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Exploration  Report - BC Prosbectors Assistance  Program 
, , , , ,  , 

Introduction 

This report is submitted to fulfill the Program 4eportrequirement of the 1998  Prospector's  Assistance  Program 
for applicant Mark  Kolebaba and prospecting p e r .  

The  program  focuses  mainly on gemstone  explbration  in the Okanagan-Kootenay  region. Primary commodities 
are beryl and oonmdum. Secondary  commoditiks include gold  and  base  metals. 

activities. The purpose  of the reconnaissance ogram was to quickly and effectively evaluate the prospectivity 
Geochemical  and  heavy mineral sampling of stieam and  glacially  derived sediients accompanied  prospecting 

be completed. By  May 1999  we will be prepary to conduct  more  detailed  follow-up  sampliin&  mapping, 
of this large  area  for  economic  deposits.  By A$l1999 all geochemical  and  heavy mineral sampling results will 

prospecting andor claim staking on the anomyous areas defined in 1998/1999.  A  budget of $41,000 was 
submitted  for this program.  Actual costs total19 $36,750.  Funding from the BC Prospector's  Assistance 
Program  in the amount of  $10,000 was obtam+ to offset the costs of fieldwork  and  logistical  expenses. 

Location  and Access 

The  1998  program  area  mainly  covered the eastern half of NTS sheet  82E  and  western half of NTS sheet  82F. 
The area is bounded  by  longitude  119"IS' to the west, and the Kootenay  Lake area at longitude 116'45' to the 
east, the International  Boundary to  the south,  and 5O"lO' to  the north (figure 1). The dimensions of the area are 
approximately 100 x 150 km in size covering an area of  about  15000km2. 

Physiographically, this includes the southern  portions of, kom west to east, the Okanagan Highland,  Monashee 
Mountains,  and  Selkirk  Mountains.  Elevations  range from 70Om in the major valleys to over 250Om at Kokanee 
Glacier  Provincial  Park. 

The program  area is traversed by several major  highways,  including Hwy3 (which runs along the southern 
border), Hwy6 (which runs approximately E-W across the central  portion of the area), and Hwy3 1  (which runs 
approximately N-S along the eastern l i i i t  of the area). To assist in the collection of the large  heavy minaal 
samples  and to cover  more  ground,  logging roads accessible by four-wheel drive were the primary mode of 
transport.  These  roads  were  navigated  using  a 1:250,000 scale generalized  logging  road  compilation  map. 
Lodging  was  obtained  in areas most  convenient to  the work sites. Base  camps  set  up in Provincial  parks, 
Provincial  recreation  sites, and motels were utilized for periods of 2-7 days at a  time. 

~ 

I 

Geology 

The  Southeastern  Canadian  Cordillera in British  Columbia is comprised  of  a  folded  metamorphic  and  plutonic 
"core  zone", the Omiieca Crystallime  Belt. l$is regional fold belt  underwent  prolonged  intense  orogenic  activity 
involving regional metamorphism,  severe pajetrative deformation,  plutonism,  and largescale uplift. The area of 
interest  of this prognun is centered  over the p'ortions of the belt known as the Okanagan  Plutonic  and 
Metamorphic  Complex to the north,  and the  kootenay Arc Terrain to the east.  Proterozoic  basement rocks are 
overlain by extensive  Lower  Paleozoic  (Car$niferom to Permian) oceanic  and arc facies  rocks,  including 
ultramafic  bodies,  mainly  near the Canada-US  border.  Plutonism,  polyphase  deformation,  and  high-grade  contact 
and regional metamorphism aeated the Okanagan Complex  during the Middle Jnrassic to Early Cretamns 
period. Compositionsrange from granite to &anodiorite. structural trends within the ~huswap Complex 
(icludmg Okanagan  Plutonic  and Metamqhic Complex) are largely related to gneissic  domes. Two domal 
structures are !mown within the complex. Thy:  Valhalla  dome east of  Arrow  Lake,  near the contact  with the 
Kootenay Arc, and the Okanagan  Gneiss  Dome,  southeast  of  Osoyoos in Washington. 
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The  Kootenay  Arc,  an  intensely  deformed arc of metamorphic  rocks  convex to  the east, envelops the eastern 

Early  Paleozoic  deposition  of fine grained  clastic  sediments  occurred  adjacent to a  carbonate  shelf  (of the North 
edge  of the O h a g a n  Plutonic  and  Mefamo+hic  Complex,  and f&s the western  limit of the program  area. 

American  Craton).  Continued  weathering  of the partially  submerged  Purcell  Mountains  and  reworking by 
currents resulted in  a Cambrii  succession  of  quartzose  sediments  along the length  of the arc.  Black  shale  and 
then  carbonate  developed  during  Devonian  time.  Tectonic  activity  caused  several  episodes  of  volcanism,  mainly 
through fissures  west  of the arc over  a long period  of  time. A major  orogenic  event in the Middle  Paleozoic 
resulted  in  further  clastic  deposition  and was accompanied by extensive  plutonism. 

