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the .areas share these formations axe Wat exposed ere cut by 

f a u l t s , shich hoise-rer do not deetroy the appearance of continuity 
of the aajor structure and are therefore presumably of s n a i l die* 
placement. Consequently the possible arrore union might he oaused 
by these f a u l t s are not fundamental hut are those of detail. On ae-
count of t h e i r s t r u c t u r a l r e l a t i o n s these f a u l t s p r o o a h ^ o h ^ i i r e 
small portions of the sections they cut. In order to eliminate a» 
f a r as posslols errore frost thie source, several sectiona have been 
compered and thicknesses hare been thereby corrected, T i n a l l y , tliex 
are two r e s u l t s of fundamental stratigraphical importance, the se
cond of shich yh*a not oeen previously attained in B r i t i s h Columbia, 
Those are ̂ d e s c r i p t i o n and complete measurement of Jurassic 
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Cretaceous saaUasmtitary uteris* » vmM Mm fcXIsnltatlem- mt i»lse>-
ontologie M W tat tame series, 3fce 4K>rreleUen of these 
sonee Is *J*a several seettaee %m€Smm the pesslhtllty of 
soy csnssmssrasx * i 

rm mOOMm 8RXKB, the Siemens* is a tan&tol aoi$§s: an 
iSBBSOSQ translated sheet. It Is separated ffrosi the autochthonous 
• o«to hp s threat fault of crest hot usjtaaoua raagnltside. Co—• 
issntly i t s teas ess sorer ©a knees i s this area. Vast there 

i s to he eses to s series over 19,000 feat tales of dynamically 
^^a-cighosed reeks occupying nearly the entire eastern share of 

.o. sad nsoh of the eastern In the northern half, the eerles 
is nana sp chiefly of slates sad greenstonee, the former nradoev 
ratine, i star beaded sad both strongly foliated* Barely the f o i l * 

at ion is mask, and i s places share this i s the case the slates 
appear ae dark greenish or black ergillites; the greenstones, as 
t yroeiasties of fine grain usually, bat occasionally coarse• In 
eoea plsoea the foliation has proceeded to such s degree that the 
rooks are schists* A notable variation frost the above typos of 
sedlasst is s sandy phase occurring oa the esst shore near the 
north osd of the lake ssd forming a sons about 3,000 fast thick* 
The Slolllcun Series ess studied such lass minutely than were the 
less altered rooks, so so statements can ho made i s regard to do-
tailed &tnti*jrafhy* 

4s might ho expected this aerie a yields few sad poor fossils, 
fm ' vines are diecernahlo, tat their composition and correlation 
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mlmug the wist 
of aawrleaa t-Jce t i l Heap Oasjo te a i s l e t ehoat tarn 

DftlM eettrth* »©*e reeks are tft» elfttet of the sulaehttSBoSJaa 
N H M , ttwjr eaarliasjaJM to tJe* ewrffase l y * « t w t a » 
or oMefls Com? fmn fa* iejsrtnre. UBI ease of tarn series io sot 
sielela. She Invest hois seam ttt ssatetoass sad hlaek a r g i l . 
Utee, sltermttvc s i t s erne smother l a this aaaa for a thick
ness of about «,4M feet alea* tlino stars from Cava Cose a oath-
sard mA em the MUalam behind* tteeso are atarSala ay sever
al hnadred foot of taff. At Cass? Oata this taff la overlain ay 
toe basal aftfleasjmtoa of the 9mg*ret%* ear lee, sat to the 
aonth Has taff ia evwisi* ay a csherfc awwaher a hundred foot or 
so thick, foXleaee ay savaral Imdred last of ooagloaarato anion 
forma the tap of taa series* Sale eerlea baa yielded mo foe-
s i le of ite eon date eat taa eaaglnasir ate ooatalae oobeles of 
fesms^vmtftiis liaeeteae hauls*; feeella. This provee conclu
sively that the eessflaasjimte i s not older thea Persian, and 
as baa i t seem pretrials that the date of i t s deposition ie ear
l y aseoaolo. Mm a c t i o n a l reeaon far the latter oonolnelon le 
that j^liieotsosjaflhlc etadiee sake i t eeam prehahle that ao 
marine dapesleiott teak place i a this regie© hetaaea Pennsyl
vania* earn Steele Triasels time, the oeasjloaarate contained 
s e l l reesjeed ooeeloo of various si sea up to foar laahea i a d i -
ems la i of iiasatanes taaai, aaaa black, chert; end flgoos* e l * 
tare* iga^sssj ,g«ete of the e**£usi*e type* 

St i a tfcf«s*t iasMsaala to M M «*• •aatms of this 



series because i t i s poorly exposed, the bass i s act seen, 
age sot knows* una therefore coatrHrcrt&» but l i t t l e touard 
geologic history* 

• . 

TBS POBSSnOfS 8BHXB6. t h i s s e r i e s , oa Harrises lake so 
cal l e d beeaaee i t i a correlated a l t s the Porphyrite Series 
of Tatlayoko l a k e , outcrops along meet of the seat shore i s 
the southern h a l f of the l a s s * end eastward aa f a r as Che-
h a l l s valleys a l s o os Xeho Island; i a the southeast shores 
and oa both aidee of Harrison H i r e r . She structure i s that 
of strace hut opes folding. Cross faults are nuraeroos end 
show s peculiar relationship. Chat area on the vest shore 
occupied hy the Caap Cove Series is dosed up higher s t r u c t 
u r a l l y than say other p a r t . To the north of this area the 
normal f a u l t s are dounthroen on the north elde; to the east* 
on the east s i d e ; asd to the south, on the south. Some of 
the faults classed so normal are really thrust faults, but 
the "fault plane" of seas ia f a r from vertical, the displace
ments are e l l small, es< the general relatione of a l l are eo 
similar that they are oleoeed together for the time being* 

The Porphyrlte Seriee i s about 1**400 feet t h i c k . It 
is mads up i s i t s loser part of the products of violent vol
canic eruption; i s ite middle part, of pyroclastic materials 
deposit* i s the sea; asd i a i t s spper, principally of black 
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a r g i l l i t e s of marine o r i g i n , Ob the oasis of these three 
types of l i t h o l o g y I t i s possible to divide the series i n 
to three formations. The following names derived from l o 
c a l i t i e s are hereby applied: 

3 Mysterious Creek formation 
2 Echo Island formation 
1 Harrison lake formation 

The Harrison Lake formation. This formation forming the lower 
part of the Porphyrite Series outcrops along the west shore 
of Harrison Lake from Camp Covs to Sagle Creek, t h i s being con
sidered the type sec t i o n ; a l so on the western three quarters 
of Scho Island; on east shore from the eflux two miles north; 
and on the mountain between Harrison and Praaer R i v e r s , The 
west shore outcrops continue westward as f a r as Chehalls V a l 
l e y , The basal contact of the formation has not been seen, 
but occurs unexposed i n Camp Cove where the Harrison Lake f o r 
mation over 1 lee the Camp Cove Series, On account of the 
structure i t i s believed to he an unconformity involving a 
perceptible discordance &BBx£&B*&gm&XJEBB&* The sa i n de
t a i l of the type section follows: 
Section, along the weet shore of Harrison Lake from Camp Cove 
to Eagle Creek, i n descending: order. 

