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SUMMARY 

The p r i n c i p a l c o n c l u s i o n s of t h i s study of the B a r r i e r e area are 

as f o l l o w s : 

1. A volcano-sedimentary complex, c h a r a c t e r i z e d by a bimodal 

assemblage of ma f i c and f e l s i c v o l c a n i c r o c k s , u n d e r l i e s the 

area . 

2. Anomalous l i t h o g e o c h e m i s t r y , c h a r a c t e r i s t i c of v o l c a n i c - h o s t e d 

massive s u l p h i d e d e p o s i t s , d e f i n e s a 20 km long s t r a t i g r a p h i c 

i n t e r v a l w i t h i n the volcano-sedimentary complex. A r e s t r i c t e d 

a r e a o f h i g h l y anomalous Ba w i t h i n t h i s i n t e r v a l , d e f i n e s a top 

p r i o r i t y t a r g e t area. 

3. T h i s anomalous s t r a t i g r a p h i c i n t e r v a l can be d e f i n e d 

l i t h o l o g i c a l l y by the presence of Q.F.P. domes, i n p a r t \"n̂ *° 

e p i c l a s t i c , o v e r l a i n s t r a t i g r a p h i c a l l y by marine sediments. 

4. The p o t e n t i a l f o r the d i s c o v e r y of v o l c a n i c - h o s t e d massive 

s u l p h i d e d e p o s i t s , along t h i s favourable h o r i z o n i s e x c e l l e n t and 

f u r t h e r study i s s t r o n g l y recommended. 

5. On Mount Armour, anomalous concentrations of Cu, Au and Ag i n 

sy n g e n e t i c p y r i t e i s s p a t i a l l y a s s o c i a t e d w i t h Q.F.P., Na^O and 

CaO d e p l e t i o n and SiO£ enrichment. D e t a i l e d ground work i s 

recommended. 

to c 



1. INTRODUCTION 

1.1 Location, Access and Physical Features 

A program of reconnaissance geology was carried out in the 

Barriere-Adams Lake area 80 km north of Kamloops from October 17 to 

November 16, 1983. The area examined covers 1200 sq. km along the western 

edge of the rugged Adams Plateau, bounded by longitude 119° 45' and 120° 

10 1, and latitude 51° 00 1 and 51° 25f (figure 1). The area exhibits 

features typical of intermontaine-plateau glaciation with maximum r e l i e f of 

1500 meters. The valley of the North Thompson River defines the western 

edge and south central Adams Lake defines the northeastern edge of the 

study area. 

Access into the area i s excellent. Main, all-weather logging roads 

occupy a l l valleys with good access available into roost of the high country 

where extensive clear-cut logging has been and i s actively taking place. 

1.2 The Current Study and Its Objectives 

o 

1. To prospect for and evaluate the potential for volcanlgenic 

massive sulphide mineralization in Upper Paleozoic rocks of 

Fennell and Eagle Bay formations. 

2. To carry out a lithogeochemical study of the Fennell and Eagle 

Bay volcanic rocks with the aim of identifying massive sulphide 

environments, and; 



Figure 1 Location Map 



3. To make recommendations for property acquisition, further work 

and to define pr i o r i t y targets. 

In the f i e l d the program consisted of two, two-person crews, with 

four-wheel drive truck back-up, that made daily traverses along logging 

roads. Traverses were hampered by snow, especially in areas of greater 

than 4,000 feet elevation. Areas of poor road access were not examined. 

The program ended when access was restricted due to snow. 

An orderly f i n i s h to the program was pre-empted by the Rea Gold Corp. 

massive sulphide discovery i n the center of the study area resulting i n a 

staking rush. 

2. GEOLOGY 

2.1 Regional Setting 

The study area i s underlain by volcanic and sedimentary rocks of the 

Late Devonian Fennell Formation and Late Devonian to Early Mississippian 

Eagle Bay Formation (Preto, 1979; Preto et a l 1980). Fennell and Eagle Bay 

rocks define a discontinuous belt that has been correlated (Monger, 1975, 

1977) with other semi-continuous volcanic terrains to define the Eastern 

Assemblage of Upper Paleozoic volcanic rocks of the North American 

Cordillera (figure 2). The Eastern Assemblage marks a transition from 

Devonian or older platformal sedimentary rocks to marine volcano -



GRANIT IC ROCK 
(mainly Wesozoic) 

M E T A M O R P H I C ROCK 
(mainly Mesozoic) 

< UJ 

?E_LJ| O f UPPE_R_P_A_L£OZOJC 
TO MIDDLE T R I A S S i c E U G E O S Y N C U -
NAL ROCKS 

1a, Anvi l Range ;2a,Sylvester 
(part); 3a. Lay Range ; 4 a , N i n a /7 . 
Creek;5a,Sl ide Mountain; 
6a .Fennell: 7a, Miff or d : 
K a s l o ; 8a,central Idaho; 
9a,Havallah. 

