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SUMMARY AND CONCLUSIONS 

At the Trout Lake property,, located 84 km by road south of 
Revelstoke in SE B.C., a program of approximately 38,850 m of 
surface and underground diamond d r i l l i n g and 2,000 m of under­
ground workings has outlined a molybdenite deposit of 48.7 m i l ­
l i o n tonnes, averaging 0.193% MoS2 at a 0.10% MoS2 cutoff grade. 
Within t h i s tonnage, several higher grade zones are estimated to 
contain 11.7 m i l l i o n tonnes of 0.362% MoS2 calculated to a 0.20% 
MoS2 cutoff. The deposit remains open at depth, and several 
areas are suggested for future exploration. 

Mining the deposit, would require underground methods. A 
preliminary mining study, using the 0.20% cutoff, suggested open 
stoping with delayed cemented f i l l , u t i l i z i n g the ex i s t i n g a d i t 
for mining above the 960 m Level with a shaft and hoisting system 
below t h i s l e v e l . A s i g n i f i c a n t tonnage of better grade material 
would l i k e l y remain i n p a r t i a l l y unrecoverable crown and s i l l 
p i l l a r s . As t h i s p i p e - l i k e body extends over a v e r t i c a l i n t e r v a l 
of at le a s t 1,000 m, unit development costs would be high. 

An extensive program of metallurgical tes t i n g was c a r r i e d 
out on d r i l l core from long surface holes and from bulk samples 
of the mineralized zone obtained while d r i v i n g the a d i t . Results 
of tests on the core indicated about 90% recovery of the molyb­
denite i n a 90 - 92% MoS2 concentrate with a r e l a t i v e l y simple 
flow sheet. In tests on the bulk samples the concentrate grade 
decreased s i g n i f i c a n t l y as the recovery increased. This was 
attributed to fine coatings of molybdenum on gangue p a r t i c l e s i n 
the s i l i c i f i e d schist, a rock type comprising about 80% of the -
bulk samples. Test results on the other rock types approximated 
the re s u l t s obtained from the core samples. 



Although the te s t results obtained on the s i l i c i f i e d s c h i s t 
are disappointing, t h i s problem may not be too s i g n i f i c a n t i n 
considering the whole deposit. An analysis of the mode of occur­
rence of this rock type suggests that much of i t l i e s outside the 
pote n t i a l mineable reserves (0.20% MoS2 and above). Further t e s t 
work, which could be done on core samples now at the Danbury lab, 
i s required to determine i f a l l s i l i c i f i e d s c h i s t has the same 
ch a r a c t e r i s t i c s . Also, tests on the bulk sample material grouped 
by grade would be h e l p f u l . 

E l e c t r i c power could be supplied by B.C. Hydro and would re­
quire construction of a transmission l i n e approximately 74 km i n 
length. Adequate water i s available from Wilkie Creek, possibly 
supplemented by flow from the a d i t . Preliminary investigations 
i d e n t i f i e d suitable s i t e s for t a i l i n g s storage, close to the mine. 
A townsite and related f a c i l i t i e s to accommodate most of the em­
ployees would be required and would l i k e l y be located at Trout 
Lake. 

Environmental and socio-economic studies s u f f i c i e n t to estab­
l i s h a data base for a Stage 1 Report, as required to obtain gov­
ernment approval, were carried out. Assessment of s p e c i f i c im­
pacts would have to be considered when f i n a l d e t a i l s of the pro­
ject are completed. In general i t was concluded that the mine 
could be developed without serious detriment to the e x i s t i n g en­
vironment, provided suggested mitigative measures were incorpor­
ated during a l l phases of the project. I t i s also, believed that 
l i t t l e or no public opposition to the project would be encoun­
tered . 

Although no detailed f e a s i b i l i t y study was made, based on 
rough estimates of c a p i t a l and operating costs the Trout Lake 
property i s not economically a t t r a c t i v e at presently projected 



prices for molybdenum. Further studies of the e f f e c t of other 
cut-off grades and possibly other mining schemes at higher ton 
nages are warranted. 
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INTRODUCTION 

General 

This report describes the r e s u l t s of the underground ex­
ploration program ca r r i e d out at the Trout Lake molybdenum 
property during 1979 to 1981. The work was done by Newmont 
Exploration of Canada Limited and Newmont Mines Limited on 
behalf of a j o i n t venture between Newmont Mines Limited and 
the Esso Minerals Canada d i v i s i o n of Esso Resources Canada 
Limited. 

The report also includes summaries of other work under­
taken for the j o i n t venture during the 1979-82 period. Con­
siderable background material on some topics i s recorded for 
future, reference whenever the project i s reactivated. H. Craig 
Boyle, project geologist,' has written the chapters on Geology, 
Mineralization, Reserve Estimate, Future Exploration Targets, 
Underground Program, Bulk Sampling and Assaying. J . Harvey 
Parliament, President of Newmont Mines Limited, has summarized 
the sections on Mining, T a i l i n g s Storage, Power, Water, Housing, 
Environmental Studies, and Hydrology and Climate. S. W. Nabbs 
has provided the summary on Metallurgy. The supporting studies 
of Newmont s t a f f members F. T. Hancock, W. G. Martin, and K. F. 
Dahlke are presented in the Appendices. T. N. Macauley organ­
ized and edited t h i s report. The i n d i v i d u a l reports for each 
study, as well as the background data bases, are on f i l e i n 
Newmont's Vancouver o f f i c e . The p a r t i c u l a r s of these reports, 
together with those pertaining to e a r l i e r exploration programs, 
are provided in the References. 

The exploration work on t h i s project was c a r r i e d out 
under the d i r e c t i o n of T. N. Macauley, Exploration Manager, 
and R. F. Sheldon, President of Newmont Exploration of Canada 
Limited. J . H . Parliament and R. S. Mattson of Newmont Mines 
Limited directed the mining and operations-related studies. 
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K. F. Dahlke was property manager. Mining engineer F. T. 
Hancock was involved i n the reserve estimate, bulk sampling 
and mining study. Design of the adi t and related f a c i l i t i e s 
was undertaken j o i n t l y by Hancock and the contractor, Canadian 
Mine Services Ltd. A l l metallurgical t e s t i n g on t h i s project 
has been done at the Danbury Connecticut laboratory of Newmont 
Exploration Limited under the d i r e c t i o n of W. C. Hellyer. 

Location and Access 

The property i s located i n the heavily forested Selkirk 
Mountains of southeastern B r i t i s h Columbia,. 3 km west of Trout 
Lake V i l l a g e (Figs. II and 12). I t i s within NTS map sheet 
82K/12E at la t i t u d e 50° 381N and longitude 117° 36'W. 

