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CLAIMS INFORMATION 

The p roper t y  i s  h e l d  by Chr is  Graf and cons is t s  o f  t h e  Toby 1-4 c la ims as 

l i s t e d  i n  d e t a i l  below: 

Claim Name Record No. Units 

Toby 1 1572 20 

Toby 2 1573 20 

Toby 3 1574 20 

Toby 4 1575 10 

Expiry Date 

7 May 1987 

7 May 1987 
7 May 1987 

7 May 1987 

On A p r i l  13, 1987 t h e  c la ims were grouped as t h e  Toby Group # 798. 

LOCATION AND ACCESS 

The Toby c la ims l i e  on Map Sheet NTS 82K/8W and are n o r t h  o f  and adjacent t o  

theMine ra l  K i n g M i n e n e a r t h e j u n c t i o n  o f  Toby Creek and Jumbo Creek. Access i s  by 

40 km long road up TobyCreek ValleywestfromtheVillageof Invermere. The road i s  
paved f o r  15 km t o  t h e  Panorama Ski  Resort, t h e  remaining 25 km t o  t h e  c la ims being a 

good grave l  road s u i t a b l e  f o r  o r d i n a r y  2-wheel d r i v e  veh ic le .  

On t h e  claims, s lopes are steep and e leva t i ons  vary  f rom 4500 f e e t  as1 i n  

Toby and Jumbo Val leys,  t o  8300 f e e t  as1 along t h e  i n t e r v e n i n g  Minera l  K ing  Ridge. 

Vegetat ion i s  moderate, c o n s i s t i n g  l a r g e l y  o f  a lders,  w i l l o w  and evergreen t rees .  

The h ighes t  e leva t i ons  on t h e  c la ims are above t r e e l i n e ,  and r e c e n t l y t h e r e  has been 

ex tens ive  logg ing  a t  lower e leva t ions ,  p a r t i c u l a r l y  along t h e  Jumbo Creek Val ley,  

so vegeta t ion  cover does no t  o v e r l y  hamper access o r  mask outcrops. 
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HISTORY OF PREVIOUS WORK 

Mineral Exploration 

Prospect ing f o r  s i l v e r - l e a d - z i n c  depos i ts  i n  t h e  Toby Creek-Horsethief  

Creekdrainagesbegan i n  t h e  1890'swhenmanymineral  d i scove r ies  were made. A few 
p r o p e r t i e s  i n  the  Toby Val ley,  p a r t i c u l a r l y  t h e  Paradise Mine, made smal l  o re  

shipments between 1901 and 1906, as d i d  o thers  i n  t h e  b e l t  a long McDonald Creek. 

Fu r the r  sporadic at tempts a t  e x p l o r a t i o n  were made on severa l  o f  these prospects 
du r ing  t h e  1 9 2 0 ' ~ ~  bu t  t h e  o n l y  cons is ten t  producer was t h e  Paradise Mine which by 

1926 had shipped a t o t a l  o f  24,000 tons grading 45% lead and 45 oz. s i l v e r .  

Showings o f  lead-zinc-baritemineralization were discovered i n  1898 on t h e  

Minera l  K ing  proper ty ;  however, r a p i d  e x p l o r a t i o n  and development was hampered by 

i t s  then remote l o c a t i o n  near t h e  head o f  Toby Creek 25 kmup s t reamf romthe  Paradise 

Mine. The i n i t i a l  showings were explored by two sho r t  a d i t s  and severa l  sur face 

trenches between 1915 and 1922; however, t h e  r e s u l t s  apparent ly  were i nconc lus i ve  

and no ore  shipments were made a t  t h a t  t ime. 

There i s  no p u b l i c  record  o f  f u r t h e r  work u n t i l  1950 when Sheep Creek Mines 

L im i ted  Co. acqu i red the  proper ty .  Theydiamonddrilledtheshowings in1950,1951 
and 1952, and subsequently began underground exp lo ra t i on .  The camp, m i l l  , and 

p l a n t  were b u i l t  on t h e  p roper t y  i n  1953, and produc t ion  o f  lead  and z i n c  

concentratesbegan i n  ear ly1954.  Product ion i n  t h e  1950's averaged 15,000tons per  

month, and when c losed i n  1967 had, a f t e r  14 years o f  cont inuous mining, t o t a l l e d  
rough ly  2.3 m i l l i o n  tons. 

