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LLOYD B. NILSEN

6465 CLOVER ROAD
VERNON, BRITISH COLUMBIA VIB 3T7

Home Phone 250 545 0579
Fax 250 545 6536

TO: Prospecting Assistance Program Coordinator
SUBJECT: Supplement to Summary of Prospecting Activities 98/99 Program

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 located. The precious opal
found near the Douglas Lake road appears to-be very localized 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 disappo:nting 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
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.

Area One did not yvield any new discoveries of precious opal, but further trenching on the
d.lscovery zoneson Taha 1 & 2.was Q@ngg in uncovering more opal ans 1n s er.
light on the nature of the deposit. The precious 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 carry out a program of rock excavation 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 hesttate 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 0% of project
costs that is a mandated minimum as outlined in the Prospectors Assistance Program. As pointed
out in last years report the technique for evaluating Precious Opal is by methods other that \ "
assaying, and | made the necessary acquisition of an Opal Brightness Kit in 1997. I have ‘éy
attached the information on this technique again for your convenience. ® 4
" R
Other sampling carried out in Areas One & Two did not return anomalous values of \» J\L,"f: f?\’ )
interest. Most of the sampling was carried out on quartz shears and stockworks that contained 1
little or no sulfide and, as sampling confirms, little or no precious metals. The area is remarkably th
devoid of sulfide mineralization - even pyrite.

e

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 costs are below those required to trigger the full amount of the grant.
There are, of course, other costs incurred in carrying 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 1 had hoped to significantly exceed this. [ 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 [ could. As the result of complications arising from the cancer
my wife passed away on December 8th, 1998.



BRITISH COLUMBIA
PROSPECTORS ASSISTANCE PROGRAM
PROSPECTING REPORT FORM (continued)

B. TECHNICAL REPORT
& One technical repont to be completed for cach project area.
» Refer to Program Requirements/Regulations 15 to 17, page 6.

~» {f 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 L—“"O\'-D Q ~ LL\,SE& Reference Number _% ﬂp ’4 I

LOCATION/COMMOMTIES

Project Area (as histed in Part A) ﬂ RER OF\E_ MINFILE No ifapplicable

Location of Project Area NTS B2 ydi- ‘i 82 L / o Lat SO /9 Long [{9 ﬁ jﬁiﬂﬁﬂ)
[Description of Location and Access 40 <. wW/SwW oF \/k.l?ﬂg-[:g Ace

CEMU - Kixb L ‘: ECOMNDA R LA ¢ mﬂL U
MOONSTRIY 'mfﬁu Y~ (-’ YoOHTARIN o b:si-(.

Main Commodities Searched For '!”“:2 ! oOLYD ' 14" .

Known Mineral Occutrences in Project Area _gﬁmw__é WRYWE ELEWMAWY
Gop & SWIEL BRE CLoSE 10 Ensts=RY RoudDARY. -

- WORK PERFORMED
i. Conventional Prospecting (area) Q \ OR\[S i SHE T\ELD .
2. Geological Mapping (hectares/scale) VREL«[ MR RY Oy .

-

3. Geochemical {type and no. of samples)

4. Geophysical (type and line km)

it
5. Physical Work (type and amount) 64- t&QOR& TRE NG ( ﬂ@ L

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

7. Other (specily) /6 SRMPLE& PO‘Z- ﬁ$$ﬂ\l %M FHZEH Oh\c ™

SIGNIFICANT RESULTS
Commodities ¥ \OUS @VF\L— Claim Name LR.\'&.R‘, \i Z é -&OH\‘\ 3.

Location (show on map} Lat ' Long [\Q_"’AB Elevation M [© §2_l___h
Best assay/sample type _fg,lacnooe OVAL (T EXCELLENT. FIIRE .
Descrlptmn nf;lhm_e—r;!"lzauon host rocks, anomalies "= PCTOR 'Dlscooajz\[ Uﬂ.’_:)
PR 1
je.&gzs _OPAL_\S FOUND 1K
1 BASHLT Fhows e AWAR
Lﬂ’

-/

Supporting data must be submitted with this TECHNICAL REPORT

Infarmation ou this form is confidentinl for one year from the date of receipt subject to the provisions of the Freedom of Information Act.

Prospectors Assistance Program - Guidebook [998 I



BRITISH COLUMBIA
PROSPECTORS ASSISTANCE PROGRAM
PROSPECTING REPORT FORM (continued)

B. TECHNICAL REPORT
»  One technical report to be completed for each project area.
o  Refer to Program Requirements/Regulations 15 to 17, page 6.

o 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 L.L..O\I.D ?- i LE)E.A Reference Number ?8{43 i 41

LOCATION/COMMODITIES

Project Arca (as listed in Part A)__[RRER  TuwdO MINFILE No. if appticable
Location of Project Area NTS L2 L / ) Lat S’Qozma Long W\ 52" !&:NTE[>

Description of Location and Access l‘.‘b-ﬂ?ﬁRcD <o K NwW oF \.(C::R’NON Cﬁ'lb
Ve REAcHED (IR _HwWY Q7

TIOOLT2. O
LARLE ARERS . E__Rgm_%ﬁé';‘fﬁ‘ﬁ’c&r

¢ S Commorisbvmhet v " THE S

2 REC\e0S COVAL. - oL’ & SIKWER - -

Known Mineral Occurrences in Project Area N <5 IWM__q_
MW;MMW

WORK PERFORMED
. Conventional Prespecting (area) \(Q Dﬂ,\ls N SHE. VLD .

|

2. Geological Mapping (hectares/scale)

3. Geochemical (type and no. of samples) -

4. Geophysical (type and line km) -_—

5. Physical Work (type and amount) —_ _
6. Drilling (no. holes, size, depth inm, total m) __ 7"

7. Other (specily} _____MM_@Q NEQR;) tRER.

SIGNIFICANT RESULTS
Commodities YREMOLS OVRL. Claim Name %p\' STRCED

Location (show on map) Lat Long _ Elevation

Best assay/sample type

Description of mineralization, frost rocks, anomaties

I Y umm_ﬁwi’ggc

oeus OVARL
m&m.&m#gm BovE THE \\ K MARKER
o X %a:\_\._.efﬁﬁmm TWE oo ReY (T
e 90, WS S RO THERK 1S FMRLY EXIENSIVE

TEeoY NEAREY W Rl DIREeTonNS,. EXERSWVE
4 v MG ERWED o ONCoHER  FORHER oval.