By the Late Triassic - Early Jurassic much  of the eastem Omineca  Crystalline  Belt  existed as a partially 
submerged  ridge,  and  sediment  deposition,  volcanic  activity  and  ultramafic  intrusions  occurred,  related to 
eastward  subduction (of the Kootenay  Arc).  Tectonism  continued  until  early  Tertiary  time,  causing  extensive 
folding,  faulting,  granitoid  plutonism  (including  the  Nelson  and  surrounding  plutons)  and  metamorphism  of the 
arc  over that period.  Post-tectonic  regional  uplift  and  erosion  was  followed by thick successions of  Eocene 
sedimentary  deposition  and  unusually  active  alkaline  volcanism.  This  resulted in a  mixed  assemblage  of  dacite, 
andesite and  trachyte.  Post  Eocene  erosion mated a  plateau upon which  Miocene flood basalts flowed,  covering 
palmplacer deposits of  gold,  platinum  and  uranium.  Quaternary  glaciation  and  recent  sedimentation  did  not 
markedly  modify the topography. 

Glaciation 

Glaciation  in  southeast  British  Columbia  occurred  in up to 6 separate  episodes  between 1.6 million  and 19,000 
yeys ago.  The C0rdilla;ln Ice Sheet  advanced  along  elongate N-S valleys between and  over  mountain  ranges, 
plucking  large  blocks  of  outcrop  and  carrying  sediment  for long distances. The Okanagan  and  Kootenay  lobes 
originated 800km to the north in the northern  Selkirk  Mountains,  and  flowed  in  a  southerly to southeasterly 
direction. As the glaciers  retreated,  moraines  were  deposited  and  glacial  lakes  formed  in the deeper  valleys  (such 
as the  Okanagan,  Arrow  and  Kootenay  Lake  valleys).  The  glacial  moraines  were  reworked into glaciefluvial 
and  glacio-lacustrine  deposits  (often  investigated as sources of  aggregate),  during  retreat  of the ice sheet 10,000 
years  ago. 

Work History 

miniig camps lie within the proposed  work  area.  Most  activity since the 1800's has historically  focussed on 
Southeast  British  Columbia has a  very  rich  history  of  mineral  exploration  and  exploitation.  Several  historical 

gold, base metals,  and  uranium.  More  recently  industrial  commodities  such as dimension  stone are being 
quarried as well.  Table 1 provides  a  summary  of the major miniig camps  in the proposed  work  area. 

Table 1. "ajor Mining Camps in the project area. 
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Minfde  Occurrences 

There are 1380  mineral  occurrences  reported  in the BC Minfile  withm the proposed  project  area.  Of 
these, 1245 are metallic (Au,Cu,Pb,Ag,Zn,Mo,Sb,and Fe) OcCuITences. 67  occurrences are industrial 

Uranium and Tungsten. 3 occurrences are manganeserhodonite showings. 3 BC Minfile listings are 
(silica,  dolomite,  barite),  aggregate or dimension  stone of various  lithologies.  28 are attributed to 

described as hotsprings.  One fluorite occurrence occurs within the 82FNW  mapsheet.  2  graphite 
occurrences are  present 

commodities.  These  occurrences are reliable indicators  for the abundance of  AI  in lithologies,  and also 
Seven BC Minfile occurrences are described as containing  kyanite,  andalusite  or sillimanite as 

indicators of metamorphic  grade.  Smce  corundum  is  an Al oxide (Al203), these areas are prospective 
for sapphire,  ruby,  and  industrial  corundum  deposits. 

Ultramafic lithologies are deked  by the occurrence of ultramafic-altered  mineral  occurrences  in the 
BC Minfile, and "inferred"  ultramafic  bodies by anomalously high Cr,  Co,  Ni,  values  in  government 

are considered to be  ultramafic  rocks.  These are based on reported  occurrences  of talc, magnesite, 
stream sediment  sampling  results. There are 17 BC Minfile  localities  within the proposed  work  area that 

chromium,  platinum,  nickel,  asbestos and soapstone. 

Seven  gemstone occurrmws are recorded in Bc Minfile withii the proposed  work  area.  Some  of these 
are a peridote  (olivine)  occurrence  withm the Lightening Peak peridotite  (82ENE018), the Picture  Rock 
agate  showing  which has been exploited  for  lapidary-quality  material (82ESE042), the Clear-cut 
rhodonite  (82ESE241)  prospect and Harp rhodonite (82FNE152) showing which occurs with  garnet, 
and the Valhalla granite hosted  Kimbarb  vein  and pegmatiterelated molybdenum  showing 
(82FSW326),  which  occurs  with  skarn  xenoliths  containing  garnet  and olivine of  reported  gemstone 
quality. 

