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1. SUMMARY AND CONCLUSIONS 

During the  period from May 8 t o  July 1 9 ,  1979, 4 men conducted 

geological mapping, so i l  sampl ing , radiometric, ground magnetometer 

and E.M.-16 surveys, on 54 km of established grid,over M.U.T. claims 

1 t o  6. 

Analysis of  geological ,  geochemical and geophysical data 

included i n  t h i s  report,  has led t o  t h e  following conclusions:- 

1. The presence of an in t rus ion a t  depth beneath M.U.T. H i l l ,  

i n  t he  area north and west of t he  1978 d r i l l  camp, is evidenced by: 

a l a rge ,  annular geochemical zonation pat tern ,  by a coincident 

magnetic-radiometric high and by a centra l  zone of e r r a t i c  and 

var iable  hydrothermal a l t e r a t i o n ,  polymetall i c  vein mineralization,  

tungsten skarns and iron enrichment. 

2. Secondary s t ruc tures  i n  t he  a r g i l l i t e s ,  which s t r i k e  north- 

e a s t e r l y  and dip southeastward a t  angles greater  than 55O, provided 

conduits f o r  ascending hydrothermal solut ions  and may ult imately 

have control led emplacement of the  buried in t rus ion.  

3.  Evidence i s  not conclusive a s  t o  the  type of  in t rus ion 

present;  whether o r  not ,  f o r  example; i t  i s  a porphyry molybdenum 

system separate  t o  t he  Lost Creek stock, o r  an extension of  t he  

stock south and west beneath M.U.T. H i l l .  The character  of  i n -  

t rus ion and mineralization ( i f  any) beneath a p l i t e  d r i l l e d  i n  

holes 78-2 and 77-1,is of i n t e r e s t  i n  t h i s  regard and a d r i l l  hole 

is  recommended t o  r e d r i l l  the  a p l i t e  t o  a maximum depth of 250111. 



2. 

4. The remarkably high values i n  z inc-s i lver  and displaced lead- 

f luor ine  geochemical anomalies on M.U.T. claims 5 and 6 ,  suggest t h e  

possi bi l  i t y  of  stratabound, replacement lead-zinc-si lver deposits .  

The l i n e a r  nature of  t he  anomalies suggests s t ruc tura l  ra ther  than 

s t r i c t l y  1 i thological  control . In this regard, commonly recess ive ,  

massive spha le r i t e  veins - a r e  found well above t he  anomalous areas.  

Such veins were not noticed during mapping of the  anomaly zones. 

Intensive prospecting, trenching,  continuous chip sampling of bed- 

rock and a d r i l l  hole near 491E, 500.5N, a r e  recommended t o  loca te  

a local  source f o r  the  various geochemical anomalies. 

5. The study has downgraded the  prospect of economic skarn 

tungsten deposits  i n  t he  bulk of t h e  non calcareous a r g i l l i t e s .  

The skarn tungsten t a r g e t  may e x i s t  i n  s t ruc tura l  t r aps  w i t h i n  the  ' 

lower calcareous u n i t s ,  contacting an in t rus ion beneath M.U.T. H i l l .  

The abundance of  carbon and sand i n  t h e  calcareous rocks is  thought 

t o  hamper formation of  economic s chee l i t e  deposits .  



2. INTRODUCTION 

i ) ECONOMIC INTEREST, OBJECT1 VE AND APPROACH 

The BP work program i n  1979 was designed t o  establish surface 

evidence of a buried "porphyry" molybdenum system, which was suspected 

t o  underly the M.U.T. 5 and 6 claims. The presence of such a system 

was suggested by: 

1. The discovery of an a p l i t i c  intrusion, intersected i n  

diamond d r i l l  holes 77-1 and 78-2, which carr ies  f ine  grained molybdenite 

mineralization and crosscutting quartz stringers w i t h  secondary b i o t i t e  

and s e r i c i t e  a1 teration. 

2. Crosscutting quartz veins i n  d r i l l  core selected from 

a r g i l l i t e  and limestone units above the intrusion which contain anomalous 

trace element values of 300 ppm Mo, 500 pprn C u ,  2.65% Z n ,  4.1 ppm Ag, 

3,250 ppm Mn, 2,280 ppm B i  , 5,880 ppm F,  80 ppm Sn and 500 ppm W. 

3. The presence of nearby 1 ead-zi nc-si 1 ver and molybdenum-tungsten 

producers and prospects. 

4. The local presence of b io t i t e  hornfel s ,  wollastoni t e  quartz- 

ac t ino l i t e  and garnet-pyroxene skarn zones, indicating, hydrothermal 

a1 terat ion,  as  mapped by Poloni and Ramal ingaswamy. 

The exploration approach on the M.U.T. claims was t o  geo- 

logically map and geochemically sample the claims area. Intrusive 

features such as dykes, veins and hornfelsing, together w i t h  porphyry 

pathfinders elements would be used t o  define a central mineralized 

zone fo r  d r i l l  tes t ing.  
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A target  s i ze  fo r  the mineralizer stock, using the Trout Lake 

example, was thought to  be on the order of 125 m x 300 m,  grading 0.3% 

t o  0.5% molybdenum. A grid with l i n e  spacing of 150 m and a sample 

spacing of 50 m was deemed adequate t o  delineate such a "porphyry" centre,  

i f  present, on the M.U.T. claims. 

i i ) LOCATION AND ACCESS (See Figure 1 and 2) 

The M.U.T. claims are located in southeastern B.C.  i n  the 

Nelson Mining Division (N.T.S. 82F/3 a t  49' 05' North Latitude and 

117' 12' West Longitude). The claims l i e  north and south of the Lost 

Creek Valley road, approximately 38.4 a i r  kilometres eas t  of Trail and 

14 a i r  kilometres east-southeast of Salmo, B.C .  

The d r i l l  camp on "M.U.T. Hil l" ,  between Wilson Creek and ' 

Lost Creek, and much of M.U.T. claims 5 and 6 are accessible by a good 

4 wheel drive road, which runs 6.5 kilometres north from Highway 3, a t  

a point 2.2 kilmetres eas t  of Highway 6 (Salmo Nelway). 

M.U.T. claims 1 and 2 are accessible by a poor quality 4 wheel 

drive road, which follows the 1,250 metre elevation contour, on the 

northside of Lost Creek eastward from the Jersey Mine. Access t o  Nevada 

Mountain is  by helicopter from Tra i l ;  40 a i r  kilometres t o  the west, o r  

Castlegar; 42 kilometres t o  the northwest. 

i i i  ) CLAIMS OWNERSHIP, STATUS AND .APPLICATION OF ASSESSMENT WORK (See Figure 2) 

The M.U.T. claims are owned by Mr. John M. Mirko and 

Mr. Ian G Sutherland and held by Benson Mines L t d . ,  under an option 
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agreement. An option agreement for  fur ther  exploration between 

Benson Mines Ltd. and BP Minerals Limited was finalized on 

June 5,  1979. 

The M.U.T. mineral claims comprise 3 groups as follows:- 

Group Claims Units Record No. Anniversary 

M.U.T. Group A M.U.T. 1 10 371 (ll) Nov. 30180 
M.U.T. 4 16 374 (11) Nov. 30180 

M.U.T. Group B M.U.T. 2 10 372 (11) Nov. 30/79 
M.U.T. 3 16 373 (11) Nov. 30/79 

M.U.T. Group C M.U.T. 5 16 377 (12) Dec. 7/80 
M.U.T. 6 16 378 (12) Dec. 7/80 

1979 assessment work credi t s  a re  applied as follows:- 

Group Cl aims Units Credits Applied New Expiry Date 

M.U.T. A M.U.T. 1 10 4 years Nov. 30184 
M.U.T. 4 16 4 " Nov. 30184 

M.U.T. B M.U.T. 2 10 3 years Nov. 30182 
M.U.T. 3 16 3 " Nov. 30182 

M.U.T. C M.U.T. 5 16 5 years Dec. 7/85 
M.U.T. 6 16 5 " Dec. 7/85 

iv )  HISTORY (See Figure 14 A ) .  

The M.U.T. claims were staked i n  November and December of 1976 

by J .  Mirko and I .  Sutherland to  secure ground adjacent to  the Molly 

and Jumbo claims, suspected to  contain economic concentrations of 



molybdenum and tungsten. 

The general area has been extensively prospected since 1895, 

when the Southern Belle group (including the United Verde claims) were 

staked over silver-lead-zinc-gold mineralized quartz veins, south of 

Wilson Creek. Replacement lead-zinc-pyrite deposits i n  carbonate rocks 

were mined a t  the H . B . ,  Jersey, Reeves-McDonald, and Hunter V properties 

from 1902 u n t i l  1957. Skarn tungsten deposits were mined a t  the 

Emerald, Feeney and Dodger properties during the 1950's. The Molly 

Mine, owned by Cominco, was operated from 1914-1917 and produced 25,000 

pounds of molybdeni t e  concentrate. Tungsten as scheel i t e ,  i n  

association w i t h  molybdenite, was discovered i n  1952 by J .  Gallo. 

Trenching was in i t i a t ed  over a wide area of the Molly claims and on 

what i s  now the M.U.T. claims. 

In 1977, Westwind Mines; under option agreement w i t h  Mirko 

and Sutherland , conducted geological mapping, select ive sampl ing of 

showings, grid establishment, road repair  and 156.5 metres of AQ diameter 

diamond d r i l l i n g  in hole 77-1. Supervision and reporting on the 1977 

project was by J .  Montgomery, P.Eng., and G. Von Rosen, P.Eng. An 

Assessment Report (#6667) by V.M. Ramal ingaswamy indicates an apl i t i c  

intrusion was intersected i n  hole 77-1 from 149.5m - 156.5 m. The 

ta rge t  fo r  the d r i l l i n g  was skarn tungsten- molybdenite mineralization 

a t  an hypothesized grani te-1 imestone band contact. 

In 1978, Benson Mines Ltd. , dri 1 led 454 metres of AQ core 

i n  diamond d r i l l  holes 78-1, 78-2, 78-3. Hole 78-1 penetrated 116.7111 

of a r g i l l i t e  and minor limy a r g i l l i t e  before termination i n  broken 

ground. Hole 78-2, inclined 70' bearing northwest, cored 226.52 m 



of a r g i l l i t e  t o  i n t e r s ec t  a p l i t e  and terminated a t  236.28 m i n  

s i l i ceous  a p l i t e .  Hole 78-3 was col lared 5 m south of t he  M.U.T. 

Adi t on Lost Creek, and d r i l l e d  a t  90' f o r  a t o t a l  of 101.8 metres. 

The hole in tersected gran i te  and interbedded a r g i l l i t e ,  s i l i c eous  

sediments, skarn and a r g i l l i t e .  Narrow in te r sec t ions  of skarn assayed 

from .18% t o  1.6% W ~ ~ w i t h a c c e s s o r y  Mo S2 from 0.02% t o  0.30%. 

Additional mapping, road and d r i l l  s i t e  construction and sampling 

of the  M.U.T. Adit,  United Verde and 1% showing were a l so  completed 

i n  t h i s  summer. 

In 1978 Cominco completed a substant ia l  diamond d r i  11 ing 

program in  t he  limestone - Lost Creek gran i te  contact  area of t he  

Molly claims. The extent  and r e s u l t s  of  t h i s  program a r e  not known 

t o  the  author. 

This repor t  covers the  1979 exploration program on t he  M.U.T. 

claims, conducted by BP Minerals Limited. 

v)  TOPOGRAPHY, CLIMATE AND VEGETATION 

The M. U.T. claims 1 i e  w i t h i n  t he  Cassiar-Col umbia Physiographic 

Region;in the  Selkirk Mountain system, a t  t he  southern end of the  

Nelson ( .Quartzi te)  Range. 

Local e levat ions  range from 762 m i n  Lost Creek t o  1,884 m 

on Nevada Mountain. The claims l i e  between two heights of land; M.U.T. 

1 and 2 a r e  on the  southern slope of Nevada Mountain and M.U.T. 3-6 

a r e  on the  northwestern slopes of Lost Mountain. The northwestern 

slopes of "M.U.T. Hi l l "  and the  val ley of Wilson Creek a r e  rugged and 

steep.  The area of M.U.T. 3 and 4 has generally recessive topography 



r is ing moderately southeastward to  Lost Mountain. 

The local climate is  cool temperate w i t h  a mean annual preci- 

pation of from 100-125 cm. The period of greatest  precipation i s  during 

midwinter with very minor precipation during midsummer. The mean annual 

snowfall on "M.U.T. Hill" (elevation 1,521 metres a.s.1.)  would be approxi- 

mately 1.8 metres. A t  the end of spring r u n  off i n  l a t e  April t o  mid May, 

the only assured water supply on the M.U.T. claims is Lost Creek and 

E North and South Tributary of Wilson Creek. A small creek a t  490 , on 

the main access road'to "M.U.T. Hill",  provided a low volume water source 

until mid July. 

Vegetation cover includes subalpine Engelman Spruce, subalpine 

Fir and some Inter ior  Western Hemlock. Forest f i r e s  have destroyed much of 

the timber, particularly i n  Wilson Creek Val ley, where a succession fores t  
E E I of perennials and tamarack now grows. The ent i re  area from l ine  512 to  518 , 

is  choked w i t h  a dense growth of alder and scrub spruce. M.U.T. Hill from 

E E l i ne  498.5 t o  494 supports l i t t l e  t ree  growth and is carpeted by coarse 

grasses. 

3 .  SUMMARY OF WORK - 1979 

During the period of May 8 to  July 19, 1979, 4 men - 2 geologists 

and 2 ass is tants ,  conducted geological mapping, geochemical sampling , 

geophysical surveys, camp construction, g r i d  preparation and rock 

chip sampling on the M.U.T. claims 3-6.  An additional two days of 

helicopter assisted mapping and sampling was completed on M.U.T. 1 and 

2. This report summarizes the extent,  scope and resul ts  of the summer's 

f i e l d  work. 

i )  PHYSICAL WORK 

a )  Bull dozer: A Komatzue bull dozer was contracted from Pi netree Logging 



Co. Ltd., of Salmo, B . C . ,  i n  early May to  c lear  snow from the "M.U.T. 

Hill" access road and d r i l l  camp. The snow averaged 0.6 metres 

E the road along l ine  492.5 and approximately 1.2 metres deep a t  

on 

camp. 

b) Grid Preparation: (See Figure 3) 

Amex Exploration Services of Kamloops, B.C . ,  was contracted 

t o  provide 43.4 l ine  km of compass, slope-chained grid,  on M.U.T. 

claims 3-6. The contract ra te  fo r  this work was $313.66/line km. 

N Transit survey of east-west oriented, 3.3 km long baseline (line 500 ) , 

was subcontracted by R.  Strothers and Associates (B.C. L.S.) of 

Kamloops, B.C. The survey was in i t i a t ed  a t  ON OE on the Benson Grid 

and t ied  in to  elevation point 4,989' (1,521 m), on M.U.T .  Hill. 

Elevations were carried for  a l l  hubs on the baseline. The survey 

required 2 surveyors, working 5 days, t o  complete. 

The BP grid was designed to  r u n  t rue north-south with an 

N east-west trending cut t i e  l i n e ,  a t  480 i n  the south of the claims 

area. Tie-in of the northern l ines was by compass topofil l ines 

running east-west. Most cut 1 ines and topo-fi1 extensions t o  the 

N t i e  l ine  480 suffered deviations due t o  dense bush and steep 

topograph. The l ines  were compassed off  the baseline a t  intervals 

E E of 150 m except from 503 to  518 where l ine  spacing is  300 m and 

600 m due t o  cost considerations i n  cutting very dense bush. The 

s tat ion interval on a l l  l ines  i s  50 m ,  marked by flourescent 

flagging and black f e l t  pen on p las t ic  tie-vac tags, t ied  t o  t ree 

branches. 



i i ) GEOLOGICAL MAPPING 

Two geologists (Mike Bradley and Bi 11 Clark) spent approxi - 

mately 6 weeks mapping the M.U.T. claims. Outcrop mapping was con- 

ducted on the BP control g r i d ,  the Benson Mines northeast-southwest 

trending baseline and along the M.U.T. - Molly Claims access road. 

An examination of the Jumbo, United Verde and M.U.T. A d i t  spoil heaps 

and of the M.U.T. trenches was completed in the course of routine mapping. 

Field information was transferred t o  the slope corrected 

grid,  superimposed on a topographic base map, a t  a scale of 1:5,000. 

The topographic base was reconstructed from a controlled contour map; 

"Salmo - Sheep Creek" Sheet 82F/3b S1/2, Special Project number E.P.9 

( a t  an original scale of (1:12,000) contour interval of 50 fee t  

(15.24 m) ) available from the Surveys and Mapping Branch i n  Victoria. 

A preliminary examination and "grab" sampling of crosscutting 

vein material from diamond d r i l l  holes 77-1, 78-1 and 78-2 was made 

t o  check fo r  anomalous concentrations of elements known t o  be path- 

finders i n  molybdenum porphyry systems. The resul t s  are  summarized 

i n  Table 1 and 2, and indicate the presence of highly anomalous con- 

centrations of Mo, Z n ,  Ag, B i ,  F and W. S i l i c i f i ed  and hornfelsed 

a r g i l l i t e  and skarned limestone-limy a r g i l l i t e  bands occur through- 

out hole 77-1. Pyrrhoti t e ,  pyri te ,  sphal e r i  t e ,  molybdeni t e  and 

scheel i t e  are  noted in quartz (+ - ca lc i t e )  veins and fractures ,  i n  the 

lower 60 metres of hole 77-1. Crosscutting quartz veinlets with 

narrow s e r i c i t e  selvedges containing minor disseminated fine-grained 

molybdenite, were noted i n  fine-grained granite and ap1 i t e  in 

holes 77-1 and 78-2. 

Dur ing  a one day cursory examination of the property by 

the author and J .  Mirko, several rock types were collected for  t h i n  



TABLE 1 ORIENTATION GEOCHEMISTRY ON THE MUT CLAIMS - PROJECT 517 

SAMPLE H O L E  FOOTAGE MO CU PB ZN AG AU w SN' F 
t # PPM PPM PPM PPM PPM PPB PPM PPM PPM ROCK TYPE 

28 UV 78 E. Ext, 2 2 '  30 2 1 0 . ' 0 , 8  nd 

29 77-1 Open p i t  19 87 15 1560 1.2' 70 

30 Felted ser?  13  70 25 156 1 , O  10 

1230 Ser,  contact  g r ,  & arg ,  ; mo + py 
. 270 Mo on Fr, i n  grani te  

1520 Ser ic i  t i  zed grani te  To,, Mo, Py 
.220 Mo i n  veins i n  Si1,  a rg ,  or grani te  . 
335 Granite 
700 A1 tered g ran i t e  w i t h  MoS2 
330 Dead arg ,  
105 Arg, cut by quartz vein 
560 In Arg, f a u l t  zone; vein sulphide 
630 Arg, w i t h  d i s s ,  py & small q t z  veins 

(shear zone?) 
770 HornFelsed Arg, cut by qtz, c a l c i t e  veS4 

carrying sul phi de 
. 270 Arg, with small q tz ,  veins (with minor 

40 
P O  & SP 

18000 Hornfels and skarn w i t h  minor d iss  po 
30 1200 Arg, with 2 cm qtz-pot minor cpy vein 
30 . . 1150 Hornfels and cherty skarn lcm q tz ,  

(minor sulphide vefn 
30 , 860 bx, Arg, Frag, 'with py(fau1 t )  healed w i  

qtz .  veins 
s i l i c i f i e d  Arg, w i t h  d i s s  po and , 3  cm 

qtz-py( po, cpy?)vein 
cherty apl  i t e ?  1 cm q t z  & minor Mo vein 

w i t h  2 cm s e r i c i t e  env, 
f. g: gr'ani telporph?; .5cmqtr-po-Mo vein 
Fine grained grani te? a p l i t e ;  q tz  veins - MO & s e r e  en 
Arg, with 2cm po r i ch  vein i n  skarn zon 
S i l i c i f i e d  hornfels-cherty sed, cu t  by 

very t h l n  Iio zon 
Q$z, vein i n  skarn, fel 'd, py, b io t ,  dar 

gray react ion zone around feldspar  
Hornfelsed cherty gray sed w i t h  d iss  py 

s p h  vein 
~ a i c ?  material , velns,  boxwork (-? 

5 9200 Feld. (ser)veinlvug; 1 imoni t e ,  Mo? 
40 , 380 weathered medium gra in te  grani t e ~ 2 %  Bi 

500 8500 Kaol , a l t ,  Fcld on s ides ,  boxwork, v u g ,  
Far, Molybdcni te?  Serici  t e  



TABLE 2 

- A n a l y t i c a l  Results -A-77-1 Dinlonil Drill Hole (PPM), - M m U - T *  Smrhs 
-4 

l o o  



sectioning and density determination. The densi t ies  were desired t o  

indicate i f  enough contrast  existed between a1 terd and unal tered 

sediments and the Lost Creek stock to  warrant a gravity survey i n  

search of a gravity low "porphyry" or  gravity high ore zones. The 

denisty resu l t s  a re  presented i n  Table 3. The density contrast  

between sediments and granite was thought to  be too low and the 

topographic r e l i e f  too steep, t o  j u s t i f y  a gravity survey. 

N Outcrop exposure south of 1 ine 500 would average approxi- 

mately 5% and southeast of Black Bluff Fault, perhaps 2%. North of 
N l i n e  500 outcrop exposure would average 20%-30% i n  rather steep 

topography. T h i s  area has been mapped mainly along l ines ,  as  dense bush, 

steep t e r r a in ,  f r i ab le  rock and i n  sane cases wet moss on outcrop hampers 

progress i n  an northeast-southwest direction. 

The main objective of mapping was to  discover surface 

manifestations of subsurface intrusive ac t iv i ty ,  which signs,  together 

w i t h  geophysical and geochemical i n p u t  would ta rge t  a "central" 

zone fo r  l a t e r  d r i l l i ng .  Such features as  a l te ra t ion  type and i n -  

t ens i ty ,  rock type and facies  changes, economic mineral s and showings, 

veins, dykes, breccias, lime content and s t ructure were routinely 

noted. A determined e f f o r t  was not made i n  the f i e l d ,  t o  delineate 

the inherent s t ructure and stratigraphy of the local sedimentary 

formations. The local s t ructure is  very complex and there are  very 

few continuous and eas i ly  recognizable marker horizons exposed in 

the column. Continuity and section traverses down rdiges and 
E creek cuts were made i n  the area of l i n e  495.5 and eas t  of l ine  500 E 

514~. 180 rock chip samples of background units,  vein material and 

economic mineralization features such as skarns and showings were 



TABLE 3 

Sample # 

2 

3 

14 

Representative Rock Samples 

from the M.U.T. Property 

For Dens i t y  Determi na ti ons 

Bulk 
Density Descri  tio on 

2.63 Apli te  almost aphanitic w3th 2.5 cm q tz  veins 
509' 77-1 

2.60 fine grained grani te  l e s s  than 1% mafics 
455' 77-1 

2.60 f i n e  grained grani te  w i t h  strange t h i n  l a rge  
oriented b i o t i t e  c rys t a l s  
763.5' 78-2 

2.58 medium t o  coarse grained grani te  -10% b io t i  t e  
weathered 

2.60 medium t o  coarse grained grani te  a l t .  plag+ 
ser. + qtz.  + kaol? 
761' 78-2 

2.58 medium grained grani te  weathered 

2.74 a r g i l l i t e  w i t h  minor po and q tz  veins 
195' -77-1 

2.73 hornfels & cherty skarn 
450' 77-1 

2.59 hornfel s weathered (1 imoni t e )  

2.60 cherty s i l i c i f i e d  hornfels? w i t h  minor q t z  veins 
490.3' 77-1 

2.88 s i l i c i f i e d  limestone 2/3 of surface weathered . 

2.55 s i l iceous  limestone weathered carbonate leached 
out  

2.80 bedded s i l iceous  limey skarn 

2.79 s i l i c i f i e d  limestone 

3.26 garnet - p x  - q tz  skarn + po? 



made t o  complement the geochemical survey. 

A report on the geology of the M.U.T. claims follows i n  

Section 4. 

i i i ) GEOCHEMICAL SURVEYS : 

Two men coll ected approximately 1,175 soil  /tal us samples and 

36 stream sediments during the period Nay 15 to  July 15, 1979. The 

so i l  samples were collected every 50 m on 51.4 km of cut and topofil 

grid l ines  spaced 150-600 m apart  and oriented north-south. Most 

samples were collected from the BF horizon a t  a depth of 6-12 cm. 

The samples were analyzed by Rossbacher Laboratory Ltd., of 

2225 S. Springer Avenue, Burnaby, B.C. ,  by geochemical analysis, 

u s i n g  a to ta l  (perchloric acid) extraction. The following detection 

l imits  apply t o  the elements analysed: 

Copper 1 PPm *Si 1 ver 0.2 ppm 

Molybdenum 1 " Tungsten 2 " 
Zinc 1 " F1 uori ne 10 " 

*Lead 2 " "Background correction appl ied. 

Soils were routinely analyzed for  pH t o  determine areas of excessive 

acidi ty or a lka l in i ty  which would a f fec t  the relat ive mobility of 

pathfinder elements. The f i e l d  and analytical data were keypunched, 

then arithmetic and logarithmic histograms plotted to  determine 

normal or lognormal-like dis tr ibut ions.  The data l i s t i n g s  for  M.U.T. 

claims 1-6 are presented i n  Appendices 4 and 5. Logarithmic 

histograms (giving lognormal-like distributions),  for  data on M.U.T. 



claims 3-6, are  presented, by element, i n  Appendices 6 and 7. Symbol 

plots were prepared for  1,230 samples (being a l l  the so i l / ta lus  fines 

data from M.U.T. claims 1-6) for  each element, u s i n g  a s t a t i s t i c a l  

approach. These computer-generated plots were printed on a geology- 

topography base and are presented i n  Appendix 8, Figures 10 to  10H. 

