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P R E L I M I N A R Y  GEOLOGICAL REPORT 

O'J THE 

- %G 1 TO 36 PIINERAL C L A I M S  

- L A T .  50" 50 '  - LONG. 115" 40 '  

!4X.lNT RPlJSS I L O F  

-- RADI l J i l ,  B R I T I S H  C O L W I D I A  

IHTRODUCTION : 

T h i s  preliminary report has been writte'n 'for the purpose of 

assessinq the geological and  mineralogical poss ib i l i t i es  o f  the [lag 

1 t o  36 Iylineral Claims, located in the hlount Drussilof area, a h o u t  

23 miles northeast of Radium, British Colutnhia. 

\ 

T h e  f i e ld  work was done hy t h e  writer in June o f  1969. The 

geology of the area was mapped and outcrops o f  magnesite wore invest- 

iqated and sampled. Aerial photographs were used f o r  rnanpinq and 

interpretation purposes. 

RECOVIEPIDATIOIJS: 

The Kag 1 to  36, Winera1 Claims are located in an  area whwe a 

large deposition of 

T h e  qeo'4og 

the claims 

cal s e t t  

art?. sucn 

sedimentary magnesite appears t o  have taken place; 

ncj and favorable mineralogical possihi l i t ies  of 

t h a t  a n  economic deFosit may be anticipated. 



Qased on d a t a  obta ined du r ing  t h e  f i e l d  work 2nd on the  consider-  

a t i o n s  ou t1  ined atove, 4 t h e  f o l l o w i n q  proqrammc can be recommended f o r  

t he  Mag 1 t o  36 :!inera1 Claims. 
. I  

PHASE, .1 : PRELI;*IINARY -- FEASIOILITY --L STUDY: --- , 

1. D e t a i l e d  geo log ica l  nia p ing  and systemat ic samplinq o f  t he  P 
tnagneqi t e  deposi t. 

2 .  Shallow holes f o r  t rench ing  and pre l iminar ,y ,  bu t  more 

d e t a i l e d ,  i n v e s t i g a t i o n  and eva lua t i on  o f  the  maqnesite 

occurence. 

3. Inst rument  Survey o f  t h e  e x i s t i n g  m i n e r a l  claims and possiljle 

s tak ing  o f  a d d i t i o n a l  c la ims.  
I 

4. Market ing arranqeincnt: 

The cos t  o f  the  above o u t l i n e d  progranme can he e s t i m t e d  

t o  he kttkieen $15,000.00 and $25,OCO.OOl 

PI-IASE 2: FEASIBILITY REPORT: --------- 

F o l l o \ l i n g  s a t i s f a c t o r y  coinplet ion o f  Phase 1, the  sccorid 

phase o f  t he  progranirne can be s ta r ted .  

programme wi 1 1 cons i s t o f :  

Extensive diamond d r i l l i n g  t o  o u t l i n e  and b lock ou t  rcscrvcs  o f  

This phase o f  ttw 

1. 

maqnesi t c .  

2. Road h u i l d i n g  t o  provide access f o r  the  equipments needed a t  
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3. P l a n t  j;tudy and design. 

i 

r 

LOCATIQV ANI) ACCESSIBILITY: .--__ 

i 
I 

The map-area, loca ted  i n  B r i t i s h  Columbia, i s  about 28 a i r - m i l e s  

nor theas t  o f  Rapium Hot Springs, B r i t i s h  Columbia, about 8 m i les  west 
r 

f 

! 

I 

o f  t h e  A lbe r ta  7 B r i t i s h  Columbia boundarv, 4 m i les  south o f  the  

southern boundary o f  Mount Rssi n i  h o i  ne P rov inc i  a1 Park and 5 m i  1 es 

eas t  o f  t h e  eas tern  t,oundary o f  the  Kootenay Plational Park (F igure  1 ) .  

