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Exploration Report - BC Prospectors Assistance Program 

Introduction 

‘Ibis report is submitted to tidfill the Program Report requirement of the 1999 Prospector’s Assistance Program for 
applicant Mark Kolebaba and prospecting partner. 

Primary commodities were beryl and corundum (emerald and sapphire, gem OT higb grade industrial). This program 
mmprised B rexma‘ ~ssance component and a follow-up component to 1998 BC PAP sample results. Both pa& 
focused 011 gemstcsle exploration in the south Kootenay region. Geochemical and heavy mineral sampling of 
stream sod glacially derived sediments accompanied prqxting activities. The pwpcse of the rexmna isswce 
progmm was to quickly and effectively evaluate tbe ~cqectivity of a large area fix economic deposits of sapphire 
corundum antior etnmkl berg. 

A budget of $17,700 WBS submitted for this program. Actual costs totaled $19,982 (due to inclusion of additional 
work). Funding from the BC Prospector’s Assistaoce Program in tie amotmt of $10,000 was obtaiied to ofTset the 
costs of fieldwork and logistical expenses. 

Location and Access 

The 1999 pgram coved 6 separate areas. These areas are clustered in the eastern half of NTS sheet 
82E, the western half of NTS sheet 82F, the eastern portion ofNTS sheet 82L.. and the western pmtion 
of NTS sheet 82K. The artire area is bounded by longitude 1 IV40 to the west, and the Kootenay 
Lake area at longitude 116”45’ to the east, the Iotemational Boundary to the south, and 50”45’ to tbe 
north (Iigwe 1). Tbe dimensions oftbe region are approximately 500 x 150 km in size. 

Area 1 Boundary Creek Follow-up 
Area2 Sheep Creek FOIl0W-Up 
Area 3 glower Arrow Lake Follow-up 
Area 4 Summit Creek Follow-up 
Area 5 Nakusp Reca srea Re.2om&sance 
Area6 Lumby Area **NEW** Recommissance 

Physiogmphically, this includes the southern portions of, t?om west to east, the Okaoagan Highland, 
Monashee Mountaios, and Selkiik Mountains. Efewtions range from 700m in tbe major valIeys to ow 
25OOm at K&awe Glacier Rovincial Park and in the Slocan Ranges. 

‘Ibe program area is traversed by several major highways, including Hwy3 (which runs along the 
swthem border), Hwy6 (which mm approximately E-W acrca lhe c&ml portion oftbe ares), and 
Hwy3 I (which runs approximately N-S along the eastem side of the area) and Hwy3 IA (which rims 
approximately E-W). Sampling and prospecting areas were accessed by major and minor highway 
routes, andmainly by an extensive network of logging roads. Exploration work was conducted by 
4WD truck. Accommodation during tbe field portion of the program was mainly by camper trailer. 

Regional Geology 

The southeastem Camdim Cordillaa in British Columbia is mmprised of a folded metamorphic and plutonic 
“cae zone”, the Omitma Crystalline BeIt. This regional fold belt underwent prolonged intense omgenic activity 
involving regiwl metamaphism, severe pRletmtive defmmatioa, plutonisn, and large-scale uplift. The area of 
intere$ ofthis program is centered over tbe pations of the belt know as the Okanagan PItionic and Metamorphic 
Complex to the west, and the Kootenay Arc Terrain to the east. Proterozoic basement rocks are overlain by 
exteosive Lower Paleozoic (Carbonifaaus to Permian) oceanic and arc Fdcies rwks, inch&g ultramalic bodies, 
mainly near tbe Canada-US border. Pltiooism, polyphase defonnatioo, and big&grade contact and regional 
metamorphism created the Okanagan Complex duriig the Middle Jurassic to Early Cretacxw period. 
Compositions range 6om grrmite to graoodiaite. sbuchlral trend.3 withii the Shunvamp Complex (including 
Okanagan Ptutonic and Metamorphic Complex) are largely related to gneisic domes. TWO domal s&uchres are 
known within the complex. The Valhalla dome east of Arrow Lake, near the contact with tbe Kootenay Arc, wd 
the Okwagdn Gneiss Dome, southeast of Osoyoos in Washington 
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The Kootenay Arc, an intensely deformed arc of metamorphic rocks o~nvex to the east, envelops the eastern edge of the 
Okanagan Pluto& and Metamorphic Complex, and forms the w&em limit of the prognun area. Early Paleozoic 
deposition of fine grained cfastic sediments occurred adjacent to a ciabonate shelf (of the North American Craton). 
Continued weathering of the partially submerged Fwcell Mountains and reworking by currents nsulted in a Cambrian 
wccessicm of quarWxx sediments along the length of the arc. Black shale and then carbonate developed during Devonian 
time. Tecmnic activity caused xveral episodes of volcanism, mainly through fissures west of the arc over a long peiod of 
time. A major erogenic event in the Middle Paleozoic resulted in tin&z elastic deposition and was accompanied by 
extensive plutmism. 

By the Late Triassic-Early Jurassic much of the eastem Omineca Crystalline Belt existed as a *ally submerged ridge, 
and sediment deposition, volcanic activity and ulbamafic intrusions w.wred, related to eastward subduction (of the 
Kootenay Arc). Tectonism continued until early Tertiary time, causing extensive folding, faulting, gnmitoid plutonism 
(including the Nelson and swrmmdii plutcma) and metamaphism of the arc over that period. Post-tectonic regimal uplift 
and erosion was followed by thick succws~ ‘cm of Eocene sedimentary deposition and uotily active alkaline volcanism. 
This resulted in a mixed assemblage ofdacite, and&e and tracbyte. post Eocene erosion created a plateau upar wbi& 
Miocene flood bwdts flowed, covering @o-placer deposits of gold, ptatioum and uranium. Quatwary glaciation and 
rexnt sedimentation did not markedly modify the tqmgraphy. 