Access to the property i s via 84 km (52 mi) of road from 
either Revelstoke (on the Trans Canada Highway and C.P.R. main­
line) or Nakusp (C.P.R. branch line) to the v i l l a g e at Trout 
Lake. From there, a 6 km logging road leads to the ad i t por­
t a l and campsite (Fig. 12). 

History 

The property was staked as the "Lucky Boy" and "Copper 
Chief" claims in 1897 and 1901. Early work concentrated on 
quartz veins, with 4 90 tons of 7*g-Pb ore being shipped from 
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the Lucky Boy. In 1942-43, 23 tons of tungsten ore were sorted 
and shipped from the Lucky Boy dump. 

Molybdenite was reported as early as 1917, but was not the 
object of exploration u n t i l 1969 when Cascade Molybdenum Mines, 
a subsidiary of Scurry-Rainbow O i l Ltd., optioned the property 
from prospector Alan E. Marlow. Their bulldozer trenching and 
1,000 m of diamond d r i l l i n g i n seven holes outlined a small 
granodiorite stock with associated molybdenite mineralization. 
They returned the property to Marlow in 19 70 a f t e r delimiting 
the near-surface extent of the deposit, and i n the face of 
r i s i n g option payments and a f a l l i n g molybdenum market. 

Newmont personnel had . examined the property i n 1953 as a 
tungsten skarn prospect,.in 1958 as a s i l v e r vein, and i n 1969 
as a molybdenite prospect. In 19 74, Newmont prospector S. W. 
Barclay obtained Cascade Molybdenum Mine's report and recom­
mended the property for optioning. Individual agreements with 
owners A. E. Marlow and B. M. Oakey on t h e i r separate claim 
groups were concluded i n 1975. The option to purchase Mrs. 

/TO 
Oakey' s claims was completed i n -^e^Hf, and payments on the Marlow 
option are s t i l l being made. In 1976, aft e r one' season of sur­
face work by Newmont, a j o i n t venture agreement was entered into 
between Newmont Mines Limited and Esso Minerals Canada. Under 
this.agreement, 15,747 m (51,660 ft) of diamond d r i l l i n g i n 32 
d r i l l holes was carried out from 1976 to 1979, o u t l i n i n g a s i g ­
n i f i c a n t molybdenite deposit. In 1979 a decision was made to 
continue the exploration of the deposit by means of an adit and 
d r i f t s and a substantial underground d r i l l i n g program. 
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Underground Program 

The underground program was the next step required in 
making a preliminary evaluation of the economic f e a s i b i l i t y 
of the Trout Lake Moly deposit. The a d i t and d r i f t s were 
designed to penetrate the core of the deposit for the s p e c i f i c 
purposes of: 

1. providing access for concentrated diamond d r i l l i n g to 
define reserves, 

2. providing bulk samples of the. deposit for comparison 
of t h e i r grades to d r i l l hole grades, 

3. providing material for metallurgical te s t i n g , 
4. establishing controls and continuity of mineralization, 
5. making a study of mining methods and costs, 
6. allowing exploration of previously inaccessible areas. 

The mining portion of the program comprised a t o t a l of 
2,000 m (6,560 ft) of adit, crosscut and d r i f t s that tested 
the deposit at a depth of 490 m (1,600 ft) below i t s surface 
outcrop. Of the 22,120 m (72,570 ft) of underground diamond 
d r i l l i n g , 15,357 m detailed the mineralization indicated by 
surface holes, and 6,259 m explored the areas around and under 
the deposit for additional reserves. D r i f t i n g began with the 
construction of the portal in September 1979 and was completed 
in Api;il 1981. Diamond d r i l l i n g ran from November 1980 to 
November 1981. At the height of the program the on-site per­
sonnel t o t a l l e d 40. They consisted of manager, 3 geological 
s t a f f , 2 surveyors, 2 labourers and 32 contractors' employees. 

Bulk samples were taken from 189 d r i f t rounds with a t o t a l 
length of 687 m through the deposit. They were processed 
through a sampling tower which reduced a 25 tonne sample from 
the 100 tonne d r i f t round to 90 kg (200 lb) of material crushed 
to minus 6 mm (i i n ) . Of this amount, 2 2 kg were shipped to 
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the Newmont lab and 68 kg were stored on the property. The 
assays from the bulk samples when compared to those from the 
p i l o t diamond d r i l l holes provided useful c r i t e r i a for extra­
polating d r i l l hole grades to large volumes of rock. 

A preliminary mining plan has been developed on the basis 
of the combined underground and surface diamond d r i l l i n g and 
the experience of the underground d r i f t i n g . A convenient 
t a i l i n g storage area was recognized on. the property. 

Throughout the period of the underground program, con­
sultants were engaged in the investigation and monitoring of 
environmental and climatic conditions, water supply, and a 
socio-economic impact (townsite) study. 

Claims 

The Trout Lake property consists of 6 Crown Grants, 1 
Mineral Lease, 18 located "two post" claims, 12 'fractional 
claims and' 24 "Modified Grid System" claims t o t a l l i n g 172 
units, a l l either covered by the option agreement with A. E. 
Marlow or owned by Newmont Mines Limited d i r e c t l y . A com­
plete l i s t i n g of the claims i s given in Table I-I. 

The property outline i s shown on F i g . 12 and i n d i v i d ­
ual claims on the large map (Fig. 13). Assessment work has 
been f i l e d to the maximum l e v e l permitted, so that a l l claims 
are i n good standing to 1992. 

It should be noted here that Ash 1 and 2 claims at the 
south end of the property l i e beyond the 3 mile perimeter 



TABLE I-I 11 
TROUT LAKE CLAIMS 

Claim Name Xype of Claim 
Lot Lease or 
Record No. 

