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Abstract

Core from a stratigraphic study drillhole, which was collared adjacent to the K4B kimberlite in the
Buffalo Head Hills field of north-central Alberta, was tested by downhole gamma-ray geophysics, whole-
rock geochemistry and petrography. A combined uranium- and thorium-log gamma-ray anomaly and a
coincident kimberlite geochemical affinity suggest that sedimentary rocks cored at this horizon have been
augmented either by syndepositional kimberlite volcanism or by kimberlitic fluids moving intrusively
through the sedimentary strata. In contrast, a uranium-log gamma-ray anomaly coinciding with elevated
total organic carbon and sulphide- and hematite-replaced organic material suggests reduction and
accumulation of uranium and other metallic minerals and pathfinder elements (Mo, Zn, Ba, Hg, Sb, Se) as
fluids moved through an organic-rich sedimentary rock horizon.

These observations are particularly important when the more than 500 000 oil and gas exploration wells
drilled in the Western Canadian Sedimentary Basin are considered. Interpretation and correlation of
analytical techniques, such as those presented in this study, may lead to methods that utilize wireline-log
information to assess the regional potential for diamondiferous kimberlite and metalliferous deposits in
Alberta.
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1 Introduction

During December 2004, the Geological Survey of Canada (GSC) and the Alberta Geological Survey
(AGS) drilled a stratigraphic study hole, BHH04-KHR-2, in the Buffalo Head Hills kimberlite field of
north-central Alberta to obtain uppermost Late Cretaceous and Paleocene sedimentary cores (Figure 1).
The drillhole, which was collared approximately 500 m west of the K4B kimberlite, cored more than
90 m of continuous bedrock. The primary objective for the study drillhole was to obtain rocks that were
previously inaccessible because the area is covered by surficial deposits of variable thickness, and the
uppermost sedimentary rock strata are typically not recovered during oil and gas exploration. A second
objective was to core a sedimentary rock section adjacent to a known kimberlite body, in order to study
sedimentary rock characteristics in a ‘proximal’ kimberlite setting. A third objective was to log the
drillhole by borehole natural gamma-ray (y-ray) measurements, which can be useful in mapping relatively
unknown strata.

Calcareous, competent, bluish grey cores that resemble kimberlite were observed during drilling. Because
these anomalous core intersections appear to correlate with downhole geophysical y-ray spikes, the
purpose of this study is to report on the geochemical and petrographic characteristics of the cores that
occur at the same depths as the downhole geophysical y-ray anomalies. These observations are
particularly important considering that more than 500 000 oil and gas exploration wells with wireline logs
have been drilled in the Western Canadian Sedimentary Basin (WCSB). If the geophysical anomalies
documented here are related to kimberlite, then this might provide a new technique to aid in the discovery
of unknown occurrences of kimberlite in the WCSB.

2 Drillnole BHH04-KHR-02

The BBH04-KHR-2 drill site is located on the north side of the Sawn Lake Battery road, approximately
33 km west of its junction with Highway 88. A cutline was ploughed (snow removal) to a naturally
cleared area approximately 150 m off the road. The drill was collared adjacent to the K4 kimberlite
complex, approximately 500 m west of the centre of the K4B kimberlite, which is inferred from the
ground geophysical survey of Skelton and Bursey (1998). The BBH04-KHR-2 drill site was selected
because of its proximity to the K4B kimberlite (Figure 1) and because previous AGS core-auger studies
showed that the area is covered by a relatively thin veneer of overburden (approximately 10 m;
Pawlowicz et al., 2005).

Bedrock was intersected at a depth of 7.93 m and cored continuously to a depth of 105.16 m. The
dominant lithology is grey to dark grey, massive mudstone with variable proportions of interbedded
siltstone and sandstone (Figure 1). The depositional environment is interpreted as lower shoreface,
offshore shelf, becoming more distal with depth (Hein and Eccles, 2007). Based on regional stratigraphic
studies (Chen and Olson, 2005), the stratigraphic interval intersected in BBH04-KHR-2 most likely
belongs to the Puskwaskau Formation of the upper Smoky Group. Palynological interpretations by Sweet
et al. (Palynological constraints on kimberlite emplacement models: chronostratigraphy of host rock and
clastic xenoliths, work in progress, 2009), however, indicate an abrupt change from Campanian to
Santonian assemblages in the BBH04-KHR-2 mudstone succession that correlate with the Wapiti Group
and the Puskwaskau Formation, respectively (contact at an approximate core depth of 82 m).

At the base of the drillcore, a coarser sandstone interval is stratigraphically too deep to belong to either
the Cardium or Dunvegan formations, based on wireline-log correlations with surrounding oil and gas
wells. Hein and Eccles (2007) suggested this sandstone unit may represent the older Paddy-Cadotte
(Albian) succession, marking a major unconformity that separates the basal sandstone (Albian) from the
overlying Santonian mudstone succession. This would mean that the total succession from late Albian to
late Turonian is missing. However, Sweet et al. (work in progress, 2009) are currently validating the
hypothesis of a Turonian to Santonian hiatus, in which case the basal sandstone in BBH04-KHR-2 could
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belong to the Cenomanian Dunvegan Formation. Circulation for the drillhole was lost at approximately
104.73 m when coarse-grained, fractured sandstone was intersected. Several attempts to ‘blind drill’
(without circulation) through the sandstone failed and the hole was abandoned at a depth of 105.16 m.

3 Analytical Methodology

Following the methodology of Mwenifumbo and Kjarsgaard (1999), the GSC Research and Development
logging system was used to acquire downhole y-ray readings, which measure the natural y-rays emitted by
the potassium-40 (*’K), uranium (U) and thorium (Th) decay series nuclides in the rocks, and are
presented in Figure 2. The total-count y-ray log (Figure 2a) shows varying levels of radioactivity that
likely correspond to changes in lithology. For example, increasing levels of radioactivity between 10 and
32 m are related to increases in clay content of mudstone (i.e., potassium enrichment), whereas low y-ray
levels (e.g., at 32 m) correspond to sandstone-dominated strata. The total-count y-ray log is relatively
homogeneous until 97-103 m, where there are distinct spikes associated with U- and Th-log anomalies

(Figure 2b).