Supporting data must be submitted with this TECHNICAL REPORT

Enformation an this form s coafidential for one year from the date of receipt subject to the provisious of the Freedom of Information Act.

Prospectors Assistance Pragram - Guidebook 1998 15
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1998 Sampling Results

1998 - 1 Area Two Veined (gtz) granite stock off George Creek Road.

1998 - 2 Area Two Lahar with qtz stockwork - 1/2 “ veinlets.

1998 - 3 Area Two Greywacke (7) - fractured fine grained Qtz & Ca

& calcite veinlets & inclusions,

1998 - 4 Area Two Lahar laced with sugary qtz & calcite.

1998 - 5 Area Two Highly fractured & oxidized lahar with qtz

1998 - 6 Area One Rusty shear zone through basalt,

1998 - 7 Area One Rusty shear in opalized basalt.

1998 - 8 Area One Rusty silicified shear in basalt.

1998 -9 Area One Shear zone with major gtz vein. L
X 1998 - 10 Area One Shear zone with major qtz vein. \W¥~~v2& P O Y -8

1998 - 11 Area One Green schist zone within qtz shear. W R G

1998 - 12 Area One Quartz vein with rusty fractures.

1998 - 13 Area One Rusty shear zone - some quartz.

1998 - 14 Area One Quartz boulders with rusty fractures.

1998 - 15 Area One Rusty appearing lahar.

1998 - 16 Area One Quartz vein.

1998 - 17 Area One Basalt outcrop laced with qtz veinlets.

1998 - 18 Area One Sheared siliceous gneiss.

1998 - 19 Area One Sheared siliceous gneiss,

1998 - 20 Area One Sheared siliceous gneiss.

1998 - 21 Area One Sheared gneiss with rusty quartz veinlets.

1998 Precious Opal Samples: As in 1997 a large number of specimens of precious opal were recovered
from the 3 discoveries on Tahaetkun Mountain. Brightness and color variety are excellent, but the small size of the
individual ‘stones’ call into question whether or not these depasits 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!



26-Jun-58

ECO-TECH LABORATORIZS LTD.
10041 Eas! Trans Canada Highway
KAMLOOPS, B.C.

V2C BT4

Phone: 250-513-5700

e

- e ar
Fax © 250-573-4887
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{GP CERFIFICATE OF ANALYSIS AK 98-2:1

L.R. NILSEN

6485 CLOVER RD.
VERNON, BC

V1B 317

Ho. of samples recelved:2

Sample type: Aot given
PROJECT #: Nol given
SHIZMENT &:Not ghvan
Values in ppm unless otherwise reported Samples submitted by’ Nof given
S(#. Tagd Awpph) Ag A% As Ba BiCa% CJ Co Cr GCuFe%% LaMg% Wnm Mo Na% HNi P Pb 3 Sn & Ti% U V W Y in
1 1988-1 § 04 087 <5 60 25 0} d 7T 81 184 <10 05t 411 <1 035 4 480 4 5 <20 W 90 <10 37 <10 2 35
2 19882 B <02 3162 10 135 5 246 < 26 21 23 489 10 212 B6@ <1 009 43 2450 6 10 <20 2400 043 <10 T <10 10 &1
QC DATA:
Resplit:
1 18981 5 06 D82 <5 55 25 034 o & 67T 78 188 <10 048 410 <f OM 30480 4 <5 <) 13 006 <10 3B <10 2 34
Repeat:
1 16984 5 06 088 <5 60 3 0¥ <« 7 M B0 188 <10 051 #12 < 085 3 480 4 <5 <20 25 007 <f0 W <10 2 3
Standard:
GEO'SS 125 14 180 5 150 5§ 171 < 18 62 76 14 <10 065 865 <t 003 23 860 18 <5 <20 50 013 <10 W <0 A 68
H LABORATORIES LTD,
a ’(.5.:.1.!?3::9{*:,““.
¥Lg AL Carife n;fﬂ-:emmr

Page 1
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27-Aug-96

ECO-TECH LABORATCRIES LTD,
10041 Eest Trans Canada Highway

KAMLOGPS, BC.

20 674

Phona: 250.673-6700

Fax @ 2605734557

Values in ppm uiiess ofiierwige reportel!

{CP CERTIFICATE OF AMALYSYS AK Bi-463

LLOYD KILSEN

£465 CLOVER ROAD

VERNGN. 5C
VB 3T?