Top of formation, 200 yards north of the mouth of 
Xagls Creek . .._ 

Park gretw, massive, vesicular rock (effusive 
or p y r o c l a e t i c ) — ~ - — — — 4 0 0 

Chsrt asd s x g i l l i t e - - — — — — — — — — — — — — — - 44 
Dark green ef f u a i v s r o c k - - - - - - - — — — — — — — — — — 1 1 0 



Pale green effusive r o c k — — — —124 
Coarse green t u i f — - — — - ~ ™ — * — — — 5 0 0 
Pale green effusive r o c k - — — » w . - . , . „ , „ . . g a o 
Coarse green t u f f — — — — — — — — — — — 6 1 5 
Pale green effusive r o c k — — — — — — 1 9 4 
Coarse green t u f f — — — — - — — — — — — 2 9 3 
Pale green effusive r o c k — — — — — — — 1 9 4 
Bark green effusive r o c k — — — — — — —871 
Concealed — 132 
Coarse green t u f f - - - - — — — — — — — 6 0 9 
Pale green effusive r o c k - — — — — — - I T o 
Green t u f f - - - - - — — — — — — — — 3 1 5 
C o n c e a l e d - — — — — - — - - - - — — — - — — - - — — 1 3 0 
Reddish t u f f — — — — — 386 
Green a g g l o m e r a t e - - — - — - - — — — - — — — — 1 3 2 0 ' 
C o n c e a l e d — — — — — — — — — — — — — 44f 
Coarse t u f f - 358. 
Black a r g i l l i t e — — — - — — l f t l f 

Pine red t u f f — — — — 146 
Green t u f f — — — — — — — — - 518 
Pale green effusive r o c k — — — — — 198 
Green t u f f $4$ 
Pale green effusive r o c k — — — — — — — — — f H r 1 

Red t u f f - — Hf - I 
Pale green effusive rock ( p o r p h y r i t i c ) — — — 495 ^ 
C o n c e a l e d — — «, igfc 
Green and red a g g l o m e r a t e — — — — — — £ M -.. 
C o n c e a l e d — — - - - — — —~zr~~££ T o t a l - — — aB40feet 
Base of formation, middle of Camp Cove 

The following section on Echo Island shows the upper part of 
formation only. The sections are about s i x mefceau apart BO a 
comparison w i l l show the degree of stratigraphio correspondence 
to be expected. 
Section on vest and north shore of Echo Island, i n descending  
order. 

Top of formation, i mile south of the northeast corner 
of Echo Island, o v e r l a i n by Bcho Island formation _ 
Grey massive t u f f — — — — — — — — 5 6 0 
Pale green e f f u s i v e r o c k — — — — — — — — 1 0 0 
A g g l o m e r a t e — — — — — — — — — — 4 8 0 
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Pale green effusive rock 
Black a r g i l i i t e — ~ 
Pale green effusive rock—•*---••••-••••--•-•—--— 00 
Pine green t u f f — —— • * — >»r-..»^»,^*w»«»«»*»<».»3^|0 Palo green effusive - i^^'feui.»••—— --"""gDO 
sgajp Qsssx B ^ ̂  • ̂  - •• • «• — m* • •««»* ••• *•»•—— •* •»•—3S0 
Pale green effus ive ; r o « 3 ^ — — — - - - - - - 3 0 0 
Oreen t u f f — •*•* — *» - 160 
Tarione t u f f s — — »— -—**——»—**• ^ 1 6 0 
Pale green e f f u s i v e r e e k - - — - — — - — - — * - - — 1 8 0 
Black a r g i l X i t e — - • — — — — — • — — * - - — S O Agglomerate—-«••-•—•••*•*——••—•--•—•100 
Pale green effnaive r e e k — — — — — — 1 0 0 A g g l o m e r a t e — - - - - — — « . — — — — — — • • — 8 0 0 
Green tiiffecsouo arkose———— «»»•#*••*•*»»«•« 

T o t a l — — -3530 feet 
ij± reposing on pels green effusive reek at the 
point hounding Bono Bey on i t s north aide 

The great thickness of the whole i s apt to surprise. Per
haps i t i s due to the kind of deposition •• mainly accumulation 
of volcanic e j e c t s . The flew rocks are peculiar i n resembling 
intrusive porphyries i n t h e i r occasional atrongly porphyrltio 
texture. In every case, however, these rocks are porphyrltio 
only i n t h e i r lower part. They grade upward i n t o a non-por-
pfayritic phase, sad f i n a l l y into a brecciated aa lay e r that 
was once, no doubt, the surface of the flow. There i s therefore 
l i t t l e doubt that they are contemporaneous flows of lava. On 
account of their being igneous rocks some authors would not i n -
eluds them i n the section, but i t i s d i f f i c u l t to see how they 
could be separated. As regards occurrence ami association they 
resemble the sedlmenteries more than anything e l s e , and they form 
a d e f i n i t e part of an epigone accumulation. They are therefore 
included. 

The exact succession i s uncertain since a l l the sections 
are broken by small f a u l t s . The d e t a i l of the type seotion i a 
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therefore presented merely s s a rl i s t i a a r y etep toward 
the stratigraphy of t h i s forsr ^i-osw Tatars work should 
locate and resolve the f a u l t s and enable missing portions 
of the section to be discovered and appreciated. The f o r 
mation i s overlain conformably by the Bono Island formation. 
Ho evidence of a time break between the two l a to be found. 
The formations d i f f e r only i n l i t h o l o g y not i n o r i g i n . I t 
i s therefore believed that there i s no hiatus i n the deposi
t i o n , 

the formation has yielded few f o s s i l s , only one l o c a l i 
ty being known. This i s on the southwestern shore of the 
lafce, on the south side of a small bay, one mile north of the 
efl u x . The f o s s i l s are found i n coarse arkose beds, the re
la t i o n s h i p of which to the general section of the formation i s 
at present unknown* The following species were col l e c t e d : 

Hhvnohonella spp. 
Pec ten (Sntolium) vulcanicus sp.nov, 
Cylindroteuth£sTheiaiB sp.nov. 

The date i s probably Kiddie J u r a s s i c . 
The Echo Island formation. This formation i s t y p i c a l l y exposed 
on the southeast portion of Echo Island. I t i s also seen on 
Harrison River between Ingstrom's farm and Morris Creek; on the 
south aide of Harrison River, opposite morris Creek; and at other 
places. The formation rests conformably on the Harrison Lake f o r -
matlon, the basal contact, as we l l as a coiutiderable sequence of 
s t r a t a , being e x c e l l e n t l y exposed on the south side of Echo I a -



land near the southeast corner. The uppermost part of t h i 
section occurs on the two i s l e t s o f f the southeast corner 
of Scho Island, 

Section across the more easterly of the two i s l e t s , from east 
to west, i n descending order; 
s t r a t i f i e d tuffaceous arkese* 70 
Section across the western i s l e t fron east to west, i n de
scending order: 

Concealed, between base of l a s t section and top 
of t h i s , a b o u t — — — — — — — —-

