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1,* f t o B l u f f , , f a i r v i e w * . ^ ^ r # s # , « M V i ^ t M l a wMm m® 
l o e a t e d i n the same shear sons whose genera l d i r e c t i o n i s 
1^76 deg«W tte tUTO &eg*w* fS& gfeee f l w u i § i # fO Ieg*te 
the s o u t h , 

E* ®ie exe bodies of these mines axe r e s t r i c t e d t e t h i s 
shaft? s&ne* 

fEti gr#en s e M s t g e n e r a l i f mettl#d as i n the fa i j rv i ew 
i s the M 0 i f a v o r a b l e r e e l : m i n e « l i $ & f i Q n * 

10* f h i s green s c h i s t i s a sheared p A » i n t r u s i v e Into 
the s l a t e s * She s i l v e r s c h i s t i s a very sheared quar ts 
pornhyry* 

.§* l e t imes e f m i a f m l i s a t i e n wm seen i n . t h e w s l i e a r e t 
porphyry or i n the g r a n i t e , hence areas o f mien rooks are not 
©ens idere l t o be o f v a l u e from a m i n i n g s tandpo in t* 

4* the s l a t e s as m :r*4l0 do net favour e r e bodies* f i ie exee^tiems 
to t h i s a r e t l i e eeeurrenees o f o re en. t h e ant en the D a i s y 
C l a i m s * However, i n the F a i r v l e ^ w h e r e east and west v e i n s approach 
the s l a t e s . i S T 1 ! * out o f f complete ly* 

&* a © B l u f f , - F a i r v i e w , M§mm§,m$ V i o t e r i f e n i n e s mm s t m e t u r a i l y 
aimilaaf* fftui ore b e a r i n g ^reen s c h i s t i n each mine earning to a p o i n t 
o r nose to t h e west * 

7* i ' h i s nose Urn a hanging w a l l ana foot w a l l o f e l i t e s . rJ?he nose 
i n the l l u f f - t a i r v i e w plunges M p i t c h e s lie ttov southwest a t an angle 
between 30' and i f iegr^es*. 

7* She plunge o r p i t c h o f the nose i n the toreas sod V i c t o r i a 
mines a M l be d e t e m i n s d . tmn the present s t a t e o f dove&o$«a&it. flrtit 
i t i s probably to -Im west 

8* !2he m e t a l content o f the S t r e s s mad V i c t o r i a i s u s u a l l y h i g h 
towards the nose* Xn the B l u f f the h i g h meta l eontent i s w i t h i n 

^600 f e e t M the nose* 

9 . ^ae ore ana roe& i n the nose i s u s u a l l y M ^ n ^ i l i c e o u s , 

1 0 . A l l the mines have a foot TOII o f the same b e l t o f s l a t e s 
which has been fol lower! underground £ » t t the Jane to the V i c t o r i a * 

6* 2he Jane ore bodies oecur Iri the s l a t e s ( inc ludes some 
rasjrisltfts] j u s t s i e v e the j s i u n i i n g n e w o f the a i u f f m that t h e 
Jane and the B l u f f Mines are considered to he r e l a t & d sad that the 
Blunge o f the B l u f f ore bedy w i l l govern the plunge or pitefc. o f the 
mm* 

f a © accompanying i s a diagram t o i l l u s t r a t e some o f t h e 
{ p o i n t s covered above* 
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C o n c i s i o n s r e g a r d i n g the p o s s i b i l i t y o f Ore ..in aepth . 

1* She B l u f f ana $ a i r v i e w n i n e s are s t r u o t u r a l x y l i n k e d so t h a t 
the p i t c h o f the B l u f f Ore body governs to a l a r g e extent the p i t c h 
o f the m i n e r a l i s s a t i o n in . the P a i r v i e w v e i n s * 

Z* Tm B l u f f ore beds? p i t c h e s approxlnat e i y 40 dog.* t e t h e so ut h -
west so t h a t the ore bodies i n the c o n t i n u a t i o n o f the F a i r v i e w w i l l 
probably p i t c h i n the same d i r e c t i o n * 

|| I n t h e diamond d r i l l i n g in . the j?airvi<aw on the £000 SfWlS to the 
west t the geo l og i ca l , s t r u c t u r e p o i n t s to the s o n o l u s l e n t h a t 

13 cu t s ere which resembles the B l u f f type* £he main 
B l u f f ore-bod^ i s cons idered to be f a t h e r t o t h e southwest* rfhe 
exact l o c a t i o n where the B l u f f ore body i n t e r s e c t s the h o r i z o n o f the 
2200 l e v e l cannot be determined because the plunge o f the nas e which 
ho lds the B l u f f ore body has n o t h e m d e f i n i t e l y determined by the 
present wordings• 

©le d e t e r m i n a t i o n o f the presence and extant o f the B l u f f ore 
body at the ho r i s e n of the 2200 Travel s i n c e i t i s s t r i k i n g a p p r o x 
i m a t e l y f o r tho l i n e o f the 2?0G t u n n e l , i s o f f i r s t importance i n 
p lanning the e x p l a n a t i o n o f the whole B r i t m m i a M i n e r a l zone from 
the 2700 L e v e l . 

3* from an examinat ion o f the erosE s e c t i o n s o f the f a i r v i e w mine, 
i t can be seen t h a t the ore bodies are. u s u a l l y s t r o n g where the 
s l & t e f oo t w a l l d ips 45 &eg* - 60 dog. to the south and d i m i n i s h i n 
s i z e where the foot w a l l approaches v e r t i c a l l y * A l s o where i i i e f o o t -
w a l l i s v e r t i c a l the shear zone i s narrow end the i n t e n s i t y o f s h e a r 
i n g greater* S h i s i s shown b y the presence o f the s i l v e r s c h i s t s 
i n a zone occupied on a h i g h e r l e v e l by green s c h i s t s mtooh are ore 
hear ing f see s e c t i o n s S2500 & S^OOO). She S i z e o f the hanging w a l l 
d ikes a lso d i m i n i s h where the shear zone i s narrow. Hence there i s 
an apparent r e l a t i o n s h i p among the s i z e o f the ore bod ies , the i n t e n 
s i t y o f s h e a r i n g and the s i z e o f the hanging w a l l d i k e s * 

&inos the area around the B r i t a n n i a Mine i s the n o r t h e r n l i m b 
o f a s h a l l o w s y n c l l n a , the southern l i m b o f i t t i e h outcrops i n t H i 
v i c i n i t y o f Book 's g r a v e l p i t south o f B r i t a n n i a Beach , the d i p of 
the formations m u s t ' f l a t t e n a t depth so tha t i n a l l p r o b a b i l i t y the 
f o o t w a l i i n the I^airview mine w i l l resume i t s 45 deg. d i p * 2here 
are no f a c t s which w i l l a i d us i n the d e t e r m i n a t i o n o f the p o i n t 
where t h i s f a s t e n i n g w i l l take p l a c e but f o l l o w i n g the B l u f f ore 
body down the p i t c h , w i l l permit the e x p l o r a t i o n o f the #airvSe w 
Zom i n depth w i t h the l e a s t p o s s i b l e cos t* 

Diamond d r i l l i n g from t h e 2200 Xarol to exp lore the ground 
below t h i s l e v e l i s cons idered to be a d v i s a b l e . 