ATTENTION: LLOYI) NILSEN

tho. of samples recaved, 7

Sample hms: Root

PROJECT : None Given
SHIPMENT &: Nao Giver,
Samples sutimilted by: L, Nisen

£tW, Teg#  Aupph) Ag A% A Ba Bl Ca% (d Co Cr Cu |=£j$___k laMg% Mn Mo Na% N P Pb Sb Sn sr e U % W Y In
1 1296-3 5 <12 283 <5 410 10 786 <1 27 40 12 483 <10 374 674 <1 003 4 14D 2 6 <20 M% 017 <io 103 <10 8 80
] 18984 S <12 332 <5 45 16 479 f 2 24 ) 482 N 1% T < 030 24 280 12 <5 < 1780 03 <1t 9 <0 20 &
3 1008-5 5 <2 179 <5 5 <5 t52 ¢ 10 3 9 308 W 08 20F <1 008 1D 2470 10 <5 <20 297 211 <10 14y <0 2 %
4 16085 5 o2 80 <5 110 < -3t < 36 187 19 622 20 14 8% <1 043 174 W 14 <5 <A 47 At <0 13 ¢ 18 o
5 1908-/ § a2 157 < 100 0 112 <1 2 147 20 541 10 036 e3¢ Y042 105 2100 B <5 <20 M0 04 <10 M6 <1C 16 80
§ 15988 5 <02 045 10 176§ 648 < G 00 0 305 <0 tU6 66F 2 0 2 0 10 5 <30 %7 063 <0 M <i0 2
7 1599-9 5 a2 128 (10t 0 &5 %520 < 21 838 18 L ¢ 402 798 1«00 252 ‘00 4 15 <D B DM <t 51 <1p <t M
QC DATA.
Repeat:
1 1998-2 § <12 284 <5 440 10 TT7 <1 23 43 12 405 <10 AT4 6BH <1 004 142 MY & 10 <20 I3 019 <« 14 <0 10 52
Respiit:
1 1806-3 5 )2 270 <5 4% 10 766 <1 27 A1 11 471 <10 381 876 < 003 138 t50 6 16 <20 M1 018 < @ <10 9 5D
Standard:
GEQ'BE 135 10 176 85 155 <5 182 <1 13 B2 79 407 <10 038 67 < 002 25 Mk 2D <h <X 85 D41 w1y e <0 & 73
_Lw-‘nﬂﬁ
FCATECH LABDRATORIES LTI
di48aC ?i‘ FapK J. Pezzoill, £.3¢.7.
X15/98 © .G Ceiified Asiapsi
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20-Aug-98

ECO-TECH LABORATORIES LTD.
40041 East Trans Canada Highway
HANLOOPS, 8.C.

V20 8T4

Phone: 250-5T7%-5700
Fax :250-573-4557

Values in ppra unfess otherwise reported

Elg. Ta

__Ag Al %

T 199810 [1.6] 105
2 198811 15 04 018
3 199812 5 02 0.35
4 198813 Bl 08 0.2
5 108014 5 <02 103
8 198815 5 <02 348
7 198815 § <02 205
§ 108817 Ta5( <02 040
§ 199818 5 <02 0.3
0 190819 [t 02 05
" 190820 5 02 144
12 198821 § 04 070
QC DATA:
Resplit:
1 e840 18D 14 102
Repeal:
1 100810 M5 16 105
Standard:
GEO'SS 126 12 482
GiATS
L5158

As

<5

5
10
10
<§

2310

75

200

235
30
108
440

55
B0
85
40

13

135

150

<5

<5
15
10
<5

<5
<§

<5
<5

<§

<5

<5

1
12
16
16

43

a1

ICP CERTIFICATE OF ANALYSIS AK 95474

163 4
128 3%
128 82

82 (173 651
55 338

158 126 974
179 128 946

64 B2 420

X

Ity

10
032
2.00

D65
0.83
208
0.57

0.50
0.3

085
0.88

0.54

055

0.98

0.8 MW

1354
298
616

019
1228
1268

188

821
08
362
1030

3346

3202

T

@ o oo b

16

13

1

0.m
oM
0.09

0.05
.21
0.08
0.04

0.0
0.04
0.05
0.01

0.03
002

0.02

Ll
39

0.02
571

41
]

33
]
40
19

25
14
16
83

93

arn
1540
350
140

500
119

820
560

1340

1370

570

<2
4

44

<
<§
<5
<§

§
<5
<5
<f

<5
<b

<

<§

<5

{

<20
<20
<20
<20
<20
<20
<20
<20

<20
<20

<20

<2

<20

Sn

A,

LLOYD R.NILSEN
6465 CLOVER ROAD
VERNON, BC

V1E 317

No. of samplgs receved:12
Sample typée: ROCK

PROJECT # NONE GIVEN
SHIPMENT : NONE GIVEN
Samples submitted by, L. MLSEN

ST Ti% UV W

73002 <10 56 <10
97 O <10 13 <10 <
49 00 <10 15 <10 <1 28
§<0M <0 9 <10 <1 64
§8 004 <t¢ 85 <10 3} 56
232 028 <10 N3 <10 2t T4
39 005 <10 159 <1¢ 3 B3
24 019 <10 B0 <10 2 20
#MooM <1 25 <10 <« 29
41 003 <10 30 <10 <1 29
21 005 <10 120 <10 <1 66
13 004 <10 37 <10 <1 28

80 002 <10 56 <10 <1 610

73 002 <10 57 <10 < 819

63 013

‘FO-TECH LABQRATORIES LTD.
Ffank J. Pezzotti, A 8c.T.
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AVALILARLE, AT TwE. QK871

KEL LONEERENOE. TH&'T
OPALUS 1 MINERAL CLAIM  (NITIRATED THIE

0SOYOOS MD.  WErD TRQ MAY 28 /48

INTRQDUCTION
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
1The 20 anit Opalus 1 ¢laim 1s located m the Osoyoos mining
division (NTS) 82E 7 3E approximately 13 Km. south west of
Penticton B.C. The claims are accessible by road 25 km. S.W.
of Penticton.
GEOLOGY
The claim area is underlain by Tertiary Volcanic rocks of the
Marama Formation. Precious Opal was found in massive form
in light 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 two exploration targets exist on
the Opalus 1 claim.
1 Precious Opal as a valuable gemstone,
2 Epithermal Gold associated with carbonaceous opaline quartz.
Exploration consisting of prospecting, Backhoe trenching, and
sampling is planned for 1997,

PARTICIPATION IS WELCOME !