Corundum  (ruby  and  sapphire) has been reported at two localities within the proposed  work  area.  The 
Blu  Moon  (82FNW259)  and  Blu Starr (82FNW263)  properties are  pegmatitehosted occurrences.  At 
these  localities,  corundum  occurs  in  high-grade me tad ien ta ry  augen gneisses of the Valhalla 
Complex (syenitic andmonzonitic compositions).  The corundum forms crystals up to 1-2cm. 
Gemstone  corundum is associated  with zircon, sphene and amphibole. This mineralization  may  be 
related to  the  fenitehephelme syenite complexes north of  Revelstoke. 

Beryl is reported  in  two  localities  in the BC Mmfile.  At the Midge  Creek  showing  (82FSE091),  large 
blue green beryl crystals with  garnet,  magnetite and black  tourmaline occur in  pegmatite  dykes  that 
inhude the Cretaceous Bayonne  granitoid  batholith. Gem quality  aquamarine  has been reported at  the 
Valhalla showing (82FNW251) in pegmatite  dykes that intrude the Valhalla Mountains. 

The 1998 work area is underexplored  for  gemstone  deposits.  Based on existing  deposit  models,  other 
occurrences in the region,  geochemical  evidence, and the geological environments present, the 1998 
work area is prospective  for  mineable  deposits  of  corundum (sapphirdruby) and  beryl 
(emeraldaquamarine). 

Commodities 

Gemstones  represent a large  potential  market  for  British  Columbia, as few mines  currently  supply  an  increasing 
global demand.  The  demand  for  gemstones rises as personal  disposable  incomes rise. According  to a survey 
quoted  by the USGS, (m order  of  decreasing  preference)  diamonds,  emeralds,  sapphires  and  rubies are the 
favourite jewelry gemstones of  US (North American)  consumers. 

Industrial beryllium is used principally in alloys to take advantage of its lightweight, high strength,  and  high 
thermal conductivity. 80% of all beryllium  production in the US  in 1998 was all used for  electronic  and  electrical 
components, and aerospace and defense  applications.  The  demand  for  industrial beryl is  dependent on the 

already  provides  most of the beryllium ore imported into the US. 
fluctuating,  although inaeasing, need for  beryllium-aluminum  alloys used in the electronics  indushy.  Canada 
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Poor  quality sapphire or emery can he  mined  for its abrasive  qualities. To he competitive these must  he high- 
grade deposits. 

Exploration Targets 

The  project is a multi-commodity  exploration  approach  focusing  mainly on gemstone  varieties  of  corundum  and 
beryl.  Samples  are  being  picked  for  Secondary  commodities  including  (coarse)  gold  and  base  metals.  Corundum 
and  beryl  anomalies  were  investigated  for  gemstone  potential  and  industrial mineral potential. 

Corundam (Alz03) 

Gemstone  varieties  of corundum (sapphire  and  ruby) occur in  moderately  high-grade  Al-rich contact- 
metasedimenfary rocks (BC  Deposit Profile #QO9), and in alkali hasalts (BC  Deposit  Profile #QlO). 
Ruby is a Cr enriched  variety of gemstone  corundum and is commonly  associated  with  ultramafic 
rocks.  The  origin of sapphires  in alkali basalt is not well  understood,  however,  geological  evidence 
suggests that it  is subduction m e  related.  Oceanic sediments and ophiolites  subducted to a depth  of 

remain at this depth  for  an  extended  period. At greater depths the temperature  would he too  high  and the 
approximately 90km will  undergo  metamorphism to corundum k i n g  eclogite.  These  rocks  must 

below this depth.  As the magma rises  to the earth’s  surface, it passes  through the  comdumiferous 
sapphires  would  he  destroyed.  Volatile rich alkali basaltic  magmas  generally  form at a depth  slightly 

eclogite.  Corundum  xenocrysts  and  eclogite xenoliths are carried to  the surface very  rapidly.  Alkali 
basaltic rocks  in the area were  explored  for this type  of sapphire deposit. 

Sapphire is commonly  associated  with  aluminum  rich  sedimentary  rocks.  Metamorphism  of  aluminum 
rich pelitic rocks may  lead to the development of economic  concentrations  of  gemstone  sapphires. 

metasomatism during emplacement of aluminum rich alkali i n h i v e  body such as syenites and 
Other sedimentary rocks  may  hecome  enriched  in  aluminum  through contact metamorphism  and 

monzonites. Partial melting  and anatexis during  high-grade  metamorphism  may  lead to aluminum 
enrichment of rocks as  the less rekactmy components are driven off leaving  an  aluminum  rich  rock. 

aluminosilicate  minerals  such as andalusite, kyanite or  sillimanite. 
Sapphire mineralization in aluminum  rich  metasediimentary  rocks is commonly  associated  with 

Metamorphism  of pelitic rocks or  pegmatite  dykes  in contact with  ultramafic rocks may  lead to reaction 
zones characterized by vermiculite and chlorite after phlogopite.  The  reaction is commonly  related to 
fluid migration along open 6actures. If the system contains excess  aluminum  corundum  crystals  may 
develop. 

