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k::i r ~ q f  i 5 h e r  M a r b l e  L t d .  h o l d s  t i t 1 . e  t a  3 V  m i n e r a l  claims 
czaver i ny  a b a u t  1 , 3 W  h e c t a r e s  l a c a t e d  i r.1 t h e  V e r n o n  t f i i  n i  ng  
D i v i s i o n  s o m e  43  k i l a m e t r e s  e a s t  o f  E n d e r b y ,  B r i t i s h  C a l u m b i a ,  
I n c l u d e d  i n  t . he  p r a p e r t y  is a L i c e n s e  o f  O c c u p a t i o n ,  u n d e r  t h e  
Land Act:, S a r  q u a r r y i n g ,  c r u s h i n g  a n d  p r a c e s s i n y  s f  t h e  m a r b l e  
r o tz I:: n j. t. , 

F i e l d  w o r k  t o  d a t e  h a s  j.nt:luded t h e  e x c a v a t i o n  o f  24pC)Oi_i 
t a n n e s  o+ w h i t e  m a r b l e  a+ w h i c h  some 4,i:iCKj t o n n e 5  h a s  b e e n  
p r o c e s s e d  a s  a m i n u s  2 i n c h  l a n d s c a p e  rock. T h e  r-acl.:: is s c h e d u l e d  
f i a r  b a g g i n g  a n d  market t e s t i n g  t h i  s s p r i n g .  P r e s e n t .  d e v e l o p m e n t  
s t r a t e g y  is t o  u s e  a m a j o r i t y  a+ t h e  b r o k e n  rack:  +or c:ut . t inq a n d  
s p l i  t t . i n g  a s  s p l i  t - f  ace a s h l a r  a n d  a r c h i t e c t u r a l  s t o n e .  L a r g e r  
boc.rl .ders r e m o v e d  p r i o r  t o  b l a s t i n g  are s u i t a b l e  f a r  smal. 1 b l o c k  
p v a d c r c t i o n .  I n i  t . i  a l  m a r k e t  r e s e a r c h  h a s  i n d i  catecl an e x c e l  :i e n t  
p o t e n t i a l  f o r  s a l e s  o f  t h e s e  p r u d u c t s .  

F ' h y s i c a l  t e s t i n g  s h o w s  t h e  m a r b l e  meets or e x c e e d s  t h e  
rninim~ini i 4  . q. %... '1. PI. r e q u i r e m e n t s  a s  a d i m e n s i o n  s t c m e .  Bas& cnn 
e x p l a r a t i n n  w o r k  t o  d a t . e ,  a r e s e r v e  estimate h a s  b e e n  made fo r -  
2,5 m i l l i a n  t c m n e s  uf w h i t e  a n d  d e c o r a t i v e  m a r b l e  a v e r  a s t r i k e  
1  e r sg th  s f  900 metres, a b u v e  r a a d  access g r a d e .  S e v e r a l .  u ~ . t t c r o p s ,  
based upon  exarnj. n a t %  a n  o f  s cwf  ace e x p o s u r e s ,  s u c j g e s t s  a good  
p o t e n t i a l  +or  l a r g e  b lock :  p r n d c r c t i o n  a n d  u s e  o f  the  m a r b l e  a s  a 
d i  mens i  cmal  s t o n e .  

W h i l e  c h e m i c a l  a n a l y s i s  h a s  1 - i m i t e d  use o f  t h e  q u a r r y  marb1.e 
f  c~r- many i n d u s t r i a l  m i n e r a l  a p p l i c a t i o n s ,  t h e  " f : i n e s H  + r a m  t .he  
c r u s h i n g  o p e r a t i o n  may + i n d  markets i n  t h e  a g r i c u l t u r a l  a n d  
i n d u s t r i a l  areas a s  a  s o i l .  c o n d i t i o n e r ,  a s p h a l t  a n d  c o n c r e t e  
f  i 1 lers,  a n d  t e r r a z z o  p r o d u c t s .  

E v a l . ~ . r a t i o n  o f  a n e a r  w h i t e  p e g m a t i t i c : :  g r a n i t e  rcxC:: has a l s c  
b e e n  i n i t i a t e d .  F ' re l  i m i n a r y  r e s u l t s ;  a+ c h e m i c a l  a n d  p h y s i c a l  
t e s t i n g ,  a n d  i n i t i a l  m a r k e t  r e s e a r c h  h a s  b e e n  v e r y  e n c u u r a g i  nq ,, 
Ea!aet:j (317 s u r f  ace e x p u s ~ t r - e 9  t h e  z o n e  h a s  t h e  p u t : . e r ~ t . i a l  o+ 2 " 9  
m i  1 1  i a n  t u n n e s  a b o v e  r a a d  access g r a d e .  b e v e l  a p m e n t  s t r a t e g y  
p r o p o s e s  t a r g e t i n g  t h e  d e p o s i t  f o r  i n i t i a l  sa les  as a s h 1  ar  and 
s p l  i t  +ace b u i  l d i n g  starie. i i d d i t i o n a l .  d e t a i  1  e x p l o r a t i o n  a n d  
e v a l u a t i a n  c j f  t h e  r ack :  u n i t .  . f a r  blaci-:: p r o d c i c t i a n  +:or d i m e n s i u n a l  
s t o n e  q u a 1  i t y  i s o n g o i  nq .  
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1.1 T e r m s  of  Reference 

R. Englund Associates was engaged by King+ isjher Marble 
Ltd., 620 Lake St ree t ,  S i l ve r ton ,  B. C., t o  r e p a r t  on the  
exp lo ra t i on  and development work c a r r i e d  ou t  by t h e  company under 
terms o f  t he  Explore E. C., Mineral  Explorat . ian I ncen t i ve  Program, 
Grant I d e n t i f i c a t i o n  Number 94/95-57. The r e p a r t  i s  completed as 
p a r t i a l  f u l f i l  lment o f  t h e  techn ica l  requirements of t h e  program. 

This  r e p a r t  summarizes work completed by K ing f i she r  Marble 
Ltd.  dur ing  t h e  pe r iod  June 1, 1994 through February 20, 1995. 
The r e p o r t  i s  based upon f i e l d  work c a r r i e d  out  by the  author 
dur ing  t h i s  pe r iod  and upon in fo rmat ion  and data prov ided by 
King.f isher Marble management personnel. Based upon several  
p roper ty  v i s i t s ,  t h e  author i s  f u l l y  f a m i l i a r  w i t h  t he  b u l k  
sampling program and exp lo ra t i on  work c a r r i e d  out by K ing f i she r  
Marble L t d .  personnel. 

The main exp lo ra t i on  t a r g e t s  are  a  h igh  p u r i t y  c a l c i t e  
marble t h a t  can be develuped as an i n d u s t r i a l  minera l  source a f  
calc ium carbonate and a  p o t e n t i a l  wh i te  marble, dimensianal stone 
and a  wh i te  pegmat i t i c  g r a n i t e  u n i t  w i t h  apparent physical. 
p rope r t i e s  which w i l l  meet the  s p e c i f i c a t i o n s  and q u a l i t y  
requirements f o r  t h e  quar ry ing  of  dimensional o r  a r c h i t e c t u r a l  
stane, 

1 - 2  Location, Access, Physiography 

The proper ty  i s  loca ted i.n t h e  Kingf  isher/Danf o r t h  Creeks 
drainage area about 43 km. nor theast  a f  Enderby, B. C. Gccess t o  
the  c la ims area i s  from Enderby, east an t he  paved Mable Lake 
road f o r  30.0 km. and thence n o r t h e r l y  on t.he Mable Lake-Three 
Va l ley  Corest ry  se rv i ce  road f o r  15.2 km. t a  t h e  sauthern 
prtsperty boundary. 

The c e n t r a l  c la ims area l i e s  between 610 and 850 metres 
above sea l e v e l  on a law i n t e r v a l l e y  r i d g e  between K ing f i she r  and 
Danfarth Creeks. Topography i s  gen t l e  t o  moderate w i t h  accasianal  
steep rack: r idges .  The eastern margin a+ t h e  c la ims covers the  
western ex ten t  of a  prominent? p r e c i p i t o u s  r i d g e  which reaches 
el evat i ons o f  1220 metres above sea 1  eve1 . 

The reg ion  has a t y p i c a l  Okanogan c l ima te  w i t h  warn t o  ho t  
summers and co l d  w in te rs  w i t h  t he  area having a  moderate amaunt 
o f  snowfal.1. Vegetation cons i s t s  mainly o f  f c r e s t s  o f  f i r ,  p ine ,  
and cedar. Much oC the c la ims area has been subject. t o  lagg ing  
i n  the past  and has been rep lan ted w i t h  f i r  and pine. 



