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STRATIGRAPHY . OF THE 1JIJEST COAS'l!.OF VANCOUVER ISLAND 

BETWEEN KYUQUOT SOUND AND ESPERANZA INLET, 
' . . -~. ' . l ;_ !'. -~~: ·'. . .•·-· .. ,i. ··;-:,_; 

BRITISH COLUMBIA 
I; .. 

. ·1 ,_i,.: ' 

i .f l 
•• , t 
':.:. 

' ' : .. .. ~.. .. ' 

... ·r 

INTRODUCTION 
·r •·• 

•• J, 

The field seas?n of _1949 was ~pent , in, th~ study o~ :. ~~e 

stre.tigrapJ::ly .of the marine and volcanic Mesozo~~ su9~essio111 ~~Rng 1 
• . ' . . . , :. -~ '~. . ' ' , : , ' . . , : ' . . . . . ·... ' "' . , : ·, \~ •.' I ;, • ' ' ". ,,. . 

a part of tt;e . west coast of . Vancouver Isl6Jf4 .. ~nd adjac~nt isl!l-µds . .· 
, ·, 1·, ~ • • :.:~ .. ,', ':: , , ;: , , • ; , , : : • . . ,• l , , :, . , ·' , :· ! :-.: , I.:. I , : ·.' °'J_ 

and reefs. 
,- /: 1,} 

The area studied lies be.tween Mc!.>ea.n C~ve.~. on ,. the 
' ·~ • •' ;< • ' ; I ' ' ' ··I ' -~ 

south shore of Kyuquot Sound, a.nd a point on the northern shore . , _ 
~ ' .. ~ '·' 

of Esperanza Inlet, opposite the western point of C.atala Island. 
··, •. ,. •: t \. ; • ; : ?' ' . ' ~ : . : , : "• ~. ' • r . : '.: . -.. ·'- r,. 

It was hoped that the study might_ ~-s~ablir{q a 't;ype f;lect~on ~~ ·.:}. , ~. 

succession of Upper Jurassic and Lowermost Cretaceous fqssil faunas 
· . i . . :. . 7.~ -. • ~ .: r· ·-::. : · ·· · · · 

that would serve as a. standard for strata of these .ages throughout 
·\'• r .~ .: .. i , - f , ' • •' : • l ' ·< • .\ ' , • :' , ,, : ,. .!. I .. •'. • 

the Canadian Cordillera. The results obtained so fa.r are encouragil}g.,. 
•: ,. . . .. ··r ' .. ,,. . . ,· . 

__ ::- . ~~(11 ~~;ructui:~,~ , co~p~~xi.ty o~; the area, .,the relativ<{~Y small 

size _of the tectonic u,n;ita, f¥!:d e~ensive and rigid zonal o.qlleqting 
· :' ' ~: , · ·~ · ·"\ ! i . , : •: ·. r . • • _. : : . ~. , , 

from a.ll fossiliferous members nec.esd tated a detailed study of the 
·J . . .... : 

area. Most of tt was mapped "'n a scale of a.bout 1 iri.ch to 2, OOO fe~;t, 
. .: . . .. ~ ,. . ; ' . (. . . . . 

but some especially complicated parts were mapped on about 1 inch - .r . 

to 1, 500 feet ,, and some at about 1. inch to l, 25~ feet • . An enlarged 
. • ,,': 1' • ' 1.. ·., 

copy of Admiralty Chart No. 35S2 was the ba.se for the map accompanying 
'(, ·, , .i ' ·:· ' .. : . "; . . !.. .i ··· ·:. . . ;" :. l· .•.• : .- • • . • t : .. .. 

this r~port. 
·. "1'• . : 1. ~T: ./ . ' ·r1-; 

P. M. Wola.n and D. H. McDonald. Dr . J. W. Hoadley, of . the . Geologic11l ·- . 

Survey of Canada., ga.:Ve .much valuable advice and help • 
.... f ', J .. 

. ::·.:.'' , -, GENERAL CHARACTER OF TEE AREA 

The area mapped ·iS entirely ,;,ithin' a ' narrow coasta:i pl~in 

lying between: the ' steep slopes of a. mounti:i.in range dn the e~;t and the 

Pacific Ocean~ ·'.J!-his strip of coastal p:a'.in . nowhere . in th~ &r ;;;fi ~pped 

" 1exceeds 2 miles in breadth and most of :i'.t is. l 'mile 't~ i~ ' ~il~s ··~ide "· , .. 
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or less. On the southern shore of Kyuquot Sound, about ~mile east 

of McLeo.n Cove, and on the no.rthe_rn .. shore_ .?f:::Fs P<:l!'~nzf Inlet , about 

1 mile west of the western end of Catala Island, this\coastal plain 
3 

pinches out where the steep slopes of the mountains rise innnediately 

above the narrow wavo-worn shelf . 

Much of the coastal plain lles 100 to .. lZO f oot o.bove soa-level l 

and is, r·6r th~ ·m~~t ' part , .almost fe~f~~ol~ ss and flat, b~t is inter: 

rupted rihere and , tho~~ by gentl~ rounded hills, none of :which exc e~d~ · 

500 feet i~ · ~le~o.ti~~ a.nd most of which ar e not moro than 200 to 250 
"'f•' .. ·. ,,.., : 

feet high. 

' An irregular and broken line of islands extends along the shore, 

·i . . ' 
the :f'arthest lying 2 to 22 miles from the mainland . It seems probable 

these: i .slands .also 'repre~'ent fragments of the coast~l plain not ;et 

'"( . . ' ! : 
destroyed by powerful marine erosion because of the relo.tivo durability 

:.,•"; 

of the rocks composing them. 

All the l and areas above the high:.,\ide mo.rk or .t1
hat reached 

. ; . 1: ;.t ·.• lo 

by wa.ves during winter gales, including all the ·hills o.nd slope s of the 

mountains., lo.nd~~·rd of the co astal pla.in, arc densely wooded . 
; ,. 

Along the 
.... ~ .. 

snores of Kapoose Creek,, however, o.re patches of grassy, partly swampy 

land just above the high- tide mark, 

The shore'iine, in contrast with the surface of the coa stal' 

plain, shows everywhere a gr eat diversity· o£ 'relief;· duo, apparently, 

to. powerful marine -0 '.l"OQon.. More than 50 per cont of it is formed of 
... ~ . 

bedrock, with occasional insignificant patche s of sandy or pebbly 
: / 

beach. In this type of shoreline, a"wave:worn, rocky shelf is 
. ' . 

commonly bordered by steep to precipitous rocky bluffs crowned by 

dense forest. The contact between shelf and bluff commonly coincides 

with that between the Upper Triassic sedimentary strata and the over-

lying volc~nic rocks, and the_ same abrupt change in r elief applies to 

the conta~t. between _ the Lower Shale- member and tho ov~rlyi~g Sandstone 

member of the U~pef Jurassic series betwoon Ko.pooso. and Brecciated -Points. 



Suoh ro:cky shore s a r o, however, ,intert:'Upted for considera.bl~ 

distance s by long, and r e l nti ve ly br:oad, sandy pr ,pebbly beaches. im-

mediately- be5rdered by dense·· for est. Along t he se ·benche s only minor, i . 

po.tche s of bedrock o.r·e exposed, forming isolat ed rocks or bluffs 

surrounded by bee.eh or forest~ 

Several l arger rocky po ints bree.k the shoreline oand pro j ect 

f ar into t he eea . ~The sce points consist for the most part of bare rock, 

suPt'ounded by flnt, rocky shel ve s or beo.ches, -o.nd cover ed on top, 

above the r each of the waves, by dense for est and underbrush. 

The isle.rids, islets, and numer ous r eefs a.re mostly quite bar e . 

Only o. f ew 'of the largest islets and: ,·islo.nd$, such a s Clark and Gr assy 

Island·s, · ar e ' dense l y cover ed by high gr ass ,and underbrush i n the parts 

beyond 'the r each of th~ hi ghe st· tide s and .the vmves of winter ga l es. 

· Except for some-of the mo r e rugged parts, trave l is re lat~~ely 

ea sy along shore . Betv..~en Rugged Point and Jurassic Point it is 

also possibl e to ' usea.n open boat wit h an· outboard motor, except during 

strong winds or storms. Travel i nl and, however, is very -difficult, as 

the underbrush · is extreme l y dense , f a llen tree s ar e everywher e abundant, 

and pa ssable trails ar e o.11 but l acking . . Furthermore , outcrops a.r e 

very scarce • Consequently 1 the survey was l ar ge l y confined to the . 

seashor€ , islands, islets, and numer ous r eefs. 
\ 

The " F.l.1;'00r" is uni nhabited . However, a gro:up of cab i n s near 

the mouth of Kapoo"Se Cl'eek and a s i ngl e partly dilapidat ed cabin 400 

to 500 f eet north from Mushr oom Point present muto evidence of: 

unsuccess.ful-:attempts at settlement. The near est settlements ar e 

Kytrquot on ' Walter Island, Cha.miss Bay l oggi ng· c~mp i n the bay of the 

same name within -Kyuquot, Sound, and Queens Gove i n Eliia Inlet • . The 

writer's party camped nearly a.11 season a~. the m9uth of Kapoos!3 Creek, 

wher e two, f a irly well-pr eser ved cabins on i ts right shore , 700 to 80~ 

feet upstream from its mouth. offer ed we lcome shel t .er. This oreok was 

found to be nearly al ways navigable fo r an 18-foot boat at high tide 
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shelt;e red from ony gt;1.le. Thc:i broad, . opon bo.y a,t its mouth a ffords . · . . 

sui tp.ble anchoro.ge for ary fishiJ:lg b.;>D.t during fair weo.~her or . ,ev,e~; 

during o. breeze • . The. 18-fo.ot .boo.t wr:is o.lso p.nchored the r e wlf.en tide s 
". • : I • , ,'. · ·,, f . 

were not suitable for r eo.ching the crunps~te . 

Porritt :qroek a lso s eems t o offer a good , .. she lte.r ed c amps ite , 

,but not ~s . so.t~sfactory o.s t he one on Kapoose Creek. 

During :t;he entire fi e ld s oo.son , .from June t o mid-September, 

the weo.thqr was . generally fn.ir and mild.. However, the gene~,ally drun:p 

a.fr made life in t ents somewhat unconfortnblo, e spe cially duo t o the 

t endency for .all equipmen~, personal b qlongings, food, and tho t ents 

th€1ms e lve s to boco.me mouldy. Two or three prolonged spe lls of bad 

we~ther during June nnd July, aocomp!\U1ied by gales and heavy rains, 

forc ed . the party to ~tay in the camp for a p eriod totalling 2 to 3 
,\ 

weeks. ·.· 

Big game is _ ~airly corrunon -o.nd quite bold in this ~reo. . Deer 

and, black be ars., yvere ; orten s eont a round the c n.mp o.n.q. even visited it.. 

· on s everal occo.sions.~ Especially in. l a t e Augus~ . o.nd ea.rly .September, 

while camping at. Y~ll?w Biuff, . ho.rdly; a do.y pa.ssed when members of the 

p a rty did not see .one. or. mo re bla ck b oar on the shore collect.ing se.o. 

food. On two occasions tracks of a cougo.r wer e .s \3en, and one v isite d 

the c runp one night. : Mink. !illd r o.c oon appear to abound ... i n the area o.nd, 

according to t he infp;nnation of old-timers frorrt.; Kyuquot, trn.pping was 

good during the previous winter. 

A f ew trout and stcelhead were s een in Kapoose Cl"'ee~, o.nd some 

cod were caught by trolling in ..:'the s eo. , . but, on th~ whole , fish were 

scarce .in _:t>oth :,s,ea o.nd stream. However, local fishermen along the coast 
" " J . . 

pon~iqered , ~t fr poq~ season. 

·- .J '~ •• '" · .... 1 ' 

).' '[ 
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PREVIOUS GEO LOGICAL WORK 

The first geologico.l wo rk done in the o.r ea mapped, so fo.r as 
- 1 

is known to the ~iter, was t hat by Haycock (1906) and Webster (1906) 

; l 

AGE 

bates in parentheses are thos e of r ef er ences listed o.t end of this 
repol::t. 

who investigat ed the northern shor e of Esperanza Inlet between Eliza 

Inlet anl'.l Tatchu Point. Dolmuge ( 1921 )- &pent part of one fi eld season 

mapping in the a r ea, and Bancroft (1940) r evised the geological structure 

and succession a long the northern shore of Esper anza Inlet between 

·Eliza Inlet and Tatchu Point. Duo acknowl cdgment of their r e sults wiil 

be made elsewhere in t his r eport. 

