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LGEOLOGY. . I N .  .VICINITY.,OF. .THE. .ORO. .DENORO..MINE.. . . . , (82E/2E)slOB +6, 

rm420,By B..N. Church 

I m 4 2 0 , 1 ~ W C T I O N : ~ M , , , . ~ t ~ l e d  mapping 

and mining i n  the Vicixdty of the o ld  On, 

of Greenwood. Early i n  1975 Granby Mining 

w a s  i n i t i a t e d  following rentwed exploration 

Denor0 workings, 9.7 tcilanratres northeast  

Corporation began a test operation to prove 

an orebody estimated by previous work t o  contain about one Pi l l i on  ton- grading 

s l igh t ly  less than 1 per cent copper. When the  property waa v i s i t ed  i n  June 1975, 

excavation had advanced t o  the th i rd  bench in the open p i t ,  and approxbate ly  135,000 

tonnes of bedrock has been raPoved. Subseqtsmtly mining ceased pending the  r e s u l t s  of 

a percussion d r i l l i n g  program. In 1976 stockpilrd ore  at the  p i t  site w a s  transported 

t o  the  Phoenix mill.s+4pts, 

1The history of O r 0  Denoro can be traced t o  the or ig ina l  discovery of copper i n  the  

so-called ‘Summit Camp’ in 1891. Beginning in 1903 the  property becam an important 

loca l  nine producing 136,447 tones of o re  grading 1.37 per cent copper, 0.027 ounce 

per ton gold, and 0.225 ounce per ton silver. By 1910 accessible ore had been extracted 

from f ive  open stopes and 1,800 f ee t  of underground d r i f t s .  After many years of 

i nac t iv i ty ,  prospecting w a s  revived in response t o  increases in the  pr ice  of copper. 

Between 1951 and 1953, Attwood Copper Mines Ltd. car r ied  out a number of geological, 

geophysical, and geochemical surveys. Later the  property w a s  d r i l l e d  by Noranda 

Mines, Limited (1955 to 1957) and again by West Coast Resources Ltd. ( 1965 t o  1970). 

Testing by Granby Mining Corporation in the  area continued through 1976.910B, 
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Special Instructions 

1 jPHYSIOGRAPHY:sM,,,,The topography i n  t h e  v i c i n i t y  of t h e  Oro Denoro mine is 
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r e l a t i v e l y  subdued, the  h i l l s  i n  t h i s  region having been smoothed by southeas te r ly  

moving Ple i s tocene  g lac ie rs .  The mine site, a t  3,500 f e e t  e leva t ion ,  occupies a low 

poin t  on the  r idge dividing t h e  Boundary Creek and Granby River drainage systems. 

Slopes rise t o  t h e  southwest i n  t h e  d i r e c t i o n  of t h e  Phoenix mine, a t t a i n i n g  a 

maximum e leva t ion  of 4,500 f e e t  m.s .1 .  on Deadman 11111. Low poin ts  i n  t h e  area near  

Eholt Creek on t h e  north,  Lion Creek on t h e  w e s t ,  and Wilgress Lake on t h e  nor theas t  

a r e  c h a r a c t e r i s t i c a l l y  w e l l  vegetated and d r i f t  covered, bedrock being exposed m o s t l y  

i n  road cuts.b+4pts, 

'Access is from a number of o ld  railway grades, now converted t o  logging roads, and 

Highway 3 which bounds the  map-area on t h e  nor th  and east.?lOB, 

'GENERAL, GEOLOGY:-M, ... The Oro Denoro region is  underlain mostly by Mesozoic beds 

e a s t  of the  draina e d iv ide  and an older  basement complex of r e s i s t a n t  metamorphic 

rocks t o  the  w e s t .  These units a r e  intruded by an  assortment of p lu tonic  rocks 

ranging from granodior i te  t o  gabbro, serpent ine,  and smaller dykes and sills of mostly 

d l o r l t e  and p u l a s k i t e  composition.-+bpts, 

(4 4 

18 'The r e l a t i v e  age of formations is  judged from metamorphism and t h e  c u t t i n g  re la t ionship  