The economy o f  t h e  area i s  resaurce based, main ly  i n  logg ing  
and agr i c u l  t u re .  Equipment and experienced personnel f a r  phys i ca l  
wark a re  r e a d i l y  a v a i l a b l e  l o c a l l y .  A power t ransmiss ion l i n e  i s  
loca ted  l e s s  than 2 km Cram t h e  p roper t y  and cou ld  supply power 
+o r  a1 1  mining and processing o p e r a t i  ans. The p roper t v  i s  
loca ted  some + i f t y  k i l omete rs  arum t h e  Okanogan, an impor tant  
a g r i c u l t u r a l  and i n d u s t r i a l  area i n  B r i t i s h  Columbia. 

1.3 Property  

The minera l  c la ims, c a l  l e d  t h e  King+ i s h e r  Group, cans i s t  o f  
37 two-post c la ims and 2 modiCied g r i d  c la ims loca ted  i n  t h e  
Vernon Mining D i v i s i o n .  I n fu rma t ion  on f i l e  w i t h  t h e  Gold 
Commissioner i n  Vernon, Bn C. is; as f o l l o w s ; ~  

Kingf  i sher # 1  
K ing f i she r  # 2 
TTX # 1  
TTX # 2 
TTX # 3 
TTX # 4 
TTX # 5 
TTX # b 
BE( # 1  
BB # 2 

# 3 
BE # 4 
BE # 5 
BE # 6 
EE # 7 
EB # €3 
BB # 9 
BE W 10 
BE # 11 
HE # 12 
BE # 13 
HE # 14 
EB # 15 
BE # 16 
TTE # 7 
TTB # 8 
FCC # I 
WFC # 2 
WFC # 3 
WFC # 4 
KF  # 4 
KF # 9 
K:F # 10 
EF # 11 



KF # 12 
t::F # 1 3  
KF # 14 
HJH # 1 
RJH # 2 

The c la ims are  shawn on B r i t i s h  Columbia Mineral  T i t l e s  Nap 
Sheet 82L/10 E&W, centered a t  3 3  44' N. L a t i t u d e  and 118 44' 
W. Longi tude i n  t he  Vernon Mining D i v i s i o n  (F igure  2 )  r There i s  
considerable over lap of  t h e  staked c la ims and t h e  t o t a l  c la im 
area i s  c a l c u l  ated t a  be approximately 1309 hectares. 

K ing f i she r  Marble Ltd.  a l so  ho lds  a M i n i s t r y  o f  Energy, 
Mines and Petroleum Resaurces Quarry Permit,  Number 0-4-23, as 
we1 l as a  Min is t r -y  a+ Environment, Lands and Parks License of  
Occupat.ion, Number 336102 (Land Act, Sect ion 361, f a r  quarrying, 
cr-ushing and processing o f  a  wh i te  marble rack u n i t .  The quarry  
operat ions a re  laca ted an mineral  c la ims TTX # 1 and TTX # 2, i n  
the  southwest corner o f  t he  proper ty .  

2. HISTORY 

The h i s t o r y  uf t h e  c la ims dates bark t o  1963 when the  area 
was explored f o r  i t s  considerable z inc- lead minera l  p o t e n t i a l .  
Eur ing t he  pe r iod  1965 through 1975, extensive sur face s t r i p p i n g ,  
geochemical and geophysical surveying, geo log ica l  mapping and 
diamond d r i l l i n g  was c a r r i e d  ou t  by several  companies. Th is  work 
1 ed t o  the  d i  scavery o f  widespread and extens:i ve z i nc-1 ead 
mineral  i z a t i a n ,  genera l l y  found w i t h i n  a  massive, wh i te  marble 
zone. 

I n  lC?91., Franz Cap i ta l  Car-poration acquired t h e  p roper t y  i n  
order t o  evaluate t h e  economic p o t e n t i a l  o f  t he  c a l c i t e  marble 
rock u n i t  as a p o t e n t i a l  i n d u s t r i a l  minera l  source. Wark by the  
company through 1993 inc luded p r e l  iminary geu log ica l  mapping, 
t renching,  and €304 metres a+ diamond d r i l l i n g  over a s t r i k e  
length  o f  800 metres. This  exp lu ra t i an  es tab l ished t h e  presence 
a+ a 30 t o  50 met.re wide zone o f  h igh  grade c a l c i t e  marble, 
estimated a t  3.0.2 m i  11 i o n  tunnes, aver a  s t r i k e  l eng th  of  1.l.jOi::j 
metres w i t h i n  t h e  southwest corner of  t he  proper ty .  

bfingf i she r  Plarble Ltd. ,  a j o in t - ven tu re  company incarpar-ated 
i n  E r i t . i sh  C u : l u m b i a  i n  1994 f o r  t he  purpose o f  developing and 
e x p l o i t i n g  t h e  c a l c i t e  marble prospect, present1 y ho lds  t i t l e  t o  
the  mineral  c z l  aims and t he  quarry 1  icense. 
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3. GEOLOGY 

3.1 Regional Geology 

Rocks in the property area are assigned to the Monashee 
Group which is part of the Shushwap Complex, a belt of high grade 
metamorphic rocks in the Columbia Orogenic province of 
southeastern British Columbia. In this area the Monashee Group, 
a heterogenaus package of Proterozoi c to Ear 1 y Pal eozaic age 
metasediments, is compr-ised mainly of granitaid gneiss, augen 
gneiss, sill imani te schist, 1 imestone, and prominent. marble and 
 quart.^ i te 1 ayer-s. 

3.2 Property Geology 

The gealagy of the claims area has been reported on by 
T. Hoy (1975) and G.S. Green (1991) and is summarized below for 
completeness of this report. 

CI sequence af six metamorphic rock units and two intrusive 
units underlie the property area (Figure 4 ) .  CSlthaugh likely 
conformable, the age--sequence of the metamarphic rocks is not 
known. 

Unit MsH consists of hornblende gneiss, garnet-biot.i te gneiss, 
and some calc-silicate gneiss. The hornblende gneiss grades to 
amphibolite with increasing amphibole content. 

Unit MsB consists af rusty weathering garnet-biotite-sillimar~ite 
gneiss and minor calc-si 1 icate gneiss. The unit is communl y 
intruded by granite-pegmatite bodies. 

Unit MsM, up to several hundred meters thick, is comprised of 
massive, course-grained white calcite marble with minor amounts 
of diapside, dolomite, tremolite and quartz. # number of zanes 
of significant sulphide mineral ization occur within t.his unit, 
especially in the west:-central claim area. 

Sub-unit MsMl is a near continuous layer of massive white 
marble c3cc:urr-ing along the center of the unit. The rock 
consists o+ course crystalline white calcite with minor 
dolomite and tr-ace amounts of quartz, mica and graphite. 
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Unit t41sC, a heteroyenous unit comprised of calc-silicate gneiss 
with weathered rusty to clean white marble, garnet-biotite 
gneiss, minor quartzite, and minor amphibolite, occupies the 
western extent of the south-west claim area. The calc-si 1 icate 
gneiss is generally light grey-green in color, course grained, 
and composed of di opside-quartz or di opsi de-act.i no1 i te-quartz 
with varying amounts of feldspar, calcite, epidate, and garnet. 
The calc-silicate gneiss, quartzite, and marble of this unit host 
much of the zinc-pyrrhotite mineral ization in the claims area. 

Unit MsL! consists of interlayered near pure white marble and 
quartzite. The quartzite incl.udes some garnet-biotite gneiss 
layers and calc-si 1 icate gneiss along the quartzi te-marble 
contacts. Sulphide mineralization occurs in some areas within 
the mare impure quartzite units. 

Unit MsQH, under1 ying areas west of unit MsQ, is comprised of 
garnet-biotite gneiss intruded by many granite-pegmatite sills 
and dykes. Some white marble, quartzite, and rare calc-silicate 
gneiss layers occur within the unit. 

Grani te-pegmati te stocks, si 1 ls, and dykes intrude a1 1 of the 
rack units. These bodies range in size from small discantinuous 
sills to circular to rod-shaped intrusions several. hundred metres 
in length or diameter. The pegmat-ites are generally massive and 
composed of feldspar and quartz with lesser biotite, muscovite, 
and garnet. 

