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SUBJECT Supplement  to Summary of Prospecting Activities 98/99 Progrsm 

The 1998 season was disappointing in that no significant new discoveries of precious 
opal were  made, and no precious metal or base metal showings  were  locatqd. The precrous opal 
found near the DouglasLaXe road~appeafsto3eTeTo-d and of no commercial value.  The 
discovery  is at the north end of a section of agate bearing basalt that extends for 2 or 3 kilometers 
to the south  and parallels the Douglas Lake  road,  but there is no opal to be  found at any point 
along this zone apart from the small outcrop of  lahar  at the north end. The remainder of Area 2 
is also disappomting in that the silica present is almost exclusively in the form of sugary quartz 
with  relatively minor amounts of agate (with the one exception noted), and almost no opal. 
Perhaps the most interesting geology  noted  was slightly outside of Area Two on MT.  Martin 
(NE of Monte Lake) where a zone of mixed lahar & tuff  was discovered that is  remarkably 
similar in every respect to the material that hosts  Okanagan Opal's precious opal deposit. 
Although  no precious opal  was in evidence - the area clearly requires a more extensive review  at 
some  point in the future. 

"" 

Two other excursions outside of Area  One and Area  Two  were  made. The first was to the 
W Penticton area to do reconnaissance in the area of the Opalus claims which  were staked by 

Penticton prospectors to cover an area where a piece of float heavily laced with precious opal 
was discovered many years ago.  The area is  of interest and  may  form  part of a prospecting 
program at some time in the future. The other excursion outside of Areas  One & Two  was to the 
Watching Creek area north of Kamloops  where reports indicate that interesting showings  of opal 
have  been  noted. This was confirmed and the  area may also warrant a program at some point in 
the future. 

w 

Area  One did not yield any  new discoveries of precious opal, but further trenchim on the- 
discovery  zone:s  on  Taha 1 & 2 was  productiLe&ncovering more opal gn -fl. ' 

light  on the nature of the deposit. T l i e G o u s  opal is clearly concentrated in areas of greatest 
fracturing - probably  no surprise  as  the fractures are obviously conduits for silica rich solutions. 
What  is surprising is the amount of  precious opal (quantity of pieces not size) that is  present 
when  rock  is  broken  and excavated. There appears to  be significantly more  opal  present that one 
would expect from observations of surface exposures. This is  difficult  to explain and points out 
the need to carg  outaprogam of rock excavatiin~~as opposed to simply exposing bedrock by 
trenching overburden. Since most of  the host  rock  is a very competent basalt this means  some 
blasting will be required which is not desirable but appears to be the only practical way to get  any 
exposure at some depth below  surface outcrop. Rock  broken to  date has  been by hammer  and 
wedge a slow ;and arduous process! There is one area where the host  rock  is quite weathered and 
friable, but this area is mostly covered with a combination of talus and overburden and  would 
require an extensive program of mechanical trenching as opposed to the hand trenching that has 
been carried out over the past two seasons. As for Area  One as a whole one: would hesitate to 

. - ." 
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state  that the area has  been covered in  enough detail to  eliminate  the possibility of further PO 
deposits. Some further reconnaissance prospecting is probably warranted. 

Sampling and assaying costs for the season are significantly below the !O% of project 
costs that  is a mandated  minimum as outlined in the Prospectors Assistance Program. As pointed 
out in last year:; report the  technique  for evaluating Precious Opal  is by methods other that 
assaying,  and I made the necessary acquisition of an Opal Brightness Kit  in  1997. I have @$ 
attached the information on this technique again for your convenience. 56 

siw ?. (* 
Other sampling carried out in Areas  One & Two  did not return anomalous values of bJ\t, b, , 

i‘r 
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interest. Most of the sampling was carried out on quartz shears and stockworks that contained b h  I 

little or no sulfide and, as sampling confirms, little or no  precious metals. The area is remarkably f‘? 
devoid of sulfide mineralization - even pynte. 

The weather (hot & dry) was  generally  much  more favorable to prospecting for precious 
opal that was the case in  1997.  It  did,  however, result in the forests becoming dangerously dry on 
some occasions, and prospecting had to be temporarily curtailed to avoid the risk  of 
inadvertently starting a fire. 

Total  prospecting CQStS are below those required to trigger the full amount of the grant. 
There are,  of course, other costs incurred in canying out the program that  are not  included as they 
do not qualify under the terms of  the agreement. Although I did meet the budgeted  number  of 
prospecting days I had  hoped to significantly exceed this. I had also anticipated more extensive 
excavation work  on the Taha discovery. For a variety of reason this did not  happen.  Most 
importantly my wife  was diagnosed with cancer last spring. Despite this  we decided that I should 
proceed  with my program as best I could. As the result of complications arising from the cancer 
my wife  passed  away  on December 8th, 1998. 
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PROSPECTORS  ASSISTANCE  PROGRAM 

PROSPECTING  REPORT  FORM (continued) 

W 

B. TECHNICAL  REPORT 
Onc  technical  repon to he  completed for each  project  area. 
Refer to Progrant RequirementslRegulations 15 to 17, page 6. 
If work was performed on claims  a  copy of the applicable assessment  repon may be submitted in lieu ofthe 
supporting  (lata (see section 16) required  with  this  TECHNICAL REPORT. 

