ug..._2_9,_1_9_9_7~-

SCREEN TABLE MIDDLINGS 1::::;:;.::·.~~::;,:\:~·f ~1i:r~:;:;:·;i,jt.:·:::·!::·:~::.;i~::.··• · ·· , · ·,g~i.::m,0~11;.~~i~i·!.,~i.~i'.~::,~,~ · · · ·· :1:::i:l" ... ,·~;:}.:if \'.::;:?:';.:,.:: .. :·:,.,:ij::::::;i.::.~'1: . .,,·1.:::: ANALYSIS CONC. 2.9 - 3.3 SG .<:·•.·:;:: J;":'::i!: ;;;;., ,,,,,,, ;·i.•',,!;,;!,,i/'!,,:•':~' ···, 
MAG. +28 P.M. W.P.M. N.M. 

+35 35 x 80 -80 +80 NON - Mesh 0.5 0.6 0.7 1.2 2.0 2.0 
mesh mesh mesh mesh MAG. MAG. 
(kg) (kg) IKgl lg) (gl (g) (g) lg) (g) lg) (g) lg) lg) lg) 

112.0 177.6 82.8 1066 0.12 33.94 59.64 3.65 406.80 4.09 21.67 30.19 0.13 48.13 

W.P.M. = WEAKLY PARAMAGNETIC N.M. = NON-MAGNETIC 

Page 1 
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Date: August 29, 1997 
File: 39382-D 
Client: ANDY GLATIOTIS 

Loring Laboratories Ltd. 
629 Beaverdam Road N.E., 

Calgary Alberta T2K 4W7 

Tel: 274-2777 Fax: 275-C541 

I 
I 
I 
I 
I 
I 
1e 

SUMMARY OF POTENTIAL INDICATORS PICKED 

I 
I 
I 
I 
I 
I 

•• 
I 
I 

Sample 

97-2 

97-2A 

97-2 8 

Totals 

Garnet CPX Ilmenite 

0 0 19 

3 4 0 

3 4 3 

6 8 22 

CPX = Clinopyroxene 

Chromite Olivine Diamond 

0 0 0 

0 1 0 

0 0 0 

0 1 0 

Total Grains Remarks 

19 

8 

10 

37 
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FILE # : 39382-D 

ORIGINAL 
WEIGHT 

SAMPLE 
ID. 

IKgl 

97 - 2 16.1 

97 - 2 A 28.9 

97 - 2 B 30.1 

NOTE: P.M. = PARAMAGNETIC 

- - - - - - - --
Loring Laboratories Ltd. 

629 Beaverdam Road N.E., 

Calgary Alberta T2K 4WT 

Tel: 'D4-'r177 Fax: 'D6-0641 

- - - - - - --
COMPANY: ANDY GLATIOTIS DATE:~~A_ug~2_9,~19_9_7~-

SCREEN TABLE MIDDLINGS f':.'.~:~i,~::ir;?1:!J';·~··:%::::::.:'.:·::.:/,;:.•. · · .:t\10i~~[z"~.~~:·l~j.!,:.t:~:,3 ;3 ,.sc .·.· ... , · :t,.',:.: 1:.:,~.:ii',·,.,· .• ;:·,,.,:rn:: ··:,:1I':.'i\]fi,·'·'· ANALYSIS CONC. 2.9 - 3.3 SG ·.; .·:;:. i::;;}i'fa'!'.:1,j,,:',:'',!'1::,::;:,i·, .,. ;., ,, 
MAG. +28 P.M. W.P.M. N.M. 

+35 35 x 80 -80 +80 NON - Mesh 0.5 0.6 0.7 1.2 2.0 2.0 
mesh mesh mesh mesh MAG. MAG. 
(kg) (kg) IKgl (g) (g) (g) (g) (g) (g) lg) (g) (g) (g) lg) 

0.2 1.1 14.8 187 0.03 7.8 0.14 3.21 1.79 0.11 0.05 0.04 0.03 0.02 

2.5 6.1 20.3 104 0.02 10.02 0.89 5.74 3.64 0.31 0.13 0.06 0.03 0.02 

0.8 4.3 25.0 230 0.01 8.85 1.55 9.78 3.88 0.07 0.10 0.18 0.05 0.03 

W.P.M. =WEAKLY PARAMAGNETIC N.M. = NON-MAGNETIC ---ASSAYER 
Page 1 
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E - M. GLA TI OTIS; SEM/KEVEX ANALYSES 
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Mike Glatiotis Geotechnical Contract Services 
X-Ray Emmission Spectroscopy 

Samples Submitted: 
1) Bottle of magnetic material, black flakes with Fe Oxide coating 

one side, leftover from caustic fusion analysis. 
2) 1 clear grain from drill cuttings Drill 97-2 
3) Series of grains picked out after caustic fusion 
4) Series of grains picked out after caustic fusion from drill core. 
S) Series of grains panned from surface. 