5 . There i s n o t h i n g i n the c h a r a c t e r o r the a s s o c i a t i o n o f the 
ore m i n e r a l s o r tho gangne. p o i n t to the p o s s i b i l i t y that t he 
ores o f the B r i t a n n i a Mines should n o t cont inue i n depth* 

6. There i s a p o s s i b i l i t y t h a t the ore shoots i n the Jane K i n e 
may cont inue i n depth but ore bodies i n tb& s l a t e s are genera l 3g? 
i r r e g u l a r and d i f f i c u l t to f o l l o w . However, the p o s i t i o n o f the 
known ore bodies i n the lane i n the s l a t e s j u s t above the p l u n g i n g 
nose o f the B l u f f ore body, makes i t l i k e l y t h a t o ther ore bodies 
s i m i l a r to the :Tane may occur i n the same r e l a t i v e p o s i t i o n . A t 
l e a s t , t h e bes t chance l i e s there* 
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Conclusions regarding the poss ib i l i ty of ore along the strike 
of the shear zone to the East of the Victoria : 

1. On account of the heavy covering of snow, the surface work 
on this extension could not be carried out. This exploration 
w i l l be very much simplified and hastened by the knowledge gained 
from the examination of the other mines. The following facts are 
important: 

£ . A l l the mines have the same footwali of slates* This footwali 
should be traced eastwards from the Victoria as carefully as possible 
since the commercial ore bodies are more frequent close to the foot-
wal l . 

3. SltR ore increases i n grade as the nose of the deposit i s 
approached, or in other words, to the west. Hence, i f low grade 
ore i s exposed or encountered in d r i l l i n g , the best poss ib i l i ty of 
finding hi 0 her grade ore i s towards the West near the nose of the 
deposit. 

4* Bxploration should be confined to the shear zone. 

Conclusions regarding the extension of the shear zone west of the 
Bluff : 

)̂veen schist) 
1. The sheared porphyry, exposed i n the Bluff and J?airview Eines 
turns i n strike from $. 70 degrees W. to the southwest and disappears 
under a capping of slates as described i n the general conclusions. 
Hence, the extension of the shear zone to the west i s to be looked 
for i n a south westerly direction, and as far as the surface i s 
concerned, the ore bearing sheared porphyry w i l l not outcrop on 
account of i t s rather rapid plunge under the slates. 

2. ajxamination of the surface west of the Bluff and Jane from the 
townsite to the top of the h i l l to the south of the townslte did not 
reveal a zone of shearing. Also, no shear zone i s to be found in 
the h i l l s i d e tunnel nor in the diamond d r i l l core driven southwards 
from the face of this tunnel. This confirms the swing of the strike 
of the shear zone to the southwest 

(jeneral geology 

General Statement 

In the Britannia region the oldest rocks are the tuffs and 
agglomerates which occur on 3oat Mountain to the north of the Tunnel 
Camp. These belong to a group of rooks which are known on Texada 
Island as the Texada formation. Fossils found on Texada island 
indicate a Triasaic-Jurassic age for this formation. overlying 
these volcanic rocks are a series of slates which underlie the 
funnel Townsite and occur at various places i n the mine workings, 

Intruded paral le l to the bedding planes into the slates and 
possibly into the tuffs i s a large number of parphyrg sheets which 
are i n the nature of long narrow lenses. 

At the close of the Jurassic period, the above mentioned series 
of rocks were folded into mountain chains s tr iking i n a northwesterly 
direction and intruded by a vast quantity of granite or grano diorite 
which, at the present timey makes up the greater part of the Coast 
Eange of B r i t i s h Columbia. It i s possible that the east and west 
fissures i n the ifairview Mine were formed during this period of 
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folding, although th*|f may have been formed at practical ly 
contemporaneous with the shearing, 

Following this period of folding came the intrusion of the 
gabbro d#kes which are badly sheared, They are to be seen very 
readily on the 1200 L . 

The formation of the shear zone followed the intrusion of these 
dikes, and i t s formation i s one of the most important events i n the 
history of the Britannia ore-deposits. The shearing changed the 
quartz porphyry into the green schist usually mottled as i n the 
^airview Mine, as well as into the s i l v e r schist where the intensity 
of shearing was very great. The shearing made channels favorable 
for the penetration and deposition of the ore. one of the most 
favorable places i s at the intersection of this shearing with the 
east and west fissures in the jfairview Mine. The direction of the 
shear zone is H. 70 degrees W»- S* 76 degrees W. with a dip of 70 
degrees to the south. 

Intruded into the shear zone and usually para l le l with i t s 
strike and dip i s a number of diorite dikes which are most abundant 
in the hanging wall especially in the jfeirview Mine* 

The period of mineralization followed the intrusion of these 
dikes. The mineral solutions originated i n the cooling stages of 
the granite batholith and rose along the openings in the shear zone. 
Ore-bodies were deposited i n favorable places either by impregnation 
of the green schists,by replacement of these schists or by both 
processes. s i l i c i f i c a t i o n was also due to these mineral bearing 
solutions. It i s probable that the solutions which deposited the 
gypsum and the barite also came i n at this time. 

During the Cretaceous period which intervened between the 
Jurassic and the Tertiary, the Britannia area was subject to erosion 
which no doubt exposed the ore deposits and i n part removed the 
upper portions. 

The Tertiary period also was one of erosion which process has 
continued to the present day. suring the Tertiary i t i s believed 
that the dark fine-grained-fresh dikes exposed i n the Jane Tunnel and 
i n the 3?inn Crosscut were intruded contemporaneously with the volcanic 
a c t i v i t y which resulted i n the building of Mount Garibaldi, a dormant 
volcano situated just north of the Britannia area. 

The Pleistocene or Glacial period was one of erosion, but the 
hardpan and d r i f t which covers the bedrock i n many places were 
deposited during thteperiod. 

Geological formations 

The formations exposed around Britannia are part of a large 
inclusion or roof-pendant enclosed i n the Coast Range granite. The 
geological history can be readily arranged in a column as fol lows; -
Pleistocene - f a c i a l d r i f t - hardpan. 

Tertiary - Intrusion of lamprophyr dikes. 

Jurassic - Mineralization - deposition of the ores and gangue. 
Intrusion of the diorite dikes {hanging wall dikes}, 
formation of the shear zone. 
Intrusion of the gabbro dikes. 
Intrusion of the granite of the Coast Range batholith. 
Folding - formation of the S. & W. fissures of the 

ifeirview Mine. 
Intrusion of the quarts porphyry. 
Sedimentation - deposition of the slates. 
Volcanism - deposition of the tuffs and agglomerates. 



.The y o l o a n l o . t u f f s ana aggloaeratea L . L 

Those are massive a&rk grey to b l&ek rocks which i n many 
p laces show t h e i r bedded charac ter* Aft a r u l e they axe very 
f l u e g r a i n e d , the c o a r s e r hands be ing mere r e s i s t a n t to the 
agencies o f weather ing f r e j e o t somewhat on the sur face* fStm 
agglomerates c o n s i s t o f p a r t i c l e s o f v o l c a n i c rock sometimes 
amygdalo ida ! imbedded I n a l a a t r i x o f f i n e r g ra ined m a t e r i a l * 
The' r e l a t i o n s h i p o f these rooks to the s l a t e s i s not d e f i n i t e l y 
known but t h e i n f o r m a t i o n so f a r obta ined p laces them underneath 
the s l a t e s * The t h i c k n e s s o f the v o l c a n i c s e r i e s i s unknown 
but i t i s at l e a s t 3000 - 4000 f e e t . 

