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SUMMARY 

Extensive t renching and  l imited production from a bedrock jade occur rence  in t h e  
Coquihalla Valley was completed be tween  January 1 4  and J u n e  11, 1991. 

Associated serpent ini te ,  talc, soapstone and  white rock a l t e r a t ion  zones were  also 
invest igated and  representat ive samples quarried.  Significant amounts of J a d e  and  

other  ma te r i a l s  were cut and polished t o  demons t r a t e  gem qualities. The claims,  

total l ing 135 units, a r e  owned or under option by Sun of Heaven Enterpr ises  Ltd.  

and Golden Eag le  Marketing Systems Ltd.  and  were  acquired t o  cover  zones of 

serpent ine sui table  fo r  t h e  manufactur ing of decorat ive tiles or fo r  t h e  general  

dimension s t o n e  marke t .  The J a d e  King nephri te  deposit is  included in t h e  project 

area.  

Previous owners have investigated t h e  Serpent ine Be l t  f o r  lode-gold occurrences,  

nickel-cobalt mineralization, jade,  t a l c  and  building slate.  A general  geological 

description of t h e  property is  contained in "Preliminary Geological R e p o r t  on the 

Serpent ine Project"  by J.T. Shearer ,  da t ed  December  28, 1990, 24 pages in length. 

The claims a r e  underlain by a n  a l t e r e d  and  variably sheared u l t r amaf i c  complex 

consisting mainly of irregular masses  of s e rpen t in i t e  and gabbro. The  Hozameen 

Fau l t ,  which incorporates  t h e  Coquihalla s e rpen t ine  belt ,  s epa ra t e s  t w o  distinct 

crustal  units. West of t h e  f au l t  is t h e  Pe rmian  t o  Jurassic  Hozameen Group which 

represents  a dismembered ophiolite (or ocean ic  floor assemblage). E a s t  of t h e  

f au l t  a r e  Jurassic  t o  Eocene sediments  of t h e  Methow-Pasayten trough. The  t rough 

is unconformably underlain by t h e  Spider P e a k  Forma t ion  volcanics of Triassic  age .  

The  serpent ini te  component has a c t e d  as t h e  locus for  intense shearing. 

Slickenside s t ruc tu res  a r e  abundant throughout  t h e  complex. The gabbro at  a n  

ea r ly  s t a g e  was mainly in t h e  form of dykes and  sills. During emplacemen t  of t h e  

u l t r amaf i c  complex along the Hozameen Fau l t ,  t h e  more  br i t t le  na tu re  of t h e  

gabbro caused i t  t o  break up i n t o  mega-boudins. 

The Dewdney C r e e k  Highway Quarry is  l o c a t e d  immediately west  of the E a s t  

Hozameen  Faul t .  The quarry appears  t o  h a v e  had  a fairly long history. I t  is shown 

on mid-1970's maps.  However, t h e  main period of act ivi ty  occurred during t h e  
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construct ion of t h e  Coquihalla Highway in 1984-1986, and during November 1990 t o  

January 1991 when a large quantity of relatively c o a r s e  se rpen t ine  blocks were 

produced f o r  armouring t h e  highway and approach roads d u e  t o  flood damage  which 

happened i n  November 1990. A large gravel pi t  i s  l oca t ed  immediately east of the 

rock quarry. 

The  Dewdney C r e e k  Quarry h a s  exposed a 100 m e t e r  wide band of serpent ine near  

t h e  northeast  corner of t h e  claims. Tonnage e s t i m a t e s  as documented in t h i s . ?  

report  using c ross  sect ional  a r eas  30 m e t r e s  a p a r t  give a t o t a l  of 165’,000 tons o f k  

serpent ine as having been removed fo r  highway purposes. 

tonnage is  still within t h e  pit  a r e a  as s o r t e d  oversize ,  broken muck and  screened 

m ate rial. 

A minor portion of t h i s j  

Blasting has  also caused some  micro-fracturing i n  t h e  quarry walls and would 
require  removal  by proper dimension s tone quarrying techniques before unfractured 

s t o n e  was exposed f o r  large sca l e  t i l ing applications.  Mineral T i t l e  considerations 

of t h e  se rpen t ine  resource are briefly considered, bu t  t h e  legal ramifications a r e  

outside t h e  t e r m s  of reference of this r epor t  and  have been l e f t  with the legal 

counsel f o r  Golden Eag le  - Sun of Heaven joint venture.  

Production a n d  t renching a t  t h e  J a d e  Quarry progressed in several  discrete  s tages .  

(a) A n  initial Phase  I trenching and  sawing program t o  expose t h e  jade seam and 

quant i fy  volumes and  associated mater ia l .  

(b) A P h a s e  I1 program t o  fur ther  expose t h e  jade resource and  continue t o  cut 
and polish r ep resen ta t ive  specimens. 

The  jade s e a m  i s  ent i re ly  contained along t h e  \Vest Hozameen F a u l t  at t h e  con tac t  

be tween  shea red  serpent ini te  a n d  a l t e r ed  ribbon chert .  J a d e  occurs  as a thin layer  
immediately w e s t  of a much wider soapstone zone. Occasionally t h e  jade layer  

thickens to  produce pods up t o  3 feet thick. The  j ade  is typically dark green in 

colour wi th  a lively l ighter green mottl ing.  F rac tu re  intensi ty  appears t o  vary 

considerably. T h e  soapstone is usually da rk  green and commonly varigated with 
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interesting patterns. Preliminary estimates of easily available tonnage are 

presented. Large quantities of slickensided serpentinite and also more solid 

carveable serpentinite are available on the claims and adjacent areas. 



INTRODUCTION 

This r epor t  documents,  for  assessment purposes, t h e  work program completed 

between January I 4  and  June  11, 1991 o n  t h e  Serpent ine Groups of claims. The 

Serpentine Group claims were loca ted  between M a y  a n d  July,  1990. On November 

2 9 ,  1990, t h e  J a d e  King claims were  optioned. A budget of $10,000 was set 

November 28, 1990 t o  ini t ia te  t renching on t h e  J a d e  King t o  assess t h e  potential  of 

t h e  j ade  and soapstone resource.  

A review of t h e  project concepts,  geological database and  potential  f o r  defining 

sui table  serpent ine f o r  t h e  dimension s t o n e  m a r k e t  a n d  availability of good quality 

nephrite is  contained in a r epor t  ent i t led "Preliminary Geological Repor t  on the 

Serpent ine Project" by J.T. Shearer,  da t ed  December 28, 1990, 24 pages in length.  

Recen t  increases  i n  t h e  demand for  dimension s t o n e  has  been mainly in thin s l ab  

veneers  and  tiles used fo r  flooring and decorat ive wall facings (Page, 1989). 

Developments  i n  au tomated  fabricat ing faci l i t ies  have allowed s t o n e  slabs t o  be 

produced at prices competi t ive with many o the r  building materials.  Present ly ,  all 

major British Columbia dimension s t o n e  projects a r e  using imported mater ia ls .  

An additional $30,000 budget was formulated on February 5 ,  1991 with the 

objective of identifying 100 tons of soapstone, 100-150 tons of serpent ine for 

decorat ive gravel,  100 tons of carving serpent ini te  and j ade  as available. 

Local  skilled contractors  in Hope and  Chilliwack provide a ready source of heavy 

equ ipmen t  such as loaders,  hoes, bulldozers and  trucks. 



- 2 -  

LOCATION AND ACCESS 

The Serpent ine property is  l oca t ed  approximately 145 km east of the C i t y  of 

Vancouver in southwestern British Columbia,  Canada. The claims are  18 km 

northeast  of t h e  town of Hope, B.C. o n  both sides of the Coquihalla River.  Access  

t o  t h e  Dewdney Creek  Quarry is by t h e  new Coquihalla Highway be tween  t h e  

Sowaqua a n d  Carolin Mine exits.  The quarry i s  l oca t ed  1.5 km from the mou th  of 

Dewdney Creek  and i n  December 1990 - January 1991 produced a large quant i ty  of 

serpent ine blocks i n  t h e  1.5 t o  2 m e t e r  s ize  range. Oversize mater ia l  was 

stockpiled fo r  l a t e r  secondary blasting. The  J a d e  Quarry is  just past  t h e  Sowaqua 

on-ramp t o  the  east. 