' 19 of in t rus ions .  F o s s i l  evidence and a few radiometr ic  determinations provide some 

20 s p e c i f i c  control . - IoI ,  I 

21 

22 'METAWRPIIIC , BASEMENT .COMPLEX:-M,. . .The basement rocks comprising an assemblage 

23 of amphibolites, q u a r t z i e s ,  marble bands, gneiss, and s c h i s t  are c o l l e c t i v e l y  

24 re fer red  t o  as the  'Knob I I i l l  Group., The age range of the  cons t i tuent  formations 

25 is unknown although they c e r t a i n l y  pre-Mesozoic.~+4pts, 

m26 'Amphiboites predominate i n  the  southwest p a r t  of t h e  map-area. These are dark-coloured 

12' and general ly  massive, medium t o  f ine-grained rocks of probable bas ic  volcanic  

m28 derivat ion.  I n  t h i n  sec t ion  t h e r e  is  l i t t l e  evidence of primary tex tures  o r  mineralogy, 

f 
r 

k d -  

I 
m E 
i 

I 
29 these  fea tures  having been la rge ly  o b l i t e r a t e d  by cataclasis and reg iona l  

30 metamorphism. Fresh samples c o n s i s t  of f ine-grained aggregates of ple#chroic green 

31 and yellow amphibole accompanied by t h i n  discontinuous bands and l e n s e s  enr iched i n  

32 magnetite dust  o r  plagioclase.  Retrograde e f f e c t s  have commonly reduced t h e  rocks 

33 t o  a bda of c h l o r i t e ,  carbonates, and c lay  minerals. Chemical a n a l y s i s  is  t h e  

34 main wae&@bL evidence proving t h e  b a s a l t i c  nature ,  of t h e  rocks (sI,seesM, 

m 
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h7 a % &  

e )  . s+4pts , analys is  No. 1 i n  t w  
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Special instructions 

1 iThe most prominent outcrops of metaquartzi te  are near the  southwest corner of t h e  
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map-area on the  crest of t h e  r idge  leading  t o  Deadman H i l l .  C h a r a c t e r i s t i c a l l y  t h e  rock 

is competent and ranges from dark grey t o  l i g h t  cream coloured. I n  t h i n  s e c t i o n  

samples are commonly very fine-grained and cher ty  except f o r  numerous veinlets of 
/ 

coarser  quartz.s+4pts, 

iThe amphibolites and metaquartzl te  are accompanied by an older  complex of gneiss  

and s c h i s t .  This b a s a l  assemblage is exposed on t h e  h i l l s i d e  nor theas t  o f  Lion Creek. 

Generally t h e  rocks a r e  w e l l  f o l i a t e d  having t h i n  a l t e r n a t i n g  bands of f e l s i c  and 

mafic minerals. I n  t h i n  sec t ion  a sample d isp lays  a mixture of small g r a i d a v e r a g i n g  

about 0.1 mil l imetre  i n  diameter 

in te rspersed  with composite granules of muscovite and quartz  35 per  cent ,  and 

access0 magne i t e  s+4pts, 

jThe f a b r i c  of t h e  basement complex i s  o f t e n  d i f f i c u l t  t o  i d e n t i f y  owing t h e  massive 

habi t  of the  major units, such as the  amphibolites, contor t ion  of t h e  gneiss and 

s c h i s t  formations, and pauci ty  of marker beds.f;lOB, 

x 

of quar tz  25 per  cent  and b i o t i t e  40 per  cent ,  
/ 1 

/ 

1 

Y3+-* 
LK 

jBEDDED, ,ROCKS:sM,, , ,Mesozoic and Ter t ia ry  strata -ipe€ unconfotmably on t h e  basement 

complex. The Triassic Brooklyn Formation, lowermost i n  t h e  cover assemblage, c o n s i s t s  

mostly of limestone and clastic sedimentary rocks and is over la in  by t h e  s l i g h t l y  younger 
/ 1-’ ---- 
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Eholt Formation4 8 

-, the  Marron volcanic  rocks and Kettle River sedimentary r o c k s x a r e  of minor 

yak%. The T e r t i a r y  beds, cons is t ing  of two- 

- -. 