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

E - Mail... mincon{@jetsiream.net
wwwebsite url... http://cybersongs.com/mimconsu/index.htm
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Congratufations!

Purpose

lllumination

Opal Brightness Kit

Instructions for Use

You have just acquired a unique aid to valuing opal, the Opal Brightness
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 scaled to preven:
the movement or switching of opals which would render it useless. To guarantee
correct results, use the Opal Brightness Kit only in accordance with these
instructions. Brightness of fire is only one of many characteristics which
influence the value of an opal. This Opal Brightness Kit is intended for use in
conjunction with the book Opal Identification and Value' which provides the
complete methodology for valuing opal.

The purpose of the Opal Brightness Kit is to determine the brightness of
the fire in any opal as compared to a stendard set of opals. Since each Opa/
Brightness Kit is produced by matching the brightness of each stone against &
Master Set, the brightness you determine for a particular opal will be identical
to that determined by anyone else who has an Opal Brightness Kit and uses it in
accordance with these instructions.

_ To obtain accurate results with your
Opul -Briglinicas Kit, il correct 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 Brightness Kit.

Surrounding background light shounld be subdued. It is preferable that it
be incandescent rather than fluorescent. Do not grade brightness in direct sunlight
or strong background light such as is provided in your showroom.

!For information on Opal Identification and Value, contact Majestic Opal, Inc., P. O. Box 1348, Estes Park,
CO 80517-1348, (800) 468-0324.

W
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Positioning

Procedure

The lamp should be positioned so that the shade is 20" above a work
surface. The Opal Brighmess Kit is placed flat upon the work surface with
Brightness Level 4 to the right. Move the Opal Brightness Kit toward you
slightly so 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 Brightness Kit
with your eye paraliel or slightly shove and fairly close to the lamp shade. This

causes you to be looking directly down on the Opal Brightness Kit and the opal
you are measuring. .

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 Brightness Kit while the kit is laying flat on the work surface
slightly in front of the desk lamp, The label on the Opa! Brightness Kit must be
upright as you would read it with Brightness Level 4 1o 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 Opal
Brightess Kit. 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 Opal
Brightness Kit. Move the opal you are measuring beside the two opals of each
level and compare brightness. Find the closest match.

Remember that you
_ wish to judge the overall
ey SIGHIIESS OF nﬁ:ﬂ ‘ \ brightness of the stone.

: Frequently there will be a
small area that has brighter
or duller fire than the rest
of the stone. Do not base
your judgment 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 L. It is not uncommon for an

opal to fit hetween 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 ours more easily. Be sure to keep the plass on the Opal Brightness Kit clean
and free from finger prints as smudges reduce brightness and can throw off
readings.

!
|
|
I
|
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Directlonality

Away From
The Light

It is important 1o remember that opals change their brightness depending
upon their orientation to the light. This characteristic is termed directionality.
(See Opal Identlficarion and Value, Chapter 9.) After you lay the opal you are
measucing on the Opal Brightness Kit, move the opal—but not the Kit—in a 360°
circle. Note its overall brightness in alt different orientations. Next pick up the
opal and orient it as it would be worn as a pendant (sbout 15° off vertical).
Againd rotate it 360° and note the change in brightness.

There 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 brightness
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.

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

To measure the brightness of a directional opal, select the brightest
pendant orientation that is acsthetically pleasing. Compare it to the brightest
orientation when the opal is laid flat on the Opal Brightness Kit. Use the
brightest of these two orientations to measure against the Opal Brightness Kit. 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 brightriess as you would
for an opal laying flat on the Opal Brightness Kit.

As a final check on brightness, observe how the opat 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 appears brighter. Such stones are
sometimes called night stones.
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Brightness
and Quality

Only One Factor

The drightness of an opal is one of four characteristics which determine
the price range in which an opal fits. The other three are type, base color, ami
size. The brightness of fire is the primary determinant of quality within any type
and base color. There are many other characteristics which refine this price range
into a single estimate of price. These are carefully explained in Cpal
Identification and Value, The relationship between brightness and quality is given
in the table below. The quality terms are those used by The Guide, an
independent source of market prices for opals.?

Less than
Commercial

Commercial

Good

Very Bright ‘ Fine

ﬂ 5 Britliant

Brightness of fire is only one of many factors which determine the quality
and value of an opal. The Opal Brightness Kit 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 Brightness Kit is a
companion 1o the book Opal Identification and Value which presents a detailed
step-by-step methodology for valuing any opal.

Extra Fine

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

Majestic Opal, Tnc.

P. 0. Box 1348
Estes Park, CO 80517
Toll Free (800) 468-0324

2For information on The Guide, contact Gemworld International, Inc., 630 Dundec Road, Suite 235,
Northbrook, [L 60062, (70B) 564-0555.
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what makes opals glow in a rainbow of colours, here’s a quick explanation that's hopefully

Mt fevan daasdasiree:l Tt 0m paca coagva nf tha formme are nnfnn—uhqr lhur,..:: Fihwenr: of Tarasoe
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followmyr the text

How Opal Colour is Preduced

oo : . ol 1 2 v A

AL KUUI\ I.ll\.n \A\-ibl\).}illbll‘ \Jl I..ll\' L'IL-U&‘V;I llllhl UJ—U:J‘L LU “U-. ,-” i 15 =N L:_-lr - ,_- oy
this out. Precious opal ts made up of finy uniform spheres of m ok i
ifdﬂbpdft‘,ﬁi bl blilﬁ.-d, WI’“LH lil tugﬁtﬂti TP UET AT ly iree ‘

dimensional frame. sitting in 2 "bath" of silica solution. Ii is

the orderiness oi the spheres thai separaies precious opal
from common anal

Lighi passcs through the wansparett spheres i a direct Hine, bag when i3 hits the batly of
silica, it is bent and deflected at differeni angles, thus producing a rainbow effect.

efieciion & Difiraciion

Lepending on the size ol the spheres, varying colours ol 1he specirum are diifracied. So 1 1s
a combination of deflection (bending) and diffraction (breaking up) of light rays that creates
the colour 1 opal. it you move the stone, light hits the sphercs from ditferent angles and
bring aboul a change m colour. |'he name opaf actually means “io see a change m colour.”
The way in which colours change within a particular stone as it is rotated and tilted is called
the stone's piay of colour.