•:b' 

/ 

5 W 

LU 

Si 

1b, Pelly and Cassiar 
Mount a ins, in eludes 
Big Salmon, Engl ish- f~" 
man's Oblique C r e e k , ' 
Sylvester(part). C/' 
2 b , A s i t k a , 3b,south-)* 
ern B.C.,includes y 

Mount Roberts,Cache 
Creek near Kamloops, 
Chapperon, Anarchist, 
Kobau: db.Chil l iwack; 
5b, northeast ern W a s h ­
ington; 6b,northeastern . 
Oregon.includes 
Coffee Creek,Coyote But­
te,etc. ;7b.Koipato:Bb, 
Shasta area; 9b,Taylors-
ville area. 

Ic.Yukon Platform ;2c.Cache 
Creek of Atlin Terrane;3c, 
Cache Creek of Stuart 
Lake; 4c,Cache Creek of ,-' 
type area;5c,Fergusson \ 

6 c, Hozameen; 7c,Traft on 
8c .northeastern Oregon, 

includes Canyon Mtn.__ 
Complex; 9c. terra- ' 

nes of western Pa! 
eozO'C and Tnassic 

Subprovmce of 
Klamath Mins.; 
10c.Calaveras. 

Id.Uppei Paleo 
zoic rocks of 
Stikine. 

1e.Skolai;2e?, 
Upper Paleo­
zoic of south-, 
eastern Alas­
ka 

fi] I I , Sicker. 

- ~ Btueschist locality 
{ B } age dales wnere 

availaOle .laken liom 
I Monger in p iess > •• 
D £aterson ano Haiafeal 19?* 
m Misch.1966 \ 
IS Hoi I. pel 3 comm 

MILES • 
100 200 300 . 

100 200 300 
K M 

Assemblage 

Figure 2 B e l t s of Upper Paleozoic to Middle T r i a s s i c eugeosynclinal rock of 
the North American C o r d i l l e r a . (Monger, 1975) 



sedimentary strata. In the .Yukon and northern B.C. there i s evidence that 

the Eastern Assemblage represents oceanic crust, thrust in the Late 

Triassic, onto a sedimentary succession lying close to a continental margin 

(Tempelman-Kluit, 1979). However, i n central and southern B.C., post-Upper 

Devonian strata record a gradually deepening basin. Mafic volcanic rocks 

were deposited i n a possible arch environment that formed marginal to an 

oceanic basin further west (Monger, 1977). A clear picture of the 

tectono-stratigraphic environment responsible for the formation of the 

Fennell-Eagle Bay terrain i s lacking, and clearly more work i s needed. 

2.2 Study Area 

The geology of the study area has most recently been described by 

Preto,1979; Preto et a l , 1980. 

Based on this reconnaissance examination, the study area can be 

divided into two structural domains lying north and south of the Barriere 

River and separated by a fault (Preto). Based on this study and as 

suggested by Preto several stratigraphic horizons can be traced from one 

structural domain into the other, or from Fennell volcanic rocks to Eagle 

Bay volcanic-sedimentary rocks. 

The domain lying north of the Barriere River i s a homoclinal sequence 

of steeply dipping, north striking, east topping pristine basaltic volcanic 

rocks, the Fennell Fm. It i s overlain by rocks described as Eagle Bay Fm, 
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c o n s i s t i n g of a prominent u n i t of b l a c k p h y l l i t e , g r i t and a r g i l l i t e which 

i s i n t u r n o v e r l a i n t o the east by a sequence of a c i d t u f f s , b a s a l t i c t o 

inter m e d i a t e flows and t u f f s , minor c l a s t i c sediments and discontinuous 

limestone u n i t s . The contact between F e n n e l l and Eagle Bay rocks had 

p r e v i o u s l y been regarded as a low-angle f a u l t , however, Preto(1979) > L 

de s c r i b e s the con t a c t as conformable c o n s i s t i n g of a gradual change rij ' 
ft* 

westward from p h y l l i t e through a t r a n s i t i o n zone of interbedded m a s s i v e ^ J <• 

b a s a l t , p h y l l i t e , c h e r t and c h e r t ( r h y o l i t e ? ) b r e c c i a i n t o massive and 0-

p i l l o w e d b a s a l t i c f l o w s . 