importance, occurr ing only as small out l ie rs . s l01 ,  

jBROOKLYN,,FORHATIOX;sM,,,,Two members c o n s t i t u t e  t h e  Brooklyn Formation,- a t  t h e  

base, a widely d i s t r i b u t e d  ‘sharpstone conglomerate’ and, uppermost, a t h i c k  limestone 

deposi t .  +4pts, 

‘The sharpstone member forms a narrow b e l t  t rending subpara l le l  t o  t h e  crest of t h e  

nor theas t  r i d g e  of Deadman H i l l .  It is  a thickness  of about 1,500 f e e t  

Of w e l l  indurated and o f t e n  massive pebble conglomerate. Detai led examination of the  

cons t i tuent  fragments i n d i c a t e s  a d iverse  provenance. Chert and greenstone a r e  most 
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2 fragment esa ccessory. Modal a n a l y s i s  of the  sandy matrix shows an average of c h e r t  

3 

4 s c h i s t  and c h l o r i t e h e k ,  15 per cent ;  carbonates, 15 per  cent ;  and minor fe ldspar  and 

abundant, comprising about 80 per  cent  of t h e  clasts!  carbonate, schist!, and gne iss  4";f 
and quar tz  gra ins ,  40 per  cent ;  amphibolite and porphyr i t ic  clasts, 25 per cent ;  w 

5 i r o n  oxides. Calculat ions based on chemical ana lys i s  of a sample of carbonate-poor 

6 sharpstone conglomerate (ana lys i s  No. 2) gives 47 per  cent  normative quartz.-+bpts, 
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Spcial instructions 

1 icontact  r e l a t i o n s  of the  sharpstone mmber are displayed on t h e  s lopes  of Deadman 

2 H i l l .  A t  the  lower contact  the  conglomerate d i r e c t l y  o v e r l i e s  Knob H i l l  q u a r t z i t e s ,  

3 and a t  one point ,  a t h i n  wedge of f e l s i c  t u f f  breccia .  The upper contact ,  exposed 

4 f u r t h e r  east on the  main r idge ,  passes t r a n s i t i o n a l l y  i n t o  the  limestone member 

5 through severa l  hundred f e e t  of i n t e r c a l a t e d  sandstone, conglomerate, and carbonate 

6 beds. : M p t s  , 

7 'The limestone member, estimated t o  be about 2,000 f e e t  th ick ,  is  exposed extensively 

8 i n  the e a s t e r n  s e c t i o n  of the  map-area. This is a l i g h t  blue-grey rock of v a r i a b l e  

g s t r u c t u r e  cons is t ing  of massive r e l a t i v e l y  pure calcium carbonate phases and t h i n l y  

10 bedded zones enriched i n  c lay and c h e r t  impuri t ies .  Above t h e  sharpstone contac t  

1 

1 1  i n  the  area.southwest  of Wilgress Lake and t h e  Oro Denoro mine, t h e  member is commonly 

a coarse breccia .  To t h e  east, t h e  upper ha l f  
L d .  

12 massive, i n  places  

13 of t h e  limestone s e c t i o n  is  general ly  w e l l  bedded with frequent  sha ly  par t ings .  Cherty 

14 sand 'A?- appear a t  several hor zons i n  c a l c a r e n i t e  zones. 

15 A t h i n  s e c t i o n  of t h i s  pecul ia r  sedimentary rock.- mostly rounded carbonate 

5 

' 3&,5 f 
16 clasts and f ine-grained carbonate mud matrix, 55 per  cent ;  subangular t o  well-rounded 

17 cher t  g ra ins ,  35 per  cent ;  and accessory quar tz ,  fe ldspar ,  porphyr i t ic  rock fragments, 

18 and amphibolite.s+4pts9 

19 'The age has been determined as Middle T r i a s s i c  by t h e  discovery o f s I ,  DaonellasM, sp. 