Each symbol corresponds to  a concentration interval i n  ppm, a rb i t r a r i ly  

chosen about intervals generated u s i n g ;  the lognormal mean, mean + 1 - 
standard deviation, mean + 2 standard deviations, twice the mean - 

plus 2 standard deviations (2 ( M + ~ s T D ) ) .  Values i n  ppm are indicated 

beside highly anomalous samples. 

Isoanomaly interpretation maps, indicating moderately and 

highly anomalous zones fo r  each element, were prepared by the 

geochemist from the raw symbol plots,  before p r i n t i n g  wfth the geo- 

logy. The interpretation maps w i t h  geological input a re  presented 

i n  Figures 12 and 13. 

E Geological cross section E-E' (1 ine 495.5 ) incl udes con- 

centration graphs for  a l l  so i l  and rock chip samples on the section 

1 ine. The graph was prepared t o  emphasize the apparent l i thological 

control of cer tain geochemical anomalies. 

A geochemical report i s  presented i n  Section 5.  

iv)  GEOPHYSICAL SURVEYS: 

Two men conducted ground magnetometer and E.M.-16 surveys 

on 53 km of cut and topofil grid,  on M.U.T. claims 3-6, during June 

and July, 1979. A routine ground radiometric survey was completed 



during geochemical sampling of the grid. The survey was designed t o  

detect radiometric contrast reflecting changes i n  u n i t ,  facies or  

al terat ion (e.g., potassium) type. The instrument used was a Rand 

type 1597A Gamma Scinti  11 ometer , giving to ta l  count readout. T h i s  

u n i t  is  unable to  distinguish between potassium, uranium or  thorium 

sources. 

The V.L.F. E.M.-16 u n i t  was rented from Geonics Limited of 

Mississauga, Ontario. The purpose of the survey was t o  detect 

s t ructure,  relat ively shallow conductors - due to  graphite or  metallic 

ore and u n i t  or  a l terat ion changes - indicated by areas of contrasting 

conductivity. 

The ground magnetic survey employed a McPhar Flux-gate 

Magnetometer - Model M7O0, (rented from Phoenix Geophysics of Vancouver) 

which has a sens i t iv i ty  of - + 10 gammas. Purpose of the survey was t o  

locate areas of contrasting magnetics, indicating variations of content 

of primary o r  secondary magnetic minerals (magnetite, pyrrhoti t e )  . 
Large scale  l i thological changes, structures and magnetic skarns are  

detectable w i t h  this method. 

A geophysical report summarizing instrumentation, theory, 

methodology and interpretation is  found i n  Section 6. 



4. GEOLOGICAL REPORT 

i ) REGIONAL GEOLOGY : (See Figures 4, 4A, 14A) 

The geology of  t he  Salmo area has been studied by 

L i t t l e ,  H.W. (1950 and 1960) and Walker, J.F. (1934) of  t h e  

Geological Survey of Canada and i n  g rea te r  de t a i l  by Fyles, J.T. 

and Hewlett, C . G .  (1959) of the  Br i t i sh  Columbia Department of 

Mines . 

The area l i e s  near the  southern end of  t he  Kootenay 

a r c  a curv i l inear  s t ruc tura l  be l t  of upper Proterozoic t o  lower 

Palaeozoic,miogeosynclinal metasediments. Regional metamorphic 

grade i n  t h e  Salmo area is  characterized by c h l o r i t e  and b i o t i t e  

zone assemblages. 

The Palaeozoic formations a r e  separated by 2 south ' 1 

and eastward dipping regional t h r u s t  f a u l t s ,  i n to  3 northeast  and 

north trending be1 t s  : 

1 )  The westernmost Mine Be1 t is  mainly comprised of 

rocks of t h e  ea r ly  Cambrian Laib Formation, including 

a 30 metre th ick limestone bed - the  Reeves Member 

(Badshot Formation), which hosts t h e  major 1 ead-zinc 

deposits  of t h e  be1 t .  

2) The central  Black A r g i l l i t e  Belt  is  separated from the  

Mine Belt by t he  A r g i l l i t e  ( t h r u s t )  f a u l t .  The A r g i l l i t e  

Be1 t contains black a r g i l l  i t e ,  1 imy and arenaceous black 

a r g i l l i t e ,  minor qua r t z i t e  and black limestone beds of 

t he  Ordovician Active Formation. 
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22. 

31 The Eastern Belt i s  separated from the Arg i l l i t e  Belt 

by the  Black Bluff Thrust Fault. Phyl l i t e ,  carbonate 

and quar tz i te  members of t he  Cambrian Laib Formation 

comprise the  Eastern Be1 t .  

The be l t s  a r e  i r regula r ly  intruded by north-northeast and 

east-west trending g ran i t i c  stocks and plugs,of probable ear ly  

Cretaceous age and post-contemporaneous a p l i t e  and f e l s i t e  dykes. 

The int rusions  a r e  cut  by b i o t i t e  r i ch ,  lamprophyre dykes. 

Structure  i n  rocks forming the  Kootenay a rc  is very 

complex. While l i t t l e  work has been done on the  Active Formation, 

i t s  s t ruc tura l  s t y l e  is  thought t o  be s imilar  t o  the  be t t e r  known 

Mine and Eastern Belts .  

The o ldes t  s t ruc tures  - cal led "privary" by Fyles, con- 

s i s t  of overturned and isocl inal  fo lds .  These were folded in to  

"secondary" s t ruc tures  l a t e  i n  the  primary deformation period. 

Bedding and th rus t  f a u l t s  which a r e  common throughout the  a r c ,  originated 

i n  t h i s  period and were ac t ive  during secondary folding.  

Regional t h rus t  f a u l t s  and primary fold axes follow the 

regional trend of the  Kootenay arc.  Primary fold  axes plunge a t  

shallow angles t o  the  south and southwest and axial  planes d ip  

eastward and southward. 

The M.U.T. claims a r e  located j u s t  north of a major 

f lexure  i n  t he  Kootenay a r c  where the  regional trend changes 

from northerly t o  nor theaster ly ,  then t o  eastward. 



A generalized interpreta t ion of the  s t ruc tura l  evolution of 

the Palaeozoic Be1 t s  i s  pfesented i n  Figure 4A. This cartoon i n -  

d icates  t he  mode of formation of the  Arg i l l i t e  and Black Bluff 

th rus t  f au l t s , a s  major zones of slippage between formations of con- 

t r a s t i ng  competence and duc t i l i t y .  Dolomitized zones i n  U n i t  5 - 
Reeves limestone, subadjacent t o  the  Arg i l l i t e  Fault ,  h o s t  replace- 

ment lead-zinc mineralization. Dolomitization preceeded emplacement 

of grani te  stocks but sulphide ore may well be re la ted t o  the  

intrusions.  

i i )  GENERAL GEOLOGY OF THE M.U.T. CLAIMS: 

The M.U.T. claims are  underlain by Pal aeozoic sedimentary 

rocks ascribed by Fyles and Hewlett, t o  the  "Black Argi l l i t e"  and ' 

"Eastern" Belts of rocks, i n  the  Salmo area.  The Black Arg i l l i t e  Belt 

i s  comprised of carbonaceous a r g i l l i t e s  w i t h  r e l a t i ve ly  t h i n  in te r -  

beds of carbonaceous limestone, lime-bearing and arenaceous a r g i l l i t e  

and quar tz i te ,  of the  Ordovician Active Formation. The Active For- 

mation underlies much of M.U.T. claims 5 and 6 and the northwestern 

half of M.U.T. claims 1 t o  4. 

The Black Bluff Thrust Fault,  which trends northeastward 

across the  southern portions of M.U.T. claims 3-6, brings rocks of 

the  Eastern Belt i n  contact with limy a r g i l l i t e  of the  Active 

Formation. The Eastern Belt i s  comprised of the Laib Formation, 

including upper Laib phyl l i t e  and underlying, Emerald member phy l l i t i c  

a r g i l l i t e ,  Reeves limestone, Truman phyl l i t e  and Reno quar tz i te .  The 

Eastern Belt rocks outcrop on M.U.T. claims 3-5, southeast of Black 

Bluff Fault and do not appear t o  have economic potent ia l .  



STAGE 1: Deposition of Active Formation (Unit 9 - black elastics) i n  24. 
Cambrian syncline. 
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Idealized Cross Section looking N;N.E. from the M.U.T. claims. 

STAGE 2 :  

Primary Deformation - 
development of i so-  
c l i na l  and overturned 
fo lds ,  Argill i t e  and 
Black Bluff t h rus t  
f a u l t s .  

STAGE 3 :  

Development of 
Iron Mountain 
overturned a n t i -  
c l i ne ,  "secondary" 
fo lds ,  axial  plane and 
transverse f a u l t s .  

STAGE 4: 

~ r a n i t i z a t i o n ( ? )  and 
emplacement of lower 
Cretaceous plutons i n  
fold s t ruc tures  w i t h  
f a u l t  control then 
glacia t ion t o  present 
erosion surface.  
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Figure 4A: An in te rpre ta t ion  of the  s t ructural  evolution of the  Palaeozoic 
Belts i n  t he  Lost Creek Area. 
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The s t r u c t u r e  o f  t h e  A c t i v e  and upper L a i b  format ions i s  very  

complex. I n  t h e  A c t i v e  format ion,  n o r t h  and west o f  M.U.T. H i l l ,  

"pr imary" i s o c l i n a l  and drag f o l d s  s t r i k e  0' t o  20' azimuth and plunge 

5' t o  15' t o  t h e  southwest. Bedding genera l l y  s t r i k e s  nor theas t  and d ips  

40' t o  70' t o  t h e  southeast.  Pr imary fo lds  south o f  M.U.T. H i l l  t r e n d  

nor theas t  and plunge 5' southwest. An i n t e r p r e t a t i o n  o f  t h e  s t r u c t u r e  

o f  t h e  Palaeozoic B e l t  rocks i s  i n d i c a t e d  i n  F igure  4A. The s t r a t i g r a p h y  

o f  t h e  A c t i v e  formation i s  bes t  exposed i n  t h e  nor thwest  s lope o f  M.U.T. 

H i l l  and i s  thought  t o  comprise: 

'r Top n o t  exposed - - - -  --  

+500m I A r g i l l i t e  p l u s  minor  limy a r g i l l i t e  

l O O m  Limy A r g i l l i t e .  
B lack l imestone 30m 
limy s i l t s t o n e  20m fl J 

A r g i l l  i t e  p lus  1  imy a r g i l l  i t e "  Skarns and hornfel 

+200m Base n o t  exposed 

a \h '% BLACK BLUFF FAULT \n d,/\s\ v,* \/'\4\ /\'A \n 

LAIB FORMATION 

The A c t i v e  format ion i s  i n t r u d e d  a long a  n o r t h e a s t e r l y  zone, 

which cu ts  across M.U.T. c la ims 1 and 2  and te rminates  a long an i r r e g u l a r  

southeast  t r e n d i n g  contac t  zone w i t h i n  t h e  area o f  t h e  M o l l y  claims. 

A p l i t e  i n t e r s e c t e d  i n  diamond d r i l l  ho les  77-1 and 78-2 i n d i c a t e s  t h a t  

an apophyses o r  "p lug"  o f  t h i s  i n t r u s i o n s  e x i s t s  under M.U.T. H i l l  

A t  t h e  M o l l y  Mine ( i n  t h e  no r the rn  area o f  M.U.T. c la im  4) 

and on t h e  Jumbo c la ims ( w i t h i n  M.U.T. 1 and 2) molybdenite m i n e r a l i z a t i o n  

occurs i n  a  sheeted zone o f  f i ne -g ra ined  g ran i te ,  beneath a  t h i n  contac t  

aureo le  o f  a p l i t e  and ho rn fe l s .  Tungsten as s c h e e l i t e ,  w i t h  l e s s e r  

amounts o f  f i ne -g ra ined  molybdenite and p o w e l l i t e  occurs i n  garnet- 



diopside skarn, within limestone on the  Molly claims and i n  s i l iceous 

limy quar tz i te  a t  the  M.U.T. ad i t .  Scheeli te i s  a l so  found in quartz 

stockwork, i n  a skarn zone northwest of D . D . H .  77-1 and in small,  l i n e a r  

act ionl i te-wol las toni te  skarn zones replacing limy a r g i l l i t e ,  with re- 

la ted b i o t i t e  hornfels,  a s  a t  the  "1% Yo3" showinq. The skarns range 

from 1 cm t o  1 metre w i d t h  and generally contain very low grade tungsten. 

Massive spha le r i t e  i n  quartz veins ocurrs i n  trench 3 and 4 and down- 

hole i n  diamond d r i l l  hole 77-1. Massive argentiferaos galena w t t h  

l e s se r  z inc ,  tungsten and gold values,  i s  found i n  quartz veins i n  

limy a r g i l l i t e ,  i n  the  United Verde Adits. 

The a p l i t i c  intrusion intersected by D . D . H .  77-1 and 78-2 

i s i n d i c a t e d  a t  surface,  i n  the  area north and west of the  M.U.T. Hill 

camp, by: e r r a t i c  zones of intense b i o t i t e  hornfels,  schee l i t e  bearing 

skarns and s i l i c i f i c a t i o n ,  by a general incrase in i ron  oxides on  

f ractures  and by occassional outcrop containing semi-massive spha le r i t e  

and pyrrhot i te  f r ac tu re - f i l l  ve in le t s ,  i n  hornfels. 

i i i )  DESCRIPTION OF UNITS: (See Figures 7,8,9) 

A) Palaeozoic Formations : 

a )  Cambrian Laib Formation: Units comprising the  Laib Formation 

a r e  exposed i n  sparse outcrop, i n  an area southeast of the  Black Bluff 

Fault,  on M.U.T. claims 3-5. Stra t igraphic  divisions a r e  those employed 

by Fyles and Hewlett, 1959 and by L i t t l e ,  1960. 

a . i )  Upper Laib Formation: The upper Laib Formation i s  an as ye t  

undivided mixture of phy l l i t e ,  muscovite-talc s c h i s t ,  phy l l i t i c  a r g i l l i t e ,  

black a r g i l l i t e ,  limy a r g i l l i t e  and grey limestone. 



The predominant rock type in the  formation i s  grey-silvery 

phyl l i t e  (Unit Cp),which i s  found throughout the area between the 

Black Bluff Fault and the Reeves limestone member. In a 100 metre 

wide zone at,and adjacent to  the  Black Bluff Fault, U n i t  Cp consists 

of complexlycontorted muscovite-talc s ch i s t .  Foliation orientations 

i n  this zone s t r i k e  north to  northeast and dip sub ve r t i ca l ly  to  

the  west. Elsewhere, the  u n i t  i s  strongly fo l ia ted  and  folded w i t h  

a common s t r i k e  t o  the  northeast and dips greater than 70°to the n o r t h -  

west and southeast. The u n i t  i s  commonly fine-grained, l i g h t  grey 

i n  colour,with muscovite pla tes  on a ra ther  crenulated fol ia t ion.  

U n i t  CAP-grey to  red phy l l i t i c  a r g i l l i t e  i s  recognizably 

derived from a r g i l l i t e  and occassionally preserves a r e l i c t  bedding 

cleavage. The u n i t  i s  commonly fine-grained and weakly t o  moderately 

fo l i a t ed ,  w i t h  muscovite on partings.  Red phy l l i t i c  a r g i l l i t e  is 

tex tura l ly  and compositionally similar t o  grey phyllite,with the 

exception of a reddish t i n t  due t o  dif fuse and mottling iron oxide 

s ta ining.  Limy a r g i l l i t e  - CApl, i s  very f r i ab l e ,  medium grey i n  

colour and has a carbonate content of perhaps 10%. The dis t r ibut ion 

of this  u n i t  i s  confined t o  the  northeastern half  of the  upper Laib 

Formation. 

Black a r g i l l i t e  - CA and limy black argillite-CAl are  found i n  

scat tered outcrop on l i nes  498.5E and 500E a t  approximately 486N. 

The uni ts  a r e  very f r i a b l e  and highly f ractured,  w i t h  occassional 

good v i s ib l e  bedding which s t r i k e s  northeast and dips approximately 

80' t o  the southeast. These units a r e  not disimilar to  limy 

a r g i l l i t e  beds i n  the  Active Formation, w i t h  the exception of CAI a t  

486N on l i n e  580E,which contains solution breccia healed w i t h  creamy- 



coloured ca l c i t e .  An outcrop of CA a t  485N on l i n e  500E contains 

approximately 1% banded (bedded?) pyr i te .  These r e l a t i ve ly  unde- 

formed un i t s  a r e  t en t a t i ve ly  assigned to  the  upper Laib due t o  t h e i r  

posit ion e a s t  of Black Bluff Fault; however, they may represent an 

erosional remnant of Active Formation l i thology. 

U n i t  CL  - grey limestone was noted i n  outcrop on l i n e  

518E from 488.5 t o  490.5N and on l i n e  506E from 480.8N t o  481.7N 

and i s  in terpreted t o  form an i r regula r  band, trending northeast between 

these l i ne s .  This in terpreta t ion i s  somewhat supported by areas of lime- 

stone subcrop and f l o a t  located on trend,on l i ne s  509E and 512E. The 

bed i s  l i g h t  t o  dark grey i n  colour and well fractured and healed w i t h  

c a l c i t e  and quartz. Minor a c t i n o l i t e  skarns were noted near contact 

w i t h  subcrop of moderately hornfelsed a r g i l l i t e  on l i n e  518E. The 

beds contain poorly preserved isocl inal  folds, have an apparent width 

of 50m and generally s t r i k e  nor theast ,  dipping 60-85' southeast. 

The general s t ruc ture  of the  upper Laib records complex 

i soc l ina l  folding,  w i t h  numerous axial  plane and bedding th rus t  

f a u l t s .  Internal  s t ruc ture  of the  upper Laib i s  obscured by intense 

and var iable  fo l i a t i on  and by poor outcrop exposure. 

a . i i )  Lower Laib Formation: Rocks of the  lower Laib Formation 

occur i n  the  extreme southeastern portion of M.U.T. claim 3 .  The 

lower Laib contains 3 member divisions,of which 2 a r e  exposed i n  

t he  claims area.  



Reeves limestone (Unit RL) i s  found i n  a  40 metre wide bed 

on l i n e  518E a t  485N and on t i e - l i ne  480N a t  513E. The limestone i s  

medium grey i n  colour, weakly recrys ta l l i zed ,  very competent, rounded 

i n  outcrop and contains l e s s  than 5% d e t r i t a l  quar tz .  The u n i t  has 

been folded b u t  these s t ructures  a r e  only indicated by fractures  

healed by quartz and ca lc i te .  The bed apparently s t r i kes  northeast t o  

north-northeast and dips 45' t o  55' t o  the  southeast. A weak fo l ia t ion  

i s  noted, oriented 950/80°~. T h i s  u n i t  i s  similar t o  t ha t  exposed a t  

the  Jersey Mine b u t  loca l ly  lacks the dolomitization, f ractur ing and 

close proximity t o  intrusions of the  Mine bel t .  Contacts of the 

Reeves member with the upper Laib and underlying Truman member are  not 

exposed b u t  elsewhere i n  the  be l t  a r e  found t o  be conformable. 

The Truman member, exposed on l i n e  518E a t  484N, comprises 

an 80m thick bed of strongly fo l ia ted  and banded phy l l i t i c  a r g i l l i t e .  

The a r g i l l i t e  cleaves i n  very t h i n  micaceous plates  and var ies  i n  

colour from l i g h t  gret  t o  red-brown due t o  iron oxide content 

on fo l ia t ion  and fracture  planes. T h i n  bands of very l i g h t  grey, 

cryptocrystal l ine  quar tz i te  a r e  evident i n  the  upper 30 metres of 

this formation. Bedding ( ? )  fo l ia t ion  commonly s t r i k e s  northeast and 

dips 80' southeast. The u n i t  i s  cut  by numerous 0.6 t o  1 metre wide 

"bul l"  - quartz veins containing minor limonite which apparently 

follow the main fo l i a t i on .  A s ing le  1 metre wide b i o t i t e  lamprophyre 

dyke was noted near the base of the  u n i t ,  oriented on 30°/800~.w. 

Truman member phyl l i t e  conformably over l ies  Reno Formation 

quar tz i te  on the brow of Lost Mountain Ridge. The Truman member is  

taken a s  t he  basal u n i t  of  the Laib Formation. 



The upper 10 metres of the  Reno formation local ly  consists 

of ra ther  massive t o  weakly fo l ia ted  grey quar tz i te ,  underlain by 

l i g h t  red-brown-grey mottled, micaceous and variably limy quar tz i te .  

Foliation i n  rnicaceous quar tz i te  s t r i k e s  20'-40' and dips 60-80' 

southeast. Several 0.1-0.6 metre wide bull-quartz veins a r e  noted on 

or ientat ions  of  3 0 ~ 1 8 0 ~  S.E. and 1 6 0 ~ 1 4 5 ~  N . E .  

A bed of black, f ine  grained quar tz i te  l i e s  approximately 

20 metres ea s t  of l i n e  518E, a t  approximately 481N. This bed cont- 

t a in s  approximately 20% f ine  to  medium grained, semimassive magnetite. 

The host rock appears t o  be a s i l i c i f i e d  limy quar tz i te  and the 

occurrence i s  marked as magnetite skarn on Figure 9. The skarn i s  

exposed for  approximately 50 metres i n  discontinuous rubble and 

outcrop. The band appears t o  be approximately 8 metres wide. 

b) Ordovician Active Formation: The Active formation, local t o  

the M.U.T. claims, has a m i n i m u m  apparent thickness i n  excess of 

680111. Neither t he  top nor the  base of the  formation i s  exposed i n  the  

claims area.  The extent of thickening and repe t i t ion  due t o  extensive 

folding and thrust fau l t ing  could not be established, due t o  poor 

s t ra t ig raphic  control .  Sediments of t he  Active formation were 

probably deposited i n  an offshore basin i n  the miogeosyncline, during 

l a t e  Cambrian t o  Ordovician time. Periods of u p l i f t  and subsidence 

a r e  suggested by carbonate-argi l l i te  facies  t rans i t ions  and l i thological  

changes from quartz i te  t o  a r g i l l i t e .  

Complex folding i s  evident i n  the  a r g i l l i t e s  i n  t he  north- 

west slope of M.U.T. Hill above the limy quar tz i te  u n i t .  Poorly preserved 



accordian folds and drag folds were noted a t  several locations.  Re- 

cumbrant folds ,  inclined t o  the  northwest, a r e  evident along the axis  

of M.U.T. Hi l l .  The "primary" folds s t r i k e  0' t o  20' and plunge 

5' t o  15' south. Secondary folds a r e  seen along M.U.T. Hill and south 

towards Wilson Creek. In these areas ,  axial  planes s t r i k e  30' t o  45' 

and plunge 5' southwest. The general s t r i k e  of bedding is north-north- 

eas t  t o  northeast dipping 40'-60' southeast. 

The general stratigraphy of the Active formation i s  presented 

i n  cartoon i n  section 4 . i i .  A description of l i tho logies  follows. 

Arg i l l i t e  (Unit A and subdivisions): The predominant 

l i thology i n  the  Active formation is  black a r g i l l i t e .  The u n i t  i s  ' 

typ ica l ly  very carbonaceous and generally well fractured,  folded and 

somewhat f r i ab l e .  Arg i l l i t e  i s  commonly f ine  grained except f ine  

t o  medium grained i n  narrow arenaceous bands, near the top of M.U.T. 

Hi l l .  The u n i t  contains l e s s  than 1% bedded pyr i te  and has no inherent 

magnetism. 

Diamond d r i l l  holes 52-10, 11, 12 i n  the  south of M.U.T. 

claim 6, were d r i l l ed  by Kontiki Lead and Zinc Mines Limited during 

local exploration for  lead and zinc deposits .  The holes were ve r t i ca l ly  

declined from a co l l a r  elevation of approxmately 915111. They cored 

i n  excess of 335111, in Active formation black a r g i l l i t e  and limy 

black a r g i l l i t e .  The top of M.U.T. Hill has an elevation of 1540111 

and the  bottom of the Kontiki d r i l l  holes, an elevation of 580m. 

Assuming an average bedding d i p  of 45' and - no s ign i f ican t  faul t ing and 



f o l d i n g  r e p e t i t i o n  o f  beds (probably r e p e t i t i o n  does occur)  t h e  

fo rmat ion  has a  minimum apparent th ickness  o f  679m. 

This f i g u r e  compares w i t h  a  maximum apparent th ickness  o f  1402111, t o  t h e  

n o r t h  i n  t h e  v a l l e y  o f  A c t i v e  Creek and a  minimum apparent th ickness  

o f  457m, i n  t h e  v a l l e y  o f  Porcupine Creek. 

The i n t e r n a l  s t r u c t u r e  o f  t h e  a r q r l l i t e s  i s  complex. Beddina 

i s  f r e q u e n t l y  obscured by s l a t y  cleavage and by f o l d i n g .  Facies 
I 

t r a n s i t i o n s  from a r g i l l i t e  t o  l i m y  a r g i l l i t e  t o  l imestone a r e  commonly 

abrupt .  I n  zones o f  s i l i c i f i c a t i o n  and h o r n f e l s i n g  t h e  a r g i l l i t e  i s  

n o t a b l y  more competent and forms r a t h e r  "b locky"  t a l u s .  Narrow 

bands o f  t r e m o l i t e - a c t i n o l i t e  skarn ing  o f  limy p a r t i n g s  i n  t h e  

a r g i l l i t e  a r e  o f t e n  very  f r i a b l e .  

A rough ly  concen t r i c  area centred a t  l i n e  495.5E, 501N, w i t h  

a  r a d i u s  o f  500m, conta ins  markedly g rea te r  amounts o f  i r o n  oxides 

on f r a c t u r e s  and cleavage. Th is  area encompasses numerous smal l  zones 

o f  ho rn fe l sed  and s i l i c i f i e d  a r g i l l i t e .  A lso o c c u r r i n g  i n  t h e  area, 

a r e  e r r a t i c  concent ra t ions  o f  a  green f l ou resc ing ,  wh i te  coloured, 

compact and massive minera l  i n f i l l i n g  f rac tu res ,  which i s  t e n t a t i v e l y  

i d e n t i f i e d  as chabazi te - member o f  t h e  z e o l i t e  f am i l y .  