South o f the B a r r i e r e R i v e r , rocks d e s c r i b e d by Preto as Eagle Bay are 

c h a r a c t e r i z e d by s t r o n g p e n e t r a t i v e deformation t h a t appears t o be a x i a l 

p l a n a r to shal l o w p l u n g i n g , moderate t o steep northeast d i p p i n g i s o c l i n a l 

f o l d s . C o r r e l a t i o n of s t r a t i g r a p h i c u n i t s i n Eagle Bay rocks south of the 

B a r r i e r e R i v e r w i t h s i m i l a r s t r a t i g r a p h i c u n i t s i n both F e n n e l l and Eagle 

Bay rocks n o r t h of the r i v e r s t r o n g l y suggests t h a t F e n n e l l and Eagle Bay 

rocks are s t r a t i g r a p h i c a l l y e q u i v a l e n t . Quartz porphyry bodies w i t h i n 

greenstone are t r a c e a b l e from Skwaam Bay on Adams Lake north-northwestward 

to the B a r r i e r e R i v e r . They are c o r r e l a t i v e , along s t r i k e , w i t h a quartz 

prophyry h o r i z o n t h a t l i e s w i t h i n p r i s t i n e b a s a l t flows near the top of the 

F e n n e l l Fm n o r t h of the B a r r i e r e R i v e r . 

Black p h y l l i t e of the Eagle Bay Fm, l y i n g s t r a t i g r a p h i c a l l y on F e n n e l l 

r o c k s , n o r t h of the B a r r i e r e R i v e r , can be t r a c e d south-southeast t o 

Johnson Creek where a r g i l l i t e and greywacke are i n t e r c a l a t e d w i t h quartz 

p o r p h y r i t i c v o l c a n i c l a s t i c rocks near the Rea Gold showing. Quartz 
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porphyritic bodies are present within mafic volcanic rocks in close 

proximity to p h y l l i t e - a r g i l l i t e from Johnson Creek to the north side of the 

study area, where they are terminated by the Cretaceous Baldy batholith. 

In the southwest sector of the study area in the area of Barriere 

Mountain, Dixon Ridge, and the area between Sinmax Creek and Adams Lake, 

greenstones (mafic volcanic rocks) are intercalated with rocks described by 

Preto et a l (1980) as interlayered g r i t , impure quartzite, phyllite and 

limestone. In this area a l l rocks have experienced strong penetrative 

deformation, totall y obscuring primary features. These rocks are, at least 

in part, f e l s i c volcanic as evidenced by quartz porphyry domes at Mount 

Armour and i n the area immediately south of Skwaam Bay. This area may 

represent the core of a f e l s i c volcano-sedimentary complex with a 

sharp li t h o l o g i c transition from f e l s i c to mafic volcanic rocks along the 

Barriere River. The 3000 gamma isomagnetic line, shown on Map 1, broadly 

defines the margins of the f e l s i c volcano-sedimentary complex. 

' Post-tectonic granitic rocks of the Cretaceous Baldy batholith intrude 

Eagle Bay and Fennell formation rocks north of the Barriere River. 

A succession of Late Tertiary f l a t - l y i n g basaltic flows unconformably 

overlies p h y l l i t e / a r g i l l i t e i n the center of the study area. 
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3. LITHOGEOCHEMISTRY 

Samples for lithogeochemistry were collected from road cuts and near 

road outcrops. Samples were shipped to TerraMin Research Labs Ltd. i n 

Calgary and analysed for SiC^, ^ £ 0 , CaO, Fe20^, Ba, Cu and Zn. Sample 

descriptions and analytical results can be found in the appendices to this 

report. Histograms or cumulative probability plots for each element are 

displayed on figures 3 to 8. Results are plotted on three separate maps 

(maps 3 to 5). 