Thirty-two core samples were collected from drillhole BHH04-KHR-02. Analytical splits were sent to
Acme Analytical Laboratories Ltd. (Vancouver, British Columbia) for the following sample preparation
and analysis:

e crushing and pulverizing with mild steel and preservation of the +150 and —150 mesh fractions

e Group 4A whole-rock and Group 4B trace-element analysis by ICP: whole-rock by LiBO, fusion—
dilute nitric digestion and inductively coupled plasma—emission spectroscopy (ICP-ES); rare-earth
elements by LIBO, fusion and inductively couple plasma—mass spectrometry (ICP-MS); and precious
and base metals by aqua regia digestion and ICP-MS; this package includes loss-on-ignition and
carbon and sulphur by Leco

e Group 1EX four-acid digestion: a 0.25 g split is heated in HNO;-HCIO,-HF to fuming and taken to
dryness; the residue is dissolved in HCI and the solutions are analyzed by ICP-MS

e Group 1F-MS with Pt, Pd: ICP-MS analysis of a 15 g sample after aqua regia digestion

Analytical results included quality-control samples inserted by Acme (standards and silica blanks) and
Canadian Certified Reference Materials SY-4 (diorite gneiss) and WGB-1 (gabbro) inserted by the author.

Samples for analysis by the X-ray diffraction standard powder method were prepared at the Alberta
Geological Survey laboratory by grinding to <125 um with a ceramic mortar/pestle and then analyzed at
the University of Alberta using a Rigaku Geigerflex powder diffractometer with a Co tube and graphite
monochromator.

4 Geochemical Results

Geochemical and X-ray data are presented in Appendices 1 and 2, respectively. The K, U and Th
downhole y-ray anomalies from BHH04-KHR-02 occur at the same core depths as whole-rock
geochemical data with elevated K,0O, U and Th compositions. The anomalous samples are summarized in
Table 1 and discussed below.

41 Whole-Rock Geochemical Observations Associated with the K-log Geophysical Anomaly

The K-log shows a fairly uniform level of radioactivity of approximately 4—8 counts per second (cps),
with slightly higher radioactivity between 96 and 98 m, and at 102 m (Figure 2). Samples L140-L142,
obtained from between 95.11 and 98.20 m, occur at the same depth as the most significant K-log
anomaly. Rocks at this horizon are dominated by dark grey marine mudstone with K,O concentrations of
3.24%-3.36%, values that are slightly to moderately elevated with respect to all other BBH04-KHR-02
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core samples. Chondrite- and North American shale composite (NASC)-normalized rare-earth element
(REE) patterns on Figure 3 show a generally flat trend with slightly negative and positive Eu anomalies,
respectively. The K,O-rich mudstone has the highest REE abundance relative to mudstone from BHHO04-
KHR-02 and to mudstone from the previous studies in the Buffalo Head Hills area (Figure 3).

Table 1. Description of core samples with elevated K:0, U and Th, drillhole BHH04-KHR-02.

Geophysical Sample  Sample Elevation
Sample ID Spike * Drillhole ID Top (m) Bottom (m) (m asl) Lithology

RE05-KHR-L140 K20 BHH04-KHR-2 95.11 95.50 682 Dark grey mudstone (note: core problems)

RE05-KHR-L141 K20 BHHO04-KHR-2 96.01 96.50 681 Grey, blocky mudstone

REQ05-KHR-L142 K20 BHHO04-KHR-2 97.54 98.20 679 Grey mudstone at transition to organic-rich
black mudstone

REO05-KHR-L146 U spike BHHO04-KHR-2 99.00 99.06 678 Interbedded carbonate-enriched sandstone
and bituminous mudstone

RE05-KHR-L150 Th spike BHHO04-KHR-2  103.41 103.46 674 Silty mudstone with white Fe-sulphates

RE05-KHR-L151 Th spike BHHO04-KHR-2  103.55 103.60 673 Coarse-grained, Fe-stained sandstone

(regolith appearance)

* Based on downhole geophysical gamma measurements

An unequivocal explanation for these elevated K,O concentrations in the mudstone is not known.
Commonly, the K content in mudstone correlates with clay minerals and, more specifically, Al silicates.
X-ray diffraction analysis on this suite of samples shows the presence of chlorite group minerals
(clinochlore and nimite; Appendix 2), which could account for an increased modal abundance of Al-
silicate clay minerals and therefore the K-log anomaly.

Alternatively, several interesting coincidences are provided below. First, the K,O-rich mudstone has a
positive Eu anomaly with respect to the NASC-normalized REE (Figure 3B). The positive Eu anomaly
was not observed in the regional suite of Buffalo Head Hills mudstone analyzed by Dufresne et al. (2001),
so the Eu anomaly in samples L.140-L142 could have resulted from a zone of localized hydrothermal
activity (e.g., Michard and Albarede, 1986; Klinkhammer et al., 1994; Mills and Elderfield, 1995).
Secondly, the elevation of the K,O-rich mudstone (679—682 m asl) is approximately the same as that of
an andesite tuff horizon that was recently discovered in two drillholes (DDH-296-03 and -300-01) located
approximately 15—-18 km west of BBH04-KHR-02 (Eccles, unpublished data, 2008). The andesite tuff has
high anorthite content (Angy_47). X-ray diffraction shows the mudstone samples associated with the K-log
anomaly to include quartz, muscovite, anorthite, wollastonite and clinochlore (Appendix 2). The presence
of anorthite, in particular, could provide evidence that intermediate volcanic rocks have influenced the
mudstone.

To summarize, given the number of scenarios presented above, it is possible that the K-log anomaly could
reflect a combination of proximal to distal sources and/or influences.

4.2 Whole-Rock Geochemical and Petrographic Observations Associated with the U-Log
Geophysical Anomaly

Samples L.143 and L146, which were obtained from depths of 98.2 and 99.0 m, have the highest U
concentrations (37.8 and 83.2 ppm, respectively) in the set of BHH04-KHR-02 core samples. Of
particular interest is sample L146, which best correlates with the U-log anomaly (Figure 4). This sample
is a carbonate (ankerite)— and pyrite-enriched silty sandstone with the modal mineral composition shown
in Table 2.

ERCBJ/AGS Open File Report 2009-03 (March 2009) ¢« 5
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Figure 4. Clustered column diagrams comparing Th, U and total organic carbon from drillhole BHH04-KHR-02 core

samples with U- and Th-logs (from Figure 2).

Sample L146 is moderately banded. These bands are distinguished by variations in the abundance of
detrital grains versus ankerite and pyrite (Figure 5). Banded variations include the following:

Band A contains abundant ankerite, is stained medium brown by limonite and contains about 2%

disseminated pyrite (0.003-0.01 mm; Figure 5a). Quartz and biotite form minor detrital grains up to
0.1 mm in size. Biotite is pleochroic from light to dark brown. Nonreflective opaque minerals form
wispy lenses up to 0.6 mm long and parallel to banding. Bright red hematite forms a few irregular,

interstitial patches.
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Table 2. Modal mineral composition of sample L146.