STRATIGRAPHY 

UJTRODUCTION 

The following preliminary o.ccount of the stratigraphy and 

structure was based on cme" sea son I s field ' work. ' As yet the conclusions 

r eached ar e neces sa.rily limited ,, arid the descriptions of rock types 

ar e ba sed _on mogo.scopic e:imminations onlyo 

TABLE OF SEDIMENT.ARY 'AND VOLCANIC ROCKS 

LITHOLOGY AND THICKNESS j LITHOLOGICLL DIVISIONS 
AND TIDCKNESS 

)PALAEONTOLOGICAL ZONES 

j 
-· -t . 

Sandstone , shal e , coarse and i SANDSTONE -SILTSTONE !Portunites o.l a skensis 
fine gri~ .. 8:11:?:. C<J.I1g l ?mer at e; l MEMBER : 7\q-7_50 feet, __ L. R!!,-\;;hbun; plo.n:t 
all marine; 900-1, 100 f eet,j top not expo sod ' r emai ns and marine· 
top not expo sed shells 

~ANDSTONE-CONGLOMERATE 
. ~ ME1IBER : 200-300 f eet 

MAJOR UNCONFORMITY 

! 
!only a few poorly 
! preserved marine 
' she lls 



. -................ _______________ .._ ___________________________ _ 

Sandstono, siltstone,shal e 
impure limestone ; some 
g~it and congl omerate j 
a ll marine ; 650- 850 
f eet; top not exposed 

SANDSTONE- SHELL LIMESTONE 
MEFBER : 250- 350 :f e9t,, 
top not exposed ' · · 

SHALE :.,..SILTS TO:t-.,TE J~MBER : 
150-200 f eet 

j- - - - - - - -

SANDSTONE HEMBETI : 
250-280 feet 

iAucolla crassicoli s 
Key~erlinr ; Aucella 
crO.ssa fn.vl ow; 

· -AU:e-e ll o.--a:o.li.d c. I.nhu::fil 
.Po lyptychites sp, 
· ind~J · 

:Aucella ex gr c 

' keys0rlirl;g; i 
d 1 0rbigny~ A. ex gr. 
le~huaeni Pavl ow; 
A. ex gr . ·volgensis 
Lo.husen, Lytocero.s 
ex gr . satur na l e 
Anderson, etc. 

SANDSTONE-LIMESTONE MEFBER : ! Aucella okensis Pn.vlow 
15-25 f eet or mo r e ; (=A. cascadens is 

Cricknay ) and 
r e l atives 

.. ----· .. -.,t EROSIONAL DIS CONFOi.UHTY 
l 

~ Shale; impure liraestone ; 
H ~ mi nor s ilt stone and 
~z 

~8 
,_:i Cl) 

E-i H 

sandstone ; all marine ; 
450-550 f eet, base not 

o:; ~ 
O·H -· 
.0 . .- c:i .. 

exposed 

Shale and sandstone ; 
si l ts•tbne , gr eywacke, 
grit, qongiome~~te ; 
some br eccia and 
agg l omer ate (mixed 

· s edi ment ary and vo lcani c 
r ocks) ; 700-1, 800 f eet, 
top no t exposed 

tr.rPER SHALE ME1'.'BER : 
130-1 50 feet 

i Aucel l o. ox 
Fi scher 

gr. ru ;:osa. 

i;-

: Aucella ox gr. 
-----------------! rus s iens-U- F o:vlow 

SilNDSTONE-SILTSTONE MEMBER: i 
25-35 feot l 

and r e l atives 
Fhyllocern.s ex 
subplicatius 
Burghardt 

. L01JIJE]i _ S.HALE -ME~_~ER : · •· --i~- . 
300-350 f eet, b~se not 
expo sod 

GAP IN SUCCES S ION. 

UPPER SHALE ME~ffiER : 
230-250 f eet or no r e , 
top not exposed 

S,\NDSTONE ME~"BER : ~00-251' 
feet 

lrnco lla ex gr t. 
kfr"r;~h:f.&V-ns i $ · 
Soko l ow, A. bronni 
Rouillier -;-A. e;,. 17r. 

"-- ~- ~ 

· l 

1 

spitionsis µoldruus, 
Fhylloceras! -e·x er o 

gl enri.ense Apdo rson 

Aucel l a br onni 
Rouillier var. 
l og,uminosa Stol• 
iczkn. , A. bronni 
Rouillier; in 
l ower 80-100 feet 
Car diocer as ex gr. 
l illooetonse Rees ide 
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· ·.• . •• ~ • • ·' ;.~ • : ., , _; •. ' • i ; ': :7 

r. ... .., .. 
; _1 • 101~1ER. SHALE ~ER : ee~ • .. t . • . , ; 

. . ~ - . . •( 

i. 

Acidic to basic volcanic 
o tuff' crystal tuff, 
~ volcanic breccia, 
~ · · · acidic to basic lava 
$ flows; 2,500 to 3,000 
~ feet or possibly more 

-----?-----------?--------
Waterlain pyroclastic 

~ . · rocks·, tu.ffaceous sedi
ments, minor shale,lime

,•sto.ne, shale and· conglo
merate; 500 to 1,000 

L .• · feet or possibly. more 
-----?-----------?--------

350-300 feet or more 

SANDSTONE-LlJ.V~STONE MEMBER: :• 
30 or 40 feet to 800 or 

i 1,000 feet; facies 
variable 

\, .. 
UNC ONFOH.1.\1ITY 

? 

Cadoceras doroschini 
(Eichwald) and 
variants 

Unfos·siliferous 

A few poorly pre
served plant remains 

t . ~ . . . ' .·• ·. EJ.1.0SJ;O,NAL DIS.CONFORMITY (POSSIBLY .Ui'{CONFORMITY) 

', ' .. i. ; ' 1;, : i ,• I ; ~ , t '· 

··· .... MostiyThin, alternating··-· 
,beds• of dark shale. ·and; 
grey limestone, dark 
shale-, s_iltstorie·, sand-, 
stone, greywacke , impure 

. ·:li.'Ile&tone ,: niassi V..e lime...; 
stone, grit, conglomerate 
sedimentar:y. breccia:, 
tuffaceous rocks; 900 
feet or more; top and 
bottom nowhere well 
exposed 

LIMESTO:tir8 MEMBER : 
.. , 39-54 fee.t, o,r 

more 

· · Af~NAGEOUS Jvll!1:ffiErt : 
500-550 feet 

'. ; 

THINLY B~DDED MEMBE.rt: 
200-30.0 feet, base not 
exposed 

e" .. : ., .-.. 

UPPER TRIASSIC SEDilf'lliNTAi~Y ROCKS 

.. 

Hannaoceras? sp . ind. 

Myophoria cf. cairnesi 
Mc Learn 

Monotis subcircularis 
Gabb 

A succession of predominantly marine strata, which, in its 

lower part at least, is known to be Upper Triassic in age , is best 

exposed along an anticline, with a general trend of north 20 to 40 degrees 

west, between Brecciated and Mushroom Points. Although neither the 
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bottom nor the top of this succession was exactly defined, not less 

than 900 to l,tee feet of sediments of this age a.re exposed in the 

eastern limb of this anticline, in what .may be oonsidered as the 

typical section. 

Thinly Bedded Member 

The lower 200 to 300 feet of the Upper Triassic assemblage 

consists of thin, alternating beds of dark grey to black shale, 

calcareous shale, impure limestone, massive limestone, onloa.r-eousr 

sandstone, and quartzitic sandstone, and is referred to in this 

report as the Thinly Bedded member. In the lowest beds, well exposed 

on Kapoose Rocks, limestone and calcareous shale predominate and some 

beds are 5 to 19 feet thick. 
. . 

In the type section of this member, only small, indeterminate 

arranonoids were found, but eleowhere it is more fossiliferous. On 

Kapoose Rocks, the upper, more thinly bedded part contains the following 

fossils of Upper Triassic time, probably late Norian Age, as ' 

determined by F.H. McLearn: Lingula sp. indet.J tubes of wood borers; 

Monotis cf. subcircularis GabbJ Dictyoconites sp. indet.; Gladiscites? 

sp. indet. On Amos Island, near Kyuquot outside the area mapped, 

Monotis subcircularis 0£ Upper.Triassic (late Norian Age) we.a 

identified by F.H. McLearn. This fauna is mostly confined to dark 

grey to black shales in about the middle of the member. 

Arenaceous Member 

In tl1e upper 100 to 150 feet of the Thinly Bedded member 

the amount of arenaceous sediments increases at the expense of shale 

and limestone to where the latter become nearly completely replaced 

by fragmental sandy limestone, calcareous sandstone, quartzitic(?) 

sandstone, and grit. A bed of fine ~onglomerate, about 2 to 3 inches 

thick, accompanied by several thin beds of coarse grit interbedded with 

light-coloured calcareous sandstone with dispersed pebbles, is 
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accepted as the lower limit of the Areno.ceous member. 

Some 500 to 550 f eet of mainly ar enaceous rocks ovel'lie 

this cong l omerate , o.nd, together with it, ar e here r ef erred t o as the 

Areno.coous member. They consist of thick beds of dark grey to brownish 

sandstone interbedded with 81.l..tntones , s andy sha l es, fine t o co arse 

gr eywa.cke , some agg lomer ate, and nuraerous beds or rows of impure 

lime stone. concretions. From a bed of coarse tuffaceous gr eywacke, with 

associated sandstones, some 20 to 3~ f eet above the base of the 

Arenaceous member, the following Upper Triassic fossils wer e obtained 

and subsequently identified by F.H. McLearn: Myophoria . cf. oairnesi 

UcLenrn, Macrodon (Cnt ella ) sp., (cf. tyaught onae McLearn), Pecten sp., , ____ _ 

Leda? sp., and an ostreid. 

In the upper 300 t o 350 feet of the Areno.ceous membe!.. da~L_ __ 

gr ey or brownish sandstone s,siltstone~, a.nd sandy sha l e s with numerous 

thin beds or rows of concretions of impure limestone ar e more wide-

spread than in lower beds• 

Limestone Member 

The next ouc.ceedi ng Upper Triassic member consists pre• 

dominantly of limestone , conformably overli es the Ar enaceous member, 

and may be r ef erred to a s the Limestone member. At the ba se is a 

l ayer, 12 t o 13 f eet thick, of fragmentai, impure lime stone, with thin 

bede or l enses of calcareous siltstone · und .'san:dy- shdlo. In places 

this . layer is formed almo st entirely of fragments of shells, corals, 

etc. The following fossils were identified by F.H. McLearn in the 

collection ma.de by the writer: Myophoria sp., Pecten ffP• l, Pecten 

sp. 2, Pecten (Entoliwn) sp., Pleuromya? sp., ostreid, and indet e rminate 

pelecypods. His comment on the age of thi s fauna is that " although 

a positive dating is not p~_Trlassic -- a.g.e_ i.s probable". 
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o;i:?rlying.. the bo.s.i;i.l lo.yer afe .!3_!;~ata ?f sinJlar, ~mpurej 

~lo.yey or. s .. itn~Y lime stone , y•~ th layers and l enses of fragmen-tal 

·~ _she ll-lil;nesl!?r:El, ~5 ~o l '! f eet : th.tck. Th0~e ho.ye . y~elded the following 

., fo s .s ils, de.termin~\i by F . H.. McLenr p.; Pee ten sp. 1 rui o streid? , _ 
... . ' ... ·' . 