The claims cover t h e  largely overburden-covered valley floors and also t h e  s t e e p  

mountain slopes which r ise  t o  a plateau at abou t  t h e  1,200 m level. Mature 

Western R e d  Cedar ,  Hemlock and Douglas F i r  with minor underbrush domina te  the 

area.  

Periodic high wa te r  levels  are  o f t e n  experienced in t h e  Coquihalla River and  local  

s t e e p  gradient t r i bu ta ry  creeks. All flood damage  is now quickly repaired since t h e  

opening of t h e  new Coquihalla Highway. Winter snow levels are known t o  a t t a i n  up 

to  1 m e t e r  in dep th  along t h e  main valley. Considerably deeper  snow levels occur  

higher in elevation. The J a d e  Quarry i s  clear of snow by ea r ly  April. 

Since l a rge  sca l e  quarry operations have ex i s t ed  i n  t h e  past  in several  locat ions 

throughout t h e  Project  Area ,  no special  environmental  problems concerning fish 

hab i t a t  or a c i d  l eacha te  generation a r e  ant ic ipated.  
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CLAIM STATUS 

T h e  S e r p e n t i n e  p ro jec t  cons is t s  of 9 c l a i m s  t o t a l l i n g  135 un i t s  as shown in T a b l e  1 

a n d  i l l u s t r a t ed  o n  F igu re  3. 

TABLE 1 

List of Claims 

C l a i m  
N a m e  

King  R i c h a r d  # I  

King R i c h a r d  # 2  

Magna S i t e  

FK 2478 R A C  

F K  2480 R A C  

HARV 

CEE J A  Y 

J a d e  King  O n e  

J a d e  King  T w o  

Total 

Record 
Number  

401 4 

401 5 

4016 

3991 

3992 

4020 

4026 

331 1 

331 2 

Uni t s  Size 

15 5s  3 E  

18 6 s  3\V 

12 3s 4E 

24 4N 6 E  

24 4 N  6E 

20 5 s  4\v 

20  4\v 5 s  

I T w o  pos t  

1 T w o  pos t  - 
135 u n i t s  

D a t e  
Staked 

Jun  1 3 ,  1990 

J u n  14,  1990 

Jun  16,  1990 

May 30,  1990 

May 30,  1990 

J u n e  11, 1990 

Ju ly  16,  1990 

D e c  28, 1987 

D e c  28 1987 

C u r r e n t  
Ann ive r sa ry  

D a t e  

Jun  1 3 ,  1992**  

Jun  1 4 ,  1992* 

Jun  16,  1992* 

May 30, 1993* 

May 30, 1993" 

J u n e  11, 1993* 

Ju ly  16,  1992"" 

D e c  30, 1998 

D e c  30, 1998 

* 

* *  S e r p e n t i n e  G r o u p  2, f i l ed  J u n e  11, 1991 

T h e  K a t h y  1-10 two-pos t  c l a i m s  were  a l l  l o c a t e d  by A.R. McDougall  and  sold by 

Bill of S a l e  t o  Sun of H e a v e n  En te rp r i se s  i n  O c t o b e r ,  1990 a n d  are now "included" 

in  t h e  H a r v  mine ra l  c l a im by appl ica t ion .  C. C h a p p e l l  l o c a t e d  t h e  King  R i c h a r d  

# I ,  K ing  R i c h a r d  # 2 ,  Magna S i t e ,  E m e r a l d  a n d  C e e j a y  c l a ims  as a g e n t  f o r  Sun of 

Heaven  E n t e r p r i s e s  L t d .  i n  J u n e  a n d  Ju ly ,  1990.  Likewise ,  t h e  Spec ia l  R e c r e a t i o n  

A r e a  C l a i m s  a n d  H a r v  c la im w e r e  l o c a t e d  by G. Johnson  a n d  sold t o  Sun of H e a v e n  

E n t e r p r i s e s  L t d .  by Bill of S a l e  i n  O c t o b e r  1990. 

with  app l i ca t ion  of a s ses smen t  work d o c u m e n t e d  i n  t h i s  r e p o r t ,  
S e r p e n t i n e  Group 1, May I, 1991 

T h e  K a t h y  two-pos t  c l a i m s  w e r e  l o c a t e d  at s e v e r a l  d i f f e r e n t  t imes .  K a t h y  2, 3, 5 

and  6 w e r e  s t a k e d  May 5 ,  1990 a n d  subsequent ly  K a t h y  1, 4, 7 ,  8 ,  9 a n d  10 w e r e  

s t a k e d  May 16,  2 3  a n d  J u n e  7 ,  1990. C l a i m s  K a t h y  7 and  8 did no t  a p p e a r  o n  t h e  
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cur ren t  claim m a p  and  were cancel led "ab initio". All t h e  K a t h y  are now included 

in Harv  claim.  Due t o  extensive overlap,  t h e  Emerald Hills claim did not cover 

much ground and  was allowed t o  lapse. Considering t h e  varying degree  of overlap,  

the project a r e a  includes approximately the equivalent of 112 units or a n  a r e a  of 28 

square kilometres,  Figure 3. 

The R e c r e a t i o n  A r e a  C la ims  (RAC) a r e  administered by special  regulations. They 

a r e  designed t o  p ro tec t  cer ta in  possible f u t u r e  recreat ion areas  governed by t h e  

Parks Act. The P a r k  reserve is actually relatively small and  ex tends  only t o  t h e  
i m m e d i a t e  river area. A period of ten years has been provided t o  eva lua te  mineral  

resources. The Highways Depar tmen t  is  operat ing under a quarry lease and  Crown 

Land reserve.  

Sun of Heaven Enterpr ises  Ltd.  optioned the  J a d e  King One  and Two claims from 

Osirus Enterpr ises  Ltd.  The  J a d e  King claims cover a small  jade deposit and  

exploration in 1991 fur ther  evaluated the potential  for  larger  j ade  occurrences.  

T h e  r e l a t ive  claim history of t h e  J a d e  King claims i n  regards  t o  surrounding claim 

boundaries i s  well reviewed by Shearer (1989A). 

HISTORY 

The Coquihalla valley as been an important  t ransportat ion corridor since t h e  fur  

t r a d e  i n  t h e  mid-1800's. A minor amount of placer gold has been known i n  t h e  

Coquihalla River since t h e  Fraser  River Gold Rush of 1858. 

A detai led accoun t  of t h e  initial gold prospecting, Aurum discovery and  then 

subsequent development of t h e  Idaho Zone i n t o  t h e  Carolin Mine c a n  be found i n  
Shearer (1982). The  f i r s t  significant gold claim was s t a k e d  o n  September  8, 1913 

by Mr. M. Merrick which became  t h e  high-grade Emancipation Mine, l oca t ed  4,500 

feet northwest  of t h e  Serpentine P ro jec t  quarry. 

Historical  notes concerning jade occurrences have been summarized in Shearer  

(1989A), as follows: 
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"Jade has long been found along t h e  Coquihalla River from Jes s i ca ,  
(Jessica was a s ta t ion house o n  t h e  old K e t t l e  Valley Railway), t o  t h e  
confluence with t h e  F rase r  River .  The source of these boulders i s  
"clearly f rom zones within t h e  Coquihalla Serpent ine Bel t  (Cairnes, 
1930) which crosses the main river valley at  Jessica.  The serpent ine 
bel t  also extends along t h e  east side of t h e  F r a s e r  River for  abou t  20 
miles and could account  for  m o s t  of t h e  jade boulders found along t h e  
river on various bars  f rom Hope  t o  North Bend. 

Michael Fulbrook discovered jade in s i t u  during a n  inspection of an old 
road quarry near  Sowaqua C r e e k  i n  t h e  late 1970's. Each year he 
produced, by hand, a small  quant i ty  of jade. In  1981 h e  c o n t r a c t e d  
Smith Excavating of Hope to expose m o r e  j a d e  with a t r acked  backhoe. 
The author  of this report  was shown slabs of high quality jade by Mr. 
Fulbrook in 1981 and 1982 from his claim. A t  one  point he  produced a 
pick-up t ruck  load of jade which was also shown t o  t h e  author of this 
report .  Other prospectors i n  t h e  a r e a  have r epor t ed  finding old rock 
saws on t h e  hillside above t h e  J a d e  King Claims. 