Quartz-feldspar porphyry dykes cut across the metamorphic rock 
units. These dykes generally trend northerly and are 5-10 metres 
in width. 

The structure of the western claims area is dominated by 
several northwest trending faults that separate the layered rock 
sequence I. nto di sti nct blocks. The apparent movement on these 
faults is right.-lateral with displacements of 1 0 0  to 700 metres. 
A northeast trending fault truncates unit MsM in the EB # 6 claim 
area. 

Macroscopic folds have not been recognized on the property 
but tight, isoclinal to variable mesoscopic southwest plunging 
folds are common. Foliation is near para1 lel to bedding! 
orientation of rock units is moderately southeast dipping, 
northeast to east striking with many local irregularities due to 
folding (Green, 1991). 
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4. 1994 EXPLORATION PROGRAM 

F i e l d  work was concentrated i .  n  t h e  southwest p roper t y  area. 
This  work cons is ted  o f  a  bull:: sampling and quar ry  devel.aprnerlt 
program on t h e  southernmast e:.:pcsm.rr-e u t  t h e  wh i te  c a l c i t e  marhl e 
zone. U t o t a l  o f  24,i:K)i::i tonnes u f  ca1cit.e marble was excavated 
by d r i  1  :i. i n g  and b l a s t i n g .  Some 4,000 tonnes has been crushed t c 3  

minus 2 i n c h  aggregate, 10,OC)Q tanners remains t n  be crushed, and 
lcipCWO tonne5 o f  rack i s  s to red  i n  boulder farm. 

Exp1urat:ion wtsri:: i n  t h e  area ccmsisted c3f re--establishment: 
a-f a lC391 survey g r i d ,  and outcrop mappir~g and sampling a+ t h e  
Msi'll marble znne. The survey g r i d  was extended east  t a  i nc lude  
an ex tens ive  pegmati te -gran i  t e  u n i t  which was mapped and sampled. 
Gs we1 1, l i m i t e d  t rench ing  was c a r r i e d  out. a long s t r i k e  o f  t h e  
marble zune and r-uad rehabi  1  i t a t i o n ,  minor excavat ion,  and bloczk 
sampl. i n y  o f  t h e  g ran i  te-apegmati t e  rock: u n i t  was campleted. 

Several samples o f  t he  c a l c i t e  marble and a p a r t i u n  a f  t h e  
b lock  sample o f  t h e  pegmat i t i c  g r a n i t e  u n i t  were submit ted f a r  
who1 e  rock and geochemical anal y s i  5 as we1 1  as petr-ugraphi c  
s tud ies  and ASTM standards t e s t i n g .  An outcrop map uf t h e  zones 
i s  presented as F igu re  5, and sample d e s c r i p t i o n s  and a n a l y s i s  
r e s u l t s  a re  appended t o  t h i s  r e p a r t .  

4.1 Calcite Marb le  Zone 

The MsM1 u n i t  i s  a  massive, wh i te  c a l c i t e  marble which i s  
exposed i n t e r m i t t e n t l y  an sur face  over a  s t r i k e  l e n g t h  a f  800 
metres +rom t h e  quarry  s i t e  i n  t h e  southwest c la ims  area t o  t h e  
n o r t h  marble rune. Since prev ious  work, i n c l u d i n g  a  1991 diamand 
d r - i l l  program, has es tab l i shed t h e  c o n t i n u i t y  o-f t h e  zone, 
present. e x p l o r a t i o n  work w a s  l i m i t e d  t o  examination o f  severa l  
outcrop areas i n  an e f f o r t  t o  e s t a b l i s h  t h e  zones p o t e n t i a l  f a r  
cammercial b lack  product ion.  

Two loca t i ons ,  a f  l i m i t e d  sur face  expasure, have been 
i d e n t i f i e d  as warrant ing excavat ion and d e t a i  1  examination and 
sampling. 4 marble autcrup l oca ted  a t  L i n e  365N, 540E shows as a  
s o l i d  wh i te  marble w i t h  no apparent sur face  f r a c t u r i n g  o r  t i g h t  
j o i n t i n g .  I n  hand specimen, examination o f  t h e  rock  d i s p l a y s  a 
massive, whi te,  course c r y s t a l  1  i n e  c a l c i t e  marble w i t h  t r a c e  
muscavi t e  mica. Trenching w i  l I. be r e q u i r e d  t o  praperl.  y eva lua te  
t h e  q u a l i t y  and l a t e r a l  ex ten t  o f  t h i s  zone. 

The n o r t h  marble zone, loca ted  a  925N, 430E, i s  p a r t i a l l y  
expased by prev ious  minor excavation. The marble, i n  hand 
specimen, is a massive course c r y s t a l l i n e ,  wh i te  c a l c i t e  w i t h  
minar quar tz  and t r a c e  yraphi  t e .  The zone shows near s u r f  ace, 
wide ly  spaced (1.5 t o  2 metre) + rac tu res  para1 le l .  t o  bedding. 



The ex ten t  o f  t h e  f r a c t u r i n g  has no t  been determined, however, 
t he  p a t t e r n  and spacing may support b lock product ion  from the  
zone. 

A t h i r d ,  extensive marble outcrop, loca ted from 550N t o  
540N, 510E, shows zones o f  goad grade wh i te  c a l c i t e  marble t o  
l i g h t  grey marble w i t h  minor mica and t r a c e  galena. A small  
b i  o t i  te-amphi bo l  i t e i s p h a l e r i  t e  1  ens i s  1  ocated on t he  eastern 
extent. of t h e  outcrop. A b metre by 15.5 metre t rench was 
excavated t a  a  maximum depth o f  3 metres a t  60QN, 5WE, on t he  
nor thern  ex ten t  o f  t h e  outcrop area. Trenching was completed 
w i t h  a  Cat 213 excavator and a f t e r  examination t h e  t rench was 
f i  l 1 ed and t h e  ground recontaured. The rock:: exposed consi  s ted  of  
wh i te  c a l c i t e  marble w i t h  minor mica and c h l o r i t e  disseminat ions. 
Major f r a c t u r i n g  was no t  observed i n  t he  trench. A 1  thuugh 
considerable sur face f r a c t u r i n g  i s  apparent i n  autcrap, t h e  zone 
warrants f u r t h e r  eva lua t ion  f o r  b lock and archi tect .ura1 stone 
product ion. 

A marble outcrop, 1oc:ated a t  845N, 330E, shows h i gh  q u a l i t y ,  
wh i te  c a l c i t e  marble w i t h  na apparent. v i s i b l e  impu r i t i e s .  This  
zone is l oca ted some 100 metres west o f  t h e  mapped MsMl zone and 
may represent  a  p a r a l l e l  zone o f  s i m i l a r  type and q u a l i t y .  
Topography and t he  presence o f  a  number o-f c a l c i t e  boulders 
(poss ib le  autcrop)  along t h i s  t rend  a l so  suggests t he  area be 
f u r t h e r  inves t iga ted .  

4.2 Pegmatitic Granite Zone 

A r e g i o n a l l y  mapped pegmati te (T.Hoy, E.M.P .R .  1975) 
i n t r udes  a l l  metamorphic rock: uni ts;  as small  s tacks and d i kes  i n  
t h i s  area. Several outcrops o f  this pegmat i te-grani te  u n i t  a re  
found i n  t h e  south cen t r a l  p roper t y  area and one extensive 
i n t r u s i o n  farms a  gen t l y  r i s i n g ,  n o r t h e r l y  t rend ing  prominent 
r i d g e  loca ted some 250 metres east o f ,  and near p a r a l l e l  to ,  t he  
wh i te  marble zone p resen t l y  be ing explored by t he  company, 

This  pegmati te--grani  t e  i s  o f  p a t e n t i  a1 economic i n t e r e s t  as 
a  dimension u r  a r c h i t e c t u r a l  stone, T h e  u n i t  is best  descr ibed 
as a pegmat i t i c  g r a n i t e  and t he  rock: i s  genera l l y  massive and 
composed of  quartz and fe ldspar  w i t h  lesser  b i o t i t e ,  and garnet.  
T h e c a i o r  is v a r i a b l e  over t he  ex ten t  a# t h e  zone bu t  i s  
genera l l y  wh i te  t o  l i g h t  grey w i t h  same Clesh ca lared and l i g h t  
redd i  sh-br-awn ca l  o r i  ng dependent on t h e  o r t h o c l  ase cantent of 
the  rack. S i g n i f i c a n t  numbers n f  garnets are  present i n  some 
samples and appear very a t - t r a c t i v e  on a cu t  face. 