Access i n t o  t h e  area i s  bes t  secured by a gravel  road, known as  

S e t t l e r s  Road. 

o f  t h e  Radium V i e v  P o i n t  and follows t9e  Kootenay R ive r  i n  a south- 

e a s t e r l y  d i r e c t i o n  f o r  a d is tance o f  about 7 mi les,  i t  crosses the  

Kootenay River ,  where a new b r idge  has heen b u i l t  and f o l l o w s  t h e  

Th is  road i n t e r s e c t s  Highway 93, about 2 mi'lcs n o r t h  

0 
Kootenay River u n t i l  i t  reaches Canal F l a t s ,  about 40 m i les  south. 

The road lead ing  i n t o  t h e  p roper t y  tu rns  n o r t h  a t  the 'b r idge.  

f o l l o w s  t l i e  southern f l a n k  o f  Cross R ive r  and t h e  eastern f l a n k  .of 

M i t c h e l l  River.  Th is  p a r t  o f  the  road i s  about 5 m i les  lonq, and had 

I t  

been c leared  and used. 

have t o  bc res to red  be fore  i t  can be used again.  

Holvrever, i t  has n o t  been repa i red  and w i l l  

Conseqirently, dur inq  

t h e  f i e l d  v!ork, t h e  use o f  a h e l i c o p t e r  '.vas found t o  he more con- 

v c n i  e n t  . 
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Pt . lYSIOGRAPHY 

I . .  

! 

. r  
. I  . .  

The togography of the area i s  s t ructural ly  controlled a n d  domiti- 

ated by a seriel; of northwesterly trending mountains which are deeply 

incised by tranFverse valleys. 

I I 

Those valleys contain streams t h a t  

flow into the r iver  t h a t  occupy the major longitudinal valleys found  

between the ahove ridqcs. 

The mountains have a n  elevation of over 9,000 fee t .  ielount Orussilof 

i s  over 9,800 f ee t  high and Mount Docking a t ta ins  a n  elevation of 

9,363 fee t .  The elevation of the intervcninq valley floors of t h r !  

14itchel1 qiver grid Cross River vary between 3,300 fee t  t o  4,200 fee t .  

The ahove tljo r ivers f low toward the south a n d  southwest and  are t r ih-  

utaries of t h e  Kootenay River. 

broad and  do not pose any problems with respect t o  road building. 

The valleys, i n  t h i s  a r e a ,  are f a i r l y  

The cover o f  veqetation consists mostly of Dine and spruce trees 

t h a t  are  s e t  a p a r t  1viith l i t t l e  deadfalls and underbrush. 

l ine  i s  controlled by the a l t i tude  and the'slope of the mountain. 

such,  i t  varies between 5,OOrl fee t  t o  7,500 fee t .  

The timber 

As 

1 

i 
I 

PROP E RTY - : 
,. 

The property, located along the western flank of Mount Brussilof, 

l a t i  tude 50" 56 '  a n d  longitude 115" 40'  , consist of a grouped 36 

ivlineral Claims (Figure 2 )  known as the '*lag claims. 

grouped under the name o f  "Swain" and  the i r  record numbers are from 

They have bew 

14269 t o  14304 ( inclusive) .  

They were staked and recorded t y  Mr. P.  Roy Swainson o f  Calqary,,. 

A1 berta. 
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The apprqximate boundary o f  the claims i s  shown in Figure 2 .  

I n  order t o  p r o p - l y  define this boundary, a survry'  i s  considered 

t o  he in order. 

GEOLOGY: I 

The high area i s  underlain mostly by the Cambrian ' formation, and  

the diddle Cambrian Cathedral formation under1 ies most of the area 

covered by the claim block.  

- TARLE OF FORMATIONS " 

p a l  eozo i c : 

V i  ddl e Cambrian : --- 
Ca thedra 1 Fornia t i  on : ' Dolomite, and  Plagnesi t e  

. beds, + 1,200 f e e t  
thick. 

Ihiount !dhyte Forriiation: Limestone a n d  shale, thin 
bedded, t 500 f e e t  thick. 

Lower Cambrian: 

S t .  Piran Formation: SI ate  , phyll i t e  and ortho- 
quartzi te ,  about 1,200 t o  
2,003 f ee t  thick. 