Activity was high in t h e  Je s s i ca  a r e a  of t h e  Coquihalla Valley during 
the l a t e  1920's and 1930's mainly fo r  lode gold. On nearby Ladner 
Creek  work cen te red  around t h e  Emancipation claims found in 1913 and  
t h e  Idaho claim staked in 1915. A gold orebody on t h e  Idaho claim was 
p u t  into production by Carolin Mines L td .  in 1981. 

Exploration was pursued o n  t h e  Idaho through t h e  ea r ly  1920's, a n d  in 
1926 a silicified zone was  found along t h e  serpent ine contact.  This 
zone  was exposed in a ser ies  of open cuts up t h e  hill. During 1927, t h e  
open c u t  work was continued, and  encouraging resul ts  were  obtained 
from panning t h e  sof t ,  f r iable ,  oxidized ma te r i a l  lying between a 
persistent body of qua r t z  a n d  a decomposed serpent ine footwall. As  
this  t renching was extended,  astonishing values i n  f r e e  gold in a t a l cose  
shear  zone were  revealed. 

This s t a r t l i ng  discovery changed t h e  e n t i r e  picture  of the c a m p  because 
i t  cal led a t t en t ion  t o  a rock t y p e  t h a t  had  received very l i t t l e  a t tent ion 
in t h e  past  but was known t o  be widespread. Claims were s t a k e d  
rapidly ove r  several  miles along t h e  s t r i p  of country i n  which serpent ine 
was present.  The serpent ine be l t  became  t h e  'mother lode of the 
district 's gold' i n  t h e  view of many newcomers  who held ground north t o  
Spider Peak.  Considerable work was done by W.S. Bradley on claim 
along F i f t e e n  Mile Creek  immediately north of t h e  J a d e  King Claim.  
A n  old a d i t  found in 1988 above t h e  rock quarry on t h e  J a d e  King Claim 
probably d a t e s  f rom this  t ime. 

Underground development was s t a r t e d  immediately on the Aurum Claim 
under t h e  aegis of Dominion O r e  Concen t r a t ing  Company of New 
Westminster.  Shortly a f t e r ,  Aurum Mines L imi t ed  was fo rmed  t o  
handle operations.  Spectacular  small pockets of gold were  encountered. 
A newspaper a r t i c l e  in t h e  STAR on Oc tobe r  22, 1930, describes s o m e  
of t h e  high grade: 



"'it i s  of in t e re s t  t o  note that f rom t h e  t o p  of S tope  of No. 1 t o  No. 5 
ra ise ,  some 10 sacks of o r e  t aken  showed values over  $5,892 per ton'. 

This was when gold was $20.67 per ounce. Much of the lower grade 
ma te r i a l  was represented by flaky se rpen t ine  with f r e e  gold. These 
small pockets did no t  sustain an economic operat ion,  and  Aurum Mines 
L imi t ed  lost i t s  equi ty  i n  t h e  claims in 1934 through inability t o  keep up 
option payments." 

A t  t h e  Verona siding i n  1932, on t h e  old Kettle Valley Railway, t h e  B.C. Soapstone 

Syndicate mined talc f rom which t r i a l  bricks were cut and  t e s t ed  in various coast 

pulp mills, w i th  r epor t ed  favourable resul ts  (Spence, 1940). 

The  area presently covered by t h e  Serpent ine P ro jec t  claims was previously 

ent i re ly  owned by Border Resources  Ltd.  which sti l l  hold t w o  small  claim blocks. 

From 1968 t o  1987, a number of work programs were completed by Border 

Resources L td .  i n  regard t o  nickel/cobalt  mineral izat ion of the  u l t r amaf i c  complex 

(Chamberlain 1972, 1983). Metallurgical tests in 1968 and 1969 indicated t h a t  

samples  assaying 0.23% Ni produced a f lo t a t ion  concen t r a t e  of 1.53% Ni with an 

overall  nickel recovery of 46%. T h e  nickel is contained i n  needles 10 t o  50 microns 

long of pent landi te  (Chamberlain,  1983). Five diamond drill holes were completed 

in 1970 and  several  thinsections were examined (Chamberlain, 1971). A high 

resolution, low level airborne magne tomete r  survey was flown in 1971 which 

outlined t h e  ul t ramafic  body and produced evidence of cross-faulting nea r  t h e  

Coquihalla River (chamberlain,  1971). 

Assay values of samples col lected in 1990 by G .  Chappell  for Sun of Heaven 

Enterpr ises  L td .  are presented in a brief no te  fo rm (Chappell, 1990). 
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FIELD PROCEDURES AND SURVEY METHODS 

Trenching in t h e  J a d e  Quarry was completed with International 240 Excavator  on 

t r acks ,  con t r ac t ed  f r o m  Friskey Excavating Ltd.  of Sardis. This hoe is  slightly 

larger  t han  a s tandard CAT 225. Initial work concen t r a t ed  on t h e  northwest  corner  

of t h e  known j ade  deposit. L a t e r  an access road  was constructed up t o  t h e  cen t r a l  

portion where t h e  effects of a horizontal  f a u l t  resul ted in shea red  talc-soapstone 

a n d  right l a t e ra l  movement  on t h e  serpent ini te-chert  con tac t  (West Hozameen 

Fault). Finally, a road was constructed up t o  t h e  t o p  of the quarry (south end)  t o  

invest igate  t h e  jade-soapstone lense a n d  also f l o a t  t r a ins  of j ade  to  t h e  e a s t .  

The  large natural  serpent ine exposures t o  t h e  east of the J a d e  Quarry were 

t r enched  and about  15 tons sent by tandem dump t ruck  t o  be crushed a t  Rosedale.  

Geologic mapping was completed on a base m a p  constructed from survey d a t a  

provided by S .  Nickel, B.C.LS., using a Wild TlOOO t r ans i t  and a Wild DIIOOO 

e lec t ron ic  dis tance me te r .  Notes on t h e  accu racy  of t h e  survey points i s  contained 

i n  Appendix 1V. 

Elevations were plotted relat ive to  a n  assigned base of 100 meters  for  t h e  Dewdney 

Quarry.  The  ac tua l  elevation i s  i n  t h e  350 m range. Elevations f o r  t h e  J a d e  

Quarry a r e  t a k e n  from a nearby Ministry of Transportat ion and Highways r e fe rence  

monument  having a scr ibed elevation of 333.7 meters .  

A to t a l  of 28 points were established in t h e  field with the t ransi t .  Descriptions, 

northings, east ings and  elevations of the points are contained in Appendix 111. 

Additional, fill-in measurements  were made  during geological mapping using a 

topofil  bel t  chain and Brunton compass throughout t h e  quarries and  t ied t o  the 

t ransi t  stations.  
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GEOLOGY 

Regional Geology 

Geology of the Hope A r e a  was compiled by Ca i rnes  (1944) as Map 737A. A number 

of subsequent detai led s tudies  mainly in t h e  south and central  par ts  of t h e  m a p  

sheet were  compiled by Monger (Monger, 1970; F igu re  4). 

Regionally, t h e  m a p  a rea  contains t h e  junction of t h e  C o a s t  Plutonic Complex and 

t h e  Cascade  Fold Belt. The eas t e rnmos t  par t  f o r m s  a segment  of the Intermontane 

Belt. The boundary between the  Cascade  Fold Belt a n d  t h e  Intermontane Bel t  is 

def ined by t h e  eas t e rnmos t  major faul t  of t h e  Fraser  River F a u l t  System, The 
Pasay ten  Fault .  A volcanic island a r c  assemblage, the upper Triassic Nicola Group 

and  subaerial  volcanics of the  lower Cre t aceous  Kingsvale Group dominate  t h e  

Intermontane Belt. 

The  northwest-trending C o a s t  Plutonic  Complex i s  composed mainly of tonal i t ic  

(quartz  diorite) plutons with lesser f a u l t  sl ices of an older me tamorph ic  terrain and 

ex tends  along t h e  coas t  of British Columbia and  in to  Alaska,  a distance of nearly 

1,700 km. The plutons have been d a t e d  a s  largely Cre t aceous  age,  70 t o  140 my,  

bu t  along t h e  e a s t e r n  boundary i n  t h e  Hope A r e a  they  a r e  somewhat  younger. 

