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Summary 

The McDougal Creek claims are located 120 kilometers north of Kamloops, BC 
and 10 kilometers south of Cleanvater, BC. The property covers parts of map sheets 
92P/9E and 82M/12W and the main grid start point is at 5715075N 707900E, UTM Zone 
10 (92P/9E). The properly is in the Adams Plateau region and is rugged, hilly upland. 
Barrier Reef Resources Ltd. first staked claims in the area of McDougal Creek in 1978 as 
part of an area play following the discovery of mineralization at the Chu Chua deposit 10 
kilometers south southwest. Craigmont Mines Ltd optioned the claims as part of the 
play. They did an airborne EM/mag survey but little else on the Barrier Reef Resources 
Ltd. claims. Craigmont’s primary interest was in the Foghorn property three kilometers 
south east of the claims. Craigmont had disappointing drill results on the Foghorn 
property and as a result dropped all its options. Esso Resources Ltd. optioned several 
claim groups in the area and did follow up ground geophysics. Shortly after this work, 
Esso dropped its options. Lucero Resources Ltd. staked the MC claims following the 
discovery of the Samatosum deposit in 1987 and optioned them to Pilgrim Holdings Ltd. 
They did more, detailed geophysics and geochemical work in 1988. The property was 
subsequently optioned to Initial Developers Ltd. in 1990. They drilled five diamond drill 
holes. Of the five holes, one cut zinc-lead mineralization with a best intercept of 2.48% 
zinc, 0.88% lead and 40 g/t silver over 2 meters within a broad stringer zone. The claims 
were later allowed to lapse. 

In November 1998, Spokane Resources Ltd. staked three blocks of claims, 
totalling 55 units, covering the central MC ground including the main geophysical 
anomalies and drilling sites. A program of line cutting, ground HLEM and prospecting 
was done. In July and August of 2000, the Company performed a program of geological 
mapping with rock and till sampling. The Doug claims are underlain by a sequence of 
marine sediments and largely tuffaceous volcanic rocks. The package is folded into a 
tight synform and trends north northwest. Mineralization is strongest and most extensive 
within the sediments. Examination of the volcanic rocks did not show any significant 
alteration pipe or trend that might be associated with a VMS deposit. Lithogeochemical 
examination shows that the strongest metals and pathfinder anomaly is situated in the 
southwest comer of the grid and off it to the southwest. Till geochemisby works well 
and picks up the mineralized zone. It is unlikely that significant VMS mineralization is 
exposed at surface or near surface on the property. However, on the strength of the 
lithogeochemistry, till sampling, BCGS stream geochemistry and the presence of the 
Joseph showing, there may be stronger mineralization in the intervening ground south of 
the grid. The till sampling appears to work well and has good sensitivity to 
mineralization. Also, the HLEM in-phase geophysics did a good job of picking up the 
phyllite units and so serves as a good pathfinder for the sediment package. There is still 
good potential on the southern end of the property and across the creek valley to the 
Joseph showings. 
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Location and Access 

The MacDougal Creek claims are located 120 kilometers north of Kamloops, BC 
and 10 kilometers south of Clearwater, BC (Figure 1). Access is from Highway 1 to the 
Clearwater ski hill and either left and up the Russel-Hascheck Creek forestry road or right 
and up the Blackpool forestry road. The Russel-Hascheck Creek road access leads 
directly to the base line at the south end of the grid. The Blackpool Creek road leads to a 
logging cut approximately 600 meters to the north end of the grid (Figure 1). Both roads 
are locked and access is monitored by the Clear-water Improvement District office in the 
town of Clearwater. Approximately three-quarters of the grid is within the Russel Creek 
community watershed. 

The property covers parts of map sheets 92P/9E and 82M/l2W and the main grid 
start point is at 5715075N 707900E, UTM Zone 10 (92P/9E). The UTM boundary 
between zones 10 and 11 roughly splits the property in half, north-south. 

The property is in the Adams Plateau region and is a rugged, hilly upland. The 
area is characterized by the low valley bottom of the North Thompson River at about 455 
meters elevation and rises sharply to about 1675 meters base elevation for the plateau. 
The mountain tops range from 1830 to 2130 meters elevation. The slopes are thick with 
tall, close spaced fir and spruce forest. Open areas are thick with buck brush and similar 
vegetation. Swamps and small lakes dot the uplands in virtually every depression. The 
mosquito population is generally very healthy and voracious. Close bush and rough 
slopes make travel difficult off the logging roads and cut lines. The region receives 
abundant rainfall in the summer and an equivalent amount of snow in winter. 

History 

Barrier Reef Resources Ltd. fmt staked claims in the area of McDougal Creek in 
1978 as part of an area play following the discovery of mineralization at the Chu Chua 
deposit. Craigmont Mines Ltd. flew an airborne EM and magnetic survey and identified 
several conductors. No further work was donein the MacDougal Creek area due to a lack 
of access at the time. Craigmont Mines drilled several holes on the adjacent Foghorn 
property to the south and had discouraging results. They then dropped their option on the 
claims. Esso Resources Ltd. optioned the claims as well as the Foghorn ground in 1972. 
A ground EM survey was done over a target known as the “A” anomaly identified by 
Craigmont Mines Ltd. (see Figure 2: Previously drilled area) A road was started towards 
the “A” anomaly but never completed. (This access has since been extended by recent 
logging activity.) Esso Resources Ltd. dropped their option shortly thereafter and the 
claims were allowed to lapse. 

Following the discovery of the Samatosum deposit in 1987, the MC claims were 
staked by Lucero Resources Ltd. to cover the original claim area and optioned to Pilgrim 
Holdings Ltd. They did more detailed geophysics and geochemical work in 1988 (J.M 
Dawson, 1988; P.E. Walcott, 1988). The property was subsequently optioned to Initial 
Developers Ltd. in 1990. They drilled five diamond drill holes on the “‘A” anomaly (N. 
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Vollo, 1990) (see Figure 2: Previously drilled area). Of the five holes, Hole 90-3 cut zinc- 
lead mineralization with a best intercept of 2.48% zinc, 0.88% lead and 40 g/t silver over 
2 meters within a broad stringer zone. The mineralization was adjacent to the contact of 
andesite with rhyolite. Four other holes (90-1,2,4 & 5) cut broad zones, 14 to 15 meters 
wide, of semi-massive pyrite mineralization in altered or siliceous rhyolite. Following the 
drilling program there are no records of work and the MC claims lapsed. 

The Doug claims were staked in late November 1998 and comprise 55 units in 
three blocks. The claims cover the central part of what was staked as the MC claims and 
includes the main geophysical anomalies and drilling sites. 

Claims Status 

Claim Name Tenure Number Expiry Date Owner 
Number of Units 

Doug 1 367232 15 Nov. 19,2005 Spokane Resources Ltd. 
Doug 2 367233 20 Nov. 24,2005 Spokane Resources Ltd. 
Doug 4 367234 20 Nov. 22,2005 Spokane Resources Ltd. 

Table 1: Claims Status 

Regional Geology 

The regional geology of the area is summarized briefly from the work of 
Schiarizza (1981) and Schiarizza and Preto (1987) ofthe BC Ministry of Energy and 
Mines. Rocks of the Devonian to Permian Fennell Formation within the Slide Mountain 
terrane underlie the property area (Figure 3). It is comprised of several thrust slices and 
the property is underlain by a fault sIice of the lower Fennel1 Formation. ,The most 
prominent rock types are grey and green massive to pillow basalt and related fragmental 
rocks and tuffs. These rocks are very uniform throughout the succession and it is difficult 
to define stratigraphy on a local scale. Grey and green chert, cherty argillite and interbeds 
of slate and phyllite are the next most prominent rock unit. This unit is discontinuous and 
may grade into grey sandstone, slate, phyllite and quartzite along strike. Intruded into the 
succession are massive fine to coarse-grained gabbro sills and dykes as well as some 
extrusive equivalents. 

The Fennel1 Formation is structurally imbricated by steep, east verging thrusts and 
has been emplaced against the age equivalent Eagle Bay Formation to the east. Three, in 
some places four, thrust panels have been identified within the Fennel1 Formation. 
However, due to the uniformity of the lithologies and poor age date control, there may be 
other unidentified panels. Bedding is sub-vertical and west facing. Metamorphism is of 
greenschist grade. 
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Local Geology 

Rocks on the property comprise two main groups: elastic volcanic rocks and fine- 
grained sedimentary rocks plus a minor amount of intrusive rocks. The volcanic rocks 
have been divided into five tuff sub-categories and a minor component of basalt flows. 
These rocks are all of basaltic composition and are difficult to distinguish in the field. 
Greenschist grade regional metamorphism has partially aItered and recrystallized the 
rocks and added to the difficulty. As a result, some of the sub-categories may be 
equivalent units and are explained below. This, combined with very poor outcrop 
exposure and distribution, does not allow more than a rudimentary separation on the 
property scale at this time. Previous work, as well as the current project, indicate that 
“greenstone” is a convenient label as some of the textural features used for discrimination 
may be the result of regional metamorphism. However, the author has attempted to use a 
variety of methods to find distinctions within the volcanic package. The property 
geology is shown in Figure 4. 

Identification of the sedimentary rocks is easier and these rocks outline the 
geological and structural trend across the property. The rocks comprise a series of fine- 
grained, probably deep marine, sediments. This includes chert, siliceous sandstone, 
argillite, phyllite and conglomerates. Described in more detail in the Geochemistry 
section below, the sediments host the bulk of the mineralized samples. 

Intrusive rocks form a minor part of the sequence and are gabbro and 
granodiorite/quartz monzonite. The gabbro is the most common probably the source for 
the basalt and some or all of the tuff units. There is a single, large outcrop of 
granodiorite/quartz monzonite. This may be related to the Mt. Baldy batholith to the 
south. 

The rocks through the main part of the grid appear to be folded into a right 
synfonn. The fold is cored by a sequence of fine-grained sediments and the outer parts 
are largely basic tuffs. Bedding and foliation measurements show a north northwest trend 
with sub-vertical dips. Bedding appears to be parallel to foliation. Outside of the grid 
area, there is insufficient information to define either bedding or structure. Regional 
mapping by Paul Schiarizza, BC Geological Survey, and private sector workers have 
defined the same north northwest trend. The regional mapping by the BCGS established 
an interpreted thrust fault cutting roughly north through the grid area. Mapping work by 
the Company can neither definitively confirm nor refute this. However, as shown on the 
property geology map (Figure 4), a thrust fault is not required to tie the rock units 
together. 

Outside of the grid area, only reconnaissance mapping was done and the author 
has relied heavily on the work of others. Also, the area is mantled with till, typically 
several metres thick. Outcrop is scarce and generally poor. The best exposures are 
limited to road cuts and a few steep slopes/cliffs. Rocks east of McDougaI Creek, 
assigned to the Eagle Bay Formation, were not investigated as part of this study. 
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Rock Descriptions 

Volcanic Rocks 

Tl: Tufi 

T2: Tufi 

T3: Tuff: 

T4: Tufi 

T5: TufE 

B: Basalt: 

Light green, fine to medium-grained ash, massive: may contain up 
to 1% pyroxene phenocrysts, to 3 millimetres diameter. Variably 
chloritized. May contain up to 1% disseminated pyrite grains to 2 
millimetres diameter; fresh to strongly oxidized. 

Dark green, fine to medium-grained ash, massive: contains 1 to 5% 
pyroxene phenocrysts, to 3 millimetres diameter. Variably 
chloritized. May contain up to 3% disseminated pyrite grains to 2 
millimetres diameter; fresh to strongly oxidized. 

Medium to light green, tine to medium-grained ash, massive: 
contains 1 to 5% pyroxene phenocrysts, to 3 millimetres diameter. 
Variably chloritized. May contain up to 3% disseminated pyrite 
grains to 2 millimetres diameter; t?esh to strongly oxidized. 

Light green, fine to medium-grained ash, massive: contains 1 to 
5% pyroxene and feldspar (plagioclase?) phenocrysts, to 3 
millimetres diameter. Variably chloritized. May contain up to 3% 
disseminated pyrite grains to 2 millimetres diameter; fresh to 
strongly oxidized. There are few outcrops of this material and it 
may represent chloritized, fine-grained gabbro dykes. 

Dark green, fine to medium-grained ash, massive: with no 
pyroxene phenocrysts. May contain up to 1% disseminated pyrite 
grains to 2 millimetres diameter; fresh to strongly oxidized. There 
are few outcrops of this material and it may be chloritized basalt 
flows. 

Dark green, tine-grained, massive and may contain 1 to 3% 
pyroxene phenocrysts, to 2 millimetres diameter. Variably 
chloritized. May contain up to 3% disseminated pyrite grains to 2 
millimetres diameter, fresh to strongly oxidized. This unit may be 
equivalent to units T2 and T3. The available outcrops do not 
provide sufficient information to resolve this distinction. The 
lighter green colour seen in a few outcrops may be due to 
weathering and chloritization. 

Sedimentary Rocks 

c: Chert: Tan, light green to grey, pearly lustre, typically bedded 5 to 10 
centimetres thick and oAen interbedded with argillite, described 
below. Bedding is planar with no internal features. Chert contains 
up to 15 pyrite as disseminated grains and some grain aggregates. 
Crystals are up to 5 millimetes in diameter and variably oxidized 
from weak to strong, with empty casts common. 
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Q: Quartzite: Tan, grey, light green to light brown,, very tine grained to 
aphanitic, massive. This has a”grainy” appearance but may be 
equivalent to Chert. Bedding, where seen, is the same as for chert. 

S: Quartz Sandstone: 
Tan, grey, light green to light brown, medium to coarse grained, 
massive. May contain a few percent disseminated pyrite grains up 
to 3 millimetres. Bedding, where seen, is the same as for chert. 

A: Argillite: Light green, very tine grained and similar to chert but has definite 
“grainy” texture (?tine sand - silt). Quartz/silica rich and may 
have a very weak foliation. Bedding, where seen, is the same as for 
chert. 

P: Phyllite: Black, aphanitic, massive with moderately developed foliation. 
Usually rusty stain on foliation and fracture surfaces. Variable 
pyrite content of 1 to 2%, disseminated, 1 to 2 millimetres sized 
grams that are weakly to totally oxidized. This unit oflen has 
quartz crackle veinlets/webs, typically several millimetres wide, 
centimetre spaced and form less than 5% of the rock volume. 

w: Wacke: Light to medium brown, fme-grained sand with abundant (?>20%) 
silt and clay. Massive with flaggy parting but no bedding seen. 

x: Quartz Pebble Conglomerate: 
Brown-tan fine-grained wacke matrix with about 20% pebble-sized 
(5 to 15 mm dia.) clasts. Clasts are sub-rounded to sub-angular, 
equant and are comprised of chert, quartz sandstone and some 
tuffaceous volcanics. Unsorted, massive with some flaggy parting 
that may be bedding parallel or foliation. Only two outcrops of 
this material were seen. 

F: Polymictic Conglomerate: 
Light green, silty (argillaceous) matrix, weakly foliated, massive. 
Clasts are angular and comprised of chert, quartz sandstone and 
tuffaceous volcanics. Unsorted, massive with some flaggy parting 
bedding parallel or foliation. Contains interbeds, 150 centimetres 
thick, and lenses ofwacke and argillitelchert. This material is seen 
only on the hill top that forms the highest point on the pmperty 
(Station OOKH-CO18, Figure ) 

Intrusive Rocks 

G: Gabbro: Medium to dark green, medium to coarse grained, massive. 
Comprised of blocky pyroxene crystals and feldspar laths in a 
white feldspathic matrix ‘mash’. Rock is generally t?esh to weakly 
chloritized and may contain very small amounts, << %%, of 
disseminated pyrite. Gabbm seems to form both dykes and sills 
though no contact or cross-cutting relationships were seen. 
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I: Granodiorite (Quartz Monzonite): 
Grey-white, fine to medium-grained, massive, salt & pepper 
intrusion. Seen in only one outcrop, 20 metres in diameter. 
Appears similar to granodiorite of the Mt. Baldy batholith, several 
kilometers south. 

Geochemistry and Mineralization 

A total of 85 rock and till samples were taken as part of the exploration program. 
This includes 44 volcanic, 29 sediment and 12 till samples. All samples were analyzed 
for 30 trace and minor elements by ICP. From the volcanic samples, 38 clean, unveined 
samples were analyzed for 11 major oxides and 10 minor elements including loss on 
ignition, total carbon and total sulphur. The results are listed in Appendix I. The data 
was examined and processed to determine signilicant trends, classifications and alteration 
in the various rock units. The trace elements were analyzed to determine threshold and 
anomalous values for copper, lead, zinc, silver and barium. These elements were then 
contoured to establish anomaly locations and trends. The major and minor elements were 
use to classify the volcanic rocks. This included examining the results to distinguish 
geochemical discrimination of individual units. These elements were also used to 
establish if there is any alteration specifically related to VMS mineralizing processes. 
Finally, both the trace and major elements were examined and compared with the results 
from the known Joseph showing to establish any similarities or differences. Across the 
property quartz veining in common but not abundant in all rock types. The veining 
comprises webs or close spaced veinlets 2 to 5 millimetres wide of grey-white quarts. 
Sulphides are rarely associated with the veinlets. Sampling shows that trace metals 
values in veined rock samples are erratic and similar to unveined rock samples. 

The till samples were examined to see if this method can be used on the property 
to “see through” the abundant till cover. The till samples were taken and examined using 
the method of Paulen et al. (2000) and are described in detail in the Till Sampling 
Program section. Finally, the regional geochemical survey by the BC Geological Survey 
shows a copper-zinc anomaly in the north fork of Joseph creek that drains the southern 
end of the property. There is no stream sediment geochemical anomaly in MacDougal 
Creek. 