J . £h@ 01atea 

the B i n t e s ;<x® u s u a l l y b l a c k i n co lox but i n the .ne ighboreda 
o f the m i n e r a l i s e d son© they are u s u a l l y a l i g h t grey and are 
r e a d i l y confused w i t h the s i l v e r s c h i s t s and a emetines w i t h the 
green s c h i s t * They form the f o o t w a l i o f a l l the mines and occur 
a l s o as the hangingw&ll i n the v i c i n i t y o f the noses o f a l l the 
mines* The s t r i k e and d i p o f the s l a t e s are v a r i a b l e but over a 
l a r g e area the genera l s t r i k e i s B .70 deg. W. and the d i p 45 deg . 
t o 00 deg. t o the south* 

On account o f the. s h e a r i n g the bedding p lanes i n the v i c i n i t y 
o f the ere bodies are almost complete ly o b l i t e r a t e d * 

i n c l u d e d under the genera l heading o f s l a t e s are bands o f . 
a r g i l l a c e o u s q u a r t s ! t e a ufcicb are exposed i n the Jane mine and i n 
the s e c t i o n a long the i n c l i n e from M i n e r a l Creek down to the Beach 
Borne wide bands o f c h e r t are a l s o found w i t h the s l a t e s toad occur 
i n the Armour T u n n e l , i n the workings o f the 3100 L e v e l , as w e l l as 
a l ong the i n c l i n e between Miner :1 Creek and the Beach. 

The a r g i l l a c e o u s cpxsrtsite-- i n the Jan© u s u a l l y c a r r i e s the 
m i n e r a l i s a t i o n . . 

t h e ore bodies i n the s l a t e s are i r r e g u l a r both i n c h a r a c t e r 
and d i s t r i b u t i o n . . On account o f the snow, the ore occurrence*, 
on the D a i s y c l a i m has not been examined up to the p r e s e n t . 

The Quarts Porphyry 

The quar ts p e r j u r y masses are i n t r u d e d p a r a l l e l t o the bedding 
p lanes o f the s l a t e s and are thus i n the n a t u r e o f <$#kes or more 
l i k e l y s i l l s which have been t i l t e d , and f o l d e d a long w i t h the 
-s lates d u r i n g the p e r i o d o f f o l d i n g which f o l l o w e d this- i n t r u s i o n . 
Hence the poixih^xj occurs as l o n g narrow bands o r l enses i e h 
s t r i k e p a r a l l e l w i t h the s l a t e s . These bands vary i n w i d t h from 
a few f e e t to a thousand f e e t . They are not continuous but. come 
to i p o i n t or nose embedded so to speak i n the s l a t e s . ^he-
t y p i c a l rock i s a l i g h t grey i n c o l o r but spo t ted w i t h wh i te pheno 
c r y s t s o f p l a g i o c l a s e f e l s p a r and sometimes q u a r t s . 

She name quarts* porphyry l a used f o r s i m p l i c i t y a l though i n 
composi t ion and s t r u c t u r e i t i s more c l o s e l y a l l i e d t o a grane* 
d i e r i t e porphyry . 



(6) 

The quartz porphyry when sheared turns into a green schist , 
usually mettled as seen i n the jpairview Mine. This green schist 
is the most favorable rock for ore and the determination of this fact 
w i l l greatly f a c i l i t a t e the future exploration of the Britannia 
Mineral sons. 

When the quartz porphyry i s severely sheared i t turns into 
a s i l v e r schist which i s unfavorable for ore deposition. This 
statement can be proved by examination of the Jackson Stops on the 
11th vein. The ore body was large between the 500 - £50 Revels, 
but did not continue i n depth because on the 600 Level and on the 
lower levels this horizon l » composed of s i l v e r schists . Also, no 
ore has boon found i n the s i lver schists i n any part of the sheared 
zone. 

The facts tha t the green schist with more intense shearing 
passes into the^silver schist and that the s i l v e r schist may pass 
into the green^ornst be borne i n mind in the exploration of new 
t e r r i t o r y , both i n depth and along the s tr ide . 

The unsheared quarts porphyry i s unfavorable for the 
occurrence of ore bodies. Mo traces of mineralisation have been 
noticed i n the unaheared quartz porphyry. 

fflran.it e 

The granite, or more correctly the grano-diorite, exposed 
i n the v i c i n i t y of the Britannia Mine is part of the Coast Hange 
batholith which forms the westerly part of B r i t i s h Columbia. 

It i s generally massive, of l ight grey color with occasional 
pinkish tones. The mineral constituents are plagioclase orthoclase 
and quartz with minor amounts of hornblende or mica, but sometimes 
with both hornblende and mica. 

Up to the present no tracesof mineralisation have been seen 
in the granite, and as a rule i n B r i t i s h Columbia, i t i s not favor
able for ore deposition. 

(jabbro Dikes 

These dikes are well exposed on the 10th Level , Outside the 
shear zone i n the neighborhood of the Ho. 2 ahaft, the gabbro dike 
i s a fine-grained massive dark green rock, but where i t crosses the 
shear zone, It has been sheared i n t o a dark greenish black schist , 
ftn examination of the geological plan of the 10th Level w i l l show 
the details of these dikes very c lear ly . 

Diorite Dikes 
These dikes are to be found principal ly i n the hanging wall 

part of the sheared zone. They are composed of a fine-grained 
mixture of plagioclase and hornblende. As a rule they follow the 
direction of the shearing both in strike and dip . fhey s p l i t and 
unite along the strike and down the dip as may be seen in the plans 
and sections of the jpairview Mine. In some cases small dikes of the 
same material cross the direction of shearing. In the upper levels 
these^dikes are wide but diminish i n size in the lower levels . They 
are not sheared t© any extent and underground they may be readily 
detected by their greenish color and bloeky fracture. It i s consid
ered that the period of mineralization followed the intrusion of 
these dikes because i n many cases, thin stringers of ore were found 
penetrating the dikes. Also the ore bodies near the hanging wall of 
the shear zone are controlled i n position and attitude by these dikes. 
This is an important feature i n local izat ion of ore shoots. It i s 
best seen on cross-section through longitude 38000 of the ^airview Mine. 

The ore i n the v i c i n i t y of these dikes i s usually highly 
sil iceous and very hard. 

http://fflran.it
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These H i w i ^ : marrow § i l # & wM,A wmm mm M th# 
Tunnel and i n the F i n n c r o s s c u t * They arc very f i n e g r a i n e d , 
and b l a c k i n c o l o r . £n c o n t r a s t to the d i k e s p r e v i o u s l y 
d e s c r i b e d , t h e y are remarkably f r e s h and u n a l t e r e d * Under the 
microscope* the p lagcoo laae f e l s p a r s are e l e a r and glaeay* M l o a 
and h e m t t e n i e are the o ther m i n e r a l eenat i tauui t** ' a re 
cons idered to be o f T e r t i a r y age* 

The bed rook i n p l a c e s , msA p a r t i c u l a r l y on the lower s l opes 
o f t h e V a i l eye i s covered w i t h W » e ^ o d , u n c o n s o l i d a t e d m a t e r i a l 
wntem %m b e i a d s ^ o s i t e i through t h e m§.mm$ o f l e e d u r i n g the 
Q l a e i a l p e r i o d * I t c o n s i s t s o f l a r g e m& s m a l l boulders embedded 
i n g r a v e l , sand and c l a y * The boulders are composed o f to roo333 
Jound. i $ p l a e e i n ; the i r i t s n m i a wemjHlA t & » l s § e s»a& a r e composea 
m a i n l y o f g r a n i t e or g r a n o ~ 4 i o r i t e * 