Grey sandstone a n d a r g i l l i t e — — — — — — — 
Coarse t u f f — - — - - - — - - - - - - - — - - — - - - - - - - - - - — — — 
Grey sandstone and a r g i l l i t e — — — — — — — — — • 
Coarse t u f f — — — — — — — — — • — f - — « 
Grey sandstone a n d a r g i l l i t e - — — — — - — — . 
C o n c e a l e d — — - — - — — — - - - - — — - - - — — — — — 
White t u f f - - - - — — — — — — — — - — - • ' — — — » — 

-10 
•15 
•11 
.26 
•16 
>22 
.25 
. 2 

.reposing on the top of the f i n e s t r a t i f i e d t u f f which 
forms the top of the next section 

Section on south shore of Echo Island, i n descending order: 
top of seetion, at l i t t l e point on east side of 

Xcho Island, 60 yards north of southeast corner 
Pine s t r a t i f i e d t u f f — — — — — — — 
Coarse t u f f — — — — — — — — 
Tuff and chert i n t e r b e d d e d — — — — 
Tine t u f f 
Coarse t u f f — — — — — — — — — — — — — — 
Black t u f f and c h e r t — — — — — — — — 
C o n c e a l e d - - - - - - — — — — — — — — — — 
Blui s h t u f f — — — -
Green t u f f — — — — — — — — — — — — 
A g g l o m e r a t e — - - - - - - " - - - - - - — — — — — 
Fine green t u f f w i t h beds of coarser material-
Mas s i re t u f f — — . — — — — — * - — — « 
Pine tuffaceous a r k o s e - - — - - — - — — — — 
Coarse a r k o s e — — - — — • 

- 125 
- 47 
>- 23 
- 20 
- 23 
- 5 
- 13 
- 21 
- 29 
- 82 
- 109 
- 51 
- 47 
- 35 



Chart with & few hm&m of arkone 
CoaeeelM-----------**---------: 

39 
62 
- 4 
55 
15 
31 
27 
11 
31 

its feet 
base of formation, reposing on massive t u f f of 

the Harrison &&ke formation on the south aide of Boho 
Island 6V0 yards frost..the southeast corner 

t h i s gives the thickness of that part of the Echo Island forma
t i o n exposed at the type locality, the section being p r a c t i c a l l y 
continuous as f a r as i t goes. At t h i s l o c a l i t y the upper part 
of the formation i s concealed beneath the waters of the lake. 
Ho complete continuous section could be found, but the t o t a l 
thickness may be obtained from the section on Harrison H i r e r , the 
base of which l i e s on Korrie Creek; the top, on the south side 
of the river, This section is severed i n i t s middle part by the 
presence of the Harrison River so no d i r e c t measurement can be 
made* However, computation gives a t o t a l thickness of 2769 feet. 
The d e t a i l of the upper part of the formation can be got from that 
part of the section l y i n g on the south side of the r i v e r , as 

follows, i n descending order; 
Top of formation in southwest corner of deep bay \ 

mile west of laedoaaXc£*s fans. 
Concealed near contact, a l ^ u t — — — — — — — — — 4 5 
Pale blue-grey a r k o s e - - - - * - - - — — — — — — — — — l o o 
Mainly pale and black a r g i l l i t e s * — — * - - — — — — 3 0 3 
Grey s i l i c e o u s t u f f — — — — * — — — — — — — — — 39 
Various a r g i l l i t e s and a r k o s e s — — — — 2 1 1 
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Kainly s t r a t i f i e d green tuffs- 501 
To t a l — — — — — i l & 9 fee t 

Base of section iIes~Tn small say opposite 
mouth of Morris Creek 

This section i s overlain conformably by the black a r g i l l i t e e of 
the Mysterious Creek formation. Between the base of t h i s sec
ti o n and the top of the type section there i s about 400 feet of 
s t r a t a not measured, probably consisting of w e l l s t r a t i f i e d t u f f s 
i n the main such as are exposed on the north side of Harrison 
River west of Xngstrom's farm. 

As f a r as can be judged fron these and a few other measure
ments not published t h i s formation maintains a f a i r l y uniform 
t o t a l thickness but i s very variable i n i n d i v i d u a l beds which 
though they appear persistent to the eye have been found to be 
strongly l e n t i c u l a r , Most of the other occurrences of the f o r 
mation add but l i t t l e to what has been presented: they are un
s a t i s f a c t o r y for the work of the stratlgrapher i n being too small, 
as that at the of lux of the lake; or broken by f a u l t s as that be
tween Eagle and Deer Creeks, The e s s e n t i a l c h a r a c t e r i s t i c s of 
the formation are that i t i s v e i l , and often minutely, s t r a t i f i e d , 
and contains no intercalated flows, and very l i t t l e r e a l l y 

coarse p y r o c l a s t i c s * This means, of course, that the formation 
which marks a renewed marine invasion corresponds also to the de
c l i n e and f i n a l cessation of the vulcanism of ths Kiddle J u r a s s i c , 

The formation y i e l d s s u r p r i s i n g l y few f o s s i l s . The type 
section i n c l u d i n g that on the oast coast of Echo i s l a n d has y i e l 
ded a few specimens at various norisons containing the f o l l o w i n g : 

to 
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Pelecypeda, email fragment* 

H:33lmn&&&km »p* 
These are inadequate f o r c o r r e l a t i o n . 
The mysterious Creek formation. This fonaation i s well exposed 
at two places — along Beer Creek and over the divide into mys
terious Creek* and on the south side of Harris on River round 
Uacdonald's farm, the former being considered the type l o c a l i t y 
since i t y i e l d s the best f o s s i l s . The rocks which outcrop on 
the shore from the salmon hatchery to a point about a mile 
south of that are doubtfully referred to t h i s formation. They 
are probably overturned, Ho detailed sections were measured 
sines the formation consists almost entirely of black a r g i l l i t e . 
The t o t a l thlc&iess computed from the section on Mysterious Creek 
i s 2300 to 2900 f e e t ; from that on Harrison River, 2300 to 2400 
feet. Very rarely thin arkose or limestone beds are seen. At 
the top of the formation the a r g i l l i t e becomes s l i g h t l y arenaceous 
but loses none of i t s black colour. 

The palaeontology of this formation is important, About 300 
f s s t above the base occurs a sons which y i e l d s the ammonoid 
L i l l o e t t l a e x p l o r a t r l x sp. no v. This species was obtained from 
both Deer Creek a t 1276 feet and 1450 f e e t above the lake, and 
from a l i t t l e point on the south side of Harrison River about 150 
yards oast of U. Maodonald's house. The genus L i l l o e t t l a i s de
scribed f o r the f i r s t time i n t h i s report and consequently i s not 
yet reported from other l o c a l i t i e s , but i t occurs i n southern 
Alaska: c o l l e c t i o n s having been seen by the w r i t e r . She family 
to which i t belongs i s apparently confined to a small v o r t i c a l 
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TKB AGASSIS SKEES. Since Bowen quoted the hi 11a on the 
Agassis; f l a t as a f o s s i l l o c a l i t y , i t seems well to take 
that as a type section. But this section does not show the 
base, so recourse w i l l he had to other l o c a l i t i e s a l s o , to 
supply a more complete description. This s e r i e s , e n t i r e l y 
an Upper Jurassic one, i s easily divided into two formations: 
the Kent, a thick mass of conglomerates; overlain by the Agas
s i s P r a i r i e formation, a succession composed mainly of black 
a r g i l l l t e s . 
The Sent formation* The Kent formation, named a f t e r thenuni-
c i p a l i t y of Kent, i s very meagrely exposed i n what i s con
sidered the type section of the series to which i t belongs. 
The exposure i s at the west end of the more westerly of the 
two h i l l s on the Agassis f l a t , A better section i s obtained 
on the mountain l y i n g between Eammersley P r a i r i e and the up
per part of Harrison River. This givss the following section, 
descending order. 