Name LuqD * r-\teE:h\ 
LOCATION/C(JMMOUlTlES 
Project  Area (as listed in Part A) Ra7t?" ode MINFlLE No. if applicable 
Location of Project  Area NTS . -&iJ7Efl) 

~ .. .~ - " 

Reference  'Number 98/44 p$ 

$3 '& 
L..!$X:: , 
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BRITISH  COLUMBIA 
PROSPECTORS  ASSISTANCE  PROGRAM 

PROSPECTING  REPORT  FORM  (continued) 

B. TECHNICAL REPORT 
One technical  report to be  completed  for  each  project  area. 
Refer to Propranl RequirementsiRegulations 15 to 17, page 6. 
I(_ work  was  performed on claims a copy ofthe applicable  assessment  report  may  be  submitted in lieu of the 
supporting data (see section 16) required with this  TECHNICAL  REPORT. 

~~~~~~~ ~ .. " 

Name LbB\Lt> N1-d Reference  Number 78/99 f4- / 
l.OCATION/CI~MMODITlES 
Projcct  Area (as listed in Part A) f%ZER 7U)O MINFILE No. if applicable 
Location of  Prqject  Area  NTS . 82 L / 5 Idat ~-Q*Z S' Long 1 ~ 9 -  $2 
Descri  tion of L,ocation and Access .- dERI4OkJ - C@3 

'if& 

QE:, 
t tF j . ' IT  

" 

" 

Known  Mineral  Occurrences in Pro'ect  Area 
" 

"- 
" 

W 
WORK PERFORMED 
I .  Conventional  Prospecting  (area) \ @  1~ F=\EI-O - 
2. Geological  Mapping  (hcctares/scale) - " " 

3. Geochemical (type and  no. of samples) 
4. Geophysical ~:typc and line km)- " - " 

5 .  Physical  Work  (type  and amount) 

" 

- - " 

- 
~ "_ 
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1998 - 1 

1998 - 2 

I998 - 3 

I998 - 4 

I998 - 5 
1998 ~ 6 

1998 - 7 
1998 - 8 

I998 - 9 

x 1998- 1 0  

I998 - 11 

1998 - 12, 

1998 ~ I 3  

1998 - 14. 

I998 - I5 

1998 - 16, 

I998 - 1 7  

1998 - 18 

1998- 19 

I998 - 20 

I998 - 21 

LaatiQn 

Area  Two  Veined (qtz)  granite  stock off George  Creek  Road. 

Area  Two  Lahar  with qtz stockwork - 1/2 veinlets. 

Area  Two  Greywacke (?) - fractured fine grained  Qtz & Ca 
& calcite  veinlets & inclusions. 

Area  Two  Lahar  laced  with sugary qtz & calcite. 

Area  Two  Highly  fractured & oxidized  lahar  with  qtz 

Area  One  Rusty  shear  zone  through  basalt. 

Area  One  Rusty  shear in opalized  basalt. 

Area  One  Rusty  silicified  shear  in basalt. 

Area  One  Shear  zone  with  major qtz vein. 

Area  One  Shear  zone  with  major qtz vein. Wk-*-nB -"' ."' "&' 

Area  One  Green schist zone  within qtz shear. ak. 

Area  One Quartz vein  with  rusty  fractures. 

Area  One  Rusty  shear  zone - some quartz. 

Area One Quam boulders  with  rusty  fiactures. 

Area  One  Rusty  appearing  lahar. 

Area  One Quartz vein. 

Area  One  Basalt outcrop laced with qtz veinlets. 

Area  One  Sheared  siliceous  gneiss. 

Area One  Sheared  siliceous  gneiss. 

Area  One  Sheared  siliceous  gneiss. 

Area  One  Sheared  gneiss  with  rusty quartz veinlets. 

L A  

.n-.a). pI'. -9- 

from  the 3 discoveries  on  Tahaetkun  Mountain.  Brightness  and  color  variety  are  excellent.  but  the  small size of the 
individual  'stones'  call into  question  wbethar or not these deposits  have  economic  value.  More  extensive 
excavations  will be required  before  that  question can be definitively  answered.  Unfortunately  this  work  was  not 
completed in 1998 as had been planned! 

1998 Precious Opal  Samples: As in 1997 a  large  number of specimens of precious  opal  were  recovered 
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OPALUS 1 MINERAL CLAIhj \MTI&RD 
OSOYOOS M.D. Em “QtQ MAY 2B /@. 

INTRODUCTION 
The Opalus 1 claim was  located to cover the first known precious 
Opal occurrence found in Canada. The discovery was made in the 
early  1960s by N. Vernon of Penticton B.C. A specimen weighing 
7 pounds was found in a road cut on the north east side of Mt. 
Laidlaw.  This specimen would be worth  over $ 130,000.00 today. 
LOCATION AND ACCESS 
‘I he 211 urut Opalus 1 c‘iairil ~b lwtrzcl i n  the Osc~~uc’r?; ntining 
division (NTS) 82E i 5E approsiniatel). 15 Km. south !vest of 
Pcntic.ton B.C. The claims are  accessible by road 2.3,Lnl. S.\Y. 
ofPc.ntictc~n. 
G E O L m  
The claim area is underlain  by Tertiary Volcanic rocks of the 
Marama Formation. Precious  Opal  was  found in massive form 
in liaht brown brecciated Rhyolite. The claim hosts several 
exposures of chocolate brown to black, and pink translucent 
opal, they occur as breccia fillings and veins in the  country rock. 
The Marama Formation also hosts Epithermal gold deposits. 
le. Dusty  Mac, Venner and Vault properties. 
CONCLUSIONS AND EXPLORATION  PLANS 
It is  safe to conclude that  one, or hvo exploration targets exist on 
the Opalus 1 claim. 
- 1 Prec,ious Opal as a valuable gemstone. 

Exploration consisting of prospecting, Backhoe trenching and 
sampling is planned for 1997. 

c 

- - 7 Epithermal  Gold  associated  with carbonaceous opaline quartz. 

PARTICIPATION IS WELCOME ! 

Contact: Craig Lynes Ph. (250) 832 - 2089 
F a .  (250) 832 - 9482 

E - Mail ... minco1~~jetstr~am.net 
wwvebsite url ... l~ttp://cyberson_es.co~n/~ninconsu/indes.htm 



Opal Brightness Kit 
Instructions for Use 

CongraWkabnsJ You  have just acquired  a  unique  aid  to  valuing  opal,  the Opal Brigbfmesx 
Kit. Each  opal in this  kit has been  carefully  matched to a "Master  Set"  developed 
and  maintained  by  Majestic  Gems & Carvings.  Inc.  Your  kit is sealed to prevenl: 
the  movement or switching of opals  which  would  render  it useless. To guarantee 
correct  results. use the Opal Brightness Kir only in accordance  with thest: 
instructions.  Brightness of tire is only one  of many characteristics wh.icl.1 
influence  the  value  of  an  opal.  This Opal Brigbrness Kit is  intended for use: in 