How colour is defined.

‘The size of the spheres has a beanng on the colour produced. Smaller spheres brimg out the
blues, from one end of the spectrum. Larger spheres produce the reds from the other end.
The more umtorm the spheres are placed, the more mtense, brilliant and defined the colour
will be.

122457 3 1) PA
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Glossary of Terms:

Amorphous

Shapeless. Not consisting of crystals. Non crystalline. Glass is amorphous. Sugar is
crystalline.

Deflection
The bending of rays of light from a straight line.

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

Diffuse
To spread out so as to cover a larger space or surface. To scaiier.
Fluorescent
A fight produced by the efectrical stimulation of a gas or vapour.
Fluorescent lights bave a similar effect on opal as a bright clondy
day--they do not properly bring out the colours in opal
Hydrate

A compound produced when certain substances chemically combine with water.

Incandescent
Glowing with heai (red or white hot) as in a [ight bulb which glows white hot,
but produccs a light that more closely simulates natural sunlight. Sunlight and
incardescent lights bring out the natural colours in vpal.
Opal
Opal comes from the Latin word opafus which means 10 see a change in colour,
Chemically, opal is hydrated silica, similar to quartz.

Opalescence
A play of colowr, similar to that of an opal.

Opagque
Not allowing light to pass through. The opposiie of transparent.

Play of Colour
The way in which colours change as an opal is tilted in different directions.

Sifica
{Silicon Dioxide) A hard, white or colourless substance, that in the form of quariz,
cnters into the composition of many rocks and is contained in sponges and certain
planis. The needle in the mouth of a female mosquito 1s made of silica. Flini, sand,
chalcedony, and opal are examples of silica in different forms.

Spectrum
The band of colours formed when a beam of white light passes through a prism

12297
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or by some other means (c.g. mist or spray, in the case of a rainhow) The full
range of spectrum colours are: red, orange, yellow, green blue, indigo, and
violel.
up’
Sphere
A round three dimensional geometric shape whose surface is equally distant at
all points from the centre point.

Translucent
Letting light through without being rransparent.

Transparent
Easily seen through.(glass /ike)

Return to Opal Mine Home Page.
Return to Encyclopedia Table of Contents
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KLINKER PRECIOUS OPAL DEPOSIT, SOUTH CENTRAL BRITISH
COLUMBIA, CANADA - FIELD OBSERVATIONS AND POTENTIAL
DEPOSIT-SCALE CONTROLS

George J. Simandl and Kirk D. Hanceck, B.C. Geological Survey
Brian Callaghan, Consulting Geologist
Suzanne Paradis, Geological Survey of Canada
Robert Yorke-Hardy, Okanagan Opal Inc.

KEYWORDS: Industrial minerals, opal, agaté, zeolites,
gemstones.

INTRODUCTION

This paper describes the geology and mineralogy of
the Klinker opal deposit in south-central British
Columbia. The deposit is located within the Tertiary
basin that extends 150 Jan from Okanagan Lake
northwest to Kamloops. The area was mapped by Jones
(1959) and substantial contributions to the general
knowledge of these rocks were made by Church (1979,
1980, 1982), Ewing (1981), Evans (1983), Read {(1996a)
and Okulitch (1979). It preduces both natural precious
and common opals. Opal is widespread within the
Tertiary basins of British Columbia (Leaming, 1973) and
the Klinker deposit is within such a basin. It is located
approximately 30 kilometres northwest of Vemon
(Figure 1). In 1995 and 1996, the deposit was bulk-
sampled using mechanized equipment. Klinker is the
first precions opal deposit under development in Canada.
Although it is hosted by a volcanic sequence, it may have
some similarities with sediment-hosted deposits because
of a possible association with an unconformity and
intense weathering. Opal extracted from the Klinker

(F ""'»_,__/'V.‘__

~

i - %
. British >
Columbia
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Figure 1. Location of the Klinker precious opal deposit, British
Columbia.

deposit typically does not have a tendency to crack o:
craze when exposed to the atmosphere and is referred 1o
as “stable”. It has ¢xcellent brightness and multicolou;
“flash” to “broad flash” patterns. It may be water—clear,
orange, honey, red-biown, orange or white in colowr,
Clarity of the stones varics from transparent through
translucent to opaque. At present, doublets, triplets, soli
and boulder opal are produced from the bulk sampl:
extracted from the Klinker deposit and are being test.
marketed within the Vernon area of British Columbia

Opal is an amorphous form of silica (Si0, - nHO)
containing typically 3 to 10 percent water, although som:
opals contain as much as 20 percent water. X-rav
analyses of many opals give weak patterns of crisiobalit
or tridymite. Common opal may-occur mixed-or- al eyt
with agate, forming stripes or bands. Precious opal i
defined as opal with a “play of colour”, caused bv
diffraction of white light by regular packing of silic:
microspheres within the mineral structure (Darragh e
al., 1976). Common opal has a less ordered packing of
silica microspheres within the mineral structure and ha:
no “play of colour”. The term “common opal” proups all
opals without play of color., The term “fire opal”
describes a common opal having a transparent orangs to.
red-orange base color (Downing, 1992). Thexefore,.
precious opal is not a synonym for “fire opal”.