Par t ia l ly  superimposed o n  t h e  southern C o a s t  Plutonic  Complex is the Cascade 

Fold Belt which consists of north-trending l a t e  Cenozoic,  16 t o  60 my, volcanic a n d  

intrusive rocks within P recambr ian  t o  Mesozoic c last ic  sediments  t h a t  ex tend  from 

Cal i fornia  in to  sou the rn  British Columbia (Richards and McTaggart ,  1976). These 

relat ively young intrusives are emplaced in extensively deformed Hozameen Group 

rocks lying southwest  of the Hozameen Fau l t .  In t h e  e a s t e r n  zone of the Fold Belt 

is  a sedimentary trough (Methow-Pasayten Trough) with up t o  9,000 m of f i n e  t o  

coarse  clastic sediments  of the  Ladner ,  Dewdney C r e e k  and  Pasayten Groups. 

T h e  F r a s e r  R ive r  F a u l t  System includes a t  least f ive profound, crustal  dislocations 

tha t  have been t h e  locus for  extensive strike-slip and  dip-slip movements  plus 

c a t a c l a s t i c  metamorphism. Two  main graben s t r u c t u r e s  form the principle 

e l e m e n t s  of t h e  northern Cascade  Fold Belt. One graben extends southward 
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between t h e  Hope and Yale Fau l t s  t o  beyond t h e  Internat ional  Boundary. 

contains non-marine Eocene clast ics  and mylonitized Cus te r  gneiss. 

I t  

The  Coquihalla Gold Belt is  i n  t h e  other graben which lies be tween  t h e  Pasayten 

Faul t  on the east and  t h e  Hozameen F a u l t  on t h e  west.  This has been r e f e r r e d  t o  

as t h e  Methow Graben by Cochrane (1975). From evidence along t h e  fold bel t  and 

from adjacent t e r r a ins ,  t h e  Mesozoic rocks were folded and  th rus t  northeastward in 

L a t e  Cre t aceous  t ime  a f t e r  dextral  t r anscu r ren t  movement  took  place along t h e  

principal faults.  Emplacement  of discordant plutons, for example,  t h e  39 my old 
Needle P e a k  body, followed extensive normal displacement o n  t h e  bounding faults.  

The unfossiliferous Hozameen Group i s  composed of a l t e r ed  basic volcanics, 
phyllite, ribbon c h e r t  and minor l imestone. I t  i s  similar t o  and has been correlated 

with t h e  Fergusson Group on t h e  west s ide of the F rase r  River in t h e  Bridge River 

Gold Camp.  T h e  Hozameen Group contains numerous gold occurrences but no 

production has resulted.  Monger (1977) in t e rp re t s  the Hozameen Group as a n  

oceanic  supracrustal  sequence of Triassic  or pre-Triassic age.  In  t he  Carol in  mine 

region t h e  Hozameen Group rocks have been subjected to lower greenschist  
metamorphism and  s t rong  deformation; some pa r t s  a r e  overprinted by e i the r  a 

schistosity or an intense,  subhorizontal mullion s t ruc tu re .  Close t o  t h e  se rpen t ine  

belt,  Hozameen Group rocks commonly show signs of increased deformation and  

crushing, minor si l icification, l a t e  b r i t t l e  faulting, a n d  pronounced slickensiding. 

The West Hozameen f au l t  appears  t o  dip s teeply east, and  se rpen t in i t e s  i n  the 

immediate  vicinity con ta in  highly shea red  ta lcose rocks.  

Regionally, serpent ine is  t h e  most abundant ul t ramafic  rock-type, and is 

predominant in t h e  Coquihalla serpent ine belt.  In  many  places i t  shows all  

transit ions t o  par t ly  serpentinized per idot i te  f rom which i t  i s  not distinguished o n  

the map  (Cairnes,  1930). The se rpen t in i t e  and serpent inized per idot i te  a r e  dark 

green t o  black, massive t o  highly f r a c t u r e d  with shiny f r a c t u r e  su r faces  and  locally 

contain lustrous pale green patches of bast i te  psuedomorphous a f t e r  ens t a t i t e .  
Discontinuous veins of chrysotile asbestos are sparsely distributed throughout t h e  

rock. Al l  gradations exist from an aggrega te  of bladed low-birefringent s e rpen t ine  
containing a m e s h  of magne t i t e  grains a n d  no primary s i l icate  minerals,  t o  a rock 



composed of anhedral olivine and subhedral t o  e u h e d r a l  ens t a t i t e  grains with minor 

serpent inizat ion along f r ac tu res .  Pseudomorphs a f t e r  pyroxene and  olivine a r e  

abundant  i n  the Coquihalla Belt. Ray (1986) r e p o r t s  t h a t  unaltered olivine is r a r e  in 

the Coquihalla Belt in comparison t o  t h e  P e t c h  C r e e k  Serpentine Belt near Boston 

Bar. Magnet i te  and chromite  are present  in m o s t  serpentinite.  A l t e ra t ion  of 

serpentinite i s  of four main types: t a l c ,  red-weathering carbonate-quartz- 

mariposi te  rock, and  ta lc-carbonate  rock ,  a n d  nephrite-white rock. 

Int imately associated with serpent ini te  i n  t h e  Coquihalla a r e a  a r e  (1) a l t e r e d  basic 

volcanic rock and local pyroclastics t h a t  belong t o  t h e  i l ozameen  Group and 

(2) gabbro and  diorite of uncertain age. Thus the t o t a l  amount of serpent ini te  in 

this bel t  appears  t o  be g rea t e r  t h a n  i t  is, but t o  different ia te  all rock types present 

would require detailed mapping. The gabbroic and  diorit ic rocks a r e  a lmos t  

indistinguishable i n  t h e  field f rom t h e  a l t e r ed  volcanics and intrude t h e  volcanics 

and form large dyke-like bodies in t h e  se rpen t in i t e  (Ray, 1990). The gabbroic 

lenses generally occupy fault-bounded, s t ruc tu ra l  boudins within t he  serpent ini te ,  

but i n  s o m e  locali t ies remnant  chilled margins suggest  t h a t  t h e  gabbros intrude t h e  

serpent ini te  (Ray, 1986). 

Ladner Group greywacke and s l a t e  of J u r r a s i c  a g e  a r e  host  t o  t h e  mineralized, 

sulfide-rich al terat ion zones at t h e  Idaho and Pipestem Mines. S l a t e ,  interbedded 

with sandstone, is  cha rac t e r i s t i c  of the northern sect ions,  but nearer  Manning Pa rk  

t h e  group consists mainly of volcanic sandstone and  peli te i n t e rca l a t ed  with flows 

and pyroclastics.  Graded bedding, groove casts and f l u t e  casts indicate  these rocks 

were deposited by turbidity currents .  Ladne r  Group rocks form a northwesterly- 
trending syncline t h a t  is  best  exposed in Manning Park. This syncline i s  

progressively obscured toward  t h e  north by t h e  Hozameen Fault and Needle P e a k  

pluton. 
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I 

L o c a l  Geology 

Detai led geological mapping has been comple t ed  in t h e  t w o  rock quarries,  Figuresk’-)  

t o  9. Available smaller  scale d a t a  have  been  summarized on Figure 5 .  The known 

nephrite deposits on t h e  J a d e  King claims a r e  associated with t h e  West Hozameen 

faul t  zone and  lie between Hozameen Group chert-al tered m a f i c  volcanics o n  t h e  

west  and serpentinite-soapstone on t h e  east (Shearer,  1989A). The c h e r t  i s  

greenish-grey t o  grey coloured and i s  laced by numerous close-spaced black 

hairlines. Commonly, t hese  siliceous rocks a r e  very thinly l amina ted  and  can be 

t e r m e d  ribbon cherts .  The a l t e r ed  m a f i c  volcanics appear  t o  be basal t ic  in 

composition. They a r e  usually rusty weathering, ve ry  f ine grained, dark g reen  

rocks. 

The  main serpent ini te  con tac t  (West Hozameen  Fau l t )  is l oca t ed  within t h e  jade 

layer. Typically,  t h e  serpentine is qui te  variable,  ranging from black t o  dark green 

and is  highly sheared and fol ia ted near t h e  con tac t .  Cliff-forming massive 

outcrops occur  f a r t h e r  t o  t h e  east. 