. . ~'.!.'e.r ebro.tulo.' . sp., and Zygites? (a ;_gi;i.stropod). 1he age i~ possibly 

T.riassio •• 

The visible .. top of the Limestone member is r epr e s ent ed by o. 

bed , of mo.ssive, gr ey to dar~ gr ey li~e s":;on.e about 12 to 14. f eet t hick, 

with .nest~ o.n,d l ens e s of light brown, fragmento._l limest one . This 

J .i mestone s:P,ow~ strong d iffcr _en:ti a l weat hering . Many fossils are 

scattered_ in nests on the weo.thered surface~ but ca.nn~t be extracted 

from the fresh rock. The following were identified by F •H• McL?A.r n 

from a c9llection mo.de by t he writer i n this bed: Ter ebr atula ,sp ., 

Pseudoscali:tes sp . ( a go.stropod ), Loxonema? sp. ( a gastropod ), 
' 

.Co.rdiULl cf. martini Bottger, Orthoccra.s? sp., Hannaocero.s? sp., and 

worm tubes . Ago. i n the age is poss i b ly_ Triassic, 

Halfway between the southeo.stern side of Mushroom Point 

and the mouth of Porritt Creek,, gr eenish gr ey, heo.vily metamorphosed 

volcanic rocks disconformably overlap the deeply er oded and uneven surfa ce 

of the Thinly Bedded m~mber on t he east limb 'of the s arrie Upper 

Triassic anticline. In black sha l e , some 20 to 30 fe et below the 

~ontact, poorly pr eser ved , s:mn.11 rumnoho i a s were found and ~re ' regardod 
. . . . . 

by F.H. McLearn as small, irrnnature specimens of a. tro.chycero.ti d? , 

pr obQbly Triassic in ase. Thes e· ammono i d s a r e probably conspecific 
,. i .. :. . ' 

with the i ndet erminate 'a.irnnono i ns previously r eferred to as occurring 

in the 's ha. l e '-.hr. the .. Thirily-- Eedded ~ombe-r between Br ecciat ed nnrl Mu sh-
. . . . : . . . 

r oom Pointl3. The conto.ct- of -Upper Triassic· sediments wit h.vo lcanic 
.. : 

rock s is 'practically duplico.ted by that on the west side of Amos Island 
1· • j .,. ' j • ; '. · .• . ! : _: 

near. Kyuquot wher e Monotis subbircularis occurs i n shales i!rirn.odin:tely 

be low the contact. Ar enaceous o.nd limestone members are apparently 



- 11 -

eroded in these s ections prior t o t he eruption of the Jurnssic 

volcnnic rocks. This overlapping of differ ent members of t he 
r . 

Upper Triassic assemblage by Jura ssic vo lcanic r ocks suggest that 

their cont act may be no t only disconf or r:iablo but structura lly 

unconformo.ble . Although ther e seems t o b e no doubt of the er osional 

disconformity, the writer hesitat es t o a ssert positi~ely that t her e 

is an unconformity; the cont acts s een are s o c '7!1rl ic~ted by folding 

and f aulting t hat no positi ve st at ement is warranted . 

Age 

Altr~u~h the entire a ssemblage de scribed above is 

undoubtedly not older t han Upper Triassic, only the age of its lowe st, 

Thinly Bedded member can be a ccurat e l y det ermined in t er ms of 

inte rnationa l standard stages. This member contains Monotis 

subcircu l a ris Gabb, which i s considered t o be char acteri stic of a 

zone at the t op of the Nori~n Stage , the second l at est i n Upper 

Triassic time . 

None of the beds overlyi ng the Thinly Bedded member ha s 

yi elded any fos s ils who so age could b e prec ~ s ely det ermined, although, 

according t o F. H. McLear n , their f auna shows definite Upper Trias sic 

affinitie s thr01.i.ghout. As t hey do not conta i n Monotis subcircularis 

and dir ectly overlie the member cont a ining it, t hey must be considered 

younger. It is, however, uncertai n whet her t he se younger members 

r epr e sent a younge r Norian zone not yet r ecorded on t his continent, or 

r ep r e sent t he next younger, Rhaetian Stage , which compris es the 
. . 

youngest Triassic r ocks, and t o dat e has been r ecorded only in the State 

of Nevada. . 

In t he opi nfon of t he writer, the consider able t hickness of 

sedimenta ry rock s above t he zone with Monotis subcircularis definitely 

favours the pr esence of r ock s of R~etian Age i n the ar ea. unde.r 

consider ation. Even t he possibility t hat l owermost Jura ssic r ock s 

may b e r epr esent ed be l ow t he succeeding vo lcan i c a s sembl age cannot 

be categorical ly deni ed , e specia lly as sedi ment ar y rocks of this age 
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we r e dis~~~~re~' by Crickm.~y ( 1929-30', p. 59 ) i k t he vicinity of 
•;• r 'i•' :, 

Po.rson Bo.y on the en.st s ide of Vancouve r I s l and , wher o they~ lie 

wit h o.ppo.r ent con::'o rmi ty on sho.1 e s cont a i n i ng Hodoti s subcircul o.ri s . 

•I• ·.,• 

;UP~ER 'i'RIASSIC OR JURASSIC PYROCL1"i.STIC !Jill TUFFACEOU~ ROC~S 

.t- . : , .A succ E;j ssion o,f wn.t erla i n pyroc l astic r ock s and t uff a.ceous 

bcd if!, · i ncluding some v-o l cn.nic tuff and l o.i:ro. , is of uncerto. i n o.ge _with 

r e spect t o o~he~ a.~semb lagc s i n t he map- o.r ea . 

The best expo sur e s of t hese r ock s ar e on t he s outhc~st and 

northwc st side s of Mu shroom Poi nt, wher e they ar e i n r at her distur bed 

. ' . 
and obscu r e cont act with Upper Trias sic sed i nent a r y strat a . Al ong 

t he northwe st s i de of r.:!u shr oom Poi nt, the beds of congl o:rior a t e and 

grit, wi th limest one pebbl e s ancl fr agment s , t ent ati-1e l y a cc ept ed a s 

:r.1ar k i ng t he cont act wit h t he Upper Tria ss ic bed s; ar e overla i n by 

dar k cr een t o dar k gr ey l ava f l ows, of which onl y 20 t o 30 f eet · a r c 
. ., 

expos ed . Bo t h s edi ment ar y o.nd vo lcanic r ocks ar e distur bed a.nd 

strongl y f au lted , and a.r e i ntruded by dyke s of light-col our ed f elsit i c 

t o por phyritic r ock s. Farther sout hwe st, beyond a cover ed i nt er vo.l 

of about 200 f eet, ar e sor:le 55 t o 60 f eet ;of congl omer at e a.nd br ~cc io.. . 

The l ower bods consist r:la.inl y of poorly ~ounded' pebbl e s , but angul o.r 

fr agments be come i ncrea.singl y pr eval ent in the h i gher bod~ :. . l n t he 

upper 30 t o 35 feet~ the br eccia i s l ar gel y c okposcd of vo lcanic 

fr agment s, wher eo. s i n t he l ower ho=-i zons fr agnont'; · ~no. ' pebb le ~; of 

limestone predomi nat e . The matrix is in par t tuff'~c oous and is r ather 

limy, and a f ew, t hi n , · arenaceo~ s or ca lco..r eous s edi mont o.r y bods·, i n 

po.rt at l east wat orla i n , 0.r e i nt er bedded i.vith congl omer o..t e a.nd br eccia . 

This success i on is confor m.abl y overlai n by 100 t o 120 fe et .o f b l uish 
., 

gr een, runygdal oi dal or por phyr i t i c l o..va f ollowed by about 150 f eet of 
. . . . ,· . ' . 

lilac-red t o gr een- t:;r ey tuff i ncludi ng some bod s of volcanic brcccia . 

This ser ies is i n t ur n overlai n by 40 t o 50 f eet of light gr ey t o 
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slightly reddish, fine-grnined tuff and lithologically similar, felsitic 

lavas, which resemble the tuffs and lavas of the islands nrunod 

'Volcanic .Islets t, to be discuss ed later in this report. On the 

extreme .northwester.ly .end of Hushroom Point, the hi(;hest of the 

beds described above is overlQin by some 100 f eet or more of 

distinctly bedded, waterlain pyroclastic rocks. These form an 

irregular, dome-like structure that plunges beneath th~ sea. At 

the most southerly exposure, th8 beds strike north 10 to 20 degrees 

west o.nd dip westerly at 60 degr ee s, whereas at the most northerly 

point they strike south 25 to 3.5 degrees ea."st and dip 20 to 25 degrees 

northeast . Apart from local disturbances, the whole succession seems 

to strike north 10 to 30 degrees we st, and dip westerly at from 50 

degree.s .. to vertically 1 but the .dip of indi v.i.dual beds mn.y be completely 

r eversed within a short distance along strike. 

The same succession is exposed on the southeastern side of 

Mushroom Point, where the pyroclastic rocks, tuffaceous sediments, 

and peculiar limestone breccia are in fault contact vrith Upper Triassic 

sedimentary strata. The pyroclastic and tuffaceous rocks of this 

section are very strongly faulted and disturbed . They strike north 

20 to 30 degree s west; dips range from 60 degr ees to vertical, but 

ma.y change direction from westerly to easterly a.cross or .along s·trik~. 

A siffiilQr succession of pyroclastic rocks and tuffaceous 

sedimentary strata, exposed on Volcanic Islets, is believed to 

represent the part of the succ ession immediately overlying the 

succession of Mushroom .Point already de scribed. 

The following succession of strata is exposed on the most 

southerly Volcanic Islet (in ascending order): 
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·· ; . ·'Foot 

. ( 1) . Do.rk,; groenish gr tiy, a.phn.nitic, somewh11t 

• culco.r eous , mn.ssivo rock; probably calcar eous, 

volcanic tuff ; bo.so not exposed •••••••••••••••••• · 60-75 

(Z.) Greenish gr ey, thick-bedded, fine- gr a ined , tuffa.ceou s 

rock , containing spherica l, co. lca.reous, and 

chloritic inclusions up to 2 or 3 inches i n 

diamet e·r; some· beds with coa.rse to fine , 

angular frag;monts; pr obably vo lcanic tuff •••••••• 25-30 

(3) Light grey to .r eddish grey, distinctly bedded 

rock. Some bed s o.re definit\:J ly wo.torla.in 

pyrocla.stic r ocks; others o.re pr obably f elsitic 

lo.vn ••••••••~••••••••••••.,••••••••••••·· ···••••••• 10-12 

(4) Light-coloured, gr ey to r eddish gr ey, bedded 

pyroc l astic rocks, interbedded· vnth thin l ayers 

of coa.l y shal e &nd calcareous tuf f o.ceous r ock 

or tuffaceous limestone ; o. f ew l enses or thin 

.·!· " beds of dar k gr ey volcanic ( Y) rocks. The byer s 

of coa l y sha l e cont~in a few smo:ll lenses of 

low-gr o.de co al , 2 t o 3 inch0s thick , carryinb 

poorly pr ese r ved p l ant r emains; t hese wer e 

examined by 1N. A. Bell, who repor ts : "Equisi ti t es 

sp. A singl e node with l eo.ves r e sembling 

those of~ ~ellati Snporta · from the Jura ssic 

of Fr ance". Nests and l eris a s 6f coaly shal e , 

pl a.nt r elllf\.ins , and p i ece s of charred · rood a lso 

occur quit~ commonly in the pyroclo.stic r ocks · 

thems e l ve s •••••••·•••••·••••••••••••••••••••••••• 15-17 
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Feet 

(5) Tuffaceous rocks ·'similar ' to those in the above 

beds but without the persistent conly 

lo.yers. Iri these beds coaly shale s occur in 

s:mn.11 l enses arro.nged in disorderly rows. Most 

·o r these r ock s appear to b e wo.terla i n pyroclo.stic 

r ocks; top conceo.i'ed ben00.th t he sea on the 

wost ·side of the islet ••••••••••••••••• -. • • • • • • • • • 60-7J 

On the oaste_rn part of ru1o·bhor, larger, o.nd more northerly 

islet of the group the s rune succes sion of beds is exposed . On the 

northwest po.rt of this islet they a r e appar ently overlo.in by 100 f eet 

or :nore of thick-bedded , gr eenish t:;r ey to r eddish t;r eon, speckled 
.i. 

tuff, fine- grained tuff, o.nd ~ight grey t o r eddish grey, f'olsitic 
.:·· 

lo.vo.(?). Volco.nic o.nd intorbedded s ediment ary rocks exposed on the 

third Volcanic Islet f o.rther we st, are probably part of this 

suocession. 

The wat erlai n pyroclo.stic o.nd vo lcanic r ocks expo sed on 

these .three islets pr obab ly have on o.ggr egat o thickne ss of 350 to 

450 feet or more; they arc strikingly similo.r litholos ico.lly to t he 
: ,. . . . 

liGht-coloured t uffs o.nd l avas exposed on the northwest side of 

Mushroom Point. 