Worldwide, precions opal is rare in comparison to
common opal. There is a relatively good market fo-
precious opal. Australia produces approximately $CDM
44 million worth of precious opal and the prices of mos.
commercial opal exceed SCDN 40 per gram of rough-
material, The best grades are valued at more than SCD™ -
1400 per gram.- Good to excellent quality, stable comamon
opal, used as faceting material, such as the orange,
transparent varicty (also called “fire opal”), ranges in
vatue from $CDN 5 ta 300 per gram depending on color,
The cherry-red variety is the most expensive. The marke!
for facet-grade opal is smaller than that of precious opal.

Deposits that coniain precious opal can be divide:
into two major categories based on host lithologie:.
sediment-hosted and volcanic-hosted. Australian deposit:
of the Coober Pedy, Andamooka and Mintabie areas ar:
excellent examples of sediment-hosted deposits. Depuosit:
such as Spencer (Idaho, USA), Tevern (New Soutl.
Wales, Australia), La Carbonera and Iris mines (Mexico,
and the deposits in the Gracios a Dios area (Honduras;
are excellent examples of the volcanic-hosted category
The source of silica for sedimentary-hosted deposils i

»

Gealogical Fieldwork 1996, Paper 1997-1
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(Geological contact
Pit site (X )
Road

Pond / Swamp

Contour

Clast-supnorted lahar or flow top breccla,
red to purple, scorlaceous clasts are
2 to B0 cm. in diametar

Clast-supported lahar, red to otange,
fragmentsl matrix, ciasts variably
akerad

Matrix-supported lahar, yallowish, clasty
variably altered beige to medium or
dark grey o purple

SR Ash to Iapii tull, yediow of oiive green

Basalt, black to dark gresn; massive
+ vesicular

Figure 2. Geology of the Klinker deposit area.

linked 10 deep and intense weathering wigle, in general,
volcanic-hosted deposits are belicved to be genetically
assoctated with hydrothermal activity.

GEOLOGY OF THE KLINKER DEPOSIT

The opal occurrences at the Klinker property are
well exposed in an area of clear-cut logging, Most of the
exposed rock, with the exception of mafic dikes and the
massive portions of lava flows, is strongly
hydrothermally altcred or weathered. The depth of
altcration 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
matrix-supported lahars and ash to lapilli tuff units of the
Eocene Kamloops Group that were -initiaily assigned to
the Dewdrop Flats Formation (Read, 1996a} but later
interpreted as the Tranquille Formation (Read, 1996b).
In the type localities, near Kamioops, the Dewdrop Flats
Formation comprises a section of more than 1000 metres
thick with nine members. The dominant lithologies are
palagonitic basalt and andesite lava flows, flow top
breccias, mudflows and dacitic ash flows. aphiric basalt,
andesite and dacite flows and tephras (Ewing, 1981a;
1981b and 1982). Radiometric dates reported from
Dewdrop Formation vary from 48.6 to 50.5 million years
{Ewing, 1981b; Church and Evans, 1983). Typically, the
Tranguille Formation underlies the Dewdrop Flats

Formation. It comprises andesitic and basaltic tuffs,
tuffaceous sediments, palagonite breccia, mudflows,
lithic wackes and grey-black shale (Ewing, 1981a and
1932).

Samples of bedded, unconsolidated sediments found
in topographic lows overlying the opal-bearing lahars at
the Klinker deposit contain Middle Miocens
palynomorph assemblages (conifer pollen, angiosperm
pollen, fungal spores and cysts) that are similar to
assemblages in the Fraser Bend Formation, near Quesnel
(Rouse and Mathews, 1979, The samples are assigned 10
the Barstovian mammalian stage of the Western North
American  Tertiary, c¢irea 13-17 Ma. These
palynomorphs, derived from surrounding shore-ling
habitats, indicate shallow stream or lake edge sediments.
Another sample of partly consolidated, bedded tuffaceous
sediments containing broad leaf fossils, collected a few
kilometres away contains palynomorphs of the same age.
A sample of lithified yellow to olive green, ash to lapilli
tuff (Figure 2} within the opal-bearing lahars yielded
small quantities of conmifer palynomorphs that are
probably of similar age.

If the Middle Miocene age of the tuff containing opal
is confirmed, then the precious opal-hosting rocks are
substantially younger than previously thought. On the
other hand, if the opal-bearing tuff and lahars belong to
the Dew Drop Flats Formation, as suggested by Reacl
(1996a), then an important unconformity could be
expected between the opal-bearing sequence anci

322
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overlying, partly consolidated tuffaceous sediments of
m_id-Miocenc age.

Opal Occurrences

Rock types can be divided into five major lithologies,
including matrix and clast-supported lahars, scoriaceous
lahar or flow top breccia, ash to lapilli tuff and lava fows
or dikes and sills. The lahar units may be refatively thin
and possibly repeated, by block sliding, as they dip
shallowly (0 to 20°) and closely follow topography
(Figure 2). Due to the undulating surfaces of the
successive lahars, the strike directions are highly variable
over short distances. No drilling has been done on the
property and so it is not yet possible to establish the total
thickness of overlapping lahar flows and depth to
underlying massive and brecciated, unmineralized
volcanic rocks that outcrop 500 metres east of the
mapped area, Also, it is unknown to which depth
precious opal can be found.