Glaciation 

Glaciation in southeast British Columbia occur& in up to 6 separate episodes between 1.6 million and 19,OtH years ago. 
The Cordillenm Ice Sheet advanced along elongate N-S valleys between and over mountain ranges, plucking large blocks 
of outcrop and carrying sxxliieot for long distances. The Oka+gao and Kootmay lobes originated 8OOkm to the nmtb in 
the ntsthesn Selkirk Mountains, and flowed in a southerly to southeasterly direction. As the glaciers retreated, moraines 
were deposited and glacial lakes formed in the deeper vafleys (tithe Okanagan, Arrow and Kootenay Lake valleys). The 
glacial moraines were reworked into glaci&hniat and glacio-lacwtrine deposits (O&II investigated as solltces of 
aggregate), during retreat of the ice sheet 10,000 years ago. 

Work History 

Southeast British Columbia has a very rich history of mineral explwation and exploitation. Several historical mining camps 
lie within the proposed work area. Most activity since tbe 1800’s has historically focussed OIL gold, base metals, aod 
uranium. More recently industrial OanmcxIities such as dimension stcme are being quarried as weI1. Table t pnvides a 
sumnmy of the major mining camps in the work area. 
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Misfile Occurrences 

There are 400 mined ocmrrencos reported in the BC Minfile within the project areas. Oftbese, 367 are pracious and base 
metal (Au,Cu,Pb,Ag,Zn,Mo,Sb, Cr, and Fe) ocmmnces. 21 occurrences are in~il (aluminosilicates, limestone, talc, 
magnetite) or dimensionstone of various lithologies. 6 are attributed to Uranium and Tungsten. I occurrence is a 
manganeserbodonite showing. 8 BC Minfle listings are described as hots+rings, and all are located in reconnaissance 
wmk area 5.1 fluorite wmrrence occurs withii the 82FNW mapsheet, and fluorite is also well known witbii and around 
the Rock Candy mine, jut no& ofArea2. I graphite oozurrmce is present. A taotahml showing is also located east of 
Aree3, in the Blu Stan prospect area 1 keryl showing occurs in the so& 82E mapsbeet. 

Of&se listed above, 3 BC Misfile occurrences in Area5 (reconna issence area) are de&bed es containing kyanite 0T 
silliianite as commodities. Seveml similar occlo~ences are reported in the adjacent Area6 to the northwest, in para- and 
ortho-gneisscs. These occurrences are reliable indicators for the abundance of Al in IithoIogies, aod also indicators of 
metemmphic grade. Since CDnmdlon is en Al oxide (Al203), these areas are prospective for sapphire, ruby, end indus@ii 
corundum deposits. 

lntrdc lithoiogies are defined by the occurrence of ultramafic-altered mineral cvxurreoaze in the BC Miifile, and 
“infwred" ultremefic Idies by aoomalously high Cr, Co, sod Ni values in government stream sediment sampling results. 
There are 12 BC Mint% localities within the work areas that are considered to have ultramafic a&it& These are tased 
on reported ocuvcmces of talc, magnetite, chromium, platinum, nickel, and asbestos. Witbii and to the east of the Nakusp 
Recon area lie several nickel and talc showings withii the tidovician-aged fine clsstic sediients oftbe Broadview 
FOrmatiOn. 

Conmdom (ruby and sapphire) has been reported at two localities adjacent to the work area. The Blu Moon (82FNW259) 
and B~I Starr (82FNW263) properties are metamorphic pegmatite-hosted occmences in e syeoitic host. At these localities, 
corundum occurs in high-grade metas&nenm augen gneisses oftbe Valhalla Complex (syenitic and mmunitic 
compositions). The canaim forms aystals up to I-2cm. Gemstone ccamdum has been found with Hiram, iolite, 
(abnendk~e) gem% sphere and amphibole. ‘Ibis mineralization may be related to the fmit&zpbeline syenite complexes 
nor& of Revelstoke. Noted from additional literature, a 5” blue-grew gem quality sapphire WBS -ored t?om old gold 
workings on the Pend D’OridIe Rives. In addition several sapphii grains were isolated from heavy mineral samples 
collected by the applicant uodcr the 1998 Prospector’s Assistance Program grant. 

E3eryl is reported in hvo localities in tie region in the BC Mintile. At the Midge Creek showing (82FSEO91), large blue 
green beryl crystals with game& magnetite and black tourmaliie oazlr in pegmatite dykea that intrude the Cretaceom 
Baymme granitoid batbolitb. Gem quality aquamarine has been reported at the Valhalla showing (82FNW25 1) in pegmatite 
dykes that intrude the K&alla Mountains. Buy1 occurs with tie and tua$steo at the Tin City showing (082KNEO71) east 
ofthe Nakusp Ream area. 

Commodities 

Gemstones represent a large potential markei for British Cdumbii as f%w mines currmtty supply an increasing global 
demand ‘Ihe demand for gemstmes rises as personal disposable incomes rise. According to a survey quoted by the USGS, 
(ii order ofdeaeasing preference) diamonds, emeralds, sapphires and rubies are the t%ourite jewelry gemstones of US 
(North American) cottsumbs. 

Industrial bayIlium is used principally in allorj to take advantage of its lightweight, high stru~glb, and bigb dum~al 
conductivity. 80% of all bxylliom production in the US in 1998 was used for electronic and eledrical componmts, and 
aerospace and defer% applications. The demand for iodoslrial bsryl is dependent 011 the floctoatin$. although incr&og, 
need for beryllium-aluminum alloys used in the electronics industry. Canada atready provides most oftbe beryllium ore 
imported into the US. 

Poor quality sapphire 01 emery can be mined for its abrasive qualities. To be competitive these must be hi&grade 
deposits. 

Exploration Targets 

The 1999 work area was chosen because it was undetexplored foe gemstone deposits. Based cm existing deposit models, 
other txxxmenoes in the region, gewhemical evidence, and the geological environments present, the areas were considaed 
prospective for mineable deposits of corundum (sapphiiruby) and bayr (emerald/aquamarine). 
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Cwandam (A&OS) 

Gemstone varieties of corundum (sapphire and ruby) occur in moderately high-grade aluminom ri& 
me$asedimentqrodts (BC Deposit Profile #QO9), and in alkali lwalts (BC Deposit Refile #QlO). Ruby is a Cr 
enriched mrkty of gemstone corundum and is mmmonly associated with ulimmafic rocks. The origin of 
sapphires in alkali basalt is not well understood, however, geological evidence suggests that it is subduction acme 
related. Oceaniic sediments and opbiolites subducted to a dep& of approximately 9Okm undergo metamorphism to 
oxundum-bearing eclogite. Volatile rich alkali basaltic magmaq wbicb generally form at a d@b below 90 km 
rise to the earth’s surface. During the ascent ofthe magma, it passes tbrcugb the conmdumiferoos eclogite and 
carries oonmdum xenwrysts and eclogite xenolitbs to the surface very rapidfy. Alkali basaltic rocks in the area 
have been explored for this * ofsapphire wxwrence. Sappbkcs (with mioor rubies) izulkali basaltic rocks 
occur in Eastern Ausbxiia. 