Mineral Percentage Main Grain-Size Range (mm)
Ankerite 85-87 0.02-0.05

Pyrite 5-7 0.003-0.05

Quartz 4-5 0.03-0.07

Biotite 2-3 0.1-0.5
Plagioclase 0.5 0.05-0.1

Muscovite 0.2 0.05-0.1

Hematite 0.1 amorphous

[Imenite minor 0.03-0.05

e Band B is an ankeritic siltstone that contains moderately (5%—7%) abundant detrital grains of quartz
and 3%—4% detrital flakes of biotite in a matrix of ankerite with minor disseminated pyrite. Biotite
flakes are oriented parallel to compositional banding and are pleochroic, as in band A. Pyrite forms
3%—5% disseminated patches up to 0.07 mm in size.

e Band C is gradational from band B, with detrital grains of quartz and biotite in a groundmass
dominated by pyrite with minor ankerite (Figure 5b).

e Band D is dominated by ankerite with disseminated patches of nonreflective opaque minerals and
minor detrital grains of quartz. Ankerite is banded moderately parallel to compositional banding.

e Band E is dominated by pyrite with minor detrital grains of quartz (0.02—0.05 mm). Towards the end
of this band, pyrite becomes much less abundant and in its place is a nonreflective opaque mineral
containing minor pyrite.

e Band F is intermediate in composition between Bands A and B, with 3%—5% detrital grains of quartz
and 2%-3% slender biotite flakes in a groundmass of ankerite. Pyrite forms 3%—-5% disseminated
patches up to 0.07 mm in size. [lmenite forms minor, rounded to subhedral, platy grains. The contact
between Bands and G is gradational.

e Band G is a slightly ankeritic, silty mudstone containing minor (2%-3%) detrital grains of quartz,
minor biotite and lenses parallel to foliation of nonreflective and reddish brown hematite in a
cryptocrystalline groundmass of uncertain composition containing scattered grains of ankerite
(Figure 5c¢). Pyrite is concentrated moderately to strongly in diffuse lenses parallel to foliation.

This banding, which is characterized by variable amounts of carbonate- and/or pyrite-rich material,
provides evidence of fluid movement and carbonate-sulphide accumulation in these silty sandstone
sedimentary rock layers. In addition, the abundance of organic debris and evidence of organic material
replacement by sulphide and hematite suggest mineralization in a reducing environment.

Geochemically, sample [.146 is anomalous compared to all other BHH04-KHR-02 core samples and
contains the highest concentrations of U (83 ppm), Ba (7366 ppm), Mo (159 ppm), Zn (388 ppm), Cd
(10 ppm), Sb (11 ppm), Hg (143 ppb) and Se (31 ppm). Figure 4 shows that the U anomaly in sample
L146 correlates well with a horizon of high total organic carbon (TOC). This can also be shown on the
plot of U versus TOC, where sample L146 has high U and TOC relative to all other samples discussed in
this report (Figure 6). This observation, together with high Cd, which is common in bone bed units in
northern Alberta, provide further evidence that the trace metals, including U, are associated with an
organic-rich (i.e., reducing) sedimentary environment.
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Figure 5. Photomicrographs of sample L146: a) band A comprises ankerite (mainly stained orange by limonite) with
disseminated pyrite, band B comprises ankerite with detrital grains of quartz, slender flakes of biotite and minor
patches of pyrite (plane-polarized light); b) band C comprises a pyrite network with detrital grains of quartz and flakes
of biotite, and lesser grains of ankerite (reflected light); c) band G comprises detrital grains of quartz in a groundmass
of cryptocrystalline mudstone with patches of ankerite, lenses containing abundant disseminated pyrite, and a few
patches of amorphous hematite, including replacement of organic material (plane-polarized light). Abbreviations: ak,
ankerite; bi, biotite; he, hematite; li, limonite; py, pyrite; gz, quartz.
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Figure 6. Uranium versus total organic carbon for samples from drillhole BHH04-KHR-02.

A second U-log spike at approximately 102—103 m depth correlates with sample L151, which has

18.8 ppm U. On Figure 6, sample L151 does not exhibit the same high values of U and TOC as sample
L146, suggesting that the relationship between U and organic matter evident in sample L146 cannot be
the cause for the elevated U in sample L151. Rather, the second U-log anomaly (and sample L151) also
coincides with an elevated Th-log anomaly (Figure 4) and, as such, is discussed in more detail below.

4.3 Whole-Rock Geochemical Observations Associated with the Th-log Geophysical Anomaly

Samples L150 and L151, which were obtained from depths of 103.4 and 103.6 m, have the highest Th
contents of all BHH-KHR-2 core samples (35.8 and 95.5 ppm, respectively) and correlate with the Th-log
anomaly (Figure 4). Sample L150 consists of dark grey silty mudstone with specks of white Fe-sulphate
similar in appearance to the sand-sized fecal pellets that form the coccoliths and coccospheres of the
Second White Specks Formation shale. Palynological interpretation, however, has ruled out the
possibility of First or Second White Specks formations in BHH04-KHR-02 because these strata are
missing due to a depositional hiatus extending from Turonian to Santonian (Sweet et al., work in
progress, 2009). Similar fine-grained white crystals were separated from Late Cretaceous shale in the
High Level area of northwestern Alberta and found by X-ray diffraction to consist of 70% szomolnokite
(FeSO4+H,0), 10% rozenite (FeSO4*4H,0), 15% gypsum (CaSO42H,0) and 5% pyrite (FeS,; G. Prior,
pers. comm., 2005).

Sample L151 is coarse-grained, Fe-stained sandstone. X-ray diffraction analysis shows that it consists of
quartz, gypsum, rozenite, posnjakite (CusSO4(OH)s*2H,0) and pyrite, all of which have similar
mineralogy to the white speckled crystals identified by Prior (see above). The X-ray diffraction analysis
also identified muscovite, phlogopite and apatite (Appendix 2). Muscovite is present in most of the
samples discussed in this report (Appendix 2), but this is the first appearance of phlogopite and apatite,
which are common in ultramafic rocks (i.e., kimberlite). Furthermore, apatite could result in elevated
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levels of Th; for example, apatite-rich kimberlite dikes from the Bellsbank region of South Africa have
particularly high Th (630-920 ppm; Fesq et al., 1975). Ultramafic rocks from the northern Alberta
kimberlite province average between 26 and 97 ppm (Eccles, 2004). Thus, it is possible that the Th
anomaly might be explained by the presence of apatite in sample L151.