Top of section, at peak of mountain, 2930 feet 
Pine grained, gr^&n, effusive rock, form and 

relations not d e t e r m i n e d — — — — — — — 7 0 C o n g l o m e r a t e - " — — - — — — — — — — — — 1 6 0 
Pine grained, green, effusive rock, form and 

r e l a t i o n s not d e t e r m i n e d - - — — — - - - - - 60 
C o n c e a l e d — — — — — — — — — - — — — 2 6 0 
C o n g l o m e r a t e — — — — — — — — — — — — — — 4 8 6 
Grey-green s h a l e — - - - - - - - — - - - - - - — — — — — — 5 0 0 
Sandstone---------——-------—-'--------*--———— 25 
C o n g l o m e r a t e - — — - - - - - — — — — — — — — 1 0 7 5 
S a n d s t o n e - - - - - - - - - - - - — — — — — — — — — — 130 
C o n g l o m e r a t e - - - - — - - - - — — — — — — — — — 275 

Total 3060 feet 
Base of formation rests on black a r g i l l l t e s of 

mysterious Creek formation at altitude 1100 f e e t on 
north side of mountain 
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This section has yielded ao fossils. The conglomerates 
show poor s o r t i n g , They contain pebbles of a l l sizes up to 

• 

3 inches i n average diameter, TnVjiehbles hare been derived 
from the following rock types: 

Kicropegmatite 
Porphyry, with quarts ani white 
feldspar phenocrysts, undoubted¬
l y from the Harrison Lake forma
t i o n . 

Tuffs, of a l l v a r i e t i e s 
Quarts!te 
Pale chert 
Black a r g i l l i t e . 

The presence of the porphyry pebbles is especially important 
since i t shows that by t h i s time uplift and erosion had pro
gressed s u f f i c i e n t l y f a r i n some part of the region to l a y 
bare most of the volcanics of the Porphyrite Series. The micro-
pegmatite i s greatly a l t e r e d . So o r i g i n a l ferromagmesian min
erals are preserved: t h e i r place Is taken by c h l o r i t e , hema
t i t e and magnetite. This rock i s quite unlike the granites of 
this area, Xt i s possible that i t came from the east, from the 
more ancient i n t r u s i v e s of the Gold Ranges, 

The Kent formation i s exposed also on Bear Mountain; on 
the west side of the Peninsula; and from a point j u s t north of 
the mouth of Beer Creek, across P o s s i l H i l l , to mysterious Creek 
and beyond. The f i r s t two of the so are composed of material of 
finer grain than the typo sections but are not greatly d i s s i m i ¬
l a r . The l a s t needs spec i a l mention because i t i s quite a t y p i 
c a l . I t s ^composition d i f f e r s markedly from a l l the others, and 
i t i s the only one which has yielded f o s s i l s . A section measured 
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along the shore of the lake gives the following d e t a i l , i n 
descending orders 

top of formation l i e s i n a minute indentation 
of the shore 740 yards i n a d i r e c t l i n e north of the mouth 
of Peer Creek, Overlain by the Lower Cretaceous Peninsula 
Pormation 

Alternating sandstones, arkose and t u f f s ; 
with marina f o s s i l s - — - — — — — — — — — — » 1 5 2 

A g g l o m e r a t e — — — — — 
Altern a t i n g sandstone and t u f f -
Coarse t u f f — — — — — — 
Sandstone--------------—-------
A r k o s e — — — — — — 
Very f i n e s a n d s t o n e — — — — — — 
A r k o e e — — — 
Chert a and a r g i l l l t e s — — — — — — 
Coarse t u f f — — - - - — — 
Green s a n d s t o n e — — — — — — — 
Coarse t u f f and arkose, interbedded 
Coarse t u f f — — — — — — — — 
S a n d s t o n e — — — — — — — — — — 
Coarse t u f f — — — — — — 
A r k o s e — — — — — — — — — — — — 
C o n c e a l e d — — — — — — — — — 
Arkose, with " B e l e m n i t e s " — — — — — 
Coarse t u f f — — — — — — — — — 
Concealed, 100• to 400*, say 

29 
38 

— 21 
25 

— 10 
• 3 

32 
12 
60 

— . 50 
50 

• — 60 
6 

— 24 
15 

— 1 9 0 
— 50 

. 50 
t o t a l - '1125 feet 

Base of formation r e s t i n g on the v y s t e r i -ous Creek formation l i e s concealed 60 to 160 yards north of the 
f i r e t (lowest) rock outcrop on Deer Creek, which i s mils 
from the mouth 
The sone near the top of t h i s section holding marine f o s s i l s y i e l d s 
the f o l l o w i n g species: 

"&5E8&111 op» _ 
jpY*:fam (ffiwtqliuia) sp, 
lamft sp, 
y e r e t r i x T sp, 
•Balemnitea* sp. 

These are of no value i n c o r r e l a t i o n . 



In i t s continuation northwestward the formation thickens 
but maintains the same general l i t h c i e g i ^ a l character. Other 
fossils are found. On the southwest slope of F o s s i l H i l l at 
1850 feet above the lake, a f o s s i l l o c a l i t y yields the follow
ing: 

Trigonia dawsoni Vhiteaves 
••;riso«ensis sp»noT. sp. 

It is very fortunate to find griffionia dawsoni i n this fauna be
cause i t has never before been dated. It was originally de
scribed from the lltagycuco Elver, British Columbia, and has 
never been found anywhere else until discovered in the above as
sociation by the writer, while the Kent formation is not accur
ately dated yet i t is tolerably certainly early Upper Jurassic, 
post-Cadoceras pre-ffardioc^yaa. This gives the approximate date 
of Trigonia dawsoni as Divesian, though i t is possibly not en
tirely confined to that epoch. 

The reasons for the lithologlcal dissimilarity between this 
and the other sections are not dear. The differences are so 
great as to raise doubt as to the equivalence of this part of the 
formation with that i n the type sections. Such a doubt is 
strengthened by the fact that only six miles away, on the west 
aide of the Peninsula, the formation is fairly typical, being made 
up of conglomerates, sandstones, arkose, and grey-green shale, 
though poorly exposed. However, the several sections referred to 
this formation a l l occupy the same position in the r ral succes-



sion of geologic formations, and i t is therefore believed that 
their i n c l u s i o n i n one formation ia correct, the differences 
referred to above are regarded as"the results of near shore do-
p o s i t i o n i n a tie® of very various local conditions. I f t h i s 
view be correct, s t i l l greater differencss may be expected i n 
the exact equivalents of this formation at more distant l o c a l ! -
t i e s . Those working i n the region and suspecting they have s t r a 
ta of t h i s general age should pay particular attention to t h i s 
p o s s i b i l i t y , and remember that c o r r e l a t i o n i n such a case i s 
very d i f f i c u l t ; almost impossible without palaeontological e v i 
dence. 