Gem  corundum  has been reported  in  several  localities  along the Western  Cordillera, kom Yukon and 
Alaska,  through  British  Columbia  (Empress  deposit,  Blu Moon and BIu Starr deposits), and in 
Washington,  Oregon,  Wyoming  (Yoho  deposit) and California. 

EmeraldBeryl (Be&Si i l s )  

Be and Cr are 40 constituents that  generally do not OCCUT together  in  nature,  yet  it is  the two main 
constituents  needed to form  emerald.  Emerald forms when Berich crustal rocks come in  contact  with 
Cr-rich  oceanic  and mantle ultramafic  rocks.  Several  emerald  deposits  around the world occur in 
schistose rocks (BC  Deposits Profile #QO7) and are associated  with ultramatic rocks. Areas with 
ophiolitic rocks  in  highly  metamorphosed terraines intruded by late granitic plutons are prospective. 

The Columbian  Muzo-type emerald deposit  (BC  Deposit  Profile #QO6) is a target  withm the project 
area. In this type  of deposit, emeralds OCCUT in  black shale associated  with the influx of  metasomatic 
fluids along  major structures. Slightly  elevated Cr values and a low  K/Na ratio near the area  of  emerald 
mineralization characterize the black shale in the Muzo area.  Chemical  interaction  between the 
hydrothermal fluids and the shale  resulted  in the growth of  emerald aystals. This model is  also known 
as the exometamorphic  emerald  deposit  model. 
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Gem beryl has been described at many localities in the Western  Cordillera.  Occurrences of emerald  and 

border. 
aquamarine are found  in  British  Columbia,  and  a  recent  non-gem  quality  find along the NWT-Yukon 

Secondary  Targets 

Gold  and  base metal deposits (including Kootenay Arc type) are likely to occur in these geological 
environments.  Indicator  minerals  for  these  deposits are being  identified  for  interpretation. 

Exploration  Program 

The  program was designed to assess the mineral  potential  of the large  project area in one season. This approach 
requires long  term  commihnent to exploration.  The first pass is not likely to  find a  deposit  immediately, 
however,  it  will  indicate  which areas are most  likely to  be mineralized.  The  strategy was to use a low density 
surficial material sampling  survey, utilizing heavy mineral separation  combined  with  geochemistry  with low 
detection limits to separate  prospective 60m non-prospective  areas. 

for sapphire and  emerald  mineralization.  Areas  with  ultramafic rocks, shale adjacent to ultramafic  rocks, 
The  1998 work  program  consisted  of  prospecting  and  heavy mineral sampling  in  areas  considered  prospective 

basaltic and  plutonic  rocks  were  considered  geological targets and were the main  focus of exploration  within the 
aluminum-rich metasediienm rocks  (especially those units with  late  syenitic  intrusives  nearby)  and alkali 

project  area.  Areas with known beryl and sapphire occurrences were also given  priority. The selected areas are 
presented  in figure 2. 

Area selection  for the 1998  prospecting  project was based on identification  of  geological  rock  types  commonly 

government  geological  maps for the area.  Ultramafic rocks are poorly  represented on the geological  maps but are 
associated  with  gem  corundum and gem beryl. Alkaline  basalt  and  alkaline  intrusive units are represented on the 

well  represented in  Minfile by commodities  related to ultramafic rocks (figure 2). Aluminum rich sediments are 
only inferred by the geological maps and by a few aluminosilicate occurrences in Minfile.  Sapphire  and beryl 
occurrences  in  Mmfile are discussed  under  Mmfile  Occurrences above. 

1998 Field Program 

200 heavy mineral samples  were  collected ftom the project  area. The field program  was 32 days long, and 
consisted of 57 man-day (see table 2). The  length of the program was more  dependent on the number of 
samples collected rather than time spent  in the field.  Sample  processing is slow and very costly ( h d i n g  and 
time for sample processing - final  report deadlime of January 31 - limit the applicant).  Sample  processing is 
expected to be  complete by April 31,1999. . 
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Prospecting  within the geological  target areas included  confirmation  of target rocks, identification of  major 

where  possible.  Identification  of  ice-direction  indicators  (eg;  striae, flute marks,  cirques, etc...) and  type  of 
structural  features,  and  recognition  of  hydrothermal,  metamorphic  and  metasomatic  alteration  and  mineralization 

surficial materials was  recorded to aid in  later  interpretation. 