The a r g i l l i t e  has been d i v i d e d  i n t o  several  u n i t s  on t h e  

bas i s  o f  a l t e r a t i o n ,  t e x t u r a l  and l i t h o l o g i c a l  d i f f e rences .  B r i e f  



desc r ip t i ons  o f  these u n i t s  f o l l o w :  

Limy A r g i l l i t e  ( A l ) :  The limy a r g i l l i t e  member i s  exposed i n  

i r r e g u l a r  nor theas t  t r e n d i n g  bands i n  t h e  nor thwest  s lope o f  M.U.T. H i l l ,  

h i g h  on t h e  southeastern s lopeof  M.U.T. H i l l  and a long t h e  Black B l u f f  

Faul t .  The u n i t  i s  everywhere h i g h l y  f r a c t u r e d  and ve ry  f r i a b l e .  It 

i s  de f i ned  on t h e  bas is  o f  a carbonate content  i n  t h e  range from 1 t o  

10%. Limy a r g i l l i t e  commonly conta ins  more carbonaceous m a t e r i a l  than 

a r g i l l i t e  b u t  r a t h e r  l e s s  than b lack l imestone. The u n i t  i s  i n  

g radat iona l  con tac t  w i t h  l imestone and a r g i l l i t e  a long Los t  Creek; 

however, on M.U.T. H i l l  con tac ts  w i t h  a r g i l l i t e  and horn fe lsed a r g i l l i t e  

a r e  r a t h e r  sharp. Narrow,subcontinuous bands o f  l i m y  a r g i l l i t e  from 

lcm t o  1 metre i n  width,  l o c a t e d  a long t h e  a x i s  o f  M.U.T. H i l l ,  have 

been a l t e r e d  t o  a c t i n o l i t e - t r e m o l i t e  skarns c a r r y i n g  minor v i s i b l e  , 

scheel i t e .  

Black Limestone ( L ) :  The b lack  1 imestone member has t h e  

same general d i s t r i b u t i o n  as limy a r g i l l i t e ,  w i t h  which i t  i s  commonly 

interbedded. On t h e  souths ide o f  Los t  Creek i t  has a t r u e  (? )  th ickness  

o f  some 30m. The u n i t  v a r i e s  i n  c o l o u r  from dark grey  t o  b lack  and i s  

d i s t i n g u i s h e d  from l i m y  a r g i l l i t e  by an est imated carbonate content  i n  

excess o f  15%. Black  l imestone i s  r a t h e r  recess ive  weathering and q u i t e  

f r i a b l e  i n  outcrop.  The u n i t  conta ins  v i s i b l y  more carbonaceous 

t r a s h  than a r g i l l i t e  o r  l i m y  a r g i l l i t e  and no sulphides.  The i n t e r n a l  

s t r u c t u r e  o f  t h e  u n i t  i s  p o o r l y  preserved and i t  i s  n o t  known t o  what 

degree i t  has been deformed by f o l d i n g .  Along Los t  Creek t h e  u n i t  i s  

seen t o  g radua l l y  "shale o u t "  towards t h e  nor theas t .  I n  f l o a t  south 

o f  O.D.H. 78-1 and i n  outcrop on Nevada Mountain and on t h e  Mo l l y  Mine 



road, 1250111 northeast of D . O . H .  78-1, black and grey limestone show re-  

c rys ta l l i za t ion  t o  white marble. In the  Molly Mine area,  limestone 

and marble a r e  fur ther  a l te red  to  wollastonite,  tremolite and garnet- 

diopside skarns, containing schee l i te .  

Quartzite,  Sil iceous Arg i l l i t e ,  Quartz-Pyroxene Hornfels: (Q, Q L ,  Q1) 

Rocks of this division - "Q" ,  were iden t i f ied  

i n  the f i e l d  as  quar tz i te ,  a p l i t e  (? ) ,  limy quar tz i te ,  pseudoquartzite 

and s i l iceous hornfels on the basis of colour, texture ,  hardness and 

s t ra t ig raphic  ccnsiderations. On re-examination i n  thin section many 

rocks which super f ic ia l ly  resembled quar tz i te  turned out t o  be 

quartz-pyroxene hornfels. These hornfelsed "pseudo-quartzites" were 

probably lime cemented s i l t s tones  i n  t h e i r  original  s t a t e ,  w i t h  

variable c lay,  feldspar and carbon content. In t h i n  section the 

hornfels a r e  a f ine  t o  very fine-grained mixture of 45-65% quartz 

( i n  grains and amorphous matr ix) ,  5-15% clinopyroxene (mainly diopside),  

feldspar 10-20%, c a l c i t e  5-19%, ch lo r i t e  5%, t remoli te-act inol i te  

5-15% w i t h  accessory sphene, garnet and pyrite.  Diopside commonly occurs 

as  porphyroblasts, par t ly  oriented t o  define a t h i n  fo l ia t ion .  Bedding 

is sometimes suggested by tremolite def ic ient  laminae cut by fo l i a t i on  

a t  a small angle. A strong penetrative fo l ia t ion  i s  often defined by 

l en t i cu l a r  f o l i a  of quartz and feldspar mosaic, oriented ragged 

prisms of t remoli te-act inol i te  and dimensionally oriented quartz grains 

sandwiched between the amphiboles. The typical white t o  l i g h t  grey 

colouration indicates the preponderance of quartz,  feldspar and diopside. 

Samples w i t h  l i g h t  grey to  black colouration contained inclusions 

of t remoli te-act inol i te  and quartz mosaic, i n  diopside porphyroblasts 



True quar tz i te  - "Q1", i s  found i n  sharply conformable 

contact w i t h  a r g i l l i t e  a t  l i n e  500E, 503.5N and 10m east  of the  

"0.34% Wogl' showing on the M.U.T. access road. The beds are  4m and 

0.6m thick respectively,  well bedded and pure white i n  colour. 

U n i t  QL, resembling s i l i ca t ed  limy quar tz i te  or s i l iceous 

limestone, is found i n  several locations:  along the south banks of 

Lost Creek, along the M.U.T. Hill ax is ,  i n  the south of the Molly 

claims and on l i n e  495.5E a t  502.5N. The u n i t  i s  r e s i s t an t  t o  

weathering and breaks into jointed blocks, approximately 0.3m i n  

diameter. The uni t  i s  well bedded and contains numerous lcm interbeds 

of porous, vuggy limestone, sandy limestone and minor a r g i l l i t e .  Beds 

have a d i s t i nc t ive  grey and white banding. The white bands contain 

quartz veins up t o  5mm thick following bedding l ineat ions  and are 

strongly s i l i c i f i e d .  The grey bands a r e  a weakly s i l i c i f i e d ,  

moderately hornsfelsed mixture of s i l t s tone  and carbonate. The 

or iginal  rock type appears t o  have been a s i l t s t o n e  w i t h  t h i n  

rhythimic interbeds of 1imestone.In t h i n  section the rock i s  a f inely 

fo l ia ted  mixture of quartz 60-70%, diopside 15%, plagioclase 5%, 

carbonate 5%, garnet 5%, w i t h  accessory sphene, z o i s i t e  and muscovite. 

A t  the M.U.T. a d i t  near contact w i t h  fine-grained granite the  u n i t  

is a l te red  t o  garnet-pyroxene skarn. 

In t he  area west of Black Bluff Fault,  along the Northern 

Tributary of Wilson Creek, well bedded and banded rocks described i n  

the  f i e l d  as  interbedded a r g i l l i t e ,  s i l i ceous -a rg i l l i t e  and grey white 

quar tz i te ,  i n  t h i n  section are  revealed t o  be quartz-pyroxenen hornfels. 



The hornfels i s  a fine-grained mixture of 60430% quartz, 10 to 20% diopside, 

1-5% c a l c i t e ,  1-5% ( ? )  amphibole (actinol ite-tremol i t e )  w i t h  accessory 

ch lo r i t e ,  sphene and garnet. This unit  i s  substant ia l ly  deformed i n  

the  area north of Wilson Creek, where the s t r i k e  of beds changes from 

north-northwest t o  east-northeast .  

Units designated AH - moderately t o  strongly hornfelsed 

a r g i l l i t e  and AL - weakly hornfelsed a r g i l l i t e  are  found on M.U.T. 

Hill and i n  contact areas w i t h  granite.  The hornfelsed rocks are  

commonly not lime bearing. They a re  l i g h t  black in  colour and 

distinguished from unaltered a r g i l l i t e  i n  the  f i e ld  by somewhat 

f iner  grain ,  hardness and "clunk" ( s l i g h t  ringing sound when s t ruck) .  

In t h i n  section rocks are  a very f ine  grained, equigranular mixture 

of 85% quartz and orthoclase,  5-10% b i o t i t e ,  0-5% graphite,  

with accessory andalusite and ca l c i t e .  Rocks of this u n i t  a r e  mainly 

of the  pyroxene hornfels fac ies ,  indicating contact metamorphism. 

A t  the  1% showing, hornfels are  more l i ke ly  t o  be of amphibolite 

facies  due t o  the  presence of muscovite. 

Units designated Sk for  skarns were noted throughout the 

area b u t  a r e  most conspicuous i n  contact areas of the  Lost Creek 

stock. True skarns - "Skg", derived from re la t ive ly  pure marbles 

and limestones i n  contact w i t h  plutonic rocks, are  noted mainly on 

the  Molly claims, where the mineral assemblage i s  medium to  coarse 

grained calcite-wollastonite-diopside-grossular garnet. In this 

area ,  small pockets of high grade schee l i te  a r e  noted i n  pure 

wollastonite skarn and i n  garnet-diopside skarns, w i t h i n  8 metres of 

the  grani te  contact. 



Skarns designated Ska - actinolite-wollastonite - + schellite, 

are found in + Icm interbeds with weakly to strongly hornfelsed argillite. 

These skarns could be assigned to upper amphibolite, transitional to calc- 

silicate hornfels metamorphic facies. The altered areas contain crowded 

blades of actinolite and/or tremolite with lesser biotite, quartz, 

epidote, wollastonite and calcite. A few small wollastonite-diopside - + 
garnet subcrops between D.D.H. 78-2 and the Molly claims are included 

in the Ska unit but are of calc-silicate hornfels grade metamorphism. 

Unit Sks - calc-silicate hornfels is found in contact areas of 
the Lost Crrek stock, along the western and eastern contact areas of 

the Wilson Creek pyroxenen-hornfels zone and in a few scattered outcrop 

elsewhere in the Active formation. At the M.U.T. adit, the granite 

contact area with limy siltstone and limestone is altered to bands 

of diopside-garnet-pyrrhoti te  skarn (cal c-sil icate hornfels) with 

accessory k-feldspar, tremolite, scheelite amd molybdenite. Between these 

skarn bands and grading into pyroxene hornfels (QL) further west, are 

bands of grey-white wollastonite-tremolite - + diopside which contain trace 

amounts of scheelite. A similar situation is implied for the Jumbo 

claims area from an examination of hornfels material in adit dump piles. 

Unit As - shaly textured argillite is found along the M.U.T. 
claims access road near line 491E at 488N. The uint is black in colour 

and thinly bedded with less than 1% disseminated pyrite. To the west 

is an area of limy shale - Als, containing upto 10% disseminated 
carbonate. The unit is gradational to north and south, into unit Asp - 

slaty textured argillite. Unit Asp is dark grey to black in colour and 



conta ins  a s i n g l e  c renu la te  cleavage which commonly o b l i t e r a t e s  r e l i c t  

bedding. P y r i t e  po rphy rb las t i c  cubes, up t o  2mm diameter, a r e  found a long 

cleavage planes bu t  a re  h e a v i l y  leached i n  most outcrop.  Cleavage planes 

have a s l i g h t  sheen due t o  t h e  presence o f  f ine-gra ined muscovite. 

U n i t  Asp i s  found i n  n o r t h  and nor theas t  t r e n d i n g  zones on 

M.U.T. H i l l  and t o  t h e  west a long l i n e  491E. S l a t y  a r g i l l i t e ,  loca ted  

a long t h e  a x i s  o f  M.U.T. H i l l  i s  weakly horn fe lsed throughout and i s  

markedly i r o n  s ta ined  i n  numerous i r r e g u l a r l y  shaped zones. The u n i t  

conta ins  several  nor theas t  t rend ing ,  subcontinuous skarn-amphibol i te bands 

(Ska) from lcm t o  50cm wide and i r r e g u l a r  zones o f  pyroxene ho rn fe l s  (AH). 

I n  areas o f  h ighe r  grade thermal metamorphism, i t  i s  common t o  see an 

increase i n  f r a c t u r i n g  and i r o n  s t a i n i n g  and t h e  occurrence o f  f r a c t u r e  

f i l l  chabaz i te  (?),  a u t u n i t e  (?). B u l l  quar tz  ve ins,  from 3cm t o  60cm wide, 

c a r r y i n g  t r a c e  amounts o f  disseminated p y r i t e ,  a r e  common on cleavage 

i n  t h e  u n i t .  

U n i t  Ap - p h y l l i t i c  a r g i l l i t e  was noted on l i n e  485E near 485N 

and i n  a few ou tc rop  a long Black B l u f f  Fau l t .  The u n i t  i s  l i g h t  orange- 

brown t o  s i l v e r y  grey i n  co lour ,  f ine-gra ined and v e r y  recess ive  weathering. 

A prominent c renu la ted  s c h i s t o c i t y  i s  present  which s t r i k e s  20'-45' eas t  

and d i p s  50' south. 

R) I n t r u s i v e  Rocks: 

a) Nelson G r a n i t i c  Rocks: The A c t i v e  fo rmat ion  i s  i n t r u d e d  along 

a n o r t h e a s t e r l y  t r e n d  by t h e  Los t  Creek stock.  The s tock  has an 

i r r e g u l a r  shape i n  plan, being c rude ly  e l l i p t i c a l  a long an east-west 

t o  nor thwest  a x i s  bu t  t r e n d i n g  r a t h e r  more n o r t h e a s t e r l y  i n  t h e  Black 



Arg i l l i t e  Belt.  The stock crosscuts folded beds i n  both the Eastern 

and Black Arg i l l i t e  Belt b u t  does not appear t o  have deformed the pre- 

exis t ing regional s t ructures .  The intrusion i s  s a t e l l i t e  t o  the  Nelson 

Batholi th,  26km t o  the northwest, of lower Cretaceous age. 

The Lost Creek stock has been examined on the Jumbo claims, 

a t  t he  M.U.T. A d i t ,  along Lost Creek and a t  the  Molly Mine. In the core 

area along Lost Creek and i n  the main creek eas t  of t he  Molly Claims, 

the  stock has t he  composition of a granite.  I t  i s  composed of 30% quartz, 

5% microcline. 10% a1 b i te ,  5% b i o t i t e  w i t h  accessory garnet and s e r i c i t e .  

Granite is massive, well jo inted,  l i g h t  grey t o  pink i n  colourand rather  

recessive weathering. Outcrop i s  frequently exfoliated and in  recess- 

ive  areas the grani te  has weathered to grus. 

In contact areas of the M.U.T., Jumbo and Molly claims the 

stock has ra ther  variable appearance and composition, probably related 

to  chemical zoning. Over a space of perhaps 20 m approaching sediment 

contacts,  the grani te  becomes progressively f i ne r  grained, leucocratic,  

and e r r a t i c a l l y  quartz and plagioclase ( a t t r i  t e )  r ich.  In the contact 

zone of the grani te ,  overall composition though var iable ,  would approxi- 

mate t h a t  of quartz monzonite. Here b i o t i t e  i s  a l te red  to  ch lo r i t e  and 

muscovite and plagioclase i s  pa r t i a l l y  a l te red  to  s e r i c i t e .  On the Molly 

claims, one area of grani te  i s  completely s e r i c i t i zed .  1 

The contact zone of the granite with Active formation sedi- 

ments i s  of i n t e r e s t  because of small,localized,metasomatic molybdenite - 
schee l i te  deposits,such as a t  the Jumbo and Molly claims. The medium 

grained, t ransi t ional  phase (gran i te  t o  quartz monzoni t e )  i s  well 



represented o n l y  near the  M o l l y  Mine where i t  grades west i n t o  f i n e  

gra ined quar tz  monzonite and g r a n i t e  and eas t  i n t o  coarse gra ined g ran i te .  

The medium gra ined phase i s  viry we l l  j o i n t e d ,  b locky  weather- 
I 

i ng ,  equigranular ,  quar tz -p lag ioc lase enr iched and r a t h e r  m ia ro l  i t i c .  

The f i n e  gra ined phase i s  e s s e n t i a l l y  an a p l i t e  which forms 

a  h i g h l y  s i l i c e o u s  cap rock, some 2 metres t h i c k ,  a t  t h e  r o o f  o f  t h e  

g r a n i t e  i n t r u s i o n .  A p l i t e  and pegmati te dykes up t o  1  metre i n  w id th  

c u t  t h e  f i n e  and fine-medium gra ined phases o f  g ran i te .  

A t  t h e  Jumbo c la ims t h e  medium gra ined phase i s  n o t  repre-  

sented and f i ne -g ra ined  con tac t  phase i s  present, bu t  p o o r l y  exposed. 

Loca l l y ,  t h e  coarse gra ined s tock  i s  a  l i g h t  p i n k  qua r t z  monzonite 

becoming l i g h t  grey t o  wh i te  i n  t h e  con tac t  area. Contact rocks have 

genera l l y  v a r i a b l e  tex tu res  and are  c u t  by a p l i t e ,  f e l s i t e  and pegmati te 

dykes. Fine-grained g r a n i t e  t o  a p l i t i c  dykes a r e  common c u t t i n g  

a r g i l l i t e  h o r n f e l s  on the  t o p  and western f l a n k  o f  t h e  r i d g e  runn ing  

south  from Nevada Mountain. 

b)  A p l i t e  and F e l s i t e  Dykes: A p l i t e  and f e l s i t e  dykes have a  wide 

d i s t r i b u t i o n  i n  t h e  region.  They are  t y p i c a l l y  very  f i ne -g ra ined  t o  

aphan i t i c ,  w h i t e  t o  l i g h t  grey weathering, resembling c h e r t  o r ,  i n  

some outcrop,  q u a r t z i t e .  They a r e  composed o f  quartz,  p lus  sod ic  and 

potash fe ldspa r .  The i n t r u s i v e  masses commonly s t r i k e  subpara l l e l  

w i t h  f o l i a t i o n s  i n  the  host  rocks b u t  d ips  a r e  genera l l y  s u b v e r t i c a l .  

The a p h i t i c  dykes and s i l l s  a r e  most common i n  t h e  A c t i v e  format ion 

eas t  o f  Jersey and H.B. Mines. 



Aplite is found on the  M.U.T. claims a s  dykes u p  t o  1 metre wide 

i n  and subadjacent t o  contact areas of the Lost Crrek stock. I t  i s  a l so  

found a s  a discontinuous and poorly preserved "chi l l  zone" t o  the  stock,  

a t  t he  Molly Mine and i n  the  Jumbo a d i t s .  Fine-grained grani te  to' a p l i t e  

outcrop occurs near diamond drill hole 78-3 and as dykes i n  c a l c - s i l i c a t e  

rock t o  the west. Thin sect ions  of samples from the  Molly Mine and hole 

78-3 area indicate  a p l i t e  i s  composed of 15-20% quartz,  78-80% potash 

fe ldspar  and 5% plagioclase w i t h  1% b i o t i t e  (a l te red  t o  muscovite) and 

accessory garnet. 

Apli te in tersected i n  diamond d r i l l  holes 77-1 and 78-2 is 

white t o  l i g h t  grey i n  colour, a l t e red  and cu t  by two stages of veining. 

The f i r s t  s tage quartz veins contain potash feldspar and secondary 

b io t i t e .  The l a t e r  veins a r e  norrow quartz-pyrite veins w i t h  s e r i c i t e  

a l t e r a t i on  selvedges, which contain minor fine-grained molybdenite. In 

t h i n  section t he  rock is composed of quartz 50%, 30% potash fe ldspar ,  

18% plagioclase and 1% s e r i c i t e  w i t h  accessory carbonate and garnet. 

Feldspars a r e  weakly a l te red  t o  s e r i c i t e .  Some micrographic and ex- 

solut ion textures  were noted indicating hornfelsed material .  The quartz 

veins contained quartz 60%, garnet 30-35%, sulphides 5% and accessory 

muscovite, carbonate, a p a t i t e  and b io t i t e .  The bulk of a r g i l l i t e  

overlying apl i t e  i n  hole 77-1 i s  strongly hornfelsed. 

c )  Lamprophyre Dykes and S i l l s :  Lamprophyre dykes and s i l l s  a r e  

common throughout the Salmo area and cut a l l  other in t rus ive  rocks. 

Lamprophyre dykes and s i l l s  a r e  noted i n  scat tered outcrop over a wide 

area of M.U.T. claims 3-6. They a re  commonly very recessive and 

a r e  indicated by a f i ne  rubble of b io t i t e .  In a t h i n  section of a 

sample dyke cu t t ing  quar tz i te  near 481.5N on l i n e  518E, the lamprphyre 



i s  seen t o  comprise 15% b io t i t e  as  large phenocrysts and a re  fine-grained 

ground mass, 35% plagioclase, 25% chlor i te  ( a f t e r  b io t i t e )  and 25% 

carbonate. No sulphides were noted i n  the  lamprophyres. 

C) Structural  Geology: ( a l l  ogientatigns given in azimuth e.g. s t r i k e  
of 20 = N 20 E )  

The internal  s t ruc ture  of the  Active formation i s  poorly 

represented and apparently complex. The bulk of the  a r g i l l i t e  i s  ra ther  

monotonous and marker horizons a r e  rare  and discontinuous. The calcareous 

u n i t s  A1 and L ,  exposed i n  beds south of Lost Creek and i n  a band of 

discontinuous outcrop along the western margin of Black Bluff Fault may 

be segments of the  same horizon. Exposure i s  too poor i n  t he  Black Bluff 

Fault area t o  develop s t r t ig raphic  relationships and bed thickness. 

A d i f f i c u l t y  i n  studying the a r g i l l i t e s  i s  t ha t  they often 

are  t h in ly  banded and break along cleavage planes paral le l  t o  bands. 

In most outcrop i t  i s  not possible to  es tab l i sh  i f  banding is  original  

bedding o r  secondary cleavage. Certainly, i n  the metamorphosed rocks of 

pyroxene hornfels AH and Q ,  many bands a r e  secondary features .  Most of 

t he  observed s t ruc ture  discussed below was detai led i n  small sca le  

folds  i n  a r g i l l i t e  and limy a r g i l l i t e .  

Open isocl inal  folds w i t h  a  wave length of 9 m were recognized 

on M.U.T. Hill a t  498E on l i n e  500N. The folds are  upright,  s t r i k e  

0 - 20' and plunge 5' south. Accordian folds a r e  poorly exposed i n  a 

trench a t  500N, 500E and on l i n e  492.5E a t  502.5N. These folds s t r i k e  

45' and plunge 5-10' southwest. In the l i n e  502.5N area the  axial 

planes a r e  inclined 45-50' northwest. 



Recumbant fo lds  w i t h  a  wave length  from 1 t o  5 m were found 

a t  503E, 501N; 500N, 499.5E and a t  500.8N, 500E; ou t l ined  i n  limy 

a r g i l l i t e  beds. 

Drag f o l d s  a r e  ou t l ined  by quar tz  veins i n  black l imestone 

and limy a r g i l l i t e  i n  s c a t t e r e d  outcrop near  t h e  United Verde a d i t s .  

They s t r i k e  azimuth 60' and a r e  inc l ined  40' nor th .  

A l t i tudes  were recorded on l i n e a t i o n s  thought t o  r ep resen t  

bedding and o t h e r s  represent ing  secondary s t r u c t u r e s ,  over  t h e  whole 

o f  t h e  claims a rea .  Bedding i n  t h e  a r g i l l i t e s  underlying M.U.T. claims 

1 & 2 commonly s t r i k e  0 t o  10' and d ips  a t  a  v a r i e t y  o f  a t t i t u d e s  r e f l e c t -  

ing  somewhat con to r t ed ,  t i g h t  i s o c l i n a l  f o l d s .  The fo ld  axes s t r i k e  5' 

t o  15'. They plunge 5' southwest o f  Nevada Mountain and 14' north-  

no r theas t ,  just north o f  Nevada Mountain. On M.U.T. claim 3-5, bedding 

commonly s t r i k e s  15-20' i n  t h e  Lost Creek a rea  limy a r g i l l i t e s  but moving 

south toward M.U.T. Hi l l  bedding i s  most common a t  35' t o  45'. Bedding 

d ips  a r e  most common a t  40' t o  55' sou theas t .  An a rea  between 492E and 

501E a t  approximately 497N re turned beddinq o r i e n t a t i o n s  s t r i k i n g  due 

e a s t  with h ighly  v a r i a b l e  d i p  angles .  A l t i tudes  o f  beds on t h e  western 

margin o f  pyroxene hornfe ls  "Q" above t h e  Northern Tr ibu ta ry  o f  Wilson 

Creek s t r i k e  170' and d ip  60°, v a r i a b l y  e a s t  and west.  Bedding a l t i t u d e s  

i n  t h e  a rea  o f  Black Bluff  Fault  commonly subpare l l e l  t h e  f a u l t  t r e n d ,  

which v a r i e s  from eas t -nor theas t  t o  north-northeast  t o  no r theas t .  

Cleavage i n  t h e  s l a t y ,  sha ly  and p h y l l i t i c  tex tured  a r g i l l i t e s  

o f  t h e  Active formation is  v a r i a b l e  from area  t o  area  but commonly 

dev ia t e s  from bedding s t r i k e s  by not more than lo0 .  In t h e  a rea  south 

o f  t h e  base l i n e ,  cleavage d i p  i s  s u b s t a n t i a l l y  shal lower o r  s t e e p e r  than 



bedding dip.  