No. of 
Units Expiry Date 

CH Crown Grant L4741 NA Taxes Due 
XYZ i t . i L4742 n 

July 1 of CD u L4743 i t July 1 of 
Blue Jay II M L4744 II 

Doubtful M i i L4745 tt Each Year 
LB i t n L5423 i t 

Horseshoe Mineral Lease 24 NA Rental Due Horseshoe 
Aug. 23 of 
Each Year 

Anex "2 post" located 182 NA Sept. 5, 1992 
Lucky Jay No. 1 & 2 claims 9889, 9890 tt Aug. 8, 1992 
Lucky Jay No. 3 II 9916 i t Sept. 16, 1992 
Lucky Jay No. 6 II 9968 i t Sept. 26, 1992 
Lucky Jay No. 7 II 9969 i t Sept. 26, 1992 
Lucky Jay i t 9971-9973 i t Sept. 26, 1992 
Nos. 9, 10 & 11 
Rover Nos. 2,3,4,5,6 &7 II 10002-10007 tt Nov. 6, 1992 
Copper Chief Moly 5657M i t Sept. 13, 1992 
Copper Chief Moly 1 & 2 II 5658M, 5659M i t Sept. 13, 1992 
LB Fraction located fractional 4246 i t Sept. 21, 1992 
Czar Fraction claims 683 t i July 20, 1992 
Suzy Fraction i t 681 tt July 20, 1992 
Kimo Fraction n 685 i i July 20, 1992 
Francis Fraction II 680 i t July 20, 1992 
Brigitte Fraction n 682 II July 20, 1992 
Irene Fraction II 684 i t July 20, 1992 
U.P.I. Fraction H 814 i t Nov. 8, 1992 
Sliver 1 Fraction II 815 tt Nov. 8, 1992 
Snow No. 1 Fraction it 838 i t Dec. 19, 1992 
Linda Fraction n 969 i t June 7, 1992 
TL 21 Fraction II 1520 tt Oct. 29, 1992 
Fog 1 Modified Grid 430 4 Dec. 22, 1992 
Fog 2 System 431 4' Dec. 22, 1992 
Fog 5 it 751 2 Oct. 12, 1992 
TL 1 i t 26 4 Oct. 2, 1992 
TL 2 II 27 6 Oct. 2, 1992 
TL 3 i t 28 1 Oct. 2, 1992 
TL 4 i i 414 10 Dec. 1, 1992 
TL 5 i t 415 14 Dec. 1, 1992 
TL 6 i t 416 15 Dec. 1, 1992 
TL 7 II 417 4 Dec. 1, 1992 
TL 8 M 418 2 Dec. 1, 1992 
TL 9 i t 419 4 Dec. 1, 1992 
TL 10 it 440 2 Feb. 23, 1992 
TL 11 •t 441 8 Feb. 23, 1992 
TL 12 i t 442 4 Feb. 23, 1992 
TL 13 II 443 20 Feb. 23, 1992 
TL 14 II 444 6 Feb. 23, 1992 
TL 15 it 445 6 Feb. 23, 1992 
Ash 1 M 446 10 Feb. 23, 1992 
Ash 2 ti 447 15 Feb. 23, 1992 
TL 17 II 829 8 Nov. 22, 1992 
TL 18 II 879 8 Feb. 19, 1992 
XL 19 i i 1177 9 Mar. 9, 1992 
TL 20 " 1178 6 Mar. 9, 1992 
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pertaining to the Newmont-Esso agreement. . They were staked 
and explored under the Kuskanax Survey, and therefore both 
equity and costs i n these two claims are divided equally 
between Newmont and Esso. 

Claims held by other parties include the Kodiak No. 1 to 
5 fractio n s held by Kodiak Resources Ltd., a l l within the 
Trout Lake claims but not of c r i t i c a l importance. Oakey 
Holdings Ltd. holds the Oakey and Fog 4 claims and the Oakey 
4 and Snow 2 fra c t i o n s . An agreement has been negotiated with 
t h i s owner to allow the use of the surface of these claims dur­
ing any mining operations on the Trout Lake property. The Hum 
1, 2, 7, 8, 9, 10 and 11 are held by Cominco; and Amax owns the 
Lemar 3 claim. 

Cost Summary 

Total costs of the Trout Lake Project from i t s inception 
in 1975 up to December 31, 1982 are $14,901,928.- These may 
be subdivided as follows: 

Surface Program 1975 - 1979 $ 2,266,692 
Mainly diamond d r i l l i n g ; also 
includes geological mapping, 
geochemical and magnetometer 
surveys, prospecting, trenching 
and property payments. 
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Underground Program 1979 - 1982 
Adit $ 6,483,183 
Diamond D r i l l i n g 4,055,177 
Bulk Sampling 309,008 
Metallurgical Testing 128,079 
Consultants' Studies 

(environmental, water 
supplies, etc.) 272,990 

Other (property payments 
surveying, management 
fees) 1,386,799 $12,635,236 

Combined Programs $14,901,928 

Property payments to the two claim owners to December 31, 
1982 have been $55,500; another $59,500 remains to be paid on 
the one purchase option s t i l l outstanding. 
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GEOLOGY 

Regional Geology 

The geology of the area has been reported on by Brock 
(1903), Emmehs (1914), Gunning (1929), Holland (1952, 1953), 
and Fyles and Eastwood (1962). The most recent work i s map­
ping and compilation of the Lardeau, West Half, Sheet by Read 
and Wheeler (1976), from which F i g . Gla i s taken. The geology 
in the immediate v i c i n i t y of the deposit i s based on detailed 
mapping by Macauley, Boyle and Waterhouse (1976-1979) and more 
regionally by H i l l (1980) and Psutka, Fyles and Read (1981). 
Considerable advantage was taken of Drs. Fyles'and Read's back­
grounds i n Lardeau area geology. 

The property l i e s near the north end of the Kootenay Arc, 
a b e l t of highly deformed, heterogenous sedimentary rocks bowed 
around the E margin of the Nelson and Kuskanax batholiths. The 
oldest rocks of the d i s t r i c t around the deposit are the unfos-
s i l i f e r o u s Lardeau Group p h y l l i t e s , quartzites and schis t s , 
with minor limestone and greenstone. Regionally, these rocks 
o v e r l i e the Lower Cambrian Badshot Formation and are uncon-
formably overlain by the Upper Mississippian M i l f o r d Group con­
s i s t i n g of a basal conglomerate, limestone, p h y l l i t e , and mica­
ceous metasandstone. The Jurrasic Kuskanax Batholith, an 
aegirine-augite leucoquartz monzonite dated at 178 m i l l i o n 
years (Ma), l i e s 5 km to the S of the property. A series of 
calc a l k a l i n e s stocks of Jurrassic to Cretaceous age (150 - 74 
Ma) occur i n the Kootenay - Upper Arrow Lake area, several of 
which have associated molybdenite mineralization. The Trout 
Lake stock, dated by K/Ar on b i o t i t e as 76 Ma, i s one of these 
stocks and forms the focus of the Trout Lake deposit. 
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Local Geology 

The surface geology of the property i s shown i n F i g . Gib. 
The subsurface geology i s shown i n a series of sections and 
l e v e l plans from F i g . G2 to F i g . G16. Detailed underground 
mapping and d r i l l core logging i s presented i n F i g . G2 of the 
960 Level Plan. 

The geology of the property i s b a s i c a l l y that of i n t e r ­
secting dykes of granodiorite to quartz d i o r i t e composition 
cutting the steeply NE dipping Lardeau rocks and coalescing 
downwards into a larger, i l l - d e f i n e d , granodiorite stock. 