Glacial till was the priority  sample  media.  Where  till  was not available  glaciofluvial  sediments  were  collected. 

collected  down  stream  of areas with  poor  road  access.  Colluvium  was not distinguished  from  parent  glacial 
Streams  were  collected  where there was no apparent glacial  sediment  for  collection.  Stream  sediments  were also 

material  unless it was  of  obvious  local  provenance  (i.e.  Local  rock  fragments  in  soil). 

Suitable sample sites were  planned  beforehand.  20 - 30kg  samples  were  collected  3-8km apart along  pseudo- 

map sheet.  Descriptive  notes  on the sample  material  were  recorded  on a field note form. 
lines  down  streamiice  and  over  each  prospective area. Each  sample site was  recorded  on  a 1 :250,000 topographic 

sample  was  collected  from  a  hand-dug  pit  and  sieved  immediately to -6mm.  In general,  approximately  20 liters 
Where  well-developed  glacial  till or colluvium  could not he obtain4 stream  sediment  was  sampled.  Each 

of -6mm sieved  sediment  was  collected  for  each  sample.  The oversize sieve fraction was  left  in the field and  a 
rough  percentage of size components  estimated  and  recorded  on the field note form.  Each  sample  was  then 
transferred to 2 plastic  sample  bags,  labeled, tied shut,  and  weighed  with  a fish scale. 

Depending  on the availability  of  water,  sample size was  reduced  for  fmal  transport  by sieving to -0.85mm or - 
3mm either  at  a  central  location  at the end  of  each  day or at a  later  date.  The  weight  of  each size fraction  was 
recorded. Samples  were  either transported to  the lab immediately  for  processing or cached for pick-up at a  later 
date.  All  caches  were  collected  by  October 20*, 1998. 

Sample  collection field notes  for all samples  collected during the 1998  field  season are found  in  Appendix  2 
Sample  locations are outlined  on figure 3. 

Laboratory  l’rocedures 

In the lab, the sample is weighed  and  a  5008 aliquot obtained  from  each  20-liter  sample  prior to processing.  The 
aliquot is retained  for  sample  character  reference  and selective geochemical  analysis.  The  samples are then 
concentrated  according to particle size, density and  ferromagnetic nature of the grains.  The  lahoratory  steps are 
illustrated in Figure 4. 

Initially, the sample is soaked  briefly  in  water to disaggregate and  wet  all  of the mineral  grains.  Well-compacted 

Next, the sample is sieved to 3mm  by  band.  Several  washings  with  clean  water ensure that the sample is 
samples are soaked  and  agitated  in  a calgonite solution  for  an  extended  period  of  time to aid  in  disaggregation. 

deslimed.  The +.3mm is discarded  with the exception  of  about 5OOg which is retained  for  pebble  count  analysis  if 
needed.  The  deslimed -3mm material is pre-concentrated in a  mechanical pan concentrator. On average, 
samples are reduced  by 9597% by  weight.  The  pan  concentrates are dried  and  weighed  in  a  low  temperature 
drying  oven. 

magnet is used  for  extraction.  The  +0.85mm  and 4 2 S m m  sieve fractions are weighed  and  stored.  Heavy 
Dried  pan  concentrates are sieved at 0.85mm and 0.25mm.  If  magnetite  content is anomalously  high  a  hand 

non-toxic  heavy  liquid  with  a specific gravity  of  3.0.  The  -3.Osg and + 3.0sg fractions are washed,  dried,  and 
minerals are sepaated from the -0.85+0.25mm kaction using  Lithium  Metatungstate  (LMT), a water soluble 

weighed. The LMT lights are retained  in  storage. 

The +3.0sg  heavy  mineral  fraction is further separated  by  magnetic  characteristics.  The  ferromagnetic  minerals 
are separated out: using  a  hand  magnet.  The  non-magnetic  fraction is sieved to OSmm,  and the +O.Smm fraction 
is sorted  under a binocular  microscope.  The  -0.5mm  fraction is passed  through  a  Frantz  Isodynamic  separator at 
0.1, 0.5, 1.2 and 2 amps.  Each  paramagnetic  and  nonparamagnetic  fraction is observed  under  binocular 
microscope  in two passes.  The first pass is general  assemblage  identification,  and the second is indicator  mineral 
picking. 
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Sample Processing  Status 

To date, all 200 samples  have  been  pre-screened,  pre-concentrated  and  sized  for  heavy  liquid  separation.  A  total 
of  69 are at the first grain  picking  stage.  Another 42 samples  have  passed  through  heavy liquids and are ready for 
magnetic  separation. 

To complete the project, 80 additional  samples  must  be  separated  using  heavy  liquids;  a total of 13 1 samples 
must  be  magnetically separated and  picked  for  sapphires. 

Samples  collected  in areas favourable for emerald  mineralization  with Cr bearing indicator  minerals will be 
selected  for  Be  analysis  by  atomic  absorption. 