The Black Bluff Fault crosses the  southern area of the  b1.ll.T. 3 

t o  6 i n  a general northeasternly d i rec t ion .  The f a u l t  zone i s  marked 

by a recessive area bounded by highly fractured quartz veined and 

occasionally sulphide bearing limy a r g i l l i t e ,  limestone and a r g i l l i t e  

t o  the  northwest and by muscovite-talc-schist and phyl l i t e  of the  

upper Laib formation, to the  southeast .  Alt i tudes of bedding i n  

a r g i l l i t e s  and fo l ia t ion  i n  the s ch i s t s  suggest the  f a u l t  dips 70' - 
85' t o  the  south and ea s t .  

St ructure  i n  the  upper Laib i s  exposed i n  a very few outcrop 

scat tered over a large area.  Bedding or ientat ions  taken i n  limy beds 

indicate  t h a t  a t  l e a s t  part  of the  u n i t  s t r i k e s  35' and dips 80' 

southeast .  The phyl l i t es  a re  very contorted i n  small sca le  b u t  cleav- 

age commonly s t r i k e s  25' t o  35' and dips 70' - 85' northwest and south- 

e a s t .  

St ructure  of the  lower Laib-Reno formation i s  dominated by the 

Western Sheep Creek an t i c l i ne ,  the  core of which i s  centred on Lost 

Mountain. The an t i c l i ne  i s  s l i g h t l y  inclined t o  the  northwest in the 

Lost Mountain area .  Recumbant folds  w i t h  a s t r i k e  of 30°, inclined 70' 

northwest, were noted i n  the  Reeves and  Truman members and i n  a s ingle  outcrop 

of limy quar tz i te  i n  the  Reno formation. The beds apparently s t r i k e  

35' and d i p  subver t ical ly  southeast i n  the  core area .  To the  west i n  

the Reeves member of the  Laib formation the  beds s t r i k e  35' and dip 

55' southeast .  Cleavage and fo l ia t ion  i n  the  Laib and Reno formations 



commonly subparal le ls  bedding s t r i k e  and dip over most of the  M.U.T. 

claims. Orientations a r e  most common s t r i k ing  20' and 35O, dipping 

steeply northwest and southeast .  

Cross sections A - A ' ,  BCD-D' and E-E '  present geology exposed 

a t  surface along cer ta in  topographic sections l i n e s .  Section A-A' 

t rends northeastward along the  M.U.T. Hill ax i s  (See Fig. 6 ) .  I t  shows 

the contact between the  Lost Creek stock and a r g i l l i t e s  i n  the  northeast 

and the  intersect ion of grani te  i n  diamond d r i l l  holes 78-2 and 77-1. 

An hypothesized g ran i t e - a rg i l l i t e  contact i s  indicated beneath M.U.T. 

H i l l ,  following the  general axial trend of overturned isocl inal  folds.  I 

L i t t l e  of the internal  s t ruc ture  of the a r g i l l i t e s  i s  shown, I 

a s  beds a r e  generally dipping toward the  southeast ,  a t  the  observer. 

In Figure 7, folded section l i n e  B-C-D-D'  i s  shown connecting diamond 

d r i l l  holes 78-3, 77-1 and 78-5 where information on subsurface 

l i thology i s  avai lable  in  the  Active formation, with geology of the  

Eastern Belt .  The complex internal  s t ruc tu re  in Section B-C i s  sketched 

to  show the predominance of overturned accordian folds and bedding which 

s t r i k e s  30' and dips 40-50' southeast .  The ultimate s t ruc tura l  de t a i l  

i s  very complex and i s  not known to  the  author. Section C-D i s  drawn 

looking north-northeast along azimuth 21'. The depth t o  grani te  

i n  d r i l l  holes 66-1 and 78-2 i s  shown and the  areas of hornfelsing i n  

each hole. The s t ruc ture  i n  the a r g i l l i t e s  on t h i s  section i s  dominated 

by recumbant folds  s t r i k ing  25O, plunging 5' southwest and inclined 

40' northwest. The grani te  may be a cupola following the  fold orienta- 

t ions  o r  a s i l l  following bedding o r  bedding cleavage. Section l i n e  

D-D'  shows the  d i s t r ibu t ion  of l i tho log ies  e i t h e r  s ide  of Black Bluff 

Fault.  Again, s t ruc ture  i n  the  a r g i l l i t e s  i s  hazy; however, a t t i t udes  



i n  ou tc rop  o f f - s e c t i o n  suggests a s e r i e s  o f  contor ted  i s o c l i n a l  f o l d s  

t rend ing  nor theas t .  Bedding and cleavage i n  a r g i l l i t e s  near t h e  Black 

B l u f f  F a u l t  d i p  s u b v e r t i c a l l y  t o  t h e  southeast.  S t ruc tu re  i n  the  upper 

L a i b  i s  n o t  known but  i s  thought  t o  be dominated by cleavage and 

f o l i a t i o n .  A few accordian f o l d s  preserved i n  l i m y  members o f  t h i s  

fo rmat ion  suggest t h a t  t h r u s t i n g  has occurred i n  t h e  u n i t .  The cross 

sec t i on  shows accordian f o l d i n g  as t h e  dominate s t r u c t u r e  w i t h  r e l a t i v e  

movement o c c u r r i n g  between rocks o f  d i f f e r i n g  d u c t i l i t y .  Bedding and 

recumbant f o l d s  are  i n d i c a t e d  by sketch l i n e s ,  i n  t h e  Reeves and Truman 

members and i n  Reno Q u a r t z i t e .  

The au tho r ' s  con jec ture  on t h e  evo lou t ian  o f  Palaeozoic f o r -  

mations i n  t h e  Salmo area i s  presented i n  F igure  4A. The Ac t i ve  f o r -  

mation i s  thought  t o  have been deposi ted i n  an o f f sho re  basin o f  t h e  

miogeosyncl ine du r ing  l a t e  Cambrian t o  Ordovic ian t ime. C o l l i s i o n  

o f  t h e  P a c i f i c  and Nor th  American p la tes  produced compression forces 

which fo lded  t h e  Cambro-Ordovician succession. Th rus t i ng  occurred on 

t h e  eastern and western margins o f  t h e  basin between r e l a t i v e l y  d u c t i l e  

rocks o f  t h e  lower  A c t i v e  fo rmat ion  and upper L a i b  format ion.  Bedding 

f a u l t s  were l u b r i c a t e d  by f l u i d s  produced by dewatering o f  t h e  formation, 

du r ing  compaction and compression. A c t i v e  format ion a r g i l l i t e  was 

deformed i n t o  pr imary f o l d s  s t r i k i n g  approximate ly  10'. The a r g i l l i t e  

on t h e  margins o f  t h e  sync l i ne  was t h r u s t  eas t  and west o u t  o f  t h e  basin. 

Wi th cont inued compression, t h e  I r o n  Mountain A n t i c l i n e  was overturned t o  

t h e  west and t h r u s t i n g  occurred above t h e  Reeves member on t h e  eastern 

l i m b  o f  t h e  a n t i c l i n e .  Th is  western bedding f a u l t  i s  known as the  

A r g i l l  i t e  Thrus t  Fau l t .  

Dur ing t h i s  per iod,  poss ib l y  due t o  r o t a t i o n  o f  t h e  P a c i f i c  

p l a t e ,  t h e  southern end o f  t h e  Kootenay a r c  was f u r t h e r  compressed and 



warped t o  an east-west t rend.  This  pe r iod  o f  deformation superimposed 

secondary, nor theas t  t r e n d i n g  over turned and accordian fo lds on t h e  

pr imary f o l d  p a t t e r n .  The secondary deformation i s  best preserved on 

M.U.T. H i l l .  I n  t h e  secondary phases o f  deformation, a x i a l  p lane and t r a n s -  

verse (east-west t o  southeast-northwest t rend ing )  f a u l t i n g  occurred i n  

t h e  A c t i v e  format ion.  Stocks and p lu tons  s a t e l l i t e  t o  t h e  Nelson 

B a t h o l i t h  were emplaced i n  e x i s t i n g  s t r u c t u r e s  du r ing  lower Cretaceous 

t ime.  I n  t h e  M.U.T. area,emplacement of  t h e  L o s t  Creek s tock  was 

c o n t r o l l e d  by t ransverse  f a u l t s  i n  t h e  Eastern B e l t  and by f o l d  s t r u c t u r e  

and a x i a l  f a u l t s  i n  t h e  Black A r g i l l i t e  B e l t .  

i v )  ECONOMIC MINERALIZATION: 

Molybdenum-tungsten occurrences, o f  va ry ing  economic s i g n i f i c a n c e ,  

a re  l oca ted  over  a  wide area o f  t h e  M.U.T. c la ims.  H i s t o r i c  showings w i t h  

underground workings are  known a t  t h e  Jumbo c la ims on Nevada Mountain, 

a t  t h e  M.U.T. a d i t  l oca ted  j u s t  south o f  Los t  Creek, a t  t h e  M o l l y  Mine 

on M.U.T. H i l l  southeast o f  M.U.T. a d i t  and a t  t h e  Uni ted Verde c la ims south 

o f  t h e  south t r i b u r a r y  o f  Wilson Creek. These showings a r e  descr ibed by 

Fyles (1959), Vokes (1960), Poloni  (1978) and Ramalingaswamy (1978). 

They were examined i n  t h e  course o f  mapping. 

The two p r i n c i p a l  modes o f  occurrence o f  tungsten-molybdenum 

m i n e r a l i z a t i o n  a r e  as d isseminat ions o f  s c h e e l i t e  and molybdenite i n  

quar tz  ve ins o c c u r r i n g  i n  h o r n f e l s  and i n  skarns and c a l c - s i l i c a t e  rocks.  

The ve in  showings are  i n v a r i a b l y  p o l y m e t a l l i c  - con ta in ing  minor 

a rgen t i f e rous  galena, s p h a l e r i t e ,  cha l copy r i t e ,  p y r i t e  o r  p y r r h o t i t e .  

The occurrences can be ranked by t h e  r e l a t i v e  concentrat ions o f  molybdenum 

and tungsten as fo l l ows  ( a l l  assays repo r ted  by Po lon i ) :  



1. W>> Mo: 

a. 

b. 

i. 

ii. 

iii. 

C. 

Hiqh Temperature Skarns: Southeast o f  t h e  M o l l y  Mine, 

garnet-d iopside skarns i n  marble subadjacent t o  t h e  

g r a n i t e  contact ,  commonly conta in  0.5% W03 as f i n e -  

g ra ined disseminated s c h e e l i t e  i n  2-3m diameter zones. 

Occasional skarns con ta in  up t o  2% WO. Skarns adjacent  

t o  t h e  g r a n i t e  contac t  con ta in  r a t h e r  l e s s  s c h e e l i t e  

and some p y r i t e ,  p y r r h o t i t e ,  cha lcopyr i te ,  molybdeni te 

and t r a c e  sphal e r i t e .  

Lower Temperature - Horn fe ls :  

1% Showing: Quar tz  s t r i n g e r  on bedding i n  a r g i l l i t e  

h o r n f e l s  conta ins  t r a c e  q u a n t i t i e s  t o  0.5% W03 as 

s c h e e l i t e  over  l m  widths. Vein a l s o  conta ins  v i s i b l e  

p y r r h o t i  t e - p y r i t e .  

New Showing: Pyroxene ho rn fe l s  zone conta ins  0.04 t o  

0.34% W03 as disseminated s c h e e l i t e  and 0.09% t o  0.72% 

Zn as disseminated and f r a c t u r e  f i l l  s p h a l e r i t e .  

Pyroxene Horn fe ls  i n  Trench 4 (see F igure  5) :  Disseminated 

f i n e  t o  medium-grained s c h e e l i t e  i n  weakly developed quar tz  

stockwork conta ins  up t o  0.28% NO3, i n  l m  channel samples 

(BP 1979). Associated p o l y m e t a l l i c  qua r t z  ve ins  con ta in  

semimassive s p h a l e r i t e ,  c h a l c o p y r i t e  and minor  galena. 

Low Temperature Po lymeta l l i c  Veins: Large qua r t z  ve ins,  i n  

t h e  lower  a d i t  on t h e  Un i ted  Verde c la ims,  con ta in  semi- 

massive, a rgen t i f e rous  galena w i t h  l e s s e r  s p h a l e r i t e  and 

molybdenite. 



Scheel ite occurs as large disseminated grains. Molybdenite 

occurs as medium to fine-grained rosettes. The veins 

returned values of from 0.06 to 1.9% W03 and 0.002 to 

0.007% MoS2. A single grab sample from a separate vein 

contained trace No, 0.12% Cu, 0.36% Pb, 2.3% Zn, 20 ozlton I 

Ag, 0.06% Sn, 0.14% !!, 0.037% F and 0.03 ozlton P.u. 1 

a. 

i. 

ii. 

iii. 

High Temperature Calc-Silicate Hornfels and Skarn: 

M.U.T. Adit: Interbands of garnet-diopside pyrrhotite skarn 

and calc-silicate hornfels subadjacent to a granite contact. 

The skarns contain disseminated, fine to medium-grained 

scheel ite, powel 1 ite and mol ybdenite. Values obtained from 

channel smaples across the bands assayed from 0.18 to 0.68% 

W03 and less than 0.028% MoS2. 

Jumbo Adits: Garnet-diopside skarns adjacent and subadjacent 

to the granite contact contain up to 0.5% W03 as scheelite, 

minor powellite and 0.03% MoS2, with associated pyrite. 

Large quartz veins in and adjacent to the skarns contain 

disseminated and massive pyrite and lesser disseminated galena, 

sphalerite and molybdenite. 

Diamond Drill Hole 78-3: The hole was drilled subadjacent to 

the granite contact due south of the M.U.T. Adit. Drilling 

intersected 26.2111 of calc-silicate hornfels averaging 0.035% 

MoS2 and 0.18% W03 including a 3.4m section grading 0.163% 

MoS2 and 0.378% W03. The mineralized sections in "skarny" 

horizons of argill ite and 1 imy argill ite contained 

disseminated fine-grained scheel ite, powellite and molybdenite 
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w i t h  disseminated pyri te  and l e s se r  pyrrhoti te.  

3. M e >  W :  

A t  the Molly Mine, a strongly sheeted zone of fine-grained 

gran i te ,  lying ju s t  below a 2 metre capping of a p l i t e  i n  

contact w i t h  a r g i l l i t e  hornfels, c a r r i e s  disseminated 

molybdenite and pyrrhoti te.  The a p l i t e  i s  i r regular  in 

thickness and contains a few disseminated, f ine  grains 

of rnolybdenite and numerous quartz s t r ingers  containing 

t race  amounts of very fine-grained,molybdenite. The 

main zone of ore was examined in a trench above the winze. 

The sheeted grani te  i s  fine-grained,iron stained and 

ra ther  miarol i t ic .  I t  i s  cut  by a few 0.6m wide, barren 

pegmatite dykes and lcm wide quartz veins. The ore  zone 

l i e s  d i r ec t ly  beneath the apl i te-hornfels  ch i l l  zone. 

Molybdenite occurs as  fine-grained roset tes  a n d  massive 

c lotsalong intersect ing jo in t  planes and as  disseminations 

between the jo in t s .  The ore  body forms a steeply plunging 

zone some 2 t o  2.5m thick, of crosscutt ing jo in t  planes w i t h  

sheeting. The high grade ore occurred where the grani te  

contact dipped a t  shallow angles, as  i f  near t he  top of t he  

intrusion.  The principal sulphides are  molybdenite and 

pyrrhoti tewithminor chalcopyrite and pyr i te .  

I t  i s  noted t h a t  the main gangue sulphide i n  showings on 

the Jumbo claims, i s  pyr i te  which occurs with ore and as  

massive c lo t s  i n  quartz veins separate from the skarns. 

On the  M.U.T. claims the principal sulphide in surface 

showings i s  pyrrhot i te ;  however, i n  diamond d r i l l  holes 



77-1, 78-2 and 78-3, at depth pyrite is more common than 

pyrrhotite. 

Numerous lcm to 30cm actinolite-tremolite + pyrrhotite + - - 
sphalerite skarns are found replacing thin limy beds and 

partings in the argillite on M.U.T. Hill. Quartz veins 

in skarn bands with narrow silicified envelopes are noted 

in outcrop in Trench 1 and 2 (see Figure 5), following 

bedding and fold axies. The quartz veins carry minor fine- 

grained, disseminated pyrrhotite, pyrite and trace fine- 

grained scheelite. Scattered small outcrop of silicified 

argill ite, as near Trench 1 (sample 47-60), on the northwest 

slope of M.U.T. Hi1 1, contain approximate1 y 3% fine-grained 

pyrrhotite and trace scheelite. 

Mapping and prospecting,in the areas of known showings on 

the M.U.T. claims, failed to locate additional mineralized 

zones. Minor molybdenite was noted in quartz veins and 

disseminated in sericite altered, fine-grained granite, in 

contact with argillite hornfels, on line 497E at 513.5N. 

A talus block of granite containing MoS2, was found below 

unmineralized,exfoliating granite outcrops at 498.5E, 514N. 

The block contained perhaps 5% disseminated, medium-grained 

molybdenite in a hematite stained, biotite rich matrix. 

The source of this singular, mineralized block, is not 

locally exposed and is thought to be large in extent. 

v) ALTERATION : 

Regional metamorphism, due to tight folding and shearing of 

the Palaeozoic sediments, is everywhere low grade. On the M.U.T. claims, 
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thermal metamorphism r e l a t e d  t o  t h e  Los t  Creek stock i s  superimposed 

on c h l o r i t e  zone assemblages due t o  reg iona l  metamorphism. Thermal ly 

metamorphism rocks o f  t h e  A c t i v e  fo rmat ion  inc lude:  i )  garnet- d iops ide  

+ p y r r h o t i t e  + p y r i t e  + base metal skarns and c q l c - s i l i c a t e  ho rn fe l s  - - - 
i n  con tac t  areas o f  t h e  Los t  Creek stock;  i i )  c a l c - s i l i c a t e  and 

quartz-pyroxene h o r n f e l s  - + s c h e e l i t e  - subadjacent t o  g r a n i t e  contacts;  

i i i )  pyroxene and b i o t i t e  h o r n f e l s  and s i l i c i f i e d  zones - commonly i n  

non calcareous rocks  i n  con tac t  w i t h  and per iphera l  t o ,  i n t r u s i o n s  o f  

t h e  Los t  Creek stock;  i v )  lower  temperature a c t i n o l i t e - t r e m o l i t e -  

l i m o n i t e  "skarns" per iphera l  t o  t h e  Los t  Creek stock.  

These rocks are  descr ibed i n  g rea te r  d e t a i l  i n  sec t ions  

4 (iii) A and B and 4 ( i v ) .  

A l t e r a t i o n  i n  t h e  g r a n i t e  i nc ludes  in tense s e r i c i t i z a t i o n  i n  

a few areas on t h e  M o l l y  c la ims,  subadjacent t o  contac ts  w i t h  t h e  

A c t i v e  format ion.  An increase i n  o r thoc lase  fe ldspa r  and qua r t z  i n  

c e r t a i n  areas o f  t h e  g r a n i t e  contac t ,  may r e f l e c t  t h e  chemical i n -  

f luence o f  sedimentary u n i t s  du r ing  metasomatism. B i o t i t e  and 

muscovite a r e  absent i n  t h e  i n t r u s i o n  i n  t h e  contac t  area. An i n -  

crease i n  su lph ides  and i r o n  oxides i s  noted i n  t h e  contac t  rocks.  

Q u a r t z - p y r i t e  ve ins w i t h  s i l i c a - s e r i c i t e  a l t e r a t i o n  selvedges 

a r e  e r r a t i c a l l y  d i s t r i b u t e d  bu t  n o t  unconmon i n  bo th  t h e  a p l i t e  

c h i l l  zone and adjacent  f i n e  t o  medium-grained g ran i te .  I n  diamond 

d r i l l  ho le  77-1, f r a c t u r e  k-spar and secondary b i o t i t e  v e i n l e t s  a re  

c u t  by l a t e r  q u a r t z - s e r i c i t e  p y r i t e  v e i n l e t s .  



A concentric zone centered a t  495.5E, 501N having a radius 

of + 500111, contains generally more fractured rock and markedly 

greater  amounts of limonite on f rac tures  and cleavage, than elsewhere 

i n  the  a r g i l l i t e s .  This area encompasses small,  e r r a t i c a l l y  d i s t r i -  

buted zones of s i l i c a t e d  and hornfels a r g i l l i t e  and limy a r g i l l i t e .  

In the  areas  of a l t e r a t i on  a re  found smaller zones containing 

considerable amounts of a compact, massive, ra ther  s o f t ,  white mineral 

which fluoresces bright-green under short-wave radiat ion and very f a i n t ,  

pale yellow-green under long-wave radiat ion.  The mineral i s  t en t a t i ve ly  

iden t i f i ed  a s  chabazite. Much gypsum was noted on bedding i n  the  area 

of Trench 1 (Figure 5 ) .  

The shear zone i n  Trench 5,  the  zone of in tense hornfels i n  

Trench 4 ,  the  skarn band i n  Trench 3 and the  shear zone i n  hornfels 

near camp a l l  trend northeast ,  following secondary s t ruc tures .  These 

s t ruc tures  a r e  healed w i t h  quartz veins which contain pyr rho t i t e ,  

spha le r i t e ,  pyr i te  and i n  Trench 4 much schee l i t e .  

Quartz veins and skarns i n  Trenches 1 and 2 follow north t o  

north-northeast trending folds  which a r e  thought t o  be "primary" 

s t ruc tures .  

Alteration and sulphide mineralization i n  t he  concentric zone 

(above) a r e  thought t o  o r ig ina te  i n  the  intrusion intersected by 

diamond d r i l l  holes 77-1 and 78-2. Mineralized f l u i d s  c i rcu la ted  

through and were emplaced i n  secondary s t ruc tures .  

The zone of quartz-pyroxene hornfels,  which outcrops along 

the North Triburary of Wilson Creek may have been a l t e r ed  by 

the  int rusion intersected i n  diamond d r i l l  holes 77-1 and 78-3, o r  by 



a separate f a u l t  controlled heat source,related d i r ec t l y  t o  the  main 

stock.  

The Laib and Reno formations a re  thermally a l te red  near 

the  Black Bluff Fault along l i n e  500E and t o  the  ea s t  along l i n e  518E. 

The rocks i n  these areas  a r e  apparently a l te red  t o  ca l c - s i l i c a t e  

hornfels and pyroxene hornfels - observed i n  subcrop and a few 

recessive outcrop. A magnetite skarn, e a s t  of l i n e  518E, 501.5N i s  

v i s ib l e  i n  a north northeast  trending band of t a lu s .  No sulphides 

were noted i n  t he  a l te red  zones. 

v i  ) DISCUSSION : 

The 1980 geological mapping program was directed towards 

es tabl ishing geological evidence a t  surface,  fo r  a buried "porphry". 

molybdenum system. There i s  no d i r ec t  evidence, such a s ;  dykes, 

in t rusion breccias,  hornfels aureole, s izeable  areas  of s i l i c i c ,  

s e r i c i t i c  o r  potassic a l t e r a t i o n ,  pyr i te  halos, quartz stockworks, 

concentric f rac ture  o r  vein systems,available i n  the  rocks. Indeed, 

no disseminated o r  f r ac tu re - f i l l  molybdenite was located outside the  

contact  areas  of t he  Lost Creek stock.  

There - is ,  however, d i r ec t  and ind i rec t  evidence for  an int rusion 

buried beneath M.U.T. Hi l l .  Direct evidence includes: a )  an a p l i t i c  

in t rusion intersected a t  the  bottom of diamond d r i l l  holes 77-1 and 

78-3 and a subsurface hornfels contact  aureol which extends t o  

surface i n  hole 77-1; b) quar tz-ser ic i te-pyr i te  ve in le t s  carrying 

minor fine-grained molybdenite, crosscutt ing f r ac tu re - f i l l  k-spar 

and secondary b i o t i t e  v e i n l e t s i n  a p l i t e  a t  the  bottom of hole 77-1. 



Indirect  evidence includes a subconcentric zone centred west of M.U.T. 

Hill camp which contains:  a )  a few, discontinuous quartz-pyroxene 

hornfels and b i o t i t e  hornfels bands and numerous narrow ac t ino l i t e -  

tremolite-quartz-pyrrhotite "skarn" bands, w i t h  associated e r r a t i c a l l y  high grade 

b u t  commonly subeconomic s chee l i t e  occurrences, b) a few quartz-pyrrhoti te-  

spha le r i t e  veins,  i n  and adjacent t o  hornfels zones, c )  a small, weakly 

developed quartz stockwork zone containing s ign i f ican t  amounts of medium- 

grained scheel i t e  and associated pol y-metal1 i c  quartz veins,  d)  generally 

higher concentration of f ractures  and barren quartz veins,  e )  higher 

concentration of limonite on f ractures  and cleavage, a l so  of leached b u t  

occasionally v i s i b l e  pyrrhoti te-pyrite ve in le t s .  

The hornfels zone i n  hole 78-2 i s  narrow and local t o  the  

a p l i t e  contact ;  whereas, i n  hole 77-1, the  hornfels zone i s  subcontinuous 

t o  the  surface.  Thus, heat flow and hydrothermal f lu ids  from the 

int rusion apparently ascended along s t ruc tures  inclined t o  the  north or  

northwest ra ther  than t o  the  southeast. The evidence from 

trenches and road cuts  over known mineralized showings,indicates t h a t  

the  thermally a l t e r ed  zones and poly-metallic veins commonly follow 

bedding planes,fold axies and shear structures,which s t r i k e  northeastward 

and d ip  southeastward a t  a l l  angles greater  than 55'. 

The Lost Creek stock i n  the  M.U.T. claims area changes from a 

northwestward t o  a north-northeastward trend of emplacement. The 

suggestion i s  t h a t  the  margin of the  stock has been intruded along 

primary fold axies  on M.U.T. claims 1 and 2 and t o  a l e s se r  extent on 

M.U.T. claims 3 and 4. 