Typica l  o f  g r a n i t e  pegmatites, t h e  composit ion o f  t.he rock 
i s  q u i t e  v a r i a b l e  over sho r t  distanczes owing t o  t he  h i g h l y  
i r r e g u l a r  d i s t r i b u t i o n  o f  i t s  component minerals. The  t e x t u r e  i s  
genera l l y  uneven, w i t h  very course and v a r i a b l e  g r a i n  s i z e  and 
large,  we l l  .formed quar tz  c r y s t a l s  i n  most outcrops. I n  the  
cen t r a l  reg ion,  400N and 525N, t he  rock, due t o  t h e  in te rg rowth  
o f  quart.z and fe ldspar ,  may be c l a s s i f i e d  as a  "graphic  granit.eM. 

Considerable sur face f r a c t u r i n g  was noted i n  a  number a f  
areas, espec ia l l y  near t h e  nor thern  ex ten t  o f  t h e  zone. These 
areas may prove s u i t a b l e  f o r  a r c h i t e c t u r a l  stone product ion.  A 
number o f  outcrops form small b l u f f s  t h a t  appear t o  be s o l i d  and, 
w i t h  s u f f i c i e n t l y  wide spacing o f  f r a c t u r e s  and j o i n t i n g ,  t he  
rock could be s u i t a b l e  f o r  b lack product ion. 

4 block sample o f  t he  pegmat i t i c  g r a n i t e  was taken from t h e  
no r t h  end o f  a  b l u f f  a t  855N, 785E. A t o t a l  o f  19.7 cubic  metres 
of  sample was removed by a i r '  t r ack  d r i l l  i n g  and contra1 l e d  shear- 
b l as t i ng .  Gccess t o  t h e  t e a t  s i t e  requ i red  t h e  r e h a b i l i t a k i o n  of 
215 metres o f  o l d  logg ing  road and 68 metres o f  road cons t ruc t i on  
f a r  access t o  t he  t o  o f  t he  b l u f f .  A Cat 213 excavatar was used 
f o r  t h i s  work. Por t i ons  o f  t he  b lock sample were cu t  and 
submitted f o r  chemical and whole rock analys is ,  as we1 l as, 
physical. t e s t i n g  and petrographic  examination. 

4,:; Bul  k Sampl ing /Quar ry  Operations 

Bulk sampling o f  t h e  c a l c i t e  marble zone consis ted o f  a  
44 metre by 26 metre l a t e r a l  excavat ion i n t o  t h e  face a+ t he  
southernmost outcrop o f  t he  zone (See F igures  b and 7) .  A i r  
t r ack  d r i l l i n g  equipment and c o n t r o l l e d  b l a s t i n g  was used t o  
remove a  t o t a l  o f  24, CKW tonnes o f  rock.  

Two b i o t i t e -amph ibo l i t e  s c h i s t s  (w id ths  l e s s  than X metre) 
were encount-ered dur ing  excavat i an. These s c h i s t s  form 
d iscont inuous lenses along t h e  bedding a+ t h e  marble zone and, 
w i t h  proper grade con t ro l ,  can be e a s i l y  separated from the  
marble. The excavat ion was stopped on t h e  face o f  a s p h a l e r i t e  
l ens  which, as i nd i ca ted  by d r i l l i n g ,  has a w id th  o f  between 1  
and 2 metres. Good q u a l i t y  wh i te  marble i s  again found i n  back 
of  t h i s  lens. 

Twc:, t renches were excavated across t h e  s t r i k e  o f  t h e  marb1.e 
zone, 12 metres and 32 metres nort.h o f  t he  quarry  p i t ,  i n  order 
t o  evaluate t h e  q u a l i t y  0 5  t h e  no r t h  extension o f  t h e  zone. Each 
trench, 30.5 metres i n  l eng th  and 2 metres i n  width, revealed 
good q u a l i t y ,  wh i te  marble. The s p h a l e r i t e  lens, found i n  t he  
back of the  quarry  excavation, widens t o  approximately 3 metres 
i n  t he  f i r s t  t rench and pinches t o  a w id th  of  1 metre i n  t he  
second trench. Guod q u a l i t y  marble i s  found on both  s ides  of 
t h i s  spha le r i  t e  ].ens. 



A crushing and screening opera t ion  was used t o  process some 
4,000 tonnes o f  rock i n t o  minus 2 i nch  (5 cm. ) aggregate f o r  
market t e s t i n g  as a landscape rock. As we l l  t h e  " f i n e s "  from t h e  
crushing apera t ion  were s to red f o r  ana lys i s  and market t e s t i n g  as 
a  p o t e n t i a l  s o i l  cond i t i one r  and te r razzo  product. A t o t a l  o f  
10,000 tonnes o$ broken rock remains t o  be crushed. 

Some lcj,OOCj tonnes o f  rock  i s  s ta red i n  l a r g e r  boulder form 
f o r  processing as b u i l d i n g  stone i n  t he  form o f  c u t  and s p l i t -  
face ashlar-, veneers and f lagstanes. Many OS t h e  l a r g e r  boulders, 
removed from t h e  outcrop face p r i o r  t u  b l as t i ng ,  a re  s to red f a r  
small  b lack  praduct ian  and dimension stone c u t t i n g  f o r  market 
t es t i ng .  

The sur face exposures o f  t h e  zones were examined and 
categor ized over a  s t r i k e  l eng th  o f  850 metres. A t o t a l  a f  
t h ree  marble samples and n i ne  pegmat i te-grani te  rock  samples were 
c o l l e c t e d  from sur face exposures o f  t h e  zones. Due t o  t h e  
hardness o f  t h e  rock  on ly  p a r t i a l l y  weathered sur face samples 
could be obtained. Future sampling o f  t he  rock u n i t s  should be 
c a r r i e d  out  us ing  a  "chop saw" and shor t  ho l e  diamond d r i l l i n g .  
Sample desc r i p t i ons  and g r i d  coord ina te  l o c a t i o n s  a re  tabu la ted  
as Table 1 i n  Appendix I .  

F i ve  marble samples from t h e  quarry  opera t ions  were 
submitted f o r  anal y s i  s. Sample numbers and desc r i p t i ons  are  
tabu la ted  as Table 2, Appendix 1. C e r t i f i c a t e s  f o r  chemical and 
whole rock anal p i s  f o r  t he  rock a re  a l so  inc luded i n  Appendix 1. 

Analys is  of  a  rep resen ta t i ve  rack sample from t h e  p i t  
(Sample No. 48'785-A) and t w a  5 k i logram samples a f  minus 2 inch  
crushed rock, taken from crushing operat ions i n  October 1994 and 
January 1995, rank t he  marble as a  s i l i c e o u s  l imestone o r  
magnesi an 1  imestone. Both t h e  chemical and whol e  rock ana lys i s  
i n d i c a t e  concentrat ions o f  s i  1  i ca ,  alumina, and s i d e r i t e  t a  be 
above minimum p u r i t y  standards f o r  a  high-calcium l imestone. 

Two samples o f  t h e  crushed " f i nes " ,  again taken from October 
and January operat ions, were screened for- s i z e  f r a c t i o n  ana lys i s  
(See Gppendix 1) and t he  course ( + I 8  mesh) and f i n e  (-18 mesh) 
f r a c t i o n s  were analyzed separate ly .  Analys is  shows l i t t l e  
d i f f e rence  between t he  crushed " f i n e s "  and t h e  host  rock. 
S l i g h t l y  h igher  concentr-at ions u f  arsenic  and z inc,  as we l l  as 
s i d e r i t e  and alumina, found i n  t he  -18 mesh f rac t i . on  a re  l i k e l y  
a t t r i b u t a b l e  t o  "picked-up" s a i  1s passing through t he  crushing 
p l a n t  r a t h e r  than the rack i t s e l f .  



Samples u f  t he  marble were cu t  and forwarded t o  Vancouver 
Petrographict i  L td.  f o r  pet rographic  ana lys i s  and c u t t i n g  sf 
samples f o r  phys ica l  p rope r t i e s  t e s t i n g  (ASTM Standards) which 
was completed a t  AGRA Ear th  $4 Environmental L imi ted.  Analys is  
c e r t i + i c a t e s  are  inc luded as Appendix 2 and t he  Petrographic 
Report. i s  at tached as Appendix 3. 