The Agassis P r a i r i e formation. This formation i s t y p i c a l l y ex
posed on the two low h i l l s and a l i t t l e h i l l o c k on the Agassis 
f l a t . Unfortunately s u f f i c i e n t time was not available to mea
sure sections. However, i t may be stated that the formation con
s i s t s mainly of black a r g i l l i t e containing much gypsum. Inter-
bedded with t h i s are beds of various thickness of quart s i t e , ar
kose, t u f f s , and limestone. The total thickness i s about 3700 
feet. The section dips to east. The base Is seen hear the west 
end of the most westerly of the h i l l s where t h i s formation rests 
conformably on the conglomerates of the Kent formation. The up
per part of the formation i s concealed beneath the v a l l e y f i l l 
ing so the top i s not to be seen. The only other section i s that 
forming the west end of Bear Mountain. I t i s probably inverted, 
and shows a somewhat less thickness. 

Pew f o s s i l s were obtained from t h i s formation. One very 



probably Argcvian or early lUsaaeri&gian, which i s quite i n 
agreement with Bowen's unpublished, opinion of 1912*13* So 
i t i s probable that the formation i n question i s contemporan
eous with part of the Bewdney Series of the Coquihalla Area 
which has yielded Cardioceraa, sensu l a t o , 
TEE gyESEBL RTV3H SERIES. I h i s series occurs i n the form of 
a band averaging a mile aids lying between the autochthonous 
Jurassic and the exotic rocks. The seriee i s e n t i r e l y early 
Lower Cretaceous, The base rests on various Jurassic forma
tions. The beds dip to the east and northeast. The top of 
the series i s unknown since i t is cut off at the thrust f a u l t , 
where the Cretaceous rocks are overlain with f a u l t r e l a t i o n 
ship by the s l o l l i c u m Series. The basal unconformity must be 
considered. In the neighbourhood of Broksnbaok H i l l , the series 
rests on the f o s s i l i f e r o u s phase of the Kent formation; at the 
north end of the Peninsula i t rests on the Mysterious Creek f o r 
mation; at the south end of the Peninsula, on the ty pical Sent 
formation. At the south end of the lake no Cretaceous i s 
known but the whole thickness of the Agassis series overlies the 
Mysterious Creek formation. This means that f o l d i n g and con
siderable erosion of the Jurassic sediments took place before 
the f i r s t Cretaceous deposition. However, i t i s to be noted 
that the utmost discordance demonstrable i s only eight degrees; 
while f o r many miles i n the country west of Brokenback H i l l , i n 
the close proximity of the b a t h o l i t h , the discordance between 
Jurassic and Cretaceous as shown by surface d i s t r i b u t i o n of beds 
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Is about two degrees, 3h* aaeonforal T:r i s . s s j K r s u f f i c i e n t l y 
marked to be appreciated. '~>y ̂ ^ | | p | : i n outcrop, and i s i n 
most places located only by the most c r i t i c a l studies of the 
sedimentation. The Interpretation i s , of course, that i n t h i s 
region the disturbance which closed the Jurassic was a gentle 
one. There i s no doubt about th i s conclusion: i t i s one of 
the most obvious f a s t s of the geology of the area. I t i s sug
gested that i t w i l l be w e l l to re-examine the evidence i n areas 
where a profound orogeny i s reported. 

The series i s d i v i s i b l e into two formations: the Peninsula 
formation, of dark coloured sandstone with a basal conglomerate; 
overlain by tide Brokenback B i l l formation, of py r o c l a s t l c s , 
arkosea, and a r g i l l l t e s * 

The Peninsula formation. This formation i s exposed along the 
west side of the Peninsula, hence the name hereby given, and a l 
so on the west shore of the lake about h a l f a mile north of the 
mouth of Beer Creek. The former section i s rendered, obscure by 
fa u l t i n g so the l a t t e r w i l l be regarded as the type. The d e t a i l 
follows, i n descending order: 

Top of formation overlain by green, tuffaceous 
arkose of the Brokenback H i l l formation, 235 yards from 
shore of lake, on l e f t side of l i t t l e brook which enters 
Harrison Lake 1450 yards i n a d i r e c t l i n e north of the 
mouth of Deer Creek 

Dark green sandstone with ftp**11* f Sons of T r i -
keysorlirtfdana sad Trigoaia a l i c i e e j gonia a l i o i a e — — 2 0 

Concealed — — 3 2 

•k ; , . f f ' • asmstamsaSeW• 



Very dark gray sandstone with Auoclla Son* 
a,, etc, 

Dark green sands tons with AuceTJTarujfr 
.a, etc. 

of — 440 
Aueslle 

I- 340 Green arkose, with thin calcareous beds 
containing " B e l e a m l t e s - - — - - - - — - — — - — — - — — — — 13 

Green s a n d s t o n e — - — - — - - - — — - - « — - — — — — - — — — — - - 40 
whitish arkose w i t h occasional pebbles of granite, 

porphyry, chert, e t c . - . — . - — — — — — — - - - - - - - — — - - - 1 8 5 
T o t a l — — 1260 feet 

BBase of formation l i e s on t u f f s of Sent forma
t i o n on the west shore 740 yards i n a d i r e c t l i n e north 
of the mouth of Deer Creek 

The basal white arkose bears the following v a r i e t i e s of pebbles: 
G r a n i t e - — - — — — — - - — - — — - - - - - - - - - - - - - - - - g e j f 
P o r p h y r y - - - - - - - - - - - - - - - — — — — — — — — — — 1 9 
C h e r t — — — . — — — — — — 1 3 
tyiartzite—————————--————-12 

The arkose undergoes a l a t e r a l t r a n s i t i o n toward the northwest 
where i t i s gradually replaced by a basal conglomerate. This mem
ber i a about 200 feet thick where i t croases Hystericus Creek, I t 
i s composed of w e l l rounded pebbles of the following rocks: 

fl-ranite————————— — — — 5 7 s ; 
Porphyry-----------—----------—----*-----—---- 9 
C h e r t — — - — - - — — — — ~ ~ — — — — 2 9 
Black a r g i l l i t e — - — — - - - - - - - - - - - - - — — — — — - 4 
S a n d a t o n e — — — — — — — — — — — — 2 7 

The pebbles are mostly of small sise — less than 4 inches i n 
greatest diameter* The matrix i s of a pale sandatone and forms a 
em A l l proportion of the t o t a l bulk. The porphyry, chert, and black 
a r g i l l i t e pebbles oceur i n the J u r a s s i c conglomerates; but the 
granite and sandstone occur i n no conglomerates older than t h i s . 
The presence of these may he taken as a d i s t i n c t i v e c h a r a c t e r i s t i c 
of the e a r l y Cretaceous conglomerates of t h i s d i s t r i c t . The gran-
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i t e of tiie pebbles i a composed mainly of orthoclaae and quarts* 
with very small amounts of plagioolase occasionally, and horn-
blonde as the only common accessory frequently l a r g e l y altered 
to c h l o r i t e ; and i s exactly similar to the granite of the main 
body of the b a t h o l i t h seven miles west of Harrison Lake. This 
i s the main evidence f o r dating the i n t r u s i o n as Jurasside, and 
for presuming an unconformity between the granite and the Cre
taceous sediments. But strong confirmatory evidence i e supplied 
by the p e c u l i a r way i n which the conglomerate thickens as the 
batholith i s approached. The actual contact i s located i n coun
tr y accessible only with great d i f f i c u l t y , and was not seen. 