A series of near v e r t i c a l NW trending f a u l t s divide the 
Lardeau into uncorrectable panels i n the v i c i n i t y of the 
deposit. The N trending'Z Fault appearing i n one of these 
panels, bounds the deposit (as presently known) on the east 
side. It probably possesses a v e r t i c a l displacement i n the 
hundreds of meters. 

A l t e r a t i o n of the enclosing country rocks by a combina­
tion of thermal and hydrothermal processes has resulted i n 
the development of schist and skarns and s i l i f i c a t i o n i n the 
region around the Trout Lake stock. Closer to and associated 
with the contacts between the dykes and the country rock are 
intense quartz stockworks which carry most of the molybdenite 
mineralization. 
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Rock Types 

The rocks at Trout Lake can be divided into the Lardeau 
Group rocks and intrusive rocks, and the altered equivalents 
of both. Lardeau rocks can be further divided into c l a s t i c , 
carbonate and meta-volcanic units. 

a) Lardeau Group e l a s t i c s - These rocks are highly variable 
c l a s t i c sediments which are traceable for only a few 100 metres 
In addition, most of these units contain i r r e g u l a r knots and 
lenses of granular quartz with c h l o r i t e and frequently pyrrho-
t i t e . The major rock types are l i s t e d below. 

A r g i l l i t e s - aphanitic to very f i n e grained dark and 
l i g h t grey a r g i l l i t e s , usually displaying 
a clear lamination. 

Slate - dark grey to black shaley slate , frequently 
with an uneven flaggy cleavage. 

Schists - weakly developed, f i n e grained, limy or 
q u a r t z i t i c c h l o r i t e and b i o t i t e s c h i s t s . 

Quartzites - dark to l i g h t grey or white, p h y l l i t i c or 
micaceous, f i n e to medium grained quartz­
i t e s or quartz g r i t s . 

S i l i c i f i e d - fine to medium grained c h l o r i t e , s e r i c i t e 
Schists 

and b i o t i t e schist infused with varying 
amounts of s i l i c a to produce a hard well 
indurated rock as a product of thermal and 
hyrdothermal a l t e r a t i o n associated with 
the Trout Lake stock and deposit. 

B i o t i t e - very f i n e grained, massive, hard, brown to 
Hornfels purplish-brown b i o t i t e hornfels associated 

with carbonate units. Frequently cut by 
quartz pyrrhotite veins with c h l o r i t e en­
velopes. These rocks usually occur within 
skarn zones or c a l c - s i l i c a t e s c h i s t s . 
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b) Lardeau Group Carbonates - Carbonate rocks are interbedded 
with various members of the c l a s t i c u n i t s . Though they pro­
vide the clearest markers, correla t i o n i s extremely d i f f i c u l t 
because of th e i r number, v a r i a b i l i t y and str u c t u r a l complexi­
t i e s . 

Limestones - vary between massive white or black with 
white c a l c i t e stringers to grey or blue-
grey and white banded, occasionally i n t e r ­
bedded with various c l a s t i c u n i t s . 

Dolostone - massive, white to grey, f i n e to coarse 
grained dolomite, frequently developed 
within limestone horizons. 

C a l c - s i l i c a t e - l i g h t green to purple c a l c - s i l i c a t e with 
Schist c h l o r i t e and b i o t i t e schists i n a "zebra" 

l i k e texture associated with carbonate 
horizons. 

Skarn - includes a variety of rocks from a green 
grey mottled c a l c - s i l i c a t e hornfels to a 
l i g h t and dark green diopside garnet skarn, 
frequently carrying abundent pyrrhotite 
and occasionally s c h e e l i t e . Development of 
.the skarns i s c l e a r l y associated with the 
intrusive and hydrothermal a c t i v i t y . 

c) Lardeau Group Meta-Volcanics - These are of very limited 
extent, occurring as narrow s l i v e r s in surrounding rocks and 
only occasionally forming units of s i g n i f i c a n t s i z e . They are 
correlated with the meta-volcanics of the Jowett Formation, a 
member of the Lardeau Group. 

Greenstone - dark green limy c h l o r i t e schist and amphi-
b o l i t e , frequently with f i n e grained eu-
hedral disseminations of magnetite. Out­
crops are frequently stained a dark rusty 
purple from iron and magnesium oxides. 
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The degree to which these rocks have been 
affected by the Trout Lake deposit i s un­
clear . 

d) Intrusive^ Rocks - Intrusive rocks associated with the Trout 
Lake stock vary i n composition from quartz d i o r i t e to granodi­
o r i t e and aplite.. The intrusive rocks are a l l thought to be 
genetically related, but t h e i r r e l a t i o n s h i p i s confused by con­
tradictory evidence and a l t e r a t i o n . However, the apparent 
sequence from oldest to youngest follows the order presented 
below. 

Granodiorite - grey, medium grained, porphyritic rock 
with 10% large euhedral (to 0.5 cm dia­
meter) quartz "eyes" in a seriate ground-
mass of euhedral plagioclase phenocrysts 
(35%), anhedral quartz (35%), K-feldspar 
(10%), and s e r i c i t i z e d / c h l o r i t i z e d bio­
t i t e r e l i c s (10%). In most cases the 
granodiorite has undergone further hydro-
thermal a l t e r a t i o n , r e s u l t i n g i n a pale 
yellow-green colour due to s a u s s u r i t i z a -
tion of feldspars and development of s e r i -
c i t e , frequently with the accompaniment 
of disseminated f i n e , euhedral p y r i t e . 
In some cases, the a l t e r a t i o n i s so i n ­
tense as to leave only quartz, s e r i c i t e 
and p y r i t e i n a p o r p h y r i t i c f e l t e d tex­
ture. Near contacts, the granodiorite 
occasionally displays a compositionally 
banded texture of high and low b i o t i t e 
content p a r a l l e l to contacts. This tex­
ture suggests flow banding and contamin­
ation by wall rock inclusions during em­
placement. 
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Aplite - these generally consist of quartz and 
white K-feldspar i n a fine to medium 
grained sugary texture, occasionally 
with some minor s e r i c i t e . I t i s often 
t r a n s i t i o n a l to quartz feldspar pegmatite 
veins and on occasion has fine to coarse 
.grained disseminated molybdenite i n eu­
hedral flakes and rosettes. 

Quartz - dark grey to grey porphyritic rock with 
Diori t e A , . £ , , . , 

phenocrysts of quartz and f i n e r plagio-
clase in a f i n e r , more d i s t i n c t , b i o t i t e 
bearing groundmass than that of the grano­
d i o r i t e . I t contains s l i g h t l y less quartz 
(35%), more plagioclase (45%), less K-
feldspar (5%), more b i o t i t e , with rare 
hornblende phenocrysts and la t e magmatic 
K-feldspar porphyroblasts. I t generally 
has a fresher, s a l t and pepper appearance 
and frequently contains b i o t i t i c inclusions 
of altered s i l i c i f i e d s c h i s t s . 