ST P I RAN FORFIAT I ON : ---- 

The eas t  flank o f  Mount Docking i s  underlain by the S t .  Piran 

formation o f  Lower Carnlrian aqe. This formation consists chiefly o f  

grey, green to  purplish s l a t e  a n d  plivlli t e  and o r t h o q u a r t z i  t e .  
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The s l a t e s  are  thin-hedded and blue-grey i n  c o l o r .  The o r tho -  

q u a r t z i t e  cons is t s  most ly  o f  erhi t e  f i ne -g ra ined  quar tz  imhedded i n  

a s i l i c e o u s  m a t r i x .  .The w e l l  de f ined bedding i s  6 inches t o  2 f e e t  
, .  

t h i c k  and weathers v h i t e  t o  a mo t t l ed  brown. 

the  base o f  the  fo rmat ion  and immediately o v e r l i e s  the pronounced 

pre-Canhri an unconfornii t y  . 

This y n i t  i s  found a t  
I 

PlOUIiT W Y T E  FORMATION: 
i 

The Mount I lhyte format ion,  which m d e r l i e s  a small area w i t h i n  

the  c l a i m  h lock,  i s  found eas t  o f  t he  Y i t c h e l l  R iver  f a u l t  (F iqu re  3 )  

and alonq t h e  eas t  f lank  o f  Aurora Creek. Th is  cross-bedded fo rmat ion  

cons is t s  o f  a nionotonous sequence o f  thin-bedded l imestone and shale.  

The sha le  i s  qrev t o  dark-grey and s i l i c e o u s .  The l imestone i s  

The 1 imestone has a tend- dark-grey , f i ne-ghai ncd and a r g i  11 aceous . 
ancy t o  grade , l a t e r a l l y  i n t o  a sandy, f ine-gra ined do lomi te  and 

f ine-gra ined,  calcareous sandstone. 

CATI IEDRAL FORMATIOiJ:  

The Cathedral Formation, the p r i n c i p a l  and c l i f f - f o r m i n g  format ion,  

under l i es  most o f  t he  area found eas t  and nor theas t  o f  the  M i  t c h e l l  

R i ve r  f a u l t  (F igure  3 ) .  

The format ion i s  a massive carbonate 

t h i c k .  The carbonate i s  i n  the  form o f  a 

sandy , 1 i ght-grey t o  dark-grey dol  omi te .  

sec t ion ,  about 1,200 f e e t  

f ine-gra ined,  a rg i l l aceous ,  .. 

The sand gra ins  c o n s i s t  o f  
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quar t z  and the  dark-qrey dolorni t e  i s  most ly  a m i  1 laceous w i t h  

pronounced cross-beddi 119. 
i . 5  
r 

This format ion contains the magnesite beds t h a t  a r e  o f  p a r t i c u l a r  

0 

i n t e r e s t  i n  t h i s  area. 

t h a t  a re  203 t o  300 f e e t  t h i c k  (F igure 3 ) .  

The magnesite beds occur most ly  i n  massi f  form 

Minor magnesite beds a r e  

a l s o  found above and below the  two massi f  beds. These secondary h d s  

a r e  th inner;  and l i k e  the major beds 'arc o v e r l a i n  and u n d e r l a i n  by 

do l  onii t e .  

STRUCTURAL GEOLOCJ-: 

The s t r u c t u r a l  p a t t e r n  of the area i s  q u i t e  simple. Two major 

fea tu res  a r e  nrescnt :  the M i t c h e l l  R i ve r  t h r u s t  f a u l t  and the  g e n t l y  

f o l d e d  s t r a t a  found east  o f  ' th is  f a u l t .  

The M i t c h e l l  R i ve r  f a u l t  s t r i k e s  about N25"\1 and dips s teep ly  

t o  the southwest. 

middlc-Cambrian- format ions. The t r a c e  o f  t h i s  f a u l t ,  which can be 

seen i n  P l a t e  1, can be follotwed toward the  east  f l a n k  o f  Tangle Peak. 