To return to the type section. Two important palaeontologio 
zones have been determined. The lover of these, the zone of 
Auoella unschenais has yielded: 

A u c e l l a p i o c h i l &abb. sp, 
a 3 r fk, p i c o h l i v a r . evata Stanton 

A* ^ i o c h l i var. S S S o r n h a var. nov. 
>hgns_is Pavlov 

to tag '{fatoliuari ap. 
iYllocerafl kaoxrilloneo Stanton 

Tour of these species occur i n the Khoxville of C a l i f o r n i a , and 
one, a u c e l l a unschenais i n the early Jao comian of Russia, tone of 

This indicates the probable c o r r e l a t i o n 
The sone extends from the type section northwest and crosses the 
northeast slope of f o s s i l H i l l . I t also occurs on the northwest 
shore of the Peninsula, along the west side of the ridge of the 
Peninsula, and on the southeast side of the l i t t l e bay on the 
southeast shore of the Peninsula. 
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The upper zone, that of Trjgonia aXieiae has seen found 
only a t the type l o c a l i t y , . a l r e a a ^ i n d i c a t e d . I t has yielded 
only three species: 

A u c e l l a ^ety^.erlljiglana Trautschold 

Of these, the Auoella is known in the early leocomian of Rus
s i a , sons of Polyptrchitee k e v s e r l i n ^ U mis helps to date 
the sone in B r i t i s h Columbia, but equally good is the evidence 
of i t s s t r a t i graphic p o s i t i o n betneen the zones of Anoella un- 
schensis and that of c r a s s i c o l l i s . The sone i s named a f t e r 
the Trigonia because i t i s more d i s t i n c t i v e and more e a s i l y re
cognized by f i e l d geologists than the Aucellae. the di s t i n c t i o n s 
between which are very minute and occasionally quite b a f f l i n g . 

The Peninsula formation makes the base of the Cretaceous 
of t h i s region. I t represents a marine invasion of e a r l i e s t 
Lower Cretaceous t i n s . The most peculiar feature i s not the 
l i t h o l o g i e development so mue)i as the vast number of sh e l l s i n 
the rocks, coupled with the poverty i n species. This undoubtedly 
indicates that abnormal l i v i n g conditions characterized these 
Aucella-bearing seas, but what these conditions were i s s t i l l a 
problem* 

The Brokenback H i l l formalion, t h i s formation makes up the en
t i r e mass of the prominent feature "knom as Brokenback H i l l , also 
much of the west shore of Long Island, and nest of the eaet side 
of the Peninsula* The two former are regarded as the type see-
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tions. The section on the west side of Long Island gives 
the upper part of the formation* Pesosnding order: 

Top of section on east side of Long Island Bay 
where i t i s cut o f f by the thrust f a u l t 

Brownish black a hale — 237 
B r i l l i a n t green t u f f (Zone of Trigoni-. 

a^gsisjjjL ""'—-145 
Pale green a r k o s e - — — — — — — — 2 1 1 
C o n c e a l e d — — — — — — — 1 5 8 
Green a r k o s e - - - - - - — - - — — — — 1 3 2 
Brown a r k o s e — — — — — — — — - — 79 
C o n c e a l e d — — — — — — — 66 
Green tuffaceous arkose (Zone of Au-

c e l i a c r a s s l c j o l ^ ) 475 
Agglomerate and t u f f — — — — — — 5 1 4 
Pale green tuffaceous arkose with 

pimpled s u r f a c e — — — — — — - - — 2 1 2 
Base of aeetion on seat aide of Long Island, 

one mile south of southern entrance to Long Island Bay 
The section along the vest shore s k i r t i n g Brokenback H i l l 
gives the lower part of the formation. Descending order; 

Top of section near mouth of Mysterious 
Creek* Concealed above. 
Green tuffaceous arkose (Zone of Aucella 

c r e s s l o o l l i s ) 158 
Agglomerate — — — — 3 9 6 
Pale green tuffaceous arkose with 

pimpled s u r f a c e — — — — — — 1 8 4 
Coarse taff — — 264 
A g g l o m e r a t e - - — — - - . — — — — — — 3 1 6 
Sandstone end chart beds — — 30 
A g g l o m e r a t e — — — — — 2 8 6 
Pale green tuffaceous arkose with pim

pled aurface and beds of coarse 
t u f f — — — - — - - - — — - — — 5 6 0 
Base of format!?n r e s t s on top of type section 

• I • III II II m H U M 11 

of Peninsula formation „ 
I t w i l l be seen that three members are common to both sections. 
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late the sone, however i t i s tolerably c e r t a i n that the fau¬
na belongs to the upper Heoenmiaa* 

The noteworthy fact i n regard to t h i s formation i s the 
presence of eo much pyr©elastic material — not derived, but 
o r i g i n a l . The discovery of t h i s adds a hitherto unsuspected 
event to the recorded lower Cretaceous h i s t o r y of the region, 
namely a short period of volcanic a c t i v i t y between the hemerae 
of Trigonia a l i c l a e and Auoella c r a s s l e o l l i s . The sections 
show that about 2100 feet of material ma accumulated i n the 
time between these hemerae. The time involved i s very short — 
one f i f t e e n t h or less of the lower d i v i s i o n of the Cretaceous 
period* This i s valuable as an estimate of the rate of accumu
l a t i o n of pyroclastics* I t shows that even for the building up 
of vast thicknesses l i k e that of the Porphyrite Series, a great 
length of time i s not required. Of course, t h i s interpretation 
assumes, and the assumption i s probably j u s t i f i e d , that the ac
cumulation of pyroclastics i s not controlled, l i k e that of other 
sediments, by the rate of upward movement of the base-level of 
erosion, at the s i t e of deposition. I t seems probable that the 
nature of much of the material of pyroclastics i s such as to a l 
i o s the deposit to he b u i l t f a r above the base-level and to pre
serve i t s e l f by exerting an influence through i t s own weight up
on i s o s t a t i c adjustment* 

The following table shows the correlations of the two forma 
tions which make up the Ojoeenel River Series i n t h i s d i s t r i c t . 



SBC?IOH VII 
rm lafigoGB^SoLoax 

Tabular SuKHary cf the Igneous Hecks 
Rock Pom Bate 

Basalt Small dikes Miocene? 
Quarts d i o r l t s s Stocks Pos t-Lar amide? 

Homblendlte Stocks Post-Laramide? 
Sta t l u granite Large Batholiths Juraeside 

Granites Small stocks Jurasside f 
quarts stoasonites Small stocks Juraeside ? 

The effusives of the 
Harrison Lake for-
nation Effusive floaa Middle Jurassic 

D i o r i t s porphyry Small dikes ? 

The D i o r i t e Porphyry Bikes, under th i s heading are included four 
or five small dikes, averaging leaa than ten feet wide, which out 
the cherts of the Camp Cove Series a mile and three-quarters south 
of Camp Cove, The dikes s t r i k e roughly east and weet. Andeaine 
l a the most abundant mineral. I t secure i n large crystals enclos
ing pennine gra p h i c a l l y ; also i n a second generation, i n f i n e need
l e s , making up much of the ground mass. Pennine, the next common
est constituent, occurs i n cr y s t a l s of very various eiaes. A l l the 
Pennine i s an a l t e r a t i o n of a ferrosjagneeian mineral none of which 
survives, magnetite, a p a t i t e , and corundum are the commoneat ac
cessories. There i s much sseoadary c a l c i t e . 