The trend of Lost Mountain ridge axis  i s  t o  the  northwest. The 

trend of M.U.T. Hill i s  northeast;  t h a t  i s ,  subparallel  t o  "secondary" 



s t r u c t u r e s  and t o  t h e  Black B l u f f  Fau l t .  This  suggests t h a t  t h e  em- 

placement o f  Los t  Creek s tock  on M.U.T. c la ims 4, 5 and 6 was c o n t r o l l e d  

by "secondary", nor theas t  t r e n d i n g  s t ruc tu res .  Fo l lowing t h i s  l i n e  o f  

reasoning i t  i s  probable t h a t  t h e  i n t r u s i o n  i n t e r s e c t e d  by d r i l l  ho les 

77-1 and 78-2 i s  connected, beneath M.U.T. H i l l ,  w i t h  t h e  L o s t  Creek 

s tock  exposed t o  t h e  n o r t h  and nor theast .  

The a p l i t e  i n t e r s e c t e d  by  d r i l l i n g  i n  holes 77-1 and 78-2 

i s  thought  t o  be a s i l i c e o u s  " c h i l l "  zone a t  t h e  t o p  o f  a g r a n i t e -  

qua r t z  monzonite cupola. Assuming t h e  s i t u a t i o n  i s  s i m i l a r  t o  t h a t  

exposed on t h e  M o l l y  claims, molybdenite o re  - i f  present,  would l i e  

beneath t h e  a p l i t e  i n  a j o i n t e d ,  e x f o l i a t i o n  zone, i n  fine-medium 

gra ined g ran i te .  I f  t h e  "ch i1  1 " zone ac ted  as a cap r o c k  t o  m i n e r a l i z e d  

so lu t i ons ,  such an o re  body would probably n o t  be detected b y  molybdenum 

geochemistry a t  sur face.  Molybdenum remains mobi le  i n  a l k a l i n e  con- 

d i t i o n s  and i s  u n l i k e l y  t o  be deposited i n  areas o f  i n t r u d e d  calcareous 

rocks. On t h e  M o l l y  c la ims,  t h e  best  MoS2 o re  i s  found where g r a n i t e  

i n t r u d e s  non calcareous rocks. The upper e leva t i ons  o f  M.U.T. H i l l  

con ta in  o n l y  minor  i n te rbeds  o f  calcareous rocks, thus t h e  environment 

i s  favourab le  f o r  depos i t i on  o f  MoS2. 

Higher  grade tungsten occurrences a r e  found i n  t h i n  beds o f  

r e l a r i v e l y  pure l imestones and marbles a t  and subadjacent t o  t h e  

g r a n i t e  contact .  C a l c - s i l i c a t e  h o r n f e l s  found both  i n  M.U.T. a d i t  and 

diamond d r i l l  ho le  78-3, ( i n  t h e  immediate con tac t  area o f  t h e  g r a n i t e )  

conta ins  promis ing tungsten-molybdenum grades. An examinat ion o f  

ou tc rop  and s o i l  geochemistry i n  calcareous u n i t s  t o  t h e  southwest 

i n d i c a t e s  t h a t  t h e  l a t e r a l  ex ten t  o f  t h e  m ine ra l i zed  zone i s  l i m i t e d .  

The bes t  tungsten grades t h e r e f o r e  a r e  probably t o  be found i n  f o l d e d  



calcareous rocks immediately adjacent to  the  granite contact. 

W i t h  t he  exception of marbles developed on the Molly claims 

and on Nevada Mountain, which do not appear t o  achieve a t rue  thickness 

greater than 4m, no s ign i f ican t  thickness of "pure limestone" i s  found 

a t  upper elevations on the M.U.T. claims. The carbonaceous limestone, 

limy a r g i l l i t e  and hornfelsed limy a r g i l l i t e  beds along Lost Creek 

do not appear t o  be mineralized southwest of the  M.U.T. Adit. These 

uni ts  may be tungsten mineralized i n  contact w i t h  granite beneath 

M.U.T. Hill but there  i s  no d i rec t  evidence for  t h i s  scenario. The 

presence of substantial  amounts of carbon as graphite,  e tc .  i n  the  

limy u n i t s  would tend t o  mitigate against  formation of economic skarn 

deposits. 

Scheel i te  i n  skarns and hornfels a t  the  1% showing, New Showing 

and Trench 4 showing appear t o  follow a northeasterly t rend,  parallel  

t o  "secondary" s t ruc tures .  The t rue  thickness and continuity of these 

showings i s  not avai lable  due to  overburden. Where exposed, grade 

estimates f o r  tungsten a re  commonly low w i t h  small e r r a t i c  areas grading 

u p  t o  0.34% NO3. Calcareous beds a r e  commonly l e s s  than 1 metre thick 

a t  higher elevations and known showings i n  hornfels zones a r e  

narrow,(although potent ia l ly  continuous on s t r i ke )  w i t h  e r r a t i c  b u t  

commonly low tungsten grades. There i s  therefore,  l i t t l e  poss ib i l i ty  

of an economic skarn tungsten deposi t (s)  a t  higher elevations on the 

M.U.T. claims. 

The existence of a s t r a t i  form, replacement lead-zinc-silver 

deposit on t h e  claims has not been negated. Extensive chip sampling on 



unaltered - unmineralized units and of a l te red ,  veined, skarned and 

mineralized outcrop indicates a widely varying metal content for  a l l  

sample groups. For example, the  zinc content of unaltered black 

a r g i l l i t e  ranges from some tens  of ppm t o  500 ppm and s imi la r ly  for  

other elements for  most rock types. Despite the e r r a t i c  r e su l t s  there  

is a def in i te  suggestion tha t  some quartz veins, skarned and horn -  

felsed rocks are  enriched i n  zinc f luor ine,  copper and perhaps s i l ve r .  

All outcrop containing bedded o r  disseminated pyri te  were chip sampled 

but none returned anomalous r e su l t s .  

Soil geochemistry shows remarkable concentrations of zinc 

and s i l v e r  i n  an area of enhanced copper-molybdenum values on the 

northwestern slope of M.U.T. Hill and of lead and f luor ine on the 

southeastern flank. The anomalies on the  northwestern slope l i e  above 

the calcareous horizons Al, L ,  Ql - almost en t i r e ly  i n  t he  a r g i l l i t e s .  

The northeasterly trend of the  anomalous zones strongly suggests 

s t ruc tura l  control .  Secondary s t ructures  a r e  suggested t o  have con- 

t ro l l ed  emplacement of grani te  beneath M.U.T. H i l l .  Hydrothermal 

f lu ids  c i rcu la t ing  i n  these s t ructures  may well have replaced cer ta in  

beds but reactive calcareous beds a r e  t h i n  and discontinuous i n  the 

a r g i l l i t e s .  I t  i s  thought more l i ke ly  t h a t  metall iferous solutions 

ascending northeastward trending s t ructures  from a grani te  source, 

deposited poly-metallic sulphides i n  f ractures  and veins. These 

veins and skarned s t ructures  a r e  recessive and a re  exposed mainly 

i n  trenches. They could well have been passed over during f i e ld  

mapping. 

v i  i ) RECOMMENDATIONS : 

a )  Intensive prospecting i s  recommended i n  areas of the zinc-silver 
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(molybdenum-copper) soil anomalies and of the lead-fluorine soil 

anomalies. The target is a strata related, replacement zinc-silver 

deposit. Specifically, continuous chip sampling of outcrop over 3m 

intervals should be completed on lines 491E and 492.5E north of the 

500N baseline and on line 501.5E and 503E, south of the baseline. 

Trenching is recommended trending northwest, across structure, at 

500.5N on line 491E in the zinc-silver anomaly and trending southeast 

across the lead fluorine anomaly, starting near line 503E, 500N. 

The purpose of the prospecting, trenching and sampling is 

to define the source for anomalous zinc-silver and lead-fluorine geo- 

chemistry. In the event that trenching and continuous sampling is not 

possible in these areas or if the source is located in outcrop and has 

economic potential, further drill testing is recommended. A hole is 

recommended near line 491E, 500.5N inclined 70' northwest. This area 

is easily accessed from the existing property road. 

b) An essentially blind molybdenite ore zone is suspected to 

underlie aplitic cap rock beneath M.U.T. Hill. The ore may be 

"porphyry" type, in which case aplite would represent the barren sili- 

ceous cap rock common to this deposit type. More likely the suspected 

mineralization is similar to that on the Molly claims. It would lie 

just beneath the aplitic cap rock in a sheeted zone, containing 

disseminated and fracture-fill MoS2 and pyrrhotite. Assuming such 

a mineralized zone exists, it may well persist over large areas of the 

granite roof between M.U.T. Hill and the Molly Mine. 



To t e s t  fo r  the  presence of such a t a rge t  a diamond d r i l l  

hole could be d r i l l e d  on the  road mid-way between ex is t ing  holes 

77-1 and 78-3. The hole would be d r i l l e d  t o  a maximum depth of 

250m, inclined 75' t o  the  northwest,to perforate  t he  a p l i t e  in t rusion.  



5. GEOCHEMICAL REPORT 

Dr. S.J. Hoffman 



. . . . . . . . 

5. i ) SAMPLE PREPARATION AND ANALYTICAL ' PROCEDURE : 

1. Csoche~,. S o i l  and S i l t :  Samples a r e  dried,  an2 sifted t c  mirxs 100 Eesh, 
th rough  sta. inless steel,  cr r j l o n  screer~s. 

2. Geochen, Rock 1 : Sanples are dr ied ,  cr;isk;ed t o  mims 3 k c h ,  s ~ l i t ,  
and pulverized to r h u s  103 mesh, 

3, METHOD OF ANALYSIS. 

1. Xul t i  element. ( ito, CQ, Ki, Co, Xn, Fe, Ag, Zn, Fb. ): 0.5 Grrn e m p l e  is 
digested f o r  f o u r  hours w i t h  a 15:ks5 mixt.~re of 
I i i t r ic-Ferchloric acid, t 

The r e ~ u l t i n g  e x t r a c t  i s  analyzed by k t m i r .  Ah,sGrption 
spectroscopy, using background Correctior, where appropriate. 

2. Tungsten: 

3. Tin;  

4. Fluorine: 

6. pH: 

1.0 Grm smple i s  s in te red  uith a carbar-ztle flux, and 
dissolved, 
' R e  resu l t ing  extract i s  analyzed c o l ~ r ~ e t r i c a l l y ,  after 
reduct ion with Stannous Chloride, by use of PoAtassiun 
Thiocyanate. 

0.5 G r a  sample i s  s u b l i n ~ t e d  by fus iGn wi th  Arnonim 
Iodi&, and dksolved. 
me r.esul+,ing so lu t ion  i s  analyzed co lc r imet r i ca l ly  by 
use of Gallein. 

0.5 G r w  sam~le i s  fused with a Carbonate A Z l ~ ,  ard dis- 
solved. 
The resulting soluticn i s  anapjzed f o r  F luor i re  by use 
of an Ion Selective Zlectrode, 

10.0 Grm smple  i s  dissolved in Aqua Regia. 
The resu l t ing  so lu t ion  i s  subjected t o  a Kethylisobut.yl 
Ketone ex t rac t ion ,  which extract i s  analyzed r'cr Gold 
using Atomic Absorption Spectroscopj, 

An aqueous suspension of  soil, o r  silt is prepared, and 
its pH is measured by use of a pH meter. 



i i )  DESCRIPTION OF TRACE ELEMENT ANOMALIES ON P.U.T. CLAIMS 1 AND 2 

a )  Copper 

Copper backgrounds on M.U.T. 1 and 2 are  higher than on 

M.U.T. 3-5. The fluorine-rich zones a r e  copper anomalies, but the 

copper-rich zone extends t o  the western limit of sampling and a 

major anomaly lying along L l O E  is 1.4 km long. The eastern portion 

of the  claims i s  re la t ive ly  def ic ien t  i n  copper, par t icu la r ly  i n  

areas underlain by the Lost Creek stock b u t  a l so  i n  several regions 

underlain by black a r g i l l i t e  bedrock. 

b) Molybdenum 

Three major molybdenum anomalies can be defined, a l l  

associated w i t h  black a r g i l l  i t e  outcrop. The molybdenum anomalies 

a r e  found a t  the margins of the  fluorine-rich zones, but i n  areas 

of tungsten enrichment, in  the  northeast, and i n  the west. The 

th i rd  molybdenum anomaly coincides w i t h  the northwestern portion 

of the major copper anomaly. 

c )  Tungsten 

The tungsten d i s t r ibu t ion  defines a broad 0.5. km wide 

zone of e r r a t i c a l l y  tungsten-rich s o i l s  which trend northeastward, 

paral le l  t o  the contact of the  Lost Creek stock. Tungsten values 

range up t o  185 ppm; however, only two anomalous zones a r e  re- 

f lected by contiguous anomalous samples. These a r e  found in  areas 

underlain by the black a r g i l l i t e  within the f luor ine anomalies. 





d) Fluorine 

Two large f luor ine  anomalies can be defined, t o  the north 

and west of trenches in to  minor molybdenitelscheel i t e  mineralized skarn 

zones. The skarns themselves a r e  not associated w i t h  fluorine-rich s o i l s ,  

but t h i s  may be a ref lect ion of l imited so i l  sampling in  proximity t o  

the  prospects. The f luor ine anomalies a r e  more homogenous than 

those on M.U.T. 3-5 and a re  well defined r e l a t i ve  t o  background. 

Black a r g i l l i t e  i n  the northwest and quartz monzonite of the Lost 

Creek stock a re  re la t ive ly  poor i n  f luor ine.  Anomalies a r e  open t o  

the  north and west. 

e )  Lead 

The lead background leve ls  i n  s o i l s  a r e  higher than on 

M.U.T. 3-5. A t  l e a s t  four major anomalous zones can be defined. 

The l a rges t  zone centers on the northern portion of the molybdenite/ 

schee l i te  trenches, along the grani te  - black a r g i l l i t e  

contact .  The second prominent lead anomaly is found a t  the  center 

of t he  main copper-rich zone along L l O E .  A t h i rd  lead-rich zone is 

found i n  association w i t h  both in t rus ive  and black a r g i l l i t e  rock 

types a t  the southern end of the  trenches. T h i s  anomaly apparently 

trends east-west, but i s  open t o  the southeast. The fourth anomaly 

coincides w i t h  the  northern l imi t  of the  northern f luor ine anomaly. 

f )  Zinc 

Enhanced zinc levels  characterize t he  western half  of the 

survey area,  associated w i t h  the black a r g i l l i t e .  Zinc values a r e  

a1 so r e l a t i ve ly  high, w i t h  numerous values exceeding 2,000 ppm. 
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Zones of highest concentrations coincide with molybdenum, tungsten, 

copper and fluorine in the central-west anomaly, and with copper, 

and molybdenum in the central-northwest. Portions of both anomalies 

are also lead-rich. Anomalous zones are open to the west and north. 

A prominent anomaly cannot be defined on the eastern portion of the 

grid, or coincident with molybdenite/scheelite skarns. 



i i i )  DESCRIPTION OF TRACE ELEMENT ANOMALIES ON M.U.T. CLAIMS 3,4,5,6. 

a)  Copper 

Highest copper values a r e  found i n  t he  northwest, associated 

w i t h  uni ts  of black a r g i l l i t e ,  limy black a r g i l l i t e ,  and black lime- 

stone. The northeastern l i m i t  of the  copper-rich zone is marked by 

the intrusion of the  Lost Creek stock which i s  notably copper- 

def ic ient .  

A second zone of enhanced copper values trending i n  a 

paral le l  d i rect ion i s  found about 700 metres south. Anomalous values 

define three zones within the black a r g i l l i t e .  The zones a r e  

d i s t i n c t  and not suggestive of l i thological  control .  Anomaly contras t  

is  weak. 

Soi l s  col lected southeast of Black Bluff Fault a r e  notably 

poor i n  copper and anomalous conditions cannot be outl ined.  The 

Lost Creek stock and i ts  associated Molly Mine and other showings are  

not ref lected by elevated copper levels .  

b) Molybdenum 

Two trends can be inferred from the d i s t r ibu t ion  of anomalous 

(>7 ppm) o r  above average (> 5 ppm) molybdenum contents. Three major 

zones oriented i n  a northeastward direct ion probably r e f l e c t  under- 

lying l i tho logies  of a r g i l l i t e  o r  black a r g i l l i t e .  Molybdenum 

accumulation t o  40 ppm levels  characterizes the black a r g i l l i t e s  

i n  t he  north whereas lower values i n  the 10 t o  20 ppm a re  seen in  

t he  two southernmost zones. The l a t t e r  two zones a r e  not associated 

with enhanced values of other  elements, except lead in  the  west. 



The center,  northeastern and southwestern flanks of 1 

the tungsten anomaly a r e  molybdenum-rich. A prominent molybdenum 

l inea r  trending i n  a north northeastward direct ion can a l so  be in t e r -  

preted from the data ,  suggesting the poss ib i l i ty  of a s t ruc tura l  

component t o  the anomaly genesis. Adits t o  the  west of the  northern 

end of the  molybdenum anomaly and the United Verde a d i t  in  the 

south mark the l imi t s  of the  molybdenum-rich zone. 

c)  Tungsten 

Enhanced tungsten values ( >  17 ppm) define a zone 200 t o  

300 metres i n  diameter and about 2 km long trending i n  a north- 

northeastward direct ion,  across the axes of the  ridge. Contrast w i t h  

background i s  r e l a t i ve ly  sharp and i n  view of the  discordant re la t ion-  

ship of  the  anomaly t o  the  l i thology, the anomaly would appear t o  

have genesis consistent w i t h  s t ruc tura l  control .  The northern portion 

of t he  tungsten-rich zone trends i n  the same direct ion as  the  under- 

lying bedrock u n i t s  and may have a l i thological  component. The 

posit ion of the  tungsten anomaly cor re la tes  in  pa r t  with the 

r e l a t i ve ly  numerous, a l b e i t  very minor, skarn zones i n  t he  northeast. 

Tungsten values a r e  enhanced i n  proximity t o  t he  llolly Rine 

and United Verde a d i t .  The Lost Creek intrusion and black a r g i l l i t e s  

southeast of Black Bluff Fault a r e  tungsten-poor. The prominent 

copper/fluorine anomaly a t  the  northern end of the  property is 

tungsten-poor. 

d) Fluorine 

The M.U.T. claims can be divided in to  two par ts  on the  basis 

of the  so i l  f luor ine d i s t r ibu t ion :  Most high values (> 860 ppm) are  



found on the northwestern two t h i r d s  of the claims. About a dozen 

anomalies a r e  defined along northeastward trending zones which a re  

approximately paral le l  t o  the regional s t r i k e  of the  underlying 

geology. Lithological control can be a t t r ibu ted  t o  causing anomalous 

conditions on the northwesternmost portion of t he  property where a 

strong anomaly i s  found i n  association w i t h  black limestone bedrock. 

On a l a rger  scale ,  f luor ine anomalies appear t o  define an 

elongated annular zone centered on 493E/497N t o  4S8E/503N. Fluorine- 

r ich zones a r e  found on both sides of the axes of the  h i l l t op  ridge. 

Maximum dimensions are  2 km along s t r i k e  and 1.5 km across s t r i k e  of 

the  a r g i l l  i t e s .  

The southeastern area o f t h e  property is notably low i n  

f luor ine ,  In par t  this might be due t o  more extensive deposits of 

glacial  overburden. However, areas having many outcrop exposures 

over portions of the region are  not associated w i t h  fluorine-rich 

s o i l s .  

e )  S i lver  

The s i l v e r  d i s t r ibu t ion  exhibi ts  one major anomaly i n  the 

northwest which i s  over 350 m wide. Possible continuation of the  

zone can be seen in  r e su l t s  along the westernmost grid l i ne .  The 

s i lver - r ich  zone coincides w i t h  the  high contras t  molybdenum anomaly 

on a portion of the  large copper anomaly. Some coincidence i s  a lso 

evident w i t h  f luor ine.  The s i l v e r  anomaly trends paral le l  t o  the  

regional geology and appears l i tho logica l ly  controlled. 



f )  Lead - 

Anomalous lead values define one major and three minor zones. 

Distribution of these zones is d i s t i nc t ly  d i f f e r en t  from those of other  

elements. The l a rges t  anomaly, 200 m wide and 1.4 km long, is  

elongated i n  a northeast  di rect ion paral le l  t o  the  regional geological 

s t r i ke .  Lead leve ls  and contras t  w i t h i n  the  anomaly a r e  both 

suggestive of l i thological  control .  Lead values reach a maximum 140 ppm 

near the  center of the  zone, conincident with a fluorine/copper anomaly. 

A major lead anomaly i s  found i n  proximity of the  United 

Verde ad i t .  In par t ,  contamination from old workings may be a fac tor .  

A second major anomaly i s  found a t  the north end of t he  baseline,  

along the contact  of the  Lost Creek pluton and black a r g i l l i t e s .  No 

source f o r  t he  lead is known. The th i rd  anomaly is found i n  t he  

extreme west, and has a lower contras t  than the  other anomalies. No 

lead source is recognized w i t h i n  the black a r g i l l i t e s  of the  region. 

Several one o r  two point anomalies a r e  outl ined elsewhere, including 

south of theBlack Bluff Fault. These local ly  enhanced lead values 

may be due t o  minor occurrences of galena i n  veinlets .  

g )  Zinc 

The zinc d i s t r ibu t ion  defines three major geochemical be1 ts. 

Values south of Black Bluff Fault a r e  typ ica l ly  l e s s  than 200 ppm. 

Values increase t o  the  275 t o  1,000 ppm range i n  a wedged shaped zone 

beginning north of the  United Verde a d i t  and continuing t o  t he  Molly 

Mine. Isolated,  re la t ive ly  small anomalies can be ident i f ied within 

t h i s  region, par t icu la r ly  i n  proximity t o  the  United Verde claims. 



The most s t r i k ing  feature  of the zinc dis t r ibut ion i s  the 

large zone of plus 1,000 ppm zinc values. The zone is over 3 km 

long, terminated by the Lost Creek grani te  i n  the  northeast ,  and i s  

open t o  the  west. Average anomaly width i s  1 km. The zone trends 

across the  regional s t r i k e  of the  l i tho logies ,  suggesting s t ructural  

control .  W i t h i n  the zone, numerous samples grade i n  excess of 

2,000 ppm zinc. The maximum zinc content i s  5,900 ppm. 

An outstanding feature  of the zinc d i s t r ibu t ion  i s  the  f a c t  

t h a t  the center of the  anomaly is found i n  an area where other base 

metals a r e  not enhanced t o  anomalous levels .  The southeastern margin 

terminates along the tungsten/molybdenum l inear .  The northern margin 

coincides with the northernmost molybdenum anomaly and is not found 

i n  association with black limestone o r  black limy a r g i l l i t e .  In ' 

view of the  f a c t  the  zinc anomaly crosscuts topography and l i thology, 

a s t ruc tura l  or igin  is suspected. Moreover, bedrock chip samples 

analyzed t h u s  f a r  a r e  not zinc-rich, indicating e i t he r  t ha t  the 

source of the  zinc has not been sampled o r  t h a t  possible zinc sulphides 

along f rac tures  have not been recognized. 



S o i l s  on t h e  M.U.T. c la ims have formed as a consequence o f  t h e  

r e s i d u a l  weathering o f  l o c a l  bedrock u n i t s .  Because o f  the  predominence o f  

steep slopes, s i g n i f i c a n t  downslope d i spe rs ion  o f  m e t a l - r i c h  overburden i s  

l i k e l y  over  r e s t r i c t e d  areas. G l a c i a l  depos i ts  a re  absent except  t o  t h e  

southeast, near t h e  Black B l u f f  f a u l t .  

S o i l  anomalies are  i n t e r p r e t e d  t o  be d i r e c t  i n d i c a t o r s  o f  under- 

l y i n g  me ta l - r i ch  u n i t s ,  perhaps d isp laced downslope o f  t h e i r  source by 

t a l u s  f a n  fo rmat ion  and s o l i f l u c t i o n .  Residual weathering has probably 

promoted t h e  ex tens ive  leach ing  o f  s u r f i c i a l  depos i ts  and abso lu te  metal 

concent ra t ions  i n  s o i l s  a r e  expected t o  be reduced somewhat from t h e i r  

o r i g i n a l  concent ra t ions  i n  bedrock p r i o r  t o  weathering. Consequently, 

abso lu te  metal l e v e l s  i n  s o i l s  a r e  n o t  d i r e c t l y  comparable t o  metal contents 

o f  pr imary ha los  repo r ted  i n  t h e  l i t e r a t u r e  f o r  porphyry molybdenum depos i ts .  

Nevertheless, t h e  s o i l  values represent  i n d i c a t o r s  o f  what m igh t  l i e  

beneath i n  unweathered rock.  Enrichment f a c t o r s  i n  t h e  l a t t e r  environment 

w i l l  n o t  become a v a i l a b l e  u n t i l  a  d r i l l  program i s  concluded and data a r e  

c o l l e c t e d .  

Pat te rns  o f  zoning o f  geochemical d i s t r i b u t i o n s  are  ev iden t  bo th  

i n  t h e M o l l y  Mine - U n i t e d  Verde area (M.U.T. 3-5) and on Nevada Mountain 

(M.U.T. 1-2). The zonat ions on M.U.T. 3-5 probably have some degree o f  

l i t h o l o g i c a l  c o n t r o l  which r e s u l t s  i n  t h e  e longa t i on  o f  anomalies a long a 

northeastward t rend.  However, geochemical anomalies a r e  n o t  o n l y  r e s t r i c t e d  

t o  s p e c i f i c  l i t h o l o g i c a l  u n i t s  and many me ta l - r i ch  zones te rminate  e i t h e r  



i n  the  northeast  o r  the southwest, despite continuation of the  regional 

s t r a t a .  On Nevada Mountain, metal levels  a r e  enhanced primarily i n  

association w i t h  black a r g i l l i t e  bedrock and not w i t h  the Lost Creek 

stock. In both areas ,  the  Lost Creek stock i s  typical ly  metal def ic ien t  

r e l a t i ve  t o  the  country rocks. Metal enrichments and zonations i n  the  

l a t t e r  units a r e  not obviously re la ted t o  the  intrusion of the  now exposed 

portion of the  stock. 

Distribution of f luor ine and copper on the M.U.T. 3-5 claims can 

be interpreted t o  have a  roughly elongated annular shape. Fluorine 

accumulation i s  stronger i n  the  south, whereas by contras t  copper 

enrichment is stronger i n  the north. Zones a r e  not completely continuous, 

but t h i s  is  t o  be expected i n  areas known t o  be underlain by highly 

fo l ia ted  ! rocks,  which ac t  as  heterogeneous units to  hydrothermal solut ions .  