Petrographic examination c l a s s i f i e s  t he  marble as a ca lc -  
s i l i c a t e ,  t h e  composit ian being 85 % c a l c i t e ,  12 % d iops ide  
(a c a l c - s i l i c a t e  accessory), and minor muscovite and quartz.  The 
d iops ide  1 i k e l  y  accounts f o r  t he  h igher  magnesium and s i  1  i c a  
oxides repor ted  i n  whole rock analys is .  The d iops ide  c r y s t a l s  
a re  genera l l y  t ransparent  and , where prominent, add a s l i g h t l y  
greyish-green l .us t re  t o  t h e  wh i te  c a l c i t e  ca l o r  o+ t h e  rock. 
Tex tu ra l l y  t h e  ruck i s  hamagenous and devoid o f  f r a c t u r i n g  o r  
shear i ng. 

Resul ts  o f  phys ica l  and mechanical t e s t i n g  show t h e  marble 
exceeds minimum requirements o f  ASTM standards f o r  marble as a 
dimension stone, both f o r  i n t e r i o r  and e x t e r i o r  appl i ca t i uns .  
Compressive s t reng th  o f  t he  marble (d ry )  i s  66.6 MPa (9,660 p s i )  
and Modulus o f  Rupture i s  7.04 MPa i1,OZl p s i ) ,  we l l  above t h e  
minimum 7,500 p s i  f o r  compression and above t h e  minimum I ,  O(?O p s i  
ASTM t e s t  requirements f o r  t rave rse  s t rength.  Densi ty,  absorpt ion 
and abrasion c h a r a c t e r i s t i c s  o f  t he  rock are  good. Samples 
submitted f o r  ana lys i s  were taka from boulders removed from the  
quarry by b l a s t i n g  methods. Fur ther  t e s t i n g  o f  t h e  mate r ia l  f a r  
modulus o f  r up tu re  and f l e x u r e  s t reng th  has been i n i t i a t e d ,  

Qne composite sample o f  t he  pegmati te-grani te,  taken from 
the  b lock samples, was submitted f o r  chemical and whole rock 
analys is ,  as we1 l as, pet rographic  examination and phys ica l  
s t reng th  t es t i ng .  

Chemical ana lys i s  shows t he  main composit ian o f  t he  rack t a  
be s i l i c a  and alumina w i t h  very low m e t a l l i c  minera l  content,  
T h e  rack i s  c l a s s i f i e d  as a l eucac ra t i c  g r a n i t e  by petrographic  
ana lys i s  w i t h  t h e  mineral  composi t i o n  being 25 % quartz,  3:) % 
p lag ioc lase,  40 % K-feldspar, and minor b i o t i t e  and garnet. The 
very course c r y s t a l  s t r u c t u r e  o f  t h e  u n i t  c l a s s i f i e s  t h e  rock as 
pegmati t i c .  The rock i s  genera l l y  homogenous and f r e e  o f  
phys ica l  weaknesses. Some l o c a l i z e d  m ic ro f rac tu res  are  s ta ined 
and i n f  i l  l e d  w i t h  1 imonite,  poss i b l y  accounting f o r  same observed 
i r o n  s t a i n i n g  on cu t  surfaces. 

I n i t i a l  t e s t i n g  o f  phys ica l  p rope r t i e s  consis ted o f  
compressi ve s t rength,  densi ty ,  absorpt ion, and abrasion 
r-esi stance. Because sample b locks  submit ted f o r  c u t t i n g  were 
taken +ram b las ted  rack and same f r a c t u r i n g  was noted, t rave rse  
s t reng th  t e s t i n g  was no t  c a r r i e d  out.  Add i t i ona l  t e s t i n g  o f  t he  
rock has been scheduled. 



Compressive s t reng th  o-f t he  rocl:: i s  15i3.2 MPa (21,785 p s i  i ,  
wel l  above t he  minimum USIM s p e c i f i c a t i o n s  of lY,iXK) p s i  f o r  a  
g r a n i t e  dimension stone The rock:: i s  r e l a t i v e 1  y 1 ight.weight, 
having a dens i t y  o f  2,612 kg/c:u.m. (163. I 1 b/cu. f t. ) . Due t o  
the  na ture  of deposi t ion,  t he  u n i t  shows considerable v a r i a t i o n  ' 

i n  bath minera l  composit ion and crysta l .  s i z e  aver sho r t  l a t e r a l  
d istances, and may show some "zoning" w i t h  depth. Diamond d r i l l  
t e s t i n g  w i l l  be requ i red  t o  determine t h e  composit ion and 
phys ica l  p r o p e r t i e s  o f  t h e  rack a t  depth. 

DISCUSSION 

Analys is  o f  t h e  marble a t  t he  present quarry  s i t e  c l a s s i f i e s  
the  rock as a c a l c - s i l i c a t e  o r  d iops ide  marble. Chemical ana lys i s  
o f  t he  rack i nd i ca tes  concentrat ions o f  s i  1  i ca ,  alumina and 
s i d e r i t e  t o  be above minimum requirements f o r  c l a s s i f i c a t i o n  as a 
high-calcium 1 imestone. The marble i s  course c r y s t a l  1  ine,  wh i te  
i n  co lo r ,  has good br ightness,  and an average dens i t y  o f  170.4 
l b / c u . f t .  (S.G. 2.753. Physica l  t e s t i n g  has shown t h e  marble t o  
exceed minimum requ i  rements fur ASTM Standards as a dimensional 
stone. Preparat ion o f  samples shows t h e  marble i s  capable of 
t ak i ng  a good po l i sh .  

Due t u  f r a c t u r i n g  a t  t h e  present quarry  s i t e  has precluded 
the  p o t e n t i a l  f o r  l a r g e  b lock product ion. However, much o f  t.he 
l a rge  baulder ma te r ia l ,  p a r t i c u l a r l y  ma te r ia l  removed p r i o r  t o  
b l as t i ng ,  can be used f o r  smal ler b lock  product ion. The mate r ia l  
cha rac te r i s t i c s ,  co lo r ,  and t e x t u r e  of  t he  rock a1 low t a r g e t i n g  
o f  s p e c i f i c  markets f a r  t he  sa l e  o f  b lacks  f o r  dimensional stone 
products, 

Smal l e r  boul.de~-s can be processed as a r c h i t e c t u r a l  stone, 
sp l  i t - f  aced and ashlar  cons t ruc t i on  products. I n i t i a l  market 
research f o r  these products has been very encouraging. 

I='rocessing a f  ma te r ia l  t o  date has been crushing and 
screening of some 4,000 tonnes o f  minus 2 i n ch  landscape ruck. 
The rock i s  wh i te  and has a good br ightness.  Bagging o f  t he  
product and marC::et. t e s t i n g  i n  t h e  Okanogan area has been 
sc:heduled f a r  the  sp r ing  o f  1995. 

Analys is  o f  t h e  crushed 'If i nes "  i n d i c a t e s  t h i s  ma te r ia l  may 
have market p o t e n t i a l  as a s o i l  cond i t i one r  (ag l ime) .  The main 
use of  t he  rock  would be i n  co r rec t i ng  s o i l  a c i d i t y ,  w i t h  the  
added benef i t  of enhancement o f  c a l  c i  um and magnesi ~ t m  i n t h e  sa i  1  
content.  The course f r a c t i o n s  may f i n d  market p o t e n t i a l  as a 
barnstone, o r  asphalt ,  concrete and r-oaf ing aggregates. t larket 
research i n  these areas, as wel l  as i n  o ther  p o t e n t i a l  i n d u s t r i a l  
mineral  app l i ca t i ons ,  far- t h i s  ma te r ia l  i s  recommended. 



The wh i te  marble zone i s  more massive and r e s i s t a n t  t o  
weathering and forms a  gen t l y  r i s i n g  r i dge ,  ga in ing  some 55 
metres i n  e l eva t i on  from t h e  quarry  s i t e  t o  t he  n o r t h  marble 
zone. Al lowing f o r  a  nominal w id th  o f  40 metres, a  s t . r i ke  l eng th  
a t  900 metres, and a  r i s e  i n  ground l e v e l  o f  55 metres, t h e  r i d g e  
alone has t h e  p o t e n t i a l  f o r  a t  l e a s t  2.5 m i l l i o n  tonnes above 
road access grade. The geometry o f  t he  r i d g e  i s  very a t t r a c t i v e  
f o r  quar ry ing  operat ions and, by working u p h i l l ,  a  se r i es  o f  
faces could be developed t o  a l l ow  f o r  d i v e r s i f i c a t i o n  and 
product.ion o f  var ious  types o f  ma te r i a l s  f o r  se l ec t  markets. 