Base Metals and Pathfinder Element Profiles 

The primary elements of copper, lead, zinc, silver and barium were studied to 
determine if there was exposed or near surface mineralization. Each element was 
profiled and checked to determine their respective anomalous levels (Figure 5). The 
anomalous levels for copper, lead, zinc and barium are as follows: Cu > 75 ppm; Pb > 16 
ppm; Zn > 75 ppm and Ba > 165 ppm. There were no samples where silver was above 
the analytical detection limit. Of the analyses done, there were two methods used to 
determine the barium content. The results were examined (Figure 5) and shown to be 
equivalent in terms of geochemical response so the 30 element ICP values were used for 
purposes of contouring. From this information, the various elements were contoured to 
determine the geographic location of anomalous areas (Figure 6). 
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The results of this work showed that the primary host ofmetals mineralization is 
the sediments package with the cherty units being the most favourable lithology. The 
contoured data showed that the southwest comer of the grid, and off it to the west, had 
the greatest overall anomalous response. Elsewhere on the grid there were point highs of 
one or two elements but the lack of outcrop prohibits any conclusions on total extent of 
mineralization. Currently the geochemical anomalies are open to the north and south 
along strike. 

Geochemical Discrimination Study 

A study of the geochemical signatures of the various lithologies, primarily the 
volcanic rocks was done in an effort to try and find a geochemical signature and provide 
some lithologic discrimination. A full suite of whole rock analyses, covering 11 major 
oxides and selected trace elements, were done on 38 of the 44 volcanic rocks samples that 
were sufficiently clean and unweathered. Also, nine chert samples were examined to see 
if there was some kind of correlation there as well. Standard discriminant plots were 
used to examine the volcanic samples. The four plots shown on Figure 7 show a tight 
grouping of all the samples. As well, CIPW norm calculations also showed that the 
volcanic rocks are of very similar composition (Appendix II). All of the volcanic rocks 
are basalt. They are tholeitic and sub-alkaline in composition. The various field 
designations of the lithologies overlap geochemically and there are no sub-group clusters. 
As a result, there is no geochemical discrimination between the various volcanic 
lithologies. The chert samples have similar geochemical signatures and no distinction 
can be made there either. Samples from the Joseph showing to the south were included 
in the study for comparison. The results show that these samples have the same 
compositions to those on the Doug claims and can be assumed to be in the same rock 
package. This coincides well with field observations. 

Geochemical Alterafion Study 

Further to the geochemical discrimination analysis, the volcanic rocks were 
studied to determine if a blind VMS deposit may be present. This was done by using a 
variety of alteration and comparison plots specific to VMS deposits. The method used is 
described in full in the VMS Short Course notes from the Pathways Conference of 
January 1999, Franklin and Gibson, 1999. Various mobile and immobile elements, 
including Y, Zr, Al2O3, CaO, Na20, K20, TiOz, MgO, Fe203, Ba, were compared to 
determine the degree of alteration in the volcanic rocks (Figure 8). The object was to 
determine if an alteration halo, horizon or pipe is present in the grid area. Also, several 
standard alteration indices were examined to achieve the same end. These include the 
Sericite, Chlorite, Spitz-Darling, Residual Silica, Alkali, Hashimoto and Hashgushi 
indices. These alteration plots and indicies are shown in Figures 9, 10 and Table 2. The 
comparative plots and most of the index plots show the data as one indistinct cloud with 
no discemable trend. The Y versus Zr plot shows the these two immobile elements have 
neither been enriched nor depleted and thus are good benchmark elements. The results of 
the work show no demonstrable aIteration specifically related to VMS mineralizing 
processes. The Alkali and Hashimoto indices both show weak alteration trends (Figure 
10). However, when the individual samples are checked geographically, there is no 













evidence of a single, distinct altered location. Also, the Joseph showing rocks are 
included in the indices and they fall in the middle of the range. There are no consistent 
patterns or trends in the existing data. 

Till Sampling Program 

As part of the investigation of the property the Company did a 12 station till 
sampling program, based on recent work by the BCGS (Paulen ef al., 2000). The 
sampling showed that the property is mantled with less than 10 metres, usually two or 
three metres, ofbasal till, possibly with some ablation till on top in the thicker sections. 
The basal till is tan to grey in colour and polymictic. It is classed as a diamicton with the 
fine fraction comprised of silt to fine sand and the coarse fraction comprised of angular to 
sub-rounded fragments of pebble to cobble size with rare boulders. Virtually all of the 
clasts and most of the matrix are comprised of local rock types, suggesting short transport 
distances. The till is dense, compact and hard to dig. It is massive and unsorted with no 
internal structure. A clast orientation study was not performed. However, based on the 
work by Paulen et al. (2000), the ice direction is estimated to be south-east to south 
south-east. 

The till samples were taken from road cuts and form a ‘fence’ acmss the south 
end of the grid (Figure 11). The stations were spaced roughly 200 to 300 metres apart, 
depending on available material, to try and best intercept any dispersion trails. Two 
sample fractions were taken to compare results and determine if the coarse fraction was 
more or less influenced by the local geology. The tine fraction was sieved to -230 mesh 
so that results could be compared with the work of Paulen et al. (2000). The coarse 
fraction was sieved to -I/2” : +I0 mesh to determine the infiuence of abundant locally 
derived clasts. Both fractions were analyzed by a multi-element ICP-MS method. 

The results of the analysis are listed in Appendix I. The results show that the 
coarse fraction is two to three times less sensitive to mineralization than the fine fraction. 
Also, the sampling shows that the dispersion trails present on the property are short. 
Three samples, less than 500 metres f?om mineralization found on site, showed 
anomalous values in copper, lead, zinc and barium. The other samples did not indicate 
mineralization up ice. Over all, this method seems to be effective for locating hidden 
mineralized rock under the till sheet. 

Geophysics 

Following the geological mapping, the geophysical results were re-examined and 
rock units correlated to the various responses (see Hancock, 1999 for full report). Also, 
historical work, primarily by Esso Resources Ltd. ( Everett and Cooper, 1983), was also 
incorporated into the review. The results are summarized in Figure 12. This review has 
shown that the strongest HLEM in-phase responses are related to the black phyllite unit. 
Several of the layers are close together and the geophysics was unable to discriminate 
between them. Thus a few strong, broad responses were generated. These responses 
have created the long anomaly that sweeps across the grid from west to east then follows 
along the eastern edge to the north. While little mineralization appears to be associated 
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with the phyllite, it helps greatly with the understanding of the geological trend on the 
property. 

However there are both in-phase and quadrature responses not tied to the black 
phyllite. There is a combined weak HLEM in-phase, quadrature and magnetic response 
in the southwest corner of the grid. This coincides with the strongest geochemical 
anomalies on the property, discussed in detail above. There is little exposure in the area 
but there are a few outcrops of phyllite, associated with the mineralized chert and quartz 
sandstone. Combined with the geochemical results, interpretation of the geophysics 
results suggests a prospective zone of approximately 500 to 800 metres from the 
southwest comer of the grid toward the center. 

Conclusions 

The Doug claims are underlain by a sequence of marine sediments and largely 
tuffaceous volcanic rocks. The package is folded into a tight synform and trends north 
northwest. Outcrop exposures and distribution are poor and so tracing individual layers 
is very difficult. The geology is similar to that of the Joseph showing, about 2 kilometres 
south. Mineralization is strongest and most extensive within the sediments. Examination 
of the volcanic rocks did not show any significant alteration pipe or trend that might be 
associated with a VMS deposit. Lithogeochemical examination shows that the strongest 
metals and pathfinder anomaly is situated in the southwest comer of the grid and off it to 
the southwest. Mineralization does not appear to be structurally controlled or associated 
with late quartz veining. Till geochemistry works well and picks up the mineralized 
zone.. 

It is unlikely that significant VMS mineralization is exposed at surface on the 
property. It is also unlikely that significant VMS mineralization exists near surface on 
the property as well. However, on the strength of the lithogeochemistry, till sampling, 
BCGS stream geochemistry and the presence of the Joseph showing, there may be 
stronger mineralization in the intervening ground south of the grid. The till sampling 
appears to work well and has good sensitivity to mineralization. Also, the HLEM in- 
phase geophysics did a good job of picking up the phyllite units and so serves as a good 
pathfinder for the sediment package. More work needs to be done to the west and south 
of the grid to follow the sediments package. There is still potential for more, and 
possibly better mineralization in the ground to the south. A work program to test this is 
outlined on the following page. 
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Work Proposal 

Examination of the Doug property has determined that mineralization is restricted 
to the sediment package. This is also true for the Joseph showings to the south. Based on 

the drilling there, the historical work by Craigmont Mines Ltd. in the region and the 
current property work, tirther exploration needs to be done. First, the ground south of 
the property needs to be staked sufficiently, one 2.0 unit claim, south from the grid to 
cover the northern half of the Joseph drilling area. Secondly the grid needs to be 
extended 250 metres to the west from LlOO+OON to L12OtOON. Then it needs to be 
further extended 1500 metres south and 200 metre spaced cross lines staggered 
diagonally west to center on the prospective sediment package. This then needs to be 
examined by a comprehensive program of geological mapping with till, rock and silt 
sampling. A rough budget estimate is included below. Following the proposed 
exploration, trenching or diamond drilling may be warranted. 

Item 1 UIUK unit cost Total 
Claims staking (all incl’.) I 20 $83.00 $1660.00 
Line cutting (all incl’.l I 17km $450.00 $7650.00 

100 $27.00 %270&M) 
I ,  

Rock Samples I 
Till Samples 30 I $30.00 $900.00 
Silt Samples I 25 $10.00 I 5250.00 
Geological Mapping & $7800.00 I 

I TOTAL I I I $30,660.00 I 
Table 3: Estimated Cost for Follow-up Exploration Pmgram 

14 



Statement of Qualifications 

I, Kirk Douglas Hancock, certify the following: 

1, I am a professional geologist residing in Victoria, British Columbia 

2. I am a registered member in good standing with the Association of 
Professional Engineers and Geoscientists of British Columbia. 

3. I am a graduate of the University of British Columbia with a Bachelor of 
Science (B.Sc.) degree in geology. 

4. I have been practicing geology continuously since my graduation from 
university in 1987. 

5, This report is based on my fieldwork on the property from July 1 81h to 3 1 st, 
2000 as well as information gathered from published technical papers and 
assessment reports. 

6. Spokane Resources Ltd. employs me as their Exploration Manager. 
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Statement of Costs 

TOTAL (not including filing fees) 
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Appendix I 

ISample IStation ISpecia!~~ lB+f Description 1 WRX / AX (MO ICu -~lPb IZn 
,~ 1 /--- I^^_ ‘^__ I....- 

It + Qi! & CT veinlets 
,,en t IVYO Py iHE 

3R/BSLT f PY 
33 + QZ veinlets 

It gn, 5% PX, 0.W~ PY + QZ stringen 
ubbly. l-10% PY/HE 
fiert, f 5% PY/HE 

!LIL. tilleIiTtan 

1-r. “1” 
-.rzzY+ 

.  . . - - . .  , “ - . - _ -  

IOKH-Cl 0 Chert, rusty, 

,..._.w, JOKH-Cl2 QZ vein in C 

- - “IOKH-Cl2 Q -7 ,.I.^.. 

,_. _ .,,OOKH-Cl4 QZTZ, up to 10% PYIHE- 

“‘---‘OOKH-Ci6 ,~~~~ BE’ + T?TI ICE, ,Ii-k, An7 \r&nln+< l !a” 

OOKH-Cl 9 Blk Phyllite,~~ 

OOKH-C20 Xtl Ash Tuff, It gn. 3% PX. 1% PY 

]OKH-C2I As,, Tuff me,, In It “” Ca?. PY ‘4% P” 
-- 
,OOKH-C22-. ss 7616 : Ii 

OOKH-C24 Ash XtlTuff, 

OOKH-C25 Greenstone, met gn, PI -_ 
OOKH-C26 -~..~ Blk Phylite, rusty ~~- - 
OOKH-C27 As,, Xt, Tuff m,%A,l+ “” + DY + P” 
~- 
OOKH-C26 GBBR/BSU , uh y - 
OOKH-C30 Blk Phyllite + QZ Tack1 

OOKH-Ci2 p.drl7T7 G-,“oA PY 

OOKH-C35 As11 /.I, I UII 

OOKH-C36 ~~. Blk Phyllite, -~ 
MetaBSLT, Yn y 
GBBR, dkg- w ~. 

; ”  ,v , .  Y.., “,” ; , - . ,  - , ”  .  

lil QZ. 5-10 96 PY 
f PX l-5% PY + QZ veinlets 

-~~ -x + FS, 2% PV 

- 
55 4 91 
77 

12 veins no PY -.2--, 
I l”,,, ,. gn, f PY, trace PX -.~~~~~~ -- 

ZTUChert. 1% PY 
PX >a FS 5 mtx 

ARGL-siliceous pXWt]. It gn, NSty, 1-Z 









,  . ,  ,  ,  1 .  .  .  .  .  .  1 . ,  . . ,  .  .  I  . ,  ,  , ,  ,  ,  ,  

Appendix I 

Sample IStation -~---. ISpecial 
Element] 

/Ash Xtl Tuff. med an. + PX. + PY - 

I x IXlCl I 651 71 271 ,... -_- . 
1rhp.t hoddmd, f PY, 1.25 metre chip 

med gn, PX + FS, f PY [weath., dirty sample] 
Ash Xtt tuff It nn +-PX .-.. . . . .-. , . =.., 
1 Ash Xtl Tuff, It gn, + PX,,i PY x x 1 411 61 ii 
FLOAT - Ash Xtl Tuff. It on. + PX. f PY IXIXI II 571 111 651 

31 
36 

I 
;;;;~;‘nnKcl-~;; 

I 
.-m”-v,““I... - . .  

-~ 
1 

IAsh Xtl Tuff, It gn, + PX ,  .  X x <I 27 5 40 
147650100KHC78 / MerauaL I, OK gn - ‘̂- ” ,fPY x x 1 75 < 3 48 
1475511 OOKHC84 IFoghorn /Elk Phyllii :e, * QZ veinlets X 3 8 13 45 
147562/00KH-W I Fnnhnm IMc+.ar.RR -.----R, dk gn, f PY x x 1 64<3 40 ,~~. .~-~ 
147553lOOKH-C ^-, 3-10% PY [oxid] x <I 21 10 47 

-...--- .,.... - _..,.... -_ 
atlR.st T Ilk “” Cl% PY I Y IX/Cl I ADI 71 fiil 

,.,IIU,“,,, I I. I Y 111-, llll” Y.., Y.Y..Y, 
Xtl Ash Tuff, It gn, l-2% PX, 0.5% PY 1 x 1x <l 53 111 118 
MetaChert, IO-15% PY casts 8 PY[oxid]. I-6mm cubes (DDH 88-7) [ X 1 X 1 21 c3 1 120 
MetaT”ff,MetaBy - *-. * -- -A* -.* ., I ., I 1 ^*I .^ -- 

Blk Phvllite. 10% 
5~ I i~q, mea gn. <V.~YO r-y A AC, DL c J 
~I PY [fresh oxid] 8 X 1 48 8 z; 

IRIk Phvllite + fn sanri heds, CtZ crackle (near DDH 84-2) X 21 20 14 329 
.Na-spar flood, QZ-brxx (near DDH 84-2) x x 40 359 4429 247 

147554 OOKH-C 
147555 OOKH-C 
147656 OOKH-C.,, 
147557 OOKH-C95 
147558 OOKH-C97 
147669 OOKtbC98 

147560 OOKH-C!39 

P” 
Joseph 
Joseph 
Joseph 

Joseoh 
147561 IOOKH-Cl01 (Joseph 
147562jOOKH-Cl02 j Joseph 
147563IOOKH-Cl041911 IJoseoh 

-. . , . - = - -. - -. 
MetaChert. (iQZT2). K. 
Mf ?taBSLT. dk on. fa Ix lxici I 471 201 701 
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Oxide WT s 

SiO2 43.58 
TiO2 1.91 

A1203 17.15 
Fe203 12.66 

Fe0 0.00 
MnO 0.19 
4'0 5.51 
cao 9.30 

Na20 3.50 
K20 0.09 

P205 O.il 
cr203 0.00 

Green 
Projection Data 

Walker GEC!VE?S Elthon 
param % pram % param % param ^a param % param % param % 
01 8.44 Qtz 59.18 Di 27.04 Pl 56.12 Qtz 62.55 Qtz 33.31 cpx -6.81 
Qtz 55.59 01 25.45 01 59.48 01 30.17 01 8.72 01 4.65 01 19.66 
Jd+ 35.97 Di 15.31 Sil 13.49 Di 13.71 cpx 28.72 Pl 62.04 Sil 87.15 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147603 

MOleB Mineral WT % Formula Mole% 

56.49 Q Quartz 4.18 Si02 14.39 
1.64 c Corundum 0.00 A1203 0.00 

11.52 Z Zircon 0.02 ZrSiO4 0.02 
5.43 or Orthoclase 0.55 {K,Na)AlSi308 0.41 
0.00 Ah Albite 29.60 (K,Na)AlSi308 23.36 
0.18 An Pnorthite 30.83 (Na,K)AlSiZOS 22.93 
3.35 LC Leucite 0.00 KAl(SiO3)Z 0.00 

11.36 Ne Nepheline 0.00 (Na,KI lAl,Si)204 0.00 
3.86 Kp Kaliophilite 0.00 AlSi04 0.00 
0.07 Hl Halite 0.00 NaCl 0.00 
0.05 Th Thenardite 0.00 NaZS04 0.00 
0.00 NC Na Carbonate 0.00 N&X03 0.00 

AC Acmite 0.00 NaFe(SiO2) 3 0.00 
NS NaMetasilica 0.00 Na2Si03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 6.86 Ca(Mg,Fe) (SiO2)3 6.55 
WO Wollastonite 0.00 C&i03 0.00 
HY Hypersthene i0.53 iMg,Fe:Si03 10.86 
01 Olivine 0.00 (Mg,Fe)2Si04 0.00 
CS DiCaSilicate 0.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cm Chromite 0.00 Cr204 0.00 
HKI Hematite 12.66 Fe203 16.41 
11 Ilmenite 0.41 FeTi03 0.56 
Tn Sphene 4.17 CaTiSiO5 4.40 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.27 Ca5(P04)3F 0.11 
HY Hydraphane 0.00 Si02 (H20)x 0.00 
Fl Fluorite o.co CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 CaC03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)2 0.00 
H2 H20+ 0.00 HZO+ 0.00 
HZ HZO- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 