Nippl e Rocks shows the srune succession of pyroclastic rocks 

and tuffaceous beds as Volcanic Islets, wher eas the nameless r ocks 

between the two and those bet\.feen Volcanic Islets ·arid 'Entrance Rocks 

expose dar k gr ey a.rrygdaloidal l avas·and'vo lcnnic t uffs, wh:l:ch are 

believed ·to be part of the sarne o.ssembiago . · ~he only other known 

otltcrop of tuffaceous beds refer abl e to this ~ssemblo.ge is that of a 

small r eef ahciut one'-third mile north 50 dogi•ees· 'cast of McQuarry 

Islets. 

0 
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Age and Contact Re l ations 

Owing to t he l ack of well-oxposed s ections and e stablished 

pal a.eontologi-ca l or lithol ogical horizon narker ,s , . tho writer was 

unabl e .t o r each any defi nite conclusion a s t o the ago of t he 

a ssembl age her e discussed . Cont acts with t he Upper Tria ssic sed i ment ar y 

stro.t a on bot h side s of Mushr oom Point a r e obscur ed by f aults and 

other. ,s.truc.t.ur.a l. .irr.egulari t .i e.s , so that it wa s i mpossible t o itifer 

t he pr oper pl ace of t he a ss emb l age in t he stro.ti gr o.phic succe ssion 

of the ar ea mapped . Lithologically , t he lime stone br eccia , pyro

cla stic r ock s, and l avas expo sed at t he nbo 7 e s ections and elsewher e 

i n the a r ea mapped close l y r esembl e certai n strat a of t he Upper 

Triassic a s sembl age of Zebo.llos map- ar ea, o.nd so may be corr e l ative 

with t hem o.nd may lie be l ow t he Thinly Bedded member of t he known 

Upper Tria ssic strat a . On the ot her hand, t he r at her i ndefinite 

evidence of pl ants c ollected on t he most southerly Vo lcanic Islet 

f avours their Jur a s sic age . They may, consequently, r epr esent 

only a differ ent f o.cie s of t he Jur o.ss ic vo lcanic r ocJ<"s . who se 

description f ollows, yet the writer has mapped them s epar at el y on 

the basis of t he t ot a l litho l ogica l di ss ir.tllo.rity of bot h vo lcanic 

a ssembl ages. Bot h a ss embl ages, t oo , r emai n separ at e i n t he ir 

geogr aphic a l distribution t hr oughout the ar ea mapped • 

. JURASS IC VO LC ANI C ROOKS 

A t hick success ion, consi sting of various lavas, volcanic 

tuffs, and breccia s, overlies the Upper Tria ss i c sedimentar y a s semblage 

i n t he area mapped, and will be r ef erred to henceforth in t hi ·s r eport 

as. the J,urassic volcanic rock s·. Neither the entire t hickness !f1 f the 

assemblage nor its contacts with t he underlying and overlying 

sedimentary rocks was obs er ved i n a s i ngl e section, and the cont acts, 

in the f ew place s obs ervable , wer e par t l y obscured by faults or 

irregular local fold s . This l ack of well-e~sed~ compl ete sections 
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and of any established palaeontological or lithologicai horizon 

markers prevented the writer from subdividing these rocks or from 

indicating more than a tentative succes sion. However, it should 

be noted thatj in spite of the extreme lithological diversity of 

the volcanic rocks and their rapid variation along strike within 

short distances, such subdivision is by no ·means impossible. 

As the succession in these Jurassic volcanic rocks is 

imperfectly. understood, and as some of the members closely resemble 

the volcanic rocks in the underlying Upper Triassic assemblage, 

the mappin$ must be regarded as subject to revision. 
I. 

The oldeJ3~ rock s ,sir tho Jurassic volcani.c assemblage 

are best exposed south of .Mu:;;hroom Point and outsi'de of the area mapped: 
.. 1;. 

on Amos Island n~;ir Kyuquot . , ,In. path places Upper Triassic 

sedi~~ntary strata are disconformably overlain by 100 feet or more 
. ' [ ' 

of hig~ly altered, light tQ dark grey, volcanic rocks . Around the 
' I , 

mouth of Porritt Creek, ti+e .l atter rocks are ·overlain . conformably 

by several hundred f eet .of coarse volcanic breccia. A fault block 

of entirel y similar volcanic breccia is wedged between Upper Triassic 

and Upper Jurassic sedimentary assembl ages north of Brecciated Point. 

At t he mouth of Porritt Creek and farther south a.long the shore, this 
il ' ' ' ' . ' 

volcanic breccia is overlain by a thick succession of volcanic rocks 
I. . I ' .J l 

, i represented mainly py dark gree~ to dark grey~ medium to basic, 
. ,, . ' ' ' 

porphyritic and amygdaloidal lavas. The top of this succession was 

not observed, but the rocks outcrop along the shor e s of Porritt 

Creek for 250 to 300 yards upstream from its mouth . 

The upi;e~ ' pa.rt of the Jura ssic volcanic assemblage is 

represented by somewhat different volcanic types, which are best 
I 

exposed at Rugged Point and inside McLean Cove. Rugged Point is 

composed entirely of these volcanic types, and ~t the southeast base 
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of Rugged Point and on the west side of McLean Cove they dip beneat h 

the strata of Division A of tho Upper Jurassic group. 

The succession on Rugged Point is typical of this part of 

the Jurassic vo lcanic assenb l age . It consists, apparently exclusively, 

of various volcanic tuffs, volcanic breccias , and medium to acidic 

lava flows. Acidic(?) , brick-red to dar k r eddish, crystal tuffs and 

similarly ·coloured porphyritic lavas, with phenocrysts of alkaline 

feldspar, abound in most beds and form nearly the who l e of the middl e 

part of the section. The uppermost f ew hundred f eet of the 

succession, however, consists mostly of dark grey to gr eenish grey 

tuffs and highly a.mygdaloidal, probably andesitic , l ava flows . Yet 

even in this part the mor e acidic crystal tuffs and porphyritic 

l avas a r e conunon locally. The lowest beds ar e r epr e s ent ed by more 

basic, dar k gr ey to greenish grey, volcanic tuffs and somo volcanic 

breccia i nt erbodded with dar k amygdaloidal or porphyritic l ava s 

somewhat similar to t hose of the lower part of the Juras s ic a ss embl age 

already described. The base of these rocks is not exposed on Rugged 

Point. 

The visible thicknes s of the Jurassic vo lcanic a ssemblage 

at Rugged Po int mo.y be estimated as 1,500 to 2,000 f eet. A more exact 

measurement is not possible as the who l e succession, which generally 

strikes north 20 to 40 degr ee s east and dips 30 to 40 dogr oG & southeast, 

is rather strongly f aulted and dipn and strike s vary locally. 

Age 

The age of the Jura ssic volcanic rocks can only be i nferr ed 

from their relations to bette r dated overlyi ng and underlying strat a . 

The fact that in some exposed s ections a considerable thiclmess of 

sedimentary rocks lies betwoen the zone of Monotis subcircularis Gabb 

and t he ba se of t he Jurassic vo lcani c rock s make s it ver y i mprobable 

t hat the l atter ar e also of Upper Trias sic ago . It has a lready been 

point ed out that strata above the zone of Monotis subcircularis may wel l 
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be of Rhaetian Age, and, if so, that the overlying volcanic as semb l age , 

under present ~9:nside~ation, could hardly be of Tria ssic age . 

Furthermore,. theso vo lcan~c r ock s overlie ~he youngest sedimenthry 

oembers of the Upper Triassic Serie s disconfor:ma.bly, or possibly 

even with a structural unconfox+nity, in consequence of which there 

is even less possibility of t hem being of Upper Triassic age. 

The Juras sic vo lc anic rocks are overlain unconformably by 

mar1ne deposits of Callovie.nAgo (on.rtl.icst Uppor Juro.ooic). It would , 

ther efore , seem most probable that they were f or med e.t some Lower or ( '?) 

Hiddle Jurassic time . 

UPPER JURASSIC SEDIMENTARY ROCKS 

In several parfs of the map-A.reo., a thick succession of 

fossilif er ous sedi ment ar y rocks is expo sed . According to the fossils, 

thes e r ock s ar e all of Upper Jurassic age , and it has boon found 

convenient to subdivide t hem i nto t wo major parts, designated Divisions 

A and B r e spectively. 

Division A 

The strata of Di vis i on A overlie unconforma.bly t he older 

assemblages of the ar ea mapped , and ar e best exposed between t he 

southcas t ba se of Rugged Point and the northeast ba se of Brecciated 

Point. Within this ar ea they occupy most of i1}1e shore , and s eem to 

extend inland for some distance. The f ollowing description of the 

upP.er three members of this division is based exclusively on their 

exposurce in this limited area. The lowest member , however, is 
; ' I 

unsatisfac torily represent ed her e , and i t s description is based on 

better exposur es on Ka.poose Rocks, Jurassic Po int, and i nside 

McLean Cove . 
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; Sa.ndstone-Limas,tono Member 

The lowermost member of. Divi,sion A, referred to ·in this 

report as the Sandstone-Limostone member, presents a great diversity 

of .;fa:ci es and ,thickness in; the: various sections withir,, the area 

mapped. Sections differ so mu.eh· .fZ'Or.t one another in their 1i thology 

and thickne'ss that only the r e semblance of c ertBJin beds and the 

fossil ·contont prove that these .. difforences are due to cho.ngos in 

fn.ci e's and not to difference .i:n -0)ge . · Two principal f acies gr oups 

have been recognized, but some sections do not conform e.xa.ctly to 

either of these . 

One principal facies group was obser ved on Kapoose Rocks 

and on t he northea.st side of iVIcLea...'Yl. Cove, where it is cha.rn.cterized 

by an insignific a...~t thickness of basa l congl omerate overlain by 

calon.r eous sandstone , siltstone,and gr eywacke . No limestone was 

observed . 

., 

On Kapoose Rocks, several f eet of coarse, basal conglomoro.to 

is overlain by 5 to 10 f eet of finely interbedded coarse grit , fine 

pobblo-conglomorato, o.nd coarse sand , which grade upward i nto 25 to 35 

· f eet of fine-grained gr eywacke , dark grey sandstone, and siltstone . 

The ~rw, in turn, s eems to grn,de upward i nt o the dn.rk grey sha l e 

of ithe succeeding Lower Shale member, a lthough this could only be 

observed at the base of Br ecciat ed Point . At Ka.poose Rocks , just 

above the bA.sal cong lomerate of Di -vi sion A, a rich fauna ·was collected 

.that included Cadoceras doroschini (Eichwald) and its variants , 

Phyllocer a s sp.,, Trigonia sp. i ndct., Cylindroteuthis · sp. indet., etc. 

The same faune. is r epresented throughout the member and · also soems t o 

occur i n the l owermost bods of ~he overlying Lower Shale member. 

The section on tho northeast side of McLean .Cove presents 

essentially the same succes sion o. s t hat on Ko.poose Ro cks. Her e , 

however, t he basa l conglomer ate is onl y a f ew inches thick. It is 



- 21 -

composed of SI!l.ll.~l pebbles n.nd grn.des i nt o coo.rso grit. The overlying, 
~ ! ' I 

thinly .int orheddcd congl omer o.t c , grit, n.nd cn.lco.reous sandstone 

do not oxceGd 25 t o 30 feet in thiclmess n.nd i; r o.de upwn.rd into dt::trk 

grey shale o.nd siltstone. A Cn.docern.s doroschini (Eichwo.ld) 

fn.uno. wn.s also collected in this locn.lity i n c n. lcn.reous sandstone and 

grit some 20 to 25 feet above the bo.so.l conglomerate. 

On the southwost end of NicLean Covo, at the southeast bn.so 

of Rugged Point, n.nd irnmedin.to ly south of tho mouth of Tn.tchu Creek 

at Jurn.ssic Point, a thick succession of beds is exposed that is 

totally distinct li thologically from. the bods alron.dy described. 

However, as it carries for tho most part the srune f n.una , it must be 

.considered as r epr esenting the other pri~cipal f n.cies of the Sandstone-

Limest one .member of Divisi on A. 

The succession n.t JurQssic Po i nt is the most complete , except 

for the lowermost beds, which n. r e not exposed ; it will bo described i n 

. some detail. The basal bed s n.nd the actual cont act are masked by 

boa~h deposits, but it seems probn.blo tho.t the beds n.r e similar to 

tho se on the southwest side of McLean Cove. 

The lowermos t bods visib l e outcrop on the ri(Sht 'ido of the 

mouth of Tatchu Creek and consist of 60 t o 75 f oot of finely i nt erbcddod 
. ... 

impur e lime stone , cn.lcn.reou s sandstone, co n.rse o....~d fine grit, and 

fine conglomerates . Mo st of these beds show pronounced crossbedding . 