In order t o  form strong geochemical anomalies across regional l i t ho -  

logical  s t r i k e s ,  intense f ractur ing i s  required. The fractur ing probably 

will not be uniform because of inherent differences i n  rock strengths of 

individual un i t s :  hence a  s e r i e s  of discontinuous geochemical anomalies. 

Nevertheless, on M.U.T. 3-5 the  annular copper/fluorine anomaly i s  

r e l a t i ve ly  strong and r e l a t i ve ly  large (1.5 km x 2.0 km). Anomalous 

f luor ine leve ls  are  i n  the order of 800 t o  1500 ppm i n  the  s o i l s .  An 

outer discontinuous halo of isolated Pb-rich s o i l s  i s  found outside of 

t he  copperlfluorine zone and const i tutes  the most d i s t a l  of the  metal 

zones. However, lead anomalies may be only l i tho logica l ly  controlled.  

Tungsten forms a  prominent l inear  anomalous zone cut t ing regional 

l i thological  s t r i k e  and topographic grain across the south-central portion 

of the copper/fluorine anomaly. The zone i s  marked by numerous minor 



skarn zones i n  the north and i s  probably re f lec t ing  a s t ructural  control .  

Molybdenum enrichment coincides w i t h  the tungsten t rend,  b u t  has a d i s t r i -  

bution characterized by a s e r i e s  of anomalies ra ther  than a continuous 

metal-rich zone as  was the case for  tungsten. The strongest  molybdenum 

anomaly i s  displaced from the tungsten l inear  and i s  associated w i t h  s i l v e r  

enrichment. Values are  i n  the  20-40 ppm range. Some l i thological  control 

i s  inferred from the elongated shape of some of the rnolybdenum-silver- 

r ich areas ,  possibly ref lect ing deposition of metals introduced along 

s t ructures  b u t  dispersed along bedding planes. The molybdenum anomaly 

also displays a par t ia l  annular shape absent only i n  the  west, and 

l i e s  within the copper/fluorine zone. Molybdenum enrichment,however, i s  i n  the 

5 t o  7 ppm range and i s  the weakest of t he  metal anomalies. I 

The most outstanding d is t r ibu t ion  of the  geochemical survey 

i s  featured by zinc where metal levels  are  exceptionally h i g h ,  many 

samples exceeding 2000 ppm. Zinc enhancement characterizes the  center 

of the  fluorine/copper anomaly, overlapping i t  somewhat. Enrichment of 

other elements over t he  center of the  zinc anomaly is notably lacking, 

a feature  t o  be expected i f  the zinc anomalies were re f lec t ing  high 

backgrounds i n  black a r g i l l i t e  uni ts .  The zinc anomaly i s  confined 

within r e l a t i ve ly  sharp boundaries which cut  across t h e  regional s t r i k e ,  

paral le l  t o  the  trend of the tungsten/molybdenum zone, which marks i t s  

southern boundary, b u t  displaced t o  the  northwest. Structural  control 

of the  anomaly i s  indicated,  par t icu la r ly  i n  view of t he  absence of zinc- 

rich rock chips of any of the rock types sampled. 

The Nevada Mountain study i s  more limited i n  scope,and anomalous 

conditions a r e  not completely defined. Nevertheless, zonation of the t race  

element d i s t r ibu t ion  i s  again evident, primarily w i t h i n  areas underlain 



by black a r g i l l i t e  lying t o  the west of the Lost Creek Stock. Zonation 

patterns a r e  s l i gh t ly  d i f fe ren t  from those described on M.U.T.3-5. Two 

prominent f luor ine anomalies a r e  associated with minor tungsten anomalies 

and zones of copper enrichment. Copper background levels  generally are  

higher than M.U.T. 3-5 and the center of the copper anomaly i s  open t o  

the  west and north of the f luor ine zone. Tungsten enhancement i s  not 

as prominent as t ha t  described on M.U.T. 3-5. 

Molybdenum anomalies a r e  also not f u l l y  outlined. They surround 

fluorine-rich zones. In places they coincide w i t h  zinc and/or lead anomalies, 

b u t  not i n  a  systematic fashion. Lead-rich areas are  more numerous than 

on M.U.T. 3-5 with the la rges t  anomaly associated w i t h  the  quartz monzonite 

int rusion.  Prominent lead anomalies a r e  a lso found associated w i t h  black 

a r g i l l i t e  bedrock. Zinc values are  s t i l l  very high on t h i s  portion of 

the claims, reaching 2000 ppm levels i n  places, though anomalies a r e  

n o t  as large as  those of M.U.T. 3-5. 

The geochemical patterns i n  s o i l s  on the M.U.T. claims a re  

strongly suggestive of hydrothermal remobilization caused by an intrusion 

a t  depth. The zonation pattern is characterized by a fluorine/copper 

coincident metal-rich zone, i n  t u r n  followed by a molybdenum and f i n a l l y  

a zinc-rich zone. The d is t r ibu t ion  of molybdenum and tungsten a re  a l so  

suggestive of s t ruc tura l  control which may have resulted i n  the  telescoping 

of the metal from depth onto other metal halos, such as  the  copper, f luor ine 

and zinc.  

The zinc enrichment i s  the strongest  of any element w i t h  levels  

i n  the  residual s o i l s  comparable to  what i s  observed i n  bedrock a t  Climax 

and Henderson. The zinc levels  are so h i g h  t ha t  the  poss ib i l i t y  of a 



zinc/ lead/s i lver  s t r a t a  re la ted deposit might be investigated i f  the zinc 

anomaly i s  not due t o  a molybdenum system. Topographically below the zinc 

halo is one f o r  molybdenum. Highest molybdenum values a r e  found i n  the 

north and are  coincident w i t h  a prominent s i l v e r  anomaly. Molybdenum 

levels  are  r e l a t i ve ly  low a t  the  10-40 ppm leve l ,  except in a d i t  dumps 

where values can exceed 500 ppm. Molybdenum concentrations encountered 

by Benson Mines i n  d r i l l  holes,over narrow intervals  can exceed 1500 ppm 

molybdenum. 

Below the molybdenum halo is a zone of copper und  f luor ine 

enrichment. Possibly the two coincident halos l i e  along axes having 

d i f fe ren t  ver t ical  slopes: the f luor ine i s  enhanced i n  the south and 

copper enhanced in  the  north. Lead may form an outer halo s t i l l ,  although 

i t s  e r r a t i c  nature may be indicating minor galena vein;, skarns o r  

possible l i thological  control .  

The preceeding description deals only w i t h  geochemical para- 

meters. The geological map i s  not enlightening on the above trends. 

Intrusive rocks, even dikes,  a r e  unknown. Rock a l t e r a t ion  of the type 

associated w i t h  a porphyry molybdenum has not been noted. The absence of 

standard a l t e r a t ion  sequence might be due to  the  introduction of the 

hydrothermal solutions on a heterogeneous s u i t e  of metamorphosed sedimentary 

rocks ra ther  than on gran i t ic  in t rus ive  un i t s .  A followup program t o  search 

for  explanations t o  the  geochemical anomalies, and a t  the  same time re- 

examined outcrops i n  anomalous areas for  features such as  s i l i c i f i c a t i o n  

and fracturing,should be mounted t o  prospect and explain the anomalies. 

Trenching may be required t o  expose enough bedrock for  t h i s  evaluation. 

Distributions on Nevada Mountain a r e  in te res t ing ,  b u t  insdf ic ien t  

sampling has been undertaken in order to  appreciate the zoning patterns.  



A major e f fo r t  i s  required i n  t h i s  area t o  acquire the  basic survey 

'information. Geological prospecting along presently available 1 ines may 

guide work by explaining exis t ing zinc,  f luor ine,  lead and other metal 

anomalies. 

v) RECOMMENDATIONS 

( 1 )  Two additional soil traverses a r e  required i n  the  west, spaced 

a t  150 metre l i n e  i n t e rva l s ,  t o  run the  length of the  exis t ing gr id .  

Samples from the top of the  "B"  so i l  horizon a r e  t o  be collected a t  a 

100 metre spacing. 

( 2 )  Existing anomalies a r e  t o  be ground checked by geological 

prospecting techniques. The source of the  zinc i s  of par t i cu la r  concern. 

Available outcrops should be chip sampled and geologically mapped and ,  

l i thotequed. The current in terpreta t ion for  the  zinc anomaly i s  t h a t  

i t  i s  s t ruc tu ra l l y  ( i  . e .  f rac ture )  controlled.  This should be ver i f ied 

by f i e l d  examination. 

( 3 )  Similar prospecting techniques could be applied t o  the  tungsten 

anomaly, although low levels  of the  element in s o i l s  ( t o  50 ppm) might 

make the  undertaking d i f f i c u l t .  Examination of the  copper, molybdenum, 

lead and f luor ine anomalies a r e  a l so  recommended, although the  prospects 

fo r  finding readi ly  v i s ib l e  evidence i n  the  f i e l d  i s  not thought good. 

Collection of rock samples for  t h i n  section study i s  suggested. 

( 4 )  The overall  geochemical zoning pic ture  on the M.U.T. 3-5 claims 

suggests the  pos s ib i l i t y  of a buried porphyry molybdenum system underlying 

the  center  of the  property. Geological features  t o  be expected under these 

conditions include the  presence of a s i l i ceous  core (perhaps ref lected by 

prominent skarns a s  the  quartz in solution reacts  w i t h  the  limestone, 



perhaps near the  copper-radiometric anomaly). Radial fracturing i s  a lso 

t o  be expected t o  explain the annular anomalies. Both these features 

should be ground checked. The existence of int rusive dikes,  which i s  

a lso t o  be expected, was not recorded during the i n i t i a l  property evaluation. 

(5)  Poor outcrop exposure suggests t h a t  the  questions posed by 

recommendations ( 2 )  t o  (4)  will not be answered f u l l y  without trenching. 

The trenches should be oriented t o  crosscut the copperlfluorine and 

tungsten and zinc anomalies a t  a t  l e a s t  two o r  three posit ions,  along 

north-south l i nes .  

( 6 )  Two or  three orientation SP l ines  should be r u n  i n  proximity 

t o  proposed trenches t o  determine i f  s ign i f ican t  sulphides are  present 

w i t h i n  50 metres of surface. A posit ive response would promote the 

recommendation for  a fu l l  IP survey. 

(7) Studies on Nevada Mountain require continued grid so i l  sampling 

a t  a 100 metre interval along l ines  no fur ther  apar t  than 150 metres. 

Prospecting near anomalies along exis t ing l i nes  may help fur ther  

mapping by highlighting mineral controls causing already defined anomalies. 

(8 )  The s i l v e r  so i l  anomaly exhibi ts  great  continuity and s ize .  I t s  

source i n  bedrock i s  unknown. I f  leaching during formation of the residual 

s o i l s  i s  a s ign i f ican t  fac tor ,  s i l v e r  values, perhaps of ore grade, might 

be locatable i n  underlying bedrock. A continuous channel chip sampling 

program a t  3 metre in te rva ls  across areas of good bedrock exposure i s  

recommended t o  t e s t  the s i l v e r  anomaly. 

(9) A diamond d r i l l  hole can be positioned t o  t e s t  coincident geo- 

chemical anomaly halos along the proposed trend of the heat source for  the 



metal halos. The t a r g e t  zone i s  la rge ,  and d r i l l  s i t e  p o s i t i o n  can be 

determined by l o g i s t i c a l  as w e l l  as geochemical fea tures .  

v i  ) SUMMARY 

A g r i d  s o i l  sampling program was completed as p a r t  o f  t h e  

eva lua t i on  o f  t h e  molybdenum p o t e n t i a l  o f  t h e  M.U.T. claims. S i g n i f i c a n t  

geochemical anomalies were de f ined on t h e  basis  o f  t h a t  work, the more 

ou ts tand ing  o f  which were f o r  z i n c  and s i l v e r .  The preponderance o f  

r e s i d u a l  overburden i n  t h e  area o f  i n t e r e s t  suggests t h a t  t h e  s o i l  

anomalies are  d i r e c t  r e f l e c t i o n s  o f  m e t a l - r i c h  zones i n  bedrock. The 

amount o f  concent ra t ion  o r  dep le t i on  o f  metal l e v e l s  i n  s o i l s ,  however, 

r e l a t i v e  t o  bedrock i s  unknown a t  t h i s  t ime. 

The z i n c  anomaly appears c e n t r a l  t o  an annular  d i s t r i b u t i o n  o f  

enhanced f l u o r i n e ,  copper and perhaps molybdenum and l ead  concentrat ions.  

The zonat ion  p a t t e r n s  suggest a degree o f  complexi ty  which i s  no t  ev iden t  

i n  t h e  geo log i ca l  map b u t  i s  r e f l e c t e d  i n  t h e  magnetic and VLF-EM data. 

Components o f  t h e  molybdenum d i s t r i b u t i o n  and tungsten anomaly appear 

c o n t r o l l e d  by a f a u l t  which bounds t h e  o t h e r  geochemical anomalies i n  t h e  

southeast.  Highest  l e v e l s  o f  molybdenum, s i l v e r  and copper co inc ide  w i t h  

a t o t a l  count rad iomet r i c  anomaly w i t h i n  t h e  zone o f  complexity.  

Trace element d i s t r i b u t i o n s  i n  s o i l s  a re  suggest ive o f  a 

r e d i s t r i b u t i o n  o f  metals i n  bedrock caused by a heat  source a t  depth. 

Although evidence f o r  exp los i ve  a c t i v i t y  i n i t i a t e d  by t h i s  heat  source 

and normal ly  associated w i t h  porphyry molybdenum depos i ts  has no t  been 

documented, ex tens ive  s o i l  development may be an important  f a c t o r  



concealing such evidence. The geochemical anomalies a r e  very la rge ,  i n  

excess of 1 km i n  diameter, and suggest the  potential  t a rge t  is  a l so  

large.  Therefore one deep diamond d r i l l  hole i s  recommended t o  t e s t  the  

anomalous conditions. I t  is expected t h a t  the  cause of the  metal zonation 

patterns will become apparent approaching the  source a t  depth. Further 

work is contingent of r e su l t s  of the  f i r s t  hole. 



6. GEOPHYSICAL REPORT (See Figures 14-17) 

i ) INSTRUMENT SPECIFICATIONS: 

a) Magnetometer: The magnetometer used t o  complete t h e  M.U.T. c la ims 

3-6 survey, was a d i r e c t  reading, McPhar M700, f l ux -ga te  magnetometer, 

s e r i a l  number 6931. Th i s  ins t rument  measures v a r i a t i o n s  i n  t h e  v e r t i c a l  

component o f  t h e  e a r t h ' s  magnetic f i e l d  t o  a r e s o l u t i o n  o f  5 10 gammas, 

on t h e  most s e n s i t i v e  scale. The magnetometer has a graduated meter -d ia l  

readout  w i t h  a 5 sca le  s e l e c t i o n  f rom 100 t o  100,000 gammas. L e v e l l i n g  

o f  t h e  u n i t  i s  by a "bul ls-eye" bubble l oca ted  below t h e  readout  meter. 

The McPhar 700 weighs approximate ly  5 kg and has dimensions o f  22 x 10 

x 26 cm. The ins t rument  was ren ted f rom Phoenix Geophysics, 885 Dunsmuir 

S t ree t ,  Vancouver, B.C. 

b)  V.L.F. E.M.-16 Un i t :  The r e c e i v e r  u n i t  i n  t h e  E.M.-16 method measures 

t h e  " i n  phase" and "quad phase" ( o u t  phase) components o f  v e r t i c a l  mag- 

n e t i c  f i e l d ,  as a percentage o f  h o r i z o n t a l  pr imary f i e l d .  The instument 

has a s e n s i t i v i t y  o f  - + 150% on t h e  i n  phase and - + 40% on t h e  quad phase 

readout,  t o  a r e s o l u t i o n  o f  - + 1%. Operat ional  frequency i s  i n  t h e  15-25 

kHz V.L.F. r a d i o  band and s t a t i o n  s e l e c t i o n  i s  accomplished w i t h  p l u g  i n  

c r y s t a l s .  S ignal  ou tpu t  i s  an aud ib le  tone and i n  phase - quad phase 

components a r e  determined by  s e l e c t i v e  n u l l i n g s  o f  t h e  tone. The i n  phase 

readout  i s  f rom a mechanical i nc l i nomete r  w h i l e  quad phase i s  read from 

a graduated d i a l .  The u n i t  has a we igh t  o f  1.6 k g  and dimensions o f  

42 x 14 x 9 cm. 

The E.M.-16 u n i t  i s  manufactured and leased by Geonics L imi ted,  

1745 Meyerside Dr ive,  U n i t  8, Mississauga, Ontar io,  Canada, L5T 1C5. 

c )  Gamma S c i n t i l l a t i o n  Ratemeter: The ratemeter  employed i n  t h e  survey 

was a Rand-Type 1597A, s e r i a l  number 645 manufactured by E l l i o t  Process 

Inst ruments Ltd.  The inst rument  measures t o t a l  i n c i d e n t  gamma r a d i a t i o n  



by means o f  s c i n t i l l a t i o n  detec tor .  A  meter-d ia l  provides d i r e c t  

readout, w i t h  a  s e n s i t i v i t y  o f  3,000 uR/Hr (micro Roentgens pe r  

hour) and a  r e s o l u t i o n  o f  - + 2 uR/Hr on t h e  most s e n s i t i v e  scale.  

Three scales of s e n s i t i v i t y  a re  provided - 30, 300 and 3,000 uR/Hr. 

An at tached speaker provides audio moni to r ing  o f  s c i n t i l l a t i o n  ra tes .  

The u n i t  weighs 2 kg and has dimensions o f  5.5 x  22 x 14 cm. 

i i ) SURVEY SPECIFICATIONS & METHODOLOGY: 

The ground magnetometer, E .M. -16 and rad iomet r i c  surveys 

were c a r r i e d  o u t  on 53 km o f  compass-chain, s lope-corrected g r i d  l i n e s ,  

on M.U.T. c la ims 3-6. The g r i d  comprises 43.4 km o f  c u t  l i n e  and 

9.6 km o f  t o p o f i l  l i n e .  The l i n e s  t r e n d  due north-south and a re  spaced 

150 m apar t  f rom l i n e  485E t o  5 0 3 ~  then every 300 m t o  512E and 600 m 

t o  518~.  The s t a t i o n  i n t e r v a l  on a l l  l i n e s ,  i n c l u d i n g  t r a n s i t e d  base 

N N l i n e  500 and t i e  l i n e  480 , i s  50 m. 

a) Ground Magnetometer Survey: A  base s t a t i o n  was es tab l ished near 

N E 500 500 on t h e  g r id .  A f t e r  a  b r i e f  o r i e n t a t i o n  survey, t h e  base 

was assigned an a r b i t r a r y  value o f  0  gammas. The ins t rument  was 

"rezeroed" each day a t  t h e  base s t a t i o n  before  beginning t raverses .  

Survey t raverses  were conducted i n  l oop  con f igu ra t i ons  and check 

readings were made a t  p rev ious l y  establ ished,  temporary base s t a t i o n s  

a t  approximately 3  hour i n t e r v a l s .  Correct ions f o r  d i u r n a l  v a r i a t i o n s  

o f  t h e  e a r t h ' s  magnetic f i e l d  were made t o  the  data knowing t h e  check 

readings on t y i n g - i n  temporary base s ta t i ons .  D iurna l  v a r i a t i o n s  were 

found t o  be on t h e  order  o f  0-5 gammas each 3  hour i n t e r v a l .  

Measurements were made a t  each s t a t i o n  w i t h  the  opera tor  and 

magnetometer f a c i n g  n o r t h  and the  inst rument  l e v e l l e d .  



b) E.M.-16 Survey: The receiver was tuned t o  the  V.L.F .  t ransmit ter  

located in  Sea t t l e ,  Washington - s t a t i on  N L K  a t  121' 55' West Longitude, 

48' 12' North Latitude which broadcasts a t  18.6 k Hz w i t h  radiated 

power of 300 kilowatts. All l i n e s  were surveyed using t h i s  s ta t ion  

E E N except l i n e s  498.5 and 500 from 480 t o  5 1 4 ~ ,  which were tuned t o  

Cut ler ,  Maine-Station NAA a t  67' 17' West Longitude and 44' 39' North 

Lati tude,  broadcasting a t  17.8 kHz w i t h  a radiated power of 1,000 k i lo  

watts .  The choice of Sea t t l e  a s  the  t ransmit ter  s t a t i on  was dic ta ted 

by the  local s t r i k e  of geological structure,which subparal le ls  the  

direct ion t o  the  t ransmit ter  from the  M.U.T. claims. The object  of 

this exercise  is  t o  have the  magnetic f i e l d  from the s t a t i on ,  ( a t  

r i g h t  angles - t o  the  direct ion of the  stat ion) a t  approximately r i gh t  

angles t o  the  main s t r i k e  of t he  ore bodies o r  geological s t ruc ture  

of the  survey area. 

A l l  readings were made with the  operator facing north along 

the  north-south survey l i ne s .  To take a reading a t  each survey s t a t i on ,  

t he  operator f i r s t  assured t h a t  the  receiver was tuned t o  s t a t i on  N L K ,  

faced north on the  l i n e s  and adjusted the  volume control f o r  com- 

fo r t ab l e  l i s ten ing .  To take the  in-phase readings, the  instrument was 

swung back and fo r th  i n  the  ver t i ca l  plane t o  a posit ion of minimum 

sound in t ens i t y  A t  this posi t ion,  the  quadrature dial  was 

adjusted t o  fu r the r  minimize o r  "nu l l "  the  sound. When min imum signal 

s t rength was achieved on both adjustments, the  inclinometer [ in  phase) 

and quadrature (out of phase) readings were recorded. 

The instrument i s  cal ibrated so t h a t ,  when approaching 

the  conductor, the  inclinometer angles a r e  posi t ive ,  in  the  in-phase 

component. 



c )  Gamma Sc in t i l l a t i on  Ratemeter: The scint i l lometer  survey was conducted 

by a s s i s t an t s  during routine geochemical sampling. After a so i l  sample 

hole of 12 t o  24 cms depth had been excavated the ratemeter was held level 

a t  the  top of the  sample hole and an average reading recorded. An e r r a t i c  

background count of 10 u R/Hr variable t o  14 u R/Hr was recorded on the 

southern portion of the  claims area. The e r r a t i c  motion of the meter needle 

was noted and a "mean" value a r b i t r a r i l y  selected f o r  the  s ta t ion  reading. 

i i  i ) GEOPHYSICAL THEORY: 

a )  Magnetometer Survey: The magnetism of a l l  rocks is controlled by t h e i r  

content of ferromagnetic materials;  t h a t  i s ,  substances possessing a 

r e l a t i ve ly  high suscept ib i l i ty  and capable of acquiring permanent magne- 

t i za t ion .  Intrusions often have associated hydrothermal a l te ra t ion  zones i n  

which ferromagnetic minerals, predominantly magnitite, may be redistributed 

i n  such a way t h a t  the  a l te red  zone is characterized by a d i s t inc t ive  

magnetic signature.  Variations i n  magnetic contras t  may also be due t o  

changes i n  l i thology,  topographic thinning or  thickening of homogeneous 

l i thology,  changes i n  basement l i tho logies ,  magnetic skarns, s t ructure ,  

o re ,  e t c .  Highly sheared o r  fractured zones ( f a u l t s )  generally have a high 

porosity fo r  groundwater movement, resul t ing i n  leaching of ferromagnetic 

minerals and therefore,  a "low" generally l i n e a r ,  magnetic signature. 

b)  E.M.-16 Survey: The V.L.F. E.M.-16 is a passive method of measuring 

secondary f i e l d s  generated by conducting bodies i n  the  ground, when sub- 

jected t o  a primary electromagnetic (E.M.) siqnal.  In the E.E1.-16 svstem, 

the primary E.M. signal i s  generated by powerful mil i tary transmitters 

(shore t o  submarine), broadcasting i n  the  15 t o  25 kHz radio band, from 

fixed locations on the ear th .  



The E.M.-16 f i e l d  u n i t  i s  a receiver which picks up the ver t ical  

magnetic component of the transmitted E.M. s ignal.  The magnetic signal 

component ca r r i e s  the bulk of signal energy beneath the ground surface 

and is d is tor ted  by attenuation (weakening of signal strength =oC = . 2 9 F  

nepe r she t r e )  and phase s h i f t  ( 4  = - . 2 9 w  r ad i anshe t r e )  . The conductivity 

of a rock medium is equal t o  mho/metre i n  r e l a t i ve ly  nonconductive 

rock. Attenuation cannot be overcome and i s  a l imit ing f ac to r  i n  the  use 

of the  V.L.F. method i n  conductive country rock o r  overburden. Secondary 

f i e l d s ,  generated by buried conductors a r e  fur ther  attenuated i n  t h e i r  

ver t ica l  passage t o  the receiver. 

Transmitter s t a t i ons  have ver t ical  antennae, thus antennae 

current i s  ve r t i ca l ,  creating a concentric, horizontal magnetic f i e l d  

around them. T h i s  f i e l d  t rave l l ing  through the ground, wil l  encounter 

conductive areas which generate and rad ia te  secondary f i e ld s .  

A ve r t i ca l ly  and a horizontally oriented receiver co i l  a r e  b u i l t  

i n to  the E.M.-16 receiver.  Signal input from the ver t ica l  ( s igna l )  coi l  

is minimized by t i l t i n g  the instrument; the angle of t i l t  is ca l ib ra ted  

i n  percentage. Remaining signal from the ver t ical  co i l  i s  balanced by a 

measured percentage of signal from the horizontal (reference) coi l  ( a f t e r  

a 90' phase s h i f t )  which is paral le l  t o  the primary f i e ld .  

Where secondary s ignals  a r e  small compared t o  the primary hori- 

zontal f i e l d ,  the angle of tilt of the  instrument is an accurate measure- 

ment of the  ver t ical  real-component. The compensating 90' sh i f ted  signal 

from the horizontal c o i l ,  i s  a measure of the quadrature ver t ica l  s ignal .  