Green 

Oxide WT % 

SiO2 52.74 
Ti02 1.48 

A1203 15.56 
Fe203 10.32 

Fe0 0.00 
MnO 0.17 
WO 7.23 
CF.0 7.60 

Na20 4.52 
K20 0.22 

P205 0.15 
cr.203 0.02 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sanple: 147605 

MOl-Z% Mineral WT % Formula Mole% 

58.22 Q Quartz 2.26 Si02 8.20 
1.23 c Corundum 0.00 A1203 0.00 

10.12 2 Zircon 0.02 ZrSi04 0.02 
4.29 Or Orthoclase 1.27 (K,Na)AlSi308 1.00 
0.00 Ab Albite 38.24 (K,Na)AlSi308 31.80 
0.16 An Anorthite 21.55 (Na,K)AlSiZOS 16.89 

11.90 LC Leucite 0.00 KAl(SiO3)Z 0.00 
8.39 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 
4.84 Kp Kaliophilite 0.00 AlSi04 0.00 
0.15 Hl Halite 0.00 NaCl 0.00 
0.07 Th Thenardite 0.00 Na2S04 0.00 
0.01 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe(SiO213 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 8.37 Ca(Mg,Fe) (SiO2)3 8.42 
Wa Wollastonite 0.00 CaSi03 o.oc 
HY Hypersthene 14.13 (Mg,FeiSi03 15.34 
01 Olivine 0.00 (Ng,Fe)ZSi04 0.00 
CS DiCaSilicate 0.00 CaZSi04 o.oc 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Clll Chromite 0.03 Cr204 0.03 
Hm Hematite 10.32 Fe203 14.10 
11 Ilmenite 0.38 FeTi03 0.55 
Tn Sphene 3.14 CaTiSi05 3.43 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.37 Ca5(P04)3F 0.16 
HY Hydraphane 0.00 SiO2(H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
P?Z Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Maqnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodunene 0.00 LiAl(Si03)2 0.00 
HZ HZO+ 0.00 H20+ 0.00 
HZ HZO- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.07 100.00 

Projection Data 

Walker GrCJVC?S Elthon 
% pram % param % pram % param % param % param % paral 

01 11.26 Qtz 49.76 Di 27.21 Pl 55.24 Qtz 51.00 Qtz 28.21 Cpx -1.45 
Qtz 53.01 01 32.43 01 59.23 01 30.67 01 20.57 01 11.38 01 18.88 
Jd+ 35.73 Di 17.81 Sil 13.56 Di 14.09 Cpx 28.43 Pl 60.41 Sil 82.57 
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Oxide WT 8 

Si02 52.02 
Ti02 1.71 

A1203 15.47 
Fe203 10.16 

Fe0 0.00 
h0 0.17 
MgO 6.18 
cao 9.01 

NaZO 4.56 
K20 0.57 

P205 0.15 
Cr203 0.01 

Green 

Mole% Mineral WT % Formula Mole% 

57.71 Q Quartz 0.28 Si02 1.08 
1.42 C Corundum 0.00 A1203 o.oc 

10.12 z Zircon 0.02 ZrSi04 0.03 
2.82 4.24 

0.00 
0.16 

10.23 
10.71 

4.90 
0.41 
0.07 
0.00 

OK 
2% 
All 
LC 
Ne 
KP 
Hl 
Th 
NC 
AC 
NS 
KS 
Di 
WO 
"Y 
01 
CS 
l?t 
Cm 
Hm 
11 
Tll 
Pf 
Ru 
AP 
"Y 
Fl 
Pr 
CC 
Ma 
Si 
SP 
HZ 
H2 
ot 
Si 

Orthoclase 
Albite 

Anorthite 
Leucite 

Nepheline 
Kaliophilite 

Halite 
Thenardite 

Na Carbonate 
Acmite 

NaMetasilica 
K Metasilica 

Diopside 
Wollastonite 

Hypersthene 
Olivine 

DiCaSilicate 
Magnetite 

Chromite 
Hematite 
Ilmenite 

Sphene 
Perovskovite 

Rutile 
Apatite 

Hydraphane 
Fluorite 

Pyrite 
Calcite 

Magnesite 
Siderite 

Spodumene 
HZOt 
HZO- 

Others 
Si Def 

3.38 
38.59 
20.07 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.39 
0.00 
8.74 
0.00 
0.00 
0.00 
0.01 

10.16 
0.36 
3.72 
0.00 
0.00 
0.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(K,Na)AlSi308 
(K,NalAlSi308 
INa,KlAlSi208 

KAl(SiO312 
(Na,Kl (Al,Si)204 

AlSi04 
Nacl 

Na2S04 
NaZC03 

NaFe(Si0213 
Na2Si03 

K2Si03 
Ca(Mg,Fe) (SiO213 

CaSi03 
(Mg,Fe)Si03 

iMg,Fe)ZSiOl 
Ca2Si04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSiOS 

CaTi 
Ti02 

CaS(P04)3F 
SiOZ(H20)x 

CaF2 
FeS2 

CaC03 
MgC03 
F&03 

LiAl(Si03)2 
H20t 
H20- 

34.07 
16.10 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15.38 
0.00 

10.07 
o.oc 
o.cc 
0.00 
O.Oi 

14.74 
0.56 
4.39 
0.00 
0.00 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147606 

TO Total 100.07 100.00 

Projection Data 
Walker Groves Elthon 

param % param % param % param % param % param % pram % 
01 8.21 Qtz 30.47 Di 57.08 Pl 55.47 Qtz 31.05 Qtz 16.30 Cpx 6.06 
Qtz 50.44 01 27.52 01 62.73 01 23.31 01 7.66 01 4.02 01 13.36 
Jd+ 41.35 Di 42.01 Sil -19.81 Di 21.21 Cpx 61.29 Pl 79.69 Sil 80.58 



Oxide WT 6 

SiO2 53.24 
Ti02 1.46 

A1203 15.27 
Fe203 11.43 

Fe0 0.00 
MIIO 0.17 
W' 6.05 
cao 8.27 

Na20 3.68 
x20 0.34 

P205 0.09 
Cr203 0.02 

. 

r 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147607 

Mole% Minerai WT % Formula Mole% 

53.47 Q Quartz 7.54 SiO2 23.90 
1.22 c Corundum 0.00 A1203 0.00 

iO.05 2 Zircon 0.01 ZrSi04 0.01 
4.80 Or Orthoclase 2.00 (K,Na)AlSi308 1.37 
0.00 Ab Albite 31.15 (K,Na)AlSi308 22.62 
0.17 An Anorthite 24.16 (Na,KlAlSiZOB 16.52 

10.07 Lc Leucite 0.00 KAl (SiO3)Z 0.00 
9.89 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 
3.99 Kp Kaliophilite 0.00 AlSi04 0.00 
0.24 Hl Halite 0.00 NaCl 0.00 
0.04 Th Thenardite 0.00 Na2S04 0.00 
0.01 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe(Si0213 0.00 
Ns NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 9.33 Ca(Mg,Fei ISiO2)3 8.20 
Wo Wollastonite 0.00 CaSi03 0.00 
KY Hypersthene 10.75 (Mg.FelSi03 10.19 
01 Olivine 0.00 (Mg,Fe)2Si04 0.00 
CS DiGSilicate 0.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIFeII1204 0.00 
Cm Chromite 0.02 Cr204 0.02 
Hm Hematite 11.43 Fe203 13.62 
I1 Ilmenite 0.38 FeTi03 0.48 
Tn Sphene 3.08 CaTiSi05 2.99 
Pf Perovskovite 0.00 CaTi 0.00 
Ru Rutile 0.00 Ti02 0.00 
AP Apatite 0.22 Ca5(P04)3F 0.08 
W Hydraphane 0.00 SiOZ(H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)Z 0.00 
HZ H20+ 0.00 4l20t 0.00 
HZ HZO- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 

Projection Data 
Walker Groves Elthon 

param % param % param % param % param % param % param % 
01 8.31 Qtz 64.96 Di 22.14 Pl 54.43 Qtz 67.11 Qtz 43.37 Cpx -2.41 
Qtz 59.75 01 19.41 01 42.91 01 30.06 01 9.39 01 6.46 01 15.99 
Jd+ 31.94 Di 15.63 Sil 34.35 Di 15.51 Cpx 22.89 Pl 50.18 Sil 86.42 



CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147613 

Oxide WT B Mole% 

SiO2 50.23 55.47 
Ti02 1.67 1.39 

A1203 15.45 10.06 
Fe203 11.43 4.75 

Fe0 0.03 0.00 
MO 0.21 0.20 
xgo 8.48 13.97 
cao 7.85 9.29 

Na20 4.20 4.49 
K20 0.35 0.25 

P205 0.13 0.06 
Cr203 0.05 0.02 

. 

Green 

2 

OK 

Ab 

An 
LC 

Ne 

KP 
Hl 
Th 
NC 

AC 
NS 
KS 
Di 
WO 
"Y 
01 
CS 
Mt 
cm 
Hm 
11 
TIl 
Pf 
RU 
AP 
HY 
Fl 
PI 
CC 
Ma 
Si 
SP 
H2 
H2 
ot 
Si 
TO 

Mineral WT % 

Quartz 0.00 

Corundum 0.00 

Zircon 0.02 
Orthoclase 2.08 

Albite 35.52 
Anorthite 22.31 

Leucite 0.00 
Nepheline 0.00 

Kaliophilite 0.00 
Halite 0.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 8.51 
Wollastonite 0.00 

Hqpersthene 12.99 
Olivine 2.94 

ZiCaSilizate 3.oc 
Magnetite 0.00 

Chromite c.07 
Hematite 11.43 
Ilmenite 0.44 

Sphere 3.54 
Perovskovite 0.00 

Rutile 0.00 
Apatite 0.31 

Hydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
HZO+ 0.00 
H20- 0.00 

Others 0.00 
Si Def 0.00 

Total 100.16 

Projection Data 
Walker 

Formula Mole% 

Si02 0.00 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi308 1.69 
lK,Na)AlSi30B 30.69 
(Na,K)AlSi208 18.15 

KAl(SiO3)2 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

Na2S04 0.00 
Na2C03 0.00 

NaFe(SiOZi3 0.00 
Na2Si03 0.00 

K2Si03 0.00 
Ca(Mg,Fe) (SiO213 8.89 

CaSi03 0.00 
(Mg,Fe)Si03 14.66 

iMg,Fe)2Si04 4.74 
Ca2Si04 0.00 

FeIIFeIII204 0.00 
cr204 0.07 
Fe203 16.22 

FeTi03 0.66 
CaTiSi05 4.08 

CaTiO3 0.00 
Ti02 0.30 

Ca5!P34)3F 0.14 
SiO2(H2O)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si03)Z 0.00 
H20+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

Elthon 
param % pram % param % param % param % param % param 8 
01 14.72 Qtz 34.13 Di 31.59 Pl 51.72 Qtz 35.46 Qtz 18.85 Cpx -2.93 
Qtz 413.20 01 45.17 01 79.32 01 34.40 01 30.69 01 16.31 01 25.45 
Jd+ 37.07 Di 20.70 Sil -11.31 Di 13.98 cpx 33.85 Pl 64.84 Sil 77.48 



CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Oxide WT % 

SiO2 52.09 
Ti02 1.48 

A1203 15.74 
Fe203 11.32 

Fe0 0.00 
XnO 0.17 
WC 6.18 
cao 9.73 

Na20 3.00 
K20 0.23 

F205 0.06 
Cr203 0.01 

Green 

Mole% 

58.12 Q 
1.24 c 

10.35 2 
4.75 or 
0.00 Ab 
0.16 An 

10.29 LC 
11.63 Ne 

3.25 Kp 
0.16 HI 
0.03 Th 
0.00 NC 

AC 
NS 
KS 
Di 
WO 
HY 
01 
CS 
Mt 
Cm 
Hm 
I1 
Tr, 
Pf 
RU 
AP 
Hy 
Fl 
Pr 
CC 
Ma 
Si 
SP 
HZ 
HZ 
ot 
Si 

sample: 147615 

Mineral WT % 

Quartz 7.97 
Corundum 0.00 

Zircon 0.01 
Orthoclase 1.33 

Albite 25.41 
Anorthite 28.83 

Leucite 0.00 
Nepheline 0.00 

Kaiiophilite 0.00 
Halite 0.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 11.40 
Wollastonite 0.00 

Hypersthene 10.11 
Olivine 0.00 

DiGSilicate 0.00 
Magnetite 0.00 

Chromite 0.02 
Hematite 11.32 
Ilmenite 0.37 

Sphene 3.14 
Perovskovite 0.00 

Rutile 0.00 
Apatite 0.15 

Hydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
H20t 0.00 
H20- 0.00 

Others 0.00 
Si Def 0.00 

FO?X?UlG, 

SiO2 
A1203 

ZrSi04 
(K,Na)AlSi308 
(K,Na)AlSi308 
(Na,K)AlSi208 

KAl(SiO312 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

NaZS04 
Na2C03 

NaFe(Si0213 
Na2Si03 

K2Si03 
Ca(Mg,Fe) (SiO2)3 

CaSi03 
(Mg,Fe)Si03 

(Mg,Fei2Si04 
Ca2Si04 

FeIIFeIII2C4 
Cr204 
Fe203 

FeTi03 
CaTiSiO5 

CaTi 
Ti02 

Ca5(P0413F 
SiOZ(H2O)x 

CaF2 
FeS2 

CaC03 
MgC03 
FeC03 

LiAl(Si03)2 
H20+ 
H20- 

Mole% 

24.99 
0.00 
0.02 
0.90 

18.26 
19.52 

0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
o.cc 
O.CO 
9.92 
0.00 
9.49 
0 A0 
0.00 
0.00 
0.01 

13.35 
0.47 
3.01 
0.00 
o.co 
0.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TO Total 100.05 100.00 

Projection Data 
Walker GrOVeS Elthon 

par-am a param % par-am % param % param % param % param % 
01 7.34 Qtz 63.39 Di 24.54 Pl 52.77 Qtz 66.22 Qtz 44.93 cpx -0.23 
Qtz 60.46 01 17.60 01 39.96 01 29.26 01 8.42 01 5.71 01 16.57 
Jd+ 31.61 Di 18.41 Sil 35.50 Di 17.97 Cpx 25.36 Pl 49.36 Sil 83.67 



Oxide WT % MCJl& 

SiOZ 49.75 56.39 
Ti02 1.58 1.35 

A1203 16.20 13.83 
Fe203 13.07 5.57 

Fe0 0.00 0.00 
MnO c.21 0.20 
WO 5.90 9.37 
cao 9.93 12.06 

Na20 3.13 3.44 
K20 0.13 0.10 

P205 0.10 0.05 
Cr203 0.02 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147616 

Q Quartz 5.30 
C CO?JllldUP 0.00 
z Zircon 0.01 
Or Orthoclase 0.80 
Ab Albite 26.45 
m Anorthite 29.79 
LC Leucite 0.00 
Ne Nepheline 0.00 
KP Kaiiophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K Met&silica 0.00 
Di Diopside 11.04 
Wo Wollastonite 0.00 
HY Hypersthene 9.58 
01 Olivine 0.00 
CE DiCaSilicate 0.00 
Mt Magnetite 0.00 
Cm Chromite 0.03 
Km Hematite 13.07 
IL Ilmenite 0.45 
Tn Sphene 3.31 
Pf Perovskovite 0.00 
RU Rutile 0.00 
AP Apatite 0.25 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
Pr Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
H2 H20t 0.00 
H2 H20- 0.00 
0t Others 0.00 
Si Si Def 0.00 
TO Total 100.07 

Projection Data 
Walker 

Mineral WT % 

SiO2 17.65 
A1203 0.00 

ZrSi04 0.01 
(K,NalAlSi308 0.57 
(K,Na)AlSi308 20.17 
INa,K)AlSiZOS 21.41 

KAl(SiO3)2 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

NaZS04 0.00 
Na2C03 0.00 

NaFe(Si02)3 0.00 
Na2Si03 0.00 

KXi03 0.00 
CaIMg,Fel (SiO2)3 10.19 

CaSi03 0.00 
(Mg, Fe) Si03 3.54 

(Mg,Fe)2Si04 0.00 
Ca2Si04 0.00 

FeIIFeIII204 0.00 
Cr204 0.02 
Fe203 16.36 

FeTi03 0.59 
CaTiSiO5 3.38 

CaTi 0.00 
TiO2 0.00 

Ca5(P0413F 0.10 
SiOZ(H20)x 0.00 

CaF2 0.00 
FeS2 0.00 

CaC03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si0312 0.00 
H20t 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

Groves Elthon 
pram % param % param % param % pram % pram % pal-am % 
01 7.96 Qtz 57.95 Di 30.10 Pl 52.40 Qtz 60.35 Qtz 37.27 Cpx -3.30 
Qtz 57.36 01 20.33 01 52.23 01 30.20 01 8.22 01 5.07 01 19.72 
Jd+ 34.68 Di 21.72 Sil 17.67 Di 17.40 cpx 31.43 Pl 57.66 Sil 83.58 



. 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
L 

sample: 147618 

r- 
Oxide WT % Mole% Mineral WT % 

. 
SiO2 

I~ TiOZ 
A1203 
Fe203 

Fe0 T 
MnO 

L MgO 
cao 

Na20 
KZO 

P205 
cr203 

50.69 55.81 
1.44 1.20 

15.30 3.33 
10.85 4.50 

0.00 0.00 
0.18 0.17 
7.48 12.27 

10.80 12.74 
2.94 3.14 
0.23 0.16 
0.09 0.04 
0.02 0.01 

Q 
C 
Z 
Or 
Ab 
An 
LC 
Ne 
KP 
Hl 
Th 
NC 
AC 
NS 
KS 
Di 
WO 

Quartz 4.10 
COrUndUm 0.00 

Zircon 0.01 
Orthoclase 1.33 

Albite 24.87 
Anorthite 27.91 

Leucite 0.00 
Nepheline 0.00 

Kaliophilite 0.00 
Halite 0.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 16.21 
Wollastonite 0.00 