Quartz - t r a n s i t i o n a l between the granodiorite 
Dio r i t e B .and the quartz d i o r i t e A, tends to be 

li g h t e r i n colour than quartz d i o r i t e A 
but darker than the granodiorite, texture 
i s less porphyritic but s t i l l has a f i n e r 
grained groundmass and more prominent 
b i o t i t e than the granodiorite. Quartz 
d i o r i t e B less commonly has inclusions of 
altered s i l i c i f i e d s c h i s t . 

The d i s t i n c t i o n between the intr u s i v e s , p a r t i c u l a r l y the 
quartz d i o r i t e s , can be subtle and when viewing them i n d i v i d ­
ually, their i d e n t i f i c a t i o n tends to be subjective. Only when 
seen side by side in crosscutting relationships do the charac­
t e r i s t i c s of the various intrusives stand out. 



21 

Structure 

The struc t u r a l geology of the Trout Lake area i s dominated 
by the regional NW trending f a b r i c of t h i s part of the C o r d i l ­
l e r a . This involves large scale regional folding, with at least 
two phases in the Lardeau rocks, accompanied by strong f a u l t i n g . 
Superimposed on these structures i s a network of dykes and veins 
r e s u l t i n g from the emplacement of the Trout Lake stock and i t s 
associated mineralized zone. 

F o l i a t i o n throughput the area, as measured from surface out­
crops and from the underground workings, s t r i k e s NW and dips 
moderately to steeply (50° - 90°) to the NE. Occasional rever­
sals i n dip i n the 70° - 90° SW range have been noted, but the 
lack of a consistent pattern suggest that these are simply l o c a l 
v a r i a t i o n s . 

The country rocks of the Lardeau group have been deformed 
repeatedly but f i r s t phase pre-Mississippian folds have been 
completely obl i t e r a t e d in a l l but the rarest cases by second 
phase Middle Jurassic folds and accompanying metamorphism 
(Psutka et a l . 1981). The second phase folds are moderately 
closed to i s o c l i n a l , s l i g h t l y overturned, display a reverse-N 
geometry when viewed down plunge, and have undulating f o l d 
axes which vary from sub horizontal i n the SE, to plunging 
25° - 45° NW i n the NW. Second phase folds are most c l e a r l y 
outlined by the carbonate horizons, and the interpretation of 
combined diamond d r i l l hole data and surface mapping has i n d i ­
cated a thick skarny carbonate unit showing the scale and ge­
ometry of second phase folds in the area of the Trout Lake 
deposit. This folded carbonate unit can be seen on Sections 
1 through 12 i n F i g . G5 to G16, abutting against the steeply 
SW dipping Ethel Fault. 
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The area i n which most exploration and diamond d r i l l i n g 
has been done to date seems to be less strongly folded to the 
SW.of the Ethel Fault (at least at the scale of these f o l d s ) . 
There are however numerous areas of minor folds of a few meters 
scale which display second phase f o l d geometry within t h i s 
exploration area. 

The Ethel Fault i s one of f i v e NW s t r i k i n g steeply dip­
ping post deformational f a u l t s that divide the area into f i v e 
panels. Because the Lardeau rocks are so heterogeneous and 
r e p e t i t i v e , i t i s d i f f i c u l t to determine the magnitude and 
d i r e c t i o n of offsets on these f a u l t s . However, s t r u c t u r a l 
considerations such as that suggested across the Ethel Fault 
in the twelve sections, and interrupted metamorphic and a l t e r ­
ation patterns, indicate displacements are large and normal 
d i p - s l i p (Psutka et. al.,* 1981). 

The strongly developed and economically important Z Fault 
s t r i k e s about 10°E of N through the area of the Trout Lake 
deposit with a near v e r t i c a l dip. I t appears to be a branching 
extension between two of the dominant NW trending f a u l t s , twist­
ing to the NW into the Adit Fault at the northerly end and to 
the SE into the Ethel Fault at the southerly end. Structural 
constraints, interrupted metamorphic and a l t e r a t i o n patterns, 
and o f f s e t intrusive contacts, a l l suggest a d i p - s l i p movement 
downwards on the east side of the Z Fault in the 100's of metres 
(Slickensides give numerous c o n f l i c t i n g directions of movement 
with no dominant pattern). While there has d e f i n i t e l y been 
movement on the Z Fault after emplacement of the Upper Creta­
ceous Trout Lake stock, i t i s e n t i r e l y possible that the Z 
Fault could have been present before t h i s and possibly provided 
a zone of weakness as a focus for the intrusion of the stock. 
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The area of mineralization i s cut by numerous small f a u l t s 
and shears , which appear to have a si m i l a r pattern as.> and per­
haps genetically related to the mineralized quartz veins. As 
seen i n the underground workings and d r i l l core, these f a u l t s 
vary widely £n appearance and i n t e n s i t y . They can be wide 
zones f i l l e d with rubble and wet clayey gouge, to dry and shat­
tered. They can be as narrow as a few centimetres or as wide 
as several metres. Sometimes they contain mineralized rubble 
and other times they are barren; they may cut a mineralized 
zone off in one area and be well mineralized i n an otherwise 
barren area. In other words, the minor shears can be so var­
ied i n their appearance, es p e c i a l l y i n d r i l l core, that i t i s 
d i f f i c u l t to correlate between them and only general patterns 
are suggested by a detailed survey Of shears mapped i n the 
adit and d r i f t s . 

A lower hemisphere stereonet p l o t of poles to shears i s 
shown in F i g . Gil. Such a plot i s constructed by projecting 
an imaginary l i n e which i s perpendicular to the plane of the 
structure i n question (a "pole"), downwards to i n t e r s e c t an 
imaginary half sphere or "lower hemisphere" at a point. The 
point i s then projected v e r t i c a l l y upwards to a horizontal 
plane. For example, a st r u c t u r a l plane, such as a shear, 
vein, bedding, j o i n t , etc., s t r i k i n g NW-SE and dipping to the 
SW would be represented by a point p l o t t i n g i n the NE quadrant 
of the stereonet p l o t . Its location f a l l s along a l i n e which 
i s at 90° to the s t r i k e of the structure. The dip of the 
structure determines the precise location of the point, vary­
ing between 0° dip at the center of the c i r c l e to 90° dip on 
i t s circumference. 