Sapphire is commonly associated with alumbmm rich sediientary rocks. Metamcspbism ofaluminum rich pelitic 
rocks may lead to the development of economic amcentratioos of gemstone sapphires. 0th~ sedimentary rocks 
may tecme enriched in almninum tbrougb contact metamorphism and metawmatism during emplacement of 
aluminum rich alkali intrusive body such as syenites and monzonites. Partial melting and aoatexis during bigb- 
grade metamorphism may lead to aluminum cmidnnent of rocks as the less reftactory components are driven off 
leavings aluminum rich rwk. Sapphii in aluminum rich metasediiemary rocks is commonly associated with 
aluminasilicate minerals such as andaiusite, kyanite OT siilimanite. 

Metamorphism ofpelitic r&s OT pzgmatite dykes in contact with ultramafic rwks may lead to reaction acmes 
cbaractwized by vermiculite sod chlorite after pblogopite. The reaction is commonly relate3 to fluid migmtioo 
along qxst fractures. If the system comains excess aluminum mnmdum crystals may develop. 

Gem wnmdam has ~E=+JI reported io several localities along tbe Westem Cordillem, from Yukon and Alaska, 
tbrougb Briti& Columbia (Empress deposit, Blu Moon and Blu Starr deposits), and in W&ingtor& c*egon, 
Wyoming (Yoho deposit) and Calitii. 

Be and Cr are two coostime& that gtxwally do not occw together io name, yet they are the hue main 
comtimts needed to form emerald. Em&d forms when Be-rids crustal rocks come io contact with Cr-rich 
oceanic and mantle tiivcd ultramalic rocks. Several emerald dqmsits around the world occur in schistase rocks 
(BC Deposits Rofile #407) in contact with or near ultmmafic rocks. Areas with opbiolitic rocks in highly 
metamorpboxd tenainea intruded by late g&tic plutoos are prospective. 

The Columbii Mwtype emerald deposit (BC Deposit Profile #QO6) is a target within the projti area. In Thai 
type of deposit, emeralds occur in black sbaie associated with the in& of metascanatic fluids along major 
structures. Slightly elevated CT values aad a low K/Na ratio near tie area of emerald mkwaliion characterize 
the black shale in the Mono area. Chemical interaction between the hydrothermal fluids and the shale resulted io 
the gmti of emerald cry&Is. ‘Ibis model is also known as the excmetamorpbic em&d deposit model. 

Gem bmyl has been de&bed at several localiis in the Western Cordillera. Occmnnces of emerald sod 
aquamarine are known in British Columbia. 

1999 Field Program 

A total of 104 20-4Okg stream and glaciily derived sediment samples were collected t?om the project area for heavy 
minaal picking., and 97 samples submitted for &aditioaal gewbemical am&&.. ‘lbe field ~sopsam took 59 mandayx for 
two proqectors to complete (see table 2). 7be sample locations am found on figure 2. Descriptive fieldnotes are found in 
Appmdix2. 

Follow-up Exploration Program 

Four areas were s&&d for follow-up work based on heavy mioeral sampling results tican exploration work done 
in 1998. The work attempted to hack the sources of anomalous geochemical (Be) and heavy mineral samples 
(sapphire) up-ice or upstream by more detailed sampling and prospecting. 

-5- 



Ares1 - Boundary Creek Area 

‘The F3oumky Creek Area is a region of extensive pltionism. Jon&c granites k&ode Proterozoic 
sediients to the west and Devonian and Triassic sediimts (and minor ultmmatics) to the south. Late 
Cretan granodicrites intrude b&b the older sediments and the g&tic rocks. The last major intrusive 
event was the emplacement of Eocene Coryell syenite. Remnant younger Eocene volcanic rocks cover 
parts of the area, and are probably tmcbytic flows related to the syenite. 

.?%pIomlIon lwgef 
- It w  thcugbt that sapphire may be relatixl to peraIuminous metasomatic alteration of sediments in 

amtact with the late symite intrusion. Sapphir&earii pegmatite may have been emplaced almg 
the cmtacts of the symite intrusion. A low-level sapphiie anomaly was detected during the 1998 
sampling program, that indicated pcrmtti for a sapphire d-it in the area. 

- It was ~JSD thought that emerald mineralization might be associated with pegmatitic cr schistose 
rocks in this area. This was indicated by low level anomalous Be values &om samples collected 
under the 1998 Roqxztor’s Assistance Rogmm grant. 

Area2 -S&p Creek Area 

The Sheep Creek Area is mderlain by Permian to CarbwifaMls sediients intruded by a granite of 
Jurassic age and lata the large Eocene Cmyeil symite which dominates the area The. sediments form a 
thin rim that wraps around the symitic body. Ultmmafic rocks -within these sedimmts along the 
SW par3 of the area. A NE-SW treodii belt of Jurassic basalt occurs along the SE pmtim of the Sheep 
Creek area, and small Eocene tmchyitc flows cover the e&em margin of the syenite. 

Icxpkwalion T&-gel 
- Follow-up sampling targeted a low level sapphire anomaly generated dwing the 1998 sampling 

program. Its presence indicated sapphire deposit potential for this area. Sapphire could have been 
associated with aluminum-satmated introsives in cmtact with metasedbnmt in this area, or possibly 
be pegmatite hosed. 

- Ruby could have been ass&&d with atuminum-saturated inbwives in contact with metasediment 
or ultramtic (Cdlearing) rocks in this area. 

- Emeralds might have bea associated with metammpbcscxi sediments. Elevated Be values were 
reported from gemhemical samples ColIected during 1998 sampling~ogram. 