Minor, f i ne  t o  medium grained diorit ic intrusive occurs  in the immedia t e  footwal l  

of t h e  j a d e  deposit. The c h e r t  is con to r t ed  and bleached nea r  t h e  serpentinite- 

filled f a u l t  zones and  commonly f o r m s  a highly l ineated siliceous footwal l  t o  t h e  

jade deposit .  C h e r t  is occasionally a l t e r e d  t o  a pea-green fr iable  ma te r i a l  at 

surf ace. 

The West Zone Nephri te  Deposit on t h e  J a d e  King claim can be subdivided (from 

wes t  t o  e a s t )  i n t o  t h e  following zones: 

(1) 
(2) highly a l t e r ed  chert ,  q u a r t z  lenses and veins, minor pyrite having a 

rusty c h e r t ,  chlor i t ic  volcanics, black s l a t e  and  a l t e r e d  dykes; 

pronounced banded texture;  

(3) t remoli te-quartz  zones (white rock); 

( 4 )  

( 5 )  soapstone, jade-like minerals; 

(6) serpent ini te ,  diorite,  talc lenses. 

j ade  (nephrite) s eams ,  lenses and pods; 
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Nea r  s u r f a c e  j a d e  was  initially r ecove red  as  flat plates  2 t o  5 cm thick.  Much of 

this  apple-green nephrite is  curved and  folded. Small-scale kink folds a r e  common 

in t h e  talc-rich sections. 

The  e n t i r e  West Zone  pinches and swells along s t r ike.  Minimum widths appear t o  
be approximately 5 t o  10 cen t ime te r s  which varies sharply over sho r t  distances up 

t o  widths exceeding 1.5 m e t r e s  i n  the widest  pods. Since jade is  f o r m e d  in a low 

t empera tu re jh igh  pressure environment ,  t h e  sl ightest  variation i n  t h e  faul t  plane 

causes a wide var ie ty  of mineral assemblages. 

In general  t h e  \Vest Hozameen F a u l t  dips abou t  7 5 0  t o  800 east. However,  in de t a i l  

t h e  f a u l t  "rolls" considerably a n d  e v e n  has local west  dips, Figure 7. The c r e s t  of 

these rolls a p p e a r  t o  control t h e  locat ion of t h e  j a d e  lenses and  can  be followed i n  

a ver t ical  sense along t h e  quarry wall. Some  jade also appears t o" f l a re"  away f rom 

t h e  c r e s t  of the faul t  roll within small  f ractures .  Similarly, jade and  talc h a v e  

been remobil ized along t h e  flat cross-fault i n  t h e  central  portion of the quarry,  

Figure 9. A large lense of talc-soapstone occur s  east of t h e  faul t  entirely within a 

very a l t e r e d  gabbro dyke in t h e  upper or south portion of t h e  J a d e  Quarry,  

Figure 8. 

To continue production of jade t h e  present  quarry face will need t o  be benched 

down in s e a r c h  of more th i ck  pods. Alternat ively,  t h e  south s t r i k e  extension of t h e  

West Hozameen  F a u l t  i s  largely unexplored. Previous reports  of old rock-saws 

f a r t h e r  up t h e  hillside r ema in  t o  be checked in detail .  The  f au l t  i n t e r sec t s  t h e  

Sowaqua Logging road at about  3.5 km and is covered at  t h e  roadside. Large 

exposures of serpent ini te  occur  within 30 m e t e r s  t o  the east and  additional road 

cuts of serpent ini te  a r e  loca t ed  o n  t h e  w e s t  s ide of Sowaqua Creek.  
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TONNAGE CALCULATIONS, DEWDNEY QUARRY 

Cross Sections A t o  F were en te red  i n t o  t h e  AutoCad computer  program fo r  

presentat ion purposes and  the area where  serpent ine had been r emoved  was 
measured by t h e  program as i l lustrated o n  Figures  5, 6, 7, 8, 9 and  10. 

These  a reas  were  used t o  ca l cu la t e  tonnages by t h e  F rus t rum formula: 

A + B +  A 8  * H  * S.G. - - tonnes 

3 

Where: 

A = Area in square me te r s  of Sec t ion  A 

B = Area  in square me te r s  of Sect ion B 

H = 

S.G. = 

Perpendicular distance in m e t e r s  (30 m between each sect ion)  

Specific Gravi ty  = 2.6 approximately for  serpent ine (could be 
slightly higher up t o  3.0) with higher magne t i t e  content 

Areas  and Tonnages a r e  shown in Table  2. 

TABLE 2 

Tonnage Calculat ion by C r o s s  Sect ion 

A r e a  of A r e a  of Tonnage Tonnage 
Upper  Lower Perpendicular Upper Lower S e c t  ion 
Bench Bench Distance Bench Bench T o t a l s  

(sq.m.) (sq.m.1 (m ) 

A Zero  Ze ro  30 * A - 8  144 *A-B 557 70 I 
B 23.5 64.7 30 B - 8  8 ,088 8-C 16,630 24,718 

D 264.9 367.6 30 D-E 18,845 D-E 32,907 51,752 
E 219.0 478.6 30 E-F 7,028 E-F 16,277 23,305 
F 8.4 29.2 30 

C 216.3 411.7 30 C-D 18,736 C-D 30,377 49,113 

Sub-total 52,841 96,748 149,589 tonnes 

GRAND TOTAL 

* H = 5 m at 0.1 B a r e a  

149,589 t onnes  
oy 165,000 tons 

7 
I ,  

To ob ta in  tons,  t h e  number of tonnes were multiplied by 1.1023 t o  give 
164,892 tons or rounded off  t o  165,000 tons.  
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GEOPHYSICS 

Aeromagnet ic  information for  t h e  Serpent ine P ro jec t  a r e a  is  available as 
Geophysical Ser ies  Map 8534G. 

The Coquihalla Serpent ine Be l t  i s  defined by a long linear magne t i c  high w i t h  peaks 

t o  58,600 gammas. The J a d e  King claims are a t  t h e  northwest e n d  of a local 

magne t i c  anomaly. The serpentinite-gabbro complex i s  clearly off-set  t o  t h e  

southeast  of t h e  J a d e  King claim. A right-lateral  displacement of approximately 

1.5 km has occurred along the Coquihalla Valley. This concentration of major 

faul t ing may  have contributed t o  localization of t h e  al terat ion zones a n d  

associated jade. The serpent ini te-Jade f a u l t  zones appear t o  be a subparallel splay 

off t h e  nearby Hozameen Faul t .  

The Ladner  Group metasedimentary rocks t o  t h e  east of the J a d e  King claim i s  

cha rac t e r i zed  by a relat ively lower and more  uniform magne t i c  signature. T h e  

Hozameen Group c h e r t s  and  maf i c  volcanics to  t h e  wes t  of t h e  J a d e  King c l a im 

contain numerous small magne t i c  highs within a re la t ively low background. This 
may r e f l e c t  t h e  presence of small  gabbroic intrusions. 

A detai led airborne magne t i c  survey was completed in 1971 over  t h e  e n t i r e  

Serpent ine P ro jec t  (Crosby and Steele ,  1971) (Figure 16). The survey t r ave r ses  

were flown by helicopter at a nominal 200 m e t e r  line interval  along lines o r i en ted  

northeast-southwest at  a mean t e r r a i n  c l ea rance  of 90 me te r s .  This high resolution 

survey is broadly comparable  t o  the  regional survey discussed above. The magne t i c  
pa t t e rn  is i n t e r rup ted  in several  locations and probably indicates  extensive l a t e ra l  

(east-southeasterly) t rending faul ts ,  Figure 8. The  mapped gabbro-diorite bodies 
appear t o  coincide with magne t i c  depressions. 
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INDUSTRIAL MINERAL POTENTIAL 

Although t h e  occurrence of nephrite jade has been known in British Columbia since 

prehis tor ic  t imes,  i t  was only a f t e r  t h e  mid-1960's t h a t  substantial  production of 

nephri te  s t a r t e d  a n d  was cen te red  in t h e  Lillooet-Bridge River and Omineca a r e a s  

of Brit ish Columbia. The general  cha rac t e r i s t i c s  of Canadian j a d e  is well 

documented by Learning (1978), who defines the t e r m  as follows: 

" Jade  and t h e  r e l a t ed  t e rms ,  j ade i t e ,  chloromelanite a n d  nephri te  a r e  
variously defined in t h e  l i t e r a tu re .  J ade  i s  t h e  n a m e  applied t o  
aggrega te s  of e i ther  of two different  minerals. One, a var ie ty  of 
amphibole,  is  called nephri te ,  t h e  o the r  a var ie ty  of pyroxene i s  called 
jadeite." 