The matrix and. most of the grains and pebbles ar e cn.lcareous. The 

.coars er beds appear t o pr evai l in the l ower most 20 f eet of the 

section and nearly disappear in its upp er pnrt. An abundant faunQ 

occurs in many beds. It i nc l udes i nocer a.mi close to, or i dentical with 

.!.:_ obliquiformis McLen.rn, which forrq_s the bulk of the fossils, and 

bel emno ids of the genus Cylindrotouthis, abundant in some beds. The 

only fragment of an ru:unonoid encountered Q f ew feet above the bottom 
.--;,. 

of the section does not admit of exact determination, a lthough possibly 
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it belongs to Cadocera s ex gr. doroschini (Eichwald) . About 50 

to 60 feet above the ba se of the section Cado~e ra s doroschini 

(Eichwa~d) abounds in two beds of calcar eous sandstone . 

These beds gr~de- upwards . into about 100 feet of dark grey 

to nearly black siltstone, fine-gra ined greywacke , and shale , 

interbedded with l enses or rows of concretions of dark calca reous 

shale or impure limestone; at l east one thick b ed of coarse 

conglomerate was observed. Hore ,, a lso, the mn.tri~ is r ather 

calcareous in many beds, some of which mi ght be called impure sandy 

limestone . Cadocer as doroschini (Eichwald) abounds in the lower 

30 to 40 f eet be low the bod of coarse conglomer at e . Above t he l att er, 

beyond a narrow disturbed belt appar ently r epr esenting a f ault striking 

about north 80 degr ees west , two or three beds of a siltstone zone 

about 60 to 70 feet thick, ·with limy concretions in the upper 50 f eet, 

yie l ded a totally differ ent f auna , which include s Oppelia ex gr. 

subradia.ta Sowerby, ~ la.to, one or more spec i es of perisphi nctoid 

o.r.unono i ds and juvenile a.mono i ds of the genus Macrocephali t e is ? ~ l a to. 

Also present are Phyllocer as spp ., be l el'!lilo ids of the gener a Cylindro-

t euthis and Pachyteuthis, and some gastropods and pel ecypods a s yet 

undet ermined. The plants were determined by w. A. Bell as cf. 

Sagenopteris goeppertio.no. -,inrd(? non Zigno ) and Nillsoni a sp. of the 
-· ... 

group Nillsonia or i ent a lis Heer . 

The str at a described above grade upward to the south i nto 140 to 

150 f eet of similar, but more lightly coloured, nearly unfossilif erous 

siltstones, sandstones, and impure limestones , i nc luding some coarse 

sandstone and grit. The top of this succession is mark ed by a 

conglomerate bed l foot to 1-E f eet thick, composed nearI.y __ : ~pt:i!r e ly of 

fairly well-rounded volcanic pebbles • . 

Above t his conglomerate bed the gener a l character of the 

sedimentar¥ _beds r emains ~nchanged for about 400 to 450 f eet across the 

strike.but finer siltstoneg and sandy or ca lco.reous , light gr ey t o brownish 

sha l e pr edomi nat e . About 50 feet above the conglomero.te. a dar k gr ey to 
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nenrly blnck, somewhat r os istnnt bed of limy siltstono or shnl~, with 

abundant calcareous concretions , proved to be fairly fossilif erous, 

Cadocera.s doroschini (Eichwa ld) nnd its Yn.ria.nts, and Phylloceras ox gr. 

oolumbianum Crickmay predominate. Brachiopods , e;o.stropods; and 

pelocypods ar e r epr esent ed , but have not yet been determined. Be l omnoids 

are rar e and poorly preserved . At no other bod were fossils found. 

On the southern side of Jurass ic Point, the bed s described 

above grade upward into r ather sandy limestone or limy siltstone 

interfiugered with ca lcareous sand. Hore, a.gain , is a fairly abundant 

fnunn, consisting mainly of inooernmi close to or iaentica.l with 

Inoceramus nbliquiformis McLearn . Bolemnoids close to Pnchyteuthis 

densus Meek o.nd Hayden were observed , and a.ro very abundant in certain 

bods . No runmonoids weru colloctod. 

These limy b ods gr n.do upwo.rd somewhat abruptly into 30 or 40 

f eet of calcareous sandst one and grit carrying scattered pebble s and 

lensos of gra.vol , with a 4- to 8-foot bed of coo.rs o conglomerate in the 

middle . The conGlomcrnte is compo s ed of r ounded pobblos of lavn, n.nd 

is interstratified with sever a l bod s Of coarse grit , coarse SQndstone , 

and fine conglomoro.te . Fossils collected in the sandstones above the 

min conglomern.te bed include : Co.cloccra.s doroschini (Eichwo.ld), Phyllocer as 

sp. indet ., and 1 Rhynchonolln' sp. indGt. 

This zone of coa.rse , arenaceous beds gr ados upward into 

another siltstone-sho.lo successioJ;J.,, the visible thickness of which is 

200 to 250 f eet or more. In its lower part, calcareous sand, grit 

beds , and sandy limestone still appea.r interbedded with siltstone nnd 

sha.los, but in the upper pc.rt s.iltstono and dark coloured shale predominate . 

They includ~, however, numerous rows of variously sho.ped concretions 

of lime stone nnd thin beds of imptire limestone' a.Ild a few 1- to 3-inch beds 

of greenish grey sandstone . 
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About lQO, feet a.bove· the mn.in conglomeratG. of the underlying 

section,. a. bed· ·of impure qla.yey l~mo· stone is, roplete. w~ th Cadocoras 

doroschini- ~Eichwald) nnd its va.riants and some Phyllocer'ls sp. ,indet • 

. and belem.noids. The some fauna wa.s ~lso encountqred in fine-gra.ined 

sandstone and limy siltstone scvera.l f oot a.bove ~nd below this bed . 

About 50 .to 60 feet higher in the succession, a thin bed of limestone 

was encountered that car~ied abundant. but poorly preserved pelecypods 

(Inocerrunus ?). The intorm.odiate beds and the upper pa.rt of the 

siltstone-sha.le zone have not yielded any fossils. The top is 

concealed beneath. the s ea. . 

All the beds o.bovo the rna..in conglomer1J.te a.re exposed a long 

the southern side of Jurassic Point where they form a br oad s emi

circle plungi ng westerly town.rd tho sen.. This trond is especially 

apparent in the beds of the arenaceous zone , n.nd is repeated in al l 

the younger beds of the section and probably, in the older bods as 

well . On the southern side of Jurassic Point, nll the bed s exposed 

arc so trokon by 11 dense network of faults th'lt they form in places 

a. v.eritahl e t ectonic. brecc i a . Tho :main .conglomerate bod, for oxo.mple , 

is shn.tter ed into dozens of blocks 10 to 100 feet square with r e lative 

displaeemonts of 10 to 150 f eet. 

At the southea.st base of Rugged Point , near the northern 

end of the area mapped, . only a.bout 150 to 200 f 9et of impure lime stone, 

cn.lcaroous sn.nd~tone, and grit , with ·a considerable amount of coarse 

conglomerato in the l ower part, ar o 8xposed . Thes e beds strike north 

20 to 25 degrees east ; . dip 40 to 45 degrqes . .southoast, ru1d so lio 

between the Jurassic v.olco.nic rc;,icks, which dip l;>eneath thom, and those 

of younger members of Division A, which are. expos ed. about i piilc 

farther south. The upper most beds of i mpur e limestone have yielded 

numerous inoccrn.mi close to or identical with Inoc eramus obliquiformis 

McLonrn, brachiopods, bolomno i ds, pclecypods , and plants . Tho last 
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wore deterr:iin0d as cf • Sagenopteris gpep-p'e°·~fonn Wnrd (? !:on Zigno) 

by W.A. Bell, 'Who reports on the plant lots from Jurassic and Rugged 

Points: "The above lots are considered to be of the same age . The 

plant remains a.re all fragment ary, but ther e is no question t hat the 

species design ated nf. Sagenoptoris goeppertiana is the same as one 

r epresented by complet e l eave s in the upper part of the Yakoun 

forma.tion ( oftrly Uppe r Jurass ic;) of Skidegat e Inlot, Queen Charlotte 

Island'1 (McLearn, 1949, P • 17). Ther e seems , ther efore , no question 

as to the correl ation between the s edimenta r y beds exposed at Rugged 

Point and t hose at Jurassic Point . 

On t he southwost shore of i'foLean Cove a very similar 

succession of bed s is exposed. Although pal t=1.eontological evidence 

is not conc lusive , t hose beds are t entative ly accept ed as equival ent 

to, and of the s~mo facie s as , the sections of t he Sandstone-Limestone 

member discussed above . The section at McLean Cove is especially 

i nteresting as it is t he only one i n which the cont act between this 

f acies and the underlying Jurassic volcanic rock s is expo sed, At the 

base of a small point at t ho entrance to HcLea.n Cove , t he coarse

grained crystal tuff, wit h a r eddish tinge and cont aining irregular 

inclusions and l ense s of co ars o , dark gr eenish tuff, is overlain by .n. 

conglome r at e compo s ed of pebbles and boulders 1 foot to l i f eet in 

diameter, mostly poorly round ed , of volcanic rocks that appear to be 

clorivod locally . This conglome r ate r ests on an uneven, eroded 

surface of the und erlyi ng vo lcanic rocks, apparently with a shQrp 

angul ar unconformity. Only the lowermost 5 to 10 f eet of the 

conglome r ate is coars e and poorly sorted i n this outcrop , but on the 

northwest side of the po i nt and farther we st a long the. shore 50 to 

75 foet of similar cong l omerat e can be seen, and neither top .nor bottom 

is expos ed • . 

Above the coarse conglome r at e is 60 to 80 f eet .of much finer, 

better rounded ruid sorted conb l omerato , i n which f ew pebb l es exceed 

5 inche s i n diameter . Overlying this aro 20 to 30 f eet of thinly 
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interbedded CO '.l.-rsor cong~omernte,t fine- gr o. i ned coni;loncrato , o.nd e;ri-t, Thesep 

in turn , gr ade upward into 150 to 175 feet of mixed volcanic-

sedimontg.r y breccia., wi t h onl y a fow rounded pebbl es . This succession 

is conforma.bly ovorlain ···by about 150 f eet of distinctly crossbedded, 
·_; 

calcar eous sandstone or i mpur e , fragmentary (elastic ) limestone 
1,' I ' I 

interfinger ed with t hi n beds of grit or fine conglomerate that is 

so similar t o the l owermost beds of the Jurassic Point succession 

a.nd that at Rugged Point that the writer considers it possiblo to 

correl at e them, de spite the fa.et that this zone at McLean Cove has 

only yielded a f ew indeterminable brachipods (? 1Rhyri chonella 1 ), and 

Pecten cf. ~Sowerby, which are not diagnostic. All the calcareous 

beds of t his zone a re poorly sorted, and sand grains and even small 

pebble s occur eve~ in f ine- gr ained calcareous sandstone or impure 

limest one . 

A coarse congl omer ate bed , 5 t o 6 feet thick, overlies the 

calcar eous zone with a sh~rp, uneven contact, suggestive of er osional 

disconformity. The cong l omerate , in turn, gr ades upward into about 

350 f oet of volcanic broccia or coarse t uff , which shows little sign of 

r eworki ng by wat er . Overlying t his is grit and sruidstone , 40 to 50 

feet of which ca.n be measured, a lthough t he top is not exposed. 

Lower Shale Member 

The Sandstone-Limestone member of Division A is overlain 

conforma.b ly by a.bout 250 to 300 feet of da.rk grey shale a.nd · · }.· 

containi ng.many rows of shale or ·limestone concretions and fine beds 

of dark gr ey, impure limestone . · This is designated the Lower Shal e 

member, and · onl y a. f ow not diagnostic pe l ecypods and .ariunonoids were 

found i n it. At t he northea.st base of Br ecciated Point, . the shale and 

siltstone beds assumed -to r epr esont ,the baso of t he membe r yielded n 

f ew i mperfect arnmonoids, which s eem to belong · to one of the varieties 
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of Cadocer a. s doroschi n i (Eichwa l d ) and t o Phyllocer a s sp . i ndet., a s 

woll a s a. f ew pe l ecypods, brackish wat er gastropods, and pl ant r emai ns. 

None of t he se is consider ed diagnostic. 