The pegmat i t i c  g r a n i t e  u n i t  has been tes ted  a t  one loca t ion ,  
where a  15 metre h igh  b l u f f  appears t o  p rov ide  goad p o t e n t i a l  f o r  
b lock product ion. Physica l  p rope r t i e s  t e s t i n g  shows t h e  rock 
exceeds min i  mum standards f o r  campressi onal s t reng th  and meets 
requirements f o r  densi ty ,  absorpt ion and abrasion as a  g r a n i t e  
dimension stone. Traverse and f l ecu re  t e s t i n g  remains t o  he 
completed. Sp l i t - f aced  ashlar  and a r c h i t e c t u r a l  stane praducts 
can be produced from the  more f r ac tu red  sec t ions  o f  t h e  u n i t .  
Considerable v a r i a t i o n  i n  composit ion and t e x t u r e  o f  t h e  rock 
u n i t  over r e l a t i v e l y  small  l a t e r a l  d is tance has been noted and a  
d e t a i l  assessment o f  t h e  u n i t  i s  requi red.  Fur ther  eva lua t ion  
of  t h e  rock i n  s p l i t t i n g ,  c u t t i n g ,  and p o l i s h i n g  cha rac te r i s t i c s ,  
and s t a i n i n g  i s  needed t o  b e t t e r  q u a l i f y  t h e  rock f o r  s p e c i f i c  
market oppor tun i t i es .  

I n i t i a l  market research has i nd i ca ted  a  considerable 
i n t e r e s t  i n  t.he stone, mainly due t o  i t s  wh i te  co l a r ,  d i s t i n c t  
pa t te rn ing ,  and t h e  i n c l u s i o n  o f  garnets. 

Th is  u n i t  outcrops i n t e r m i t t e n t l y  over a  d is tance o f  850 
metres and r i s e s ,  from raad access l eve l ,  same 60 metres i n  
e l eva t i on  a t  i t s  nor thern  extent .  The depos i t  i s  considered t o  
be open on both  ends and t o  depth. A l lowing f o r  a nominal w id th  
af  40 metres and a r i s e  o f  60 metres aver a  s t r i  Ice l eng th  o f  960 
metres t h e  r i d g e  alone has t h e  p o t e n t i a l  f o r  same 2.9 m i l l i o n  
tonne5 above road access grade. Depth ex ten t  o f  t h e  u n i t  i s  as 
ye t  undetermined, however, due t o  t h e  na ture  o f  depos i t i on  t h e  
deposi t  can be considered t o  have a  geo log ica l  p o t e n t i a l  o f  a t  
l e a s t  6 m i  1  I. i o n  tonnes. The geometry o f  t he  r i d g e  i s  very 
a t t r a c t i v e  f o r  a quarry  opera t ion  and, w i t h  t he  main f o r e s t r y  
se rv i ce  road running near p a r a l l e l  l e s s  than 150 metres t o  t he  
east, severa l  quarry  faces cou ld  be developed simultaneously a t  
very low cost .  

The accurr-ence o f  t h e  pegmat i te-grani te  rocks  on t he  
proper ty  i s  extensive. Several smal l  i n t r u s i v e s  i n  the  
immediate area are  s t i l l  t o  be examined. Fur ther  e x  p  1  o r  a t  i on 
work w i l l  l i k e l y  i d e n t i f y  add i t i ona l  g r a n i t e  u n i t s  having 
equ iva len t  o r  b e t t e r  p o t e n t i a l  f o r  l a r g e  b lock  product ion.  



CONCLUSIONS AND RECOMMENDATIONS 

F i e l d  work completed t o  date has es tab l ished t h a t  bo th  t he  
wh i te  marble and g r a n i t e  rock u n i t s  have exce l l en t  p o t e n t i a l  as 
v i a b l e  qua r r i es  f o r  sp l  i t-f aced/ashlar products and a r c h i t e c t u r a l  
stone  product.^. Market research has es tab l ished goad market 
p o t e n t i a l  f o r  these types oS products as an i n i t i a l  e n t r y  f a r  the  
campany i n t o  t he  stone market. Fur ther  t e s t i n g  and exp lo ra t i on  
along known zones should be c a r r i e d  out  t o  e s t a b l i s h  p o t e n t i a l  
f a r  l a rge  block: p roduct ion  f o r  t h e  dimensional stone indcrst.ry. 
I n i t i a l  market research has d i c t a t e d  the  processing o f  a  minus 2 
inch  landscape rack and market t e s t i n g  o f  a  bagged product i s  
scheduled f o r  t h e  1995 spr ing  market. 

Chemical ana lys i s  o f  t h e  marble a t  t h e  present quarry  s i t e  
has l i m i t e d  p o t e n t i a l  i n d u s t r i a l  mineral  app l i ca t i ons ,  mainly due 
t o  t h e  rocks  h igher  s i l i c a  content.  However, t h e  rocks  mineral  
composit ion having been establ ished,  market research i n  a  number 
o f  i n d u s t r i a l  mineral  areas i s  warranted. Previous t e s t i n g  along 
s t r i k e  o f  t h e  marble zone has i nd i ca ted  some h igh  grade calc ium 
carbonate rock and add i t i ona l  exp l o ra t i on  work i s  requ i red  t o  
i d e n t i f y  p o t e n t i a l  i n d u s t r i a l  mineral  sources. 

'The pegmat i t i c  g r a n i t e  zone requ i r es  add i t i ona l  t ees t ing  t o  
q u a l i f y  t h e  rack as a  dimensional stone f a r  t i l e s  and bu i  ].ding 
fac ings.  I n i  t . i a l  market research f o r  ash lar  and a r c h i t e c t u r a l  
stone has been very encouraging. The i n d u s t r i a l  minera l  p a t e n t i  aX 
of  t he  rock  as source o f  fe ldspar  and garnet should a l so  be 
inves t iga ted .  

Both t he  marble and g r a n i t e  r i d g e s  prov ide  a  geometry very 
su i  tab1 e  f o r  above access grade qcrarry operat- i  ons. The p o t e n t i  a1 
f a r  development o f  commercial l y  v i a b l e  qua r r i es  p rov i d i ng  stone 
praducts f o r  se l ec t  markets i s  considered t o  be exce l l en t .  

Exp lo ra t i on  work t o  date has covered l e s s  than t e n  percent 
a  t he  p roper t y  area. Fur ther  exp lo ra t i on  and eva lua t ian  o f  t he  
proper ty  should inc lude:  

Z extending exp lo ra t i on  work t o  q u a l i f y  known a d d i t i o n a l  marble 
and g r a n i t e  t a r g e t s  f o r  f u r t h e r  evaluat ion.  

S an economic assessment o f  t h e  present marble and g r a n i t e  
zones, as we l l  as a p o t e n t i a l  p a r a l l e l  marble t rend, should 
be conducted t o  conf i rm t h e  a b i l i t y  o f  t h e  zones t o  p rov ide  
b lacks  f o r  t he  dimension stone indus t ry .  

S s ince  d i f f e r e n t  markets have var ious  chemical, minera l ,  and 
phys ica l  requirements, reserves o f  marble and g r a n i t e  need t o  
be q u a l i f i e d  as t o  s p e c i f i c  markets. 

Respec t fu l l y  submitted, 

February 26, I995 K. a=Q J. n g l u  , P.Gea. 
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I Ralph J. Englund o f  17948 - 24th Avenue, South Surrey, 
Province a f  B r i t i s h  Columbia, do hereby c e r t i f y  t ha t :  
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South Surrey, B r i t i s h  Columbia. 

7 I graduated i n  1970 from t h e  U n i v e r s i t y  o f  B r i t - i s h  Columbia 

w i t h  a Bachelor o f  Science degree. 
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Dated a t  South Surrey, Province a+ E r i  t i s h  Columbia, t h i s  
243th day o f  February, 1995. 

H. J. Englund, E.Sc., P.Geo. 



A P P E N D I X  1 

Sample Descriptions and Chemical 

Analysis Certificates 



TABLE 1 

SfiMPLE DESCRIPTIONS 

M a r b l e  - m a s s i v e  c a l c i t e ,  w h i t e ,  c o u r s e  c r y s t a l s ,  
m i n o r  mica, t r ace  g r a p h i t e .  Wx s u r f a c e  g r e y ,  

Mar-ble - m a s s i v e ,  w h i t e ,  c o u r s e  c r y s t a l l i n e  
c a l c i t e ,  m i n o r  q u a r t z ,  t race  g r a p h i  te. Wx s u r f  ace 
g r e y ,  o x i d i z e d .  