Hypersthene 11.11 
Olivine 0.00 

DiCaSilicate 0.00 
Magnetite 0.00 
.Chromite 0.03 
Hematite 10.85 
Ilmenite 0.40 

Sphere 3.03 
Perovskovite 0.00 

Rutile 0.00 
Apatite 0.22 

Hydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
H20+ 0.00 
HZO- 0.00 

Others 0.00 
Si Def 0.00 

sioz 
Al.203 

ZrSi04 
(K,Na)AlSi308 
(K,Na)AlSi308 
iNa,K)AlSi208 

KAl(SiO3)2 
(Na,K) (Al,Si)ZOd 

AlSi04 
NaCl 

NaZS04 
NaZC03 

NaFe(Si0213 
NaZSi03 

KZSi03 
Ca(Mg,Fe) (SiO213 

CaSiO3 
(Mg,FelSi03 

(Mg,Fe)ZSi04 
Ca2Si04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSi05 

CaTiO3 
Ti02 

Ca:(P04)3F 
SiOZ(HZO)x 

CaF2 
FeS2 

cac03 
MgC03 
FeC03 

LiAl(Si03)Z 
H20t 
H20- 

CS 
Mt 
Cm 
Hm 
11 
TIl 
Pf 
RU 
AP 
HY 
Fl 
PI 
CC 
Ma 
Si 
SP 
H2 
H2 
ot 
Si 
TO Total 100.07 100.00 

Projection Data 
Walker GKlVC?S Elthon 

14.06 
0.00 
0.02 
0.99 

19.56 
20.68 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15.43 
0.00 

11.41 
0.00 
0.00 
0.00 
0.03 

14.01 
0.55 
3.18 
a.00 
0.00 
0.09 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FOr!IUla Mole% 

param % param % param % param % param i. param % param % 
01 9.72 Qtz 48.69 Di 36.64 Pl 49.00 Qtz 50.27 Qtz 35.31 Cpx 6.35 
Qtz 55.93 01 21.81 01 46.02 01 28.39 01 11.73 01 8.24 01 19.01 
Jd+ 34.29 Di 29.50 Sil 17.34 Di 22.61 Cpx 38.00 P1 56.45 Sil 74.64 



Oxide WT % Mole% 

SiO2 52.18 58.65 
TiOZ 1.64 1.39 

&.1203 15.37 10.18 
Fe203 11.95 5.05 

Fe0 0.00 0.00 
MnO 0.19 0.18 
Mgo 5.91 9.90 
cao 8.06 9.11 

Na20 4.22 4.53 
K20 0.39 0.28 

P205 0.09 0.04 
Cr203 0.00 0.00 

Green 

CIPW NOrIT7 from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147619 

Mineral WT % Formula Mole% 

Q Quartz 4.10 SiO2 14.13 
C Corundum 0.00 A1203 0.00 
2 Zircon 0.02 2rSi04 0.02 
Or Orthoclase 2.32 (K,Na)AlSi308 1.72 
Ah Albite 35.68 (K,Na)AlSi308 28.17 
An Anorthite 21.87 (Na,K)AlSi208 16.27 
LC Leucite 0.00 KAl {SiO3) 2 0.00 
Ne Nepheline 0.00 {Na,K) (Al,Si)204 0.00 
KP Kaliophilite 0.00 AlSi04 0.00 
Hl Halite 0.00 NaCl 0.00 
Th Thenardite 0.00 Na2S04 0.00 
NC Na Carbonate 0.00 Na2C03 0.00 
AC Acmite 0.00 NaFe(SiO213 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 KZSi03 0.00 
Di Diopside 9.83 CaiMq,Fe) (SiO2)3 9.39 
Wo Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 10.16 (Mg,Fe)Si03 10.47 
01 Olivine 3.00 (Mq,Fe)2Si04 0.00 
CS DiCaSilicate c.00 Ca2SiO4 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cm Chromite 0.00 Cr204 0.00 
nm Hematite 11.95 Fe203 15.49 
11 Ilmenite 0.41 FeTi03 0.56 
Tn Sphene 3.50 CaTiSiOS 3.69 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 TiO2 0.00 
AP Apatite 0.22 Ca5(P04)3F 0.09 
HY Hydraphane 0.00 Si021H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
EJr Pyrite 0.00 Fe.92 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)2 0.00 
HZ H20+ 0.00 HZO+ 0.00 
HZ HZO- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.04 100.00 

Projection Data 
Walker Groves Elthon 

param % param % param % param Y param % param $ param $ 
01 8.45 Qtz 55.33 
Qtz 55.70 01 23.55 

:: 30.62 Pl 55.06 Qtz 57.88 Qtz 33.31 Cpx -2.26 
54.88 01 28.65 01 9.95 01 5.72 01 16.20 

Jdi 35.85 Di 21.12 Sil 14.50 Di 16.10 Cpx 32.17 Pl 60.91 Sil 86.06 



Oxide WT % 

Si02 52.20 
Ti02 1.78 

A1203 15.62 
Fe203 11.75 

Fe0 0.00 
MnO 0.22 
40 5.51 
cao 7.22 

Na20 4.78 
K20 0.75 

P205 0.17 
Cr203 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147621 

Mole% Mineral WT % Formula Mole% 

58.98 Q Quartz 1.71 Si02 6.31 
1.51 c Corundum 0.00 A1203 0.00 

10.40 2 Zircon 0.02 ZrSi04 0.02 
5.00 or Orthoclase 4.41 (K,Na)AlSi308 3.52 
0.00 Ab Albite 40.48 (K,Na)AlSi30E 34.25 
0.21 An Anorthite 18.95 (Na,K)AlSi208 15.11 
9.28 LC Leucite 0.00 KM (SiO3)2 0.00 
8.74 Ne Nepheline 0.00 INa,K) (Al,Si)204 0.00 
5.24 Kp Kaliophilite 0.00 AlSiOQ 0.00 
0.54 Hl Halite 0.00 NaCl 0.00 
0.08 Th Thenardite 0.00 Na2S04 0.00 
0.00 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe(Si0213 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 KZSi03 0.00 
Di Diopside 8.15 Ca(Mg,Fe) (SiO2)3 8.35 
Wo Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 9.94 (Mg,FelSi03 10.99 
01 Olivine 0.00 (Mg,Fei2Si04 0.00 
CS DiCaSilicate c.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cm Chromite 0.01 Cr204 0.01 
Hm Hematite 11.75 Fe203 16.33 
I1 Ilmenite 0.47 FeTi03 0.69 
TII Sphene 3.75 CaTiSiO5 4.24 
Pf Perovskovite 0.00 CaTi 0.00 
Ru Rutile 0.00 Ti02 0.00 
AP Apatite 0.41 Ca5(P04)3F 0.18 
HY Hydraphane 0.00 SiOZ[HZO)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Sidesite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)Z 0.00 
H2 H2Ot 0.00 H20+ 0.00 
HZ HZO- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.06 100.00 

Projection Data 
Walker GJZOVCZS Elthon 

param % param % paran % param % param % param % param % 
01 8.65 Qtz 47.21 Di 37.61 Pl 57.83 Qtz 49.13 Qtz 23.65 Cpx -3.03 
Qtz 52.48 01 29.39 01 70.15 01 27.45 01 10.48 01 5.05 01 15.24 
Jd+ 38.87 Di 22.80 Sil -1.76 Di 14.72 Cpx 40.38 Pl 71.30 Sil 87.79 



Oxide WT % Mole% Mineral WT % Formula Mole% 

SiO2 53.15 61.71 
Ti02 2.27 1.98 

A1203 15.05 10.30 
Fe203 14.94 6.53 

Fe0 0.00 0.00 
MnO 0.24 0.24 
MN 4.25 7.36 
cao 5.47 6.80 

Na20 4.30 4.64 
K20 0.15 0.11 

P205 0.1s 0.09 
Cr203 0.00 0.00 

Q 
C 
2 

Or 

Ab 

AT! 
LC 
Ne 
KP 
Hl 
Th 
NC 
AC 

NS 

KS 

Di 
WO 
KY 
01 
CS 
Mt 

Cm 
Hm 
I1 
Tn 
Pf 
RU 
AP 
HY 
Fl 
Pr 
CC 
Ma 
Si 
SP 
HZ 
H2 
ot 

Quartz 10.98 
Corundum 0.00 

Zircon 0.02 
Orthoclase 0.87 

Albite 36.42 
Anorthite 21.33 

Leucite 0.00 
Nepheline 0.00 

Kaliophilite 0.00 
Halite a.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 0.00 
Wollastonite 0.00 

Hypersthene 10.59 
Olivine 0.00 

DiCaSilicate 0.00 
Magnetite 0.00 

Chromite 0.00 
Hematite 14.94 
Ilmenite 0.53 

Sphere 3.34 
Perovskovite 0.00 

Rutile 0.64 
Apatite 0.42 

Hydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
HZO+ 0.00 
HZO- 0.00 

Others 0.00 

Si02 
A1203 

ZrSi04 
(K,Na)AlSi308 
IK,Na)AlSi308 
(Na,K)AlSi20E 

KAl(SiO3)2 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

Na2S04 
Na2C03 

NaFelSi02)3 
Na2Si03 

K2Si03 
Ca{Mg,Fe) (SiO2)3 

CaSi03 
IMg,Fe)Si03 

!Mg,Fe)2Si04 
Ca2Si04 

FeIIFeIII204 
cr204 
Fe203 

FeTi03 
CaTiSiOS 

CaTi 
Ti02 

Ca5(P04)3F 
Si02 (H20)x 

CaF2 
Fe.52 

CaC03 
MgC03 
FeC03 

LiAllSi0312 
H20+ 
H20- 

31.66 
0.00 
0.02 
0.54 

24.01 
13.28 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.14 
0.00 
0.00 
0.00 
0.00 

16.22 
0.60 
2.35 
0.00 
1.38 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147622 

Si Si Def 0.00 0.00 
TO Total 100.07 100.00 

Projection Data 
Walker GIOXWS Elthon 

param % param % param % param % param % param % param 8 
01 1.33 Qtz 81.70 Di 7.34 Pl 51.96 Qtz 87.15 Qtz 50.66 Cpx -15.31 
Qtz 62.70 01 18.30 01 48.37 01 36.49 01 5.12 01 2.98 01 16.13 
Jd+ 29.36 Di 0.00 Sil 44.29 Di 5.54 cpx 7.72 Pl 46.36 Sil 99.19 



Oxide WT % Mole% 

SiO2 52.43 58.64 
Ti02 1.44 1.22 

A1203 15.18 10.40 
Fe203 11.33 4.77 

Fe0 0.00 0.00 
Mn0 0.18 0.17 
M@ 6.22 10.37 
Ca3 7.64 9.15 

Na2G 4.63 5.02 
K20 0.26 0.18 

PZO5 0.09 0.04 
Cr.203 0.01 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Q Quartz 2.50 
C Corundum 0.00 
z Zircon 0.01 
01 Orthoclase 1.52 
Ab Albite 39.20 
An Anorthite 21.51 
LC Leucite 0.00 
Ne Nepheline 0.00 
KP Kaliophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K Metasilica 0.00 
Di Diopside 6.95 
wo Wollastonite 0.00 
HY Hypersthene 11.35 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
Clll Chromite 0.02 
HXI Hematite 11.33 
11 Ilmenite 0.38 
Tll Sphene 3.06 
Pf Perovskovite 0.00 
Ru Rutile 0.00 
AP Apatite 0.22 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
PX Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
HZ II20+ 0.00 
H2 H20- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.05 

sample: 147625 

Mineral WT % 

Projection Data 
Walker 

Formula Mole? 

Si02 9.02 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi308 1.19 
(K,Na)AlSi30B 32.40 
(Na,K)AlSi20B 16.75 

KAl(SiO312 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

Na2S04 0.00 

Na2C03 0.00 

NaFe(Si0213 0.00 
Na2Si03 0.00 

K2Si03 0.00 
Ca1Mg.F.e) (SiO213 8.95 

C&i03 0.00 
IMg,Fe)Si03 12.25 

lMg,Fe)ZSi04 0.00 
CaZSi04 0.00 

FeIIFeIII204 0.00 
Cr204 0.02 

Fe203 15.38 
FeTi03 0.54 

CaTiSi05 3.38 
CaTi 0.00 

Ti02 0.00 
Ca5(P04)3F 0.09 
SiO2(HZO)x 0.00 

CaF2 0.00 
Fe.52 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si03)2 0.00 
H20+ 0.00 
HZO- 0.00 

0.00 
0.00 

100.00 

Elthon 
pram % param % param % param % param 9 param % param % 
01 3.23 Qtz 50.08 Di 30.36 Pl 56.50 Qtz 52.17 Qtz 27.35 Cpx -2.79 
Qtz 53.42 01 28.84 01 61.80 01 29.17 01 16.00 01 8.39 01 11.4: 
Jdt 37.29 Di 21.08 Sil 7.84 Di 14.33 cpx 31.83 Pl 64.26 Sil 85.Y 



Oxide WT % 

SiO2 58.15 
Ti02 1.86 

A1203 15.76 
Fe203 11.41 

Fe0 0.00 
MnO 0.20 
MgO 2.61 
cao 4.69 

Na20 4.78 
K20 0.23 

P205 0.33 
0203 0.00 

r 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Mole% 

Si 

66.72 Q 
1.60 c 

10.66 Z 
4.92 or 
o.oc Ail 
0.19 An 
4.46 Lc 
5.76 Ne 
5.31 Kp 
0.17 Hl 
0.16 Th 
0.00 NC 

AC 
NS 
KS 
Di 
WO 
HY 
01 
CS 
Mt 
Cm 
HKI 

11 
Til 
Pf 
RU 
AP 
HY 
Fl 
Pr 
CC 
Ma 

Si 
SP 
H2 
H2 
ot 

sample: 147627 

Mineral 

Si Def 

Quartz 
Corundum 

Zircon 
Orthoclase 

Albite 
Anorthite 

Leucite 
Nepheline 

Kaliophilite 
Halite 

Thenardite 
Na Carbonate 

Acmite 
NaMetasilica 
K Metasiiica 

Diopside 
Wollastonite 

Hypersthene 
Olivine 

DiCaSilicate 
Magnetite 

Chromite 
Hematite 
Ilmenite 

Sphene 
Perovskovite 

Rutile 
Apatite 

Hydraphane 
Fluorite 

Pyrite 
Calcite 

Magnesite 
Siderite 

Spodumene 
H20+ 
H20- 

Others 

WT % 

16.50 
0.00 
0.03 
1.34 

40.43 
20.92 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.50 
0.00 
0.00 
0.00 
0.00 

11.41 
0.43 
0.20 
0.00 
1.55 
0.78 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Formula 

SiOi 
A1203 

ZrSi04 
(K,Na)AlSi308 
(K,Na)AlSi308 
(Na,K)AlSi208 

KAlISiO3)Z 
(Na,K) iAl,Si)204 

AlSi04 
NaCl 

Na2S04 
Na2C03 

NaFe(Si0213 
Na2Si03 

KZSi03 
Ca(Mg.Fe) ISiO213 

CaSi03 
(Mg,FeJSiO3 

:Mg,Fe)ZSiO4 
CaZSi04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSiOS 

CaTi 

Ti02 
Ca5(P0413F 
SiOZ(HZO)x 

CaF2 
FeS2 

CaC03 
MgC03 
F&03 

LiAl(Si0312 
n20+ 
HZO- 

Mole% 

43.08 
0.00 
0.03 
0.75 

24.18 
11.78 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.08 
0.00 
0.00 
0.00 
0.00 

11.20 
0.45 
0.16 
0.00 
3.05 
0.24 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TO Total iOO.08 100.00 

Projection Data 
Walker GIOWS Elthon 

param % param % param % param % param 6 param % param % 
01 4.06 Qtz 90.46 Di 2.54 Pl 68.15 Qtz 95.85 Qtz 56.75 Cpx -10.69 
Qtz 67.21 01 9.54 01 30.40 01 29.39 01 1.52 01 0.90 01 9.26 
Jd+ 28.73 Di 0.00 Sil 67.07 Di 2.45 Cpx 2.63 Pl 42.36 Sil 101.62 



Oxide WT % 

SiO2 52.61 
Ti02 2.40 

A1203 15.08 
Fe203 15.05 

Fe0 0.00 
MriO 0.24 
40 4.19 
cao 6.39 

Na20 3.55 
KZO 0.31 

P205 0.18 
Cr203 0.00 

Green 

CIPW Norm from file: C:\SPOKANE\CLFARW-l\VOL-TMPl.ROC 
sample: 147628 

MOL& Mineral WT % 

61.17 Q Quartz 12.63 
2.10 c Corundum 0.00 

10.33 z Zircon 0.02 
6.58 or Orthoclase 1.84 
0.00 Ab Albite 30.07 
0.24 An Anorthite 24.29 
7.26 Lc Leucite 0.00 
7.96 Ne Nepheline 0.00 
4.01 Kp Kaliophilite 0.00 
0.23 Hl Halite 0.00 
0.09 Th Thenardite 0.00 
0.00 NC Na Carbon&e 0.00 

AC Acmite 0.00 
Ns NaMetasilica 0.00 
KS K Nrtasilica 0.00 
Di Diopside 0.00 
Wo Wollastonite 0.00 
"Y Hypersthene 10.43 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Yagnetite 0.00 
Cm Chromite 0.00 
Hm Hematite 15.05 
11 Ilmenite 0.52 
Tll Sphene 4.49 
Pf Perovskovite 0.00 
RU Rutile 0.30 
AP Apatite 0.42 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
Pr Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
H2 H20+ 0.00 
H2 HZO- 0.00 
0t Others 0.00 
Si Si Def 0.00 
TO Total 100.06 

Projection Data 
Walker 

Formula Mole% 

Si02 35.27 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi3OS 1.11 
(K,Na)AlSi308 19.24 
(Na,K)AlSi208 14.64 