conjunction  with  the  book Opal Idenr@caion and Value' which  provides  the 
complete  methodology  for  valuing  opal. 

The  purpose of the Opnl Brighrness Kit is to determine  the  brightness of 
the fire in any opal as compared to II standard set of  opals. Since each Opar' 
Brigfmess Kit is  produced  by  matching  the  brightness of each stone against a, 
Master Set, the  brightness you determine  for  a  particular  opal  will  be  identical. 
to that  determined  by  anyone  else  who  has an @ol Brighrness Kir and uses it  in 
accordance  with  these  instructions. 

To  obtain  accurate results with your 
u~l-Brig,' i i i icis Kii. ik arrec: lighting  is 
essential.  This  is  provided  by an inexpensive 
desk  lamp  available  from  home or office 
supply stores. The  lamp  consists  of  two sets 
of  swing  arms  with  springs and an opaque 
shade  with  a  rating  for 100 watt  bulbs.  They 
are available  for $10 to $20. See Photograph. 

The  bulb  you  employ  should be a 
Sylvania 100 watt Soft White as this is the 
one used to match  your  opals to  the  Master 
Set. Other frosted 100 watt  bulbs are 
acceptable. Do not use a clear  bulb. colored 
bulb,  a reflector bulb, or an energy miser 
bulb as they  each  produce  different amounts 
and  wavelengths  of light from  that used to 
calibrate  your Opal Brighrness K i r .  

Surrounding background  light  should be subdued. It is preferable that it 
be incandescent  rather  than  fluorescent. Do not grade brightness in direct sunlighit 
or strong  background  light such as is  provided in )four showroom. 



The lamp  should  be  positioned so that the shade is 20' above a work 
surface.  The Opal Brigfuness f i t  is placed flat upon the work surface with 
Brightness  Level 4 to the  right. Move the Opt Brightness Kir toward  you 
slightly 50 that the reflection of the  bulb Is just off the glass. While  measuring 
the brightness  of  an  opal,  look  down  on  the  opal  and  the opal Brighfness Kir 
with your eye  parallel or slightly sbve and fairly  close to the  lamp shade. This 
causes  you to be  looking  directly down on the Opal Brighess Mr and the opal 
you are measuring. 

w 

W 

Brightness is the amount of light, 
coming back from the opal. 

To measure the brightness of fire of any opal,  place  the  opal on the glass 
face of the Opal Bdghrness Kir while the kit is laying flat on the work surfact 
slightly  in  front of the  desk  lamp. The label on  the Opal Brightness Rlil must be 
upright as you would read it with  Brightness  Level 4 to'the right. This matches 
the orientation of the opals  when  they  were  calibrated  with the Master Set. Move 
the opal in various  directions  to  note  how its brightness  changes.  This  will  give 
you  an  overall  impression of its  brightness as compared to those in  the Opd 
Brightness Kir. Compare the brightness  of the fire being  diffracted  from the opal 
you are measuring  against  the  brightness of the fire in'the opals of the OpOr 
Brightness f i r .  Move the opal you are measuring  @id0 the two  opals of each 
level and  compare  brightness.  Find the closest matkh. 

Remember  that  you 
wish to judge  the  overall 
brightness  of the stone. 
Frequently  there  will be 8 
small area that has  brighter 
or duller fire than  the rest 
of the  stone. Do not  base 
y o u r  j u d g m e n t  of 
brightness  on  these small 
areas. It is the overall 

.- impression  that is essential. 
If the opal  is 

noticeably  brighter than 
Brightness  Level 4, grade it as Brightness  Level 5. If it Is noticeably  duller than 
Brightness Level 2, grade it as Brightness  Level 1. It is not U m m n O n  for an 
opal  to fit between two brightness  levels.  In  such  cases  grade it as the level  of 
brightness  that  it  most  closely  matches. 

Notice  that the Opal Brightness  Kit consists of two  opals  in  each Of three 
brightness levels. Two opals are used  because each individual sees Color a little 
differently. With two stones, you can adjust to the difference  between  your eye 
and OUM more easily. Be sure to keep the glass on the Opal Erighrnars Kit clean 

free from  finger  prints as smudges  reduce  brightness and Can throw off 
readings. 



It  is  important to remember  that  opals  change  their  brightness  depending 
upon their  orientation  to  the  light. This characteristic is termed diredonalily. 
(See Opal Idenrlficarion and Vulue, Chapter 9.) After you  lay the opal  you are 
measuring on the Opal Brightness Mt, move the opal-buk not the Kit-in a 360" 
circle.  Note its overall  brightness in all  different  orientations.  Next  pick  up  the 
opal  and  orient it as it would  be worn as a  pendant (about 15" off vertical). 
Again,  rotate  it 360" and note the change  in  brighmess. 

Thece are certain orientations  of an opal when used as a  pendant or for 
earrings which are aesthetically  pleasing  and some which are not. For example, 
an oval which  is set in a pendant  would  ordinarily  have  the longest dimension set 
vertically.  Triangular stones would  be set with one  point up. Note the  brightnsss 
of  the  opal  in  aesthetically  pleasing  orientations  only.  Brightness  which  shows 
only  at an unusual  angle  not seen when  the  opal  is  worn does not  enhance the 
opal's  beauty  and  thus its value. 

-4 

u 

Some  opals  orient  best as pendants 
while  others want to be rings. 

To measure the brightness of a  directional  opal, seleet the  brightest 
pendant  orien:ation  that is asthetically pleasing.  Compare  it to the  brightest 