I n  Tangle Peak, t he  f a u l t  bas produced t i g h t  a n t i c l i n e s  and sync l ines 

It has th rus ted  the lower-Cambrian aga ins t  thp 

accomoanied by overturned drag folds  i n  the  s t r a t a  o v e r l y i n q  the  f a u l t  

p lane ( P l a t e  1 ) .  I 

From a reg iona l  s tandnoint ,  the northwest p r o j e c t i o n  o f  t h i s  f a i l l  t 

seeins t o  a l i g n e  and nierge w i t h  the Stephen-Dennis f a u l t  zone. 

l y  t h i s  f a u l t  appears t o  be one o f  t he  major t h r u s t  f a u l t s .  

1 0 6 m i l e s  l o n g  and d i v i d e s  the  Main Range sub-nrovince i n t o  an eastern 

sec to r  and a wes,tern sector .  

Consequent- 

I t  i s  ahout 

I 
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The area past of the Mitchell River f au l t  apnears t o  be aently 

folded and relat ively undisturbed except for  a sinal1 subsidiary cross- 

f a u l t  t h a t  extends eastward, dips to  t k ' n o  h and  displaces the 

magnesite beds. 

about N 46" E w i t h  a gentle d i p  o f  6 O  t o  10" t o  the northwest. 

heds form the west f l a n k  o f  a gently folded ant ic l ine the axis of 

which i s  almost a t  the eastern border l ine of the map-area. 

I 
0 

The prevailing s t r ike  o f  the beds i n  t h i s  area i s  

These 

I j 
I 

According t o  the nresent interpretation o f  the qeological and 

structural  set t ing of the map-area, i t  appears t h a t  two major magnesi'te 

beds are wesent w i t h i n  t h e  Cathedral  formation.  

1 I 
I 

T h e  upper bed, called "A" bed i n  Fiqure 3 ,  a t  sample Location 1 ,  

i s  about 250 - 250 f ee t  thick and appears to  be a massive homogeneous 

deposit of magnesite. 

western face to  the mountain found between Aurora Creek and Qli tchell I 

This bed can be followed across the Y t .  Brussilof's 

River. However i n  t h i s  area, t h i s  bed o r  zone, looses i t s  homogeneous 

se t t ing ,  becomes feathery and the magnesite beds o f  different  thickness 
1 

are  thus separated by dolomite beds which are barren of magnesite, 

The laxer bed, called "U" bed, a t  sample Locality 2 ,  i s  about 
. .  

1 

".i 
I 

200 t o  250 f ee t  thick. 

massive homogeneous deposit of magnesite. 

The same as the upper bed, i t  appears to  be a 

This bed could also be f o l -  

lowed across t,he western face 

mountain found between Aurora 

o f  I 4 t .  Brussilof and i n t o  the same 

Creek and Pli tchell  River. However, 

. .. 

I 
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unlike bed " A " ,  th i s  zone artpears to  retain i t s  massive and homogenous 

set t inq.  

massif form throughout a vertical  distance of 250 fee t .  

i t  can be stated t h a t  the lower bed "B"  i s  inore continous and appears 

to  retain i t s  massif and homoqeneous form across the western face of ilt. 

0 I n  sample loca l i t i es  3-4 and 5, the magnesite occurs again in 

Consequently, 

I 

F 

i n  between the two beds appears to  be in the order o f  450 to  500 f e e t .  
I 

! .  

The magnesite, i s  white to  greyish a n d  usually coarsely crystal l ine.  

At a b o u t  sample local i ty  2 ,  i t  becomes niedium t o  f inely c rys ta l l ine ,  

G u t  becomes coarsely crystal l ine again a t  local i ty  3-4 and 5. On weather- 

ed surface, iron staining and disintegration take place. The disinteqrat-  

i o n  causes t!ie rna9nesitc t o  crumble into separated coarse crystals  givinq 

the appearance of a rnaqnesi t e  "sand".  