KAl(SiO312 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 0.00 
N3Cl 0.00 

NaZS04 0.00 
NaZC03 0.00 

NaFe(SiO213 0.00 
NaZSi03 0.00 

K2Si03 0.00 
Ca(Mg,Fe) (SiO2)3 0.00 

CaSi03 0.00 
(Mg.FelSiO3 8.72 

(Mg,Fe)ZSiO4 0.00 
CaZSi04 0.00 

FeIIFeIII204 0.00 
Cr204 0.00 
Fe203 15.81 

FeTi03 0.58 
CaTiSi05 3.84 

CaTiO3 0.00 
TiO2 0.63 

C&(P0413F 0.14 
SiOZ(H2O)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si0312 0.00 
H20+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

Elthon 
param % param % pram % param % param % param % pram 8 
01 7.23 Qtz 83.46 Di 8.61 Pl 56.40 Qtz 88.06 Qtz 55.27 Cpx -14.72 
Qtz 64.64 01 16.54 01 43.34 01 36.37 01 2.89 01 1.81 01 15.78 
Jd+ 28.13 Di 0.00 Sil 48.05 Di 7.23 Cpx 9.05 Pl 42.92 Sil 98.94 



. CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147628R 

Sxide WT 8 Mole% 

SiO2 
Ti02 

A1203 
FE.203 

Fe0 
!%iO 
WJ 
cao 

!:a20 
K20 

P205 
3r203 

52.52 
2.36 

15.08 
15.14 

0.00 
0.23 
4.23 
6.38 
3.57 
0.30 
0.20 
0.00 

- 

L 

Green 

Mineral WT % Formula Mole% 

61.08 Q Quartz 12.47 
2.06 c Corundum 0.00 

10.34 2 Zircon 0.02 
6.62 or Orthoclase 1.78 
0.00 Ab Albite 30.21 
0.23 An Anorthite 24.26 
7.32 Lc Leucite 0.00 
7.96 Ne Nepheline 0.00 
4.03 Kp Kaliophilite 0.00 
0.22 Hl Halite 0.00 
0.10 Th Thenardite 0.00 
0.00 NC Na Carbonate 0.00 

AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K Metasilica 0.00 
Di Diopside 0.00 
WO Wollastonite 0.00 
HY Hrpersthene 10.52 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
cm Chromite 0.00 
Hill Hematite 15.14 
11 Ilmenite 0.50 
TF! Sphere 4.39 
Pf Perovskovite 0.00 
RU Rutile 0.31 
AP Apatite 0.47 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
P1 Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
H2 HZO+ 0.00 
H2 H20- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.07 

Projection Data 
Walker 

SiO2 34.94 
A1203 0.00 

ZrSiO4 0.02 
(K,Na)AlSi308 l.OE 
(K,Na)AlSi308 19.39 
(Na,KiAlSi208 14.67 

KAl(Si03)2 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

Na2S04 0.00 
NaZC03 0.00 

NaFe(Si0213 0.00 
Na2Si03 0.00 

KZSi03 0.00 
Ca(Mg,Fe) (SiO2)3 0.00 

C&i03 0.00 
(Mg,Fe)Si03 8.82 

!Mg,Fe)2Si04 0.00 
Ca2Si04 0.00 

FeIIFeIII204 0.00 
Cr204 0.00 
Fe203 15.95 

FeTi03 0.56 
CaTiSi05 3.77 

CaTi 0.00 
Ti02 0.64 

Ca5(P0413F 0.16 
SiOZ(H20)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si03)Z 0.00 
HZO+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

GrOVe.5 Elthon 
param % param % param % param % param % param % param % 
0; 7.31 Qtz 83.23 Di 8.67 Pl 56.28 Qtz 87.64 Qtz 54.82 Cpx -14.91 
QtZ 64.47 01 16.77 01 43.95 01 36.52 01 3.25 01 2.04 01 16.05 
Jd+ 28.22 Di 0.00 Sil 47.38 Di 7.20 Cpx 9.10 Pl 43.14 Sil 98.86 



Oxide WT % 

Sic.2 51.46 
Ti02 1.59 

A1203 16.31 
Fe203 12.20 

Fe0 0.00 
MnO 0.18 
Mg'J 6.63 
cao 7.16 

NaiO 4.22 
K20 0.17 

P205 0.08 
Cr203 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147631 

Mole% Mineral WT % Formula Mole8 

57.34 Q Quartz 3.43 SiO2 12.00 
1.35 c Corundum 0.00 A1203 0.00 

10.82 2 Zircon 0.01 ZrSi04 0.02 
5.17 or Orthoclase 0.98 (K,Na)AlSi308 0.74 
0.00 Ab Albite 35.69 (K,Na)AlSi308 28.65 
0.17 An Anorthite 25.10 (Na,K)AlSi208 16.99 

11.12 Lc Leucite 0.00 KAl (SiO3)2 0.00 
8.64 Ne Nepheline 0.00 [Na,K) (Al,Si)204 0.00 
4.60 Kp Kalinphilite 0.00 AlSiOP 0.00 
0.12 Hl Halite 0.00 NaCl 0.00 
0.04 Th Thenardite 0.00 Na2S04 0.00 
0.00 NC Na Carbonate 0.00 Na2C03 0.00 

AC Acmite 0.00 NaFe(Si02)3 0.00 
Ns NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 3.98 Ca(Mg,Fel(SiOZJ3 3.87 
Wo Wollastonite 0.00 CaSi03 0.00 
HY HyFersthene 14.66 (Mg,Fe)Si03 15.37 
01 Olivine 0.00 (Mg,Fe)2SiOQ 0.00 
CS DiCaSilicate 0.00 Ca2Si04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Clll Chromite 0.02 Cr204 0.02 
Hill Hematite 12.20 Fe203 16.08 
11 Ilmenite 0.38 FeTi03 0.53 
Tr. Sphene 3.41 CaTiSi05 3.66 
Pf Perovskovite 0.00 CaTi 0.00 
Ru Rutile 0.00 Ti02 0.00 
AP Apatite 0.20 Ca5(P04)3F 0.08 
HY Hydraphane 0.00 Si02!H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 Fe.52 0.00 
CC Calcite 0.00 CaC03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)2 0.00 
H2 H20+ 0.00 H20+ 0.00 
H2 H20- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.05 100.00 

Projection Data 
Walker Groves Elthon 

param % param % param % param 't param B param Y, param $ 
01 11.14 Qtz 58.73 Di 17.09 Pl 56.27 Qtz 61.38 Qtz 32.31 Cpx -9.19 
Qtz 54.35 01 32.98 01 64.21 01 34.53 01 20.71 01 10.90 01 21.99 
Jd+ 34.52 Di 8.30 Sil 18.70 Di 9.19 cpx 17.90 Pl 56.73 Sil 87.21 



Oxide WT % Mole% 

SiOZ 52.61 58.52 
Ti02 1.21 1.01 

A1203 15.98 10.48 
Fe203 10.72 4.49 

Fe0 0.00 0.00 
MnO 0.16 0.16 
MgO 6.50 10.18 
cao 8.75 10.43 

Na20 3.32 3.58 
K20 0.69 0.49 

P205 0.06 0.03 
Cr203 0.01 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147633 

Q 
C 
Z 
OK 
Ab 
An 
LC 
Ne 
W 
Hl 
Th 
NC 

AC 

NS 

KS 
Di 
wo 
HY 
01 
CS 
Mt 
CIll 
Hill 
11 
Tl? 
Pf 
RU 
AP 
HY 
Fl 
Pr 
CC 

Ma 
Si 
SP 
HZ 
HZ 
ot 
Si 

Quartz 
Corundun 

Zircon 
Orthoclase 

Albite 
Anorthite 

Leucite 
Nepheline 

Kaliophilite 
Halite 

Thenardite 
Na Carbonate 

Acnite 
NaMetasilica 
K Metasilica 

Diopside 
Wollastonite 

Hypersthene 
Olivine 

DiCaSilicate 
Magnetite 

Chromite 
Hematite 
Ilmenite 

Sphere 
Perovskovite 

Rutile 
Apatite 

Hydraphane 
Fluorite 

Pyrite 
Calcite 

Magnesite 
Siderite 

Spodumene 
H20t 
H20- 

Others 
Si Def 

5.89 

0.00 

0.01 
4.08 

28.08 
26.70 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.03 
0.00 

11.54 
0.00 
0.00 
0.00 
0.02 

10.72 
0.36 
2.50 
0.00 
0.00 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TO Total 100.08 

Mineral WT % 

Prcjection Data 
Walker 

FOKmUla 

SiOi 
A1203 

ZrSi04 
(K,Na)AlSi308 
(K,Na)AlSi306 
(Na,KlAlSi208 

KAl(SiO312 
INa,K) (Al,Si)204 

AlSi04 
NaCl 

NaZS04 
Na2C03 

NaFe(SiOPJ3 
Na2Si03 

K2Si03 
Ca(Mg,Fe) (SiO2)3 

CaSi03 
1Mg,FelSi03 

(Mg,Fe)ZSi04 
CaZSi04 

FeIIFeII1204 
Cr204 
Fe203 

FeTi03 
CaTiSi05 

CaTi 
Ti02 

Ca5(P0413F 
Si02(HZO)x 

CaF2 
FeS2 

cac03 
MgC03 
FeC03 

LiAl(Si03)2 
HZO+ 
H20- 

%Olfz% 

19.53 
0.00 
0.01 
2.92 

21.32 
19.10 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.22 
0.00 

11.45 
0.00 
0.00 
0.00 
0.02 

13.36 
0.47 
2.54 
0.00 
0.00 
0.06 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

Groves Elthon 
param % param % pram 8 param 6 param % param % param 6 
01 9.29 Qtz 59.98 Di 23.26 Pl 54.87 Qtz 61.91 Qtz 39.45 Cpx -1.61 
Qtz 57.92 01 22.16 01 46.00 01 29.93 0: 14.13 01 9.00 01 17.89 
Jdc 32.79 Di 17.85 Sil 30.73 Di 15.16 Cpx 23.96 Pl 51.55 Sil 83.72 



Oxide WT S 

Si02 50.88 
Ti02 1.48 

A1203 16.23 
Fe203 11.55 

Fe0 0.00 
Mn0 0.19 
MgO 6.62 
cao 9.24 

Na20 3.22 
K20 0.54 

P205 0.05 
Cr203 0.01 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147634 

Mole% Mineral WT % Formula Mole% 

56.94 Q Quartz 4.27 SiO2 14.66 
1.25 c Corundum 0.00 A1203 0.00 

10.71 z Zircon 0.02 ZrSi04 0.02 
4.86 Or Orthoclase 3.16 (K,Na)AlSi308 2.35 
0.00 At Albite 21.26 (K,Na)AlSi308 21.46 
0.18 An Anorthite 28.27 INa,K)AlSiZOa 20.96 

11.04 LC Leucite 0.00 KAl(SiO3)2 0.00 
11.09 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 

3.50 Kp Kaliophilite 0.00 AlSi04 0.00 
0.38 Hl Halite 0.00 NaCl 0.00 
0.02 Th Thenardite 0.00 Na2S04 0.00 
0.00 NC Na Carbonate 0.00 Na2C03 0.00 

AC Acmite 0.00 NaFe (SiO2) 3 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 O.OC 
Di Diopside 10.09 Ca(Mg.Fe) (SiO2)3 9.61 
Wo Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 11.81 IMg,Fe)Si03 12.14 
01 Olivine 0.00 (Mg,Fe)ZSiO4 0.00 
CS DiCaSilicate 0.00 CaZSiO4 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
CIll Chromite 0.01 cr204 0.01 
Hm Hematite 11.55 Fe203 14.93 
I1 Ilmenite 0.41 FeTi03 0.56 
TIl Sphere 3.11 CaTiSi05 3.21 
Pf Perovskovite 0.00 CaTi 0.00 
Ru Rutile 0.00 Ti02 0.00 
AP Apatite 0.12 Ca5(P04)3F 0.05 
HY Hydraphane 0.00 SiOZ(H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
PK Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si0312 0.00 
HZ H20t 0.00 H20t 0.00 
H2 H20- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.07 100.00 

Projection Data 
Walker GKO-.WS Elthon 

param % param % param e param % param e param % param % 
01 9.81 Qtz 55.20 Di 27.00 Pl 53.65 Qtz 57.74 Qtz 35.38 Cpx -2.30 
Qtz 55.92 01 25.01 01 52.34 01 30.69 01 14.16 01 8.68 01 20.02 
Jdt 34.21 Gi 19.79 Sil 20.07 Di 15.65 Cpx 28.11 Pl 55.94 Sil 82.28 



Oxide 

SO2 
Ti02 

A1203 
Fe203 

Fe0 
MIIO 
MgO 
cao 

NaZO 
K20 

P205 
cr203 

CIPW Norm 

WT % Mole% 

52.65 59.91 Q 
1.96 1.67 C 

14.11 9.46 2 
12.92 5.53 or 

0.00 0.00 Ab 
0.23 0.22 An 
3.98 6.15 Lc 
8.73 10.64 Ne 
4.96 5.47 Kp 
0.28 0.21 Hl 
0.18 0.09 Th 
0.00 0.00 NC 

AC 
NS 
KS 
Di 
WO 
HY 
01 
CS 
Mt 
Clll 
HlTl 
I1 
Tn 
Pf 
RU 
AP 
HY 
Fl 
PK 
CC 
Ma 
Si 
SP 
HZ 
H2 
ot 
Si 
TO 

from file: C:\SPOf'ZNE\CLEARW-l\VOL-TMPl.ROC 
sample: 147636 

Mineral WT % Formula Mole% 

Quartz 4.36 SiO2 14.89 
Corundum 0.00 A1203 0.00 

Zircon 0.02 ZrSi04 0.02 
Orthoclase 1.67 (K,Na)AlSi308 1.23 

Albite 41.94 (K,Na)AlSi308 32.83 
Anorthite 15.43 (Na,K)AlSiZOE 11.38 

Leucite 0.00 KAL(Si03)2 0.00 
Nepheline 0.00 (Na,K) (Al,Si)204 0.00 

Kaliophilite 0.00 AlSi04 0.00 
Halite 0.00 NaCl 0.00 

Thenardite 0.00 NaZS04 0.00 
Na Carbonate 0.00 NaZC03 0.00 

Acmite 0.00 NaFe(Si0213 0.00 
NaMetasilica 0.00 NaZSi03 0.00 
K Metasilica 0.00 KZSi03 0.00 

Diopside 16.28 Ca(Mg,Fel(Si02)3 15.42 
Wollastonite 0.00 CaSi03 0.00 

Hypersthene 2.37 (Mg,Fe)Si03 2.42 
Olivine 0.00 iMg,Fe)ZSi04 0.00 

DiGSilicate 0.00 CaZSi04 0.00 
Magnetite 0.00 FeIIFeIII204 0.00 
Chromite 0.00 0204 0.00 
Hematite 12.92 Fe203 16.61 
Ilmenite 0.50 FeTi03 0.68 

Sphene 4.16 CaTiSiO5 4.35 
Perovskovite 0.00 CaTi 0.00 

Rutile 0.00 Ti02 0.00 
Apatite 0.44 Ca5(P04)3F 0.18 

Hydraphane 0.00 SiOZ(H20)x 0.00 
Fluorite 0.00 CaF2 0.00 

Pyrite 0.00 FeS2 0.00 
Calcite 0.00 C&03 0.00 

Magnesite 0.00 MgC03 0.00 
Siderite 0.00 FeC03 0.00 

Spodnmene 0.00 LiAl(Si0312 0.00 
H20+ 0.00 H20t 0.00 
HZO- 0.00 HZO- 0.00 

Others 0.00 0.00 
Si Def 0.00 0.00 

Total 100.08 100.00 

Projection Data 
Green Walker Gl-@VeS Elthon 

param % param % param % param % param % param % param 6 
01 2.24 Qtz 49.25 Di 59.68 Pl 54.88 Qtz 51.68 Qtz 29.67 Cpx 4.61 
Qtz 56.88 01 6.88 01 48.85 01 20.27 01 -16.29 01 -9.35 01 6.95 
Jdt 40.88 Di 43.87 Sil -8.72 Di 24.85 Cpx 64.60 Pl 79.68 Sil 89.44 



Oxide WT % Mole% Mineral WT % F0ImUl.Z Mole% 

SiO2 49.51 55.06 
Ti02 1.66 1.39 

A1203 16.06 10.53 
Fe203 11.86 4.96 

Fe0 0.00 0.00 
MnO 0.19 0.18 
Mg* 8.06 13.35 
cao 9.03 10.76 

Na20 3.23 3.49 
L-20 0.25 0.18 

P205 0.15 0.07 
Cr203 0.03 0.01 

Q 
C 
z 
OK 
Ab 
An 
LC 
Ne 

KP 
Hl 
Th 
NC 
AC 
NS 
KS 
Di 
wo 

HY 
01 
CS 
Mt 
Cm 
Hm 
11 
Tn 
Pf 
Ru 
AP 
HY 
Fl 
PI 
CC 
Ma 
Si 
SP 
HZ 
HZ 
ot 
Si 
TO 

Quartz 
Corundum 

Zircon 
Orthoclase 

Albite 
Anorthite 

Leucite 
Nepheline 

Kaliophilite 
Halite 

Thenardite 
Na Carbonate 

Acmite 
NaMetasilica 
K Metasilica 

Diopside 
Wollastonite 

Hypersthene 
Olivine 

DiGSilicate 
Magnetite 

Chromite 
Hematite 
Ilmenite 

Sphene 
Perovskovite 

Rutile 
Apatite 

Hydraphane 
Fluorite 

Pyrite 
Calcite 

Magnesite 
Siderite 

Spodumene 
HZO+ 
HZO- 

Others 
Si Def 

7.49 
0.00 
0.02 
1.15 

22.62 
22.26 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.01 
0.00 

17.65 
0.00 
0.00 
0.00 
0.04 

16.10 
0.58 
3.93 
0.00 
0.00 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Total 100.08 100.00 

2.08 
0.00 
0.02 
1.48 

27.37 
28.57 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.01 
0.00 

16.35 
0.00 
0.00 
0.00 
0.04 

L1.86 
0.40 
3.55 
0.00 
0.00 
0.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SiO2 
A1203 