Appendix 3 outlines the status of  sample  processing  for  all  samples.  Preliminary  picked  and  identified grains of 
interest are outlined  in  Table  4.  All  assemblage  and picking results will be  complete  by April 31,  1999,  and 
submitted as an  addendum to this report. 

138 samples  have  been  selected for geochemical  study.  The  character  reference  samples  retained  for  each  heavy 
mineral  sample  will  be utilized for this purpose.  They  will  be  analyzed  by full digestion AA at  an  accredited 
Canadian  laboratory for Be  content. 

Budget 

A total of  $41,000  was  budgeted to complete the 1998  exploration  program.  The  applicant  requested h d m g  for 
$10,000  througb the Prospectors  Assistance  Program.  Estimated  and  actual  expenditures  (incl.  those  forecasted 
to April 3 1,1999) are summarized  in the tables  below.  Receipts available on  request. 

Table :la. -Projected Prospecting Budget 
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Table  3b. -Actual Prospecting Expenses 

F Expense IQuantity  JCostlDay 1 Total  Cost 
Sample Collection ((300 1Okg HM and  600  geochem  samples) 

2 prospectors @ 1 OO/day $ 5,700 
1 4x4 Pickup @ 60/day $ 1,920 

@ 30/day $ 960 
@ 60/day/person $ 3,420 

$ 1,000 

HM Processina 300 samoles Gi2 $60/samole $ 21.000 

/ O e o c h e m / i i O  

samples @ $9/sample $ 1,350 
Data Acquisition $ 1,000 
Reoort Writina $ 400 

- 

/ T o t a l - \  I I 

$36,7501 

Results / Summary 

This area was  chosen  for  exploration  work  because  of the presence of alkali basalt  and alkalic intrusive  units 
(syenite).  Metamorphism  of  these  alkali-saturated rocks may  provide  excellent  opportunity for creation of  gem 
corundum  minerals. 

glaciofluvial,  and 1 stream  sediment  sample.  The  dominant characteristic is that the till is almost  all  sandy to 
A total of 14 samples  were  collected  in  Area 1 (see  Appendix 2). These are interpreted to comprise 11 till, 2 

gravelly  in  composition.  The  material is light  beige to brown  with  subangular to suhrounded  pebbles  and 
cobbles. 

The  regional  direction  of the last  glaciation  has  been  mapped  and  observed to be  from the NNW to the SSE in 
this area. 

The  dominant  hcavy  mineral  assemblage for the samples  in this area is olivine-augite, 

This area was  chosen for exploration  work  because of the presence  of  ultramafic  rocks  and  alkali basalt may 
provide the right: chemise for creation of beryllemerald or corundum. 

A  total of 60 heavy  mineral  samples  were  collected to test the prospectivity of Area 2 (see  Appendix 2). These 
comprise 50 till, 8 glaciofluvial, I lacustrine,  and 1 stream  sediment  sample.  Composition of the till collected is 
highly  variable  in  this  area,  ranging from 040% clay, 5-50% silt, 15-80% sand, and 5-50% gravel.  More  than 
one  till is represented  by  colour,  noted as dark  brown and  also  light  brown to grey. 

The  dominant  glacial  ice  direction  in  Area 2 was from the NW to the SE to E approaching the US border.  The 
surficial sediments  have  been  classified by  BCGS  mapping as moraine  and  glaciofluvial  sediments,  with  minor 
glaciolacustrine terrain  west of Rock Creek. 

The  most  abundant  heavy minerals in the assemblage  for this area are augite,  diopside,  and  apatite,  with  minor 
hematite and/or goethite  and  titanite. 

Area 3 

This area was  chosen for exploration  work  because alkalic intmsives are found  in  contact  with  sedimentary rocks 
in a  metamorphosed  environment.  Aluminum-rich  minerals  such as corundum  may be present  in  such a setting. 

- 
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3 1 heavy  mineral  samples  were  collected to test this area  for  mineralization (see Appendix 2). These  comprise 
16 till, 6 glaciofluvial (including 1 esker  sample),  and 2 colluvium  samples.  Sandy-silty  and  sandy-gravelly 
compositions  dominate the till san~ples from this area.  The  clay  component is small.  The surficial sediment  layer 
appears quite thick  in this area. 

The  regional  glacial  ice  direction is from the NNW to SSE,  with  local scouring and  deposition  along  N-S 
valleys. 

Augite-titanite-diopside is the heavy  mineral  assemblage in this area. 5 gold grains were  found in  sample 98-86. 

a 
This area was  chosen for exploration  work  because  of the presence of ultramafic  in  an area intruded by syenite. 
The ultramafics may  have  provided  a  source  of  chrome  for  formation  of  emeraldgreen  beryl. 