orientation  when  the opal'is laid flat on the opal Brighrness Kfr. Use the 
brightest of  these  two  orientations  to  measure  against  the Opal Brightness Et. If 
using the  vertical  orientation,  place the opal  you are measuring  next to and just 
behind  the stones in the Opal Brightness Kit as the  Kit  lays  flat  on  the  work 
surface  with  Brightness  Level 4 to the  right.  Hold  the opal on a  slightly 
backward angle as it would be worn  in  a  pendant.  Match  brightness as you  would 
for  an  opal  laying  flat on the Opal Brk@ness Kit. 

As a final check on  brightness,  observe  how the opal you are measuring 
changes  its brightness-and  sometimes its  fire colors--as  you  move it away  from 
the  grading  light. Some stones look  fairly  bright  under the lamp  but  lose  a  lot 
of  brightness  when removed from  the  light.  Such  opals  should  be graded one 
brightness  level  lower  if  the  brightness  change is  dramatic.  Other stones may 
actually  look  much  brighter  under  lower  light. These  opals  are  true  prizes  and 
should be upgraded in brightness  one  level. I think  the  reason  for  this  positive 
change  is  that these stones diffract  light  back so much  that  they  look  somewhat 
washed out under  the  lamp.  There  is so much light  coming to your eye that  your 
eye  cannot  absorb  it  all  and  the  opal  starts to look like  white  light. It is  similar 
to an  overexposed  color  picture.  Under  lower  light, your eye  can  absorb  the 
colors  and  distinguish them so the stone appean brighter.  Such stones are 
sometimes ca l l ed  nighf sfones. 



Bdghfness 
and &&fly The  brightness of an  opal  is  one of four  characteristics  which detennim: 

the price range in which an opal f i ts .  The other three are type, base  color, and 
size. The  brightness of fire  is  the  primary  determinant  of  quality  within any typ: 
and  base  color.  There  are  many  other  characteristics  which  refme  this  price  range 
into a single estimate of price. These are carefully  explained  in Copal 
Ident@cafionand Value. Thk relationship  betweenbrightness and quality is giual 
in the  table  below. The quality terms are those used by The Guide, SII 
independent  source of market  prices for opals.a 

II Brightness of Fire II 
Level 

1 

Quality Name 
Less than  Paint 

Commercial 

2 Commercial Dull 

U I I H 
Bright 

Only One Brightness of fire is only one of many factom  whichdetermine the quality 
and value of an opal.  The Opal Brightness K i r  enables  you to measure the 
brightness of any opal  against a Master Set. It does not show  you  how  brightness 
fits in  with  all  other  factors to determine value. The Opal Brighmess Kit is a 
companion to the book Opal Identification and Value which presents a detailed 
step-by-step methodology for valuing  any  opal. 

Thank  you  for  your  interest  in opal.df you have  any questions, please 
contact us at: 

P. 0. BOi 1348 
ES&S Park, CO 80517 

Toll FrCE (800) 468-0324 

Northhmok, IL 60062, (708) 564-0555. 
'For information on The Guide, contact Gemworld International. IN.. 630 Dundee Road. Suite 235. 



"." How Opals 
Gow 
Coiour 

i kpenu~ng  on the SIX oi'lhe spheres, vaiylng coiours ui'tne spectrum are drilracwi. 30 i t  IS 
a combination ofdeflection  (bending) and diffraction (breaking up) oflight rays  that crates 
thc coiour In opal. If you move thc stonc,  light  hits the spllercs from dilforcnt anglcs and 
brmg aboul a clrange 111 colour. l'he nsnle o p /  actually 1nea11s "io see a ctrdnge 111 culour'.'' 
The way in which colours change within a particular sione as it is rotated and tilted is called 
Lhr s k m c ' ~ p i u v  f ! /  coimtr. 

How coiour is detined. 
'I'he SIX oi'ihe spheres has a bea:anIIg  un the d o u r  produced. Smaller spheres brmg out lh: 
blues, from one end of the spectrum. LarL=r spheres produce the re& from the othee end. 
l'he more unitorm the  spheres are placed, the more intense, brilliant and defined the colour 
will be. 



Glossary of Terms: 
*I.r Amorphous 

S/zup~/~ss. Not consisting  ofcrystals. Non crystalline. Glass is amorphous. Sugar is 
crystalline. 

Deflectinn 
The bending of rays of light from a straight lint:. 

Diffraction 
The Breaking up of a ray of light into either a series of light and 
dark bands, or into coloured bands ofthe spectrum. 

Diffuse 
To spread  out so as to cover a larger space or surface. To at:u/irr. 

Fluorescent 
A hghr produced by the eledricd srirnarlatrnn ?#(I gm or v u p w .  
Fluorescent lights have a similar effect on opal as a bright  cloudy 
day-they do not  properly  bring out the colours in  opal 

Hydrate 
A compound produced  when certain substances chemically combine with  water. 

'M 

w# 

L 013 

Incandescent 
G/OW;IZ~ wilh heucci (red or whife hut) as in a light bulb which glows white hot, 
but produccs a light that more closely simulates natural sunlight. Sunlight  and 
incandescent lights bring out the natural colours in opal. 

Opal 
Opal comes from the Latin  word opuius which  means to see a change in colour. 
Chemically, opal is hydrated silica, similar to quartz. 

Opalescence 
A p'uy u/co!uur, similar to that of  an opal. 

Opaque 
Not allowing light to pass through. The opposite of transparent. 

Play nf Cnlour 
Thc 'way in which colours change as an opal is tilted in different directions 

Silica 
ilii1ic;un Dioxidc) A hurd, while or cc~~~Jurie.ss',subsfunce, thal in lhe film O f  q u a m  
cnters into the composition of many mcks and is contained in sponges and certain 