ZrSi04 
(K,Na)AlSi308 
(K, Na)AlSi308 
(Na,K)AlSiZOB 

KAl(SiO312 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

NaZS04 
NaZC03 

NaFelSiO2!3 
Na2Si03 

KZSi03 
CalMg,Fe) (SiO2)3 

CaSi03 
(Mg,Fe)Si03 

(Mg,Fe)ZSi04 
Ca2Si04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSi05 

CaTi 
Ti02 

Ca5(P04)3F 
SiOZ(H20)x 

CaF2 
FeS2 

cac03 
MgC03 
FeC03 

LiAl(Si0312 
H20+ 
HZO- 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147637 

Projection Data 
Walker GrOVeS Elthon 

param % param % param % param s param s param % param % 
01 13.31 Qtz 49.49 Di 25.20 Pl 50.92 Qtz 51.04 Qtz 30.50 Cpx -4.25 
Qtz 52.83 01 34.74 01 63.29 01 35.10 01 22.59 01 13.50 01 26.26 
Jd+ 33.86 Di 15.78 Sil 11.51 Di 13.98 Cpx 26.38 Pl 56.00 Sil 77.59 



Oxide WT % 

SiO2 50.71 
TiO2 1.61 

A1203 15.82 
Fe203 10.89 

Fe0 0.00 
MJLO 0.17 
MgO 7.26 
cao 9.32 

Na20 3.31 
K20 0.78 

P205 0.06 
crzs3 0.02 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147638 

Mole% Mineral WT % Formula Mole% 

56.27 Q Quartz 2.11 Si02 7.65 
1.40 c Corundum 0.00 A1203 0.00 

10.35 2 Zircon 0.01 ZrSi04 0.02 
4.55 or Orthoclase 4.53 (K,Na)AlSi308 3.60 
0.00 Ab Albite 28.02 (K,Na)AlSi308 23.32 
0.16 Ar. Anorthite 26.03 (Na,K)AlSi208 20.42 

12.01 LC Leucite 0.00 KU(SiO3)Z 0.00 
11.08 Ne Nepheline 0.00 (Na,K) lAl,Si)204 0.00 

3.56 Kp Kaliophilite 0.00 AlSi04 0.00 
0.55 Hl Halite 0.00 NaCl 0.00 
0.03 Th Thenardite 0.00 Na2S04 0.00 
0.01 Nc Na Carbonate 0.00 Na2C03 0.00 

AC Acmite 0.00 NaFe(Si0213 0.00 
Ns NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 11.48 Ca(Mg,Fe) (SiO213 11.56 
WO Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 12.77 (Mg,Fe)Si03 13.88 
01 Olivine 0.00 (Mg,Fe)2Si04 0.00 
Cs DiCaSilicate 0.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cl.0 Chromite 0.03 Cr204 0.03 
HXl Hematite 10.89 Fe203 14.89 
11 Ilmenite 0.37 FeTi03 0.53 
TFI Sphene 3.63 CaTiSi05 4.04 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AF Apatite 0.15 Ca5(P0413F 0.07 
HY Hydraphane 0.00 Si02(HZO)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 CaC03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumefle 0.00 LiAl(Si03)2 a.00 
H2 fizo+ 0.00 H20t 0.00 
H2 HZO- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 

Projection Data 
Waiker Groves Elthon 

param % param % pram % param e param 8 param % par-am % 
01 11.29 Qtz 45.83 Di 33.92 Pl 52.55 Qtz 48.26 Qtz 29.66 Cpx 1.12 
Qtz 53.11 01 29.54 01 57.52 01 29.85 01 16.08 01 9.88 01 20.02 
Jd+ 35.53 Di 24.62 Sil 8.56 Di 17.60 CFX 35.65 Pl 60.45 Sil 78.86 



Oxide WT % Mole% 

SiO2 52.54 59.99 
Ti02 1.46 1.23 

A1203 15.48 10.16 
Fe203 il.29 4.14 

Fe0 0.00 0.00 
MnO 0.18 0.17 
NO 6.25 10.39 
cao 9.12 10.69 

Na2@ 2.96 3.22 
K20 0.22 0.15 

P205 0.08 0.04 
0203 0.01 0.00 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Q 
C 

z 

Or 

Ah 

An 

LC 
Ne 

KP 
Hl 
Th 
NC 
AC 
NS 
KS 
Di 
WO 

HY 
01 
CS 
Mt 
Clll 
Hill 
I1 
TII 
Pf 
RU 
AP 
HY 
Fl 
Pr 
CC 
Ma 
Si 
SP 
HZ 
Ii2 
ot 
Si 

: 

Quartz 

Corundurr 

Zircon 
Orthoclase 

Albite 
Anorthite 

Leucite 

Nepheline 
Xaliophilite 

Halite 
Thenardite 

Na Carbonate 
Acmite 

NaMetasilica 
K Metasilica 

Diopside 
Wollastonite 

Hypersthene 
Olivine 

DiCaSilicate 
Magnetite 

Chromite 
Hematite 
Ilmenite 

Sphere 
Perovskovite 

Rutile 
Apatite 

Hydraphane 
Fluorite 

Pyrite 
Calcite 

Magnesite 
Siderite 

Spodumene 
H20+ 
H20- 

Others 
Si Def 

9.70 
0.00 
0.01 
1.28 

25.20 
28.24 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.45 
0.00 

11.20 
O.GO 
0.00 
0.00 
0.01 

11.29 
0.38 
3.10 
0.00 
0.00 
0.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TO Total 100.05 

Projection Data 

Walker 

sample: 147640 

Mineral WT % Formula Mole% 

Si02 

A1203 
ZrSi04 

(K,Na)AlSi308 
[K,Na)AlSi308 
(Na,K)AlSi208 

KAl(Si03)2 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

Na2.504 
Na2C03 

NaFe(SiO213 
NaZSi03 

KZSi03 
Ca!Mg,Fe) (SiO2)3 

CaSi03 
(Mg,Fe)Si03 

(Mg,Fe)ZSi04 
CaZSi04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSiO5 

CaTi 
Ti02 

Ca5(P04)3F 
Si02(HZO)x 

CaF2 
FeS2 

cac03 
MgC03 
FeC03 

LiAl(Si0312 
HZO+ 
HZO- 

29.22 
0.00 
0.01 
0.83 

17.39 
19.36 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.89 
0.00 

10.09 
0.00 
o.oc 
0.00 
0.01 

12.80 
0.45 
2.86 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

GrOVeS Elthon 
param % param % param % param % param % param % param % 
01 8.35 Qtz 68.61 Di 19.42 Pl 52.88 Qtz 70.64 Qtz 48.85 cpx -2.15 
Qtz 62.08 01 17.61 01 37.77 01 31.12 01 9.37 01 6.48 01 16.70 
Jdt 29.57 Di 13.77 Sil 42.81 Di 16.00 Cpx 20.00 Pl 44.67 Sil 85.44 



Oxide WT % Mole% 

SiO2 50.56 58.29 
Ti02 2.48 2.15 

A1203 14.44 9.81 
Fe203 15.55 6.74 

Fe0 0.00 0.00 
MnO 0.20 0.20 
MgO 5.27 9.06 
cao a.34 10.30 

Na20 2.33 3.28 
K20 0.08 0.06 

P205 0.15 0.07 
Cr203 0.00 0.00 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147642 

Q Quartz 10.96 SiOi 31.50 
C Corundum 0.00 A1203 0.00 
2 Zircon 0.02 ZrSi04 0.02 
Or Orthoclase 0.50 (K,Na)AlSi308 0.31 
Ah Albite 24.81 (K,Na)AlSi30B 16.34 
An Anorthite 26.01 (Na,K)AlSiZOB 16.14 
LC Leucite 0.00 KAl(Si03)2 0.00 
Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 
KP Kaliophilite 0.00 AlSi04 0.00 
Hl Halite 0.00 NaCl 0.00 
Th Thenardite 0.00 Na2S04 0.00 
NC Na Carbonate 0.00 NaZC03 0.00 
AC Acmite 0.00 NaFe(Si0213 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 KZSi03 0.00 
Di Diopside 5.25 Ca(Mg,Fe) (SiO2)3 4.18 
WO Wollastonite 0.00 C&i03 0.00 
HY Hypersthene 10.70 (Mg,Fe)Si03 9.20 
01 Olivine 0.00 (Mg,Fei2Si04 0.00 
CS DiCeSilicate 0.00 Ca2Si04 o.oc 
Mt Magnetite 0.00 FeIIFeII1204 0.00 
Cm Chromite 0.00 Cr204 0.00 
iim Hematite 15.55 Fe203 16.82 
11 Ilmenite 0.44 FeTi03 0.51 
TFI Sphere 5.51 CaTiSiO5 4.85 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.35 Ca5lP04)3F 0.12 
HY Hydraphane 0.00 SiOZ(HZO)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 F&2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)Z 0.00 
H2 H20t 0.00 HZO+ 0.00 
H2 HZO- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 

Mineral WT % Formula Mole% 

Projection Data 
Green Walker G.TOVfZS Elthon 

param % param 8 param 8 param % param % param % param % 
01 8.01 Qtz 75.25 Di 17.84 Pl 49.74 Qtz 78.95 Qtz 54.43 Cpx -10.37 
Qtz 63.71 01 17.02 01 44.02 01 35.77 01 2.27 01 1.57 01 17.83 
Jd+ 28.28 Di 7.73 Sil 38.14 Di 14.50 cpx 18.78 Pl 44.00 Sil 32.54 



Oxide WT % Mole% 

Si02 49.98 55.64 
Ti02 1.70 1.42 

A1203 16.08 10.55 
Fe203 11.49 4.81 

Fe0 0.00 0.00 
MTIO 0.20 0.18 
MN 7.20 11.95 
cao 10.08 12.03 

Na20 2.34 3.11 
IT20 0.15 0.11 

P205 0.19 0.09 
Cr203 0.02 0.01 

CIPW NOlXll from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147646 

Mineral WT % Formula Mole% 

Q Quartz 4.49 
C Ccrundum 0.00 
z Zircon 0.02 
Or Orthoclase 0.91 
Rb Albite 24.83 
AT! Anorthite 30.25 
LC Leucite 0.00 
Ne Nepheline 0.00 
KP Kaliophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
Ns NaMetasilica 0.00 
KS K Metasilica 0.00 
Di Diopside 10.52 
Wo Wollastonite 0.00 
HY Hypessthene 13.05 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
CKI Chromite 0.03 
Km Hematite 11.49 
I1 Ilmenite 0.43 
T" Sphene 3.62 
Pf Perovskovite 0.00 
RU Rutile 0.00 
AP Apatite 0.44 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
PI Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
HZ liZJO+ 0.00 
HZ HZO- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.09 

SiO2 
A1203 

ZrSiO4 
(K,Na)AlSi308 
(K,Na)AlSi308 
(Na,K)AlSi208 

KAl(SiO3)Z 
(Na,K) (Al,Si)204 

AlSiOP 
NaCl 

Na2S04 
NaZC03 

NaFe(Si02)3 
Na2Si03 

K2Si03 
Ca(Mg,Fe) (SiO.213 

CaSi03 
(Mg,FelSi03 

!Mg,Fel2Si04 
CaZSi04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSiOS 

CaTi 
Ti02 

Ca5(P04)3F 
502 (HZO) x 

CaF2 
FeS2 

CaC03 
wgco3 
FeC03 

LiAl(Si03)2 
H20t 
HZO- 

15.28 
0.00 
0.02 
0.67 

19.35 
22.21 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.92 
0.00 

13.28 
0.00 
0.00 
0.00 
0.03 

14.71 
0.58 
3.71 
0.00 
0.00 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

Projection Data 
Green Walker GrOVeS Elthon 

pram % param % pram 8 param % pram % pram % param i 
01 10.63 Qtz 55.17 Di 28.52 Pl 51.05 Qtz 56.65 Qtz 36.46 Cpx -0.23 
QtZ 56.11 01 25.66 01 50.97 01 31.39 01 13.56 01 8.73 01 21.55 
Jd+ 33.26 Di 19.17 Sil 20.51 Di 17.56 Cpx 29.78 Pl 54.82 Sil 78.68 



Oxide WT 6 

Si02 50.78 
Ti02 1.85 

A1203 15.09 
Fe203 11.91 

Fe0 0.00 
MnO C.21 
WO 6.94 
cao 9.91 

Na20 2.82 
K20 0.28 

PZO5 0.22 
cr203 0.02 

Green 
Projection Data 

Walker GrOVeS Elthon 
param x param % param % param % param % param % param % 
01 9.82 Qtz 60.34 Di 27.76 Pi 49.48 Qtz 61.93 Qtz 43.43 Cpx 0.64 
Qtz 59.03 01 21.25 01 44.45 01 31.10 01 9.12 01 6.39 01 18.BO 
Jd+ 31.16 Di 18.41 Sil 27.79 Di 19.42 Cpx 28.95 Pl 50.18 Sil 80.56 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Mole% Mineral WT % Formula Mole% 

56.60 
1.55 
9.91 
4.99 
0.00 
0.19 

11.53 
11.83 

3.05 
0.20 
0.10 
0.01 

Q Quartz 6.64 Si02 21.32 
C Corundum 0.00 A1203 0.00 
z Zircon 0.02 ZrSi04 0.02 
Or Orthoclase 1.64 (K,Na)AlSi308 1.14 
Ab Albite 23.89 (K,Na)ALSi308 17.58 
All Anorthite 27.70 (Na,K)AlSi208 19.21 
LC Leucite 0.00 KAi(SiO312 0.00 
Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 

KP Kaliophilite 0.00 AlSi04 0.00 
Hl Halite 0.00 NaCl 0.00 
Th Thenardite 0.00 Na2S04 0.00 
NC Na Carbonate 0.00 NaZCO3 0.00 
AC Acmite 0.00 NaFe(SiO2)3 0.00 
NS NaMetasilica 0.00 Na2Si03 0.00 
KS K Met&silica 0.00 KZSi03 0.00 
Di Diopside 11.27 Ca(Mg,Fe) (SiO2)3 10.04 
WO Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 12.06 (Mg,Fe)Si03 11.59 
01 Olivine 0.00 (Mg,Fe)ZSi04 0.00 
CS DiCaSilicate 0.00 Ca2Si04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Clll Chromite 0.04 Cr204 0.03 
Hm Hematite 11.91 Fe203 14.40 
11 Ilmenite 0.43 FeTi03 0.55 
Tn Sphene 3.97 CaTiSiO5 3.91 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.51 Ca5(P04)3F 0.20 

HY Hydraphane 0.00 Si02 (HZO) x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
PK Dyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP SpOd~ene 0.00 LiAl(SiO3)Z 0.00 
HZ H20t 0.00 H20+ 0.00 
H2 H20- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 

sample: 141647 



Oxide WT % 

SiO2 43.45 
TiO2 1.45 

A1203 16.42 
Fe203 10.63 

Fe0 0.00 
MnO 0.19 
MgO 6.96 
cao 12.63 

Na20 1.94 
K20 0.23 

P205 0.11 
Cr203 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147649 

Mole% Mineral WT % F01n;llla Mole& 

54.71 Q Quartz 5.90 SiO2 19.45 
1.21 c Corundum 0.00 A1203 0.00 

10.71 2 Zircon 0.02 ZrSi04 0.02 
4.43 or Orthoclase 1.35 (K,Na)AlSi308 0.96 
0.00 Ab Albite 16.38 (K,Na)AlSi308 12.38 
0.17 An Anorthite 35.45 (Na,K)ALSi208 25.25 

11.47 Lc Leucite 0.00 KAl[SiO3)2 0.00 
14.98 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 

2.08 Kp Kaliophilite 0.00 AlSi04 0.00 
0.16 Hl Halite 0.00 NaCl 0.00 
0.05 Th Thenarditf 0.00 Na2S04 0.00 
0.01 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe(SiO2)3 0.00 
Ns NaMetasilica 0.00 Na2Si03 0.00 
KS K MeYasilica 0.00 K2Si03 0.00 
Di Diopside 17.31 Ca(Mg,Fe) (SiO2)3 15.84 
Wo Wollastonite 0.00 CaSi03 0.00 
HY Hypersthene 9.30 (Mg,Fe)Si03 9.18 
01 Olivine 0.00 (Mg.FeiZSi04 0.00 
CS DiCaSilicate 0.00 Ca2Si04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cm Chromite 0.02 Cr204 0.02 
Hm Hematite 10.63 Fe203 13.20 
11 Ilmenite 0.41 FeTi03 0.53 
Tn Sphene 3.03 CaTiSiOS 3.06 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.27 Ca5(P04)3F 0.11 
HY Hydraphane 0.00 Si021HZO)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si0312 0.00 
H2 H20+ 0.00 H20t 0.00 
HZ HZO- 0.00 HZO- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.06 100.00 

Projection Data 
Walker Groves Elthon 

param % param % param % param % param % param % param % 
01 8.12 Qtz 53.37 Di 36.46 Pl 48.95 Qtz 54.87 Qtz 40.50 cpx 3.29 
Qtz 58.60 01 17.11 01 33.23 01 26.46 01 7.39 01 5.46 01 18.10 

Jd+ 33.28 Di 29.52 Sil 24.31 Di 24.53 cpx 37.73 Pl 54.04 Sil 72.01 



Oxide WT % Mole% 

SiO2 49.89 54.73 
Ti02 1.43 1.16 

A1203 15.37 3.33 
Fe203 11.00 4.54 

Fe0 0.00 0.00 
MnO 0.18 0.16 
MgO a.51 13.91 
cao 10.43 12.26 

Na20 2.40 3.09 
K20 0.18 0.12 

P2G5 0.11 0.05 
0~203 0.03 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147650 

Q 
C 
2 
Or 
Ab 
An 
LC 
Ne 

KP 
Hl 
Th 
NC 
AC 
NS 
KS 
Di 
WO 
HY 
01 
CS 
Mt 
Cm 
Hm 
11 
TTI 
Pf 
Ru 
AP 
HY 
Fl 
Pr 
cc 
Ma 
Si 
SP 
HZ 
H2 
ot 
Si 
TO 

Mineral WT % 

Quartz 2.47 
Corundum 0.00 

Zircon 0.01 
Orthoclase 1.04 

Albite 24.56 
Anorthite 28.39 

Leucite 0.00 
Nepheline 0.00 

Kaliophilite 0.00 
Halite 0.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 14.32 
Wollastonite 0.00 