Geochemically, samples L150 and L151 have steeply dipping chondrite-normalized REE patterns with
light REE-enrichment up to 1434 times chondrite and heavy REE depletion (La,/Yb, ratios of 124 and
264; Figure 3a). Their REE patterns are similar to those of kimberlitic rocks from northern Alberta. This
observation is supported by their enrichment in elements of ultramafic affinity (Mg, Co, Ni, Cr) and in
incompatible elements (e.g., light REE, P, Nb), the same elements that give kimberlite its characteristic
geochemical signature. Table 3 gives the concentrations of these elements in samples L150 and L151,
together with selected kimberlite samples from previous whole-rock geochemical analyses of Buffalo
Head Hills kimberlite (Eccles, 2004). With the exception of MgO, L150 and L151 are generally
comparable, or have compositions of higher kimberlite affinity than the comparative Buffalo Head Hills
kimberlite data (Table 3). For example, sample L151 has higher Nb, La, Ce, Ni and Co (392.0, 526.4,
965.7, 7387 and 164.5 ppm, respectively) than the Buffalo Head Hills kimberlite samples. Perhaps low
MgO versus high immobile element compositions are caused by depletion and enrichment of soluble and
immobile elements, respectively, in the extra-crater—sedimentary-rock setting? Regardless, based on X-
ray diffraction and geochemical evidence, samples L150 and L151 should be referred to as kimberlitic
mudstone and kimberlitic sandstone, respectively. That is, sedimentary rocks at this horizon have been
influenced either by syndepositional kimberlite volcanism or by kimberlitic fluids moving intrusively
through the sedimentary strata.

Table 3. Selected geochemical data for the Th-log gamma-ray anomaly samples L150 and L151, with the average
composition of the remaining sedimentary rock samples analyzed in this study and Buffalo Head Hills kimberlite
compositions for comparison.

MgO  P205 @ Cr0s Nb Sr La Ce Pr Ba Ni Co

Sample LalYb
(wt. %) (wt. %) (wt.%) (ppm) (ppm) | (ppm) (ppm) (ppm) (ppm)  (ppm) |(ppm)

RE05-KHR-L150 6.1 5.7 6.7 118.6 = 1032.1 = 296.4 | 653.9 645 394.5 2409.7 | 138.6  124.0
RE05-KHR-L151 57 3.0 1.2 392.0 11769 | 5264 @ 9657 | 83.8 890.5 73874 164.5 | 264.0
Average of remaining sedimentary rock samples collected in this study

n=29 2.7 0.4 0.0 10.9 | 3494 325 | 635 7.5 85.9 147 | 118
Comparative kimberlite compositions

4A-02 27.6 0.1 0.1 23.1 239.5 13.1 252 23 133.0 498.0 | 39.2 1265
4B-01 428 03 02 | 447 #4174 503 893 8.1 356.0 | 13250 954 1789
4c-01® 38.8 0.3 0.1 932 2169 50.9 | 104.6 9.1 157.0 924.0 | 67.6 @ 2023
14-01 34.8 0.4 0.1 133.0 6243 1413 | 2834 274 308.0 1280.0 | 86.9 @ 247.9
14B-03 37.2 0.4 0.1 1171 3368 @ 1184 | 2326 228 387.0 1340.0 | 100.1 = 227.7
14c-06 " 29.1 0.5 0.1 158.3 = 737.3 | 163.7 | 3125  31.0 535.0 1279.0 | 87.3 @ 2822
14c-06 " 29.3 0.5 0.2 1725  773.7 @ 1764 | 3418 337 559.0 1280.0 | 914 & 280.0
K14 surface trench " 31.3 0.5 0.2 1472 11623 #1599 | 313.7 30.3 944.0 1206.0 | 80.7 @ 249.8
BHH average @ 29.8 0.4 0.1 1344 6453 1272 | 2379 229 926.2 993.4 | 78.0 @ 214.0

™ Geochemical results from Eccles (2004); sample numbers refer to Buffalo Head Hills K4 and K14 kimberlite drill holes
@ Average compositions of 30 whole rock kimberlite analy ses from 16 pipes in the Buffalo Head Hills (Eccles, 2004)
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5 Conclusion

A comparison of geochemical data, petrographic interpretation and downhole spectral y-ray anomalies
shows that the y-ray anomalies can be used to identify potential horizons influenced by kimberlitic
mineral- and metallic mineral-bearing fluids and rock types.

A positive correlation between U content, TOC and selective to pervasive replacement of organic debris
and groundmass by sulphide minerals and hematite suggests that a distinct U-log y-ray spike corresponds
to reduction and accumulation of U and other metallic minerals and pathfinder elements (e.g., Mo, Zn,
Hg, Sb and Se) as fluids moved through an organic-rich sedimentary-rock horizon. Future discovery of
extensive downhole spectral y-ray profiles of this nature should be investigated for metallic mineral
potential.

This report shows that a combined U- and Th-log y-ray anomaly corresponds to an horizon of kimberlitic
material, based on the presence of elevated abundances and concentrations of minerals (phlogopite and
apatite) and elements (Mg, Co, Ni and Cr, and incompatible elements such as light REE, P and Nb) of
ultramafic affinity. That is, the sedimentary rocks cored at the anomalous y-ray horizon have been
augmented either by syndepositional kimberlite volcanism or by kimberlitic fluids moving intrusively
through the sedimentary strata. In this particular case, the Th-log y-ray spike might be more diagnostic
than U-log y-ray in determining kimberlite potential because the U-log y-ray spike could also be related to
sulphide-bearing fluids, as discussed above. In contrast, the high Th-log y-ray spike in this example is
more likely to be associated with those carbonate-enriched ultramafic mineral assemblages observed in
the northern Alberta kimberlite province.