I n  1959 b a r i t e  p roduc t ion  began, and up t o  1967 a t o t a l  o f  25,114 tons were 

shipped. Gross conten t  o f  concentrates was 1,832,416 oz. silver, 1,439,884 lbs. 
copper,81,672,1771bs. lead, 190,827,4731bs. zinc and660,064lbs. cadium. This  

works o u t  t o  a recovered grade o f  4.12 zinc, 1.76% lead, - 7  oz/ton silver and .7% 
cadium. No data  on recover ies  are a v a i l a b l e  so i t  i s  no t  poss ib le  t o  c a l c u l a t e  t h e  

average gross metal  con ten t  o f  ore i n  t h e  ground; however, Fy les  repo r ted  t h a t  head 
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grades were commonly 15% combined lead-z inc.  

Dur ing t h e  1970's t h e  t a i l i n g s  ponds wer i n  

Minera ls  Ltd.  which c u r r e n t l y  owns t h e  c la ims cover ing t h e  Minera l  K ing  proper ty .  

mined f o r  b a r i t e  by Mount 

Between 1979 and 1982, Echo Bay Mines Ltd.  conducted minera l  e x p l o r a t i o n  

programs i n  t h e  Minera l  K ing  mine area. The i r  m inera l  e x p l o r a t i o n  was d i r e c t e d  

towards f i n d i n g  replacement and/or M i s s i s s i p p i  V a l l e y  type  l ead -z inc -s i l ve r  

deposi ts  w i t h i n  M t .  Nelson dolomite.  They found severa l  smal l  l e a d - z i n c - s i l v e r  
showings and concentrated work on t h e  south s ide  o f  Toby Creek and west o f  t h e  

Minera l  K ing  Mine. 

Geological Mapping 

The Minera l  K ing  Mine-Toby c la ims areawas geologica l lymapped i n  agenera l  

reconnaissance s tudy o f  t h e  Windermere Map area by J.F. Walker o f  t h e  GSC between 

1922-24. The area was again g e o l o g i c a l l y  mapped i n  a general  way by Reesor o f  t he  
G.S.C. between 1953-56 (Lardeau East H a l f  Map area). Unfor tunate ly ,  he accepted 
and inc luded Walker 's mapping o f  t h e  Toby-Jumbo Creeks area w i thou t  do ing any 

c a r e f u l  f i e ldmapp ing  on h isown.  Todate,  themost  s i g n i f i c a n t  geo log ica l  mapping 

was done by J. Fy les  o f  t h e  BCDM between 1957-59. His  1 :1,500 sca le  map cover ing  

rough ly25sq .m i leswas  centered on t h e  Minera l  K ing  Mine and e n t i r e l y  inc ludes  the  
Toby Claims. Unfor tunate ly ,  he accepted a t  face  va lue Walker 's assignment o f t h e  

f o r m a t i o n s t o t h e  M t .  Nelson and Dutch Creek Formations o f  t h e  P u r c e l l  Supergroup. 

GEOLOGY OF CLAIMS AREA 

The d e t a i l e d  geo log ica l  map, F igu re  3, prepared f rom Fy les '  1959 mapping 

p r o j e c t ,  i s  agood representa t ion ,  o f t h e l i t h o l o g i e s ,  s t r u c t u r e  andmine ra l i za t i on  

around t h e M i n e r a l  K ing  Mine area. Fyles,  however, assigned a l l  t he  rock  u n i t s t o  

t h e  Pro terozo ic  f o l l o w i n g  Walker 's 1926 G.S.C. work. The rock types are almost 

e n t i r e l y  w e l l  bedded sediments and comprise b lack a r g i l l i t e s ,  dolomites,  

q u a r t z i t e s  and conglomerates. Fy les assigned t h e  300 m t o  1000 m t h i c k  b lack 
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argilliteslatesequencetothe Dutch Creek Formation. The o v e r l y i n g  5 0 0 m t o  1800 

m t h i c k ,  dominant ly do lomi te sequence, w i t h  a basal q u a r t z i t e  and minor a r g i l l i t e ,  
was assigned t o t h e  M t .  Nelson Formation. The youngest rocks, a conglomerate bed, 

o n l y  located i n  the  mine area along Jumbo Creek, was designated by Fy les t o  the  Toby 

Formation. 