Kothing i s known of the date of the rock except that i t i a 
l a t e r than the Camp Cove Series. The extent to which a l t e r a t i o n 
has progressed suggests that the asm i s near that of the group of 

rooks treated next, 
the JSffusives of the Harrison Lake formation. Theae rocks oc 
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cur as flows a t various horizons in ths Harrison Lake forma
tion. They are of various types hut are a l l notably acid i n 
composition. The average i s a dacite, most commonly porphy-
r i t i c . A very few, notably those on Camp Cove Point, show 
marked flow texture. A l l are tfuch a l t e r e d , so that the ground-
mass i s green to the unaided eye by r e f l e c t e d l i g h t on account 
of the presence of c h l o r i t e i n the place of the o r i g i n a l f e r r o -
magnesian minerals, quarts and andeaine occur i n large pheno-
crysts, and also i n a second generation, though quarts makes up 
most of the f i n e gxoundmaas. magnetite and apatite are minor 
accessories. There i a much secondary c a l c i t e . 

The beet exposed occurrence i s that at Camp Covo Point where 
there are several f l o s s i n tercalated with p y r o c l a s i i c s . The 
flow on the easterly part of the point i s about 300 feet thick. 
The basal part i s strongly porphyritic. The middle part i s with¬-
out phenocryats, end t h i s grades upward into a brecciated layer 
which was once no doubt the surface of the lava flow. The flows 
are aleo w e l l exposed on Bcho Island and i n the neighbourhood of 
Tenmile Point. 

The age of these extrusions i s not accurately determined, 
but i t i s probable that they began about the end of the Lower Jur
assic end continued w e l l on through Kiddle Jurassic time. 

The S t a t l u Granite a. These are the Jurasside intrusions. They 
form large b a t h o l l t h s the eastern edge of which l i e s i n the bottom 
of the Chehalia T a l l e y , seven or eight miles west of Harrison 
Lake, i n contact and oroaa-cutting relationohip with the Porphyria 
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Series, Most of t h i s rock i s a true granite, OrthocXase s:&kea 
up s l i g h t l y l ess than h a l f the rook, quarts i s nearly the 
same i n ss&ount. Ccssson hornblende a l a r g e l y altered to pennine, 
i s the c h i e f accessory* There i a about l£ of andesine preaent. 
Magnetite i s a minor accessory. The texture i s hypidiomorphio 
granular. 

A v a r i a t i o n from t h i s type i s found on the oreek a few 
miles below S t a t l u Lake, This i s a quarts ctonsonite of some
what fine grain. The orthoclase and quarts are somewhat less 
i n amount, while the andesine makes up more than a quarter of the 
t o t a l bulk. The hornblende i s present i n larger amounts than i n 
the granite, making up about lOfi of the whole. The l a t t e r i s 
largely altered to pennine. 

There are a number of other l o c a l i t i e s . Bosses of t h i s 
granite occur: on the ridge between Harrison and Weaver Lakes 
where the composition i s that of a true granite; on the same 
ridge, a mile and a h a l f northwest of Gamp Cove, where i t l a a 
granodlorlte; and i n a small creak, h a l f a mile south of Doctor's 
Point where i t i s a much altered granite. Also, a large stock 
of coarse-grained granite borders the lake from Trethewey Creek 
to T i p e l l a . An apophysis of t h i s stock which crosses Trethewey 
Creek i s a fine-grained granodlorlte* 

The c h i e f c h a r a c t e r i s t i c s of a l l these types i s the presence 
of pale pink orthoclase, of cozsson hornblende as the chief accee 
sory, and the advanced a l t e r a t i o n of the l a t t e r to pennine. Thes 
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three together with the totET~al»eace of h l o t i t e serve to iden-
r̂ ajsBHsw,-S - ".i-'^^fc-

t i f y the s t a t l u granites i a any si t u a t i o n and to dis t i n g u i s h 
them from the second group of intrusions, the quarts d i r o i t e e . 

The contact metamorphism i s peculiar. There are few or no I 
d i a s c h i s t i c dikes: none vers seen. The contact phase of the 
intrusive i s generally the fine-grained granodiorite type. The 
country rock, t u f f s c h i e f l y , i s profoundly r e c r y e t a l l l s e d and 
p y r l t i s e d eo that i t s o r i g i n a l nature i s unrecognisable i n the 
f i r s t f i f t y to one hundred feet only. Beyond a few hundred 
yards the e f f e c t s are imperceptible, f o s s i l s collected w i t h i n 
300 yards of the b a t h o l i t h are well preserved except i n casee 
where l a t e r compression has induced a mashing of the sediments 
against the more r e s i s t a n t igneous mss* 

The batholiths have been dated as Jurasside from the facts 
that they intrude Jurassic .sediments hut supplied pebblee to 
the e a r l i e s t Cretaceous, 

In the northeast corner of the l a t e there are stocks and 
s i l l s of a g r a n i t i c i n t r u s i v e cutting the SI o i l i cum Series, The 
rocks partake of the same f o l i a t i o n which affects that series 
and so are probably *pre-compression* i n age. Their r e l a t i o n 
ships are not known* 
The quarts P i o r i t e e . These are the "post-compression" intrusive? 
There are two main occurrences and a number of smaller ones* Tb 
f i r s t o f these Is i n the form of a long, narrow stock l y i n g Juts 
north of Agassis* and elongated i n a 9V--SB d i r e c t i o n . One en 
of t h i s crosses the fitorioon Stiver and terminates a a i l s or so - < 
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yond. The composition i s aimrlaar throughout being that of a 
quarts d i a r i t e . Andesins, i n soned c r y s t a l s , i a the moat abun
dant constituent, malting up more than h a l f the rock. I n t e r s t i 
t i a l quartz forms about a-quarter of the whole. Hornblende and 
b i o t i t e each make up about lOfS of the t o t a l . Both of these ehow 
inc i p i e n t a l t e r a t i o n to c h l o r i t e , Magnetite and apatite are 
present i n small amounts* 

The contact metamorphisn is s l i g h t * The intru s i v e shows no 
modification as the contact is approached, u n t i l at about 90 or 
40 feet from i t there is a sudden change to a fine-grained, mi
caceous rock which continues to the contact. The contact i e 
generally very i r r e g u l a r on a email scale. The intruded rocks 
are strongly p y r l t i s e d and micaceous near the contact, but be
yond 100 yards they are not appreciably altered. Dikes are rare-
a few a p l l t e s were noticed on the south side of Bear Mountain. 

The stock i s dated te n t a t i v e l y as post-Laramide bscause i t 
cuts the high-angled structures produced by the main compression. 
Possibly i t i s not l a t e r than the Miocene since i t i s cut by 
basalt dikes which are thought to belong to that period. 