SamFling has been conducted on the magnesite beds by the Geological 

Survey of Canada,  P. Sparks ,  R.!d. Oddy',.and the writer. 

of a l l  t h 2  different  samples have yielded the same type of resul ts  

indicating a !laqnesitc, 

possibly averaginq 97% llgC03 (Appendix "A " ,  " B ' ~  3 " c "  and Plate 2 ) ,  

The analyses 
I 

I 

I 
content varying between 87% t o  9!J%, 3 

. .  

. .  I 

The Gcoloqical. Survey analyses indicate f o r  hed " A "  a t  location 1 ,  

an ilgC03 content o f  98% to 99%. 

yielded an  llg0 value o f  46.33% and a C02 value of 51.23%i equivalent 

t o  an :IgC03 content of 98.12%. Likewise, in sample loca l i t i es  3-4 and 5,  

the FlqC03 content was analyzed as heinq hetreen 98.06% and 93.48% aqainzt 

a G.S.C. sanipling by Leech of 99%. I n  the same area sample collected b y  

R.W. Oddy gave an *lqC03 content between 97.43% and 97.54%%(Plate 3 ?, 4 ) .  

The sample collected by the writer 
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On examing assay o f  sarn?le a t  l o c a t i o n  1, i t  amears  t h a t  the 

magnesite bed " A "  has a h ighe r  Fe203 (Avnenrlix A )  content  (0.94%) than 

the  lower b e j  "B" (0.77% t o  0.80%). 

As f a r  as the  genesis o f  the magnesite depqs i t  i s  concerned i t  

appears t h a t  t he  depos i t  i s  o f  sedimentary o r i g i n .  

probably by t h e  d e p o s i t i o n  o f  F4gC03 f r o m  concentrated s o l u t i o n  i n  a 

s a l i n e  environment. 

I t  was formed 

The o r i g i n a l  s o l u t i o n  could have t w n  i n  f o r m  of  

magnesium sulphate r e a c t i n q  w i t h  sodium carbonate t o  y i e l d  i n s o l u b l e  

hydrated magnesite which has been accumulated as a r e l a t i v e l y  pure 

I19CO p r c c i p i  t a t e .  
i 

3 

As f a r  as t i le  poss ih le  reserves a re  concerned i t  can be s ta ted ,  

a t  t h i s  stage, t h a t  a!.rout 10,000,030 tons o f  MgC03 can be recovered 

from t h i s  p roper t y  by an open-p i t  tnining method. 

have t o  be conf i rmed by subsequent work. 

The above f i g u r e  w i l l  

However, enough da ta  has been 

co l - lected t o  recommend a p r e l i m i n a r y  f e a s i b i l i t y  study which w i l l  in-- 

c lude d e t a i l e d  geo loq ica l  mapping and systemat ic samnl inq.  

i o n  w i l l  be f o l l o v e d ,  i f  warranted, by f u r t h e r  diamond d r i l l  

sampling, i n  o rde r  t o  o u t l i n e  an economic o r e  body. 

h i s  operat -  

nc and 

SUlliJlARY: 

The geo log ica l  study t h a t  has been conducted on t h i s  p roper t y  lids 

i n d i c a t e d  t e a t  two major beds o f  r e l a t i v e l y  pure magnesite occur w i t h i n  

the Cathedral f o rma t ion  o f  middle-Cambrian age. The upper "A" bed i s  

thought t o  Le about 250 t o  280 f e e t  t h i c k  and t h e  lower "B" about 200 

t o  250 f e e t  t h i c k .  This lower "0" magnesite bed i s  considered t o  have 

a more homogeneous c o n t i n u i t y  than the  upper 1"A" bed. 
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A p o s s i b l e  reserve o f  about 10,000,000 tons o f  MaC03 can be 

expected t o  be recovered by open-p i t  min ing method. 

have t o  be ascer ta iped through f u r t h e r  d e t a i l e d  geologica l  work and 

samp i n g  on t h i s  proper ty .  