M a r b l e  - m a s s i v e ,  w h i t e  c o u r s e  g r a i n  c a l c i t e ,  n o  
v i s i b l e  i m p u r i t i e s ,  Wx s u r f a c e  g r e y .  

P /Gr .  - c o u r s e  g r a i n ,  c r y s t a l l i n e  q u a r t z ,  n u m e r o u s  
s m a l l  g a r n e t s ,  m u s c o v i t e .  C o l a r  w h i t e  t o  l i g h t  t a n  
Wx s u r f a c e  I t .  t a n .  

P /Gr .  - v e r y  c a u r s e  g r a i n ,  l a r g e  q u a r t a x  c r y s t a l s ,  
40-65% f e l d s p a r  , m u s c o v i t e .  C o l o r  1 t .  b r n ,  m o t t l e d  
w h i t e  t o  p i n k i r e d - b r n ,  m i n o r  g a r n e t s .  

P /Gr .  - v e r y  l a r g e  q u a r t z  c r y s t a l s .  C o l o r  w h i t e  
t o  I t .  b r n ,  w / s a m e  r e d d i s h  co lors  o n  f r a c t . u r e s ,  
Wc s u r f a c e  v e r y  1 . t .  g r e y .  " G r a p h i c  G r a n i t e "  

P/Gr .  - l a r g e  q t z  c r y s t a l s ,  m u s c o v i t . e ,  s p a r s e  d a r k  
m i n e r a l  i n c l u s i a n s ,  r a r e  g a r n e t s .  Col.or w h i t e .  
Wx s u r f  ace d u l l  w h i t e ,  G r a p h i c  G r a n i t e  c h a r a c : t e r .  

F i G r .  - med. q u a r - t s  c r y s t a l s ,  m u s c a v i t e ,  m i n a r  
g a r n e t s  a n d  f e l d s p a r s .  C o l o r  w h i t e  t o  i t .  t a n .  Wc 
s u r f a c e  1 t . t a n .  S i g n i f i c a n t  f r a c t u r i n g  o n  s u r f a c e ,  

P /Gr .  - l a r g e  w h i t e  q u a r t z  c r y s t a l s ,  m u s c o v i t e ,  
15% f e l d s p a r  o n  f r - .  f a c e s ,  minor- g a r n e t s .  C a l u r  
w h i t e  t o  I t .  t a n ,  Wx s u r f a c e  w h i t e  t o  I t .  g r e y .  

F /Gr .  - c o u r s e  g r a i n ,  med. q u a r t z  c r y s t a l s ,  z o n e d  
h e a v y  f  el d s p a r  , n u m e r o u s  v e r y  s m a l l  g a r n e t s ,  
C a l o r  I t .  hr-n t o  d u l l  w h i t e .  Wx s u r f a c e  I t .  b r n ,  

P i r .  - med. q u a r t z ,  med. c r - y s t a l s ,  h e a v y  f e l d -  
spa r - ,  s o m e  g a r n e t s .  C o l o r  m o t t l e d  p i n k  t o  r-ed-brn.  
Wx s u r f a c e  l t .  g r e y  t o  I t .  b r n .  G r a d e s  t.a g r a n i t e  
a n  w e s t  s i d e ,  

P i G r .  - l a r q e  q u a r t z  c r y s t a l s ,  muscov i  t e ,  m i n o r  
g a r n e t s .  C a l a r  w h i t e  t .a v e r y  I t .  g r e y .  Wx s u r i a c e  
w h i t e  t o  I t .  g r e y .  G r a d e s  t o  g r a n i t e  un  west  s i d e .  



TABLE 2 

SAMPLE DESCRIPTIONS - CHEMICAL 4NALYSIS 

48782-4 Marble - crushed " f i n e s "  ( -  li2 i nch )  co l o r  wh i te  
t o  tan, 5.5 kg. Sample taken October 10, 1994. 

Marble - crushed product ( +  I i n ch ) ,  co l o r  white, 
C 
,J kg. Sample taken October 10, 1994. 

Marble - crushed product (+  1 i n c h i ,  color- whi te,  
C 
L! kg. Sample taken January 17, 1995. 

Marble - quarry  p i t ,  representa t ive ,  co l o r  white,  
C 
,.J kg. Sample taken January 17, 1995. 

Marble - crushe " f i nes "  ( -  1/2 i n ch ) ,  co l o r  wh i te  
to tan, 3.7 k g .  Sample taken January 17, 1995. 

Pegmatitee-Granite - quartz,  fe ldspar ,  course x t a l ,  
co lo r  wh i te  to It. tan, minor garnet,  composite 
sample ( 5  kg.) taken from block samples a t  855N, 
781%Em 



ROSSBACHER LABORATORY LTD. 2225 springer Am., &maby, 

CERTIFICATE OF ANALYSIS 
British Columbia, Can. V58 3N1 
Ph:(604)299-6910 Fax299-6252 

To : R Englund and Associates 
17948-24 th Avenue 
Surrey, B.C. 

Project: Kingfisher 
Type of Analysis: Assay 

Certificate: 95011 
Invoice: 50384 
Date Entered: 95-02-20 
File Name: ENG95011.WR 
Page No.: 1 

PRE % % % % % % % % % % % % % %  % 

FIX W L E  NAME Si02 A1203 Fe203 MgO CaO Na20 K20 P205 Ti02 MnO BaO Cr203 SrO LO1 TOTAL 

4878614 +18 MESH 8.01 0.70 0.12 3.96 50.85 0.17 0.120.241 0.0190.0040.0200.004 0.019 36.9 101.1 
48786A -18 MESH 11.83 1.07 0.25 5.03 49.97 0.17 0.19 0.374 0.032 0.005 0.029 0.004 0.018 32.3 101.3 

48708-A 71.73 13.28 0.43 0.11 1.38 3.02 5.60 0.077 0.031 0.013 0.044 0.014 0.016 0.4 96.1 

CERTIFIED BY : #. 



ROSSBACHER LABORATORY LTD. 
CERTIFICATE OF ANALYSIS 

To : R Englund and Associates 
17948-24 th Avenue 
Surrey, B.C. 

Project: Kingfisher 
7Lpe of Analysis: Geochemical 

2225 Springer Ave., Bumaby, 
British Columbia, Can. V58 3N1 
Ph:(604)299-6910 Fax:299-6252 

Certificate: 95011 SG 
Invoice: 50384 
Date Entered: 95-02-19 
File Name: ENG95011SG 
Page No.: 1 

PRE % % 

FIX SAMPLE NAME CaC03 w 0 3  SG 

CERTIFIED BY : 



ROSSB. .:HER LABORATORY LTD . 
CERTIFICATE OF ANALYSIS 

To : R Englund and Associates 
17948-24 th Avenue 
Surrey, B.C. 

Project: Kingfisher 
Type of Analysis: ICP 

2225 Springer Ave., Burnw, 
British Columbia, Can. V5B 3N1 
Ph:(604)299-6910 Fex:2948252 

CerMcate: 95011 
Involce: 50384 
Date Entered: 95-02-20 
File Name: ENG95011.I 
Page No.: 1 

PPM PPM PPM PPM PPM PPM PPM PPM % PPM PPM PPM PPM PPM PPM PPM PPM PPM % X PPM PPM X PPM X X X X % PPM PPM 

FIX SAMPLENAME MO CU PB ZN AC N I  CO MN FE AS U AU HC SR CD SB B I  V CA P LA CR MC BA TI  AL NA K S I  W BE l 

CERTIFIED BY : 

J 



ROSSBACHER LABORATORY LTD . 
CERTIFICATE OF ANALYSIS 

To : R Englund and Associates 
17948-24 th Avenue 
Surrey, B.C. 

Project: Kingfisher 
Type of Analysis: Assay 

2225 Springer Ave., Bumaby, 
British Columbia, Can. V5B 3N1 
Ph:(604)299-6910 Fax299-6252 

Certificate: 95011 screen 
Invoice: 50384 
Date Entered: 95-02-19 
File Name: ENG95011SCR 
Page No.: 1 

PRE frac Wt in % 

FIX SAMPLE NAME t ion Gram W t 

CERTIFIED B, 



A P P E N D I X  

Physica l  T e s t  R e e i r l  ts 

ASTM Standards 



a A G R A  
Earth & Environmental 

TECHNICAL REPORT 

Kingfisher Marble, 
c/o Franz Capital Corporation, 
White Marble Development, 
17948 - 24th Avenue, 
Surrey, British Columbia 
V4P 1M6 

AlENTlON: Mr. Ralph J. Engluntl, B.Sc., P. Geo. 