Given the many oil and gas well logs available for viewing, further investigation of downhole spectral y-
ray surveys is warranted. These data may one day be used, for example, to assess existing well logs for
regional diamondiferous kimberlite potential in Alberta. Other potential uses of downhole y-ray
geophysics include 1) measuring the effectiveness of airborne or ground geophysical exploration
programs, 2) identification of rock types that may have been overlooked in the drilling program, and 3)
pinpointing the location of lithological core contacts critical to geological modelling.
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Appendices

Appendix 1. Major and Trace-Element Whole-Rock Geochemistry of Selected Samples from
Drillhole BHH04-KHR-02
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Downhole . Sample | Sample | Elevation . SiO, Al,0; | Fe,0;  MgO | CaO Na,O | K,O  TiO, P,05 MnO Cr,0; Sc | LOI TOT/C TOT/S SUM | Be Co
Sample ID — Drillhole ID Lithology
y spike top (m) bottom (m) (m asl) (%) | (R) | (B) (%) | (R) (B (k) (h) (h) | (%) (%) (ppm) (%) | (%) (%) (%) (PPm)(PPm)
REO5-KHR-L121 | Negligible |BHHO4-KHR-2 _13.72 14.20 763.28 Grey mudstone 59.02] 157 7.05 232 1.78 1.05 221 0.73 028 008 00134 15 9.7 152 007 99.94 2 17.7
RE05-KHR-L122  Negligible BHHO4-KHR-2 21.35 | 21.75 755.65 Grey mudstone 5881 1598 6.84 233 1.7 0.77 244 073 021 0.05 00128 15 9.9 1.77 021 99.78) 2 137
RE05-KHR-L123 | Negligible |BHHO4-KHR-2| 27.43 28.10 749.57 Srgeayn?;:dsmeW'ths"ty'am'”atms; race | §135 1561 627 206 134 059 255 073 021 003 00136 15 9 135 04 9977 3 135
RE05-KHR-L124  Negligible BHHO4-KHR-2 31.60 | 31.60 745.4 Fine-grained, indurated sandstone 61.3 16.02 604 211 121 082 241 076 016 0.05 00137 14 9 131 036 999 3 15
RE05-KHR-L125  Negligible BHHO4-KHR-2 31.70 |  32.00 745.3 Carbonate-enriched sandstone 18.85 562 501 141 3539 037 074 025 085 011 00051 8 312 898 005 9981 1 5.1
RE05-KHR-L126  Negligible BHHO4-KHR-2 32.00 | 32.00 745 Grey silty mudstone 6166 1557 599 202 1.74 139 24 07 016 0.06 00128 13 82 14 055 99.91 2 156
RE05-KHR-L127 | Negligible BHHO4-KHR-2 32.04 |  33.80 744.96 Grey silty mudstone 5008 165 6.26 2.38 143 0.86 224 0.75 0.16 0.05 00129 16 10.2 1.31 0.08 99.93 3 144
RE05-KHR-L128  Negligible BHHO4-KHR-2 38.11 38.60 738.89 Brown-grey mudstone 5854 1618 6.77 237 1.78 0093 226 0.74 024 0.08 00135 17 10 155 002 9991 2 16
RE05-KHR-L129  Negligible BHHO4-KHR-2 41.15 |  43.40 735.85 Grey mudstone with silty laminations 5064 1612 6.32 2.36 151 0.86 242 0.73 0.9 0.05 00147 15 9.7 1.43 009 99.92 3 166
RE05-KHR-L130  Negligible BHHO4-KHR-2 4572 | 47.97 731.28 Dark brown silty mudstone 63.83 14.83 508 201 1.35 044 27 073 021 0.02 00143 14 85 168 03 99.72 2 1241
RE05-KHR-L131 | Negligible |BHHO04-KHR-2| 54.80 54.85 722.2 g;f‘lyn ;‘:ig;‘;kgrey mudstone with silty 4554 828 2095 249 36 039 144 045 063 021 00092 11 158 473 067 9979 1| 7.7
RE05-KHR-L132  Negligible BHHO4-KHR-2 60.96 |  61.40 716.04 Brown-grey silty mudstone 66.60 12.85 473 213 1.85 052 2.35 0.68 022 0.03 00133 12 7.8 1.76 025 99.87 1 11
RE05-KHR-L133 | Negligible |BHHO4-KHR-2| 74.65 74.95 702.35 g;‘?l'lfof::;'ig_ﬁghm”dSt°”e; silty bioturbated; | g5 o7 4395 433 209 1.07 067 234 07 015 002 00125 13 84 124 025 997 2 144
RE05-KHR-L134 | Negligible |BHHO4-KHR-2| 77.72 78.82 699.28 :;”rfy”;y:(;:fo::rkgreys"tym“d5t°”ea”d 65.73| 139 454 195 077 067 251 0.72| 0.14| 002 00132 14 89 143 1) 99.87 2| 1456
RE05-KHR-L135  Negligible BHHO4-KHR-2 82.30 & 82.34 694.7 Carbonate-enriched sandstone (concretion?) = 20.45 4.82  1.81 228 3658 022 095 025 036 0.07 00049 7 32 914 054 9979 2 59
RE05-KHR-L136 | Negligible |BHHO04-KHR-2| 86.90 87.40 690.1 g;ﬁir?;fss"’e mudstone; some organic 651 1491 567 201 05 066 279 076 013 005 00139 14| 7.3 061 1.26 99.91 2 19.1
RE05-KHR-L137 = Negligible BHHO4-KHR-2 88.54 & 88.59 688.46 Carbonate-enriched sandstone (concretion?) | 17.58 472 236 232 37.4 021 091 023 082 021 0005 6 33 9.6 098 99.77 <1 6
RE05-KHR-L138 | Negligible |BHHO4-KHR-2| 91.44 92.00 685.56 an:Zyctti‘;:frkgreyp°ker'°h'pm”d5t°"e; 61.71) 1623 6.65 194 074 06| 322 084 018 003 00169 16 7.7 085 1.95 99.86 2| 19.5
RE05-KHR-L139  Negligible BHHO4-KHR-2 92.48 & 92.48 684.52 Carbonate-enriched sandstone (concretion?) | 16.63 4.4 279 215 3844 033 0.89 023 268 0.37 0005 13 30.8 895 13 99.72 <1 74
RE05-KHR-L140 K:O  BHHO4-KHR-2 95.11 95.50 682 Dark grey mudstone (note: core problems) | 60.42 17.26) 59 1.99 0.7 054 3.36 0.84 018 003 0.0175 17 86 131 149 99.85 2 146
REO05-KHR-L141 K:O  BHHO4-KHR-2 96.01 96.50 681 Grey, blocky mudstone 60.85 1657 619 199 056 056 3.31 0.83 024 0.03 00177 17 87 147 183 99.85 2 165
RE05-KHR-L142 K,O  BHHO04-KHR-2 97.54 98.20 679 S;ec’l'(r:‘n‘;%?t%’:;at"ans'“°” toorganicrich | gy 33 1679 538 202 066 054 324 077 048 003 00171 16 99 187 13 9986 3 13.1
RE0O5-KHR-L143 | Negligible |BHHO04-KHR-2| 98.20 98.60 678.8 g:ﬁl’; Z{ic(’;k;'m“d3t°”e""'thS'“ym”dsm”e 4459 1596 7.76 174 1.59 071 1.66| 0.44 051 002 00053 8 21.8 591 58 968 3 17.1
RE05-KHR-L145 | Negligible |BHHO04-KHR-2| 98.65 99.00 678.16 g:ﬁl’; Z{ic(’;k;'m“d3t°”e""'thS'“ym”dsm”e 4378 1411 585 3.05 11.85 073 1.36 044 026 009 0.0024 4 182 476 319 9973 1| 12.4
REO5-KHR-L146 | U spike |BHHO4-KHR-2| 99.00 99.06 g7g nterbedded carbonate-enriched sandstone | 45 45 1041 g8 109 1409 067 164 033 124 008 00076 11 215 1066 553 90.02 1 191
and bituminous mudstone
RE05-KHR-L147  Negligible BHHO4-KHR-2 99.06 = 99.20 677.8 Black, organic-rich mudstone 4259 1193 604 168 1332 041 212 049 0.4 0.03 00106 10 21 83 3.71 99.77, 1 149
RE05-KHR-L148  Negligible BHHO4-KHR-2 99.20 | 100.00 676.42 Black, organic-rich mudstone 4718 1359 649 267 757 059 19 047 017 0.02 00103 9 189 6.4 3.86 9957 3 165
RE05-KHR-L149  Negligible BHHO4-KHR-2 100.58 = 102.11 674.69 Black, organic-rich mudstone 4868 1311 929 23 119 068 229 052 014 0.02 00125 11 21.2 596 6.28 99.44 3 232
RE05-KHR-L150 | Thspike BHHO4-KHR-2 103.41 | 103.46 674 Silty mudstone with white iron-sulphates 2022 7.08 2324 6.06 861 023 1.15 0.69 565 0.19 6.7354 31 19.3 3.43 12.06 99.28 1 1386
REO5-KHR-L151  Thspike |BHHO4-KHR-2| 103.55 | 103.60 g73 Coarse-grained, Fe-stained sandstone 94 281 2703 57 984 02 058 078 298 031 11883 35 256 475 27.74 86.49 2| 1645
(regolith appearance)
RE05-KHR-L152  Negligible |BHHO4-KHR-2| 104.30 |  104.40 g72.7 Coarse-grained, fractured sandstone; 705 02 3.82 2005 27.38 0.06 0.05 005 023 009 00921 2| 405 11.78 1.05 99.66] <1 34.1
possible bentonite at end of hole
! K50, U and Th spikes relate to drill hole BHH04-KHR-02 down hole geophysical (gamma) anomalies
? Ce/Ce* = Ce, /(4La, +Sm, ) Toyoda and Masuda (1991):
* Eu/Eu* = Eu, /(0.67Sm,, +0.33Tb, ) McLennan (1989):
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Cs Ga Hf Nb Rb Sn Sr Ta Th U \' w Zr Y La Ce Pr Nd | Sm | Eu Gd Tb Dy Ho Er Tm | Yb Lu Ba Mo Cu Pb  Zn | Ag
(ppm) (ppm) (ppm) (Ppm) (ppm) (ppm) (ppm) (PPm) (PPM) (PPm) (PPM) (PPM) (PpPm) (PPm) (PPm) (ppm) (PPM)| (PPM) (PPmM) (PPM) (PPM) (PPmM) (PPM) (PPm) (PPmM) (PPM) (PPM) (PPM) (Ppm) | (PPM) (PPM) (PPM) (PPM) (PPM)