J a d e  is  commonly used a s  a decorat ive s t o n e  in small  sculptures and  jewellery.  

Locally, i t  i s  sold through rock and gem shops, jewellery s to re s  and souvenir shops. 

Much of the current  supply i s  f rom a f e w  sporadic producers. Substantial  

quant i t ies  are expor t ed  t o  t h e  F a r  East .  

I n  1991, s e l e c t e d  jade blocks from t h e  J a d e  King deposit  were sawn i n t o  slabs with 

a diamond blade. Some of this  ma te r i a l  was excel lent  quality, t ranslucent  

f r a c t u r e - f r e e  mot t l ed  jade of jewellery grade and very few impurit ies,  such as 

ch romi te  o r  magnet i te ,  were present. La rge  quantit ies of superior g rade  soapstone 

is  associated with the J a d e  King deposit. Other possible lapidary ma te r i a l s  such  as 

white  rock and jade-like a l t e r ed  footwall  are also abundant.  

Learning (1978) discusses t h e  grades of nephrite jade o n  Page  17: 

"Grade of nephri te  means  t h e  deg ree  of suitabli ty of t h e  ma te r i a l  f o r  
commercial  purpose. This i s  dist inct  from the classification of nephri te  
as set o u t  i n  t h e  preceding chapter .  I t  is applicable only t o  c u t  blocks 
as normally produced during the operations of jade properties. I t  
cannot  be applied t o  outcrops or large boulders without extensive co re  
drilling or sawing. 

Nephrite varies widely i n  lapidary qualities mainly on t h e  basis of 
colour, impurit ies,  f r ac tu re s  and  s t ruc tu re .  T h e  t r a d e  preference i s  fo r  
'lively' green shades although jet black mater ia l  is  sold. The off-white,  
'mu t ton  fat' j a d e  of s o m e  Chinese carvings is  highly prized but this  
va r i e ty  has not been found i n  Canada.  Uniform colour is  preferred t o  
m o t t l e d  or variegated colour i n  jewellery although for carving t h e  
l a t t e r  d e f e c t  i s  tolerated.  The main impurity i n  m o s t  nephrite is a 



"mineral of the spinel group, i.e. ch romi te ,  magne t i t e  o r  picoti te,  which 
fo rm black spots  and s t r eaks  and may  undercut and cause  pit t ing in t h e  
finished articles.  Some nephri te  m a y  con ta in  s t r eaks  of t a l c ,  o r  
chlor i te  which are also undesirable. C h r o m e  ga rne t  is present  i n  some  
Canadian nephri te  but whether o r  not t h i s  i s  undesirable depends on t h e  
personal taste of t h e  user. M a n y  think t h a t  bright emera ld  g reen  spots  
and  splashes, for  example ma te r i a l  f rom the Cassiar Asbestos open pit,  
are a t t r ac t ive .  

F r a c t u r e s  a r e  a serious d e f e c t  i n  nephrite.  They a r e  unsightly a n d  if 
present  in carving s t o n e  or gemstone t h e r e  is a danger of breaking 
where t h e  f r ac tu res  a r e  only weakly healed. A few widely spaced 
f r a c t u r e s  m a y  not be  serious, but mic ro f rac tu res  may  be so closely 
spaced that even a small  cabochon canno t  be cut from t h e  mater ia l .  

S t r u c t u r e  r e f e r s  t o  t h e  grain impar t ed  by preferred or ientat ion of t h e  
component f ibre  groups. These affect t h e  way t h e  mater ia l  behaves 
during polishing - sawing must  be i n  t h e  right direction to  give the best  
polished surfaces.  The best  ma te r i a l  will be s t ructural ly  isotopic,  t h a t  
is  i t  will have little or no grain; t h e  worst  may be s t ructural ly  
anisotopic a n d  in fact be a t r emol i t e  schist .  

Commercial  nephri te  may  be divided i n t o  a superior class, gem grade, 
and a n  inferior class, t h e  carving grade. Lower grade gem class 
ma te r i a l  merges  with higher grade carving class, a n d  t h e  division is  
arbi t rary.  Grade C the re fo re  includes ma te r i a l  from which gem quality 
m a t e r i a l  may  be cut. I t  should be  no ted  t h a t  s o m e  of the properties 
l is ted under t h e  highest grade (Grade A ,  Fig. 6 )  may persist  through a l l  
t h e  grades,  but none of t h e  propert ies  l is ted under "F" may persist past  
t h e  carving grade "C". 

There is no generally a c c e p t e d  grade scale in use in the industry i n  
British Columbia. Commonly t h e r e  m a y  be a three-fold grading using 
such designations as no. I ,  2, o r  3, o r  A ,  B, C, a n d  descriptive t e r m s  
such as se l ec t ,  choice,  ave rage ,  may be used without any s t a t e d  
specifications o the r  t han  vague colour designations. 

I n  order  to  give some quani ta t ive basis t o  t h e  grades shown o n  Figure 6 ,  
the  percentage scale shown below t h e  grade scale assumes that 
desirable and undesirable properties are progressive. This is  a grass 
oversimplification as both t h e  desirable a n d  undesirable properties m a y  
persist  f rom one  g r a d e  t o  t h e  other.  Thus,  sound g reen  ma te r i a l  may  be 
so badly f r a c t u r e d  that i t  cannot  be used for  commercial  purposes and 
would the re fo re  be  noncommercial." 
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Grade - 

M u c h  of the present  production of jade f r o m  t h e  J a d e  King deposit  w a s  f rom 

near surface sect ions of the zone. No explosives were employed a n d  the 

jade-soapstone natural ly  breaks o u t  in 500 t o  2,000 Ib. c h u n k s .  O f t e n  the  thin 

jade s e a m  and 1 t o  2 m e t e r  thickness  of soapstone w i l l  be produced in a single 

piece. 

c /  D I E /  F 
8 
I 2 j A j 

DCSIRABLE 

A t t r a c t i v e ,  s o l i d  
green Colour. 
:lo > n c l u i i o n s  
O f  2ccesIory o r  
secondary  n i n e r d l i  
:io f l d C t U r ? S .  

S t r u c t u r a l l y  
i s o t r o p i c .  
Tranrlucen:. 
H a r d  (6,) i n  
d l 1  p a r t s .  
T a k e s  a h i c h  
p a l i s h .  

c_ P R O P E R T I E S  - . . . . . . . . 

decreare i n  u n d e s i r a b l e  p r o p e r t i e r  

UNDESIRABLE 

Y o i i l e d ,  d d i k  o r  
muddy Greyish 
C O l O U I - .  
Plany i n c l u s i o n s .  
nany i r a c i u r e r .  
Sir"c:",'dlly 
aniioiroDic. 
Opaque 
S o f t  ( ~ 6 1 )  i n  
s o w  p a l i s  
P o l i s h e r  l u l l .  

FIGURE 17 

(from Learning, 1978) 

I n  the final s t a g e s  of the t renching program, a special  long t o o t h  was 

employed on  the  excava to r  bucket t o  produce larger  chunks f rom t h e  thinner  

pa r t  of t h e  j ade  zone. T o  test t h e  feasibil i ty of benching down along t h e  dip 

of the deposit ,  a se r i e s  of long holes were drilled i n t o  t h e  footwal l  and  low 

s t r eng th  explosives were used t o  break a s l o t  i n  t h e  footwall  rocks.  T h e  small  

amount of explosives were over  2 m e t e r s  f r o m  t h e  jade s e a m  and  a careful  

examinat ion r e v e a l e d  no microfractur ing i n  the  jade.  Table  3 lists s o m e  of 

t h e  s tones readily avai lable  for  possible sale. 
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TABLE 3 

Stockpile L i s t  1991 and Available Materials 

Es t imated  
Commodi ty  Location Quant i ty  Remarks 

(1) Jade  Hope Warehouse 5,000 Ib. closely associated w i t h  
soapstone, requires sawing 

( 2 )  Jade  Jade  Quarry 3,000 Ib. separa te  slabs and associated 
with soapstone, requires sawing 

( 3 )  Jade  Hope River 50,000 Ib. mostly lower grade jade w i t h  
Yard fractures ,  a l l  chunks w i t h  a t  

leas t  one sawn face, largest  
chunk 14,000 Ib. 