Area3 - Lower Arrow Lake Area 

Proterozoic and Paleozoic me#sedimmtmy rocks are intruded by Jurassic granite Cretaceow 
gxwmdimireS intrude the NW put of the Lower Arrow Lakes Area. Eocene Spite of the Co@ 
Intrusives intie the NW part of the projec3 area fbrming a large plutm that is in contact with the 
Proterozoic sediments almg the west and 8rmite-granodiwite to the east Smaller syenite bodies in&&e 
the SE part ofthe project and are in cm&act with the granite and the Paleozoic metasedimmts. 

Exphation Torger 
- Sapphire was su@ to ocau in pegmatite along syenite cmtxts in the NW portion oftbis area. 

This target was implied by the atmmaious cmcentration of Tmtalite, a Tantalum bearing mineral 
that is commonly found in these pegmatites. Similarly, J3CMimGle records a tmtakun occurrence 
near the Blu Stan property, a known sapphire deposit. 

- In the SE part of the Lower Arrow Lake Area, sapphire in metasediimtary rocks was the 
exploratiort target. A low-level sapphire grain anomaly uncovered during the 1998 sampling 
program indicated sapphii deposit potential for the area. 

- South ofthe tantalum grain anomalies (recovered undo the 1998 l%spector’s Assistance Program 
grant) are two Be gecchemical anomalies. This coincidence indicated the possibility of emerald 
minaaliiim io * pegmatitic host. 

Am4 - Summit Creek Area 

The Smit Creek area is underlain by B series of parallel supmaustal layen oriented NNE-SSW, 
ranging hm Precambrian on the east side to Camlriao and CXdovicii ages on the west. Limologies 
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in&de greenstones, arenites, conglomemtes, greywackes and limestones. Minor Jurassic granite stocks 
hb’ude the south parl ofthe area and Cretawxs gtanodiorite impinge on rozks east and west of the 
Summit creek area. 

EqImdion Tar&t 
- Em&d minemlizaticn was thought to occur in this area in scbistose rocks. Elevated Be values were 

reported from geochemical samples collected during the 1998 sampling program. ‘Ibe prwmce of 
Crdiopside and ofivine @r&s in till samples indicated thae may be ultrama6c rocks in the area that 
could provide a soone of chromium. AJthougb a BC Mint% fepmt exists t%r a small bwyliimn 
occorrence in a pegmatite dyke at Summit Creek, there may be more in the area. 

Reconnaissance Exploration Program 

One area was chosen fix reconnaissance expIot&m undo the 1999 Rospeztw’s Assistance Rogcam. A second 
area was added during the field program. 

The objective of the rexmais same portion oftbe progmm was to identify areas of intwest fa follow-up work 
(ultimately leading to land wtion), and/or to cwfidently “sterilize” was of unpnxpwtive ground quidily so 
that future expfcratioo resow= would be used elsewfiae in more. PraEpective weas. Low geochemical and havy 
mined thresholds for auamdy identificaticm would determine areas of future follow-up work. 

Work consisted of prospecting, and heavy mineravgeDchanica1 sampling for sapphire and ememld mineralization. 
Metamccphosed intrusive rocks, shale, aluminum-rich m&wdimentmy rocks (especially those units with late 
syenitic idusks nearby), and alkali introsive rocks were considered geological targets and wed as the main 
focus for prospecting withii the project area. 

20-40 kg samples were collected for heavy mineral picking alcng pseudo-Ii& down stream/ice and over 
praspzctive areas, In additii smalla 5OOg samples we collated for gecebemical analysis. 

Area5 - Nakasp Recon Am 

NW-SE tratding bands of Cambrian to Devonian age sediments and Permian to Carboniferous basalt 
occur in the NE part of the region. The SW part of the an% is dominated by line clasi~c sediments of 
Triassic age intruded by minor Cretaceus gmnodicrite. These rocks are all inbudwl by a lar& etIiptical 
Jurassic mcmzcmite pluton in the centre of the urea Immediately we32 of the area is * large high grade 
metamorphic gneiss terraio (pamgneisa and nthogneiss) with interbedded marbles. 

Eqbmrlon Tar@ 
- Sapphiie c&d be associated with tie aluminum-saturated moounite intrusive unit in contact with 

the mMments Heavy mineral samples were collected down-ice ofthe margins of tie intrusive 
t* tesi for this tyP.2 of minaalizatice. 

Emerald miner&a&m in the ncatb part oftbe area was indicated by minfile occurrences of 3e. Be 
occwenres are -mm along the entire length of the Foreland beft in BC. Geochaaical samples were 
collected to test fw additiaml Be over the remaindez of Are35 

Arca6 - Lnmby Recw Area 

‘hii is a large high-grade metamorphic gneiss terrain (paragneiss and orthogneiss) with inrerbedded 
marbles to the east. It is part of the Shuswap Assemblage, and older &ma r&s of any other sampling 
-. 

.CxpWtionT~~ 
- Sapphire could be associated with the almninum-saturated memmaphosed intrusive unit. 

Aluminosilicates are remxted in BCMinfile on the eastem side (kvanite. andalusite and sillimaoite~. 
Heavy mineral sampl&were collected in the cmm~ ofthe unit & iest f&this type ofminmalizatioh. 

-7. 



Table2 - Prospecting Days 

Work days -June 17,1999 to October 3 I, 1999 
DATE PROJECT AREA PROSPE 

17-Jun-98 Boundary Creek 2 
18Jun-98 Boundary Creek 2 
19Jun-98 B 
20-Jun-98 Boundary Creek 2 
28-Jun-98 Boundary Creek 2 
27-Jut-48 Boundary Creek 2 
30&n-98 N. Arrmv Lake Area 2 
0%Jul-98 

pefd sampling and pros1 
Ifield sampling and pmspecti% 

ItleAd aa 
Isemdf 
,sz 
fitru 

F’wpecting within the geological target -ils included contirmation of target rocks, identitication of major @uchral 
features, and recognition of hydmthwmal, metamorphic and m&somatic aiteration and mineraliiion where possible. 
Identification of iosdirection indicators (eg; s&e, flute marks, cirques, etc.. ,) sod type of surficial materials was re0arl.A 
to aid in later interpr&ation. 
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Glacial till was the priority sample media. Where till was not available or where access was difficult, stream sediments 
were collected.. Colluvium was distinguished from parent glacial material where it was of obvious 1-1 provenawe (i.e. 
local rock hgments in soil). GIacioflwial materiaI was noted where sampled but avoided due to dil?iculties in 
interpretation of distance traveled by the sediment. 