The Minera l  K ing stratabound lead-z inc-bar i te  depos i ts  are loca ted  i n  the  

lowermost Nelson dolomite, j u s t  a t  t h e  t o p  o f  t he  t h i c k  Dutch Creek b lack a r g i l l i t e  

sequence. Fy les a l so  shows a se r ies  o f  t h r u s t  and normal f a u l t s  occur ing  along the  

format ional  con tac t  i n  t h e  g l o r y  ho le  o f  t h e  Minera l  K ing  Mine. The gross 
s t r u c t u r e  i s  t h a t  o f  an open, 4 km wide, northwest p lung ing  sync l i ne  between two 

broad a n t i c l i n e s .  Also, i n  t h i s  reg iona l  scale, t he  Minera l  K ing Mine appears t o  

l i e  along the  f a u l t e d  ax i s  o f  t he  sync l i ne  which i s  o u t l i n e d  by the  t h i c k  (Dutch 

Creek?) b lack a r g i l l i t e  u n i t  a t  t he  base, and younger (Mt. Nelson?) do lomi te i n  the  

core. The f o l d  plunges approximatelyN25 W across Jumbo Creek and under Monument 
Peak. The Minera l  K ing orebodies a lso  fo l lowed a NW plunge f o r  over 3000 f e e t .  I t  

i s  poss ib le  t h a t  t he  anomalously t h i c k  b lack a r g i l l i t e  u n i t  and o v e r a l l  s y n c l i n a l  
con f i gu ra t i on  may i n d i c a t e  o r i g i n a l  depos i t ion  i n  a g raben- l i ke  sub-basin w i t h  

l a t e r  reverse f a u l t i n g  mod i fy ing  the  na ture  o f  t he  o v e r a l l  s t r u c t u r e  t o  t h a t  o f  a 

sync l ine.  

0 

Along McDonald and Delphine Creeks, 5-10 km n o r t h  and on s t r i k e  w i t h  the  

Minera l  K ing Mine-Toby c la ims area, recent  mapping by Root o f  t he  G.S.C. has re -  

i n t e r p r e t e d  the  age o f  t he  b e l t  o f  rocks.  They were o r i g i n a l l y  assigned by Walker 

and Reesor t o  the  Precambrian Windermere Group-Horsethief Creek Formation, bu t  

through newly discovered f o s s i l  l o c a l i t i e s ,  are now knownto belong to theDevon ian  

age, M t .  Fo rs te r  and S t a r b i r d  Formations. Fourteen measured sec t ions  show t h e  

l i t h o l o g i e s  o f t h e  M t .  Fo rs te r  Formation t o  va rycons ide rab lya long  15kmof  s t r i k e ,  

and no two sect ions have completely s i m i l a r  o r  c o r r e l a t a b l e  l i t h o l o g i e s .  The M t .  

Fo rs te r  Formation averages 400 m t h i c k  and the  S t a r b i r d  Formation averages 70 m 
t h i c k .  The d i v e r s i t y  o f  t he  M t .  Fo rs te r  sedimentary l i t h o l i g i e s  and t h e i r  

s i m i l a r i t y  t o  l i t h o l g i e s  o f  t he  M t .  Nelson, Dutch Creek and Horse th ie f  Creek 

Formations, leads t o  the  p o s s i b i l i t y  t h a t  a l a r g e  area between Toby Creek and 
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Horse th ie f  Va l l ey  Creek may i n  f a c t  con ta in  beds o f  Devonian age r a t h e r  than Pre- 

Cambrian as mapped by Walker and Reesorandfo l lowed by Fy les.  I n  p a r t i c u l a r ,  i t  i s  
poss ib le  t h a t  t h e  Minera l  K ing  b a r i t e  s u l f i d e  depos i ts  and hos t  rocks  belong t o  t h e  