As any p a r t i c u l a r attitude results 
number of p a r t i c u l a r structures such as 
sented on a single stereonet plot. The 

in a unique point, a 
shears can be repre-
frequency and r e l a t i v e 
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importance of a p a r t i c u l a r attitude can then be determined by 
contouring the number of points which f a l l within a s p e c i f i c 
area, usually 1% of the area of the e n t i r e stereonet p l o t . 
In the data presented here, and i n the following section on 
quartz vein d i s t r i b u t i o n , the r e s u l t s are presented only i n 
broad r e l a t i v e proportions (high, medium and low density). 
This i s because of the v a r i a b i l i t y of the data base as the 
measurements were taken from place to place throughout the 
underground workings. 

The pattern of poles to shears outlines a pattern of 
steeply dipping shears (60° and greater) s t r i k i n g in a semi-
random d i s t r i b u t i o n . The areas of high concentration do, 
however, indicate s l i g h t l y more prominent sets of shears. 
One i s an EW s t r i k i n g set, dipping 60°N. The other set s t r i k e s 
N-S to just east of N, dipping between 70°E and 70°W. This 
set includes the strongly developed Z Fault and indicates a 
l o c a l pattern of minor f a u l t i n g related to the Z Fault. 

This pattern apparent in the stereonet reinforces the 
impressions of f a u l t i n g seen on the cross sections as splays 
and branches off the Z Fault. In the underground workings 
the minor shears seem to have small o f f s e t s associated with 
them r e s u l t i n g in displacements of only a few metres or tens 
of metres. They appear to be r e l a t i v e l y minor responses and 
readjustments to the stresses generated by the emplacement of 
the Trout Lake stock and i t s associated mineralization. Thus, 
though they may have acted as focuses for intrusive dykes and 
channel ways for mineralizing f l u i d s , these minor f a u l t s have 
not displaced large zones of mineralization or affected the 
shape of the deposit. 
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The Trout Lake stock, as mentioned e a r l i e r , has probably-
been emplaced along the Z Fault, as well as having been sub­
sequently displaced along i t . The numerous dykes and dyklets 
also seem to be influenced by the f o l i a t i o n f a b r i c and minor 
f a u l t s . Most of the granodiorite dykes appear to s t r i k e NW, 
sub-parallel to f o l i a t i o n with near v e r t i c a l dips and apparent 
steep NE dips i n a few cases. V e r t i c a l , NW-striking orienta­
tions are also common for the two types of quartz d i o r i t e dyk­
l e t s , p a r t i c u l a r l y the 1A 1 type; but these dykes, as well as 
the a p l i t e dykes, are dominated by NE sets that also frequently 
have shears associated with them. 

The orientation of f a u l t s and shears as well as the f a b r i c 
of the surrounding country rock and emplacement of the i n t r u ­
sive have a c o r r e l a t i o n with the stockwork system of quartz 
veins which constitute the mineralized zones. However, a d i s ­
cussion of t h i s i s deferred to the section on mineralization. 

Metamorphism 

A study of the regional metamorphism was undertaken in an 
e f f o r t to better define and r e s t r i c t i n a regional sense the 
best areas for exploration. Contact metamorphism and hydro-
thermal a l t e r a t i o n present excellent guides to mineralized 
targets, but in the Trout Lake area the pattern of these guides 
i s unclear because they overprint regional metamorphic patterns 
with s i m i l a r mineralogy. The object of establishing the regional 
metamorphic pattern, therefore, was to i d e n t i f y and segregate 
those contact metamorphic and a l t e r a t i o n e f f e c t s which r e f l e c t 
the presence of Trout Lake stock and i t s associated mineral de­
po s i t s . 
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Regional metamorphic patterns have been established through 
mapping and petrographic work correlated with broad patterns 
within the Kootenay Arc. This includes several seasons work by 
a number of Newmont geologists supplemented by two weeks of 
surface and underground mapping by geologists from Geotex Con¬
sultants Ltd. under the di r e c t i o n of Dr. P. B. Read. Petrogra­
phic studies were based on 104 thin sections of rocks c o l l e c t e d 
by Newmont and Geotex over a 15 km2 area around the deposit. 

Regional metamorphism in the area i s associated with a 
mid-Paleozoic, low grade metamorphic event that was overprinted 
by mid-Jurassic metamorphism developed after the second phase 
deformation. I t increases from E to W, with steeply dipping 
regional metamorphic isograds. The lowest grade c h l o r i t e zone 
extends for over 20 km, from well out of the Trout Lake area to 
just E of the deposit. It i s succeeded westwardly t»y the narrower 
b i o t i t e zone, which i s only 600 m wide and characterized by fine 
grained, f o l i a t e d , d u l l brown b i o t i t e . The b i o t i t e zone i s suc­
ceeded by the highest grade garnet-oligoclase zone which extends 
W from the approximate location of the- Trout Lake stock for more 
than 3 km to the Kuskanax Batholith.. The boundary of the garnet-
oli g o c l a s e zone was somewhat d i f f i c u l t to locate as i t depends 
on the presence of either of two c r i t i c a l assemblages, one i n ­
volving almandine garnets and one involving o l i g o c l a s e . These 
were never observed together. Consequently, the actual loca­
t i o n of t h i s zone i s i n d e f i n i t e . The po s i t i o n of the isograds 
may be seen i n F i g . G18 which i s taken from Geotex's report and 
s i m p l i f i e s the geology i n the immediate v i c i n i t y of the Trout 
Lake stock. 

Contact metamorphism associated with the emplacement of 
the Trout Lake stock and the stockwork molybdenum deposit i s 
represented i n F i g . G18 by the diopside zone, defined by the 
f i r s t appearance of dicpside and outlined by the tremolite-
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diopside isograd. This tremolite-diopside reaction i s depend­
ent on suitable bulk rock composition and i s not v a l i d in rocks 
d e f i c i e n t i n either quartz or c a l c i t e . The diopside i s thus 
better developed i n the carbonate horizons than i n the more 
extensive p h y l l i t i c rocks. Also, the carbonate horizons may 
be more altered since they may have acted as better conduits 
for channeling the hydrothermal f l u i d s . In any event, t h i s 
diopside a l t e r a t i o n zone i s one indicator of the emplacement 
of the Trout Lake stock. Centered as i t i s on the stock, i t 
possibly delimits the area most 'favourable to exploration. 