20 i n  the  limestone near the  Phoenix mine (Ii. .W. L i t t l e ,  personal  comunicat ion)  .nlOI, 

21 

22 iEHOLT..M)RMATION:sM,..,The Eholt Formation, described by Carswel 1957 i s  l i t t l e  

23 known i n  t h e  map-area. The only exposures are .near t h e  Phoenix road turnoff  and rock 
0 

24 c u t s  along Highway3. The formation c o n s i s t s  of i n t e r c a l a t e d  limestone and dark green 

25 and purple  lavas  and breccia .  A pecul ia r  breccia  f a c i e s  of mixed c h e r t ,  greenstone, 

1 2 6  and linrestone blocks ( s imi la r  t o  the  Brooklyn sharpstone conglomerate) has been 

1 2 7  included i n  -f the  formation. Chemical a n a l y s i s  of a sample of 
I 
I 

l p /  
1 2 8  Eholt lava gives a b a s a l t i c  composition (ana lys i s  No. j )  * Z P t S  9 

-3- ). 

1 2 9  !The Eholt rocks are bel ieved t o  unconformably o v e r l i e  Brooklyn Formation. The age 

1 3 0  has beeketemind a probable Late T r i a s s i c  f&n an  assemblage of f o s s i l  c o r a l s ,  
I 

31 which includess1,  ThecosmiliasM, sp. (H..W. L i t t l e ,  personal  cowunica t ion) ,  obtained 

32 from an  outcrop of Eholt limestone north of t h e  Phoenix road.sl01, 

33 s ,  

34 s , .  I 
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1 *KETTLE .. RIVER .. FORMATION:nM,. ..The b a s a l  Ter t ia ry  assemblage represented by the  
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Kettle River Formation is found only i n  a small area nor th  of Wilgress Lake. This 

is a channel deposi t  of l igt-coloured sandtone and pebble conglomerate. A t h i n  

sec t ion  of the  sandstone shows the  following modal composition: quartz ,  15 per  cent ;  

h 5 

f ! 

c h e r t ,  5 per  cent ;  fe ldspar ,  40 per  cent ;  volcanic  rock, 10 per  cent ;  mica and opaque 

minerals, accessory; matrix, 30 per  cent .  It is estimated t h a t  more than 75 per  cent  

of t h e  clasts were d e r i  ed from a f resh  f e l s i c  volcanic  source rocks, the  remainder 

having a metamorphic provenance.sl01, 
k0 1 
r 

iMARRON..FDRMATION:sM,,,.The Marron volcanic  rocks are found in two places ,  a small 

area of exposure on Deadman H i l l  and north of Wilgress Lake. A t  the  latter l o c a l i t y  

Marron rocks d i r e c t l y  o v e r l i e  the Kettle River beds.sH+pts, 

+The volcanic  rocks are medium t o  dark grey lavas  and brecc ia  character ized by 

s c a t t e r e d  tabular  or rhomb-shaped anorthoclase and anhedral pyroxene phenocrysts. 

I n  t h i n  s e c t i o n  the  matr ix  is comaonly charged with randomly arranged fe ldspar  

micro l i tes ,  rounded analcite crytals, and i n t e r s t i t i a l  pyroxene, magnetite, abundant 

a p a t i t e ,  and g lass .  Chemical ana lys i s  of the  rock a rnafic phonol i te  

composition (sI,seesM, analys is  No. 5).slOB, 

f i d /  
f jICNEOUS,,INTRUSIONS:sM,,,,The Lion Creek granodlor i te ,  the  main i n t r u s i o n ,  is 

accompanied by Emna porphyry and r e l a t e d  dykes, and 

the Cyclops gabbro. 9 small serpent ine body and soue young Coryel l - re la ted monzonite 

s i l ls  and p u l a s k i t e  dykes, c i  .slOI, 

jULTRAMAFIC,,ROCKS:sM,,,.A small l e n s  of serpent inlzed p e r i d o t i t e  occurr ing in basemen 

gneisses  north of Lion Creek c o n s t i t u t e s  the  only u l t ramaf ic  body and probable o l d e s t  

i n t r u s i o n  i n  t h e  map-area. These rocks are general ly  b r i t t l e  and mottled l i g h t  grey 

dark greenish grey on f resh  sur faces  and r u s t  brown where weathered. In  t h i n  sec t ion ,  a 