A total of 17 samples  were  collected  kom  Area 4 (see Appendix 2). Of  these, 9 have  been  interpreted as till, 6 
as till/glaciofluvial,  and 2 as colluvium  samples.  The  average  composition of till samples  from  this area is 10% 
clay, 20% silt, 30% sand  and 40% gravel.  The till is compact  (difficult  digging!),  light to medium  brown,  and 
contains mainly  subrounded  pebbles  and  cobbles. 

The  regional  glacial ice direction is from the NNW to SSE and N to S along  valleys, 

The  heavy  mineral  assemblage  from these samples is dominated  hy augite, diopside and titanite with  hornblende. 

This area was  chosen  for  exploration  work  because alkalic intrusives are in  contact  with  metasediments, 
providing  an  Ahrminum-rich  metamorphic  envirouemnt  which  may  have  been suitable for  corundum  formation. 

A total of 16 samples  were  collected  from this area, 12 of which  were till, 2 glaciofluvial, and 2 colluvium.  The 
till is mainly  a  beige to light brown  sandy till with  common  subangular clasts (see Appendix 2). 

The  regional  glacial  ice  direction is from the N to S in this area. 

The  heavy  mineral  assemblage  from  samples  collected in this area is dominated by hornblende-augite-titanite 
northwest  of the syenitic intrusion.  Samples  which  overly the syenite are mostly  represented  by a gamet-augite- 
diopside-epidote  assemblage  with  minor  staurolite.  The  presence  of  kyanite  was also noted. 

This area was  chosen for exploration  work  because of the presence  of alkalic intrusives  (syenite) in contact  with 

from  this area. 
fine clastic metasediments  and  ultramafic  rocks.  A single beryl  occurrence  has  been  noted  in the BC Minfile 

Heavy  mineral  samples  collected in this area include 4 till/colluvium, 5 stream  sediment,  and '25 till samples  (see 
Appendix 2). Till  samples  consist  predominantly of silty sandy till with  minor clay and  gravel  components.  The 

colour. 
material is present as a thinner layer  than the other areas (a  veneer),  and is commonly  oxidized to a  reddish 

The regional ice flow direction is from the NNW to the SSE. No heavy  mineral  assemblage  information is 
available  for  Area 6 at this time. 

This area was  chosen  for  exploration  work  because of the presence  of alkalic intrusive rocks with  black  shale. 
The  black shale may  have  provided the chrome  necessary for formation  of  ruby  corundum  or  emerald  beryl. 
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Appendix 2). The inaterial is mainly  sandy gravelly till with  a  very small fine component.  The  samples are all 
IO samples  were  collected  from this area.  They  comprise 7 till, 1 till/colluvium,  and 2 glaciofluvial samples(see 

light  brownibeige to grey  in colour. 

Augite-hornhlendtrdiopside-titanite is the prevalent  assemblage  among  samples fkom this area. 

The  last  glacial  ice  direction  was  from NW to SE 

Area 8 

This area was  cho:ren for sampling  because  of the presence of alkalic intrusives  (monzonite) in contact  with 
aluminum-rich metasediients. This area also contains known (possibly  economic)  occurrences  of  gem  quality 
corundum; the Blu Starr and  Blu  Moon  deposits.  The area was targeted for  sample  collection to test sampling 
and  laboratory  methods to ensure this program will be  successful in identifying this kind of mineralization. 

(see  Appendix 2). 
A total of 38 heavy  mineral  samples consists of 24 till, 11 glaciofluvial, 2 stream  sediment,  and  one  collnvium 

The  heavy  mineral  assemblage consists of garnet,  epidote,  and trace kyanite. 

The regional ice direction is from N to S along the Slocan  Valley,  but  localized  flow  from the NE to SW and 
NNW to SSE are present. 

” 

Area9 
This area was  chosen for exploration  work  because of the presence  of  ultramafic  rocks (talc reported  in  BC 
Minfile)  and  reported  occurrences of aluminosilicate minerals.  Corundum  forrnatio  and/or  beryl/emerald is 
likely. 

A total of I 1  samples  were  collected, consisting of 6 till, 3 stream  sediment  and 2 glaciofluvial  samples.  The till 
is mainly  sandy in  composition  (see  Appendix 2). 

Homblendestaurolite-kyanite is the dominant  heavy  mineral  assemblage  in this area. 

Glacial  ice  movement  exhibited  a  complex  pattern  in  Area 9, flowing  locally  from NNW, NE and N southward. 

This area was  chosen for exploration  work  because of the reported  occurrences of beryl  and alwhinosilicate 
minerals. 

6 samples  were  collected  fkom this area,  including 4 till, 1 stream  sediment  and 1 glaciofluvial  sample.  The till is 
coarse grained in nature (see  Appendix 2). 

Hornblendegarnet-diopside-kyanite is the dominant  heavy  mineral  assemblage for this area. 

Glacial ice flow  was  from the NNW and ENE. 

Table 4 contains preliminary  heavy  mineral grain picking results to date. 