Lahars and debris flows are the most abundant of the
five major rock types exposed at the Klinker deposit. In
general, the Iahars ave inhomogenous, poorly sorted,
unstratified and are nearly tabular on the large scale but
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 lapiili tuff
is typically 20 centimetres to 3 metres thick. It is
characterized by centimetre-scale bedding, some cross
bedding, reverse and normal grading and may form a
series of lenses rather than a continuous layer. It appears
that this rock forms a single marker unit, however it is
possible, due to limited exposure down section, that there
may be more than one layer. Near surface, this rock is
characterized by loose, yellow, sandy debris and where
fresh sufaces are available the rock is olive green.
Locally, the bottom contact of this unit is highly
irregular. Individual clasts are less than four millimetres
in size and typically less than 0.5 to 2 millimetres in size.
Precious opal is commonly found within this unit and in
matrix-supported lahar immediately above or below it.

Matrix-supported lahar is characterised by a yellow
matrix which malkes up 10 to 25 percent of the rock. The
composition of the sandy matrix is identical to that of the
ash to lapilli tuff. Clasts are subrounded to subangular, 2
centimetres to 1 metre in diameter and typicaily 5 to 10
centimetres across. Clasts consist mainly of massive or
vesicular basalt and scoria in various proportions. The
colour of the clasts varies from beige to medium or dark
grey to purple. )

Clast or coarse matrix-supported lahar is more
altered or weathered than the previous unit and has a red
to orange matrix. The matrix is light red-brown or
salmon pink in zoncs where white zeolite is abundant.
Typically, the matrix forms less than 10 percent of the
rock. In some instances, small clasts (<3 cm) form the
matrix between coarse fragments that are 5 centimetres

to 1 metre in diameter. In some areas, chabazite and .

other zeolites (probably heulandite and stilbite},
completzly fill vesicles and fractures and locally, zeolites

tod

ar¢ a major component of the matrix. This unit onl,
contains agate or common or precious opal wher:
zeolites are absent,

Scoriaceous, strongly oxidized, red to purplish, clast-
supported lahar or flow top breccia outcrops in th:
northeast corner of the study area (Figure 2). Duc to th:
flat, rubbly nature of the outcrops, low relief an'!
similarity of clasts, it is not possible to determine if this
unit is a lahar or flaw top breccia. Over 80 percent of th :
clasts are scoriaceous, typically % to 3 centimetres in
diameter and red in colour. However, pumice fragments
may be as much as 60 centimetres in diameter. Twenty 1)
eighty percent of the rock is void space and is not know
to contain opal or the zeolites chabzite, henlandite or
clinoptilolite, However, loose picces of agate were four|
on several outcrops.

Basalt is dark green to black on fresh surfaces am!

medivm green or beige-brown on altered sorfaces: It is

" mostly massive but, in some places, moderately vesicular

and more altered near the tops of flows or sills. Mafi:
phenocrysts are typically less than 3 millimetres in siz;
and form less then 8 percent of the rock. Outcrops of th:
massive variety are characterized by flat polishe
surfaces, except where it coincides with breaks in slop:
and then is blocky to angular. Because of the flat natur:
of basalt outcrops, it is often difficult to determing if i:
forms sills, dikes or flows. This unit normally dpes nct
contain any opal. However, in one outcrop near th:
Caramel pit, a mafic dike contains rave, opal fractus:
fillings. This shows that some dikes post-date lahar flows
and predate opal mineralization. In some areas; stretche k
vesicles are filled by radiating zeolite crystals that may be
thompsonite.

Cross Sections

Scctions of the Caramel and Blue Bird pits are
illustrated on Figures 3 and 4 respectively and located on
Figure 2. They show the detailed geology in the pits anil
illustrate the subharizontal to shallow dipping aspect of
the lahar wmits™ They also illustrate the relationship
between individual lahar flows and the enclosed ash 1
lapilli nufT. In the Caramel pit, the oldest unit appears to
be coarse, matrix supported, opal-bearing lahar, with a

" very irregular upper contact. This is overlain by

centimetre-scale, bedded mif, which is, in twn, oveddain
by another coarse, matrix-supported, opal-bearing laha:.
Above that is a dark green to black lava flow, massiv 2
near its base and very vesicular near its top. The vesicles
are elongate and filled with common opal or agate. Th s
flow is overlain by a yellow, matrix supported lahar, 1
the Bluebird pit, reworked ash to Iapilli tuff s
discontinuous and appears to have been eroded by the
overlying lahar flow. The mud scams in the pit face
{Figure 4) consist of very fine-grained layers of sot
material, probably a mix of clay and feldspar, 2 to 5
centimetres thick. In the Bluebird and Caramel pits, op:1
is found immediately above, below and within the ash 0

lapilli tuff. It is important to note that the ash to lapi)ii M=

tuif occurs in alt precions opal bearing pits.

Geological Fieldwork 1996, Paper 1997-1
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Lava flow: a) highly vesucular flow top

b) massive fiow bottom

Lahar; coarse, matrix supported:

opal bearing .

i w1 Ash to lapilli tuff

- Lahar; coarse, matrix supported:
opal bearing

ZN 2y Mafic dyke

Figure 3. Cross section of the Caramel Pit, looking northwest. For location see Figure 2.

MINERALIZATION

Precious opal occurs as open space fillings, mainly
within fractures, voids and vesicles. Other fracture fill
minerals at the Klinker deposit arg agate, non-precious
facet-grade opal, commen opal, quartz, celadonite,
amorphous manganese oxides, clinoptilolite, heulandite,
stilbite, clays and rarely, calcite. Non-precious, facet-
grade opal is typically orange and honey coloured,
similar to Mexican “fire opal”. Common opals occur as
transparent, franslncent and opague types in white,
honey, brown, amber, orange and grey colours. Quartz
can occur as small, inward facing, terminated crystals
within vugs. X-ray diffraction analysis reported by
Awram (1996) notes that kutnahorite and saponite co-
exist with opal. Opal from the Klinker property is
classified as opal-CT, using Jones and Segnit’s (1971)
grade classification (Awram, 1996). Most stones from
deposits with precious and common opal are classified as
opal-A  (Frye, 1981). Detailed studies of opal

N

surface profile

Ash to lapilli tuff, opal bearing

3 % 3
A 00.00.00.°3:°o.°o.°ot°n°u°
i Ds -0‘.-. .s w8y 00 LN

microstructure are underway to confirm and refine
Awram’s findings.