Sample ID

REO05-KHR-L121 46| 173 4 7.9 66.8 2| 1578 06, 55 25 151 1 1123 23.8| 224 451 536 206 46 122 413 0.71] 3.71) 0.81 252 0.34 21 0.35 630.9 1.5 51 142 134| 0.2

REO05-KHR-L122 | 55 18.7| 3.7 9.5/ 86.6 1 1627 08 68 27| 175 1.3 1258 25 249 514 6.08 236 53 134 433 0.73] 397 0.79 251 0.38 2.24| 0.38 661.8 14/ 495 154 144 0.2

REO05-KHR-L123 7.6 18.1] 4.3 118 106 2| 166.2 0.8 83 3 195 1.2 134 26.4 313 604 725 273 58 136 462 08 435 088 266 041 246 0.42 834.8 1.7/ 39.6| 184 159 01

REO05-KHR-L124 | 6.1 18.1] 4.5 10.1] 84.4 2 174 0.7, 59 3 172) 13 1303 23 26| 521 6.08 226/ 4.8 128 4.15 0.74 3.89| 0.83 247 0.37 2.56| 0.38 847.3 1.8) 46.6| 16.2] 147 0.2

REO05-KHR-L125 19 6.1 1.3 3] 259 <1| 3889 0.2 21 0.9 59| 04 472 11.2 9 178 214 95 17/ 06 186 0.28 1.68 0.35 1.03] 0.17 0.94| 0.15 689 0.8/ 188/ 54| 44 01

REO05-KHR-L126 | 3.8 17.5| 4.3 7.9 658 <1 240, 06 59| 25 126 1 1253 20.8| 215 442 524 206 4.7 1.25 3.7/ 0.68/ 3.57 0.71] 2.08 0.36] 2.12] 0.33 816 1.8 44.7| 147 125 0.2

REO05-KHR-L127 | 4.7| 19.8 4 8.6/ 755 1 1857 0.7 68 25 161 1.2 1265 22 218 449 557 217 47| 129 4.05 0.73] 4.07| 0.75 245 0.35 2.23| 0.36 601.6 1.3] 56.1 15 140 0.2

REO05-KHR-L128 = 4.8] 19.5 4 8.9 763 2132 0.7 6.2 26/ 156 1.3 1183 258 23.9| 49.6 6 244 51 14| 451 0.84 4.4/ 0.85 2.67| 0.43 2.49| 0.39 643.3 1.5/ 59.4| 16.6, 142 0.2

REO05-KHR-L129 | 59 20| 4.2 9.7 86.9 206.7) 0.7 71 2.8 164 21 1235 245 253 51| 6.15 234 53 1.44| 4.02 075 4.14| 0.81 243| 0.39 2.29 0.34 727.9 1.4 49.2 16, 143 0.2

N = =

REO05-KHR-L130 ' 8.9 18.9| 4.8 13.1] 1235 173.2 1 112 3.7 228 21 1474 282 365 695 825 306 6.2 151 495 0.88 455 095 284 046 285 04 11017 1.5 324/ 19.8/ 159 01