Summaries of the individual elements are discussed below: 

3.1 S i l i c a Si0 9 Figure 3 

S i l i c a analyses are bimodally distributed as expected for a 

mafic-felsic volcanic terrain. A third population of greater than 80% Si02 

may represent the introduction of hydrothermal Si02» Means for the two 

populations are 49.7% SiO^, representative of a normal basalt, and 78.4% 

Si02 representative of a s i l i c i c rhyolite. Samples with values greater 

than 80% Si02 are colour coded on map 4. 

3.2 Sodium Na90 Figure 4 

Sodium analyses give evidence of three populations, a normally 

distributed population typical of unaltered volcanic rocks, a population 
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of analyses less than 1.0% Na^O representative of hydrothermal depletion, 

and a third population, greater than 6.5%, suggests enrichment of Na^O. 

Samples with less than 1.0% Na90 i s colour coded on map 3. 

3.3 Iron Fe o0 Figure 5 

Iron as F e2°3 * s bimodal and normally distributed. The two 

populations can be visually separated at 6.5% ^^O^ with mean values for 

the two populations of 3.1% and 10.8%. Iron values less than 6.5% are 

colour coded on map 3. 

3.4 Calcium CaO Figure 6 

Calcium analyses are bimodally distributed with two populations 

separated at 7.0% CaO. Mean values for the two populations are 2.3% and 

10.7%. Calcium values of less than 1.0% are colour coded on map 4. 

3.5 Barium Ba Figure 7 

The logarithms of the barium values were plotted on a cumulative 

frequency plot. The barium values are lognormally distributed with two 

populations as indicated by the inflection point at 94 cumulative percent 

which corresponds to 2500 ppm and represents the anomalous threshold. A 
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lower, background, threshold i s estimated at 1100 ppm Ba corresponding to 

90 percentile of the lower population. Barium values greater than 2500 ppm 

and those from 1100 ppm to 2500 ppm are colour coded on map 2. 

3.6 Copper Cu Figure 8 

The frequency distribution for copper i s lognormally distributed 

reflecting a large background population and a small number of anomalous 

samples. A background threshold of 100 ppm was visually selected. The 

highly anomalous samples, those greater than 250 ppm are colour coded on 

map 2. 

3.7 Zinc Zn Figure 9 

Like copper, zinc analyses are lognormally distributed reflecting a 

large 'background population arid a small number of anomalous samples. A 

background threshold of 100 ppm and anomalous threshold of 200 ppm were 

visually selected. The anomalous samples are colour coded on map 2. 

3.8 Mount Armour Recce 

Geology and results of the lithogeochemical survey on Mount Armour are 
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shown on Maps 6, 7, 8, and 9. Lithogeochemical r e s u l t s were processed 

s t a t i s t i c a l l y w i t h a l l other data from the B a r r i e r e study area and the same 

parameters d e f i n e anomalies. 

Three s y n g e n e t i c p y r i t e showings were l o c a t e d , s p a t i a l l y a s s o c i a t e d 

w i t h a mass of q u a r t z f e l d s p a r porphyry and r h y o l i t e t h a t forms the core of 

the mountain. A l l of Mount Armour i s c h a r a c t e r i z e d by s t r o n g Na^O and CaO 

d e p l e t i o n and marked SiO£ enrichment. 

Trace element analyses from banded syngenetic p y r i t e r e t u r n e d : 

Sample Ba Cu Zn Au Ag 

Number ppm ppm ppm ppb ppb 

1233 10 390 70 82 150 

1234 30 970 47 220 

1244 50 3500 142 580 830 ^=r 

1245 10 1620 52 298 460 

4. DISCUSSION 

Re s u l t s o f the l i t h o g e o c h e m i c a l survey, coupled w i t h an understanding 

of l i t h o l o g i c r e l a t i o n s h i p s , w i l l h o p e f u l l y p o i n t toward areas of p o t e n t i a l 

economic m i n e r a l i z a t i o n . I t i s proposed t h a t the B a r r i e r e study area i s a 

deformed r e l i c t of a f e l s i c volcano-sedimentary complex f l a n k e d and 

o v e r l a i n by m a f i c v o l c a n i c r o c k s . 