The noses o f the e r e b e a r i n g senea are i n the n a t u r e o f broad 
f o l d s which, in , mm f & I n r t w mine- i t o n g e a t « g l © from, so to- 45 &eg* 
to the southwest* 9Rh* &0&ompiny&ng b l oek diagram i l l u s t r a t e s -the 
na ture o f the f o l d s more e l e a r l y thtm d e s c r i p t i o n . The pltcage 
o f the noses i n the Kmpreas and V i c t o r i a mines has not yet been 
determined* 

H i f o l d s at the ^sprees and V i c t o r i a are s i m i l a r i n c h a r a c t e r 
but on a s m a l l e r seal© 

A l l the v e i n s i n the f a i r v i e w , Banreaa end V i c t o r i a mines 
which s t r i k e H*7€J deg«T/« - I #75 deg*f« are r e l a t e d to the great 
shear f ont ifclefe s t r i k e s B*fO deg*f* ~ l # f S 4e§»tr* « f ejeiindsi a t 
l e a e t from the Beggie c l a i m westward to the B l u f f ore body* I t 
d ips on an average o f ^§ dog*' to t h e e e u t l u As f t a t i e 
i n v e s t i g a t i o n has gone, the g rea tes t w i d t h i s about 1000 f e e t . T h i s 
sone i s the or© b e a r i n g *one o f a l l the mines ami prospect* * Tne 
j&ektt o f the $h#ar $on& a r e almost e n t i r e l y s o h i s t e e t h e c h i e f ore 
b e a r i n g member b e i n g the green s c h i s t v&ieh i s u s u a l m o t t l e d w i t h 
c h l o r i t e * 

l a t h e $u%m$km mine %im nwl t a t f i s a u r e i i « & jnf, 
t o the f o l d i n g * The s h e a r i n g c rosses the f i s s u r e s and a t t h e 
i n t e r s e c t i o n o f the two systems o f f i a s u r t n g occur some o f the 
l a r g e s t ere bodies i n tee mine* 



goXda and fissures  

FOLDS 

The noses of the ore hearing zones are i n the nature o f 

broad folds, which, i n the FAXHVIStf mine plunge at an angle 

from SO*to 45°to the south west, 

The accompanying block diagram i l lustrates the nature of the 

folds more c learly than description. 

The plunge of the noses i n the impress and Victoria mines has 

not yet been determined. 

The folds at the M M M and VICIOKIa are similar i n character 

but on a smaller scale. 
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ffc gnomic ;*eolo ;y 

Katnra of Ores and jjjjgll 

The chief minerals are the primary sulphides ohaloopyrite 
and pyrite . fi?he gangne consists of quartz and s i l i c i f i e d schist . 

3on*>2 
Small amounts of galena and sine blende are present i n the 

Bluff ore body. 

An interesting occurrence of gypsum i s associated w i t h the 
footwali slates on the 10th Level . fhe gypsum i s i n the form of a 
vein from 15 ~ 20 feet wide. gypsum was n o t i c e d also a s s o c i a t e d 
with the s i l v e r schists i n the hanging wall of the ffairviea? M i n e . 

Relation of Ores to F i g u r e s 

The ores are d e f i n i t e l y r e l a t e d to the f i s s u r e s and especially 
to those which strike 8. 70 de^ees W. - H. 75 degrees w., and are fime to 
the shearing. isvidently these shear planes furnished the circulat ion 
channels for the ascending hot mineralising solutions which originated 
during the f i n a l cooling stages of the granite- At the intersection 
of these channels with the east and west fissures i n the flairview Mine, 
occurs some of the largest ore bodies i n the mine. 

Relaxion of the Ores to the O o n f i n i n g S t r u e t u r e e -

fhe mineralizing solutions r i s i n : along the shear zone would 
deposit the ores over a wide area in the shear zone i f certain structures 
had not been present to localize or concentrate the ores w i t h i n 
relat ively small horizons. SJhese s t r u c t u r e s i n the B r i t a n n i a area are 
as follows: 

!• 3fhe intersection of the shear zone with the 35. and t> fissures 
in the j?airview Mine. 

2, Along the footwali of the hanging wall dikes* These d i k e s acted 
as barriers to the solutions which rese along them forming ore bodies 
whose hanging wall are formed by these dikes. 

3. The slates in the Bluff ore body form the hanging wall and foot-
wall, 'rhe hanging wall and footwali come together above and to the 
southwest, so that the ore bearing solutions rose along this inverted 
trough and formed the Bluff ore body* (See sketch) 

I n the smpress and V i c t o r i a , the solutions were concentrated in 
a similar fashion, but not on so large a scale. 



U 2a a l l M | p the pitflfla i f the noeea o f a l l the mines should 

» i > l o ^ i l i m to | < f | f i i l n i the M M M H i M M bodies below the 
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Britannia Beach,B.C. , Sept. 9th,1922. 

WORT On THE WOOPIiAKD GROUP OP g j&B& 

Location 

The Woodland Group of Claims i s situated on the West 

fork of Seymour and adjoins the Heggie Claim of the Britannia 

Mining and Smelting Co. , limited on the East. She group 

consists of the Ash, P i r , Maple, Spruce and Bias Mineral Claims. 

Shear Zone 

The extent of the shear 2one as exposed i s shown on the 

accompanying sketch. It crosses the lower half of the Ash Claim 

and the northwestern comer of the F i r and was not seen on the 

other claims of this group. The rock outcrops were sufficient 

to determine the southern l imit of the shear zone with some 

degree of certainty. Harrow local ized shear zones of no 

commercial value were seen on the claim l ine "between the Spruce 

and Maple. 

The shearing in this section of the zone i s not so severe 

as that seen on the V i c t o r i a , Empress and Eairview Claims, 

.although along the valley "bottom where there are no rock outcrops 

the shear zone may he more highly developed, "but the claims which 

cover this ground he long to the Britannia llining and Smelting Co. 

Mineralization 

Ehe shear zone where observed was rather extensively 

mineralized with pyr i te , with only small amounts of chaleopyrite. 

2his mineralization was seen i n the open cuts and one tunnel on 

the Ash Claim. Bo workings on the other claims of this group 

were found. 2?he mineralisation resembles that seen on the grade 

at the summit on the Ply Claim and i s evidently a continuation 

of the same zone. 
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Ash Claim 

n Gut No. 2 

Cu. % 

0.0 

60 - 75 0.3 

Open Cut So . 1 

1 - 1 2 0 .1 

1.0 

He cLpmme nda t i p n s 

The a c q u i s i t i o n of the Woodland Group of C l a i m s , except a t 

a p u r e l y nominal p r i c e , i s not recommended f o r the f o l l o w i n g reasons : 

1. The assay v a l u e s as g iven above are not commercia l . 

shear zone exposed on the Ash and W±t i s i n the hanging 
w a l l , w h i l e the ore i n the shear zone i s r e s t r i c t e d i n a l a r g e 
measure to the f o o t w a l i * 

3 . fhe f o o t w a l i of the shear zone a t t h i s p o i n t occurs i n 
Company's p r o p e r t y . 

4 . The shear ing as exposed i s not h i g h l y developed. 

(Signed) 3. J . S c h o f i e l d . 



EEPQRT m THE SHEAR zom EAST or urn VICTORIA MISE 

The shear zone continues from the Victoria M. O* In ait 

easterly direction to the Reggie and Ash M. C ' s . as outlined en 

the accompanying plan* 

The average width of the shear zone is 1200 feet, The 

shearing strikes approximately M* 70° W. and dips on an average 

70°to the South. She shear zone may he divided into 55 sections 

and arranged in order of importance as follows: 

I . From the Victoria Mineral Claim to the tfairwest M . C. 

Inclusive. 