Hypersthene 14.56 
Olivine 0.00 

DiCaSilicate 0.00 
Magnetite 0.00 

Chromite 0.05 
Hematite 11.00 
Ilmenite 0.38 

Sphene 3.02 
Perovskovite 0.00 

Rutile 0.00 
Apatite 0.27 

Hydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
H20t 0.00 
H20- 0.00 

Others 0.00 
Si Def 0.00 

Total 100.08 

Projection Data 
Walker 

Formula Mole% 

SiO2 8.81 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi308 0.80 
(K,Na)AlSi308 20.07 
(Na,K)AlSi208 21.85 

KM (SiO312 0.00 
(Na,KJ (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

Na2S04 0.00 
Na2C03 0.00 

NaFe (SiO2) 3 0.00 
Na2Si03 0.00 

K2Si03 0.00 
Ca(Mg,Fe) (SiO2)3 14.16 

CaSi03 0.00 
(Mg,FeJSi03 15.53 

lMg,Fe)2Si04 o.oc 
Ca2Si04 o.oc 

FeIIFeIIIZ04 o.oc 
Cr204 0.04 
Fe203 14.76 

FeTi03 0.54 
CaTiSiOS 3.30 

CaTiO3 0.00 
Ti02 0.00 

B5(P04i3F 0.11 
Si02(H20)x 0.00 

CaF2 0.00 
FeS2 0.00 

C&O3 0.00 
MgC03 0.00 
F&03 0.00 

LiAllSi0312 0.00 
H20+ 0.00 
H2G- 0.00 

0.00 
0.00 

100.00 

GrOVt?S Elthcn 
param % param B param % param % param % param % par‘% Y 
01 12.56 Qtz 45.05 Di 33.62 Pl 41.81 Qtz 46.25 Qtz 31.60 Cpx 4.02 
Qtz 53.56 01 28.14 01 53.51 01 32.05 01 18.90 01 12.92 01 24.03 
Jd+ 33.88 Di 26.20 Sil 12.88 Di 20.14 cpx 34.85 Pl 55.48 Sil 71.95 



Cxide WT % Mole% 

SiO2 43.25 52.34 
Ti02 1.06 0.65 

A1203 14.08 8.82 
Fe203 10.52 4.21 

Fe0 0.00 0.00 
MnO 0.17 0.15 
RIO 13.03 20.64 
cao 8.70 9.90 

Na20 2.53 2.60 
K20 0.52 0.35 

P205 0.14 0.06 
Cr203 0.04 0.02 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

Q Quartz 0.00 
C Corundum 0.00 
z Zircon 0.01 
Or Orthoclase 3.09 
Ab Albite 21.38 
An Anorthite 25.56 
LC Leucite 0.00 
Ne Nepheline 0.00 
KP Kaliophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K Met&silica 0.00 
Di Diopside 10.74 
WO Wollastonite 0.00 
HY Hypersthene 22.38 
01 Olivine 3.56 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
Cm Chromite 0.06 
HIII Hematite 10.52 
I1 Ilmenite 0.39 
Tn Sphene 2.11 
Pf Perovskovite 0.00 
RU Rutile 0.00 
AP Apatite 0.32 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
Pr Pyrite 0.00 
CC Calcite 0.00 
Md Magnesite 0.00 
Si Siderite 0.00 
SF Spodumene 0.00 
H2 H20+ 0.00 
H2 H20- 0.00 
ot Others 0.00 
Si Si Def 0.00 

sample: 147552 

Mineral WT B Formula 

SiO2 

A1203 
ZrSiOQ 

(K,Na)AlSi308 
(K,Na)AlSi308 
[Na,K)AlSi208 

KAl(SiO3)Z 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

Na2S04 
N&C03 

NaFe(SiO2)3 
Na2Si03 

KZSi03 
Ca(Mg,Fe) (SiO213 

C&i03 
(Mg,Fe)Si03 

(Mg,Fe12Si04 
Ca2Si04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSi05 

CaTi 
Ti02 

Ca5(P04)3F 
Si02(H20lx 

CaF2 

LiA 

FeS2 
CaC03 
MgC03 
FeC03 

,1 (SiO3)2 
H20+ 
HZO- 

Mole% 

0.00 
0.00 
0.01 
2.46 

18.07 
20.36 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 

10.99 
0.00 

24.72 
5.62 
o.oc 
o.oc 
0.06 

14.61 
0.58 
2.30 
0.00 
0.00 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TO Total 100.12 100.00 

Projection Data 
Walker GrOVeS Elthon 

param % param % param % param 6 param % param % param % 
01 22.93 Qtz 31.42 Di 21.44 Pl 41.47 Qtz 37.68 Qtz 27.27 Cpx -0.64 
Qtz 47.87 01 45.93 01 66.80 01 44.31 01 40.39 01 29.23 01 38.00 
Jd+ 29.14 Di 16.65 Sil 11.76 Di 14.22 Cpx 21.93 Pl 43.50 Sil 62.64 



Oxide 

SiO2 

TiO2 

A1203 
Fe203 

Fe0 
MnO 
Mgo 
cao 

Na20 
K20 

P205 
Cr203 

WT B 

50.95 

2.03 
16.92 
11.39 

0.00 
0.17 
6.54 
7.21 

4.33 

O.OB 

0.27 
c.01 

Green 

Projection Data 
Waiker GrOVeS Elthon 

param % pram % pram % param % param s param % param % 
01 11.70 Qtz 57.86 Di 18.13 Pl 58.13 Qtz 53.64 Qtz 28.33 Cpx -8.82 
Qtz 52.84 01 38.95 01 70.02 01 33.26 01 20.96 01 3.36 01 21.40 
Jdt 35.45 Di 3.19 Sil 11.85 Di 8.61 Cpx 19.40 P? 61.71 Sil 87.42 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147554 

Mole% Mineral WT % Formula Mole% 

57.33 Q Quartz 2.27 SiO2 8.26 
1.71 c Corundum 0.00 A1203 0.00 

11.22 2 Zircon 0.02 ZrSi04 0.03 
4.82 or Orthoclase 0.49 !K,Na)AlSi308 0.39 
0.00 Ab Albite 37.10 (K,Na)AlSi308 30.90 
0.16 An Anorthite 26.28 !Na,KiAlSi208 20.61 

10.96 LC Leucite 0.00 KAl(SiO3)Z 0.00 
8.76 Ne Nepheline 0.00 (Na,K) [Al,Si)204 0.00 
4.78 Kp Kaliophilite 0.00 AlSi04 0.00 
0.06 Hl Halite 0.00 NaCl 0.00 
0.13 Th Thenardite 0.00 Na2S04 0.00 
0.01 NC Na Carbonate 0.00 NaZCO3 0.00 

AC Acmite 0.00 NaFe(Si02)3 0.00 
Ns NaMetasilica 0.00 Na2Si03 0.00 
KS K Metasilica 0.00 KZSi03 0.00 
Di Diopside 1.38 Cd (Mg, Fe1 (SiO2) 3 1.39 
Wo Wollastonite 0.00 C&i03 0.00 
HY Hypersthene 15.64 (Mg,Fe)Si03 17.01 
01 Olivine 0.00 :Mg,Fe)2SiOQ 0.00 
CS DiGSilicate 0.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIfeIII204 0.00 
Cm Chromite 0.02 cr204 0.02 
HITI Hematite 11.39 Fe203 15.58 
11 Ilmenite 0.36 FeTi03 0.52 
Tn Sphere 4.51 CaTiSi05 5.02 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 0.00 Ti02 0.00 
AP Apatite 0.64 Ca5(P0413F 0.28 
HY Eydraphane 0.00 Si02iHZO)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
PT Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 CaC03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)2 0.00 
H2 H20+ 0.00 H20+ 0.00 
H2 HZO- 0.00 H20- 0.00 

ot others 0.00 0.00 

Si Si Def 0.00 0.00 
TO Total 100.12 100.00 



Oxide WT % Mole% 

Si02 51.53 57.22 
TiO2 1.63 1.36 

A1203 15.55 10.18 
Fe203 11.32 4.13 

Fe0 0.00 0.00 
MnO 0.19 0.15 
WO 7.41 i2.36 
cao 8.80 10.47 

Na2C 2.15 2.96 
KZO 0.55 0.41 

P205 0.19 0.09 
cr203 0.02 0.01 

Green 

CIPW Nom from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147555 

Mineral WT 3 

Q Quartz 6.89 
C Corundum 0.00 
z Zircon 0.02 
OK Orthoclase 3.43 
At2 Albite 23.23 
AZ Anorthite 28.41 
LC Leucite 0.00 
Ne Nepheline 0.00 
KP Kaliophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
Ns NaMetasilica 0.00 
KS K Met&silica 0.00 
Di Diopside 7.14 
WC Wollastonite 0.00 
HY HyperSthenG? 15.29 
01 Olivine 0.00 
Cs DiCaSilicate 0.00 
Mt Magnetite 0.00 
Cm Chromite 0.04 
Hm Hematite 11.32 
11 Ilnenite 0.40 
Tr. Sphene 3.47 
Pf Perovskovite 0.00 
PJ Rutile 0.00 
A> Apatite 0.44 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
P?Z Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
si Siderite 0.00 
SF Spodumene 0.00 
H2 HZO+ 0.00 
H2 HZO- 0.00 
0t Others 0.00 
Si Si Def 0.00 
TO Total 100.09 

Projection Data 
Walker 

Formula Mole% 

Si02 22.09 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi306 2.37 
(K,Na)AlSi308 17.06 
iNa,K)AlSi208 19.66 

KAL (SiO3) 2 0.00 
(Na,K) (Al,Si)204 0.00 

AlSi04 o.oc 
NaCl 0.00 

Na2S04 0.00 
Na2C03 0.00 

SaFeiSiOZi3 0.00 
Na2Si03 0.00 

K2Si03 0.00 
Ca(Mg,Fr)(Si02)3 6.35 

C&i03 0.00 
(Mg,Fe)Si03 14.67 

(Z?g,Fe)2Si04 0.00 
Ca2Si04 0.00 

FeIIFeII1204 0.00 
0-204 0.03 
Fe203 13.66 

FeTi03 0.51 
CaTiSi05 3.41 

CaTi 0.00 
Ti02 0.00 

Ca5(P04)3F 0.17 
Si021H20)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
M3C03 0.00 
F&03 0.00 

LiAl(Si03)2 0.00 
H20+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

GJTOVeS Elthon 
paran % param 9 param % pram % param b param % param % 
01 11.75 Qtz 63.62 Di 18.51 Pl 51.36 Qtz 65.16 Qtz 44.17 CFX -3.78 
Qtz 58.84 01 25.39 01 46.45 01 34.78 01 15.68 01 10.63 01 21.52 
Jd+ 29.41 Di 10.99 Sil 35.04 Di 13.86 cpx 19.16 Pl 45.21 Sil 82.26 



Oxide WT % 

Si02 51.23 
Ti02 1.43 

A1203 15.61 
Fe203 11.27 

Fe0 0.00 
MnO 0.17 
MW 6.34 
cao 9.28 

Na20 3.74 
K20 0.14 

P205 0.18 
Cr203 0.01 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147556 

Mole% Mineral WT % Formula Mole% 

56.92 G Quartz 3.41 SiO2 11.95 
1.19 c Corundum 0.00 A1203 0.00 

i0.22 Z Zircon 0.01 ZrSi04 0.02 
4.71 Or Orthoclase 0.84 (K,Na)AlSi308 0.64 
0.00 Ah Albite 31.61 lK,Na)AlSi308 25.40 
0.16 An Anorthite 25.42 (Na,K)AlSi208 19.24 

11.50 Lc Leucite 0.00 K.41 (SiO3) 2 0.00 
11.05 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 

4.02 Kp Kaliophilite 0.00 AlSi04 0.00 
0.10 Hl Halite 0.00 NaCl 0.00 
0.09 Th Thenardite 0.00 NaZS04 0.00 
0.00 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe(Si02)3 0.00 
NS NaMetasilica 0.00 NaZSi03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 11.87 Ca(Mg,Fe) (SiO2)3 11.55 
wo Wollastonite 0.00 C&i03 0.00 
HY Hypersthene 11.79 (Mg,Fe)Si03 12.37 
01 Olivine 0.00 (Mg,Fel2Si04 0.00 
CS DiCaSilicate 0.00 CaZSi04 0.00 
Pit Magnetite 0.00 FeIIFeIII204 0.00 
Cm Chromite 0.01 Cr204 0.01 
Hm Hematite 11.27 Fe203 14.87 
11 Ilmenite 0.38 FeTi03 0.53 
Tn Sphene 3.02 CaTiSiO5 3.24 
Pf Perovskovite 3.00 CaTi 0.00 
Ru Rutile 0.00 Ti02 0.00 
AP Apatite 0.44 Ca5(P04)3F 0.18 
HY Hydraphane 0.00 SiOZ(H20)x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 F&2 0.00 
CC Calcite 0.00 CaC03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 FeC03 0.00 
SP Spodumene 0.00 LiAl(Si03)Z 0.00 
HZ H20t 0.00 H20t 0.00 
HZ HZO- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.08 100.00 

Projection Data 
Walker GIOVCSS Elthon 

param % param % param % param % param % param % param % 
01 3.82 Qtz 50.41 Di 32.37 Pl 52.43 Qtz 51.26 Qtz 31.32 Cpx 0.90 
Qtz 54.74 01 25.65 01 53.70 01 29.47 Oi 14.39 01 8.79 01 19.07 
Jd+ 35.44 Di 23.94 Sil 13.32 Di 18.10 Cpx 34.33 Pl 59.89 Sil 80.03 



Oxide WT 5 Mole% 

SiO2 52.51 58.71 
TiOZ 1.51 1.21 

A1203 15.86 10.44 
Fe203 11.36 4.77 

Fe0 0.00 0.00 
Ml0 0.18 0.17 
MN 6.17 10.28 
cao 9.50 11.31 

Na20 2.57 2.18 
K20 0.13 0.09 

P205 0.11 0.06 
Cr203 0.01 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147557 

Q 
C 

2 

Or 

Ah 

Ar! 

LC 

Ne 

Ke 
Hl 
Th 
NC 

AC 
NS 
KS 
Di 
WO 
HY 
01 
CS 
Mt 
CiT 
Hill 
11 
TII 
Pf 
RU 
AP 
HY 
Fl 
er 
CC 

Ma 

Si 
SP 
HZ 
H2 
at 
Si 
TO 

Mineral WT % 

Quartz 11.21 
Corundum 0.00 

Zircon 0.02 
Orthoclase 0.74 

Albite 21.70 
Anorthite 31.41 

Leucite 0.00 
Nepheline 0.00 

Kaiiophilite 0.00 
Halite 0.00 

Thenardite 0.00 
Na Carbonate 0.00 

Acmite 0.00 
NaMetasilica 0.00 
K Metasilica 0.00 

Diopside 7.94 
wollastonite 0.00 

Hypersthene 11.70 
Olivine 0.00 

DiCaSilicate 0.00 
Magnetite 0.00 

Chromite 0.02 
Hematite 11.36 
Ilmenite 0.39 

Sphene 3.21 
Prrovskovite 0.00 

Rutile 0.00 
Apatite 0.40 

iiydraphane 0.00 
Fluorite 0.00 

Pyrite 0.00 
Calcite 0.00 

Magnesite 0.00 
Siderite 0.00 

Spodumene 0.00 
H20+ 0.00 
HZO- 0.00 

Others 0.00 
Si Def 0.00 

Total 100.08 

Projection Data 
Walker 

Formula Mole% 

SiO2 32.70 
A1203 0.00 

ZrSi04 0.02 
iK,Na)AlSi308 0.47 
(K,Na)AlSi308 14.50 
(Na,K)AlSi208 19.77 

KAl(SiO312 0.00 
(Na,Kl (Al,Si)204 0.00 

AlSiO4 0.00 
NaCl 0.00 

Na2S04 0.00 
NaZC03 0.00 

NaFe (SiO2) 3 0.00 
NaZSi03 0.00 

K2Si03 0.00 
Ca(Mg,Fe) ISiO2)3 6.42 

CaSi03 0.00 
IMg,Fe)Si03 10.21 

(Mg,Fe)ZSi04 0.00 
CaZSi04 0.00 

FeIIFeIII204 0.00 
Cr204 0.01 
Fe203 12.46 

FeTi03 0.45 
CaTiSi05 2.87 

CaTi 0.00 
Ti02 0.00 

Ca5lP0413F 0.14 
SiOZ(H20)x 0.00 

CaF2 0.00 
F&2 0.00 

cac03 0.00 
MgC03 0.00 
F&03 0.00 

LiAlISi03)Z 0.00 
HZO+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

GrOVe.5 Elthon 
param P param % param % param 8 param % param % param % 
01 a.33 Qt2 72.07 Di 16.82 Pl 52.81 Qtz 73.73 Qtz 51.72 Cpx -3.34 
Qtz 63.44 01 17.14 01 35.88 01 32.13 01 8.97 01 6.29 01 17.35 
Jd+ 28.17 Di 10.78 Sil 47.30 Di 15.06 Cpx 17.30 Pl 41.99 Sil 85.99 



L. 