plants. The needle in the mouth oca female mosqlrilo is d e  ofsilica Flint,  sand, 
chalcedony, and  opal are examples of' silica in different forms. 

Spectrum 
The band of wtours formed  when a heum ofwhile light pusses tl7romg.h uprism 



OPAL MINE. Opnl Fnqclopcilra t lm Opdo Glolv Co~ollr Imp.ilBnn o p ~ l ~ ~ ~ i n c . c o n ~ ~ n h o ~ ~ ~ ~ ~ n l ~ ~ c n c ~ c ~ c p c ~  n2 111 

or by some  other  means (c.g. mist or spray, in the case of a rainbow) The full 
range of spectrum colours are: red, orange,  yellow,  green  blue,  indigo,  and 
violet. 

*c.r 
Sphere 

A round three dimensional geometric shape whose su@ce is equally distant at 
all points from the  centre  point. 

Translucent 
Letting  light  through  without  being tromprent. 

Transparent 
Easily seen through.(g/us.t like) 

w 

? O?? 



KLINKER PRECIOUS OPAL DEPOSIT, SOUTH CENTRAL BRITISH . ,' 

. I  

COLUMBIA, CANADA - FIELD OBSERVATIONS  AND  POTENTIAL 
DEPOSIT-SCALE CONTROLS 

George J. Simandl and Kirk D. Hancock, B.C. Geological Survey 
Brian  Callaghan,  Consulting  Geologist 

Suzanne Paradis, Geological  Survey of Canada 
Robert Yorke-Hardy, Okanagan Opal Inc. 

xEywoRDs; Industrial minerals, opal,  agate,  zeolites,  deposit  typically  does not have a tendency to crack o :  
gemstones.  craze  when exposed to the atmosphere and is refend to 

as "stable". It has excellent brighmess  and  multicdlou 
"flash" p "broad flash." patterns. It may be  wate:r-clear, 
orange, honey, red-brown, orange or wbitc m whm. 
Clarity of the stones  varies from transparent fbrougll INTRODUCTION 

the Klinker  opal  deposit in south-centrdl  British 
This paper  describes the geology and mineralogy of 

basin that exlends 150 km from Okanagan Lakc 
Columbia Tho deposit  is hated within the Teniary 

northwest to Kamloops. The area was mapped by Jones 

knowledge of these rocks were made  by Church (1979, 
(1959) and substantial  contributions to the general 

1980.  1982). E:wing (1981). Evans (1983).  Read  (1996a) 
and Okulitch  (1979). It produces both ~ tu ra l  precious 

Teniaxy basins of British Columbia (Leaming, 1973) and 
and common opals. Opal is widespread  within the 

the Klinker deposit is within such a basin. It is located 
approximately 30 kilometres northwest of Vernon 
(Figure 1). In 1995  and  1996, the deposit  was bulk- 

first precious  opal  deposit  under  development in Canada. 
sampled using mechanized  equipment. Klinker is the 

Although it is hosted  by a volcanic sequence. it may have 
some  similarities  with  sediment-hosted  deposits because 
of a  possible  association  with an unwnfonnily and 
intense  weathering. Opal extracted from the Klinker 

translkat to opaque.  At present,  double&  triplet$, soG[l 
and boulder opal are produced from the bulk m l p h  
extracted from the Klinker  deposit  and  are  being lea 
marketed  within the Vernon &ea of  British  Columbia 

containing  typically  3 to 10 percent  water, althoug:h st~mr: 
Opal is an amorphous form of silica ( S i 4  . nHi0.1 

opals  contain as much as 20 percent  water. X,-ra!* 
analyses of many  opals  give  weak  patterns of  crislobillitc: 
or  tridymite. C o m m n t o p a h W i h  * 

yitb agate, forming stripes or bands. Ph5ous opal k; 
&lined as opal with a " p l a y  of edour", eaused b:' 
ditfraaon of white light by regular  packing of silic;l 
microspheres  within the mineral struchue (Dmagh (!I 

ul., 1976).  Common  opal has a less  ordered  pacliin): 0 1 '  
silica microspheres within the mineral svucme and h a . ,  

opals without play of color. The term "fire opal' 
no "play of colour". The term ''umunon opal" group; a l l  

describes a ulmmon opal having a transparent ormgc tcl. * 
red-orange base calor (Downing,  1992). T h e r e t o r ,  
preciousopalisnotasynonymfor"iireopal". 

Worldwide,  precious  opal is rare in wmpariisou to 

precious opaI. Australia produces  approximately  SCDI.! 
common opal. There is a relatively good market fn. 

44 million w o ~  of precious  opal  and the prices of nm 
commercial opal wrceul SCDN 40 per gram of~mugh. 
material. The bcst grades are valued at more than SCDlrl 
14OOpcr -Goodm excellent  quality,  stable cormno11 
opal,  used  as  faceting  material,  such as the tnangc, 
uansparent variety (also called '%e opal"), range; it1 
value from SCDN 5 to 300 per gram depending on color, 
The cherry-red  variety is the most  expensive. The markel 
for  facet-grade  opal is smaller than that of preciow qd. 

into two major categories based on  host lithc~lo&iss 
Deposits that wniain precious opal can be cliridei:. 

sediment-hosted  and  volcanic-hosted.  Australian deposit i; 
of the C o o k  Pedy, Andamooka and Mintabie arcas a r : :  
excellent  examples of sediment-hosted  deposiu.  Deposit i: 
such as Spencer (Idaho. USA), Tevem (New Stall.. 
Wales, AustraIia), La Carbonera and Iris mines (l4aim: 

Figure 1. Lncation of the Klinker preciou opal deposit, British are eXCekIIt  examples  of the volcanic-hosted catcgor, 
and the deposits in the Gracios 5 Dios area (Honduras; 

Columbia The s- of silica for sedimentary-hosted deposils i!; 

" 
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linked to deep and intense weathehg while. in general, Formation. It comprises  andesitic and basaltic hBs, 
volcanic-hosted deposits are believed to be genetically ruffaceas sediments, palagonite  breccia, mudflows. 
associated  with  hydrothermal  activity. lithic  wackes and grey-black shale @wing,  1981a and 

*. 1987) .. " ,. 
Samples of bedded,  unconsolidated sediments found 