I I . ffrora the Conifer M. C. and Arctic ffir P r . to the Bee 

H. C. and the Horth western part of the Golden Pheasant 

M . C. 

I I I . From the Horth eastern part of the Bee M. C. to the 

Ypres tV* inclusive* 

X. The footwali elates of the Victoria mine hold t h e i r 

strike u n t i l they enter the C^cad ffr. wheifcthey swing to the 

southeast fonning a large bend on the Cycad F r . The rocks in 

this portion (from Victor ia M. 0. to Cyead M. G.) are schists 

similar in character to those of the Victor ia , Empress and f a i r * 
•/ 

view mines. 
... 

The greater part of this portion including a l l of the 

area in the v ic in i ty of the footwali ia covered with a heavy 

covering of d r i f t eo that no determination of the character or 

extent of the mineralization was possible. However, from the 

structure and the presence of the shear zone well developed through 



oat tats portion, i t is considered to be of the three, the most 

favorable for the occurrence of ore-bodies of commercial value* 

II* This portion l i e s between the footwali slates of the 

Victoria mine passing through the Gycad tfr. and exposed in the 

tunnel on the Trout J^r• and another band of slates wbieh passes 

through the Bee and Golden Pheasant Mineral claims In a south 

easterly direction and is therefore cut at an angle by the shear

ing which has a general direction of l u 70°W* 

The rooks in this portion of the shear zone consist of 

a oomplex of quartz porphyry and volcanic rocks sheared into 

schists . The only exposures of the shear zone showed the presence 

of the schists similar to those of the Victoria mine but from en 

examination of the band of reeks outside the shear zone on the 

mountains to the north and south showed the presence of volcanic 

rooks as well as quartz porphyry, the latter reck i n the shear zone 

becomes the stohist of the V i c t o r i a , Empress and tfairview mines* 

The volcajttie rocks i n the shear zone have not as yet 

been tested for the presence of ore bodies because they do not 

occur in the other mines, n r i l l base 2Jo. 5 i s located on an U j t 

exposure of schist to test this portion of the shear zone* 

III* The shear zone from the £*ly M.C. to the Ypres F r . i s 

f a i r l y well exposed. In this portion the shearing i s not well 

developed except loca l ly and apparently represents a gradual 

dying out of the shear zone. 

The rocks here are a complex of sheared q.uartz prophyry, 

volcanics and some slates. Schists similar to those ef the Vie* 

t o r i a , Empress and ffairview mines were noted only in a few l o c a l i t i e s * 



The mineralisation i s mainly i res pyryte with very 

small amounts of oh&leepyrite. The assay values secured from 

this portion show only a trace of 1$ copper* 

The rocks i n the v i c i n i t y of the northern boundary of 

the shear zone en the Bee, ffly and Golden Wren Mineral Claims 

are nowhere exposed so that infon&atien eoneerning t n i s part i s 

entirely lacking* -p 

r Diamond d r i l l i n g at the present time i n this portion 

of the shear zone is not recommended* 



F i r s t Section: 

P r i l l base Ho* 1 near northeast coener of the Chicago 

u . 0* 

X Direction I . Inclination - 35?. 
S* S©° B« Inclination -

B r i l l base Ho* B near northeast corner of the Hunters 

Best H. 0* 

1 Direction I* §°B« Inclination -
2 Direction I . 36° E» Inclination -

base Ho* 3 on the wild Hose u* 0* 

1 Direction I* 5° K* Inclination * 
2 Direction K . 3S° S« Inclination - 35° . 

D r i l l base Mo. 4 on the Falrwest in the Fairwest Tunnel. 

As preYiously recommended and to continue through the 
slates since the shear zone w i l l occur beyond the slates. 

D r i l l base Ho. 5 on the Peacock Claim* 

2 holes* 

1 Direction B. gO°S* Inclination * 20° . 
! Direction S. 2G°;s. Inclination - 10° . 



FIB 

c5cc?/e i*/000' 







[ F R O M A M E R I C A N J O U R N A L OP SCIENCE, V O L . 239, O C T . , 1941, P P . 701-714] 

C A S C A D I A . 

S. J . S C H O F I E L D . 

A B S T R A C T . From field observations and from researches in the litera
ture, the writer has concluded that a land mass now submerged may be 
postulated to have existed west of the present coast-line of British Columbia 
and the panhandle of Alaska. (1) During Proterozoic times the eastern 
shoreline of Cascadia was present in south-west Kootenay. (2 ) During 
Palaeozoic times the eastern shoreline had migrated beyond the present 
coastline of British Columbia. There is a disconformity at the base of the 
Triassic marked by a conglomerate containing pebbles and cobbles of 
granite derived from Cascadia. These granite bearing conglomerates occur 
in Coquihalla, Bridge River, Brittannia, Mount Garibaldi, Stikine River, 
Cameron Lake, Vancouver Island, Mussel Island, and Gravina Island in 
the panhandle of Alaska. There are no granites of the pre-Jurassic, post-
Archean age recorded in British Columbia. The uplift at the base of the 
Triassic corresponds to the Appalachian revolution in the eastern United 
States. ( 3 ) According to Phemister a pre-Jurassic granite appears near 
Topley. The writer believes this intrusion to be of the Archean age. ( 4 ) 
From a study of the pebbles of the conglomerate, the Archean land mass 
was composed of mica schist, quartzite, limestone, dolomite, and volcanic 
rocks intruded by granite. (5) Cascadia disappeared in early or Mid-
Tertiary times. 

AN ANCIENT CASCADIA OFF WESTERN CANADA. 

FR O M field observations and from research in the literature 

the writer has concluded that a land mass now submerged 

may be postulated to have existed west of the present coast 

line of British Columbia and of the pan-handle of Alaska in 

Palaeozoic and Mesozoic times. ( J . D . Dana, 1888.) 

PRE-JURASSIC GRANITES. 

Phemister describes pre-Jurassic granites in the Topley area 

[ T . C. Phemister, Geol. Surv. Canada, Summ. Rept. 1928, p. 

50A] and his evidence of age is as follows: 

(1) : Granite boulders occur in a conglomerate and pink feldspar 
occurs in a breccia overlying the granite at the base of the volcanic 
rocks. Fragments of the granite also occur in the overlying vol-
canics which are probably Jurassic age. 

(2) : Although specially searched for, no veins or dikes or granite 
were found traversing the Jurassic rocks. 

( 3 ) : The well-defined gneissic structure in the granite has not 
the northwesterly cordilleran strike, but strikes as much as 80 
degrees east of north. 

(4>): The post Jurassic granites stand up, usually as peaks but 
the pre-Jurassic granites occur in hollows. 

701 
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Cascadia. 703 

The most satisfactory explanation is that the granite is 

older than the Jurassic rocks and since there is no record of 

orogenic movements which are necessary for batholithic intru

sions in Paleozoic or Triassic times, these granites may, there

fore, be p re-Cambrian. 

Cameron Lake, Vancouver Island. 

The rocks around Cameron Lake, Vancouver Island, consist 

of volcanic rocks, limestone, and conglomerate belonging to the 

Vancouver group of Triassic age. The conglomerate consists 

of pebbles eight inches in diameter composed of schistose basalt, 

mica schist, and granite or quartz diorite. These rocks are 

cut by the Coast Range batholith and therefore the granite 

pebbles could not have been derived from this source. Since 

there are no igneous intrusions in the Proterozoic or Palaeo

zoic, it is concluded that the granite from which these Triassic 

pebbles were derived is Archean in age. 

Mussel Inlet, Roderick Island. 