Suitable sample sites were pIarmed befweband. 20 - 40kg samples were collected 3-8km apart aloog pseudr&nes down 
stream/ice sod over each prosptxtive area. Each sample site was recorded (XI a 1:250,000 topographic map sheet. 
Descriptive notes on the sample material were recorded cm a tield note form. 

Each surficial material sample was collected from a hand-dug pit and sieved immediitely to -6mm. In general, 
approximately 20 liters ofdmm sieved sedimeot was cc&cted for each sampie. Ihe oversize sieve 6action was I& in the 
field and a rough peroentage of size components estimated and recorded on the field note form. Each sample was tJn 
tmm4emd to 2 plastic sample bags, labeled, tied shot, and weighed with a 6al-1 scale. 

Depending cm the availability of water, sample size was reduced fbr final tranqxal by sieving to -O.ghm IX -3mm either 
at a cemral location at the end ofeacb day or at a later date. The weight of each size f&tion was recuded. Samples were 
either trans~ to the tab immediately fat processing w  cached for pick-up at a later date. 

Stream sediment samples were wllected fmm trap sites tiere possible, ensuring collection of heavier mioerals and 
Gagments. One 20-30kg sample was collected per site, sieved to -6mm onsite. Samples cm average filled one plastic 
sample bag (lOliters). 

Sample collectiw field notes for all mples wlltied during the 1999 fieeld season are fouod io Appendix 2. Sample 
Iccations are displayed cm figure 2. 

Laboratory Pro&urn 

In the lab, the tiU and sbeam sediment samples were weigbed and a 5OOg aIiquot oMained tican each 20-l&r sample prior 
to processing. ‘Ibe aliquot was retained for sample character reference and selective geochemical analysis. fhe samples 
were f&n ConceRtited according to particle size, density and faronnagnetic nature of the grains. 7he laboratory steps are 
illustrakd io Figure 3. 

Initially, the sample were soaked tuietly in water to disaggregate and wet all oftbe mineral grains Well-compacted 
samples were soaked and agitated in a calgonite solution for an extended p&cd oftime to aid in d&aggregation. Next, the 
sample was sieved to -3mm by hand Several washings with clean water ensured that the sample was deslimed. The +3mm 
was discarded with the exception of about SOOg which was retained for pebble uwnt analysis at a later date. The deslimed 
-3mm material was pre-mcettmti in a mxhaoical pan cwc&rator. 0n average, sampIes were reduced by 90-96s by 
weight. Thepan concentrates were dried and weighed in a low-temperature drying oven. 

Dried pa0 concentmtes were sieved at 0.85mm and 0.25mm. If magnetite content was anrmalwsly high a hand magnet 
was used to extract it. The +0.85mm and 4T25mm sieve fiacticns were weighed and stored. Heavy minerals we 
separated t?om tbe -0.85+0.25mm t%cticn using Liddum Metahmgstate (LMT), a watewohtble non-toxic heavy Iiquid 
with a specific gravity of 3.0. The -3.Osg and + 3.Osg ftxtiioas were washed and dried. The LMT lights were discarded. 

‘Ibe +3.Osg heavy mimal t7action was further separated by magnetic charact~istics. The fmmoagoetic minerals were 
separated out initially using a hand magnet. The ncn-magnetic fraction was sieved to 0.6mm, and the +O.&mn f+xtiu~ was 
m-ted uoder a binocular microscope. The -0.6mm t&tion was passed through a Fraak Isodynamic separator at 0.1,0.4, 
O&1.2 and 2 amps The +1.2 sod +2amp 6actions were then observed under binocoIar microscope for sapphires :+ 
indicator mimd picking. 

-lO- 
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Sample Processing 

Ail 104 heavy mineral samples have been processed. These comprise sbeam sediment and glaciaUy-daivcd sediment. 
Grain pick& has been carried out fw sapphire ,~r&ns only due to time conshaints and the focus of the heavy mineral 
program m that commodity. No microprobe work was carried out. 

Appendix 3 outlinea the results of heavy min& sample processing and picking for sappbii ?rcInj for all samples. 

97 samples were submitted to Cbemex Laboratories ofNorth Vancower for multi-element geochemistry. The standard 
multi&meat package provided wuabiag, sieving to -E&aesh, and Nib’&, Hydrofluoric, Perchloric Total Acid Digestion, 
with ICP-AES analysis of each sample for 24 elements. This package was cbosw because of the range of elements 
report& and the fact that detection limits for Be are still low enough to detti low level anomalies similar to those 
rqmtd last year (on the order of 4ppm OT higha). Detection limits are aa follows: Al O.Ol%, Ba @pm, Be OSp$an, Bi 
2ppm, Cd O.Sppm, CaO.OlY+ Cr lppm, Co Ippm, Cu Ippm, FeO.Ol%, PbZppn, Mg O.Ol%, Ma 5ppm, MO @pm, Ni 
Ippm, P IOppm, K O.Ol%, AgO.2ppm, NaO.Ol%, Sr lppm, Ti 0.01% W IOppm, V lppm aadZo 2ppm 

Appendix 4 reports the muk.ielmmt geochemistry analytical results, acid a summary of anomalous samples is found in 
table 4. The amxnalous tIreshold value for each element was arrived at by calculation of the folIowing formula: 

THRESHOLD = MEAN + (3” ST0 DEV) 
For the purpose oftbis cakulatim, all samples below detection liiit were equated to ‘h d&xtion limit (eg; iO.2ppa1 ws 
converted to 0. lppm). Results for all 97 samples were used. 

A total of $17,700 was budgeted to complete the 1999 exploration program. The applicant requested timdii for $iO,DOO 
through the Prospectors Assistance Program. Actmd expenditures are summarized in the tables below. Some receipts have 
been mclosed as Appendix 5. The actual expenditures exceed the budgeted amount because extra samples were collected 
as the Lumby Area was added to the program later in the seaurn. 