Devonian age-Mt. Fo rs te r  Formation, no t  t h e  Dutch Creek-Mt. Nelson Formations as 

thought  by Walker and Fyles.  I n  o rder  t o  determine t h e  age o f  t h e  Minera l  K ing  

orebodies, f o u r  samples o f  b a r i t e  m i n e r a l i z a t i o n  were taken by t h e  author and 

subsequent lyana lysedfor  s u l f u r  isotopecomposi t ions,  bytheG.S.C. i n  1986. The 
r e s u l t i n g  da ta  showed 34S O/oo t o  vary  f rom 19.4 t o  23.6, which i s  t o o  l i g h t  f o r  

Precambrian aged su l fa tes ,  bu t  f i t s  n i c e l y  i n  t h e  Devonian per iod .  I n  add i t ion ,  
Cominco L td .  has discovered a stratabound, d o l o m i t i c  quar tz i te -hos ted  z i n c  lead, 

b a r i t e  deposi ts  i n  M t .  F o r s t e r  Formation a t  McDonald Creek 10 km n o r t h  o f  t h e  

Minera l  K ing Mine. 

+ 
+ 

The Minera l  K ing  Mine i s  thought t o  belong t o  t h e  Devonian-Mississippian 

aged shale-hosted (Sedex) t ype  o f  b a r i t e - z i n c - l e a d  depos i t  which i s  represented 

along t h e  nor thern  Rocky Mountain t rench by t h e  Cirque deposi t ,  i n  t h e  Yukon by the  

Tom-Jason deposi ts,  i n  A laskaby theRed  Dog deposi t ,  and i n  Europe by  t h e  Meggen and 

Navan deposi ts .  These major wor ld  c lass  z inc - lead -ba r i t e  depos i ts  are a l l  
Devonian i n  age; there fore ,  t h e  p o s s i b i l i t y  o f  t h e  Minera l  K ing  depos i ts  be ing 

Devonian i n  age i s  s i g n i f i c a n t  as the re  i s  p o t e n t i a l  f o r  a major z i n c  orebody t o  

occur. The S u l l i v a n  Mine, a l a r g e  Sedex z inc- lead-deposi t  l i e s  60 km along t h e  

Rocky Mountain t rench f rom t h e  Minera l  K ing  area. 

WORK DONE IN 1986 

The 1986 e x p l o r a t i o n  program on t h e  Toby c la ims cons is ted  o f  s o i l  sampling 

(328 samples), s i l t  sampling (7  samples), and prospec t ing  f o r  l ead -z inc -ba r i t e  

m ine ra l i za t i on .  

Three east-west contour  s o i l  sample l i n e s ,  w i t h  samples taken every 40 m, 
wererun  across theToby1,  Z c l a i m s o n t h e n o r t h  s i d e o f  Jumbo Creek, and 288 samples 

were co l l ec ted .  Along L i n e  1 a t  t h e  6000 f o o t  e l e v a t i o n  contour,  99 s o i l  samples 

wereco l l ec ted  over 4 km. L i n e  2 a t  t h e  5500 f o o t  contour  was a l so  4 km long, and 88 
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soil samples were collected. Line 3 at the 5000 foot contour was 4 km long and 101 
samples were collected. 

On the Toby4 claim southwest ofthe Mineral King GloryHole, 2 contour soil 
sample lines were run at the 5700 foot and 5200 foot elevations, and 40 samples were 
collected at 25 m spacings. 

Prospecting was successful in locating a zone of galena-sphalerite bearing 
quartz stringers along the black argillite-massive dolomite contact in a creek bed 
at the 4600 foot elevation near the southwest corner of Toby 2 claim. No samples 
were taken for assay as the mineralization is limited in size and by itself has no 
economic potential. 

SOIL GEOCHEMISTRY 

Three 4 km long east-west contour soil sampling lines at the 6000, 5500 and 
5000footelevationswererun by altimeter andtopofil ontheToby1, 2claims. Also 
using altimeter and topofil, 2 lines of soil samples were taken on the Toby 4 claim, 
and across the Mineral King mine claim boundary at the 5700 foot and 5200 foot 
elevations. 

The samples were taken every 40 m using a mattock to dig a hole 6 inches to 1 
Many samples were of C horizon material and no attempt was made to foot deep. 

distinguish those from any A or B horizon samples. 