- r ;s P C  
t y p i c a l  sample comprised a cataclastic aggregation en t ine ,  talc, and minor 

carbonates in te rspersed  with ragged pyroxene remnants assoc ia ted  .w(tb magnetite . - l O I ,  1 

33 

34 
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4 wOet p e n e t r a t G  the Triassic beds and basement complex and extend& eastward t o  the  

'LION, CREEK .CRILYODIORITE: -M, , .The Lion Creek granodior i te  is thought t o  be an  

appendage of the  Wallace Creek ba thol i th .  The i n t r u s i o n  s.-, f-elbtlne 
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Oro Denoro workings. This is a l i g h t  grey massive granoblas t ic  rock having t h e  

following approximate modal composition: fe ldspar ,  about 65 per  cent  (nrostly 

plagioclase) ;  quartz ,  25 per  cent ;  and accessory amphibole, b i o t i t e ,  and magnetite. 

The p lag ioc lase  occurs as rectangular  o s c i l l a t o r y  zoned p l a t e s ,  intermixed with 

subhedral quar tz ,  1 to 4 mill imetres  across, with s l i g h t l y  smaller i n t e r s t i t i a l  quartz  

and fe ldspar  and magnetite grains  associated with patches of pa le  yellow-green 

amphibole and s c a t t e r e d  b i o t i t e  books. Sow garnet ,  sphene, and diopside are reported 

near the  contaminated borders of the  intrusion.s+4pts ,  

iThe Emna i n t r u s i o n  is an elongated nor ther ly  t rending offshoot  of the  Lion Creek 

body. It is w e l l  exposed i n  a small area west of t h e  O r 0  Denoro p i t  and on t h e  

s lopes  t o  t h e  north i n  t h e  v i c i n i t y  of the  Emna mine. This is a d i s t i n c t i v e  
I 

porphyr i t ic  phase cons is t ing  of about 8 per cent  subhedral p lag ioc lase  hkb&ha% 

and 1 per  cent  p a r t l y  resorbed amphibole phenocrysts, t o  4 

mill imetres  i n  length,  suspended i n  a fine-grained quar tzofe ldspa th ic  matrix. 

According t o  normative ca lcu la t ions  the  rock contains  a t o t a l  of 20 per  cent  quartz  

and about 70 per  cent feld&r (Ansdown,30sup,), the  chemical composition of the  

Emma phase being very s i m i l a r  t o  the Lion Creek i n t r u s i o n  (sI,seesM, analyses  

Nos. 6 and 7).s+4pts, 
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1 1- age of the  Lion Creek i n t r u s i o n  has been determined as Cretaceous, 
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140smath,bsM,5 Ma, based on K / A r  a n a l y s i s  of b i o t i t e  obtained from a sample of 

granodior i te  taken near  the  Emma m i n e . s I ,  

iCYCLOPS,.GABBRO:=M,.,.The Cyclops gabbro occurs i n  the  area south and southeas t  of t h e  

Cyclops prospect as a l a r g e  p a r t l y  concordant body and a number of small dyke-like 

offshoots  i n  the  v i c i n i t y  of the  O r 0  Denoro and Emna workings. The rock is conmonly 

dark greenish grey and r a t h e r  uniform, f i n e  grained, cons is t ing  of subhedral p lag ioc lase  

plates, about 55 per  cent ,  in te rspersed  with equant pyroxene gra ins ,  20 per cent 

(measuring t o  1.5 millimetres i n  diameter) set i n  a matrix of c h l o r i t e  and disseminated 

magnetite. Conversion of some of the  pyroxene t o  blue-green amphibole l o c a l l y  is 

viewed as a retrograde metamorphic effect .s+4ptsS 

iThe age of the  gabbro c e r t a i n l y  post-dates  the  Middle Triassic Brooklyn Formation which 

i t  in t rudes ,  however, i ts r e l a t i o n  t o  o t h e r  igneous rocks i n  the  area is uncertain.sl01, 
I 

iCORYELL,,INTRUSIONS:sM,,,.The Coryel l  i n t r u s i o n s  are exposed mostly in t h e  northern 