The diopside zone as shown i n F i g . G18 (adopted from 
Geotex's report) was drawn very crudely, based on only a lim­
i t e d number of rock samples taken i n t h i s area. I t over­
states the zone on the E side of the Z Fault and masks the 
o f f s e t t i n g e f f e c t s of the f a u l t . In t h e i r report, Geotex 
state when discussing the Z.Fault that movement on the f a u l t 
i s "dominantly d i p - s l i p , and the l i m i t e d amount of skarn and 
hornfels on the E side of the f a u l t implies that the rock E 
of the f a u l t moved r e l a t i v e l y down". Here the "skarn and 
hornfels" correlate to the "diopside zone" with hornfelsing 
defined by an area in which the fine grained micas have an 
"unoriented" texture. The report further c l e a r l y states 
that, "the diopside zone i s o f f s e t by the Z Fault.... 1 1 and 
continues that "the diopside isograd should be defined better 
in plan and section.... p a r t i a l l y because i t . . . . may a s s i s t 
in determining the displacement on the Z Fault". If the d i ­
opside a l t e r a t i o n i s strongly v e r t i c a l l y oriented, t h i s may 
explain why i t i s d i f f i c u l t to discern any e f f e c t by the 
v e r t i c a l l y o f f s e t t i n g Z Fault. 

A l t e r a t i o n associated with the Trout Lake deposit i s not 
r e s t r i c t e d to the development of the diopside zone described 
above. It also includes the more widely recognized zones of 
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p h y l l i c and potassic a l t e r a t i o n characterized by the develop­
ment of qu a r t z - s e r i c i t e i n the former and K-feldspar ( a l k a l i 
feldspars) plus or minus b i o t i t e i n the l a t t e r . These show a 
close relationship with mineralization and w i l l be discussed 
more thoroughly i n the following chapter on that subject. 
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MINERALIZATION 

General 

The Trout Lake deposit, as outlined by d r i l l i n g and d r i f t ­
ing to date, i s a stockwork molybdenite deposit of 48.7 m i l l i o n 
tonnes of 0.193% MoS2• This mineralization occurs i n four zones 
(A, B, D, F) defined by a 0.10% MoS2 cutoff. They constitute an 
ir r e g u l a r , steeply SW plunging, p i p e - l i k e body that extends from 
a small surface exposure down to a depth of 980 m (3,215 f t ) . 
Maximum horizontal dimensions are 280 m by 160 m (920 x 525 f t ) . 
Included i n this reserve i s 11.7 m i l l i o n tonnes of plus 0.20% 
MoS2 material with an average grade of 0.362% MoS2. This 
high grade material occurs as cores within the four zones, with 
the bulk of i t occurring i n two cl o s e l y spaced bodies within 
the largest zone (B). Together these two make up 9.3 m i l l i o n 
tonnes at 0.357% MoS2, extending for 565 m (1,850 ft) from the 
615 (2,020 f t ) to 1,180 m (3,870 ft) elevations. They have a 
maximum combined horizontal dimension of 110 m by 200 m (360 f t 
by 660 f t ) . 

The Trout Lake deposit is c l a s s i f i e d as a stockwork molyb­
denite deposit of the general Climax type, sharing many charac­
t e r i s t i c s with t h i s and other well known molybdenum deposits in 
Colorado and B.C. It has an extensive quartz stockwork system 
associated with multiphased intrusions of intermediate to acid 
composition, a well developed a l t e r a t i o n sequence centered on 
the deposit and a simple mineralogy with an apparent halo of 
associated metals. There are, however, aspects of each of 
these c h a r a c t e r i s t i c s which are unique to Trout Lake. The 
p r i n c i p a l aspects i n which Trout Lake d i f f e r s from other de­
posits are the composition.of the intrusive phases and the i n ­
fluence of the enclosing metasediments. The more common asso­
c i a t i o n in other deposits i s with intrusive rocks of granite 
to quartz monzonite cc.-position, while at Trout Lake the stock 
i s composed of granodicrite to quartz d i o r i t e . A strong 
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s t r u c t u r a l control by the metasediments has resulted in a pre­
ferred orientation for the important granodiorite dykes and 
one set of quartz veins. The steeply dipping f o l i a t i o n at 
Trout Lake probably contributed to the strong v e r t i c a l atten­
uation of the deposit. These influences are not generally 
apparent at other molybdenum deposits. 

Mineralogy 

The Trout Lake deposit i s mineralogically simple, with 
molybdenite the only economic mineral. Pyrite and pyrrhotite 
accompany the molybdenite mineralization and constitute the 
most abundant sulphides, averaging about 1 to 2% throughout 
the deposit and running as high as 10 to 15% combined in the 
higher grade zones. Pyrite predominates on the margins of the 
deposit whereas pyrrhotite i s the more abundant sulphide in 
the centre of the deposit. Very minor amounts of chalcopyrite 
(only up to 0.5% in concentrates) and rare traces of sphal­
e r i t e , galena and scheelite have been noted with'in the min­
e r a l i z e d zones. Economically s i g n i f i c a n t concentrations of 
these minerals are only found i n vein systems or skarn zones 
outside the molybdenum deposit. 

Molybdenite occurs p r i n c i p a l l y as f i n e to medium grained 
(rarely coarse grained) flakes and rosettes disseminated in 
quartz veins along their margins or as t r a i n s within the veins. 
The iron sulphides occur as disseminations or aggregated mas­
ses and knots, and molybdenite i s frequently intimately asso­
ciated with them. Limited polished section work indicates 
that the molybdenite replaces both pyrite and pyrrhotite. 



s 

33 

Also accompanying the sulphides i n the quartz veins are 
accessory s i l i c a t e minerals, noted i n about half the observa­
tions. Fine white to green s e r i c i t e i s the most common, f o l ­
lowed by white a l k a l i feldspars. These feldspars range i n 
composition from a l b i t e (Ab 1 Q 0 to Ab^ O r ^ ) , to an intermediate 
a l k a l i feldspar between a l b i t e and orthoclase ( A b ^ O r ^ to 
Afĉ Q 0 r 3 Q ) , to orthoclase proper (Ab^ QOr^ 0 to 0 r 1 Q Q ). Less com­
mon are c h l o r i t e and carbonate; b i o t i t e (presumably secondary) 
i s rare. The white a l k a l i feldspar i s usually d i s t r i b u t e d 
along, the vein walls and sometimes coats them completely, cre­
ating a zoned quartz-feldspar vein. Occasionally, the veins 
w i l l contain so much feldspar that they become t r a n s i t i o n a l to 
a p l i t e dyklets. S e r i c i t e occurs along the walls, associated 
with the white feldspar and i n fractures. Molybdenite, with 
or without.pyrite/pyrrhotite, i s usually intimately associated 
with the feldspar and/or . s e r i c i t e , p a r t i c u l a r i l y when the s i l i ­
cates are coarser grained. 