C. 

c 

Oxide WT % 

. 
SiO2 52.10 
TiOZ 1.70 

A1203 16.28 
Fe203 10.74 

Fe0 0.00 
MnO 0.17 
MN 6.01 
cao 8.33 

Na20 4.36 
K20 0.13 

P205 0.16 
cr203 0.00 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147559 

Mole% Mineral WT % 

58.23 Q QlMrtZ 3.24 
1.43 c Corundum 0.00 

10.72 2 Zircon 0.02 
4.52 or Orthoclase 0.79 
0.00 Ab Albite 36.92 
0.17 An Anorthite 24.47 

10.01 LC Leucite 0.00 
9.97 Ne Nepheline 0.00 
4.73 Kp Kaliophilite 0.00 
0.10 Hl Halite 0.00 
0.08 Th Thenardite 0.00 
0.00 NC Na Carbonate 0.00 

AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K Met&silica 0.00 
Di Diopside 8.37 
Wo Wollastonite 0.00 
HY Hypersthene 11.09 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
Clli Chromite 0.01 
Hm Hematite 10.74 
I1 Ilmenite 0.38 
Tn Sphene 3.67 
Pf Perovskovite 0.00 
RU Rutile 0.00 
AP Apatite 0.39 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
PI Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
H2 H20t 0.00 
HZ H20- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.10 

Projection Data 
Walker 

Formula Molei 

SiO2 11.52 
A1203 0.00 

ZrSi04 0.02 
(K,Na)AlSi308 0.61 
(K,Na)AlSi308 30.03 
(Na,K)AlSi208 18.75 

KAl(SiO3)2 o.oc 
INa,KI (Al,Si)204 0.00 

AlSi04 0.00 
NaCl 0.00 

Na2S04 0.00 
NaZC03 0.00 

NaFe(Si0213 0.03 
Na2Si03 0.00 

K2Si03 0.00 
Ca(Mg,Fe) ISiO213 8.23 

CaSi03 o.oc 
(Mg,Fe)Si03 11.78 

(Mg,Fe)ZSi04 0.00 
Ca2Si04 0.00 

FeIIFeIII204 0.00 
Cr204 0.01 
Fe203 14.35 

FeTi03 0.54 
CaTiSi05 3.33 

CaTi 0.00 
Ti02 0.00 

CaS(P04)3F 0.16 
Si02jH20)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAllSi0312 0.00 
H20t 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

GrOVe.5 Elthon 
param % param 8 param % param % param % param % parm % 
01 8.88 Qtz 53.79 Di 30.31 Pl 57.18 Qtz 55.85 Qtz 23.58 Cpx -1.59 
Qtz 54.34 01 27.20 01 56.41 01 27.85 01 12.14 01 6.43 01 i6.31 
Jd+ 36.78 Di 19.01 Sil 13.28 Di 14.97 Cpx 32.01 Pl 63.99 Sil 85.28 



Oxide WT a Mole% Mineral WT % FOrmUla MOl& 

SiO2 51.49 
Ti02 1,60 

A1203 15.75 
Fe203 10.77 

Fe0 0.00 
MnO 0.17 
MgO 7.14 
cao 9.04 

Na20 3.69 
K20 0.18 

P205 0.16 
cr203 0.03 

57.01 Q Quartz 3.62 
1.33 c Corundum 0.00 

10.28 2 Zircon 0.02 
4.49 Or Orthoclase 1.08 
0.00 Ab Albite 31.22 
0.16 An Anorthite 25.89 

11.79 LC Leucite 0.00 
10.73 Ne Nepheline 0.00 

3.96 Kp Kaliophilite 0.00 
0.13 Hl Halite 0.00 
0.08 Th Thenardite 0.00 
0.01 NC Na Carbonate 0.00 

A:: Acmite 0.00 
NS NaMetasilica 0.00 
KS K Metasilica 0.00 
Di Diopside 10.20 
WO Wollastonite 0.00 
HY Hypersthene 13.06 
01 Olivine 0.00 
CS DiCaSilicare 0.00 
Mt Magnetite 0.00 
Cm Chromite 0.05 
HR Hematite 10.77 
11 Ilmenite 0.37 
TrL Sphene 3.44 
Pf Perovskovite 0.00 
Ru Rutile 0.00 
AP Apatite 0.38 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
Pr Pyrite 0.00 
CC Calcite 0.00 
Ma Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
HZ ll20+ 0.00 
H2 H20- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.10 

Projection Data 
Walker 

SiO2 
A1203 

ZrSi04 
(K,Na)AlSi308 
iK,Na)AlSi308 
iNa,K)AlSiZOB 

KAl(SiO3)Z 

[Na,K) (Al,Si)204 
AlSi04 

NaCl 
NaZS04 
NaZC03 

NaFe(Si0213 
NaZSi03 

K2Si03 
Ca(Mg,Fe) (SiO2)3 

CaSi03 
(Mg,Fe)Si03 

(Mg,Fe)ZSi04 
CaZSi04 

FeIIFeIII204 
0~204 
Fe203 

FeTi03 
CaTiSiO5 

CaTi 
Ti02 

Ca5(P04)3F 
SiOZ(H20)x 

CaF2 
F&2 

cac03 
MgC03 
FeC03 

LiAl(Si03)Z 
HZO+ 
H20- 

12.63 
0.00 
0.02 
0.82 

24.97 
19.51 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.88 
0.00 

13.64 
0.00 
0.00 
0.00 
0.04 

14.14 
0.51 
3.66 
0.00 
0.00 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147563 

GJZ0-Je.3 Elthon 
param % param % param % param % param % param % param $ 
01 10.58 Qtz 52.76 Di 29.16 Pl 53.03 Qtz 54.20 Qtz 33.00 Cpx 0.19 
Qtz 54.90 01 27.40 01 52.64 01 30.23 01 15.35 01 9.35 01 19.26 
Jd+ 34.52 Di 19.84 Sil 16.20 Di 16.74 cpx 30.45 Pl 57.65 Sil 80.55 



Oxide W? % Mole% 

Si02 5L.15 56.30 
TiOZ 1.73 1.43 

A1203 14.47 9.33 
Fe203 10.92 4.52 

Fe0 0.00 0.00 
MnO 0.17 0.16 
4-0 7.10 11.65 
cao 10.91 12.87 

Na20 3.25 3.47 
K20 0.08 0.06 

P205 0.22 0.10 
cr203 0.02 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147564 

Mineral WT % 

Q Quartz 4.62 
C Corundum 0.00 
z Zircon 0.02 
OK Orthoclase 0.48 
Fib Albite 27.48 
An Anorthite 24.67 
LC Leucite 0.00 
Ne Nepheline 0.00 
Kp Kaliophilite 0.00 
Hl Halite 0.00 
Th Thenardite 0.00 
NC Na Carbonate 0.00 
AC Acmite 0.00 
NS NaMetasilica 0.00 
KS K 13etasilica 0.00 
Di Diopside 17.76 
Wo Wollastonite 0.00 
HY Hrpersthene 9.45 
01 Olivine 0.00 
CS DiCaSilicate 0.00 
Mt Magnetite 0.00 
Clll Chromite 0.03 
Hm Hematite 10.92 
I1 Ilmenite 0.38 
TKI Sphene 3.76 
Pf Ferovskovite 0.00 
RU Rutile 0.00 
AP Apatite 0.51 
HY Hydraphane 0.00 
Fl Fluorite 0.00 
PI- Pyrite 0.00 
CC Calcite 0.00 
Mi3 Magnesite 0.00 
Si Siderite 0.00 
SP Spodumene 0.00 
H2 H20t 0.00 
H2 HZO- 0.00 
ot Others 0.00 
Si Si Def 0.00 
TO Total 100.Oa 

Projection Data 
Walker 

Formula Mole% 

SiO2 15.62 
A1203 0.00 

ZrSi04 0.02 
IK,Na)ALSi308 0.35 
(K,NaiAlSi3Oa 21.28 
iNa,K)AlSiZOa 16.00 

KAllSiO3)2 0.00 
(Na,K; (Al,Si)Z04 0.00 

AlSiO4 0.00 
NaCl 0.00 

Na2S04 0.00 
Na2C03 0.00 

NaFe(Si02)3 0.00 

NaZSi03 0.00 
KZSi03 0.00 

Ca(Mg,Fe) (SiO2)3 16.65 
CaSi03 0.00 

(Mg,Fe)Si03 9.56 
iMg,Fe)ZSi04 0.00 

CaZSi04 0.00 
FeIIFeIII204 0.00 

0204 0.02 
Fe203 13.89 

FeTi03 0.51 
CaTiSi05 3.89 

CaTi 0.00 
Ti02 0.00 

Ca5[P04)3F 0.21 
Si021HZO)x 0.00 

CaF2 0.00 
FeS2 0.00 

cac03 0.00 
MgC03 0.00 
FeC03 0.00 

LiAl(Si03)Z 0.00 
H20+ 0.00 
H20- 0.00 

0.00 
0.00 

100.00 

Groves Elthon 
param % param % param % param % param % param % param % 
01 8.44 Qtz 49.00 Di 42.66 Pl 48.09 Qtz 49.78 Qtz 36.39 cpx 9.56 
Qtz 56.83 01 18.60 01 42.16 01 25.80 01 5.62 01 4.11 01 15.18 
Jd+ 34.67 Di 32.40 Sil 15.18 Di 26.11 cpx 44.60 Pl 59.51 Sil 75.26 



Oxide WT 8 

Si02 51.97 
Ti02 1.74 

A1203 18.66 
Fe203 11.61 

Fe0 0.00 
MnO 0.36 
Q-0 7.18 
cao 3.77 

Na20 2.47 
K20 2.10 

P205 0.13 
Cr203 0.01 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147581 

Mole% Mineral WT % Formula Mole% 

59.29 Q Quartz 10.87 SiO2 29.63 
1.50 c Corundum 5.53 A1203 8.8B 

12.55 2 Zirccn 0.02 ZrSi04 0.02 
4.98 or Orthoclase 12.39 (K,Na)AlSi3Oa 7.29 
0.00 Ab Albite 20.89 (K,Na)AlSi3Oa 13.05 
0.35 An Anorthite 18.80 (Na,K)AlSiZOa 10.94 

12.20 LC Leucite 0.00 WI1 (SiO3) 2 0.00 
4.61 Ne Nepheline 0.00 (Na,K) lAl,Si)204 0.00 
2.73 Kp Kaiiophilite 0.00 AlSi04 0.00 
1.53 Hl Halite 0.00 NaCl 0.00 
0.06 Th Thenardite 0.00 Na2S04 0.00 
0.00 NC Na Carbonate 0.00 Na2C03 0.00 

AC Acmite 0.00 NaFe(Si02)3 0.00 
NS NaMetasilica 0.00 Na2Si03 0.00 
KS K Metasilica 0.00 K2Si03 0.00 
Di Diopside 0.00 Ca(Mg,Fe) (SiO213 0.00 
Wo Wollastonite 0.00 C&i03 0.00 
HY Hyperstbene 17.87 (Mq,Fe)Si03 14.58 
01 Olivine 0.00 (Mg,Fe)ZSiO4 0.00 
Cs DiCaSilicete 0.00 Ca2Si04 0.00 
Mt Magnetite 0.00 FeIIFeIII204 0.00 
Cl? Chromite 0.01 Cr204 0.01 
Hm Hematite 11.61 Fe203 11.91 
11 Ilmenite 0.79 FeTi03 0.85 
TTI Sphene 0.00 CaTiSiO5 0.00 
Pf Perovskovite 0.00 CaTi 0.00 
RU Rutile 1.33 Ti02 2.13 
AP Apatite 0.32 Ca5(P0413F 0.10 
HY Hydraphane 0.00 Si02(H201x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 Fe.52 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Maqnesite 0.00 MgC03 0.00 
Si Siderite 0.00 F&03 0.00 
SP Spodumene 0.00 LiAl(Si0312 0.00 
H2 H20+ 0.00 H20+ 0.00 
HZ HZO- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.42 100.00 

Projection Data 
Walker GITJVC?.S Elthon 

param % param % param % param % param % param % param % 
01 13.66 Qtz 75.20 Di -17.65 Pl 64.08 Qtz 86.26 Qtz 46.20 Cpx -26.34 
Qtz 63.88 01 24.80 01 62.81 01 49.95 01 32.04 01 17.16 01 29.97 
Jd+ 22.47 Di 0.00 Sil 54.83 Di -14.03 Cpx -18.30 Pl 36.64 Sil 96.37 



Oxide WT % 

SiO2 51.68 
Ti02 1.13 

A1203 18.62 
Fe203 11.96 

Fe0 0.00 
Ml0 0.36 
MgO 7.13 
cao 3.74 

NaZO 2.45 
K20 2.09 

P205 0.23 
Cr.203 0.01 

Green 
Projection Data 

Walker GPJVC2S Elthon 
param a param % param % param % param % param % param % 
01 13.66 Qtz 75.53 Di -17.94 Pl 63.77 Qtz 86.35 Qtz 46.09 Cpx -27.22 
Qtz 64.25 01 24.47 01 63.96 01 50.35 01 32.26 01 17.22 01 30.53 
Jd+ 22.09 Di 0.00 Sil 53.98 Di -14.12 Cpx -18.60 Pl 36.70 Sil 96.63 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 
sample: 147581R 

Mole% Mineral WT % FOtXlUla Mole% 

59.14 Q Quartz 11.03 SiO2 30.00 
1.49 c Corundum 5.81 A1203 3.26 

12.56 2 Zircon 0.02 ZsSiO4 0.02 
5.15 or Orthoclase 12.36 (K,Na)AlSi308 7.22 
0.00 Ab Albite 20.76 IK,Na)AlSi308 12.87 
C.35 An Anorthite 17.99 1Na,K)A1SiZOB 10.38 

12.16 LC Leucite 0.00 KA1 (SiO3) 2 0.00 
4.53 Ne Nepheline 0.00 (Na,K) (Al,Si)204 0.00 
2.72 Kp Kaliophilite 0.00 AlSiO4 0.00 
1.53 Hl Halite 0.00 NaCl 0.00 
0.11 Th Thenarciite 0.00 NaZS04 0.00 
0.00 NC Na Carbonate 0.00 NaZC03 0.00 

AC Acmite 0.00 NaFe (SiO2) 3 0.00 
Ns NaMetasilica 0.00 Na2Si03 0.00 
KS K Metasilica 0.00 KZSi03 0.00 
Di Diopside 0.00 Ca(Mg,Fe) (SiO213 0.00 
Wo Woliastonite 0.00 CaSi03 0.00 
HY Hypersthene 17.76 (Mg,Fe)Si03 14.38 
01 Olivine 0.00 (Mg,Fe)ZSiOP 0.00 
CS DiCaSilicate 0.00 CaZSi04 0.00 
Mt Magnetite 0.00 FeIIFeII1204 0.00 
Cm Chromite 0.01 Cr204 0.01 
Hill Hematite 11.96 Fe203 12.18 
I1 Ilmenite 0.78 FeTi03 0.85 
Tn Sphene 0.00 CaTiSiO5 0.00 
Pf Percvskovite 0.00 CaTi 0.00 
RU Rutile 1.31 Ti02 2.67 
AP Apatite 0.57 Ca5 (P04)3F 0.18 
HY Hydraphane 0.00 SiO2 (HZO) x 0.00 
Fl Fluorite 0.00 CaF2 0.00 
Pr Pyrite 0.00 FeS2 0.00 
CC Calcite 0.00 cac03 0.00 
Ma Magnesite 0.00 MgC03 0.00 
Si Siderite 0.00 F&03 0.00 
SP Spodumene 0.00 LiAl(Si0312 0.00 
H2 H20+ 0.00 HZO+ 0.00 
H2 H20- 0.00 H20- 0.00 
ot Others 0.00 0.00 
Si Si Def 0.00 0.00 
TO Total 100.43 100.00 



Oxide WT % 

SiO2 50.14 
Ti02 1.51 

A1203 16.45 
Fe203 12.21 

Fe0 0.00 
MnO 3.20 
%O 6.33 
cao 3.34 

N&O 3.52 
K20 0.07 

P205 0.10 
cr203 0.02 

Green 

CIPW Norm from file: C:\SPOKANE\CLEARW-l\VOL-TMPl.ROC 

MOlC?% 

56.43 
1.33 

10.91 
5.17 
0.00 
0.19 

10.72 
11.27 

3.84 
0.05 
0.05 
0.01 

Q Quartz 
C Corundum 

z Zircon 

OK Orthoclase 
Ab Albite 
An Anorthite 
LC Leucite 
NE Nepheline 
KP Kaliophilite 
Hl Halite 
Th Thenardite 
NC Na Carbonate 
AC Acmite 
NS NaMetasilica 
KS K Metasilica 
Di Diopside 
wo Wollastonite 
HY Hypersthene 
01 Olivine 
CS DiCaSilicate 
Mt Magnetite 
Cm Chromite 
HI0 Hematite 
11 Ilmenite 
Tn Sphene 
Pf Perovskovite 
Ru Rutile 
AP Apatite 
HY Hydraphane 
Fl Fluorite 
P1 Pyrite 
CC Calcite 
Ma Magnesite 
Si Siderite 
SP Spodumene 
H2 H20+ 
H2 H20- 
ot Others 
Si Si Def 

sample: 147583 

Mineral WT % Formula 

3.76 Si02 
0.00 A1203 
0.01 ZrSi04 
0.43 

29.77 
28.89 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.46 
0.00 

11.53 
0.00 
0.00 
0.00 
0.03 

12.21 
0.42 
3.32 
0.00 
0.00 
0.24 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(K,Na)AlSi308 
IK,Na)AlSi308 
INa,K)AlSiZOB 

KAl(SiO3)2 
(Na,K) (Al,Si)204 

AlSi04 
NaCl 

Na2SO4 
NaZC03 

NaFe(Si02)3 
Na2Si03 

K2Si03 
Ca(Mg,Fe) (SiO2)3 

C&i03 
(Mg,Fe)Si03 

(Mg, ?e) 2SiO4 
Ca2Si04 

FeIIFeIII204 
Cr204 
Fe203 

FeTi03 
CaTiSiO5 

CaTi 
Ti02 

Ca5(P04)3F 
Si02(H20)x 

CaF2 
FeS2 

cac03 
MgC03 
FeC03 

LiAl(SiO312 
H20t 
HZO- 

Mole% 

13.05 

0.00 

0.02 
0.32 

23.68 
21.66 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.11 

0.00 

11.97 
0.00 
0.00 
0.00 
0.02 

15.95 
0.58 
3.53 
0.00 
0.00 
0.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TO Total 100.07 100.00 

Projection Data 
Walker GrOVeS Elthon 

paran 8 param % param % param 8 param 6 param % param % 
01 9.38 Qtz 54.27 Di 28.67 Pl 53.J3 Qtz 56.56 Qtz 32.52 Cpx -3.68 
Qtz 55.11 01 25.97 01 57.42 01 30.86 01 13.43 01 7.72 01 20.84 
Jd+ 35.51 Di 19.76 Sil 13.91 Di 15.41 cpx 30.01 Pl 59.76 Sil 82.85 