Table 3a. - Rojerxed Pmapecting Budget 
Q!AamY 

Samph~ Colbctim (%days) I(EJJ 204okg HM and 100 ~ezchm QTI-@=) 

WESS It@ womw I t 

Table 3b. - Achxd Rmpect~ Expenses 
fluSo& I- I- 

sample col)scblon I(104 2G4’3~HMmd97geochemslmpW 

kt91OWdav I 9 5.800 

I 
RepwtWrmg 9 400 

Total I I I $ 19,992 
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Table 4 - Summary of Anomalous Samples Based on Statistical Threshold Value 

I I I I I I I I 
Y At4oMALow 3 2 2 1 4 3 2 1 3 3 1 
SAhlPLES 
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Results / Summary 

Area 1 - Beundarv Creek 

This area was chose0 for exploration work to follow-up a sapphire uncovered by sampliig under the 1998 PAP. 
Aluminum-rids minerals such as -dmn/sapphire are common where alkalic introsives are found in contact with 
sedtbnentary rocks in a metamaphosed environment. 

16 heavy mineral samples were collected (see Appendix 2). These cotnprise 11 till, lglaciofluvial, and 4 stream sediient 
samples. Sandy-silty and sandy to glaciofluvial compositions dominate the till samples t?om this area. The clay component 
is small. The swficial sediment layer appears quite thick in this area. Oxidation of veneer and blanket tills is common. 
Some colluvimn is also present. 

The regional glacial ice direction is Finn tie NNW to SSE, with local scouring and deposition almg N-S valleys. 

Augite-titmitediopside is the heavy mineral assemblage in this area 

Follow-up heavy mineral sampling wound wnple 9& 160 returned only one other sapphire grain. ‘Ibii grain was present in 
sample 99K-0040, a sandy till, immediately next to the anomalous sample from last year. Based on this wolf t%tba 
follow-up work for sapphire in this area is not rewmmended. 

Ares 2 -Sheen Creek 

This area was chosen for exploration work to follow-up Be and sapphire owunenw. Alkalic introsives (syenite) in contact 
with he elastic metasediients and oliramafic rocks make the area prospective for sappke and emerald A single beyl 
cxmmatce has been noted in tie BC MiliIe &II this area. 

Heavy mineral samples collected fMm the sheep Creek area this year include 3 straun sedimmt and 7 till samples (see 
Appendix 2). Till samples consist predmninaotly of silty sandy till with minor clay and gravel ccmpon~ts. The material is 
present as a vent that is commonly oxidized to a reddish coloor. 

The regional ice flow direction is t?om the NNW to the SSE. Au&e-g&b& is the heavy mineral assemblage in this area. 

Follow-up heavy mineral sampling in this area not mly reproduced the 2 single-grain sapphire anomalies found last year, 
the atmmalous area was expanded Unfwhmately, the tow grain counts found suggest a rich deposit is not present in this 
ma The grains present cart be explained by either low cmcmtrations of the minentl in or arwnd the syenite, or even as 
part of a vay large dispasim train from the Blu Stan deposit to the NNE. Fwrtbff follow-up is not recommended for 
sqphirer. 

Six surficial sediment samples from this area owtain anomalous amounts of at least one element analyzed for in the 24- 
element package. Cr, Mg, Ni and Pb are likely anomalous due to the proximity of these samples to ultrama6c bodies (and 
basalt). High P content refleds a cmc~l~tiw of the apatite crystals found in the Sheep Creek syenite. 

Am3-ArmwLnke 

The northwestern part of this area was chosen for exploration work in 1998 because of the presence of ultmmafic reeks in 
an am inbuded by syenite. The ultramafics may have provided a source of cbrmoe for formation of ememl&greeo beryl. 
Tbe 1999 follow-up concentrated on the Be and associated Tag&n anomalies &II the 1998 program. 

5 stream sediment and 2 tili samples were a&&d to expiore the untested mountsin range to the west for 
sapphire y.xwe > None were found. 

The Southeastern part ofthis area was chosen for work io 1998 because of the presence of alkalic intrusive rocks with 
black shale. The black shale may have provided the chrome necessary for form&m of ruby cmmdum. Follow-up work in 
1999 centered on a sapphire &rain anomaly f?om the 1998 program. 



2 stream and 5 glacially-derived sediment heavy minaal samples were collected ftcm this area. The till is compact, light to 
medium brown, and contains mainly subrounded pebbles and cobble. The heavy mineral assemblage for these samples is 
dominated by augite, diopside, tit&e and hcrnblende 

Although sapphiie~~s were confirmed up-ice and down-*earn oftbe original single-grain anomaly, the wry low 
grain counts suggest e~tber a wry distal source or simply very low concentrations of the mineral. The presence of such low 
quantities of sapphire may also be expIained by dispersion ticm the BIu Starr deposit area to the NE by an earlier 
glaciaticn. Furtha exploration in the immediate area is not recotmnended. 

A single sample in this area is womslow in silver. There are silver-gold-copper showing in the area reported by 
BcMinfile. 

Area 4 -Summit Creek 

This area was chosen for exploration work in 1998 because of the reported occurrences of beryl sod alumimxilicate 
mimxals. The 1998 program mcovemxi elevated Be values and Taohdum/CoIumbite heavy mineral grains.1999 Follow-up 
work consisted of colIection of geocbemical samples as well 85 2 stream and 5 till samples. 

The tiU was mainly compact bad till, sandy and silty, with minor oxidation. The last glacial ice flow was &can the NNW 
aod ENE. 

‘Ihii area contains the only anomalous Be value thn the multielemeot geochemistry. A value of 6.5, highu tbw that 
reported in the area during the 1998 program, was obtained The central pation of the Summit Creek area is obviously 
ancumlous in Be, but the low Cr values reported in this area suggest tbe foanation of emaald is unlikely. 

Area 5 - Nakum 

This area was chasen for rwonoaissance for bosh ccmmodities. Heavy mineral samples were collected to test for sapphire 
minaalizatim Sqphii mincraliit~ was most likely where the aluminum-satorated monzonitc came into contact with 
mem?ediments. The NNW-&king strata in the n&hem portion of the area was considered favourable for emerald 
potential. 