p a r t  of the  map-area. These include an assemblage of syeni te ,  monzonite, and shonkin i t ic  

bodies, and t h e i r  f i n e r  grained equivalents,- a v a r i e t y  of p u l a s k i t e  and lamprophyre 

dykes. The most common rock i n  t h i s  s u i t e  is a mottled pink and grey fe ldspar  

porphyry cons is t ing  of glomerophenocrystic plagioclase-sanidine c l o t s ,  

6 millimetres i n  diameter, and smaller s o l i t a r y  fe ldspar  c r y s t a l s  suspended i n  a 

f i n e r  grained matrix of in te r locking  fe ldspars  and b i o t i t e ,  and a small amount of 

i n t e r s t i t i a l  quartz ,  disseminated magnetite, and a p a t i t e .  Clinopyroxene is a l s o  

present  as an a d d i t i o n a l  mineral i n  the  more b a s i c  phases.s+4pts9 

j A  sample of pyroxene monzodiorite obtained northwest of the  Ennaa mine shows the  

following normative mineralogy: quartz ,  6.5  per  cent ;  potassium feldspar ,  27.2 per  

cent ; plagioc lase  (An-.down, 33-up) , 4 1 . 1 p e r  cent  ; clinopyroxene, 22.8 per  cent  ; 

magnetite, 2.4 p e r  cent .  The chemical ana lys i s  of t h i s  rock is s i m i l a r  t o  the  composition 

of a post-mineral izat ion pulask i te  dyke exposed i n  the  No. 1 quarry a t  the  Oro Denoro 

mine (=I,see-M, analyses Nos. 8 and 9).?+4pts, 

L C t "  PCL 

34 
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1 4The age of Coryell batholith, recently established by &. wles in the Rossland 

2 area, is Middle Eocene.alOB, 

3 

4 4STRUCTURE:-M,,..The general pattern of folding, faulting, and intrusion seems to have 

5 a north-south and east-west control. In detail, the structures are intricate and often 

6 difficult to unravel because of the scarcity of marker and imperfect exosure.s+4pts, w w  P 
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TAPE NO. / REF. NO. n >' PRECON INITIALS 

Sp*ciaI Instructions 

1 4The t rend of the  Brooklyn and Eholt Formations is mostly nor ther ly ,  bedding 
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s t r i k e s  averaging 005 degrees. The Mesozoic sec t ion  is t i l t e d  e a s t e r l y  about 50 

degrees forming a monocline. Local r e v e r s a l s  and def lec t ions  of beds give evidence 

of t h e  presence of nor theas te r ly  plunging minor fo lds  (Fig. 2). s+4pts , 
iThe s t r u c t u r e  of t h e  basement complex is more d i f f i c u l t  t o  determine because of 

the  massive charac te r  of the  rocks, p a r t i c u l a r l y  the  amphibolite formation which 

covers a wide area. An exception is a band of marble, trace- f o r  about 2 kilometres  

s t r i k i n g  from the w e s t  boundary of the map-area t o  the  nor th  s lope of Deadman H i l l ,  

f & U e w h g  near  the  base of the amphibolite formation. Metaquartzite with an  average 

bedding a t t i t u d e  ofschange t o  degree b a l l ,  060!/50!schange 10M, northwest o v e r l i e s  

t h e  amphibolite near  the  crest of Deadman Hil l .s+4pts ,  

iThe main f r a c t u r e s  t rend e a s t e r l y  coincident with major draws and v a l l e y s ,  and 

nor ther ly  subpara l le l  t o  the  p r i n c i p a l  strike d i r e c t i o n  of the  Mesozoic beds (Fig. 1). 