Anomalous l i t h o g e o c h e m i s t r y d e f i n e s a d i s c o n t i n u o u s , but c o r r e l a t a b l e 

band i n t i m a t e l y a s s o c i a t e d w i t h quartz p o r p h y r i t i c v o l c a n i c and 

v o l c a n i c l a s t i c rocks i n t e r c a l a t e d w i t h mafic v o l c a n i c flows l y i n g at the 

s t r a t i g r a p h i c top of the f e l s i c volcano-sedimentary complex. This h o r i z o n 

i s a s s o c i a t e d w i t h a h i a t u s i n e x t r u s i v e volcanism as evidenced by a 

r e s t r i c t e d sedimentary b a s i n l y i n g immediately above a l a r g e p o r t i o n of 

t h i s f a v o u r a b l e h o r i z o n . 

The anomalous h o r i z o n i s l i t h o c h e m i c a l l y c h a r a c t e r i z e d by: 

H i g h l y anomalous co n c e n t r a t i o n s of Ba 

Anomalous c o n c e n t r a t i o n s of Cu and Zn 

Marked Na^O d e p l e t i o n , 

Marked CaO d e p l e t i o n 

Marked SiO^ enrichment 

R e l a t i v e l y low Fe^O^ 

This anomalous h o r i z o n extends across the study area f o r a d i s t a n c e of 

20 km and r e p r e s e n t s a p r i o r i t y t a r g e t (map 5 ) . 

A d i s c r e t e zone of h i g h l y anomalous barium values e x i s t s at the n o r t h 

end of t h i s p r i o r i t y t a r g e t h o r i z o n immediately south of the upper drainage 

of B i r k Creek. I t i s s p a t i a l l y a s s o c i a t e d w i t h a zone of s e r i c i t i c quartz 

porphyry, i n t r u d e d by a body of gabbro, and l i e s i n c l o s e p r o x i m i t y to 

b l a c k p h y l l i t e . I s o l a t e d a i r b o r n e EM anomalies (see map 1) are s p a t i a l l y 

a s s o c i a t e d w i t h t h i s anomaly. Cherty r h y o l i t e b r e c c i a s ( f i g u r e 10), 

1. 

2. 

3. 

4. 

5. 

6. 



Figure 10 Rhyolite b r e c c i a from the Birk Creek top p r i o r i t y area. The area 
i s lithogeochemically characterized by highly anomalous Ba, marked 
Na 20 and CaO depletion, and SiO enrichment. 
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typical of many volcanic-associated stratabound massive sulphide 

environments, occur within this anomalous zone. This anomaly represents a 

top priority target (map 5). 

On Mount Armour the association of anomalous trace elements (Cu,Au,Ag) 

in syngenetic pyrite, with high SiO^* low Na20 and CaO i n close proximity 

to quartz feldspar porphyry, highlights this small area as a top pr i o r i t y  

target (map 5). 

Within the interpreted f e l s i c volcano-sedimentary complex a large area 

of marked Na^O and CaO depletion contains local zones of high SiO^. Trace 

elements are consistently low. This large anomalous zone i s given a low  

priority target rating (map 5). 

4. CONCLUSIONS AND RECOMMENDATIONS 

This examination has attempted to interpret the geology of the 

Barriere area and to define, for further evaluation, areas favourable for 

hosting volcanigenic massive sulphide deposits. 

It i s proposed that the study area is a deformed r e l i c t of a 

volcano-sedimentary complex, hosting a bimodal assemblage of f e l s i c and 

mafic volcanic rocks with a favourable environment for syngenetic ores 

toward the stratigraphic top of the complex. Quartz feldspar porphyry 

domes spatially associated with anomalous lithogeochemistry over a 20 km 

strike length define a pri o r i t y target area. One highly anomalous area 

within this favourable horizon defines a high priority target. 
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1 

It i s recommended that further evaluation of the favourable horizon be 

made with the aim of defining more high priority target areas. Three 

hundred meter spaced rock and s o i l sampling traverses across the total 

length of the favourable horizon i s recommended. 

The high p r i o r i t y anomaly i n the Birk Creek area found during this 

study i s presently controlled by Craigmont Mines Ltd. through an agreement 

with Vestor Exploration Ltd. An effort should be made to acquire this 

ground. 

Further evaluation, in the form of detailed geology and ground 

geophysics, i s recommended for C.F.C.'s Mount Armour property. 
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