CONTROLS ON OPAL DISTRIBUTION

Mineralogical Zoning

The first and most readily apparent control on opal
distribution is stratigraphy and rock porosity. As
previonsly mentioned, opal occurs within ash to lapilli
tuff and immediately adjacent matrix-supported lahar.
However, at the scale of the property there are also
mineralogical controls. Opal and agate have a complex
relationship with zeolites. They do not exist in zeolite-
rich zones that contain chabazite, the most abundant,
heulandide, clinoptilolite and stilbite. These are the most
significant vesicle and fracture fillings and matrix

Lahar; matrix supported, similar to below but strongly oxidized, opal bearing

0%.,° 9% Lahar, matrix supported, brown-yellow with red fragments, opal bearing

L"";“;“a i ahar; clast supported, purple

Mud seam

J

Figure 4. Cross section of the Blue Bird Pit, looking southeast_ For location see Figure 2.
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Figure 5. White zeolite-bearing zone (vertical lines) and
yellow-sugar coating zone (angle lines); Klinker arca.

cement in the north central part of the map area (Figure
5). Opal and agate occur where the zeolite-rich fillings
give way to a yellow, sugary coating in fractures and
vesicles, towards the southeast (Figure 5). X-ray
diffraction ‘patterns of this yellow coating yield weak

. ’-f
AR
g rly
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Figure 6. Distribution of agate (random lines), common opal
(vertical lines) and non-precious facet-grade opal and precious
opal (stars), Klinker deposit area.

peaks for tridymite with minor clinoptilolite(?). This
coincides broadly with the change of red, strongy
oxidized coarse matrix-supported lahar to yellow, fin:-
grained matrix-supported lahar. The yellow, sugary
coating coexists with agate and possibly opal in the ea:t
central part of the map area. The only exception to the
mutally exclusive relationship of white zeclites ard
silica is in the Caramel extension zone, There the
subhorizontal, undulating contact between two distin:t
lzhar flows parallels the current erosional surface. It ms y
be that one flow contains agate, common and precious
opal, while the other flow contains white zeolite-1itlc.
vesicles,

Another mejor mineralogical control is that op.:l
occurs only within broad areas of agate mineralizatica
and precious opal oply in small arcas within commc
opal mincralization (Figure 6). Agalc has the wideit
distribution, forming a northwest trending belt. Whit:,
opagque common opal, brown or honey opal, transparet
opal and precions opal occupy suceessively smaller, mors
restricted areas. Precious opal is known to occur at only a
few locations (Figure 6). A similar range in mineralog y
exists in individual fractures. Some are filled only ty
agate, by agate and common opal, by common opal an
transparent common opal and finally by non precious
orange, honey or yellow facet-grade transparent opal and
precious opal. In general, agate and precicus opal do nct
coexist in & given fracture without the presence of one ar
both of common opal and common transparent face!-

grade opal.

Structural Controls

Most of the precious opal on the property ocows =3
vesicle and  fracture  fillings. Consequently, th:
distribution and orientation of fractures is important. T} 2
orientation of the fractures is summarized on
comparative stereographic plots (Figure 7). Most dara
comes from the Discovery, Blue Bird, Caramel andi
Caramel Extension pits because intense weatherins
makes acquisition of structural data clsewhere clifficull,
Figure 7a indicates most of the fractures in the Klinkcr
area are steeply dipping to subvertical and strike 170,
regardless of fracture fillings. Figure 7b indicates that ti.z
same pattern holds for fractures filled by silica minerals,
agate, common and precious opals; there are two other
less pronounced orientations at 073* and 035°, Figure ‘¢
shows similar orientations for precious and transparet
common apal filled fractures with another subset at 06",
based on very limited data. In summary, there is 1o
obvious statistical correlation between fractu:e
prientations and mineral fillings. The main fracture set is
roughly 170° but minor subsets may be important. The
170° preferred orientation coincides the major lineamenis
that may bave acted as solution channels and extend
beyond the property boundaries. These lineaments weie
detected by air-photo interpretation by R. Yorke-Flardy
and confirmed by Penner and Mollard (1996). Both tl.e
mineralogical and structural findings can be nsed s
exploration guides on the property, but it is not known if
it can be applied beyond there.
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Figure 7. Preferred orientations of poles to fracture planes
sorted by fracture fillings: a) all fractures; b) fractures with
silica filling only; c) fractures filled by facet- grade and precious
opal. Lower hemisphere plot. n = number of poles. Contours
are 1,2, 3,4, 5, 6,7, 8,9 and 10 times unity. Cross-hatching in

‘eas preater “than 10 times unity. Comparative plots made
ing the method of Starkey (1970, 1577, 1993).

SUMMARY

The most significant findings of our fieldwork are
the mineralogical guides to the potential distribution of
precious opal at the property. Precious opal
mincralization occurs within ash to lapilli tuff 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
cement. There is no preferred strucutral 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
and lava flows or dikes and sifls. We have established
that ash to lapilli tuff overlying the opal-bearing lahar
sequence is of mid-Miocene age and is substantially
younger than previously believed. Opal-bearing lahars
are probably of the same age, but if they belong to the
Dewdrop Flats Formation, as postulated by Read (19962),
one would expect a major unconformity between the
opal-bearing sediments and overlying mid-Miocene,
partly consolidated tuffaceous sediments.
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