Samples analyzed in a Cambridge 250 Scanning Electron Microscope with 
a KEVEX xray emmision spectrograph. 

Analyses are non quantitative. Emmissons are collected to a maximum intensity of 70 
for the strongest response. Other elemental intensity is recorded relative to this 70 scale. 
Different elements give different emmision responses. As no standards were run, 
quantitative calculations are not possible. 
A response indicates presense of that element. lntensty reflects relative proportions. 
The KEVEX analytical tool is limited to detecting Sodium as the lightest element. 

Mount #1 

Mount#2 

Mount#3 
Caustic fusion 

Mount#4 
Caustic fusion 

1 Rusty metal 

2 Rusty metal 

3 Rusty metal 

4 Oearstone a) 
b) 

S Greymetal 

Magnetic black flakes 

Large, clear stone a) 
b) 

Small dark stone 

1 Dark translucent 

2 Dark Purple 

3 Dark opaque 

4 Blue translucent 

5 Blue green transparent 

6 Dark 

7 Pale blue 

8 Darkblue 

9 green opaque 

10 Pale blue translucent 

11 Dark 

12 Yellow 
13 Oear 

14 Oear 

Fe 70 Ca30 Sis 
Fe 70 Ca 35 Si 20 
Fe 70 CaS 
Si 70 
Si70 
Fe70 Ti1S 

Fe70 Na5 Ti2 
Fe70 

Si70 Al20 K1S 
Si70 
Al 15 Si70 KS 

Al70 Si50 
Si70 Al50 
Al70 Si65 Cl 20 Na30 
Al70 
A170 Si40 
Al70 Si60 
Al70 Si 35 Ca 10 Fe 10 
Si70 Al 30 Mg 15 
Si70 Al50 
Al70 Si30 
Si70 Al60 
Si 50 Al 70 
Si 70 Mg 20 Ca 15 
Si 70 Al 45 



I Mount#5a 1 4 micron S70 Si45 Cl 45 Ca30 
Surface pans 1a 400nm S70 Si45 Cl 52 Ca25 Fe5 

•• 
2 2micron Si70 

2a 200nm Si70 
3 Na35 Si 39 S45 Cl 70 K25 

I 3a Na45 Si 40 S45 Cl70 K5 
4 Cr 70 Fe 40 Ti 15 Al 10 Mg 10 
5 s 70 Si 15 Ca 10 

I 5a S70 Si 20 Cl 20 Fe5 
6 S70 
7 Si70 S 60· Ca20 

I 7a Si70 S 60 Ca 10 Cl 45 K 30 High background 

B Cl 70 Na30 Si 20 
Ba Na45 Si 45 S 45 Cl 70 K20 . 

I 9 Si70 
9a Si70 
10 Al70 Si30 Fe 10 

I 10a Al70 Si30 Fe 10 

Mount 5b) 1 metallic looking Si s Cl 

I Surface pans 2 pale blue Al70 Si20 Amorphous around Si 

3 metallic looking Si30 S 35 Cl 70 

I 
3a metallic looking Na20 S1 40 S30 Cl70 K20 

4 pale blue Cl 70 Si 30 S30 
5 pale blue Al 70 Si 50 ,_ 6 metallic looking Si70 
7 orange Al70 
B pink Cl70 Amorphous around Si, Al. 

I 
Ba pink Cl70 Amorphous around Si, Al. 