10 stream sediient and 3 1 glaciaI&derived sediment (mcloding 26 till, 3 ~luviom, 2 glaciofluvial) samples were 
cdxted from the area Fissile basal till was common. Both silty-sandy till wd gravelly-sandy till am well represented io 
this area, with cnlluvium developed locally. The till is gemrally light txown to brown. 

The last glacial event &wed approximately NN W to SSE and N to S in the area %ly one singlag& 
sappbie q&G anomaly was found. Follow-up for sapphirt is not wnwted 

This ara omtaios seyen samples aoomalous in ai least mte element of the 24-elements analyzed fw. On the esstan side, 
sample 98K-012B in 9 metals. llGs is not slnprising since it is located in a vay rich metallifww belt, and wrrowoded by 
Co-Au-Ag-Pb-Zn-Fe showinga, as described by BCMinfile. Two samples in the nailtwestevn part of the area are 
anomalous in V, Mo, Pb and MO. This cao be explained by the fact that they b&b lie down-ice and in the same strata as 
ubramatic bodies to the natb (asbestos and tafc reported by BCMinfile). Samples in the southan pcetion of this ara arc 
rich in Cd, MO, Zn, Ag,, Bi and V. These samples reinforce the prexnce of moiybdenite showings and Ag-Pb-Zn 
mindization repotted in the BCMinUle. 

Area 6 - Lnmby 

This area was added to the program aft= &n&al of tbe 1999 PAP prqosal. It was chosen for recommisraoce for 
sapphire because of the many aluminosilicate cccorrences repotted in the area in BCMinfile. 

12 heavy mineral samples were collected to test for sapphire mineralization. The samples were all stream samples, and the 
pmgmn was designed to test drainage basins on l&h sides of the Shoswap River Valley. 

Homblcndegamct+/-silIima& was the major assemblage fouod. 

No sapphii were diswvered in &ii area. No tmomdous values were ratumed by geochemical analysis. 
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BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
w One technical report to be completed for each project area. 

l Refer to Program Requirement~egulations 15 to 17, page 6. 
l If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of the 

supporting data (see section 16) required with this TECHNICAL REPORT. 

Name /?&?a kiivJ&M# Reference Number ~,&@3 /%+ 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) w _ MMFILE No. if applicable - 

Location of project Area NTS Long I\ R .s d ‘$-%? C TLat ,A4 ,,z d 

Deccription of Location and Access &&x5 h 4W.73 fiZf&On &+-X&Z n99& . 
d 

Main Commodities Searched For /Jzm. FTiL+UJ 

Known Mineral Occurrences in Project Area - UUI &&Cf- 

WORK PERFORMED 

1, Conventional Prospecting (area) &.Llt 

2. Geological Mapping (hectares/scale) No 

3. Geochemical (type and no. of samples) 97 Q&v&m /%+r/r%zq&5 /I?+ 

4. Geophysical (type and line km) HO 

5. Physical Work (type and amount) n/n .%?rnDhrn - 

6. Drilling (no. holes, size, depth in m, total m) #O 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities 

Location (show on map) Lat. 

Best assay/sample type 

/\/om Claim Name - 

94 32 / ‘PJ Long 11% S/d Elevation 

Description of mineralization, host rocks, anomalies 

Supporting data must be submitted with this TECHNICAL REPORT 
Information on this form ti ronfideotial Tar one year from the date olrrcript subject to the provisians of the Freedom ofln/o&on Ad 

Prospectors Assistance Program-Guidebook 1999 



BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
l One technical report to be completed for each project area. 
. Refer to Program Requirements/Regulations 15 to 17, page 6. 
. If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of the 

supporting data (see section 16) required with this TECHNICAL REPORT. 

Name /,?%hcK f%/&#R Reference Number ‘?$?0& ,=@ 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) MINFILE No. if applicable - 

Location of Project Area NTS 4YfJ Long //<Y//J 

De&ription of Location and Access a& &z.# #Wn *UC&m /??w& riQ?.& . 

Main Commodities Searched For f?d. <~OJ 

Known Mineral Occurrences in Project Area - C.%ti-b- 
.’ 

WORK PERFORMED 

I. Conventional Prospecting (area) L&?-i 

2. Geological Mapping (hectares/scale) No 

3. Geochemical (type and no. of samples) ‘?7 c+f+?&wq /~/,~a+&, /O#/wa 

4. Geophysical (type and lie km) /\/o 
Y 

5. Physical Work (type and amount) Ah some//n;; - 

6. Drilling (no. holes, size, depth in m, total m) /%-J 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities 

Location (show on map) Lat. 

Supporting data must be submitted with this TECHNICAL REPORT 
lnform~tian on this form is confidential Tar one year from the dab of rceript subject to the provision3 of the Freedom o/ln/ormmioon Rd. 

Prospectors Assistance Program - Guidebook 1999 IS 



BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
l One technical report to be completed for each project area. 

l Refer to Program RequiremenWRegulations 15 to 17, page 6. 
. If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of the 

supporting data (see section 16) required with this TECHNICAL REPORT. 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) MINFILE No. if applicable - 

Location of Project Area NTS Long /7x’- / IJ 

Des‘criptionof Locationand Access &?&j5 h &Jr, /?U&~ / g&zi &&~i& . 
d t!zu c/ 

Main Commodities Searched For Fm.fT&zu, i?zf+A?d 

Known Mineral Occurrences in Project Area - rb/~ CZWCf- 

WORK PERFORMED 

1. Conventional Prospecting (area) L&T 

2. Geological Mapping (hectares/scale) /h 

3. Geochemical (type and no. of samples) 67 c??A-&M 

4. Geophysical (type and line km) NO 

5. Physical Work (type and amount) n/n some/h - 
6. Drilling (no. holes, size, depth in m, total m) #O 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities 

Location (show on map) Lat. 

Claim Name ‘- 

Long /if, 33 lJ I Elevation 

Supporting data must be submitted with this TECHNICAL REPORT 
Information on this form is eontidentid for one yrnr from the date of rrreipt subjd to the provisions of the Fmdom ofI@rmdionAcr. 

Prospectors Assistance Program - Guidebook 1999 I5 



BRITISH COLUMMA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
. One technical report to be completed for each project area. 

l Refer to Program Requirements/Regulations 15 to 17, page 6. 
. If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of the 

supporting data (see section 16) required with this TECHNICAL REPORT. 