Speci f ic  measurements of numerous minor f r a c t u r e s  i l l u s t r a t e s  t h i s  bimodal 

d i s t r i b u t i o n  showing a development of s t rong  j o i n t  sets at  approximatelysdegree b a l l ,  

110!/55! southwest and 005¶/82¶schange b a l l ,  east (Fig. 3). That the  f r a c t u r e  system 

pre-dates  t h e  major igneous in t rus ions  and w a s  probably advantageous t o  the  emplacement 

of these rocks is suggested by the  east-west elongat ion of the  Lion Creek pluton 

and the north-south o r i e n t a t i o n  of the E m a  and Cyclops bodies. sl OB, 

d 

d+ 

I 

A 
IMINERALI~TION:skl , , . ,The Oro Iknoro mine is c e n t r a l l y  located OR a 2.4-kilometre-long 

m d 4 k m d  alignment of skarn deposi ts  which includes the Ermna and Jumbo on the  north 

and the Cyclops and Lancashire Lass on the  south. The hos t  rock f o r  a l l  of these ,  

and many o ther  depos i t s  i n  the Greenwood area, is the  Brooklyn limestone member 

(Fig. 1) . s+4pts, 

jThe geology of the  Oro Denoro is r e l a t i v e l y  s t ra ightforward.  kl ineral izat ion c o n s i s t s  

of pockets of p y r i t e ,  chalcopyri te ,  and magnetite i n  a g a r n e t i t e  skarn. This is  m o s t l y  

a replacement of limestone intruded by an apophysis of the  Lion Creek granodior i te  

s tock (Fig. 4).-+4pts, 

'The mine workings cover an a rea  of about 10 acres  i n  the  c e n t r a l  p a r t  of t h e  Oro 
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TAPE NO. REF. NO. PRECON INITIALS 

Special Instructions 
I . ,  

1 Denoro Crown-granted claim. In the early period of mining between 1903 and 1910 

2 ore w a s  drawn from f ive  quarries and a number of open s t o p d s  which were serviced 

3 

4 

d + 
i two underground leve ls .  This and the Phoenix operation several niles to the 

southwest were among the ear l ies t  attempts a t  open-pit mining i n  the Province.-Mpts, 
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TAPE NO. REF. NO. 2 Y PRECON INITIALS 

Spccial Instructions 
, . I  

1 ‘In t h e  old workings of O r 0  Denoro the  southernmost q u a r r i e s ,  Nos. 1 and 2 ,  were 
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I 2 7  
I 

the  p r i n c i p a l  source of copper ore. These are interconnected and have a general  

east-west elongat ion.  The t rend of the  excavations appears t o  follow t e course 

of a number of l a r g e  s teeply  dipping calcite lenses  i n  the skarn and t h e  granodior i te  

contact  which is near  the  north w a l l .  Quarry No. 3, centred about 200 f e e t  north of 

Nos. 1 and 2,  is  the second l a r g e s t  p i t .  Here the  mineral izat ion w a s  concentrated 

i n  a tongue of skarn rock pro jec t ing  deep i n t o  the granodior i te  mass. Quarries 

Nos. 4 and 5 ,  centred about 150 f e e t  northwest of No. 3, are r e l a t i v e l y  small. The 

magnetite-rich o r e  was s i t u a t e d  between a small remnant of limestone i n  the  skarn rocks 

and the  granodiorite,oes6ae€. Control of the  mineral izat ion appears t o  be east-west 

c ross f rac tures  c u t t i n g  approximately perpendicular t o  bedding i n  the  limestone.s+4pts, 

!The new excavation which is  located Inmediately w e s t  and south of the old quar r  es 

is  a l a r g e  benched op n 

&tm g a r n e t i t e  skarn fo- the  core  and sununit of Oro Denoro’s ‘mine h i l l . ’  

The t a r g e t  of t h i s  development was a mineralized zone near the  south end of the  pit.s+4pts 

IThe mlnefis t raversed by a numer of f a u l t s  of o r e  cont ro l  s ign i f icance .  The 

most important is a pronounced shear  zone s t r i k i n g  about 120 degrees from t h e  north 

end of the  main p i t  through No. 1 quarry. Profound movement on t h i s  zone has resu l ted  

i n  the  emplacement of e x o t i c  formations i n  the skarn such as a wedge of carbonaceous 

s c h i s t  I n  the main p i t  and epldot ized volcanic  brecc ia  along the  south w a l l  of No. 1 

quarry. Of less importance are two minor f a u l t s  045/75 southeast  and 015/80 east 

causing l o c a l  displacements i n  the  skarn-granodior i te  contact  i n  No. 3 quarry and 