According to Dolmage, 1 a highly metamorphosed conglomer

ate, pebbles of which are composed of limestone up to eight 

inches in diameter, occurs on the west shore of Mussel Inlet 

near the south end of Roderick Island. The other pebbles con

sist of metamorphosed volcanic rock, biotite schist, and an acid 

plutonic rock composed of quartz, plagioclase, and hornblende, 

evidently a quartz diorite. 

This conglomerate and associated rocks are cut by the Coast 

Range batholith and the pebbles of granite could not have been 

derived from the latter but must have come from the old land 

mass of Cascadia. 

The conglomerate and associated rocks are correlated with 

the Vancouver Group, of Triassic age. 

Panhandle of Alaska. 

The Triassic rocks of the "Panhandle" of Alaska are de

scribed by Chapin 2 as follows: 
"The exposed basal member of the series on Gravina Island is a 

coarse conglomerate that extends along the southwest coast of the 
island from Conglomerate Point northwestward to Open Bay and 

1 Dolmage, V . : 1921, Geol. Surv. Canada, Summ. Rept., p. 25A. 
2 Chapin, Theodore: 1919, U . S. G . S., Prof. Paper 120, p. 90. 
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occupies three narrow strips whose continuity is broken by Fivemile 
Cove, Thompson Cove, and Threemile Cove. The conglomerate is 
a heavily bedded massive rock. The boulders are essentially of 
angular coarse-grained granite resembling the granite of Annette 
Island and the matrix is quartz-feldspar sand presumably derived 
from the same source as the boulders . . . Thin beds of fossiliferous 
limestone and black slate with pronounced cleavage occur spar
ingly . . . The presence of Devonian pebbles in the conglomerate 
indicates an underlying rock of that age, and on George Arm the 
supposedly Triassic rocks rest upon Carboniferous rocks. A marked 
unconformity at the base of the Upper Triassic rocks is thus evi
dent . . . The massive conglomerate was evidently a basal formation 
and was laid down in comparatively shallow water near the shore
line and derived its materials from the products of land waste. . . . 
The Triassic rocks of Gravina Island are probably the equivalent 
of parts of the Vancouver series of Vancouver and Queen Charlotte 
Islands." 

Chapin's statement that the conglomerate containing granite 

cobbles was laid down in shallow water near the shoreline is 

significant. H e does not define the position of the land mass 

except that the granite in the cobbles resembles the granite of 

Annette Island. The age of the granite of Annette Island is 

not given, but no granites of pre-Triassic age have been re

corded in the Coast Range of British Columbia or Alaska. 

Therefore, it is suggested that these granite pebbles were de

rived from an old land mass to the west. 

Garibaldi Region, North of Howe Sound. 

In the Garibaldi region north of Howe Sound, Burwash 3 

describes a pre-Coast Range batholith conglomerate, which 

contains pebbles of granite. The section is as follows: 

Britannia (4) quartzite and sandstone 500 feet" 
Formation (3) slate and sheared porphyrite. . .2000 feet 

(2) massive porphyrite 1500 feet r Triassic 
(1) basal conglomerate 20 feet 

(Granite pebbles) J 

T o account for the presence of these pebbles Burwash may be 

quoted as follows: 

"The problem of the granite pebbles also occurs in rocks of simi
lar age in the Coast Range of California, and it has been suggested 

* Burwash, E . M . : 1918, The Geology of Vancouver and Vicinity, Univer
sity of Chicago Press, p. 40. 
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that there was at that time an Archean axis above sea level to the 
west of the present Coast Range. If that explanation were adopted 
here, we would have to look to land west of Vancouver Island or to 
land occupying the line of the present depression between the coast 
and the island." 

The quartzite contains quartz, orthoclase and biotite which 

form the constituents of a granite, and has been derived from 

a granitic terrane. 

Britannia Beach, Howe Sound. 

L e r o y 4 describes a conglomerate at Britannia Beach, which, 

contains large and small lenticular and rounded fragments of 

granite in a quartz feldspar matrix. 

The associated quartzite is thoroughly recrystallized and is 

composed of orthoclase and quartz with small amounts of 

plagioclase biotite, chlorite and pyrite. 

The conglomerate and associated rocks are cut by the Coast 

Range batholith. 

Britannia Area, Howe Sound. 

In the Britannia area, James 5 describes arkose and conglom

erate containing granite pebbles. This conglomerate is prob

ably Triassic in age and is cut by the Coast Range batholith. 

The geological column is as follows: 

Upper Jurassic. . Coast Range batholith 

Triassic Goat Mountain formation: 

upper part—andesite flows 
middle—tuffs, shale 
lower part—volcanics, greywacke, conglom

erate (granite pebbles) 

Britannia formation: shales, arkose 

The arkose is essentially impure sandstone resting on basic 

volcanics. It is composed of irregular grains of quartz, plagi

oclase, and sericite schist. The quartz forms 50 per cent of 

the rock. James states: 

"The lack of rounding of the grains, the freshness of the plagio
clase, and the thickness of the unstratified beds, prove that the 
material has accumulated rapidly and has been transported a very 

4 Leroy, O . E . : 1905, Geol. Surv. Canada, Pub. 996, p. 15. 
6 James, H . T . : 1929, Geol. Surv. Can. Mem. 158, p. 9. 

A M . JOUR. S C I . — V O L . 239, No. 10, OCTOBER, 1941. 
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short distance from its source. It may very well represent a fan 
or deltaic deposit. The presence of oligoclase and orthoclase in 
relatively large grains suggests, then, that an appreciable amount 
of the material was derived from plutonic rocks of the granitic 
family/' . . . "These facts suggest that the lower part of the Britan
nia formation was deposited very close to a land mass on which was 
exposed an appreciable amount of batholith rocks of the granitic 
type. This must mean that the land mass must have existed as such 
for a considerable time in order that erosion might wear away the 
covering of the batholithic rocks." 

The Goat Mountain formation contains a conglomerate 

which carries boulders of the granite family, which measure as 

much as 30 inches across their greatest diameter. The larger 

boulders are somewhat angular. Attempts to trace the con

glomerate laterally were unsuccessful. James says that "the 

conglomerate is undoubtedly significant containing as it does, 

blocks of metamorphosed igneous rocks, which indicates the 

proximity of a deeply eroded land mass at the time of its 

formation." 

Coqwihatta, near Hope, B. C. 

Cairnes 6 describes a conglomerate of pre-batholithic age con

taining pebbles of distinctly plutonic rocks resembling diorite 

or gabbro. The other pebbles are limestone and fine-grained 

chert bound together by a slaty matrix. 

Bridge River Area. 

In the Bridge River area, the Noel formation as well as the 

Hurley formation contains pebbles of granite. 7 

The pebbles of the Noel formation include a great abundance 

of felsitic rocks in part at least of igneous origin, and a number 

of coarse-grained, mainly siliceous, granitic rocks. The Noel 

formation is of Triassic age. 

The pebbles of the Hurley formation of Jurassic age are 

commonly well rounded and are of a variety of rock types, 

among which greenish volcanic rocks, light coloured felsites 

and porphyries, dark argillaceous and cherty sediments and a 

few rocks resembling diorite, are present. There are also many 

granitic pebbles. In some beds the fragments are argillaceous 

and the matrix has a gritty base. 

6 Cairnes, C. E . : 1924, Geol. Surv. of Canada, Mem. 139, p. 47. 
7 Cairnes, C. E . : 1937, Geol. Surv. Can. Mem. 213, pp. 14-16. 
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Mount Lester Jones, Stikine River area. 