OF - m-RDEposm the  Klinker  deoosit  contain  Middle  Miocene 
in  topographic  lows overkying the opal-bearing lahars at 

well  exposed in an area of clear-cut  logging. Most of the 
The  opal  Occurrences a: the Klinker property are 

exposed rock, with the exception of mafic dikes and the 
massive portions of lava flows, is strongly 
hydrothermally  altered or weathered. The depth of 
alteration or weathering is expected to vary substantially, 
but may be several  metres  deep as indicated by the 
presence of fresh rock exposed in the Discovery  level 
1477 open  cut. The Klinker deposit is hosted  by clast and 

Eocene Kamlwps Group that were.initiaUy  assigned to 
matrix-supported lahars and  ash to lapilli tuff units ofthe 

the Dewdrop Flats Formation (Read, 1996a) but later 
interpreted as the Tranquille Formation (Read, 1996b). 
In the type IocaIities, near Kamloops, UIC Dewdrop Flats 
Formation comprises  a section of more than 1000 metres 

palagonitic basalt and andesite  lava  flows, flow top 
thick with nine members. The dominant  lithologies are 

breccias.  mudflows and dacitic ash flows. aphiric basalt, 
andesite and dacite flows and tephras @wing, 1981a; 
1981b and 1982).  Radiometric dates reported from 
Dewdrop Formation vary from 48.6 to 50.5 million years 
@wing. 1981b;  Church and Evans,  1983). Typically, the 
Tranquille Fomt ion  underlies the Dcwdmg Flats 

palynomorph  assemblages  (conifer pollen, angiosp:m~ 
pollen, fungal spores and cysts) that are similar to 
assemblages  in the Fraser Bend Formation. near Quemel 
(Rouse  and  Mathews,  1979). The samples are a s s i g n e d  to 
the  Barstovian  mammalian stage of the Western North 
American Tertiary, circa 13-17 Ma. Thesc: 
palynomorphs,  derived  from surrounding shore-.linc: 
habitats, indicate shallow stream or lake edge  sediments. 
Anorher sample of partly  consolidated,  bedded tuffacemu; 
sediments  containing broad leaf fossils, collected a fear 
kilo'metres  away  contains  palynomorphs of the same  age. 
A sample of lithified yellow to olive green, ash to lapilli 
ruff (Figure 2) within the opal-bearing lahars yield4 
smal l  quantities of conifer  palynomorphs that a r c :  
probably of similar age. 

is confirmed, then the precious opal-hosiing rocks art: 
Ifthe Middle  Miocene  age of the Mcontaining opal 

substantially younger than previously  thought. On tht: 
other hand, if the opal-bearing tuff and l a h a r s  belong to 
the Dew  Drop Flats Formation, as suggested by Read 
(1996a), then an important unwnfonuity could bt: 
expected between the opalaearing sequence and 

~~ 
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. , . overlying,  partly  consolidated  tuffaceous  sediments of 
mid-Miocene  age. 

Opal Occurrences 

*1# 
including matrix and  Clast-supported lahars, SCO~~XXQUS 

Rock types can be divided into five major  lithologies, 

lahar or flow top breccia, ash to lapilli tuffand lava flows 
or dikes and sills. The lahar units may be relatively thin 
and  possibly  repeated,  by  block  sliding, as they  dip 
shallowly (0 to 20') and closely  follow  topography 
(Figure 2). Due to the undulating mufaces of the 
successive lahars, the strike directions are highly variable 
over  short  distances. No drilling has been done on the 
property  and SQ it is not yet possible to establish the total 
thickness of overlapping lahar flows  and  depth to 

volcanic rocks that outcrop 500 metres  east of the 
underlying  massive and brecciated,  unmineralized 

precious  opal can be found. 
mapped area. Also, it  is unknown to which  depth 

Lahars and  debris flows are the most  abundant af the 
five major rock types exposed at the Klinker  deposit. In 

unstratified and are nearly  tabular on the large scale but 
general, the lahars are inhomogenous,  poorly soned, 

have irregular contacts at the outcrop  scale. In some 
lahar layers, the clasts are well  sorted.  Some  flows  have 
as little as 5 percent interstitial material. 

Fine-grained.  yellow or olive  green, ash to lapilli tuff 

characterized by centimetre-scale  bedding, some cross 
is  tqpically 20 centimeues to 3 metres thick. It is 

bedding,  reverse and normal grading and may form a 
series of lenses rather than a continuous  layer. It appears 

possible.  due to limited  exposure down section, that there 
that this rock forms a single marker unit, however it is 

may be more rhan one layer. Near surface, this rock is 
ebaracterized by  loose.  yellow, sandy  debris and where 
fresh surfaces are available the rock is olive green. 
Locally. the bottom contact of this unit is highly 
irregular.  Individual  clasts are less than four millimeues 
in site and typically less than 0.5 to 2 millimeues in size. 
Precious opal is uuumonly found within this unit and in 
matrix-snppor~~I lahar immediately abwe or below it. 

Matrix-supported lahar is characterised  by a yellow 
matrix which makes up 10 to 25 percent of the rock.  The 

ash to lapilli t f l .  CIasts are subrounded to subangular, 2 
composition ofthe sandy matlix is identical to that of the 

centimetres to 1 metre in diameter and typically 5 to 10 

vesicular  basalt  and scoria in various  propoliions. The 
centimetres  across. Clasts consist mainly of massive or 

colour of the clasts varies from  beige  to  medium or dark 

altered or weathered than the previous unit and  has a rcd 
Clast or coarse matrix-supported lahar is more 

to orange matria The matrix is light red-brom or 
salmMpintrinm~wherewhitcnditsisabuDdaat 
Typically, thc ma& fonns less tban 10 percent of the 