Sandstone Member 

The· Lower Sha l e member gr ade s i mperceptibly and rather 

gradually upwards i nt o gr eenish gr ey sandst one and finely gr a i ned 

greywacko r eferred to as the Sandstone member. Although t he t op and 

bottom of t his member wer e nowher e seen' i n one s ection, i ts t hickness 

is be lieved to be about 200 t o 250 feet. 

I n t he l owe rmost beds of t he Sandstone member, an abundant 

f auna., i ncludi ng Car diocer a s ex gr. lillooet ens e Reesid8, Phyllocor a s 

spp., Lytoc or a s sp . i nd,, Cylindrot eu t his sp . i ndot., Auce lla bronni 

Rouillier, Auc ella bronni Rouillier var. } egumi no sa St oliczka , 

Pleuromya vancouver ens i s lNhi t eave s, Pecten spp_., and other f or ms no t 

a s yet det er mi ned, _make s its fir st appear ance . So f ar ai,; could be 

a scertai ned , Cardiocor as ex gr, lillooet ensc Rees ide is strictly 

confi ned t o t he l ower part of th8 succes s i on 8.nd W'\.S nevf,Jr found more 

t han 100 f eet n.bovo its bc. s e . .All other fo r ms pers i st t o t he t op , 

and, wit h t he pos s ible except i on of Aucel l a br onni Rouillier var. 

l ogumi nosa St oliczka , continue i nt o tho overlying Upper Shnl e member. 

I n gener a l, au ce llas appear t o be s carce i n t he l ower part of the. 

member carrr i ng Cardiocer a s ex gr. lillooet ense Rees i de , but ar e l oca lly 

abundant i n its upper part. Some i ndet er mi nable pl anto wer e f ound in t ho 

upper part. The fos s il~ ar e di str ibut ed very irregul ar ly, and soem to . ' 

bo mo stly confined t o calcar eous nests or concr ~tions, or t o in~ividual 

t hi n beds withi n t he member, Somo parts ar e near~y barren of fo s si ls. 

The upror mos t bed s of t he Sandstone member s~ow a con s ider ab l e 

increaee of politic particles a:Q.d should more . p~operly be. r ef erred t o a s .. ' 

eilta~ore t han fine- .gr a ined sand$ tone . They n.r e tnµ1sitional t o t he 

sha l e of t he Uppe r S_ha l e member .and e.r e exceedi ngl y r i ch in r ovrs of 
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various l y shaped limestone concrotions t hat contai n abundant and 

excellently pre ser ved foss iis , This f auna seems t o bo r n.t her cl ose 

t o t hat fr om the overlyi ng Upper Shal e member. I n addition to Aucelln. 

bronni Rouillier and o t her pe l ocypod s mentioned above , l ar ge Phylloc8r a s 

ex. gr. gl ennense Ande r son, Auc clla ex gr. k irghi sons i s Soko l ow, and 

l ar ge Lyto cer as sp . i ndet., char acter is tic of t he Uppo r Shal o member, 

oe.ke th<::· ir fir st c.ppeo.r o.nce . Thi s transitional zone gr ades upwar d 

i nto dar k gr ey shal e , with few i f any l i mest one concretions and some 

t hin bed s of gr eenish grey sandst one t hat form t he basal beds of the 

Upper Shal e member. 

- Upper Sha l e Member 

The na...'Tle ' Upper Shal e member ' hn.s boon applied t o a 

success i on of dar k gr ey shal e beds , wi th numer ous th i n bed s or r ows 

of concretions of dark gr ey, ye llow weat hering , i mpur e , pos sibl y 

do l omitic limestone . It i ncludes , however, some s iltstone beds , and 

a few persi st ent bod s, 1 i nch t o 5 i nche s t hick, of gr eeni sh gr ey 

sandstone , barren of foss ils . 

I n contrast with t he Lower Shal e member, t hi s succ e s sion i s 

ever ywher e fo s silifer ous, a lthough fossi ls ar o r a r el y abundant even i n 

l ime stone c oncret ions and beds. The domi nant and r a t her char acter i stic 

f eatur o of t hi s member i s t he comm.on occurrence of t he l arge , ornrunent ed 

Phyllocer as ex gr. gl onnanse Anderson, Phyllocer as spp . i ndet ., and 

large Lytoceras sp . i ndct. ( ? . ex a.f f . liebi gi Oppel). It is ·oelieved 

t hat no l ess t han f i ve or s i x species of those ' Med i terranean ' 

oJnmono i ds ar e r epr e sented i n t hese shal y beds ; they were t he onl y typo 

of arrunonoid found . The species of Aucel l a a l so appeQr to have changed . 

Au cella bronni Rouillier var. l egumi nosa St ol i czka , abundant i n t he 

unde rlyi ng Sandst one member, was no t obser ved her o , and Aucella br onni 

Rouillie r is common . Aucel l n. kir ghi sens:i.s Soko l ow, or a fo rm r a t he r 

close t o t h i s species , and an Aucella identical with or fai rly cl ose to 
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the Him.a. l a.ya.n ..tl.uce lla. spi tiensis Hold.ha.us s eem t o be cha.r o.cteristic 

of the Upper Sha. l e member. The l atter f or m wa. s not evon obser ved in 

the trans i tiona l beds. Further observations ar e , howovor, needed 

b efor e a decision can be r each ed on the r egional i mportance of the se 

faunal change s. 

The visible t hickness of t he Upper Sha. l o member is ostimat cd 

at a.bout 230 to 250 f eet. I ts t op wa.s, however, nowher e socn . The 

member r epr esents the t op of Division A of the Upper Jura ssic Serie s 

a. s he r o. defined . 

Ooutuot Hel at ions 

The pr e sence of an er osional di sconfo rmity between the 

Jur ass ic vo lcani c r ocks t:tnd t he l owermost beds of Di vi s i on ii. of t he 

Upper Jur assic Se ri es is quite appar ent in t he sect ions studi ed . 

Furthe r mo r e , on Ka.poose Ro cks off t he mout h of Ka.poose Crook, t he 

sands t ones of t he l ower member of this di·ri sion r es t directly on t he 

Thi n l y Bedded me:r.i.ber . of t he Upper Triassi c a s semblage cont a i ni ng 

Ivionoti s cf . subc i rcul a r is GF.l.bb , wher eas in McLean Co'To, a.t Rugged 

Point, and at Jurfl. ss ic Po i nt t hey o-verl ie the Jur ass ic vo lco.nic r ock s. 

This suggests t hat consider ab l e defor m':l.tion n.nd subsequent er osion 

of t he ol der r ock s must have ta.ken pl ace pr io r t 0 t ho i nvas i on of 

t he early Uppe r Juras s i c sen. . A conser vative 0stimo.t e of t he t hiclmess 

of strat a r emoved a.t Kapoo se Ro cks t y t his pre- Upper Jura ssic er osion 

is 2,000 or 3, ttO feet; it may have been much mor e . It is uncerta i n , 

however, whet her t his r eEi onal unconfor mi't y i s i n t he nat ur e of on 

o.ngular discor da.,.'1c o, such a.s would n.ccompany mount a i n building . At 

Kapoo se Ro cks, t he discordance , i f such it be , does not appear to 

exc eed 5 or l t degr ees. At .MoLean Cove , on t he other hand , t he beds 

ar e much disturbed and f aulted , and comparison between the di p s a.nd 

strikes of t he ol der vo l canic ::md younger sedi ment ary f ormations near 

t he cont act suggests a strong angul ar d iscor dance . 



.. "'. 

·-' ·I 

- 30 -

-, .. ,_ '.Age 

': i 

, ... 
· On Kapoose Ro ck s · a.riO. at McLean Covt:J ; · Cc.do cer a s · do rtJ) ·Mhi n i 

(Eichwo. ld) :.:.ra.s o£t a i ned f r om bod s overlyi ng , but near tho t op ·of, 

t he basa l congl omer at e . At Jur assic Poi nt, t his ammonite wo. $ first 

f ound about 50 f eet ah6ve the l owest exposur e of · t he member, which 

oxpo'sure is itse lf s omewhat · above the basal cong l omer at e . A narrow 

zone some · 150 f eet above the bottom of t he section hor e ca:rl"'ies -

quite a dif f er ent n.mmono i d fauna , including Oppe lia ex gr. sub r adi ata 

Sow . s. la. t o, macr ocephal oi d ammono i d s, and "Porisphinot e s" sp . i ndet. 
-- - . -·-:i rJ 

The midd l e and upper par t s of the s ection again carry Cn.do coras do r oschi n i 

(Eichwald). 

The Cado ceras doros chi n i (Eichwa l d ) f auna obse r ved at Jurass ic 

Point and e lsewher e i n t he ar ea i s beliovod t o bo of mid-Callovi an 

Lgo . Thi s correl ation i s based mai nl y on the f act th~t, i n Al a ska , 

Cado cer as ex gr. do r os chi ni (E i chwal d ) occurs well up i n the Upper 

Jurn. s sic, Sholikof fo r mation, wi th a zone of S eymouri t es i1nraeni11t e l y 

be l ow it o.ndanotho r zone , with 11i~i ccocephalito s , at the: bo.so of t he 

fo rn~tion, a ll of which f aunas a r e consider ed C~llovian and younger 

t han its l owermos t zone wi t h lfacrocepho.lites macroceph11l1;1s Schl otheim 

(See Kellum, 1945, PP• 203- 208 ). _The plant evi dence supports t his 

view, a s W. A. Bell corre l at es t he l owor beds of t he nember expos ed . ; ·. .. .. . 
. ,. 

at Rug&ed and Jur a s sic Po i nt s with t ho upper Yakoun fo r mation of 
. u. 

Queen Charlotte Islanns, which i s Callo'Jian and carri ed Soymourites . 

The. age of t ho second fauna above menti oned i s uncerta i n . 

Oppolia eA gr. subr adiat a Sowerby i s gener a lly cons ider ed an i ndex 

f os sil of younger Middl e Jura ss i c r ocks (from Upper Ba j ocio.n t o 
' . " .. 

Upp_e r Bat honian ); it i s not known t o occur even i n t he ol de st Uppor 

Jur as sic r ocks (lowennost Callovian zone with Macrocephr,lites 

macrocephal u s Schl ot hei m). The r est of t he tunmono i ds of t his f auna 

ar e not cons i der ed di~r,no stic at t his s t age of our r e search . On the 
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contrary, the occurrence of thie Oppelia fauna between two zones 

carrying Cadoceraa doroschini (Eichwald) and the evidence of plants 

collected .with it favour its early.Upper Jurassic age (Lower Callovian). 

However, the occurrence of a.probable fault ut the base of the Oppelia 

- Zone striking r.oughly par.allel with the •~riko of the beds r:JEJ.y account 

for the presence of Middle Jurassic rocks between the two !';ones of 

undoubted Cnllovian rocks . Additional etudy of tho Cnunn oon~erned ~ 

is needed, however, before a decision as to its Middle Jur as sic age 

can be reac~ed. For this reason the writer has not shown the presence 

of the Middle Jurassic rocks on his mo.p o.nd for the time be ing treats 

the rocks of the Sandstone-Limestone member throughout the area mapped 

as gf Callovian age , 

The age of the Lower Shale member is uncertain, a lthough the 

occurrence of Cndoceras~like runmonoids in its lowermost beds sugge sts 

that it may be Callovian, nt leas+, in part. 

The lowermost part of the overlying Sandstone member conta ins 

Cardioceras ex gr. lillooetense Roeside and Aucella ex gr. bronni of 

Oxfordian Age. The same ago seems true of the upper part of the 
. 

Sandstone member, which does not contain Cardiocera s but curries the 

srune Aucelln bronni (Rouiller) and!::.!._ bronni var. l eguminosa. However , 

these Aucella sp ecies may range upward into Lower Kimmoridgian and the 

boundary between the two stQgos cannot be placed definitely at present • 
. 