A more complete explanation of E.M. theory i s  outl ined i n  

the  following reference paper: Patterson,  N . R .  and Ronka, V.; 1971: 

Five Years of Surveying w i t h  the  V.L.F. E.M. Method; Geoexplanation, 

v.9, pp. 7-26. 



i v )  INTERPRETATION 

a)  I n t e r p r e t a t i o n  o f  Ground Magnetic and E .M. -16 Data : (See Figure  16). 





b) Radiometric Survey Data: (See Figure 17) Radiometric survey data 

ranged from a low of 8 uR/Hr t o  a high of 45 uR/Hr over the whole of the  

M.U.T. claims area. Check readings over unaltered a r g i l l i t e  and phyl l i t e  

bedrock indicate  e r r a t i c  values i n  the order of 12-17 uR/Hr.  Low but 

variable readings over much of the area southeast of M.U.T. Hill a r e  

probably indicating s ign i f ican t  overburden cover. 

Outcrop of medium-grained grani te  on the M.U.T. ,  Molly and Jumbo 

claims indicate  e r r a t i c  high readings from 25 t o  35 uR/Hr. In cer ta in  

contact skarns and adjacent fine-grained grani te  outcrop, readings u p  t o  

75 uR/Hr were obtained. These higher values probably r e f l e c t  higher con- 

centrations of potassium (40~-potassium isotope) in  the  contact zones. 

Using the above objective data t o  evaluate the  radiometric 

survey, some conclusions can be drawn from the data base:- 

1) The zones of markedly higher radiometric values on the northwest 

slope of M.U.T. H i l l ,  on theJumboclaims and Molly claims i n  par t  r e f l e c t  

a r e l a t i ve  paucity of mantling overburden and the  e f f e c t  of instrument 

level l ing e r r o r  which tend t o  produce somewhat higher readings over steep 

te r ra in .  

2) Readings a r e  subs tan t ia l ly  higher i n  close proximity t o  known 

outcrop of gran i te  intrusion.  

3) The main zone of high readings on the northwest slope of M.U.T. 

N Hi l l ,  centred on l i n e  495.5E, 495.5 and on the M.U.T. 1 and 2 and Molly 

claims occurs in areas of a l te red  and unaltered a r g i l l i t e ,  quar tz i te  and 

limy a r g i l l i t e .  The higher readings apparently r e f l e c t  r e l a t i ve  proxi- 

mity t o  an underlying gran i t ic  body and most def ini te ly ,areas  of potassic 



alteration,where exposed in  narrow skarn zones. 

4) The e r r a t i c  high readings i n  the  order of 20-25 uR/Hr, i n  the  

southern half of M.U.T. claims 5 and 6, may r e f l e c t  narrow zones o f  

potassic a l t e r a t ion  such as those exposed a t  the  1% Wo3 showing. 

5) Assuming tha t  anomalous radiometric values a r e  caused by 

radioactive minerals such as "K originat ing i n  the grani te ,  then I 

t he re  is a strong suggestion t h a t  the  Lost Creek stock o r  a s a t e l l i t e  plug, 

underlies the  area of M.U.T. Hi l l .  The intrusion intersected i n  diamond 

d r i l l  holes 77-1 and 78-2 therefore may well connect w i t h  grani te  a t  

the  M.U.T. Adit and Molly Mine. 



7. SUMMARY CONCLUSIONS: 

The 1979 program of geological mapping, geochemical sampling 

and geophysical survey has produced additional evidence of a n  i n -  

t rusion buried beneath M.U.T. Hi l l .  A major,new area of i n t e r e s t  i s  

indicated west and north of the  1978 d r i l l  camp. 

The area of geological i n t e r e s t  i s  centered near l i n e  495.5E, 

501N. I t  i s  sub-concentric i n  shape, with a radius of 500 t o  600 m 

and includes a few northeastward trending, quartz-pyroxene, b i o t i t e  

and ca l c - s i l i ca t e  hornfels zones. Three of the hornfels zones con- 

ta in  smal1,"high grade" schee l i te  occurrences,with associated 

polymetallic quartz veins. The area contains numerous narrow quartz- 

actinol ite-tremol i t e  - + schee l i te  skarn bands, a v i s ib ly  higher 

density of f ractur ing and prominent limonite and j a ros i t e  on f rac tures ,  

cleavage and shears.  Thermal a l t e r a t ion  and  associated mineral 

occurrences follow northeast s t r i k ing  "secondary" s t ructures  which 

dip a t  angles greater 55' t o  the  southeast. 

The area encompasses much of a radiometric anomaly which 

trends northeastward from l i n e  488E, 500N, i n t o  the grani te  on 

Lost Creek. I t  i s  also near the  center of a '%"  shaped, ground 

magnetic high which over l ies  the northwestern brow of M.U.T. H i l l .  

Perpheral t o  t h i s  area but overlapping on the west and n o r t h -  

west boundary i s  a large annular shaped zone, containing s o i l s  

markedly enriched i n  zinc,  f lour ine,  copper and l e s s  obviously 

molybdenum and lead (see Figures 1 2  and 13). Anomalous zinc 

values del ineate  the center of the geochemical zonation pattern.  



The h ighest  l e v e l s  o f  molybdenum, s i l v e r  and copper co inc ide  w i t h  

a t o t a l  count rad iomet r i c  anomaly i n  t h e  area o f  complexi ty .  The 

rad iomet r i c  anomaly i s  thought  t o  r e f l e c t  secondary potassium i n  t h e  roclts,; 

in t roduced by hydrothermal so lu t i ons .  The d i s t r i b u t i o n  o f  t r a c e  

elements i n  s o i l s  suggests r e d i s t r i b u t i o n  o f  meta ls  i n  bedrock 

due t o  a heat  source a t  depth. A s t rong  l i n e a r  component i n  t h e  

anomaly shape i s  due t o  known s t r u c t u r a l  c o n t r o l .  

The z i n c  and s i l v e r  geochemistry re tu rned  values so h igh  

t h a t  they  suggest t h e  p o s s i b i l i t y  o f  a stratabound o r  replacement lead-  

z i n c - s i l v e r  depos i t  i n  the  anomaly area. Fur ther  work i s  recommended 

t o  d e f i n e  t h e  source o f  t h e  anomalies. 

The evidence seems we l l  es tab l ished t h a t  a heat pump l i e s  ' 

a t  depth beneath M.U.T. H i l l .  The quest ion  remains whether t h e  

heat  pump i s  a separate, p roduct ive  molybdenum porphyry s y s t e m o r  a 

c o n t i n u a t i o n  o f  t h e  Los t  Creek s tock  under M.U.T. H i l l .  The l a c k  

o f  geo log ica l  s ignatures  o f  porphyry molybdenum minera l i za t ion ,  such 

as ;mul t ip le  i n t r u s i o n s ,  dyking, breccias,  porphyry a l t e r a t i o n  and 

quartz-MoS2 m i n e r a l i z a t i o n  should be t e l l i n g  here. The author  

presents a case,bui l t  on i n d i r e c t  evidence,for t h e  l a t t e r  scenario 

and suggests t h a t  M o l l y  Mine - type m i n e r a l i z a t i o n  may u n d e r l i e  

a p l i t i c  cap rock  i n t e r s e c t e d  i n  d r i l l  holes 77-1 and 78-3. D r i l l i n g  

beneath t h e  a p l i t e  i s  suggested t o  i n d i c a t e  i f  t h e  i n t r u s i o n  i s :  

a )  merely  a l o c a l  dyke, b) t h e  top  o f  a cupola t o  t h e  Los t  Creek 

stock,  c )  t h e  barren s i l i c e o u s  core cap o f  a "porphyry" molybdenum 

system o r  d) barren cap rock  conceal ing M o l l y  Mine type m i n e r a l i z a t i o n  



The au tho r  concludes t h a t  skarn tungsten i s  n o t  an economic 

t a r g e t  i n  t h e  bu l k  o f  t h e  a r g i l l i t e s  on t h e  M.U.T. c la ims.  The 

t a r g e t  may occur  i n  t h e  ca lcareous u n i t s  a long Los t  Creek where they  

form s t r u c t u r a l  t r aps ,  i n  con tac t  w i t h  t h e  i n t r u s i o n  beneath M.U.T. 

H i l l .  



8. RECOMMENDATIONS : 

a) Geological p rospect ing  i n c l u d i n g  cont inuous c h i p  sampling o f  

ou tc rop  over  3m in te rbeds  i s  recommeded f o r  prominent geo- 

chemical anomalies. The source o f  z i n c  and s i l v e r  anomalies i s  

o f  p a r t i c u l a r  i n t e r e s t  as they  may t a r g e t  s t ratabound lead-z inc-  

s i l v e r  m i n e r a l i z a t i o n .  Trenching i s  recommended i n  t h e  area o f  

491E, 501N t o  exp lore  z i n c - s i l v e r - c o p p e r - f l u o r i n e  anomalies and 

a long l i n e  501.5E south o f  t h e  basel ine,  t o  open up an area o f  

l e a d - f l  uo r i ne  enhanced s o i l s .  

b) Geological p rospect ing  o f  narrow, l i n e a r  magnetic highs, 

i n  areas w i t h  geochemical support,  i s  recommended t o  assess 

p o t e n t i a l  p y r r h o t i t e  (magneti te) skarn m i n e r a l i z a t i o n .  

c )  A d d i t i o n  geochemical sampling i s  recommended f o r  Nevada 

Mountain. Sampling should cont inue a t  an i n t e r v a l  o f  l O O m  on 

l i n e s  spaced 150m apart .  Fur ther  geo log ica l  mapping i s  needed 

and prospect ing  o f  known anomalies i s  recommended t o  d e f i n e  

m i n e r a l i z i n g  c o n t r o l s .  Ground magnetometer and rad iomet r i c  surveys 

should be cont inued. The t a r g e t  here would be stratabound, 

replacement l e a d - z i n c - s i l v e r  m ine ra l i za t i on .  

d) Two a d d i t i o n a l  s o i l  t raverses  a r e  r e q u i r e d  on l i n e s  482E 

and 483.5E from 480N t o  506N a t  a  spacing loom, t o  ensure t h a t  

t h e  geochemical anomalis c losed t o  t h e  west. 



e) Four lines of orientation SP should be run in the areas of 

proposed trenching to determine if significant sulphides are 

present within 50 metres of the surface. Contingent on positive 

results in this survey, and of prospecting and trenching, an 1.P 

survey would be recommended. 

f) A 250m drill hole is recommended in the area of 491E, 501N to 

test coincident geochemical anomaly halos. The hole is contin- 

gent on results of prospecting and trenching of the anomaly. The 

site is close to the existing property access road. 

g) A drill hole is recommended between existing drill holes 

77-1 and 78-3 at approximately 500E, 501N inclined 75' north- 

west. The hole is sited to redrill the aplite intersected in , 

previous drilling, to investigate the nature of the underlying 

intrusion and molybdenite mineralization - if any. This hole 

is drilled on the basis of geological indications of possible 

porphyry or Molly Mine type mineralization and has no geochemical 

support at surface. The site has an advantage of easy access 

and nearby accommodation in the 1978 drill camp. 
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1)  LABOUR COSTS: 

M. B rad l  ey ( P r o j .  Geol . )  

W.  C l a r k  (Geol . ) :  

A. Fy fe  (Ass t . ) :  
J. Gravel ( A s s t . ) :  
S. Hoffman (Geochemist) : 
N.  Humphrey (Geol . ) : 
J. Lemay ( A s s t . ) :  

N. McGary (Ass t . )  : 

C. Macrae (Ass t . )  : 
R. Wong (Geol .) :  

May 1-12,14-16,22-31; June 1-30; J u l y  1-13, 15-19 
= 73 days @ $ l lO /day  

May 1-31; June 1-30; J u l y  1-19 
= 80 days @ $95/day 

May 9-14,25,26 = 8 days @ $60/day 
May 12-26; Sept. 12,13 = 17 days @ $78/day 
May 24-26, = 3 days @ $135/day 
May 25,26; Sept. 12,13 = 4 days @ $85/day 
May 8-31; June 1-30; J u l y  1-19; Aug. 14 

= 74 days @ $55/day 
May 7-31; June 1-30, J u l y  1-19 

= 74 days @ $%/day 
May 25,26 = 2 days @ $65/day 
May 25,26; Sept.  12,13, = 4 days @ $105/day 

Appor t ioned  Cost = $26,888.00 x 19.6 l i n e  km/60.57 l i n e  km = 

T o t a l  Cost Appor t ioned  Cost 

2) CONTRACTORS : 

a)  L i n e  C u t t i n g  (AMEX EXPLORATION SERVICES) : 

b) Base l i ne  Survey (R. STROTHERS & ASSOCIATES) : 
c )  B u l l d o z e r  (PINETREE LOGGING CO. LTO.) : 

11.3 km x $313.66/ l ine km. 

1 .0  km x $3,241.9013.3 km. 
KOMATZUE DOZER: 6.75 h r s .  x $53.50/hr. = 178.75 
Mob. & Oemob. 361.14 

- 
539.89 

Appor t ioned  Cost $539.89 x 26 u n i t s  / 84 u n i t s  - 
d )  D r a f t i n g  (L.  GLASER): Produc t ion  o f  base maps 102 h rs .  x $9/hr .  

Appor t ioned  Costs: $918.00 x 26 un i ts / -84 u n i t s  

e) Geophysical C o n s u l t i n g  ( V .  RONKA): $150.00 x 26 u n i t s / 8 4  u n i t s  



f )  P rope r t y  Consu l tan t  ( I .  SUTHERLAND) 1.5 days x $125.00/day 
To ta l  Cost 
$ 187.00 

I 
Appor t ioned Cost 

Appor t ioned Costs: $187.00 x 26 un i t s184  u n i t s  $ 58.00 

3) TRANSPORTATION & TRAVEL 

a )  REDHAWK RENTALS 1314 t o n  4 x 4 t r u c k ) :  $762.00/mo. i n c l u d i n g  4% sa les  t a x ,  $60.00/mo. 
insurance.  
Rental  p e r i o d  - May 7 t o  June 8; J u l y  16-19 = 37 days x $762130 days = 940.00 

b) BOW MAC TRUCK RENTALS (Jimmy 4 x 4) : $767.00/mo. i n c l u d i n g  4% sa les  t a x ,  $65.00/mo. 
insurance.  
Rental  pe r i od :  June 12 - J u l y  18 = 37 days x $767130 days = 945.00 
2 T i r e s  156 .OO 

c )  TRUCK FUEL Dis tance t r a v e l l e d  - 6,980 km, average consumption 4.55 l i t r e s  
16 km 

Fuel c o s t :  $ 0 . 2 l / l i t r e  x 6,980 km x 4.55 l i t r e s l l 6  km - - 417.00 

d )  JET AIRCRAFT (Vancouver - Cas t legar  - Vancouver) 

e )  BUS-CAR-TAXI (Vancouver & Cast1 egar)  

f )  ACCOMODATION (Salmo Area) 

g) FREIGHT (Vancouver - Salmo - Vancouver) 

Assessment T o t a l  20% x $4,227.00 

Appor t ioned Cost $845.00 x 26 un i t s184  u n i t s  

4 )  MATERIALS & SUPPLIES (CONSUMABLES) 

a)  O f f i c e  and F i e l d  Equipment 
b )  Lumber 
c )  Camp Fuel 

Sub to ta l  



4)  MATERIALS & SUPPLIES (CONSUMABLES) con t .  

d )  Photography-Reproduct ion o f  Base Maps 
e)  Food and Meals 

Appor t ioned Costs:  $6,154.00 x 26 u n i t s 1 8 4  u n i t s  = 

T o t a l  Costs Appor t ioned Cost 1 
I 

5) EQUIPMENT RENTALS 

a)  Magnetometer (Phoenix Geophysics): 2 mo. @ $330.00/mo. = $660.00 
b)  E.M.- 16 (Geonics L i m i t e d ) :  2 mo. @ $372.00/mo. = $744.00 

Appor t ioned Costs: $1,404.00 x $10.25 km/40.0 l i n e  km 

6)  ANALYTICAL COSTS 

a )  Geochemical Assay (Rossbacher Labs.): Ana l ys i s  o f  1272 s o i l s  and 179 rock  and d r i l l  
co re  samples f o r  7 elements; i n c l  ud inq  copper, 
molybdenum, lead, z i n c ,  s i l v e r ,  @ $2.50/sample; 
W/F @ $5.25/sampleand background c o r r e c t i o n  f o r  
s i l v e r / l  ead @ $0.15/sample and $0 .20 /so i l  sample 
p r e p a r a t i o n  and s o i l  pH @ $0.50/sample p l u s  r o c k  
p r e p a r a t i o n  @ $l.OO/sample and se lec ted  geochemical 
assay o f  rocks  f o r  Au @ $2.50/sample and Sn @ $2.00 

T o t a l  S o i l s :  1,272 samples x $8.60/sample 10,939.00 
Rocks : 179 'I x $8.90/sampl e 1,593.00 

Appor t ioned cos ts  $12,697.00 . ~ x 421 samples/ l451 samples 3,684.00 



Total Costs Apportioned Cost 

REPORT PREPARATION 

a )  Text:  - 
M .  Bradley ( P r o j .  Geol) : Aug. 23; Oct. 11 ,l2,15-19; Nov. 7-9,21-23,26-30; 

Dec. 5-7, 10-14, 17-21: 32 days @ $llO/day 
W .  Clark (Geol . ) :  Oct. 12: 1 day @ $ 95/day 
S. Hoffman (Geochemist) : Aug. 11,13,23,24,29,30; Sept .  1 , 4 ;  Oct. 15; 

Nov. 15,16; Dec. 13-15: 14 days @ $135/day 

b) Typing 5 days @ $4llday 

c )  Computer Processing 

d)  Keypunching 

e )  D ig i t i z ing  & Machine P l o t t i n g  (Geophysics) 

E .M.  - 16 d a t a :  $11.25/line km x 40 l i n e  km 
Magnetic d a t a :  $11.25/line km x 40 l i n e  km 

f )  Draft ing ( L .  GLASER) 77 hours x $9.00/hr. 

g )  Reproduction 

Apportioned Cost:  $9,164.00 x 26 uni ts184 u n i t s  

Total Assessment Work Applied t o  
MUT GROUP A 

Total Assessment Credi t s  on 
MUT A , B , C ,  

300.00 
Total $ 9,164.00 

$:2,836.00 



1)  LABOUR COSTS To ta l  Costs 

M. Brad ley  ( P r o j .  Geol .) : Mar 1-12,14-16,22-31: June 1-30: J u l y  1-13.15-19 

W .  C la rk  (Geol.) :  

A. Fyfe (Ass t . ) :  
J. Gravel (Ass t . )  : 

S. Hoffman (Geochemist) : 
N. Humphries (Geol . )  : 
J. Lemay (Ass t . )  

N. McGary (Ass t . ) :  

C. Macrae (Asst . )  
R. Wong (Geol . )  : 

2) CONTRACTORS 

- = 73 daysF@ $ l i o /day .  
May 1-31; June 1-30; J u l y  1-19 

= 80 days @ $95/day 
May 9-14,25,26 = 8 days @ $60/day 
Mav 12-26: Seot. 12.13 " . . 

= 17 days @ $78/day 1,343.00 
May 24-26 = 3 days @ $135/day 405.00 
May 25,26; Sept. 12,13= 4 days @ $85/day 340.00 
May 8-31; June 1-30; J u l y  1-19; Aug. 14 

= 74 days @ $55/day 4,070.00 
May 7-31; June 1-30; J u l y  1-19 

= 74 days @ $55/day 4,070.00 
May 25,26 = 2 days @ $65/day 130.00 
May 25,26; Sept. 12,13= 4 days @ $105/day 420.00 

$26,888.00 

Apport ioned Cost = $26,888.00 x 12.01 l i n e  km/60.57 1 i n e  km = 

a)  L ine  C u t t i n g  (AMEX EXPLORATION SERVICES): 5.37 km x $313.66/l ine km 

b) Base l ine  Survey (R. STROTHERS & ASSOCIATES): 0.685 km x $3,241.90/3.3 km 

c )  Bu l l doze r  (PINETREE LOGGING CO. LTD.): KOMATZUE DOZER: 6.75 hrs .  x $53.50/hr. = 178.75 
Mob. & Demob. 361 .14 

539.89 

Apport ioned Cost $539.89 x 26 un i t s /84  u n i t s  

d) D r a f t i n g  (L. GLASER): Product ion o f  base maps 102 hours x $9/hour 

Apport ioned Cost $918.00 x 26 un i t s /84  u n i t s  

e) Geophysical Consu l t ing  (V. RONKA): $150.00 x 26 u n i t s / 8 4  u n i t s  

&por t ioned Cost 



f)  Proper ty  Consul tant  ( I .  SUTHERLANO) : 1.5 days x $125.00/day 

Apport ioned Costs $187.00 x 26 un i ts184 u n i t s  

- To ta l  Costs &por t ioned Cost 
- $ 187.00 

$ 58.00 

TRANSPORTATION & TRAVEL 

a )  Redhawk Renta ls  (314 t o n  4 x 4 t r u c k ) :  $762.00/mo. i n c l u d i n g  4% sa les  tax ,  $60.00/mo. 
insurance. 
Rental Per iod  - May 7 t o  June 8; J u l y  16-19 = 37 days x $762130 days 940.00 

b)  Bow Mac Truck Rentals (Jimmy 4 x 4) $767.00/mo. i n c l u d i n g  4% sa les  t a x ,  $65.00/mo. 
insurance. 
Rental Per iod  - June 12 t o  J u l y  18 = 37 days x $767.00130 day? 945.00 
2 T i r e s  156.00 

c )  Truck Fuel :  Dis tance t r a v e l l e d  - 6,980 km, average consumption 4.55 l i t r e s  
16 km 

Fuel c o s t :  $ O . Z l / l i t r e  x 6,980 km x 4.55 l i t r e s l l 6  km - - 417.00 

d)  J e t  A i r c r a f t :  (Vancouver - Cast legar  - Vancouver) 457.00 

e)  Bus-Car-Taxi : (Vancouver-Castlegar) 218.00 

f) Accomodation: (Salmo Area) 653.00 

g) F re igh t :  (Vancouver-Sal no-Vancouver) 440.00 

Subto ta l  $4,227.00 

Assessment To ta l  - 20% x $4,227.00 - 845.00 
Apport ioned Cost - $845.00 x 26 un i ts184 u n i t s  - 

h )  H e l i c o p t e r  (Highland H e l i c o p t e r ) :  0.8 hour x $315/hour + $17.82 f u e l  - - 269.82 

Assessment Va lua t ion  - 50% x $269.82 - - 



4) MATERIALS & SUPPLIES (CONSUMABLES) 

a )  Off ice  & Fie ld  Equipment 

b )  Lumber 

c )  Camp Fuel 

d )  Photography-Reproduction o f  Base Maps 

e )  Food and Meals 

Apportioned Costs:  $6,154.00 x 26 un i t s /84  units 

5 )  EQUIPMENT RENTALS 

a )  Magnetometer (Phoenix Geophysics): 2 mo. @ $330.00/mo. = $660.00 

b) E.M.  -16 (Geonics Limited): 2 mo. @ $372.00/mo. = $744.00 

Apportioned Costs:  $1,404.00 x 5.37 km/40.0 l i n e  km 

Total Costs 

6 )  ANALYTICAL COSTS 

a )  Geochemical Assay (Rossbacher Labs): Analysis  o f  1,272 s o i l s  and 179 rock and d r i l l  
core samples f o r  7 elements;  inc luding  Cu/Mo/ 
Pb/Zn/Ag @ $2.50/sampl e ;  W/F @ $5.25/sample 
and background co r rec t ion  f o r  Ag/Pb @ $0.15/sample 
and $0.20/soil  sample prepara t ion  and s o i l  pH 
@ $0.50/sampl e plus rock prepara t ion  @ $l.OO/sampl e 
and s e l e c t e d  geochemical a s say  o f  rocks f o r  Au  
@ $2.50/sample and Sn @ $2.00/sample. 

Total  Costs:  S o i l s :  1,272 samples x $8.60/sample 10,939.00 
Rocks: 179 " x $8.90/ " 1,593.00 
Au : 59 " x $2.501 " 147.00 
Sn : 9 " ~ $ 2 . 0 0 ;  " 18.00 

$12,697.00 
Apportioned Costs:  $12,697.00 x 274 samples/l45 samples 

Apportioned Cost 



Total Cc ppor t ioned Cost 

7 )  REPORT PREPARATION 

a )  Text: - 
M. Bradley ( P r o j .  Geol . )  : Aug. 23; Oct. 11,12,15-19, Nov. 7-9,21-23,26-30; 

Oec. 5-7,lO-14,17-21: 32 days @ $llO/day 

W .  Clark (Geol .) :  Oct. 12: 1 day @ $ 95Iday 

S. Hoffman ( ~ e o c h e m i s t ) :  Aug .  11,13,23,24,29,30; S e p t . l , 4 ;  Oct. 15;  
Nov. 15,16; Dec. 13-15: 14 days @ $135/day 

b) Typing: 5 days @ $4l/day 

c )  Computer Processing: 

d )  Keypunchinq: 

e )  Dig i t i z ing  & Machine P l o t t i n g  (Geophysics): 

E . M .  - 16 d a t a :  $11.25/line km x 40 l i n e  km 
Magnetic d a t a :  $11.25/line km x 40 l i n e  km 

f )  Draft ing:  ( L .  GLASER) 77 hours x $9/hour. 

g) Reproduction : 
Total : 

Apportioned Cost: $9,164.00 x 26 uni t s /84  u n i t s  

Total Assessment Work Applied t o  MUT GROUP B 

Total Assessment Credi t s  on MUT A , B , C ,  



APPORTIONED COSTS TO MUT CLAIMS 5 & 6 (GROUP C) 

1 )  LABOUR COSTS 

M. B rad ley  ( ~ r o j .  Geol) :  May 1-12, 14-16,22-31; June 1-30; J u l y  1-13, 15-19 
= 73 days @ $ l lO /day  

W. C la r k  (Geol . ) :  Mav 1-31: June 1-30: J u l v  1-19 

A. Fyfe ( ~ s s t . ) :  May 
J. Gravel (Ass t . )  : May 
S. Hoffman (Geochemist) : May 
N. Humphrey (Geol.) : May 
J. Lemay (Ass t . )  : May 

N. McGary (Asst .  ) : May 

C. Macrae (Ass t . ) :  May 
R. Wong (Geol . ) : May 

- - "  
= 80 days @ 

9-1425,26; = 8 days @ 
12-26; Sept.  12,13; = 17 days @ 
24-26 : = 3 davs @ ~" ~ 

25,26; Sept. 12,13; = 4 days @ 
8-31; June 1-30; J u l y  1-19; Aug. 14 

= 74 days @ 
7-31; June 1-30: J u l y  1-19: - 

= j 4  days @ 
25, 26; = 2 days @ 
25,26; Sept. 12,13; = 4 days @ 

Appor t ioned Cost = $26,888.00 x 28.96 l i n e  km/60.57 l i n e  km 

2 )  CONTRACTORS 

a )  L i n e  C u t t i n g  (AMEX EXPLORATION SERVICES): 24.53 km x $313.66/ l ine km 

b )  Base l i ne  Survey (R. STROTHERS & ASSOCIATES): 1.615 km x $3,241.90/3.3 km 

T o t a l  Costs Appor t ioned Cost 

c )  B u l l d o z e r  (PINETREE LOGGING CO. LTD.) : KOMATZUE DOZER: 6.75 Hrs.  x $53.50/Hr.= 178.75 
Mob. & Demob. 361.14 

539.89 
Appor t ioned Cost: $539.89 x 32 u n i t s / 8 4  u n i t s  = 206.00 

d )  D r a f t i n g  ( L .  GLASER): Produc t ion  o f  base maps: 102 h rs .  x $9/hr .  