rock. In some instances. small clasts (e3 cm) form the 
matrix between coarse fragments that are 5 antimetres 
to 1 metre in diameter. In some areas, chabazite and 
other  zcolites  (probably  heulandite and stilbite), 
completely fill vesicles and fractures and locally.  zeolites 

wc 

grey to  Purple. 

# , 
I "9 

are a major component of the matrix. This unit onl; 
Contains agate or common or precious  opal w:her : 

zeolites  are  absent. 
Scoxiaceous,  strongly  oxidized, red to purplish,  c:last,. 

northeast comer of the study area (Figure 2). Duc: to t h : ~  
supported lahar or  flow top breccia  outcrops in th:: 

flat, rubbly name of the outcrops,  low  relief mt'i 

unit is a lahar or flow  top  breccia.  Over 80 percent ofth:: 
similarily ofclasts, it is not  possible to determine i f th i i ;  

clasts are scoriaceous,  typically K to 3 centimaue,r In 
diameter  and red in colour. Howwer, pumice fragment'; 
may be as much as 60 centimetres in diameter. firemy t ,I 
eighty percent of the rock is void space and is not k n o ~  
to  contain opal 01 the zeolites chabzite,  heulandite 01' 

clinoptilolite.  However,  loose  pieces  of  agate  wen: f c t w l  
on several  outcrops. 

medimgreenmbdgabrownonaltcradsurhs:[ri~; 
mostly niassive bur, in some placcr, mcderate1yvc:siculw 
and  more altered near the tops of flows  or sills. h![afi:: 
phenoaysts are  typically less than 3 millimetres in six 
and  form less then 8 percent of the rcck. Outcrop;$ oftl:: 
massive variety are characterized by flat poli:;hd 

and then is blocky to angular. Because of the f&t MIW: 
surfaces, except  where it coincides with breaks i n  slop:: 

forms sills, dikes or flows. This unit normally dws nc t 
of basalt  outcrops, it is often difticult to determine if i t 

contain any opal. However, in one  outcrop mar t h i :  
Caramel pit, a mafic dike contains rare, opal liachu:: 
fillings. This shows that some dikes postdate labau f l o w ! ;  
and predatc opal minaalion ]In "- R m k 4  
vesicles am filled by radiating zeolite crystals that may 1);: 
timmpsonite: 

Basalt is h k  green to black OII fresh sorfa~ff mt.l 

Crms Sections 

illustrated on Figures 3 and 4 respectively and locatd o 11 
Sections of the Caramel and Blue Bird  pits an: 

Figure 2. They show the detailed  geology in the pits @1:1 
ilhsmlt the snb- to shallow dipping a!imx (IC g 
tbe e also illustrate tii relatibnshl, 
between individual lahar flaws and the enclosed ash t:) 
lapilli W. In the Caramel piL the oldest unit appwrs t i )  

very irregular upper contaa This is overlain by 
be coarse, matrix supported,  opal-bearing lahar, with i~ 

centime&-scale. bedded @, which is, in hun, ovcdaill 
by  another  coarse., matrix-supported,  opal-bearing laha I. 
Abovethatisadarkgrecntoblacklavaflow,msb: 
nearitsbgStand~nyvaicularnearitstop.The.vesidr!s 

flow is overlain by  a  yellow, matrix supported Mar. 1:1 
am elongate and filled with tommoll opal or agate. Th s 

the  Bluebird  pit,  reworked ash  to lapilli tuff IS 
discontinuous and appears to have been eroded by tke 
overlying lahar flow. The mud  seams in the pit fac:c 
(Figure 4) consist of  very fine-grained  layers of soli 

centimetres thick In the  Bluebird and Caramel pits, op::l 
material,  probably  a mix of clay and feldspar. K to 5 
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Lahar;  yellow,  matrix supported a Ash to lapilli tuff 

Lava flow: a) highly  vesucular flow top mA Lahar; warn ,  matrix suppo&& 

my opal  bearing 
b) massive flow bottom mj ' Maficdyke [ F j  Lahar;  coarse,  matrix  supported: 

opal  bearing . 
Figure 3. Cross section of the  CaramelPit, looking northwest.  For location see Figure 2, 

MTNERALIZATION 

Precious opal occurs as open space fillings, mainly 
within fixtures, voids and vesicles. Other fracture fill 
minerals at  the Klinkcr deposit are agate, non-precious 
facet-grade  opal, common opal, quartz, celadonite. 
amorphous manganese oxides, clioptilolite, heulandite, 
stilbite,  clays and rarely,  calcite. Non-precious, keet- 
grade  opal is typically orange and honey coloured, 
similar to Mexican '%re opal". Common opals occur as 
transparent, translucent and  opaque rypes in white, 

can occur as small, inward facing, terminated crystals 
honey, brown, amber, orange and grey  colours. Quartz 

blrrc Amam (1996) notes that kutnahorite and saponite co- 
within vugs. X-ray  -action analysis reported by 

exist with opal. Opal from the Klinker property is 
classified as opal-CT, using Jones  and  Segnit's (1971) 
grade  classification (Aw~am, 1996). Most stones fiom 

opal-A @rye, 1981). Detailed studies of opal 
deposits with precious and common opal a ~ e  classified as 

N 

microstrucnue are underway to confirm and refbe 
A m ' s  findings. 

CONTROLS ON OPAL DISTRIBUTION 

Mineralogical  Zoning 

distribution is stratigraphy and rock porosity. .As 
The first and most readily apparent control on opal 

previously  mentioned, opal occurs within ash to lapilli 
tuff and  immediately  adjacent  matrix-supported lahar. 
However, at  the scale of the property there are iko  
mineralogical controls. Opal and agate have a compbx 

rich pries that amtain cbabazik, the most abundant, 
heulandide,  clinopMolite and stilbite. These are the most 
significant  vesicle and, fracture. fillings and matrix 

relationship with zeolites They do not Bdst in zeolite- -1g 

S 

y y J  
. o , p . x  Lahar; matrix supported,  similar to below  but  strongly oxidized, opal  bearing 

kpili tuff, opd bearing 

[FJ Lahar,  matrixsbpported, brown-yellow  with  red  fragments,  opal  bearing 