(4) Soapstone Hope Warehouse 35,000 Ib. mainly i n  large chunks, over 
900 Ib. each,  some c u t  

( 5 )  Soapstone J a d e  Quarry 35,000 Ib. large and small  chunks 

( 6 )  Carvable  Jade  Quarry 14,000 Ib. solid chunks, f e w  f rac tures  
Serpent ine 

(7) Slickensided J a d e  Quarry 100 tons considering only mater ia l  
Serpent ine & Sowaqua Road broken out  and immediately 

at hand 

(8) Large Block Dewdney Quarry 100 tons production of 20-30 ton  
Serpent ine blocks possible 

(9) Ribboned Jade  Quarry 5,000 Ib. t akes  a good polish, 
Siliceous Footwall  a t t rac t ive  pat terns  
Material  

(10) White Rock J a d e  Quarry 2,000 Ib. associated w i t h  some of 
t h e  jade pockets 

(11) Soft  Al te red  J a d e  Quarry 10,000 Ib. takes  a good polish 
Green  Footwall  
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A very l a r g e  amount  of serpent ini te  is avai lable  o n  t h e  claims. Table 4 i l lustrates  

t h e  normal range of marketable  cha rac t e r i s t i c s  commonly required in t h e  

dimension stone marke t .  In some locali t ies,  t h e  abundance of slickensides gives t h e  

rock a na tu ra l  polished face on all surfaces.  In con t r a s t ,  o the r  local i t ies  can  

produce f r ac tu re - f r ee  blocks in t h e  20-30 ton range. Numerous serpent ine samples  

were polished during the 1991 program. 

Serpent ine s t o n e  products a r e  commonly included in the "marble" classification 

within the dimension s t o n e  marke t  and are used mainly fo r  interior applications.  

Chemical  weathering of iron-rich s i l icates  such as Olivine, pyroxene and ep ido te  is  

of concern in ex te r io r  facings. 
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TABLE 4 

Marketable Charac te r i s t ics  

of Dimension S t o n e  (Marble) 

(af ter  Page, 1989) 

Exter ior  Applications 

( I )  minimum density 2595 kg/m3 

(2) maximum absorption by weight 0.75% 

(3)  minimum compressive s t rength 52 MPa (xI06) 

(4 )  minimum transverses s t rength  7.00 MPa ( ~ 1 0 6 )  

S t rength  depends on: mineralogy, tex ture ,  grain size foliation, cement  types 
and presence of microfractures.  

Porosity: absored water  when frozen causes f rac tur ing  and physical 
deterioration. Also porosity is a n  indication of susceptibility t o  staining. 

( 5 )  polish well 

(6) free from sulfides 

contain a minimum of f laky minerals  
which create pits i n  the  polish 

in exter ior  applications will cause 
rusty s ta ins  

( 7 )  low waste  fac tor  uniform bulk t e x t u r e  

(8) low quarry development costs accessibil i ty and  e a s e  o f  
t ransportat ion 
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CONCLUSIONS AND RECOMMENDATIONS 

The Serpent ine P ro jec t  owned by Sun of Heaven Enterpr ises  Ltd.  a n d  Golden Eag le  
Marketing Sys t ems  Ltd.  covers a bel t  of serpentinized u l t r amaf i c  rock which 

appears to be sui table  for  t h e  manufac tu re  of dimension s tone.  Alterat ion 

products,  such as t a l c  a n d  nephri te  jade,  have been invest igated i n  t h e  past  and  

t r ia l  shipments of t a l c  samples were made in 1932. 

A quant i ty  of serpent ine has been removed i n  t he  r e c e n t  past  f rom the  Dewdney 

Creek  Rock Quarry fo r  t h e  Coquihalla Highway construct ion and maintenance.  

Measurements documented in this  r e p o r t  indicate  t h a t  1&000 t ons  of mainly 

serpent ine has  been quarried from two principal benches a t  t h e  Dewdney C r e e k  

site.  Micro-fracturing d u e  t o  explosives in close spaced blastholes is  e s t ima ted  t o  
ex tend  s o m e  dis tance i n t o  t h e  quarry face and would need t o  be removed before  

raw blocks sui table  f o r  t h e  dimension s t o n e  m a r k e t  are p r o d u e d .  

Accuracy of t h e  present survey measu remen t s  and e s t ima t ion  of mater ia l  removed 

used i n  t h e  tonnage calculation are  considered to  be  rel iable  t o  within +5%. 

Fur the r  t r a n s i t  s ta t ions could be establ ished a t  reasonable cos t  if g rea t e r  accu racy  

is  required. 

Conclusions on t h e  legal i ty  of mineral t i t l e  and  resource ownership a r e  beyond t h e  

t e r m s  of r e f e r e n c e  of th i s  s tudy and  are being act ively pursued by legal  counsel for  

t h e  property owners. 

Small quantit ies of nephrite have been produced in t h e  past  from the J a d e  King 

locali ty by M. Fulbrook who held the claims since t h e  l a t e  1970's until 1987. Work 

in 1991 consis ted of detail  prospecting, geological mapping, backhoe trenching, s l ab  

sawing of j a d e  and polishing selected samples. 
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Init ial  prospecting focussed on the known j a d e  outcrops exposed in an old rock 

quarry north of Sowaqua Creek .  Additional t raverses  were  made  above t h e  quarry 

within t h e  serpent ini te  complex. Several  o t h e r  jade boulder float-trains were 
discovered but t he i r  source has  not yet been found. Excellent quality, t ranslucent  

f r ac tu re - f r ee ,  mo t t l ed  j a d e  of jewellery g rade  was obtained from mater ia l  slab- 

sawed to  da te .  Few impurit ies,  such as ch romi te  o r  magne t i t e ,  a r e  present. 

T h e  J a d e  King deposit ,  although small as present ly  exposed, has good potential  fo r  

additional discoveries. I t  i s  the mos t  souther ly  of all jade occurrences in British 

Columbia and has  ideal access off t h e  new Coquihalla Highway. 

Fur the r  t e s t ing  i s  required but from a preliminary analysis,  serpent ine sui table  for  

t he  manufac tu re  of decorat ive tiles a p p e a r  t o  be present  i n  t h e  P ro jec t  A r e a  in 
very l a rge  quantit ies.  

RECOMMENDATIONS 

The J a d e  King jade deposit and surrounding serpent ine dimension s t o n e  mater ia l  

are in a preliminary phase of evaluation. Although a l imited amount  of j ade  is 

presently exposed, t h e  property has  good potential  for additional quantit ies of 

jewellery quali ty jade. On-going investigation is required t o  fully def ine t h e  t y p e  

of s e rpen t ine  t h a t  is  m o s t  a t t r a c t i v e  t o  t h e  dimension s t o n e  market .  

A program of geological mapping, and ground magne tomete r  surveying is 

recommended fo r  t h e  J a d e  King claims. Similarly, geological mapping, base m a p  
preparat ion and ground magne tomete r  survey are recommended fo r  s e l ec t ed  areas 
on t h e  Serpent ine P ro jec t  claims. 

Physical and polishing cha rac t e r i s t i c s  of t h e  serpent ine material  need to  be 

quantified in a sys t ema t i c  manner by t h e  preparat ion of sample  tiles a n d  testing. 
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A cast e s t i m a t e  fo r  f u t u r e  work is  outl ined i n  t h e  n e x t  section. 

subdivided in to  two,  success-contingent phases f o r  t h e  Serpent ine Project .  

phases f o r  t h e  claims t o t a l s  $70,000. 

The  program is 
All  

v I 1 /  
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Phase  I -Se rpen t ine  P ro jec t  

Geological mapping, ground magne tomete r  or ientat ion survey,  loading and  
t r anspor t  of serpent ine blocks, slabbing and polishing of t i le products. 