Name /y)AfiK b/PM Reference Number 9?/$6’ pdf 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) %m~, / && MMFILE No. if applicable - 

Location of Project Area NTS %2F Lat #9/.?d Long fl~.~U 

Des‘cription of Location and Access &?&<?,rS & ‘/WD ?%C&W, /&Z&Z J?%?C& . 

WORK PERFORMED 

I. Conventional Prospecting (area) &?clr 
2. Geological Mapping (hectares/scale) MD 

3. Geochemical (type and no. of samples) 97 Q&Z&m /s;zh/,&%+& /O$h&& c 

4. Geophysical (type and lie km) No 

5. Physical Work (type and amount) A/n zm7DbA - 
6. Drilling (no. holes, size, depth in m, total m) /% 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities /%/JJ ClaimName - 

Location (show on map) Lat. ?f. 3&d Longs ,x65 h/ Elevation 

Best assaylsampletype tie 5a& & &2. &?‘n &.&&&!+&A/ &2&i&% 

Description of mineralization. host rocks, anomalies AX@/ - U&%flY&d 

Supporting data must be submitted with this TECHNICAL REPORT 
Marmarion on this Iorm is umfidmtid Car one year from the date or receipt subject to the provisions of the Flrrdom of~formnrion AC,. 

Prospectors Assistance Program - Guidebook 1999 



BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
. One technical report to be completed for each project area. 
. Refer to Program RequiremenWRegulatioos 15 to 17, page 6. 
. If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of tbe 

supporting data (see section 16) required with this TECHNICAL REPORT. 

Name /?%hcx f4-il!kmm Reference Number 

LOCATIONtCOMMODITIES 

Project Area (as listed in Part A) 

Location of Project Area NTS %yz 

Lat M~F$;oJfap~pl T? 

/I3 h/ 

De&iption of Location and Access Qc?mijS /&.4 4wj7 Tucson /-A 755x?& + ~ 

Main Commodities Searched For /zw. 22%xp&hJ 

Known Mineral Occurrences in Project Area -&I 

WORK PERFORMED 

1. Conventional Prospecting (area) 

2. Geological Mapping (hectares/scale) /vfl 

3. Cieochemical (type and no. of samples) 97 a+& /?&/,%u+&.? /O+ 

4. Geophysical (type and line km) NO 

5. Physical Work (type and amount) n/n -5cv?m/m - 

6. Drilling (no. holes, size, depth in m, total m) #o 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities 

Location (show on map) Lat. 

Best assay/sample type 
/ 

NL# Claim Name - 
JLa.-,t &pf. Elevation 

. 

Description of mineralization, host rocks, anomalies 

Supporting data must be submitted with this TECHNICAL REPORT 
lnhrmstion on this form is comidmtizl for one year from the date of receipt subject to the provisions 01 the Freedom o/ln/ormoon Act 

Prospectors Assisrance Program - Guidebook 1999 15 



BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
. One technical report to be completed for each project area. 

. Refer to Program RequirementslRegulations 15 to 17, page 6. 

. If work was performed on claims a copy of the applicable assessment report may be submitted in lieu of the 
supporting data (see section 16) required with this TECHNICAL REPORT. 

NMlte /rh& ?KLh!!~~rn Reference Number R,J$?& a$ 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) LU,w& MINFILE No. if applicable - 

Location of Project Area NTS %dL Lat 5L?.,sd Long i/X ,A A/ 

D&ription of Location and Access a/Y%;,5 & L/MD hL&W, /hX&%T T&B& . 
d 

Main Commodities Searched For r+?-ia?~ F5k+44AOJ 

Known Mineral Occurrences in Project Area - &, &&&flH- 
: 

WORK PERFORMED 

1. Conventional Prospecting (area) et&?< 
2. Geological Mapping (hectares/scale) No 

3. Geochemical (type and no. of samples) 97 %=&on /&“M /Dq c 

4. Geophysical (type and line km) NO 

5. Physical Work (type and amount) Ah so/nD//n;; - 

6. Drilling (no. holes, size, depth in m, total m) No 

7. Other (specify) 

SIGNIFICANT RESULTS 
Commodities Nom. 

Location (show on map) Lat. - 

Best assay/sample type /vom 

Description of mineralization, host rocks, anomalies 

Claim Name - 

Long - Elevation 

d&Js$c& # -aA/?hd. 

Supporting data must be submitted with this TECHNICAL REPORT 
Information oo this form is e~nBdentinl for one year from the date or receipt subject to the provirions of the Freu’on~ o~I/ormadon Ad 

Prospectors Asxirfance Program - Guidebook 1999 15 
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Appendix 3 

SAF!‘HIRE/CORUNDlJM GRAIN PiCItING RESULTS’ 

98K-00126 
98KXIO13A 
a9K-00136 
98K-OO14A 
98K-ooI4B 

18K-OO21A 

)8K-O021B 
S8Km22A 
‘8K-00228 
8K-OO23A 

8K-OO23B 
8K-ocmA 
8K-OO24B 
BK-002% 
BK-OO25B 
BK-OO25C 
BK-uo28A 
BK-W26B 
WOO27A 
WOO27B 
3K-OO27C 
SK-OO28A 
3K-oo28B 
3coo4oA 
3K-WlOB 
3K-1010 
3K-1011 
3K-1012 
3K-1013 0 

I 

walk- I”.% I 

99K-0010 
99K-0020 
99K-0030 
99K-OC40 
99K-0050 
99K-0080 
99K-0070 
99K-GU80 

99K-0090 
99K-0100 
39K-OllOA 
39&01?08 
99K-0120 

99K-0130 
9%0140 
%K-O15QA 
BK-01508 
QKXIWJA 
BKU6OB 
QK-017OA 
9K-01708 

b9K-0180 
WK-OIQO 
l9K-0200 
b9K-0210 
WC-0220 
@K-o230 
181<0240 
I9K-0245 
QK-0246 
‘W-0247 
QKXl249 

99K-0250 
99K-0251 
QQK-0252 
9SK-1000 
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APPENDIX 4 

ANALYTKYL RESULTS 
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