‘Table 4 

PRELIMINARY  GRAIN PICKING 
RESULTS 

16 



Summary 

The  proposed  exploration  program  focused  on  gemstone  commodities,  which are under  explored for in BC. 
Within the project area, most  of the past  exploration has been  directed at gold, silver and  other  metal 
commodities.  More  recent  exploration activity by Anglo-Swiss Industries for  sapphire,  garnet  and iolite in the 
Slocan  Valley,  and the nou-economic  emerald find on the Yukon-NWT  border suggests that this area of BC has 
good potential for hosting of a world class gemstone  deposit. The project  area contains several  geological 
environments  prospective for corundum  and beryl gemstones. 

Fieldwork  was  conducted in areas with  favourable  geology.  At no hrther cost to the program  and  without 
deviation fiom the main  focus,  sample  analysis includes investigation  for  metal  and  industrial  commodities 
through  heavy  mineral grain picking and  identification 

A complete  interpretation  of results is not possible  in this report  due to lack of complete  processing  results.  Lab 
results are anticipated to be  in  a  final stage hy April 3 1, 1999. An addendum to this final report (and  to satisfy 
requirements  of the Prospector's  Assistance  Program)  will  be  submitted at that time. 

'fie applicant and exploration  partner  each  have 13 years of experience conducting large scale  reconnaissance 
projects for gems  and  metal  commodities.  They are committed to discovery  of  economic  deposits  through  good 
exploration  practices. 
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Appendix 3. Sample Processing Status 
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PROSPECTORS ASSISTANCE PROGRAM, MARK KBLEBABA 
ADDENDUM  TO  FINAL  REPORT, 199811999 

At  the  time  of  writing  the final report  (Jan 3 1,1999), all 200 samples had been  pre- 
screened,  pre-concentrated.  and sued for  heavy  liquid  separation. A total  of  69  were  at  the 
fist picking  stage.  Another  42  samples  had  undergone  heavy  liquid  separation  and  were 
ready  for  magnetic  separation. 

Since  that  time,  heavy  liquid  separation,  magnetic  separation,  and  indicator  rnineral  grain 
picking has been  completed  on  all  200  samples.  Results are attached, in tabular  form  and 
as maps. 

Samples  coilected  in  areas  .favourable  for  emerald  mineralization  with Cr bearing 
indicator  minerals  have  been  selected  for  Be  analysis  by  atomic  absorption.  121  samples 
have been selected  for  geochemicd  study.  500g of each  sample has been  submitted  to 
Chemex Labs. Each  has  been  pulverized, futly digested  and  analyzed  by AA for Be 
content.  Recults  are  attached  in  tabular  form  and as a map. 

Budget 

Submitted  with  this  addendum is a  collection  of  photocopied  receipts  and s u m m a r y  of all 
expenses  qualifying  for  the  1998  Prospector’s  Assistance  Program.  (All  receipts  have 
been  included,  including  some  which do not  qualify). 

Heavy  mineral  sample  processing has been  carried out by the  applicant. Rental charges 
on  sample  processing  equipment  for  this  program  amount  to  $10,660 (as opposed  to 
commercial  laboratory  costs  of  $200/sample - $40,000).  Rental  charges  are  as  follows: 

SUMMARY O F  RENTAL OF LAB  EQUIPMENT 



Laboratory Procedures 

In the lab, the sample is weighed and a 500g aliquot obtained  from  each  20-liter  sample prior to processing.  The  aliquot is retained fix 
sample character  reference. The samples are then  concentrated  according  to  particle  size,  density and ferromagnetic nature of the grains. 
The laboratory steps are  illustrated in Figure 1. 

Figure 1 - Laboratory 
Procedures 

Transpolr to lab 
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Sample Prep- 

* Initially, the sample is soaked  briefly  in  water to disaggregate  and wet all of the mineral  grains.  Well-compacted  samples arc: soaked 
and  agitated in a calgonite solution  for a short period of time to aid  in  disaggregation.  Next, the sample is sieved to 3mm  by h a d  
Several  washings  with  clean wter ensure  that the sample is deslimed. The +3mm iiaction  is discarded with the exception of ribout 
500g which is retained  for  pebble count analysis  if  needed.  The  deslimed -3mm material is pre-concentrated in a mechanical pan 
concentrator. 











The +.6-.85mm fraction is examined for indicator  minerals if minerals of interest are discovered in the +.25-.6mm fraction. 
If necessary, mineral grains are sent for microprobe  analysis for confirmation. 

Grain Recovery 

9 Several samples were spiked with  crushed  brightly coloured resin  density trams before  pan concentration. These were picli:ed 
out  in the final grah identification  stage.  Average  recovery of these grains was 84%. This indicates  that the results of tlua 
program are reproducible,  reliable, and comparable to recoveries of commercial  laboratories  using  similar  processes. 
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