The other important occurrence of the quarts d l o r i t e e i s 
that which makes up Mount Douglas and extends across the lake at 
Doc tor* a P o i n t , The composition i s very s i m i l a r to that of the 
quarts d l o r i t e a t the south end of the lake, Andesine makes up 
more than h a l f the rock* Hornblende and b i o t i t e the former uau-
a l l y predominating sake up together about a quarter of the whole 
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Both show s l i g h t a l t e r a t i o n to v a n DUS c h l o r i t e s , Quarts 
rarely exceeds 15# of the t o t a l . The .'stock is intruded into 
the S l o l l i c u m S eries, The contact xtetamorphism is similar to 
that of the other quartz d i o r l t e stock. The contact rela t i o n s 
are important. The contact Is frequently observed to cut across 
the f o l i a t i o n of the S l o l l i c u m Series, Occasionally minute apop
hyses invade the a r g i l l l t e s along planes of f o l i a t i o n . Some¬

— • 

times f l a t slabs of f o l i a t e d rock and contorted masses of i t are 
seen to have f l o a t e d out into the i n t r u s i v e . There i s no e v i 
dence of d i f f e r e n t i a l movement between the intrusive and the i n 
truded rocks. The meaning i s obvious. The intrusion can be d i 
r e c t l y seen to have taken place subsequent to the induction of 
f o l i a t i o n . I t can be shown I n d i r e c t l y to have taken place sub
sequent to the f a u l t ; because, had i t not, the great compression 
would have caused d i f f e r e n t i a l movement between the soft ar
g i l l l t e s and the unyielding d i o r i t e mass, the effects of which 
could scarcely escape attention when they are persistently 
hunted f o r i n good exposures. 

There are several other occurrences. Castle Mountain i s 
coapoeed i n part of a email stock of quarts d i o r i t e i n which 
hornblende forms nearly one-third of the rook. Excellent ex
posures of the contact are seen on Stokke Creek showing that the 
i n t r u s i o n occurred subsequent to the f o l d i n g and the induction of 
f o l i a t i o n i n the S l o l l i c u m Series. Another small boss occurs on 
Bear Creek where the r e l a t i o n s are s i m i l a r but the composition i s 
more l i k e that of the quarts d i o r i t e a t the south end of the l e > 
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Also, OB the vest side of Chshalis :$ay quarts d i o r i t e dikes 
occur intruding the old J a r s s s i d - granites. Contact metamor-
phism i s very s l i g h t l y developed, so that the relations are 
clear and s t r i k i n g , 

A very peculiar type, which stay he a phase of these i n 
trusive s, occurs on Seagull Island, one mile south of Twenty-
mile Point, This i s a horhhlendlte, made up mostly of horn-
olende out containing a l s o , biotite, magnetite, and small amounts 
of plagioclase. The rock intrudes black a r g i l l l t e s probably be
longing to the S l o l l i c u m Series, The a r g i l l l t e s are notably 
bleached a t the contact. 

The distinguishing characteristics of this group of rooks 
are: the abundance of andesine, the t o t a l absence of ortho-
cl a s s , the presence of both biotite and hornblende as accesso
r i e s , and the r e l a t i v e freshness of these two. 

The Basalts, These rocks occur i n the form of dikes cutting 
the quarts d i o r i t e s , the S l o l l i c u m series, and a l l the Jurassic 
sediments. The dikes are very small, averaging two feet wide, 
and of comparatively short length. They were not studied i n 
d e t a i l . They are t e n t a t i v e l y placed as Miocene since they are 
possibly c o r r e l a t i v e with the Miocene in t r u s i v e and extrusive ba
s a l t s of the i n t e r i o r * 
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t h i s sect ion i s prepared c h i e f l y f o r the convenience of 
those who wish to gain a comprehensive idea of the s t r u c t u r a l 
geology without wading through the entire report, f o r the 
purposes of analysis the entire area l a divided into two main 
units. One of these i s composed of the autochthonous rooks, 
sedimentary and i n t r u s i v e , and occupies the southwestern quar
ter of the map area. This i s composed of two Jurassic and one 
Cretaceous sedimentary series hearing gently discordant r e l a 
tionships to one another, and r e s t i n g on a series of unknown a 
The whole i s compressed into strong though open folds. The 
best known of these i s an a n t i c l i n e , the east limb of which forms 
the eastern boundary of the u n i t , and comprises a l l that i s -
posed on Harrison Lake, In the area l y i n g from Camp Cove f o r 
two miles south the f o l d i s domed up more than e l set here, and 
here the oldest rocks are exposed. The whole mass i s cut by 
numerous small f a u l t s , Korth of the area of upwarp a t Camp Cove 
these f a u l t s are down thrown on the north aide; to the east they 
are down thrown on the east side; and to the south, with one 
prominent exoaptlon, on the south. The sedimentary part of the 
unit i s cut o f f on the west side by the main body of the ̂  
range b a t h o l i t h , the contact roughly following the bottom of t 
Chehalia V a l l e y * The r e l a t i o n to the Jurassic s e r i e s i s intr 
s i v e ; to the Cretaceous, presumably unconformable. "The: Jars.-
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series i n southern part of the u n i t are cut by an i n t r u 
of l a t e r date, OB f t - east aide t h i s u n i t i s v by a | 
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steeply dipping thrust f a u l t wMeh--has seen c a l l e d the H a r r i 
son Lake Over thrust in en e a r l i e r section of t h i s report* I t 
rune f r o a the southeastern part of the area northwestward, so 
that i t crosses the l a k e , passing l o n g i t u d i n a l l y through Long 
Island and entering the west shore j u s t south of'Twentymlle 
Point. The dip i s steep — about 57° to the northeast* 

The other s t r u c t u r a l unit occupies the northeastern three-
quarters of the area. I t consists of a thick series of Trlas-
sio sediments- dipping toward the northeast. The dip end st r i k e 
vary from place to place corresponding to undulations at r i g h t 
angles to the general s t r i k e * In the neighbourhood of Stokke 
Creek the beds appear to he overturned* The d e t a i l s of the 
structure of t h i s part of the area are, however, not yet well de
termined* This u n i t i s Intruded by stocks and s i l l s of s grani
t i c rook with a gneissle texture, the f o l i a t i o n of which paral
l e l s that of the Intruded rooks* The whole unit has been com
pressed, folded, f o l i a t e d , end f i n a l l y thrust upward and west
ward, u n t i l i t now no longer l i e s oa i t s o r i g i n a l basis but on 
the much younger Cretaceous rooks forming the top of the autoch
thonous u n i t * These movements were the r e s u l t of by far the 
greatest disturbance which the area has suffered — a verit a b l e 
revolution, correlated te n t a t i v e l y with the Laramide Revolution 
of the eastern part of the C o r d i l l e r a * Intrusive into the 
thrusted sediments are quarts d i o r i t e stocks the contacts of 
cut across the f o l i a t i o n * a l s o occasionally large slabs of 
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f o l i a t e d rocks are seen to have -floated out a short distance 
into the in t r u s i v e . There i s no evidence of d i f f e r e n t i a l mere-
sent between the i n t r u s i v e and the intruded rocks. This i s sa

ved to mean that these intrusions are l a t e r than the com¬
a s i on. Of s t i l l l a t e r date are the small intrusive dikes 
basalt which intrude these quartz d l o r i t e s and both struct -
u n i t s . I t i s unfortunate f o r the cause of certainty that 
d i r e c t relationships of these two l a t t e r igneous types to

ward the thrust f a u l t have not been ascertained. 