AGRA Earth & 
Environmental Limited 
2227 Douglas Road 
Burnaby, B.C. 
Canada V5C 5A9 
Tel. (604) 294-381 1 
Fax (604) 294-4664 

FILE: VA-3406 
DATE: February 24, 1995 

PROJECT: Dimension Stone Testim 
SUBJECT: Marble 

Absorption % by Weight 

Density (kg/mj) 

Compressive Strength, 
MPa (psi) 

Modulus of Rupture, 
M P ~  (psi) 

Abrasion Resistance Wear 
Index 

0.20 0.08 3 
(maximum) 

2595 for 2747 3 
calcite 

(minimum) 

52.0 (7,540) Dry 66.6 (9,657) 5 
(minimum) Wet 62.6 (9,077) 5 

7.0 (1,000) 
(minimum) 

Comments 

Comments 

Date tested 95-02-23. 
Specimens prepared by Kingfisher Marble. 
Typical wear index for 55 MPa concrete is 24.4 and for 20 MPa concrete is 14.7. 

uired-for-tfis-&? C .  (Modulus of Rupture). 
- 

4 

P. JOS~~/A.SC.T., 
Laboratory Services Manager 

Engineering & Environmental Services 



6 A G R A  
Earth & En vironmental 

TECHNICAL REPORT 

Kingfisher Marble, 
C/O Franz Capital Corporation, 
White Marble Development, 
17948 - 24th Avenue, 
Surrey, Briiish Columbia 
V4P 1M6 

ATlENTlON: Mr. Ralph $. ~nglund, B.Sc., P. Geo. 

AGRA Earth & 
Environmental Limited 
2227 Douglas Road 
Burnaby, B.C. 
Canada V5C 5A9 
Tel. (604) 294-381 1 
Fax (604) 294-4664 

FILE: VA-3406 
DATE: February 24, 1 995 

PROJECT: Dimension Stone Testincr 
SUBJECT: Granite 

I Absorption % by Weight 

I Density (kg/rnS I C97 

Compressive Strength 
MPa (psi) 

(maximum) 

Abrasion Resistance Wear 
lndex 

C 501 

2560 
(minimum) 

J 

Comments 

Date tested 95-02-23. 

See Comments 1 78*2 1 

131.0 (19,000) 
(minimum) 

Specimens cut and delivered to AGRA lab by Kingfisher Marble. 
Typical Wear lndex for 55 F a  concrete is 24.4 and 20 MPa concrete is 14.7. 

261 2 

Dry150.2 (21,800) 
Wet 132.7 (1 9,245) 

Laboratory Services Manager 
CS#2/3406G.T 

3 

Engineering & Environmental Services 



A P P E N D I X  

Petrographic Examination Report 



Report for: 

Vancouver Petrogra~hics Ltd. 
8080 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604) 888-1 323 FAX (604) 888-3642 

Ralph England, ' 

17948 24th Ave., 
SOUTH SURREY, BmC 
V4P 1M6 

February 20th, 1995 

Pieces of two rock types, designated "graniten and "marblen 
respectively, were submitted for slabbing and petrographic 
examination (with the object of assessing their suitability for 
dimension stone). 

Several polished thin section were prepared of each sample. 

Granite: 
Estimated mode 

Quartz 25 
Plagioclase 30 
K-feldspar 40 

Biotite 3 
Garnet 2 

Fe oxides) trace 
Limonite) 

This rock is a leucocratic granite consisting predominantly of an 
interlocking intergrowth of anhedral quartz, plagioclase and 
K-feldspar, of grain size 1 - 5mm. There is also a minor, more 
finely granular component of the same minerals, (in the range 0.3 - 
l . .Omm) . 
The feldspars are strikingly fresh (.devoid of common alteration 
products such as sericite, clays, carbonate). Minor.development of 
myrmekitic intergrowths of quartz droplets in feldspar can be seen. 

Of two off-cut blocks, one is essentially devoid of mafics. The 
other contains scattered clusters of brown biotite, sometimes 
associated with irregular grains of garnet. 

One of the thin sections includes a garnet grain lcm in size, 
partially mantled by biotite. The garnet appears fresh, but is 
characteristically traversed by networks of irregular cracks which 
will reduce its physical strength. 



Localized fracturing was observed in the quartzo-feldspathic rock 
matrix, sometimes extending between clusters of biotite. Some of 
these microfractures are stained and infilled by limonite (secondary 
Fe oxides). Rare pockets of limonite occur associated with the 
biotite. 

One minute speck of pyrite was recognized within an Fe oxide grain 
in a fracture in garnet. This suggests that the limonite in this 
rock may be mainly secondary after pyrite. The latter appears to be 
a rare trace associate of the mafic segregations (biotite/garnet) in 
the rock. 

The bulk of this rock is homogenous, light-coloured, and free of 
physical weaknesses. Local micro-fracturing is associated with 
sporadic mafic segregations, as are rare traces of pyrite - now 
largely oxidized to limonite. The latter features may give rise to 
spalling and irregularities during cutting, and to localized Fe 
staining. The fractured garnets may tend to disintegrate and/or 
"pop-outn during cutting. 

One off-cut block shows a severe example of breakage along an 
Fe-stained fracture. However, the incidence of such features 
overall is probably very low. 

Estimated mode 

Calcite 85 
Diopside 12 

Amphibole trace 
Muscovite 2 

Quartz 1 

This rock is a coarse, anhedral aggregate of calcite, dominantly of 
grain size 1 - 5mm (but locally ranging down to 0.5mm or less, and 
up to 10mm). It ia texturally homogenous and devoid of shearing or 
fracturing. 

Mineralogical heterogeneities consist of scattered grains and clumps 
of calc-silicate accessories - dominantly diopside. This forms 
sub-prismatic grains, 0.5 - 2.0mm in size, occasionally clumped as 
patches to 5.0mm or so. 

Associated minerals are discrete, somewhat rounded flakes of 
muscovite, and small droplet-like grains of quartz. 

These silicate clumps are light-coloured like the matrix, and are 
not prominent visually. They are apparent on cut surfaces as 
patches of different lustre. They are also (except for the 
muscovite) considerably harder than the calcite matrix, and may 
possibly tend to break out along sharp edges in cut slabs of the 
rock. Such an effect may be aggrevated in the few cases where the 
diopside is partially altered to, or intergrown with, micaceous 
material. 



All photos are by transmitted light at a scale of lcm = 0.17mm. 
Note: colours seen in cross-polarized light conditions are optical 
interference effects, not the true colours of the minerals. 

Warble : 

Neg. 352-18: Cross-polarized light. Diopside grains (yellow and 
grey; upper left), muscovite flake (green/blue) and quartz grains 
(rounded; dark grey) in matrix of coarsely interlocking calcite 
(reddish, green, greys, with lattice twinning). 

Neg. 352-19: Cross-polarized light. Diopside grains (red/blue/ 
purple) with muscovite (orange) in matrix of coarse calcite (dark 
greys/pastel shades). 

Neg. 352-20: Cross-polarized light. Diopside clump (light grey) 
with intergrown amphibole (olive brown; top) in mosaic-textured 
calcite host, 

Granite: 

Neg .  352-21: Cross-polarized light. Interlocking aggregate of 
quartz (yellowish, whitish) and feldspar (mottled greys; sometimes 
with cleavage: e.g. top left). Black areas are grains in optical 
extinction position. 

Neg. 352-24: Cross-polarized light. Smooth dark areas at top are 
quartz. Mottled grey (dominant constituent) is K-feldspar. Grains 
(centre) showing lamellar twinning are plagioclase. Note myrmekitic 
intergrowth of quartz blebs (white/dark) in the plagioclase. Small 
orange area (upper centre) is biotite. Note wide-spaced fracturing 
(dark cracks: far left and far right) cutting the rock. 

Neg. 352-22: Garnet grain (centre; cut by network of fractures) 
flanked by biotite (brown; platy fabric). Peripheral colourless 
areas are the feldspathic host rock. 

Neg. 352-25: Mode of occurrence of accessory biotite (brown; 
lamellar structure) - in this case, without garnet. This field 
exemplifies an area of localized microfracturing (dark cracks) 
cutting the quartz and feldspar. Fractures are coated with limonite 
(brown). Field also includes two discrete small pockets of compact 
limonite (dark; far left and lower right). 

' J.F. Harris PhoD. 
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