Chl o r i t e i n molybdenite bearing quartz veins i s almost 
always associated with fractures, and the molybdenite and 
c h l o r i t e occur intergrown with p y r r h o t i t e / p y r i t e . B i o t i t e i n 
the quartz veins i s so rarely seen that no d e f i n i t e r e l a t i o n ­
ships, p a r t i c u l a r l y with respect to molybdenite,' can be estab­
l i s h e d . 

In some of the larger veins, ribbony textures a r i s e from 
the apparent rhythmic deposition of quartz and molybdenite, 
sometimes with white feldspar as well. These textures suggest 
regeneration of the vein system during sequential episodes of 
mineralization. In one location, at 36 m i n No. 3 D r i f t , there 
i s an example of "brain" texture, which consists of crenulated 
quartz veins interbanded with granodiorite. This i s a r e f i n e ­
ment of, and further evidence for, a rhythmic pulsating period 
of molybdenite deposition. None of the above relationships 
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are persistent throughout the deposit or indeed through any 
p a r t i c u l a r vein. Vein mineralogy can be seen to vary un-
systematically from place to place and crosscutting r e l a t i o n ­
ships between veins of d i s t i n c t mineralogy at one location 
can be reversed at another location. Thus, i t i s impossible 
to determine a sequence of mineralizing episodes of quartz 
veining based on vein mineralogy. 

Of unusual but s i g n i f i c a n t occurrence are zones of molyb­
denite mineralization associated with in t r u s i v e bodies know 
as High Grade Dykes. The molybdenite i s associated with 
numerous micro fractures and large (greater than 10 cm thick) 
quartz veins in granodiorite dykes, i s commonly intimately 
mixed with pyrrhotite as blades up to a few centimetres long, 
and appears as i f i t were a constituent mineral of the dyke. 
Grades can be as high as-5.0% MoS2. Minor chalcopyrite has 
also frequently been noted with t h i s high grade mineralization. 
The most s i g n i f i c a n t of these High Grade Dykes was intersected 
in the crosscut at 1,492 m to 1,503 m s t r i k i n g across the 
crosscut for a d r i l l indicated length of 60 m. Its v e r t i c a l 
range may be as much as 200 m. A second much smaller (2 m 
thick) High Grade Dyke was encountered in the crosscut at 
1,52 5 m and two other short intersections were encountered in 
d r i l l i n g at depth to the SW. 

Peripheral to the molybdenite deposit are skarn zones or 
small e r r a t i c fracture veins carrying tungsten, copper, lead, 
zinc, and s i l v e r . The skarn occurrences, such as the Copper 
Chief, consist of fine to medium grained scheelite as dissem­
inations in a diopside pyrrhotite skarn or associated with 
quartz veins and garnet zones within the skarn. The skarns 
also carry chalcopyrite, molybdenite, sphalerite and galena. 



35 

The quartz fracture veins, such as the Lucky Boy, carry 
pyrite/pyrrhotite, black sphalerite, galena, argentiferous 
tetrahedrite, and euhedral s c h e e l i t e . A few small quartz, 
galena, and red sphalerite veins occur at the margins of the 
molybdenite zones. 

Alteration 

The Trout Lake deposit, as i s t y p i c a l of stockwork molyb­
denite deposits, displays a complex but disce r n i b l e a l t e r a t i o n 
pattern associated with the mineralization. Because the min­
e r a l i z a t i o n and i t s a l t e r a t i o n i s strongly controlled by fr a c ­
turing and veining, and may vary widely in. type and intens i t y 
over short distances, i t i s d i f f i c u l t to see al t e r a t i o n patterns 
in d r i l l core or hand specimens. The a l t e r a t i o n patterns were 
defined, however, by applying quantitative X-ray d i f f r a c t i o n 
techniques developed by.Hausen (1979) and supported by v i s u a l 
observations made i n the underground workings. .Measurements 
by XRD of the a l t e r a t i o n mineralogy were made on 15 to 30 m 
composites of surface diamond d r i l l hole pulps. Despite some 
gross l i t h o l o g i c contrasts (e.g. between schi s t s , carbonates 
and intrusives) a clear a l t e r a t i o n pattern can be seen from 
the analyses. 

The p r i n c i p a l zoning established (Fig. G19 a-d) ranges 
from a strong s i l i c a - p o t a s s i c zone with MoS2 at the centre, 
outwards to a q u a r t z - s e r i c i t e - p y r i t e (phyllic) zone and pos­
s i b l y an outer zone where ankerite and c h l o r i t e are more pre­
valent, although c h l o r i t e concentrations r i s e again in the 
unaltered core of the intrusive mass. Both the central s i l i c a 
high, measured by t o t a l percent quartz, and the potassic en-
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richment, measured as a r a t i o of K-feldspar to plagioclase, 
correlate well with the best molybdenite grades (Hausen, 1981). 
It should be noted that, as at many other molybdenum deposits 
associated with calcalkaline i n t r u s i v e s , the secondary f e l d ­
spars at Trout Lake include not only K-feldspar but also a l ­
k a l i feldspars t r a n s i t i o n a l to a l b i t e (Leitch, 1981), and these 
cannot be separated from "plagioclase" by the XRD method. 

Visual observation, p a r t i c u l a r l y i n the underground 
workings, has tended to confirm t h i s pattern. Ankerite and 
c h l o r i t e bearing veins and fracture coatings are encountered 
well away from the deposit, and d i s t i n c t tan s e r i c i t e envelopes 
(grading to prevasive alteration) are developed up to 300 m 
(1,000.ft) from the deposit. Within the deposit the altered 
schists contain dark, possibly secondary b i o t i t e ; d e f i n i t e 
secondary b i o t i t e envelopes can be seen on a few quartz veins. 
An even more detailed correlation between mineralization and 
vein quartz can be seen in F i g . G20 and F i g . G21. This i s a 
contour plo t on the 960 m Level of the v i s u a l l y estimated per­
cent vein quartz seen in the crosscut and d r i f t s and the d i a ­
mond d r i l l holes, and an overlay of the contour p l o t of percent 
MoS2 from diamond d r i l l core assays. As can be seen, the cor­
r e l a t i o n i s almost d i r e c t . The figure also r e f l e c t s the high 
quartz vein content of the east bounding Z Fault. 

Petrologic examination of a selected suite of thin sec­
tions from surface and d r i l l core specimens has also helped 
to elucidate the a l t e r a t i o n patterns and t h e i r complexities. 
In d e t a i l many l o c a l fluctuations, reversals and retrograde 
minerals are observed. For instance, on a microscopic scale 
molybdenite flakes are often intergrown with s e r i c i t e , quartz, 
and even c a l c i t e rather than K-feldJpar (although t h i s appar­
ent relationship may only be due to l a t e r a l t e r a t i o n of K-
feldspar to s e r i c i t e and quartz). In the central "potassic" 