The passage bode to the Upper Shale member conta in ribbed Phyllocera~ 

ex gr. gl ennense Anderson, which, in Cnlifornia , characterizes the 

Knoxville seri es of very lnte Jurassic , Portlandin.n Age. Although not 

conclusive # thi~ evidence favours a Kimmeridgian rather than Oxfordinn 

Age for these pnssagc ~bcds. The same is true . for the Upper Shale 

member itself, where Phylloceras ex gr. glennonse Anderson is 

associated with Aucella ex ~r . bronni mo r e ~dvanced tha.n ,that i n the 

Ox~ordian members of this group. Aucella ex gr. kirghisensis Sokolow, 

in particular, appears to be more suggestive of a Kimmeridgian than 

Oxfordinn Age for this member . An early Kimmoridgian Age seems more 



- 32 -I 

like l y than l a te Kimrneridgian, us , in th0 l atter, :.ucolla ex gr. 

mosquensis (Buch) should be pre sent, but it was not olj servod even i n the 

youngest beds of t he UpFer Shale me~bcr. However, the upper ago limit 

of this member cc.nnot bo definitely de cide~ a s yot oxcopt tho.t it 

.c~nnot be youncer t han ~he upper part of tho Kimmeridgi nn St o.go . 

Structuro 

The l ar gest ar ea of strat a of Division~ lie s botween Rugg~d 

Point o..nd Brecciated P )i nt . It appoc.rs t o r opr osont a basin-like body 

whose northern extremity is pr obab l y a t McLean Cov·e but whoso southern 

and ea.st ern limits have not been osto..bli shed . Strat a ·within t his 

basin ar e gently fold ed, with a gener a l strike o~ north 20 t o 40 dogr u0 s 

west and dips of 20 to 40 dogr~es , and .a.re mostly much 'l ess fault ed 

than those at Jurassic Poi nt or tho older r ock s of the map- ar ea . 

The occurrunce at Jurassic Point is believed t o r ep r esent 

t l:'ro ea stern end of · a similar basin-like structure mainly conc eal ed 
., . . 

beneath the sea ~ 

An isolat ed· ·outcrop of the Sandstone 'member at Eo.'storn 

Ent~ar'i:c El Rocks ·c annot bo connected with e ither of tho ba sins describe<l 

above and may r epr e sent part of a third , basin-like structure conceal ed 

beneath the sea . The r ocks exposed ar e steepl y fo l ded o..nd strongl y 

fault ed . 

DiYision B 

On the northern part .of Grassy Island, on McQuarry Islets , 

and on a f ew small r eefs adjoini ng G! assy Island to the north, is 

exposed .a succ ession of :narine Upper Jurassi9 beds t hat ar e undou!:ltodly 

younger than any part of D.ivif;!ion A. This succession is ~eferrod to a s 

Division B. 
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Division B consists essentially of 450 to 550 feet of light-

coloured, grey to bluish grey shal<e, with numerous thin beds or rows 

of concretions of grey, impure limo stone or ·calcarooU:s shale. _, lt is 

divisible into three members: a Lower Shale member, 300 to 350 feet 

thick; a Sandstone~Siltstone member 25 to 35 feet thick, composed Of 

siltstone ruid very sandy shale with 10 to 15 feet of sand.stone in the 

middle part; and an Upper Shale member 130 to . 150 foot thick • 

The lower part of Division B, up to an horizon some 9() to 

100 feet below the base of the Sandstone-Siltstone member; is 

characterized by the presence of Phylloceras apparently identical with, 

ot ·rather ·closely related to Phylloceras reticule.tum Burghard and to P. 

subplicatium Burghardt, · and by occasional belemnoids of the genus 

Cylindroteuthis. In the higher bed£ of the division, no determinable 

a.nunonoids *3re found except nen.r' the contact with Lowe.r Cretaceous 

strata. 

Aucellas a.re ~ommon throughout the succession, and are rather 

numerous in certain beds. It seems probable that several Aucella 

zones will be distinguishable with further study, as no less than half 

a dozen species and several varieties seem to be represented. At 

present, however, only two zones can be distinguished with certainty~ 

The lower zone, embracing all of Division B to within 40 or 5d feet 
: • . 

of the contact with Lower Cretaceous rocks, is characterized by a host 

of small, thick, and more or les.s strongly curved forms of the group 

of Auqella mosquensis Keyserling and Lahusen ~ Buch, which Pavlow 

(1907, PP• 50-54) has split into several species and designated e.s a 

branch of Aucella russiensis Pe.vlow. This· rather complex taxonomic 

problem cannot be discussed here, and the collective name Aucella ex gr. 

russiensis Pavlow will be used conditionally in this report. However, 

the forms described by Anderson (1945, PP• 964-968) as Aucelle. stantoni 

Pavlow, Aucella andersoni Pavlow, Aucella russiensis Pavlow, etc ., 

appear to be characteristic of this Zone. 
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I n t he upper most .40 t o 50 f eet of Di vi sion B, anot her 

Aucell~ fauna aFpear s , which cons i st s of l ar ge , t hick , cur ved , and 

t h ick- shelled f or ms , some appar ently i dentical with Aucella rugosa 

(Fischer ) and s ome a new but r el at od f on:t . Llthough t he ol der gr oup 

of Auc ella ru ss i ensis Pavl ow appears t o be comp l et e l y r ep l a ced by 

Aucella ex gr. r1MosaFische r in t hese upper most beds it s0ems 

.pr obabl e t hat t he l atter a r e descendants of the fo r mer gr oup ; tho 

sub j ect, .. however, r equir e s fur t her study . I n t he upper most 2J .. t o 25 

f eet of t he suoooss i on a f ew poorly pr e served ar.rmono i ds wer e collected . 

So f ar it is onl y poss i b l e to say t hat a Phyllocer as sp . indet., one 

oppelioi d f orm, and one perisphi nctoi d f or m ar e r epr esent ed among them. 

Be l er.mo i ds of the genus Cylindr ot euthi s occur t hr oughout t he succession, 

but most specimens ar e f r agment a r y and i ndet ermi nab l e . 

Age 

·rt i s cer tai n t hat all of Divi s i on B i s younger t han the 

youngest member of Di vision A. All members of t he gr oup of Auc ella 

r ussiensis Pavl ow r epr e sent a di f f er ent and di st i nctly younger stock 

a s compar ed with Auce lla ex gr. br on..-rii Rouillier, which was found onl y 

i n t he upper part of Di vision A. So f ar, no t a s i ngl e Aucel l a fo r m common 
,. 

t o bot h di visions has been found . All f or ms of A. r u s s i ens is collected 

i n Division B ar e identica l wit h , or close l y r el at ed t o, the au cella s 

of t he Knoxville Serie s of Califor ni a or t o t hose.of so-called Vo l gi an 

St age s of centra l and norther n Ru ss i a , Siberia. , and t he Arctic. As 

the s e beds ar e consider ed t o be t he undoubt ed equ i va l ents of t he 

Portla.nd i an Stag~ (in. t he broad sen se of Ar ke ll, 1946 ) of No rthwest er n 

Eu r ope-, t his may a lso be accept ed a s t he age of Di vision B. 

The extent of the gap between t ho younge st beds of t he 

Upper ·Shal e member ·of Division A an<'l the ol dest beds of Di vi sion B 

' is not exactly known . For one t hi ng , it is not yet poss i bl e t o 

decide whet her the Upper ' Shai e member includes Upper Ki mmeridgi an 

strata, and , fo r anot her , the strat igr aphic po s ition of t he l ower mo st 
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beds of Division B is still uncertain. The stratigraphic gap 

between the two seams, however, t o be substantial. Beds containing 

Aucella ex gr . mosquensis (Buch) ~ Keysorling ~ La.husen, which 

correspond approxinately with Upper Kimmeridgian and lowermost 

Portle.ndian, should normally occur between Divisions A and B. They 

have not been f,ound in the area mapped , but the writer has seen 

Aucella ex gr . mosquensis (Buch) in collections ma.do in Tyaughton 

Creek Valley, British Columbia, from beds younger than those .with 

Cardiooeras spp. and Aucella ex .gr . bronni Rouilli er that oorrospond 

vnth Division A of the present area. 

The a.ucel~as of the group A, rugosa Fiocher, whi?h 

characterize a narrow zone at the top of Division B, are ~lso 

index fossils Q'ff' the Volgian Stages (Portlandian), and are not 

known anywhere to ascend into the lowermost Cretaceous, 

Although present .information seems to indicate that even 

the oldest beds of Di7ision B are ~ortlan~ian , the exact position 

of the base of the division within this s.tage cannot be definitely 

det&rmined, Apparently, not even the upper part of Division B 

includes any Lower Cretaceous bods, as the Aucella fauna at the top 

is still essentially Portlandian in character . Moreover, the 

character of the Auoella fauna change s abruptly at the erosional 

disconforroity at the top of the division, where Aucella ex gr. rugo sa 

Fischer disappear~ completely to be replaced by quite a different 

Aucella fauna of Lower Cretaceous affinities . · The amount of 

Portlo.ndian missing below -this disconformity cannot yet be det ermined 

because of the l!ack . of. index a.mmonoids and ·the uncerta.ini ty as to 

the stratigraphiec ra.nge of Aucella ex gr . rugosa Fischer within the 

Portla.ndia.n Stage. 

Nothing definite is known of the structural relations 

between Division A and Division B, as nowhere do they occur in close 

proximity. However, the close agreement of strike andd.ip of the 
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Sandstone member of Division A on En.stern Entrance Rocks with thos e 

of the rocks of Di vision B on the western part of Grassy Island 

suggests a general accordance. 

JURASSIC AND CRET~\CEOUS FELSITIC TO PORPHYRITIC INTRUSIONS 

The Upper 'I'riassic sedimentary assemblo..g;e. the Upper 

Triassic or Jurassic wat erlain pyroclastic rocks and· tuffaceous sedi

ments, and the Jurassic volcanic rocks are nearly everywhere intruded 

by dykes and sill-like bodies of light-coloured and apparently 

acidic i gneous rocks of felsitic or porphyritic t exture . I n many 

places the se rocks are mineralized with pyrite, and weather r eddi sh 

or tavm.y. Few of the bodies exceed 20 to 30 feet in thickness , but 

at Brecciated Point an irregul ar sill-like body, 200 to 400 f eet 

thick, of light-coloured felsitic rock intrudes the Thinly Bedded 

member of the Upper Triassic a ssemblage , and was observed along 

strike for mo r e than 2,510 feet . This body is the only one large 

enough to show on the map . 

Some of the above dykes ond sills are definitely int~usive 

into Juras sic volcanic rocks , and the l atte.r were nowhere observed 

to overlap the intrusions unconformn.bly. Only a very f ew small, but 

lithologically similar dykes have been observed intruding Upper 

Jura ssic and Lower Cretaceous rocks, and none was seen intruding 

Tertiary rocks. A J~ras sic or Cretaceous Age is, therefore, 

suggest ed for t _hese intrusive bodies, but it is possible that some 

may be older than the Jura}sic volcanic rocks. 

The age relationsbetween these felsitic to porphyritic 

intrusions and the .Upper Jurassic or Cretaceous granitic intrusive 

bodies remain obscure, but it seems possible that they each represent 

differ ent phases of the sa.rne magmatic invasion. 
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UPPER JURASSIC OR CRETACEOUS GRANITIC INTRUSIONS 

-
Granitic intrusions wero observed at only two places 

in the area, both in the vicinity of Tatchu Point. One l ocality 

is on the northwest side of Sandstone Point, where several 

irregular bodies 1 50 to 100 f eet square , of light-coloured aplitic 

or pegmatitic rock intrude the Jurassic volcanic rocks at their 

contact with Tertiary sandstone, the latter overlapping unoonforrna.bly 

both volcanic and intrusive rocks. 

~ Another, larger area of the se .intrusions is exposed on the 

west side of the broad open bay lytng between Yellow Bluff o.nd Tatchu 

Po i nt . The most easterly occurrence is that of isol~ted blocks of 

coarse- grained granodiorite in the br eccia of a large fault zone , to 

the west of which tne Jurassic ~olcanic rocks are intruded by 

irregular, minor bodies of light+coloure~ aplite, pegmatito, or 

granodiorite . Farther we st,_the : r el ntive amoun~ of intru~ive rocks 

increase s to whe r e they predominate, and the. volcanic rocks are . 

r ep r esented by large masses, blocks, and fragments engulfed and partly 

digested by the intrusive r ocks. Both volcanic and intrusive rock s 

are strongly shear ed , broken, o.nd j ointed , and carry a network of 

associated veins a.Dd stringer s of calcite . 

The entir e complex is overlain unconformably by Tertiary 

rocks whose basal conglomerate is l ar gel y compo sed of pebble s and 

boulders of gr anodiorite and volcanic rooks . Nowhere in the vicinity 

of Tatchu Point do granitic rocks appear unmixed ~~th l ess than 

40 to 50 per cent of altered volcanic fragments, blocks , and masses , 

the whole cut by irregul ar bodies of light-coloured aplite- and 

pegmatite-likc rocks. 