Between the Stikine river and T a k u river is situated Mount 

Lester Jones, whose geology is described by K e r r . 8 The for

mations represented contain a conglomerate bed. Among the 

boulders contained in the conglomerate are many of granite. 

The rocks are pre-batholithic in age and resemble the T r i a s 

sic of the Stikine district. 

Laberge Area, Southern Yukon. 

In the Laberge area 9 of southern Yukon is exposed a massive 

conglomerate of Liassic age, 700 feet thick, which consists of 

closely packed, well rounded boulders varying from two inches 

to two feet and more in diameter. It is composed predomi

nantly of volcanic porphyries but with abundant granodiorite 

boulders and occasional limestone and other boulders near the 

bottom. 

According to Cairnes, 1 0 the granodiorite pebbles are most 

abundant in the basal conglomerate, which rests unconformably 

upon the Braeburn limestone of possibly Carboniferous age. 

Boulders of limestone are very plentiful near the contact. 

Other pebbles are of fine-grained, greenish volcanic rock and 

greywacke. The series with which the conglomerate is asso

ciated is cut by the Coast Range intrusives so that the pebbles 

could not have been derived from that source. 

Carmacks District, Yukon. 

The Laberge series of the Carmacks district of the Yukon 

is described by Bostock 1 1 as containing beds of conglomerate 

which hold pebbles and boulders of granite. T h e largest 

observed boulder was one and one-half feet long. T h e y are 

well rounded, especially the granite, and show no signs of 

weathering or decomposition prior to their inclusion in the 

conglomerate. Associated with the conglomerate are light 

coloured sandstones and grits, 1,500 feet thick, and indirectly 

derived from a granitic terrain. These rocks occur at Five 

Fingers rapids. Other conglomerates of the same series contain 

pebbles comprising quartz from quartz veins, pegmatite, gran-

8 Kerr, F . A . : 1930, Geol. Surv. Can. Summ. Rept., p. 52A. 
•Lees, E . J . : 1934, Trans. Roy. Can. Inst. Vol . 20, p. 22. 
1 0 Cairnes, D . D . : Geol. Surv. Canada, Mem. 5, pp. 30-32. 
1 1 Bostock, H . S.: 1936, Geol. Surv. Canada, Mem. 189, pp. 21-25. 
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itic and basic intrusives, andesite porphyry lava, and green 

met amorphic rocks. The pebbles range up to a maximum size 

of one foot. 

The Laberge series is cut by the Coast Range granite 

batholith. 

Slocan Area West Kootenay District. 

In the Slocan area of the West Kootenay district occur 

conglomerates of Triassic age, described by Cairnes. 1 2 The 

lowermost of these conglomerates is a lime bed about a foot 

thick that carries abundant small fragments of granite and 

isolated grains of quartz and orthoclase. 

Cairnes states: 

"The material probably came from the west and was laid down 
in comparatively shallow water, for from east to west the beds tend 
to become more massive and coarser textured. Cross-bedding is a 
notable feature of nearly all members of the series. . . . Plant 
remains have been found on Rico mountain. Except for these 
plants, all collections of fossils were of marine-animal organisms 
obtained from the limestone. . . . The exposures correspond with the 
change in the character of sedimentation in this direction and may 
indicate shallower waters in the west. The tuffaceous members are 
well-bedded rocks and are thought to represent pyroclastic material 
laid down chiefly on land areas and then transported by erosional 
processes into the sea." 

Southwest Kootenay. 

A n upper Proterozoic conglomerate bearing granite pebbles 

is described by D a l y 1 3 from the southwest Kootenay district. 

The Irene conglomerate contains pebbles and boulders up to a 

foot or more in diameter comprising for the most part grey 

vitreous or micaceous quartzite, dolomite, and marble, but there 

are a few pebbles of phyllite or slate and, more rarely, of biotite 

granite. Some of the more bouldery masses of the quartzite, 

and especially of the dolomite, are sub-angular and apparently 

were not long rolled upon a beach. 

The terrain from which the conglomerate was derived was 

composed of quartzite and dolomite intruded by granite of 

Archean age. F r o m the size of the boulders, it is concluded 

that the Archean land mass was of high relief. 
1 2 Cairnes, C. E . : 1934, Geol. Surv. Canada, Mem. 173, p. 55. 
" D a l y , R. A . : 1915, Geol. Surv. Can. Mem. 38, p. 142. 
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Where the pebbles were examined by the writer they were 

very much squeezed. The quartzite pebbles were drawn out to 

resemble arm bones. The granitic pebbles were not so highly 

squeezed. 

F r o m the size of the boulders, it is concluded that the land 

mass was not far distant from the site of the conglomerate. 

Proterozoic. 

In Proterozoic times, the eastern shore line of Cascadia was 

in what is now southwest Kootenay. Here, large boulders of 

granite with pebbles of quartzite and dolomite are present in 

the Irene conglomerate of Proterozoic age. F r o m the size of 

the boulders, it may be concluded that Cascadia was a land 

of high relief, lying to the west. T h e land mass was com

posed of dolomite and quartzite intruded by granite of Archean 

age. It must have been exposed to erosion for a considerable 

length of time, since it is evident that the roof was worn away 

and the granite exposed. 

Lower Palaeozoic. 

During lower Palaeozoic time, the eastern shore line of 

Cascadia migrated to the west of the present coast line of 

Alaska and the panhandle of Alaska. This is substantiated by 

the presence of pebbles of fossiliferous Silurian limestone in 

the Devonian of the panhandle of Alaska. The presence of 

Cambrian strata in the Cariboo district tends to show that the 

lower Palaeozoic is represented in the Interior plateau. 

Upper Palaeozoic. 

In upper Palaeozoic time the sea extended right across B r i t 

ish Columbia to the Laurentian shield. This is confirmed by 

the occurrence of Carboniferous rocks from Vancouver Island 

to the Great Plains, which they underlie at various depths. 

Carboniferous rocks are known on Vancouver Island, 1 4 in the 

Coast range of British C o l u m b i a , 1 5 ' 1 6 in the Interior Plateau 

in many places, in the Selkirk R a n g e , 1 7 " 2 0 and at many places 

1 4 Richardson, J . : 1927-37, Rept. of Progress, p. 54. 
"Bancroft , J . A . : 1913, Geol. Surv. Canada, Mem. 23, p. 68. 
"Dawson, G. M . : 1896, Geol. Surv. Canada, Ann. Rept., p. 96B. 
"Kamloops District: 1895, Geol. Surv. Canada, Ann. Rept., Pt. B , p. 79. 
1 8 Drysdale, C. W . : 1916, Geol. Surv. Canada, Summ. Rept., p. 61. 
"Bancroft , M . F . : 1918, Geol. Surv. Canada, Summ. Rept., p. 62B. 
2 0 Bancroft, M . F . : 1916, Geol. Surv. Canada, Summ. Rept., p. 57. 
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in the Rocky Mountains. Dawson 2 1 recognized the extent of 

the Carboniferous sea in stating that it extended entirely across 

northern British Columbia and Alaska. Hence it may be con

cluded that it occupies the whole of British Columbia. Where 

did all the sediments come from which filled the vast depression 

termed the Cordilleran geosyncline? 

Since the whole of British Columbia was an area of deposi

tion in Upper Palaeozoic time, the presence of Cascadia to the 

west of British Columbia is a necessity. It is the only place 

which could yield sufficient sediments for the formation of the 

rocks of the Cordilleran geosyncline. 

The Upper Palaeozoic rocks are composed entirely of lime

stone and shale with volcanics. Cascadia must have been in a 

state of old age or peneplanation during these times. 

Triassic. 