Appor t ioned Cost :  $918.00 x 32 u n i t s / 8 4  u n i t s  
. ~ 

e )  Geophysical C o n s u l t i n g  ( V .  RONKA): $150.00 x 32 u n i t s / 8 4  u n i t s  



APPORTIONED COSTS TO MUT CLAIMS 5 & 6 (GROUP C) 

1) LABOUR COSTS T o t a l  Costs Appor t ioned  Cost 

M. B r a d l e y  ( ~ r o j .  Geol ) :  May 1-12, 14-16,22-31; June 1-30; J u l y  1-13, 15-19 
= 73 days @ $ I l O l d a y  

W .  C l a r k  ( ~ e o l . ) :  May 1-31; June 1-30; J u l y  1-19 

A. Fyfe ( ~ s s t . ) :  May 
J. Gravel (Ass t . )  : May 
S. Hoffman (Geochemist) :  May 
N. Humphrey (Geol.)  : May 
J. Lemay ( A s s t . ) :  May 

N. McGary ( A s s t . ) :  May 

C. Macrae ( A s s t . ) :  May 
R. Wong (Geo l . ) :  May 

= 80 days @ 
= 8 days @ 

12-26; Sept.  12,13; = 17 days @ 
24-26 ; = 3 days @ 
25,26; Sept. 12,13; = 4 days @ 
8-31; June 1-30; J u l y  1-19; A U ~ .  14 

= 74 days @ 
7-31; June 1-30; J u l y  1-19; 

= 74 days @ 
25, 26; = 2 days @ 
25,26; Sept.  12,13; = 4 days @ 

Appor t ioned  Cost = $26,888.00 x 28.96 l i n e  km/60.57 l i n e  km 

2 )  CONTRACTORS 

a )  L i n e  C u t t i n g  (AMEX EXPLORATION SERVICES) : 24.53 km x $313.6611 i n e  km 

b)  B a s e l i n e  Survey (R. STROTHERS & ASSOCIATES): 1.615 km x $3,241.90/3.3 km 

c )  B u l l d o z e r  (PINETREE LOGGING CO. LTD.) : KOMATZUE DOZER: 6.75 Hrs.  x $53.50/Hr.= 178.75 
Mob. & Oemob. 361.14 

539.89 
Appor t ioned  Cost :  $539.89 x 32 u n i t s / 8 4  u n i t s  - - 

d )  D r a f t i n q  ( L .  GLASER) : Produc t ion  o f  base maps: 102 h r s .  x $9/hr.  

Appor t ioned  Cost:  $918.00 x 32 u n i t s j 8 4  u n i t s  

e )  Geophysical Consu l t i ng  ( V .  RONKA): $150.00 x 32 u n i t s / 8 4  u n i t s  



f )  Property Consul tant  ( I .  SUTHERLAND) 1.5 days x $125.00/day 

Apportioned Costs :  $187.00 x 32 uni t s184  units 

- Total  Costs Apportioned Cost 
- 187.00 

$ 71.00 

) TRANSPORTATION & TRAVEL 

a )  Redhawk Rentals  (314 ton  4 x 4 t r u c k ) :  $762.00/mo. inc luding  4% s a l e s  t a x ,  
$6O.OO/mo. insurance .  
Rental Period - May 7 t o  June 8 ;  J u l y  16-19: = 37 days x $762130 days 940.00 

b)  Bow Mac Rentals  (Jimmy 4 x 4 ) :  $767.00/mo inc lud ing  4% s a l e s  t a x ,  $65.00/mo. insurance  
Rental Period - June 12-July 18: = 37 days x $767.00130 days 945.00 
2 T i r e s  156.00 

c )  Truck Fuel : Distance t r a v e l l e d  6,980 km,  average consumption 4.55 1 i t r e s  
16 km 

Fuel Cost:  $ 0 . 2 l / l i t r e  x 6980 km x 4.55 l i t r e s l l 6  km - - 417.00 

d)  J e t  A i r c r a f t  (Vancouver - Cast legar  - Vancouver) 

e )  Bus-Car-Taxi (Vancouver & Cas t l ega r )  

f )  Accomodation (Salmo Area) 

g) Fre ight  (Vancouver - Salmo - Vancouver) 

Assessment Total 20% x $4,227.00 

Apportioned Cost: $845.00 x 32 uni t s184  u n i t s  

440 .OO 

Subto ta l  $4,227.00 



a) Office & Field Equipment 
b) Lumber 
c) Camp Fuel 
d) Photography-Reproduction of Base Maps 
e) Food & Meals 

Apportioned Costs : $6,154.00 x 32 units/84 units 

5) EQUIPMENT RENTALS 

a) Magnetometer (Phoenix Geophysics): 2 mo. @ $330.00/mo. = $660.00 
b)  E.M. - 16 (Geonics Limited): 2 mo. @ $372.00/mo. = $744.00 

Apportioned Costs: $1,404.00 x 24.38 km/40.0 1 ine km 

6) ANALYTICAL COSTS : 

a) Geochemical Assay: (Rossbacher Labs) : 

Analysis of 1,272 soils and 179 rock and drill core samples for 7 elements; 
including Cu/Mo/Pb/Zn/Ag @ $2.50/sample; W/F @ $5.25/sample and background 
correction for Ag/Pb @ $0.15/sample and $0.20/soil sample preparation and 
soil pH @ $0.50/sample plus rock preparation @ $l.OO/sample and selected 
geochemical assay of rocks for Au @ $2.50/sample and Sn @ $2.00/sample. 

Total Costs: Soils: 1,272 samples x $8.60/sample 
Rocks: 179 " x $8.90/sample 
Au : 59 " x $2.50/sample 
Sn : 9 " x $2.00/sample 

Apportioned Cost: $12,697.00 x 756 samples/l,451 samples 

b) Petrographic (Coots Petrographic) 

20 Thin sections @ $5.50 
9 k-feldspar stains @ $0.75 

Total Costs Apportioned Cost 

$ 1,352.00 
849.00 
250.00 



c )  S p e c i f i c  G r a v i t y  (Chemex Labs .) 

$5/sample x 15 r o c k  samples. 

7) REPORT PREPARATION 

Tex t  : - 
M. Brad ley  ( P r o j .  Geol.) : Aug. 23; Oct. 11 ,l2,15-19; Nov. 7-9,21-23,26-30; 

Dec. 5-7;lO-14,17-21: 32 days @ $ l lO /day  $ 3,520.00 
W.  C la r k  (Geol . ) :  Oct. 12: 1 day @ $ 95/day 95.00 
S .  Hoffman (Geochemist) :  Aug. 11,13,23,24,29,30; Sept. 1,4; Oct.  15; 

Dec. 13-15: 14 days @ $135/day 1,890.00 

Typing. 5 days @ $4 l /day 

Computer P rocess ing  

Keypunching 

D i g i t i z i n g  & Machine P l o t t i n g  (Geophysics) 

E.M. - 16 da ta :  $11.25/ l ine km x 40 l i n e  km 
Magnet ic da ta :  $11.25/ l ine km x 40 l i n e  km 

D r a f t i n g  (L. GLASER) 77 hours x $9/hour 

Reproduct ion 

Appor t ioned Cost:  $9,164.00 x 32 u n i t s / 8 4  u n i t s  

T o t a l  Assessment Work App l i ed  t o  MUT GROUP C 

To ta l  Assessment C r e d i t s  on MUT A,B,C, 

693.00 

300.00 

T o t a l  $ 9,164.00 

3,491.00 



APPENDIX 4 

Trace Element Data f o r  So i l ,  

Talus Fine and Stream Sediment 

Sarnpl e s  . 



M.U.T. CLAIMS 1979 -- 

: Y;i 9 
$ 3 @ SAMPLE SAMPLE COORD 

NUblBER 3 ,+ 
EAST NORTH, NTS 

and STREAM SEDIMEHT SAMPLES 

TRACE ELEMENT ANALYSIS (PPM) 

3 F 9 6.?f711) 2 0  4  3 2 7  
371L ? n 5 . 9 % 1 5  33RL'7 L R R  
4 L 9 2 6 . 7 2 1 .  0 2 4  1 
5 L 7.0::. 5 1 2 5  
1 L 9 5.720.710 5 2  
2 L q17.('20.5 1 0 5  
4 L 9 h . C ? S  ? 6  JL 
1  L 4, 6 . c ' i 0 . 5 i 3  5 
2 L 9P7.57C. 1 5 3  
? L 9 P 0 . 2 2 5 . 5  1 0 5 9  
1  I- 9 P 7 . 0 7 0 . 4  105  
2  L  9?7.070.!t 1YXL 
4 L 906 .T20 .2  1 / J  
i L 2 7 . 5 1 ~  4 1 0 / J  1 1 1  
3  M 4 6 - 4 3  , 5  5 +  1 
3 U 4 8 6 . 4 9  3 3 3  111 
3 L 4 7.47 5 74  
2  1 . 4  6 . 3 7  2  4 3  
4 L  4  7 . 3 3  4  23 
4 L L 6 . 1 3  3  44  
4 L 4 7.25 6 9 4  
4 i 4 6.89 6 d 4  
4 L 4  7 .13  3 44  
5 L 4  6 . P S  6  44  
6 L 4 7.2? 4  /*3P 
3  ;C 4 7 . 0 7  6 34 
5 L 4  7 .11  6 74  
4 Y 496.43 2 3 3  3 2 2  
b t 4  7 .03 6  54- 
2 L  4 7 . 2 -  6 33  
2 L 4 7 . 3 ' 1  6 34 
6 L  4 6 .33  6 3 
h L 4P6.67 4  34  4 8 1  
4 7 2 L 6 6 . 7 4 1  5 J  D E R  
C L 2  7.54 .10333L 
1 7 1 1  6 5 .141?  24'7q3 V S R  
3 1 9  7.0,4 1 9 3 0  4 
? I I I 7 ,  .) 7 7  

4 0  3 0 3 3  2.4 
2 6 8  1 3 9 4  1.0 
1 0 5  4 1 5 9  3 . 6  

74 6 9 3  3 . 2  
16  85 3.2 
2 4  1 3 0  0.2 
2L 1 2 4  2.2 
2 0  i l l  3.4 
22 9 5  0.2 
38 2230  1. 5 
6 2  3'33 0 .4  
22 1 3 6  0.2 
26  1 2  3 . 2  
1 8  06  9.7 
36  7,>2 1 . 5  
0 0  2974  2.4 
26 1 5 5  \:.2 
1 2  6 5 3  1.L 
3 4  14r: 11.2 
22 72 3.2 
3 2  722  J . 5  
7 0  755  :).2 
24 1 8 3 3  3.6 
26 5 4 6  0 .4  
6 2  5 l i  3 . 4  
5 0  550  3. 4 
30 4!6 r3.2 
10 2462  3.6 
30  5 2 2  3 . 4  
26 6 7 0  0 .6  
Lit 554  '3.4 
1 6  3 1 2  9.2 

1 0 5  1 9 3 3  1.2 
' t4 1 9 - 5  Z .  6 
1 2  76 3 . 2  
26 12C;J 0 . 6  
4 0  2 2 3 4  2 .  b 



11 14  E 
1:*28 E 

2 8  E 
1 1  19 F 
9 9 N  

11 1 5 S E  
11 2Rh!l,! 
1 1  4SW 
15 45 N 

3 5  f iE  
37 NE 
33h!E 
2 5 k ' C  

L k b  

12wi 
7NW 

1 2  P!W 
!C)S': 
2 8  S F  
27 5" 
32 S F  
2 3  SF. 





: .3  C.,),? , - 
:7c; j  2 - 
3 2 F  13  
I Z F J  3 

3 L F  1 3  
3 ? F )  3 
1 2 F 2 3  
3 Z C s 3 3  
3 3  i 3 3  
3 2 F 3 3  
3 ! >= 3 3 
3 2 :I -5 
32F!J !  
3 2 F l 3  
52 '33  
3 2 F ' l ?  
3 2 i 3 3  
& Z F : ) I  
3 2 C 3 3  
3 2 F 0 3  
J Z F C ?  
l Z F . 1 3  
E ? " ?  
3 7 C 3 ?  
0 2 F ' j  3 
:iZ!=S? 
t 3 2 c 1 3  
3 2 F 3  ! 
22F1)! 
3 2 - , ) 3  
? 2 i ? !  
;; 2 .) 2 
3 3 F  ) ?  
Y L F 3 . f  
32=3:  
9 2 F O  3 
Y 2 F  J :  
3 ? F , 3 !  
3 2 F 3 :  
d 2 F 3 i  
8 2 ~ 3 :  
82FO:  
8 ) F J  2 

2 "1 
d 2 ; J ;  
3 2 F 3 2  
E 2 F 3 i  
82F 'J ' i  
8 2 F 3 3  
E > F 3 :  
t11Fd2 
E l f - 3 :  
I] ? r. J : 
, I  ," F J 
P % I ' ) .  
$1 2 1: L! : 
$ 1 > r  s )  

911.:). 
!I 1: ,) ! 

l i i  3 3 0  0.2 
16 2 +3 3. 2 



l'cr 
I n ?  
1 8  3 
i !/t 

1 C 5  
196 
1 8 7  
18 1? 
119 
190 
i9! 
132 
1 7 3  
194 
105 
1 Cj 0 
1 9 7  
1 'M 
1 '1 9 
2 3 3  
2 3  1 
2 5 2  
2  :! 3 
2  12 4 
2 3  5 
2  0 6 
2 G 7  
2 2  9 
2 3 q  
210 
2 1  1 
2 ! 2  
2 1  3 
2: 4 
2 1 5  
2  1 6  
? i  7 
2 1 5  
2: 9 

? 2 0 
2 2  i 
2 2 2  
2 2 3  
2 2 4  
2 ? 5  
2 2 6  
2 2 7  
2 7  A 
2  2 9 
2 3 0 
2 4 1  
Z 1 3 
' 2 3  
? : 4  
2 ! 5 
2 I / ,  
? 1 7  
7 1 t? 
7 J!, 
7 /, o 





2'2 NX' 
ZbY' r i  
2 3  ? X  
3 9 ,x I t w  
2  4 X i !  
2 4 t i ! J  
2 4 51 
3 2  :.: 
2 3  Y i l  
2 2  sx 
1 s  St! 
15 s:.1 
16 s x  
2 :  sx 
lP5W 
12 W 
20NW 
1 5 ',! !.1 
2 + ?3 
1 4 V X  
2 5 N>! 
2 5  h ; ~  

1 7 W  
7 5  SE 
2 3  SE 
1 2 S E  
14SE 
20 E 
12Y" 
27XE 
2 5  E 
22  N E  
34  5 
3 2 S E  

1 3  1 4  hV 
13 19Qi: 
1 3  6S:d 
20  30SE 
1 1  4hli;! 
1 1  5!ii4 
1 2  5hi;\' 
1 1  4N!4 
1 3  4% 
1 5  25r:i.: 
15 2 9 W  
1 4  2 5 V X  
11  22N'n' 
1 5  34NW 
1 1  25SW 
1 2  335W 
1 4  2 4 S N  
11 15SW 
11 1a:w 
1 2  11 W 
1 3  17 W 
1 1  1 4  W 
! 1 1 4 bi 
10 3 3  Nd 
1 2  19?:k! 
1 ' 7  ? I  hi\< 



8 2 : 0  9 .2  
15 288 0. 7 
1 2  5 3 3  3 . 2  
10 555  2.3 
1 2  550  3.2 
1 4  1 5 6  3.4 
22 215  3.2 
22 1 6 4  3 . 2  
1 6  3 8 6  0.4 

8 192 lO.4 
1 2  ! 5 2  3 . 4  
3 0  2 6 3  3 . 4  
30 4.33 3 .5  
18 5 6 6  0.6 
26 4 5 5  3.4 
20 3 0 9  3.4 
7 6  356 0.2  
3 b  3 7 4  9 . 2  
3 2  2 1 3  3 . 4  
13 1 2 6  3 . 4  
1 4  03 0 . 2  
16 1 ? 3  0.2 
24 1 5 2  3 .2  
I d  135 3.2 
54 ' i d s  3 . 2  
16 l i h  3 . 2  
l h  153  3.2  



4 5 2  !/+ 1 5 s w  
5 d 2  1 6  1 S S X  
7 t r 2  1 7  i 2 S N  
5 A ?  16 i 7  S d  
6?,2 ; 4  z o s i :  
5 4 2  1'3 2 6  W 
6 4 2  1 5  1 2  I.! 

1 2  2 13 4s;,! 
A ? 9 W 
6 A 2  1 2  2?N!J 
5 A 2  1 2  2 5 V 2  
OA2 1 5  2 3  W 

l o b 2  16 1 7 S W  
P 5 A 2  15  4 S N  

5 L 2  1 3  LSW 
5 P 2  11 5S'd  
5 1 2  1 5  1 2 S i !  
5 h 2  1 2  12s;; 



B 1503 3. 3 
12 2?41  0.6 
14 J!dO 3.6 
20 2 3 C J  1 . 3  
16 I620 3.6 
2lr 1 1 7 3  3.6 
1 0 5  9 . 4  
20 1 3 9 3  3 . 3  
14 7 ? 0  0. 6  
1 2  5 6 0  0 . 4  
16 8 33 3.2 
35 663  3. b 
16 433 3.2 
26 200 2 . 4  
42 2!3 7 . 2  
3 5  2'37 J .2 
22 154 0.2 
24 230 0.6 
20 236 0.2 
24 378 3.4 
26 1 3.2 
20 1.75 3.2 
I d  246 0.2 
1 4  2 6 3  3.2 
23  176 3.2 
20 1 4 3  O.? 
2 2  230 0.4 
2 4  2 3 6  3.4 
1 2  152 0.2 
1 0  146 0.2  
16 !430 3 . 2  
2 2  3 3 5  0 .5  
23 324 3 .e  
16 720 0.6 
42 2650 2.9 
13 3185 1.2 
20 640 0.9 
1 8  300 3.6 
2 4  10.33 3.6 
3 0  493  3.3 
44 1563  1.3 
A4 2 2 3 0  3 . 6  
32 450 2.0 
30 5 2 0  1.3  
46  6:'O 0.2 
3 2  1 4 3 0  1.4 
40 1360 3 .8  
36 1523  3.8  



, , ,  

0  0 0  26 8 4 3  
0 90 6(> 1 9 8 0  

10  1 3 6  46 21'3 
8 1 2 0  4 2  2 1 2 9  
6  1 4 0  4 2  18.23 
6 1 8  50 11240 
2 5 0  2 8  1 1 6 0  
4  76  26 1 4 3 5  
4 72  2 0 1 3 2 3  
1 4 2  bR 1333 
2  40 7 6  Oh!? 
4  ? 5  46 6 9 5  
4  35 5 6  63x3 
6 2 0  26 56:: 
6 2 5  28 5 2 0  
4  4 4  3 2  1 8 3 3  
4 4 4  4 0  13132 
2  4 0  46 1 9 6 9  
2  40  4 6  561) 
4  4 0  4 5  7 3 3  
b 3 3  3 0  533  
6 3 2  26 5 2 0  
6  24 22 2 0 0  
4  20 3 4  2 8 3  
4  2 4  1 6  / to0 
4 2 0  1 4  423 
4  20 2 0 3 2 3  
4  6 16  2 6 3  
2  2 4  6 6  3 b 3  
4  28 36 3 9 0  
4 29 32 3 8 3  
4 ' 2 4  16  3 8 3  
4 2 4  22 53,) 
4  21, 1 4  4'+9 
6  4 8  2 2  C B S  
6 4 4  22 663  
6 4 4  5 4  5 3 3  
6  76  3 8  1.333 
4  4 4  2 4  h S 0  

1 4  96 2 4  1 1 3 9  
12 120 1 8  6 6 0  

2  i>3  14 3 4 0  
4 GO 2 6  7412, 
4  6 0  26 4 6 3  
6  6 4  4 4  5 6 3  
6  iY SO 7 7 3  
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APPENDIX 5 

Trace Element Data f o r  

Rock Chip Samples. 



. ~ . . .  . .  , . . 8 

TRACE ELEMENT DATA FOR ROCK CHIPSAMPLES 

(LISTED BY SAMPLE T Y P ( ~ " ~  SAMPLER NUMBER) 





, - - - - 1 8179517 480098 114837095433633 82F03 DGYZ 12 5370SE 8K 424 16 16 10 . 156 1.0 5 630 . . 8 1 . . 7 ? 5 . 1 _ 7 - 4 e 0 0 9 9 ~ . Y Y 4 . 8 4 3 3 6 2 . 4 3 3 . . 9 6 6 - . 8 t E O L  . - l b 8 . O L L Z 0  026.4 oZ3550 0-2-3. 01~0-1.4.00__370. So 
!8179517 480100 YY4833935435794 82F03 226 MGYZ 12 4042SE BK 424 4 160 118 220 1.0 0 19501 

8179517 480101 YY4836945435963 82F03 226 HGY 12 5442% 1 BK 424 2 66 22 80 0.6 0 4 3 0 0 '  
8179517-4 Y48430554353947203 726 DGY2 12 3 9 8 5 S F  RK 424 18 44 14 168 0.6 0 92 i 

8179517 480103 YY4843185434e44 82F03 226 MGY2 1216468NE HGY 4218 8 24 6 1380 0.4 0 10 410: 20 
8179517 480104 YY4843135434569 82F03 226 OGYZ 1217683NE HGY 4218 1 20 6 170 0.2 0 790 ! 
8177517 .- 480105. . .Y.Y4843395433917-OZF.O.3.22.6-~GY 1 3 - 9 5 . 3 . 0 . U G Y - 4 2 4 1 - 1 6  4- 54 0 . 6 - - 0 - . . 6 6 0 _ :  
8179517 480106 YY4841385435116 82F03 ORB2 WH 421 4 8 10 42 0.4 0 10 295 : 20 
8179517 480107 114841775434607 82F03 226 OGY22 12 559 E 8K 424 * 12  30 2 156 0.8 1 5  1 0 0 0 :  

480108 YY4U525435347  82F03 226 ORB22 13 5R40SF RK 424 12 24 R RO 0.2 0 lQ0L 
8179517 480109 YY4839875435t93 82F03 226 OBR22 12 1952SE BK 424 16 110 12 520 2.2 0 2100 20 / 8119517 480110 114839875435894 82F03 226 013 12 255CSE BK 424 20 48 2 0  60  0.4 0 1880 

'-8179517-4~0111 ... ~ ~ 4 8 3 9 9 1 5 4 3 5 9 5 3 - . . e ~ ~ 0 3 . - . 2 2 6 . ~ ~ ~ ~ 2 t - . l 3 ~ 5 1 5 7 ~ ~  BK 331 . .  4--_40 22 - 200 0.2 0-_.400-. / 8179517 480112 114866725439913 82F03 226 HOR33 93100855 LGY 162 4 12 4 60 0.2 0 190 / 8179517 480113 YY4866695439905 82F03 226 URR3 14 2428SE 8K 424 18 Z2 6 200 0.2 0 6 2 0 .  
8179517 480114 YY4864715439874 82F03. 6 MGYZ 13 9015N MGV 422 1 8 34 60 0.2 0 540 
8179517 480115 114860365439056 82F03 226 LRR3 12 2040SF HGY 421A 4 40 6 300 0.2 0 780 1 8179517 480135 YY4866925439005 82F03 226 LP l2  4 1  68805E L P I  111 1 4 8 20 0.2 5 2 4 0 :  

1.-.8179517.. 480136YY4866805439515 82F03 226.LOR3 92. 92852- . YH.111 2 4 6 60  -0.2 0 .  150 
8179517 480137 YY4866805439515 82F03 226 OGY3 1117815 W BK 424 20 40 8 120 0.2 0 480 / 8179517 480138 YY4864075439125 @2F03 226 LOR2 11 636 Y LGY 421 R 32 1 2  780 0.2 0 650 
8179517 4ROL39 YY4862545438896 R2FO3 ORR 416G 10 8 2 160 0.2 0 1300 ' 

8179517 480140 114661895438754 82F03 PGY WH 112 10 1 6 2 3 8 0  20114.0 0 1 0 1 0 5 0 t  
511 C 



APPENDIX 6 

Lognormal Distribution of Trace Element 

Content of  Soil and Talus Samples. 
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APPENDIX 7 

Lognormal D i s t r i b u t i o n  o f  Trace  Element 

Content o f  Stream Sediments. 
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