a weaker f r a c t u r e  150/45 southwest observed in No. 5 quarry.s+4pts, 

iMineral izat ion and the  development of a skarn a t  Oro Denoro i s  evident ly  the  r e s u l t  

of i n t r u s i o n  of the  Lion Creek granodior i te  stock. An exchange of chemical components 

between the  granodior i te  and Brooklyn limestone is apparent. A determination of the  

mineralogy of the  skarn is provided by Carswell (1957): garnet 
J 

27 

6 dd?$ 
it about 500 f e e t  long and 150 f e e t  wide -y 

4 J A  
1 

d CkLCL 

P 

O Q  *- c, 

3 3 

28 (grossularitesmath down, 1 OsM up , andraditesmath down,90sH up) , 35 per  cent ;  m 
1 2 9  and 5 p e r  cent f o r  each of c l i n o z o i s i t e ,  diopside,  and quartz  ( i n  weight per  cent ) .  m 
w 3 0  I n  terms of es t imated chemical composition t h i s  mineralogy reduces to: 
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PRECON INITI A Ls TAPE NO. REF. NO. 
I .. 

Special Instructions 

1 SiOmath down,2-M up,. 39.6 per  cent ;  Al-math down,2 M up,O-math down,3cM up,, 

2 3.9 per  cent ;  Fe-math down,2-M up,0-math down,3=M up,, 24.7 per  cent ;  M g O ,  0.9 p e r  

3 cent; -0, 30.9 per  cent  on an anhydrous base,- a ca lcu la t ion  which compares c lose ly  with 

4 t h e  a c t u a l  chemistry of a sample of skarn rock (ana lys i s  i b .  4). The gain of l a r g e  amounts 

5 of i r o n  oxide and s i l ica  by t h e  limestone is matched by an  equal ly  l a r g e  loss of line to  
7Ab 

6 t h e  granodior i te .  Source of the  i r o n  oxide and silica appears t o  r e s u l t  from 

7 c a l c i f i c a t i o n  of iron-bearing silicates and p lag ioc lase  feldspar  in the  granodior i te .4-4,  
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TAPE NO. 2 REF. NO. CY ' PRECON INIT1 A LS 

Spccial Instmctions 

I *  . , 
c ' c  2 %  

1 lm420,sUN-lOM,~neral paragenesis begins with the skarn silicates which are 
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par t ly  overlapped by magnetite and 8ucceeded by sulphides. Magnetite comonly occurs 

interbanded Vith the skarn silicates, the banding generally having the  same trend 

as bedding in the nearby limestone (Plate 11). In contrast ,  t he  sulphides are 

present as dtssemlnated grains, individual large c rys t a l s  o r  masses associated with 

calcite in seams and pods (Plate 111). Also, mixtures of sulphides, mostly py r i t e  

and chalcopyrite, with garnet and calcite may display a rude planar f ab r i c  o r  banding 

of coarse and f ine  grains betraying a suggestion of relict bedding (P la te  IV). The 

f i n a l  generation of sulphides is reposed in i n t e r s t i c e s  and cracks crossing the  

skarn silicates, magnetite, and o lder  sulphides ( P l a t e  V).s+4pts, 

1Fotnration of the skarn m d  emplacsmcnt of the sulphide and magnetite ores m€ase 

C, 

r 

I -Ad 

40 high temperature in te rac t ion  between the l i m s t o n e  and granodiorite,- high 

temperatures being implied by the extensive development of garneti te.  Marked 

i r r egu la r i ty  and var ia t ion  in the  width of the skarn zone from a few metres t o  many 

tens of metres d tha t  the reactions occurred only at  places 

where ascending solutions'wcre active.  These solutions,  enriched i n  carbon dloadde, 

silica, and iron, rose  along the  f i s su re  system. A t  f i r s t  the  in te rac t ion  of 

invading solutions on the host rocks waa in tens i f ied  along f i s su res  

A&UIS forming metasomatic veins, a x h h u c e  i n f i l t r a t h g  the  limestone I M S S , ~ ~ & ~ &  
&&?L &A%.& 
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