Wages and  Benefits  

Senior Geologist: 
P ro jec t  supervision, geological mapping, r e p o r t  preparat ion 
12 days at $300 per day $ 3 ,600  

Technologist: 

Prospecti 10 days at "! 150 per day 
, s i t e  supervision 

1,500 

Claim l ine  a n d  post  checking 1,000 

Loader (loading t rucks,  assuming quarry i s  in-active) 400 

SO 0 

Tile preparat ion (l imited o r i en ta t ion  s tudies)  6 ,000 

Market analysis 2 ,500 

Truck (Coquihalla t o  Surrey, 2 tr ips) 

Magnetometer  or ientat ion survey 2,000 

Rock sawing a n d  polishing ( to  tes t  variation in avai lable  ma te r i a l )  I ,  000 

Report  preparation, draf t ing,  word processing, reproduction 1,200 

$ 20,000 
Phase  11 -Se rpen t ine  Project 

Contingent on favourable resul ts  i n  Phase 1, Phase I1 would consist  of sys t ema t i c  
ground m a g n e t o m e t e r  surveys, preparation of quarry benches and continued 
manufactur ing of sample t i les.  

Wages and  Benefits $ 5 , 0 0 0  

Transportat ion of  ma te r i a l  4 ,000  

Quarry c o s t s  (heavy  equipment contractors)  10,000 

Ti1 e preparat ion 10,000 

Magnetometer  survey and  l ine cu t t i ng  

Marketing 

Report  preparat ion 

8,000 

10,000 

2 ,000  

$ 50,000 
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I, JOHAN T. SHEARER, of 1498 Columbia Avenue, in t h e  C i t y  of P o r t  Coquitlam, 
in t h e  Province of British Columbia,  do hereby cer t i fy:  

1. I am a graduate  of the University of Brit ish Columbia,  B.Sc. (1973) i n  Honours 
Geology and t h e  University of London, Imperial  College (M.Sc. 1977). 

I have over  20 years of experience i n  exploration for  base and precious m e t a l s  
a n d  o the r  commodities i n  t h e  Cordi l lera  of Western North Amer ica  with s u c h  
companies a s  McIntyre Mines Ltd., J.C. Stephen Explorations Ltd., Carol in  
Mines L td .  and TRM Engineering Ltd.  

2 .  

3. I a m  a fellow in good s tanding of t h e  Geological Association of  C a n a d a  
(Fellow No. F439). 

I am a n  independent consulting geologist  employed since December 1986 by 
New Global Resources  L td .  at 548 Beat ty  S t r e e t ,  Vancouver, British 
Columbia. 

1 a m  t h e  author of a r epor t  en t i t l ed  "Geological and Trenching Repor t  on the 
Serpent ine (Dimension Stone)  P ro jec t ,  Coquihalla Area,  British Columbia,  
da t ed  July 10, 1991. 

4. 

5 .  

6. I have visited t h e  property f r o m  December  15 - December 16, 1990 a n d  
numerous t imes  in January to  June  1991. I have carr ied ou t  geological 
mapping a n d  sample col lect ion and  a m  familiar with t h e  regional geology a n d  
geology of nearby properties. I have worked f r o m  February 1951 t o  March 
1984 along the e n t i r e  Serpent ine Bel t  for  Carol in  Mines Ltd.  I have become  
famil iar  with t h e  previous work conducted o n  t h e  Serpentine Project  by 
examining in detail the available r epor t s ,  plans and sect ions,  a n d  have 
discussed previous work with persons knowledgeable of t h e  area. 

I do not own or expec t  t o  r ece ive  any i n t e r e s t  (direct ,  indirect  or contingent) 
i n  the property described herein nor  in securi t ies  of Sun of Heaven 
Enterpr ises  Ltd.  o r  Golden Eagle  Marketing Systems Ltd.  in r e spec t  t o  
services  rendered in preparat ion of this  report .  

I consent t o  authorize t h e  use of the a t t a c h e d  r epor t  and my n a m e  in t h e  
company's S t a t e m e n t  of Mater ia l  Facts or other  public document.  

7) 

8)  



A P P E N D I X  I 

STATEMENT OF COSTS 

Serpentine 1 and 2 Groups 



STATEMENT OF COSTS 

Serpentine 1 and 2 Groups 

January - June 1991 

Serpentine 1 Serpentine 2 

Wages and Benefits: 
J.T. Shearer, M.Sc., 41 days at  $300 per day $ 9,900.00 $ 2,400.00 
S.L. Shearer , Technicianh aw Operator, 

30  days at  $150 per day 4,000.00 500.00 
D. Cromarty,  Labourer/Saw Operator, 

1 2 b  days a t  $100 per day I ,  250.00 - 
D. Per re t t ,  Driller/Blaster, 2 days at  $160/day 320.00 - 

Transportation: 
4x4 truck w i t h  canopy and tools day a t  $4O/day 1,637.60 222.00 
Fuel 1,571.62 56.00 

Hotel and Accommodation 402.50 
Warehouse Rental (Feb 7 - June 11) 300.00 
Meals and Food 241.99 
Supplies, Rentals, Saw, Jaw Crusher, Pump Cost 1,223.46 
Explosives 185.12 
Contract Excavator (Friskey Excavating Ltd.) 

and Canal Excavating Ltd. 6,585.50 
Front End Loader Contract  1,020.00 
Contract Drilling & Blasting, 

benching i n  Quarry, May/91 835.75 
Highway Closure (for blasting) 183.60 
Tandem Truck Rental & HlAB 642.40 
Legal Survey 742.58 
Drating and Reproduction 340.00 
Filing Fees 720.00 
Report Preparation 1,200.00 

57.50 
100.00 

40.00 
200.00 

27.53 

1,700.00 

- 
- 

145.00 
- 

Grand Total  $33,302.12 $ 5,303.03 

Serpentine Group I - $14,200 applied for Assessment May 1/91 
Serpentine Group 2 - $3,500 applied for Assessment June 11/91 

$38,,605.15 



A P P E N D I X  I 1  
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Serpentine I and 2 Groups 



LIST OF PERSONNEL AND DATES WORKED 

N a m e  Position Address Dates  Worked 

J.T. Shearer Geologist/ 1498 Columbia Ave. J a n  14, 15, 18, 19, 2 3  
Project P o r t  Coqui t lam,  B.C. Feb 3, 6, 7, 16, 17, 
Supervisor V3C I C 3  21, 23, 24, 25, 26, 27; 

Mar 5, 6, 10, 13, 14, 16, 
21, 22, 27, 28, 30; 
Apr 2, 4, 19, 24, 25, 30; 
M a y  4, 7, 14, 15, 20, 29; 
J u n e  4, 10 

Total  = 4 1  days 

S.L. Shearer Technician/ 3345 Mason Ave. Jan 21, 22, 26, 27; 
Saw Operator P o r t  Coquitlam, B.C. F e b  2, 3, 7, 16, 24, 25, 26; 

Mar 5, 6, 7, 8, 9, 13, 14; 
Apr 2, 3, 4, 24, 25, 26; 
May 4, 5, 6, 7; 
June 2, 3 

Total = 30 days 

v3c 3 v 4  

D. C r o m a r t y  Labourer/  634  Wallace S t r e e t  
Saw Operator Hope, B.C. 

vox ILO 

D. P e r r e t t  Driller/ 6697 Arcola S t r e e t  

J a n  18, 19, 23; 
Feb  3, 6, 7, 16, 17; 
Mar 5 ,  6, 10, 1 3  

Total  12% days 

Mar 5, 6 
Blaster Burnaby, B.C. 

V5E 1H2 
Total = 2 days 

R.  Grioday Labourer Ste .  123  - 104 Ave. 
Surrey, B.C. 
V3T IW4 

Apr 3, 4, 24, 25 



A P P E N D I X  1 1 1  

LIST OF SURVEY STATIONS 

WITH ELEVATIONS, LATITUDE, DEPARTURE 

AND DESCRIPTION 

S. Nickel, B.C. Land Surveyor 

February 16, 1991 
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A P P E N D I X  I V  

NOTES ON ACCURACY 

OF SURVEY STATIONS 

S. Nickel, B.C. Land Surveyor 
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