REO05-KHR-L131 42| 101, 4.2 7.7 61 1 209 06 44| 24 123] 11 1325 249 226 426 51 19.8/ 3.9 1.07 356 06| 3.61 075 231 033 197 0.37 767.4 1 20.7| 101 87/ 0.1

REO05-KHR-L132 | 6.6] 16.5 6/ 122/ 101.6 1623 09 7.8 38 187 1.7 1891 27 33 62 7.41 28/ 53 138 461 0.84 453 094 279 043 257 045 971.6 1.7/ 298| 16.8 143 0.2

N

REO05-KHR-L133 | 7.6 17.1] 52 125 107.8 3| 270.7 1 9.8 29 183 16 1659 27.1| 31.7 625 7.3 28 53 1.72 46| 089 455 097 275 045 256 041 24515 1.6 35| 17.7 148 0.2

REO05-KHR-L134 84 188 5.1 13.9 1148 2| 3487 1 117/ 49 205 1.6 183/ 34 384 738 879 329 69 17 554 095 543 1.2 351 053 3.28 0.56 844.5 34 458 19.1 148 0.2

REO05-KHR-L135 | 3.3 6.4 1.8 5.8 43.8 <1/ 5723 03 36 26 71 04 59.8| 36.2) 23.5| 424 5 185 4.5/ 112 431 0.75 47/ 115 3.58 0.59 3.61| 0.6 518 0.9/ 10.6 7, 49 041

REO05-KHR-L136 | 8.4 18.9| 55 14.7 1237 2/ 150.9 1 86 34 213 1.8 173.7 30.4| 36.8 73.1] 855 33 6.2 1.58 5 0.89 525/ 098 3.15| 0.48 2.93| 0.53 837.6 1.3 28.3| 18.8/ 140 01

REO05-KHR-L137 | 29 59| 14 42| 409 <1 7849 02 24 38 77/ 0.9 436 246 171 308 3.54 141 28 077/ 311 048 291 064 207 034 195 0.32 535.9 1.1 10.7] 6.3 43 01

REO05-KHR-L138 | 10.2/ 20.2| 4.8 16.1 142 1 159.6 1 105 36 278 27 1624 317 407 798 943 357 71 172 549 101 512 1.07 33 053 321 05 952 1.1 38 21 170 041

REO05-KHR-L139 | 2.8 59| 13 4 40 <1 1136 04| 24 838 72| 0.7 474 531 26.7 518 6.74 288 6.4 182 744 129 724 16 466 071 418 0.7 633.4 09| 86| 6.1 40 041

REO05-KHR-L140 | 12.2 23/ 45 156 152.6 2/ 1609 1.2 124 46 313] 1.8 1433 322 441 817 9.78 356 7 172 571 097 538 1.13 327 05 3.21 052 10354 1.4/ 39.1] 20.8/ 171 041

REO05-KHR-L141 | 10.9 23.4| 45 152 150.6 2| 159.6 1 118 6.8 294 1.7 1425 356 434 824 984 382 76 202 636 1.1 582 123 363 057 3.63 054 1001 3.3 441 21 178 0.2

REO05-KHR-L142 | 10.7) 21.9| 4.4 15 1434 2/ 1546 1.2 102 6.7 291 2| 1494 28.6 43.6| 79.3 9.55 35 71 156 522 087 5.09 096 292 046 291 0.46 983.6 49| 475 19 167 0.2

REO05-KHR-L143 1.8 17.1| 5.7 16.7 39 1 2786 1 112 378 278 1.7 156.5 60.8/ 63.2 142.8 16.81 64 131 1.5/ 124 202 10.52| 2.05 6.29| 0.95 5.37| 0.83 23534.9 111.3 59| 244 297 0.5

REO05-KHR-L145 1.2/ 17.2| 4.6 8 34.9 1 2568 08 47 114 371 06 1327 286 317 672 7.74 293 65 112 583 091 502 1.07 284 05 254 0.39 987.5 62.6 29.4| 269 180 0.3

REO05-KHR-L146 3 142 341 83| 515 <1 4612 06| 7.6/ 832 370/ 0.8 119.1 99.6/ 83.5 151 1949 795 16.6| 4.01 1846 2.69 1468 294 7.82 114 6.41 091 7366.5 158.7 652 17.6 388 0.7

REO05-KHR-L147 | 6.2] 13.6] 2.8 9.9 844 <1/ 288.9 0.7 47 171 346 11 90.6| 242 28.8 56.4 6.47 245 48 11 4.1] 065 3.92 0.81 229 0.33 225 0.35 687.4 88.3 49.4| 16.7 221 04

REO05-KHR-L148 53 16.1] 3.5 8.9 75 <1 4219 08 9.9 135 407 13 107.2 20.8/ 256 524 587 221 44 081 3.72| 057 3.18 0.67 205 0.34 195 0.29 1997.7 73.6 48.1 231 215 04

REO05-KHR-L149 | 6.1 15 3.7 11, 912 1 3948 08 86 121 474 16 1205 24 29.2| 60.2 6.99 247 49 1.01] 422 0.77 3.8/ 0.8 238 0.36) 258 0.33] 3077.7| 81.4 644 239 262 0.6

REO05-KHR-L150 | 1.5 11.7| 54.3 118.6 44 2110321 12.2) 358 119 437 0.5 1988.5 25.9| 296.4 653.9| 64.53 205.6| 23.8/ 5.8 12.39 1.57| 6.54| 0.92 2.07| 0.28 1.61| 0.22 3945 436 235 118 240 <1

REO05-KHR-L151 06 78 94| 392 258 <1/ 1176.9) 30.1| 955 188 154, 21| 3549 24.9 526.4| 965.7| 83.79| 240.9| 249 5.88 10.1 1.39| 521 0.73 1.84 024 135 0.22 890.5 8| 28.3 339 113] <1

REO05-KHR-L152 <1 0.7 1.1 26.9 22 <1/ 1693.2) 1.9 6.1 1.3 10 04 542/ 1.3 348 636 544 15 1.6 031 062 0.11 033 <05 0.12] <05 0.08/ 0.01 547.7 08 28 29 20/ 041

"K,0, U and Th spik

? Ce/Ce* = Ce, /(4La,

® Ew/Eu* = Eu, /(0.67S
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Ni

Mn

Fe
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Au
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Sb