Once collected the samples were placed in standard paper envelopes, then 
dried and shipped to Min-En Labs Ltd. in Vancouver for analysis. There they were 
sieved to -80 mesh and analyzed by the ICP technique for 6 elements, specifically 
zinc, lead, silver, copper, arsenic, and antimony. Barium was unfortunately not 
analyzed in the soil samples because of its insolubility and the expenses involved 
in doing a total digestion technique for only that one element. 

The 7 stream sediment samples were analyzed by the ICP technique for 27 
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elements including zinc, lead, silver and copper and by total digestion and geochem 
technique for barium, tungsten, mercury and gold. 

DISCUSSION OF RESULTS 

Zinc contents o f  a1 1 soi 1 samples ranged from 9 ppm to a maximum o f  620 ppm. 
An anomalous level was arbitrarily chosen to be 100 ppm zinc, and 46 samples 
contained more zinc than that concentration. 

Lead contents of the soil samples ranged from 1 ppm to a maximum of 206 ppm. 
Anomalous values are arbitrarily selected to be greater than 50 ppm lead and 72 
samples are anomalous. 

There is generally good correlation between soils with anomalous zinc 
values and anomalous lead values; however, several samples are anomalous in only 
zinc or lead. 

On Line 1 the anomalous areas are Sample Nos. 15to25, 35to45, 50to60, 78 
to 82 and 97 to 99. 

On Line 2, anomalous areas are Sample Nos. 10 t o  12, 17 to 22, 28 t o  33, and 51 
to 57. 

On Line 3 the anomalous areas are Sample Nos. 20 to 26, 101 - 102, 107, 141- 
142 and 146-147. 

On Line 4 the anomalous areas are Sample Numbers 000 to 006 and 010 to 017. 

On Line 5 the anomalous areas are Sample Numbers 005 to 011 and 017 to 019. 

Follow-up soil sampling and prospecting should focus on all these areas, 
particularly on Line 1 at Sample Numbers 15 to 25, 35 to 45, and 50 to 60. 
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Other p r i o r i t  ya reas  f o r  fo l low-up work would be on L ine  2 a t  Sample Nos. 28 

t o  33 and 51 t o  57, on L ine  3 a t  Sample Nos. 20 t o  25, on L i n e  4 a t  Sample Nos. 000 t o  

006 and 010 t o  017 and l i n e  5 a t  Sample Nos. 005 t o  011. 

RECOWENDATIONS AND CONCLUSIONS 

Fur ther  exp lo ra t i on  work us ing  t h e  Devonian-Missippian age Sedex b a r i t e -  

lead-zincmodel i s w a r r a n t e d f o r t h e M i n e r a 1  King Mine-Toby Claims area. This  work 

should inc lude fo l low-up s o i l  sampling and prospect ing the  areas shown by t h e  1986 

work t o  be anomalous i n  z i n c  and lead. 

Systematic rock sampling o f t h e  host  carbonate beds should be donenear t h e  

Minera l  King Mine deposi ts  i n  order  t o  c o l l e c t  conodont f o s s i l s  f o r  age dat ing.  

Also, more b a r i t e  samples should be c o l l e c t e d  f o r  su lphur  i so tope ana lys is  

i n  order  t o  conf i rm t h e  Devonian age ind i ca ted  by the  1986 data. 
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COST STATEMENT 

TOBY CLAIMS 1986 EXPLORATION COSTS 

WORK DONE OCTOBER 5-11, 1986 

FIELD 

1 Geologist, 7 days @ $250/day 
3 Samplers, 7 days @ $175/day 
Rooms, Food, Fuel 
Maps & Geochem Supplies 
Airfare (Vancouver-Cranbrook-return) 
Truck Rentals 
Honda 4-wheeler rental 
Geochem Analysis 

OFF I C E  

1 Geologist, 3 days @ $250/day 
Secretarial 
Drafting 

1,750.00 
3 , 675.00 
1,216.59 
150.00 
275.00 
560.00 
210.00 

2,424.95 

750.00 
150.00 

1,085.00 

Total : 
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SOIL GEOCHEH I C P  RESULTS 
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APPENDIX I1 

SULPHUR ISOTOPE ANALYSIS DATA 



I + Energy, Mines and Cnergie, Mines et 
Resources Canada Ressources Canada 

Earth Sciences Sciences de la Terre 

Geological Survey of Canada Commission geologique du Canada 
601 Booth Street 601, rue Booth 
Ottawa, Ontario Ottawa (Ontario) 
K1A OER KIA OE8 

Y w r  ble Volre rbtbrence 

Our 61e Notre rbl6rence 

July 21,1987 

Mr. C. Graf, 
Active Minerals Explorations Ltd. 
Suite 1010 - 837 West Hastings St. 
Vancouver, B.C. 
V6C 1B6 

Dear Chris: 

I owe you a letter to confirm the information transmitted to you in a telephone 
conversation a few weeks ago. 