This reserve would 

The i n v e s t i g a t i o n  conducted t o  date f u l l y  j u s t i f i e s  the next  phase 

o f  the  e x p l o r a t i o n  which e n t a i l s  d e t a i l e d  aeo log ica l  study and system- 

a t i c  samplinq o f  t he  maqnesite deposi t .  

0 
I 
I 
I 

. .  . .  
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P l a t e  1: Panoramic P ic tu res  taken f rom Locat ion  L - 1 ,  l o o k i n g  south and 
showing t h e  West Flank o f  M t .  O r u s s i l o f  and t h e  Va l l ey  o f  

!li t c h e l l  R iver .  

Nor th %uth 

P l a t e  2: Panoramic P ic tu res  taken f rom Locat ion  L-2, l o o k i n g  eas t  and 

showing the  West Flank o f  M t .  B r u s s i l o f .  



a 

- 1 6  - 

Plate 3: 

Magnesite “ A “  Seam a t  
Sample Locality X - 1 .  

Picture taken from 
helicooter. 

Plate 4: 

Picture taken from 
Location L-2. lookinq 
north and showing Sample 
Localit ies X-3-4 and  5. 
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Appendix-A 

M r .  0. Baykal 
Baykal Minera ls  Ltd.  
109, 718 - 8th Avenue S.W. 
CALGARY 2 
A lbe r t a  

< Laboratory Number: C69-4910 
F ive  Ore .Samples f o r  .Analyses 

Dear S i r :  

A s  reques ted  i n  your l e t te r  of J u l y  9 th ,  w e  g ive  you the fol lowing:  

CONTENT % WEIGHT SAPPLE 81 SAMPLE #2  SAMPLE #3 SAMPLE 8 4  SMPLE 8 5  

Magnesium Oxide (MgO) . 46.83 47.02 46.48 46.66 47.01 

Calcium Oxide (CaO) 0.53 0.49 0.53 0.55 0.43 

I r o n  Oxide (Fe2O3) 0.94 . 0.77 0.80 0.80 0.80 e 
Aluminum Oxide (Al203) 0.10 0.10 0.10 0.10 0.10 

S i l i c a  Dioxide (SiO2) 0.14 0.09 0.10 N i l  N i  1 

Carbon Dioxide (C02) 51.29 51.52 51.58 51.82 51.44 

Acid I n s o l u b l e  (Most 
L ike ly  BaS04) n.17 0.02 0.28 0.06 0.18 

T o t a l  100.00 100.01 99.87 99.99 99.96 

-f 0.1% + 2 0.1% 2 0.1% - 0.1% + - 0.1% 

I 

! 

Averaging t h e  magnesium ox ide  on t h e  f i v e  samples,  we arr ive a t  a magnesium 
carbonate  t h a t  i s  97.87% pure.  

To t h e  wri ter ' s  knowledge t h i s  is  t h e  p u r e s t  bu lk  sample of  magnesi te  t h a t  
has been analyzed.  It i s  w e l l  worth i n v e s t i g a t i n g  as t h e  magnesium market 
i s  on an upswing and the l a r g e  producers  i n  t h e  U.S.A. cannot meet t h e  
growing demands. Magnesium bes ides  be ing  40% l i g h t e r  than  aluminum i s  
worth 40% more. 

Yours t r u l y ,  

W. Morrison 
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Ap?endix E 
I 

A W L Y S I S  OF SAMPLE 
_ - _ - - ~ _ L _  

SUCIIITTED -- BY F.R. SPARKS, P. -I_ ENG. 

I 

Those samples ‘were collected froni approximately the same areas 

as  Localities 1 - 2 and  4 ,  indicated i n  this  report and  shown i n  

Figure 3 .  

Cai3 1.35% t o  2.40% 

S i  9, 2.10% t o  2.10% 
L 

0.75% to  0.75% 

Ni 1 ’ ,  i l i 1  

3.2% t o  0.20% -- 
5.45% Traces 

7: 5qco3 . .  93.55% Pure 

Therefore 7: i.I$l (Magnesia) aDprox. 1” * O% 
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