Bi
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Sample ID R Ce/Ce* 2 Eu/Eu*®
(ppm) |(PPmM) (%) (PPm) (PPM) (PPM) (PPM) (PPM) (PPm) (ppm) (PPmM) (PPm) (PPm) (PPb) (PPM) (PRb) (PPb)

RE05-KHR-L121 56.8] 727| 5.08 6 <A1] 03 14/ 02 1011 1.28] 0.454] 457 014 90 06| <10 <2 0178 0.807
REO5-KHR-L122 | 489 459 48 10 <1 03] 14/ 02| 1036 1.32] 0446 588 0.14 70 0.7 <10 <2  0.182] 0.789
REO5-KHR-L123 | 50.8 290 45 17 <1 02 14/ 03| 1114 1.13| 044 681 012 71 0.9 <10 <2 0172 0.731
REO5-KHR-L124 | 516 472 437 17 <1| 03] 13| 03] 106.1] 1.29] 047 609 0.14 76/ 0.7 <10| <2  0.179] 0.811
REO5-KHR-L125| 16.8] 925 355 23 <1/ 0.1 05 0.1 344 067/ 0161 16.8 0.09 30 0.3| <10 <2  0.176] 1.057
REO5-KHR-L126 | 47.9 510 444 13 <1| 03] 13| 02| 894 1.21| 0455 465 024 97 0.4 <10| <2  0.181] 0.821
REO5-KHR-L127 | 49.8| 442 457 7 <1| 02 14 02 1022 142 0483 543 012 68 04| <10 <2 0182 0.834
REO5-KHR-L128 | 544 672 4.98 6 <1/ 03 15 02 1099 1.49 0473] 54.6 014 91| 06| <10 <2 0183 0.822
REO5-KHR-L129 | 534 456 4.65 7 <1| 02 15 02 1183 142 0453] 565 014 70 0.7 <10 <2 0178 0.843
REO5-KHR-L130 | 40.1] 210 376 14 <1| 02| 14| 03] 1131 1.16] 0424 717 011 81 11| <10| <2 0171 0.755
RE05-KHR-L131 23.7 1796 1545 12| <1 02/ 07 01 667 143 0228 435 0.1 77 06 <10| <2 0.169  0.835
REO5-KHR-L132 | 365 253 365 11 <1 03] 14/ 02] 993 1.19/ 0389 62 0.09 68 0.8 <10] <2  0.169] 0.787
REO5-KHR-L133 | 437 211 346 13| <1 0.2 1 03 109 1.3/ 0433 554 0.08 56 0.7 <10| <2 0177  0.967
REO5-KHR-L134 | 355 167 351 16 <1 06/ 09 0.3 109 1.19) 0434 598 0.17| 77 21| <10/ 2 0172 0.769
REO5-KHR-L135 | 14.9 565 1.42 8 <1/ 01 05 01 398 1.15 0.146| 259 005 28 08 <10| <2 0161  0.743
REO5-KHR-L136 | 441 415 415 22 <1 02 08 0.3 1061 1.08) 04 859 0.12 73 0.6 <10| <2  0.178  0.788
REO5-KHR-L137 | 19.2/ 1702 1.75 7 <1/ 01 05 01 372 1.18 0.134| 269 005 29 07 <10 <2 0162  0.816
REO5-KHR-L138 | 586 287 4.86 22 <1 02 13| 04| 1328 1.09| 0482 1056 01 110 1.4 <10/ 2  0.176/ 0.751
REO5-KHR-L139 | 23.6 2665 1.91 14 <1 01| 05 0.1 325 091 0.12 253 0.08 40 1 <10/ <2 0.170,  0.808
REO5-KHR-L140 | 53.8/ 258 4.21 16 <1 03| 1.7 0.3 1365 1.03| 0463 1055 0.1 107 2.9 <10| <2  0.167 0.766
RE05-KHR-L141 55.9 243 422 22 <1 0.8 16/ 04 1365 1.06 0462 100.3 0.27 113] 3.8 <10/ <2  0.170  0.820
REO5-KHR-L142 |  47.7) 220 378 15 <1 07| 22 0.3 1292 1.02) 0431 97 028 93 46| <10, <2 0164  0.702
REO5-KHR-L143 | 1474 149 572 43 <1 57 7.7 03| 328 098/ 0306 303 1.87 84 189 <10/ 3 0200  0.348
REO5-KHR-L145 | 704 714 411 28 <1 28| 53 04| 194 166/ 032 627 104 46 105 <10/ <2  0.188  0.536
REO5-KHR-L146 | 221.3 654 533 38 <1 102/ 114 0.3 60 0.62| 0.226| 32.1 1.54 143 30.9 <10/ 6 0.161 0.726
REO5-KHR-L147 | 944 216/ 411 29| <1 37| 52 03 78 0.86] 0.299] 578/ 09 96 168 13 3  0.176] 0.718
REO5-KHR-L148 | 90.1| 154 458 35 <1| 45/ 61| 03] 664 1.43/0287 663 1.13 94 179 <10| 3  0.184] 0.582
REO5-KHR-L149 | 2088/ 150 6.71 65 <1| 58| 6.6 0.3 802 128/ 0315 588 159 142 23| <10/ 2  0.185 0.624
REO05-KHR-L150 | 2409.7| 1384 16 111 <.1 11 51 0.3]>10000] 2.98] 0.423] 17.3) 0.84 94 93| <10/ 5  0.205 0.855
REO5-KHR-L151 | 7387.4) 2643 2515 29 <1 06| 23| 0.1 5630.5 3.28/ 0.629 156 0.56 25 1.1| <10/ 4  0.173 0.843
REO05-KHR-L152 | 730.8 745 2.86 3 <1/ 01 01 <1 2172 1224 004/ 67 005 <5 0.1 <10 <2 0172 0677

"K,0, U and Th spik

? Ce/Ce* = Ce, /(4La,

® Ew/Eu* = Eu, /(0.67S

ERCB/AGS Open File Report 2009-03 (March 2009) - 17



Appendix 2. X-Ray Diffractogram for Selected Samples from Drillhole BHH04-KHR-02

Page 19: Appendix 2a - X-ray diffractogram for sample RE05-KHR-L140 (K-log anomaly).
Page 20: Appendix 2b — X-ray diffractogram for sample RE05-KHR-L141 (K-log anomaly).
Page 21: Appendix 2c - X-ray diffractogram for sample RE05-KHR-L142 (K-log anomaly).
Page 22: Appendix 2d — X-ray diffractogram for sample RE05-KHR-L146 (K-log anomaly).

Page 23: Appendix 2e - X-ray diffractogram for sample RE05-KHR-L150 (K-log anomaly).
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