1. 

2. 

3. 

The S-isotope data on five of your six samples are as follows: 

SP-4664 (R86MK001) + 22.5 
SP-4665 (R86MK004) + 19.4 
SP-4666 (R86MK005) + 26.5 

SP-4668 (no number) + 14.6 
SP-4667 (R86MK006) + 23.6 

The missing sample has been found; i t  had been inadvertently mis-labeled as a 
second half of SP-4664. It has been assigned the number SP-4669 and both it 
and 4664 are being re-submitted for analysis. I can only assume 4668 and 4669 
are equivalent to your sample numbers 002 and 003 although these numbers 
could not be seen anywhere on the samples. 

Sample SP-4668 yields an anomalously low value, the reason for which is 
unclear. The sample itself is very different from the others you sent. All other 
samples consist of more-or-less massive barite with galena occurring as streaks 
or wisps with minor amounts of honey-coloured sphalerite. SP-4668, on the 
other hand, consists mostly of honey sphalerite in a matrix of mainly barite. 
One possible reason for the low S-isotope value might be a poor separation of 
very light-coloured sphalerite from barite. A mixture of sulphide and sulphate 
would definitely tend to “lighten” the sulphate isotope values. 

... 2 

Canadz 



- 2 -  

4. For the record, several years a o I had three samples of barite from the Mineral 
King dump analyzed with the B ollowing results: 

SP-981 
SP-982 
SP-983 

+ 24.3 + 26.8 + 29.6 

These results are more in line with the majority of your samples (except 4668, 
of course). If one excludes this value, Mineral King barites (your samples plus mine) 
range from + 29.6 to + 19.4 with an average of + 24.7. 

5. I enclose copies of relevant pages from the paper by Claypool et al. on the 
S-isotope curves for seawater. Fig. 9 is a general curve for the Phanerozoic. 
The Mineral King barite values would seem to fit best somewhere in the Siluro- 
Devonian. A detail of the Devonian is shown in Fig. 6 and I would suggest the 
data best fit the Upper Devonian. 

As you can see, S-isotopes don't produce an unequivocal age but do seem to 
indicate a Cambrian or Proterozoic age is unlikely. We'll see what values 4664 and 
4669 give when they're re-done but I would suggest that, in the meantime, a good 
attempt be made to secure conodonts from the host carbonates. If they're Devonian, 
they should (a) have a good conodont population, and (b) yield a correspondingly good 
age which should settle the question. 

I hope these results are helpful; I think it's the best we can expect for dating by 
S-isotopic means. I'll keep you posted on the new results when they come in. 

Sincerely, 

D.F. Sangster 
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Fig. 9. Summary sulfur isotope age cuwe for sulfate. All data from our work, and most of 
those Published elsewhere (for references see Figs.4--8) are shown as solid orem or lines 
that, Walltatively indicate the number of analyses, plotted a t  their most probable age. 

dashed lines signify the range of relatively few analyses. The henuy line is our 
k t  estimate (see text) for 6''s of sulfate mineral in equilibrium with the world ocean 

sulfate of that date. The shoded area is our estimate of the uncertainty of this 
curve. .,c.-"', - 



STATEMENT OF QUALIFICATIONS 

1, Chris Graf, do hereby declare that: 

I graduated from the University of British Columbia, Vancouver, British 
Columbia in 1974 with a B.Ap.Sc. Degree in Geological Engineering. 

That I am a registered Professional Engineer in the Province o f  British 
Columbia. 

( 1 )  

(2) 

That I have practised my profession for ten years with numerous mining 
companies in British Columbia. 

( 3 )  

W Chris Graf 
1010 - 837 West Hastings Street 
Vancouver, B.C. 
V6C 1C4 