A t the close of Upper Palaeozoic time a vertical uplift took 

place, but that it was not accompanied by folding is shown by 

the fact that the succeeding Triassic beds have the same strike 

and dip as the sediments upon which they rest. Triassic time 

was initiated by a conglomerate which, everywhere except at 

Kamloops contains many pebbles of granite. T h e districts 

where the granite pebbles occur are described above and are 

now listed:—Cameron lake on Vancouver Island, Panhandle of 

A l a s k a 2 2 Mussel Inlet, Roderick Island, west coast of British 

Columbia, Garibaldi region, southwest British Columbia. 

Britannia map-area southwest Brit ish Columbia, Coquihalla, 

southwestern British Columbia, Bridge River, southwestern 

British Columbia, Mount Lester Jones in northern British 

Columbia, Slocan, southeastern Brit ish Columbia, Southwest 

Kootenay District , southeastern British Columbia. 

T h a t an uplift took place in Cascadia as well as in the whole 

of British Columbia at the beginning of Triassic time is indi

cated by the presence of granite pebbles in the conglomerates 

at the base of the Triassic . The occurrence of land plants in 

the Slocan area is significant. The uplift was not great, 

because no non-conformity exists between the Palaeozoic and 

Triassic deposits. This is brought out by D a l y 2 3 : " A t their 

visible contact both series dip at an angle of 50° to the east-

2 1 Dawson, G . M . : 1885, Geol. Surv. Canada, Ann. Rept. 
2 2 Dolmage, V . : 1921, Geol. Surv. Canada, Summ. Rept., p. 25A. 
8 8 D a l y , R. A . : 1915, Geol. Surv. Canada, Mem. 68, p. 123. 
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ward with a strike of N 10° W . This correspondence suggests 

that the Carboniferous beds lay nearly or quite horizontal 

when the Nicola gravels were deposited." The uplift could not 

have been important as the same conditions prevail in the older 

sections. This uplift corresponds to the Appalachian revolu

tion of Eastern North America. 

Lower Jurassic. 

The presence of granite pebbles in the conglomerate of 

Liassic age at Lake Laberge, Carmack district, and in the 

Bridge River area, suggests that Cascadia was uplifted at that 

time. 

Upper Jurassic. 

During the Jurasside revolution which took place at the 

close of the Jurassic period, four great mountain chains ap

peared in this great basin of sedimentation: 

(a) : The Vancouver Island/Queen Charlotte Island range. 
The Coast Range of British Columbia. 

(b) : The Sierra Nevada range. 
(c) : The Selkirks and their extension southward into the Bitter-

root and Clearwater ranges. 
(d) : The Alaskides on the northern border of Cascadia. 

Cretaceous Record. 

Throughout the Cretaceous, these four great mountain 

chains, together with Cascadia, were areas of erosion, supply

ing sediments on both flanks of the highland masses. In British 

Columbia, the mountain chains were elongated in a northwest

erly direction, thus separating the Cretaceous sediments into 

three main basins: 

I. Vancouver Island and Queen Charlotte Islands basin (be
tween Cascadia and the Coast Range). 

II. The Interior Plateau basin (between the Coast Range and 
the Columbia-Selkirk range). 

III. The Rocky Mountains and the Great Plains basin (between 
the Selkirk range and the Laurentian highlands). 

The granite pebbles, which occur in the Cretaceous forma

tions in the three great basins mentioned above, prove that the 

granitic cores of the great Jurassic mountain chains were at 

that time unroofed. 

Erosion and sedimentation with a little volcanism continued 
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almost without interruption until the Laramide revolution in 

early Tert iary time. 

Tertiary Record. 

In early Tert iary time, orogenic movements of primary 

importance (the Laramide revolution) affected the whole region 

of the Cordillera and the Great Plains. The peneplaned sur

face of the great Jurassic mountains was uplifted, thus starting 

a new cycle of erosion, 2 4 while the basins of sedimentation were 

folded and formed new mountain chains, thus producing moun

tains for the first time in those parts of the Interior Plateau 

anfl the Rocky Mountain region which escaped the folding* of 

the Jurasside revolution. 

The folding which took place during the Laramide revolu

tion was accompanied by batholithic intrusions, only very small 

parts of which have been exposed, so far, by erosion. In the 

Rocky Mountains, an intrusion of this age has been described 

by A l l a n , 2 5 while numerous small intrusions of the same age 

occur in the Interior plateau of British Columbia 2 6 and in the 

Y u k o n . 2 7 

The period following that of compression was at the close 

of the Oligocene one of tension caused by the sinking of the 

Pacific basin, thus causing a stretching of the area adjacent to 

the Pacific coast. The sinking of the Pacific area, either by 

downwarping or by faulting, marked the last appearance of the 

Pacific land mass, Cascadia, which sank beneath the waters of 

the Pacific ocean. On the continent, the stretching of the land 

mass produced fissures which permitted the outpouring of the 

vast floods of lava which marked the Miocene of British Colum

bia, Oregon, and Washington. The volcanoes along the R a i n 

ier-Mount Baker line show that the tension was caused by a 

pull from the Pacific. North of the 49th parallel, the direction 

changes more to the northwest along the Garibaldi-Nass River 

line, while in Alaska, the direction of the loci of volcanism is 

almost east and west; but in all cases these directions corre

spond to the trend of the coast-line opposite them. The fact 

that volcanism has been intermittently active along these trends 

from the Oligocene until the present time, tends to show that 

^Schofield, S. J . : 1920, Roy. Soc. Can., Sec. 4, p. 61. 
2 5 Allan, J . A . : 1914. Geol. Surv. Can., Mem. 55. 
2 6 Brock, R. W . : 1920, Geol. Surv. Can., Summ. Rept., Pt. A . 
^Cairnes, D. D . : 1912, Geol. Surv. Can., Mem. 31. 
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the Pacific area has been generally sinking. It appears that 

the active sinking of the Pacific area is associated with active 

volcanism in neighbouring coastal areas. 

The facts to support the sinking of Cascadia beneath the 

waters of the Pacific ocean during the Miocene and possibly 

later periods are as follows: 

(1) : There is no continental shelf west of Vancouver and Queen 
Charlotte Islands but a sudden descent from the shores of these 
islands to ocean deeps. 

(2) : The Tertiary rocks along the west coast of Vancouver Island 
dip to the southwest under the Pacific ocean, according to Dol
mage/ 8 who states: "These rocks are only slightly folded, the 
strikes are all nearly parallel to the shore, i.e., north 45 to 60 
degrees west, and the dips are to the southwest or seawards from 
10 to 25 degrees excepting on Grassy and One Tree Islands, where 
they steepen up to 50 degrees." 

(3) : The age of the rocks from Vancouver Island northwestward 
along the coast become progressively older. On Vancouver Island, 
the oldest known rocks are Upper Triassic in age while, in the 
Panhandle of Alaska, Carboniferous, Devonian, and Silurian rocks 
are known. This points to a structural feature which apparently 
cuts slightly across the strike of the structures. 

(4) : The long fissures which are marked by volcanoes and lava 
flows parallel the Pacific coast-line in such a way as to be associated 
in origin with the down-sinking of a Pacific land mass. 

Pleistocene. 

The Pleistocene was marked by intense glaciation and de

pression of the areas adjacent to the Pacific coast at least. 

The degression of this land area may have resulted in dimin

ished intensity of volcanism, since it would tend to crowd the 

oceanic and the adjacent continental masses, producing a 

period of minor compression. 

^Dolmage, V . : 1920, Geol. Surv. Can., Summ. Rept., p. 17A. 
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