9 pink Al30 Si70 K5 Fe5 
10 orange Al70 

I 
11 pink Si70 Al 30 Mg 20 Ca 35 Cr 25 
12 hexagonal clear Si55 P70 

12a hexagonal clear Si55 P70 

I 13 clear P70 Si45 Fe5 
13a clear Al70 
13b clear Al70 

I 14 clear Si70 
14a clear Si70 
15 clear Al70 Fe 10 

I 16 clear Si70 
16a clear Si70 
17 clear Al70 

I 1B brown Al70 Ti5 
19 orange Al70 Fe25 
20 aear Si70 

•. 
I 
I 



I 
I . e 
I 
I 
I 
I 
I 
I 
I 
1 e F _ASHTON MINING: HAND SPECIMEN WHOLE ROCK ANALYSES 

I 
I 
I 
I 
I 
I 

•. 
I 
I 



I MAF:-20-1 '3'36 1 5: 04 
.• ~ ·~· . . . ' 

I AcoHF: ASHi011 ~111i11c oF D.!IADA !He.MIN-EN LABS - WHOLE ROCK A...~YSIS FILE ~O: 5V·022B·~Ll 

~PROJ: i210 ~.A~ERICl. GEllERAl 8282 S~ER9RCO~ ST., v~~COUVE~. e.c. vsx 4E8 I .t.TT!I: JEFF BRE1100)1 TH:(604)327·3436 FAX:(604)327·3t.23 k_,~(.,., 
~ DATEt 95/07/18 

/µ~ "ROCK" {ACT:F26l 

I 
I 

I 

SAMPLE 
.l/UH6ER 

RH-i;J 
l!lf•R2 -
RH·R3 
RH·R4 
RH·RS 

.K1.1 .. r?,;r:~ ''·"· 

I 
I ~-

• ~ I I 

.~-
I ' i 
I 
I I 

l 
I 

r I 
I 
I 

I 

AL203 BA CAO FE203 NA2 LOI 
x x :; % ~/:c ., t " 

io.n .520 s.az 6.36 6.40 7.05 .09 Z.71 .95 55.16 .01.0 .83 2.20 
10.u .350 6.06 6,l6 6,1.0 5.95 .10 2.57 1.25 56.83 .065 .66 l.40 
i2.85 .;~~' cH~ 4.90 3.93 .81 .09 3.84 .17 ~ 67.35 .030 .St 1.10 
12.0S 15,42 2,50 l..00 .19 , .95 -~ 51.~3 ,035 Z.TT· .70 
8.02 :,oss j 1.48 5.55 2.42 2.42 .11 1.56 .04 74.41 .020 .1.6 2.SO 

4. 1f l"· !/ 16 c.'f;j :n<I t·:. rl c,;. '.),·.? o.1 ~~ l c.c9 ~. '? 

Representative average compositions of lamproites (after Bergman, 1987) 

Leucite Hills Murcia-Almeira West Kimberley 
USA (24) Spain (51) Australia (98) 

Volatile Free (wt%) 

Si02 52.7±3.8 51.3±6.6 57.4±5.2 
Ti02 2.4 ± 0.3 5.1±1.5 1.5 ± 0.2 
Al20 3 10.8± 1.4 7.2±2.4 10.5± 1.8 
FeO* 5.1±1.4 7.1 ±1.1 5.3±1.1 
MnO 0.9 ± .03 .09± .03 .08± .05 
MgO 8.4 ±2.3 11.7 ± 7.5 10.5±4.7 
cao 6.7 ±3.8 6.0± 8.0 4.9 ± 2.4 
Na20 1.3±0.5 0.5±0.3 2.0± 1.0 
K20 10.4 ± 2.4 8.3±2.9 6.6±2.2 
P20s 1.5±0.6 1.1±0.6 1.1±0.5 
Bao 0.67 ± 0.3 1.2±0.8 0.3±0.2 
Zr02 0.22 ± 0.7 0.15 ±0.4 .08± .04 

Volatile Content (wt%) 

H20+ 2.6±1.2 3.0± 1.8 2.8± 1.7 
co2 1.0 ± 1.0 1.9 ± 5.5 1.7±2.3 

( ) = number of samples 

reprinted from G::-;C Bulleti~1423,1995 
Diamond Exploration Techniques 
Fipke,Gumey, Moore 

]) Y' • 1/ 0 r; ~,·, b !'1 ( 
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G - DR. NASSICHUK: X-RAY DIFFRACTOGRAM OF CORE FROM 314', 95-1 
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Clay Mineralogy lab. 

REi MINERAL DETERMINATION OF ONE CHAIN LAKE CORE SAMPLE 
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