ml Lahar;  clast  supported,  purple \ 

Mud seam 
W Figure 4. Cross section of the Blue  Bhd  Pit,  looking southeast For location see Figure 2. 
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figure 5. White zcolite-beadng zone (vmical fines) and 
yenow-sugar coating zone (nnglo lines); Klinkm am. 

cement in the north cenual part of the map area (Figure 
5). Opal and agate occur where the zeolitarich 6 l I ings  
givewaytoayellow,sugatycoatinginfraaureand 

diffraction'patterns of this yellow coating yield weak 
vesicles, towards the southeast (Figure 5). X-ray 

Figure 6. Distribution of agate  (random lines), common opal 
(vertical li) and non-precious face-grade opal and precious 
opal (stan); Klinkn &posit area 

peaks for tridymite  with minor clinoptilolite(?). nlis 
coincides  broadly  with the change of red, :rtrcmng y 
oxidized come matrix-supported lahar to yellow, fin(:- 
grained  manix-suppoaed lahar. The  yellow, suga1.y 
coating coexists with agate and possibly opal in the eac.t 
central  part of the map area. The only  exception to th 
mutually  exclusive  relationship of white zeolites ari 
silica is in the Caramel extension  zone. There the 

lahar flows parallels  the  current  erosional  surface. It nu y 
snbhorizontal,  undulating  contact  between two dis,tin,:t 

be that one flow contains agate,  common  and ~~reciorls 

vesicles. 
opal, while the other flow contains white zcol i te-j i l laj  

occurs only within broad areas of agate minerdimtitic a 
Another major mioeralogical control is that op.il 

and prtcious opal only in small arcas within comm 1 
opal minaalization (pipurc 6). Agate has the widc,t 

opaque common opal,  brown or honey  opal, transp;ue~.t 
distribution. forming a northwest  trending  belt. W h i ~ : .  

opal and precious  opal  occupy  successively  smalk:r. IIW: 
restricted areas. Precious  opal is known  to OECW at mlly a 
few locations (Figure 6). A similar range in  miaeralog y 
exists in individual  fractures. Some are fiied only t 
agate,  by  agate and common opal, by  common  opal ar'l 
transparent  common  opal  and finally by non preciotls 

precious opal. Io g m d .  agate end precious opal do o4:t 
orange, honey or yellow  facet-grade transparent  opal. ad 

c o e x i s t i a n g i v e a ~ w i ~ t t f i e ~ o ~ o ~ l e c ~ r  
both of common opal and c m n  tmnsparent facel- mopat 
Structural Controls 

vcsidc and fraame Hlings. Consequently, th: 
Most of the pncions opal on the propmy wm's I .< 

dismiution and orientation of fractures is important. l? ; 
orientation of the fractures is summarized (111 
comparative  stereographic plots (Figure  7). Most d a t  I 
comes from the Discovery, Blue  Bird,  Caramel ami 
Caramel Extension pits because intense weirthmin,: 
makes acquisition of Structural data &where C i i f f i c u l ~ .  
Figure 7a indicates most of the fractures in the Klinku 
area are steeply  dipping to subvettical  and  strike :170., 
regardles of fracture fillings. Figure 7b indicates that ti : 

agate, common and precious opals; there are two othvr 
same  pattern holds for fsachues wled by silica mint:ml!;. 

less pronod orientations at 073" and 035'. Figwz .. c 
shows similar orientations for precious and transpue'tt 
common opal fiued bchues with another subset at MC", 
based on vay limited data. In summary, there is :I!O 

obvious  statistical  correlation  between f r a m e  
orientations and mined fillings. The main fracture .set 1 s 
roughly 17P, but minor subsets may be important. T11e 
170'  preferred  orientation  coincides the major lineanie~i~s 

beyond the property boundaries.  These  lineaments WCIC 
that may have acted as solution  channels and exmd 

detected by air-photo interpretation by R Yorke-FWy 
and confirmed by Penner and Mollard (1996). 130th 11 e 
mheralogical and stnrchuill findings can be wed :E 
exploration guides on the property,  but it is not lmom if 
it can be applied beyond there. 



SUMMARY 

The most significant  findings of ow fieldwork  are 
the mineralogical  guides  to the potential  distribution of 
precious opal at the property. Precious opal 
mineralization wcurs within ash  to lapilli tuE and 
adjacent lahar units and is surrounded  by larger zones 
that contain agate and common opal. Opal 
mineralization does not occur within lahar that contains 
white  zeolite  fracture  and  vesicle fillings or matrix 
dement.  There is no preferred strucuual control to opal 
mineralization.  Rock types are divided into five major 
lithologies, including matrix and clast-supported lahars, 
scoriaceous  lahar or flow  top  breccia, ash to lapilli tuff 

that ash to lapilli tuft overlying the opal-bearing lahar 
and lava flows or dikes and sills. We have  established 

younger than previously  believed. Opal-bearing lahars 
sequence is of mid-Miocene  age  and is substantially 

Dewdrop Flats Formation, as postulated  by Read (1996a), 
are probably of the same  age,  but if they belong to the 

one  would  expect a major unconformity between the 

partly consolidated hlffaceous sediments. 
opal-bearing sediments and overlying  mid-Miocene. 

N 

Figure 7. Preferred orientations of poles to fracture planes 
sorted by fracture fi l l ings: a) all 6ractures; b) fracacturcs with 
silica filling onls c) fractures filled by facet-grade and precious 
opal. Lower  hemisphere plot. n = number of poles. Contours 
u e  1,2.3,4,5,6,7.8.9 and 10 rimes unity. Cross-hatching in 

-eas grater than 10 rimes unity. Comparative plots made 
~~ingthcmethodofStarkey(l970,1977.1993). 
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