The age of the gr anitic intrusions is known only within 

wide limits. They cut volcanic rocks believed t o be Lower or (?) 

Middle Jurassic in age, and are overlain unconformably by Tertiary 

strata. Their relation to Upper Jurassic and Lower Cretaceoua rocks 
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is not ~nown •. Ther efore , nll_that may be sa i d is that they a. r e Upp er 
\ 

Jura ssic .or ,Cret aceous. 

r 
LOWER CRETACEOUS SEDIMENTARY ROCKS 

i 
Lower Cr et aceous s ed iment ary r ock s occupy the southern 

parts of Grassy Island and of IvicQuarry Islets, wher e they directly 

overlie Division B of t he Upper Jurassic Series , a ll of Clar k 

Island to the east of Grassy IslD.l'.ld, and nearly all of t he numerous 

rocks and r eefs around it . They were r eferred to a s the l ne Troe 

formation by Bancroft (1937, P• 4 ), from the original name , now 

discontinued, for Clark Island. 

The lower part of the Lower Cretaceous succession is best 

exposed on t he sout her n po.rt of Gr o.ssy Islnnd , and the higher 

beds at other localities. Lithological and f aunal corre l ations can, 

however , be mo.de 'Gith some certa inty, ·and A. s«i.tisfactory success i on 

ho.s been e stablished . 

Sandstone-Limestone ~·!ember 

Across the centre of Grassy Island the typical li cht -

coloured, grey t o b l uish grey shal e of the Upper Jurass ic, Division 

B is overlain disconforma.bly by gr eenish ~rey calcareous sandstone 

and r ather sandy, fragmental limestone i ntcr bedded with l ayers and 

l enses of ca lcar eous grit .and conglomer ate r ef erred to he r o as the 

Sandstone-Limestone member of t he Lower Cret aceous Series. 

The li tho l ogica.l d i stinction be'b.veen the Lower Cret aceous 

and Jur a ssic strata is . very marked , and the upper surface of the 

l atter is uneven. I nunedi ate l y bel ow the contact, the shale is col our ed 

red or tawny ancl penetr o.ted by numerous burrows of mo.rine o.ni mals 

for a depth of 1 i nch to 2 i nches or mor e . Ju st c,bove the .contact, 

especially i n hollows in the .surface of the shal e , irregu l ar fragments 

or rounded pebbles of sha l e occur in t he younger rocks. Locally 
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these form a pronounced bn.sn.l conglonor n.t o, which :r:ny be o.s much n.s 

6 to 10 f eet thick on the western po.rt of the island. In other 

places, especially to the east, pebbles occur only sporadically, 

and the ba.sa.l conglonern.to is r educed t o a thin bed of calcc.roous 

grit with, here and ther e , a few disper sed pebb l es, or is I'lissing ; 

in such places the disconformity may only be apparent on close 

scrutiny. 

Tho calco.reo:us sand stone beds o.bove the contact ar e 12 t o 

·15 feet thick ·i n plo.ces, but t end t o pinch out towards tho west wher e 

the basn.l conglomerate is t hickest. A local, erosional disconfornity 

occurs · at the top of the ca lcar eous so.ndstone , and is marked by 

another conglomerate up to 12 feet thick . Both conglomer &t e s a r e 

thickest to the west and mer ge on the extr eme western po.rt of t he 

island to forri. a sinElG cons loI!m r a.t o b ed 15 t o 20 fo ot thick intor-

finger ed with n inor l ens0s a.~d beds of s and stone . In the on.ster n 

part of ·thc islmi.d, the upper coni; l omer at e was not ob scr i:Ted and c.ppon.rs 

to have pinched out. Above thos e bens lio some 4 t o 6 f eet of thin-

bedded , gr een- Grey, calcareous S('.ndstone n..nd fragmental, i mpu r e 

limostone that ~re i nclu.ded in t h0 Sn.nc1stone-Limos t ono mrn:tbo r of t he 

Lower Creto.coous Series . 

Lar ge :t thick-shelled , an.:'1.. ri1o r c or l oss flat e.ucellas of the 

group A. ok;onsis Pav low (invalid synomym A. cas cadensis Crickrnn.y ), 

which first appear at the base of the Sandstone-Lime stone member, 

abound in all beds described above and ar e a ccompani ed by Acrotouthis 
.1 .. i 

sp. indot., i ndet erminate a...rmnonoi rl s, and nunterous Dentalium sp . indot. 

This is undoubtedly a Lo~~r Cretaceous f auna . 

Snn.dstone Membor '' 

The Sari.dstone:..Limestone membe r of the Lower Cretaceou s 

Series is overlain conf or nably by 250 to 280 f eet of sedi ment ary 

rocks compos ed principal ly of thick;..beddod, green- grey sandstone ,, 

1qith minor o.m.ounts of i mpur e , fragmcnt a l, ela stic limestone , coars e 
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san.dstone, a.nd ca lcareous grit, which mo.y be referrG~ t o n.s t he 

Sandstone menber. , 

The lower part of this member consists of 20 to 25 feet of 

thick-bedded , gr een- grey sands tone con~aining f ew fossils, over.l a in 

by 4 to 6 f eet o.f impure , fr o.gmenta l limestone carrying o.bundant 
. .i 

aucellas . The se consist of sn~ll to med ium-sized aucello.s that 

may be r ef erred t o a s Auce lla. ex gr. t er ebr atuloides Lahusen, A. 

ex gr. vo l gensi s Lahus en, A. ex gr • . lahuseni Pa.vl ow, and ~ ex gr • 

. keyserlingi d 10rbigny. Orily a few shells , doubtfully r ef er ab l e 

t o Aucella ex gr. okensis Pavlow (small variant?), were collected 

in this bed . 

The r e,maining 230 t o 250 f eet of the membor cons ist of 

bods rich .in o.ucel.las. alternating with beds poor or even barren 

of fossils. The f auna of this part consists almost exclusive ly of 

auoellas ~hat s eem to belong t o the f orms mentioned above . The t op 

. of the · Sandstone member is expos ed in a bluff at the south end of 

the main body of Gr a ssy Island . It consists of 20 to 30 feet of 

siltstone and sandstone , with abundant irregu l ar ca lcar eous or sand-

stone concretions. Those beds cont a i n a rich f auna includ~ng , in 

addition to th~ Aucella sp ecies already mentioned , some a.mmono i ds 

belonging to Lytoceras ex gr. saturnal e Anderson and Phyllocoras 

ex gr. ononense Stanton. 

Shale-Siltstone and Sandstone-Shell Limestone :Members 

. The highe':t members of t he Lower Cret aceous S cries oceur i n 

the rocky fringe of Grassy Island ii:rLmedi ately south of its :rila.in a r ea , 

but are much better expo,sed on Clark Island ancl on the l ar ge islet 

about halfway bet ween the northern extr emities of Grassy and Clark 

Islands. On the . east side of Clar k Island and on t he north side of 

the islet mentioned, beds approximately oquivalent t o the highest 

bods of the S.andstone member o.nc1 carr ying the same Aucella and arnmonoid 
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fauna are overlain by 400 to i50 f oot of sediments f eaturing a 

certaln cyclic alternation. Grit and fine cont~lomorate , r estricted 

to beds from several inche s to 2 f eot t hick , occur at inter vals of 

10 to 30 or 50 .f eet •• Between them.ar c beds of sandstone 4 t o 5 :feot 

thick, r eplet e with :. shells, or shell-:-limest one with a co.lcar eous 

sandy matrix, which are i n most pl aces succeedocl by,, or inte rb E:'.dded 

with, coarse sand stone or grit beds, with f ew or no fossils. Those 

beds, in turn, arc overlain by 5- to 10-foot bods of siltstone, 

fine-grained calcareous sandstone , or sandy shales, with f ewer 

aucellas, but carrying other pol ecypods, gastropods, brachiopods, 

o.nd ammonoids. These may be succeeded by beds of gr ey or bluish 

gr ey sha l e , with f ew fos s ils. The succession is then r epeat ed. Such 

a cyclical r epetition of similar sediments is no t ever ywher e strictly 

maintained, and consider ab l e devi ations fr om the above order occur 

here and ther e . Ther e is a lso a definit e t endency towar d a 

decrease upward in the amount of shale and silts tone , with corre spond-

ing increase in sandstone, she ll-limest one , and grit. It is, 

accordingly, possible to subdivi de tho succession i nt o a Shale-

Siltstone member below, about 150 to 200 f eet t h ick, and a Sandstone-

Shell Limestone member above, about 250 to 350 f eet thick, a lthough 

no sharp boundary can be dr awn between them. 

The Shale-~ iltstone member is characterized by an Aucella 

fauna consisting of Aucella ex gr. lahuseni Pavl ow, an Aucella 

similar t o A. volgensis Lahusen, a.~d other Aucel l a forms not as yet 
• 

well understood . This fauna has probabl y deve l oped from t he Aucella 

fauna of the underlying Sandstone member; both zones have been 
: L 

combined for th0 purpose of this report~ 

Near the top of t he Shale-Siltstone member , the above 

Aucella fauna is gr adually replaced by another fauna including Aucella 

inflat a Taula, !:::.!. cra ssa Pavlow, A. crassicolis Keyserling, and other 

f orms . Some 50 t o 60 f eet above the bottom of the Sandstone-Sholl 
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• 1.·. 

Lim~~to:p.e member, 1 a!\lm.onoids of tho gen:is . Polyptfchi te ~ .. occur in o. 

beQ. ; qf. , shale or . si+tstone about 10 to 12 feet , thick. T~es ~ runmonoids 

. a r !;'.l nssociated with Aucolla solido. Taula, A. ex gr. cro..ssicol.is . '. _ .. 
Keyser_li~g . etc . This fau:na, which may be called the Aucolla. : 

ora.s.1?icoli.s fauna, continue s to the t op of the S a.nds~one~Shell 

Lime stone member. 1.11 soctions studied so far end witl:).. the same 
' . 

resistant b eds of impure shell l .ime stone and ca.loa.r?ous sand~tono 

reple t e with Aucella. ex gr. crassicolis Keyserling , Thesu potls nre the 

!oungest Mesozqic rocks y~t r ecorded .in the map- a r ea. 

Age and Lower Contact Relations 

It is clear from the fore going discussion that the boundary 

between the Juro.ssic o.nd Cretaceous Systems in the area mapped coincide s 

with the erosional dis conformity ' .between the sha l e s of Division B of 

tho Upp er Jurassic Serie s and the overlying Sandstone-Limestone 

member of the Lowor Cretaceous succe ssion, This boundary is especially 

well marked oy the sudden 8lld comp l et e change in the Aucolla fauna a t 

thfs d1sconformity . Be low it only Upper Jurassic aucella s wer e 

observed o.nd :i.bove it only Lower Cr et a ceou s· aucellas • The loct:J,l, 

erosional disconformity within the Sand.stone-Lime stone member is, 

apparently, of no stratigr aphic importance, as the s ame Auce lla fauna 

.occurs both above and below it. 

r ' 
- Of the throo ·Auce·lla · zone s distinguished in the Lower 

Cretac.eous rocks ·_-io'f the map-area , the i.wer one, etnbrAcing the Sand-

stone Limes~nc !!l.embor, is cho.ra cterizcd by the predominance of 

aucello.s of the group of Aucella okensis Pavlow, and particularly by 

the presence of the spocie·s itself. The s e spe cie s a r e considered t o 

be charncteri'stic of n. zone . at·· the very bottom of the boreal Lower 

Cretaceous (Ria s'an beds) . that corrospond s t o the so-called Infrava.

l anginian (Berfiasian) -S~age. (or· Substage ) of Western Eur ope . This 

zone has not beon positively identified i n California. or e lsewhe re 

i n the United States. In Canada, it is kno'l.m. only in the Harrison 
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Lake area, where Cripkmay (1930a, P• 487; 1930b, p. 47) has describ0d 

a typical Aucella okensis Po.vlow from his Peninsula formation a.s .a 

new ;:ipocios, ~olla cascadensis Crick:may. 

The succeeding palaeontological Zone , with Aucolla ex gr. 

keyserlingi d 'Orbigny, L. ex gr. _t erebratuloidos Lahuson, Lytocer a s 

ex gr. saturnale Anderson, and Phylloceras ex gr. ononense Anderson, 

_bears such a strong faunal res emblance to the lower part of tho 

Paskepta group of California (S ee Anderson, 1938) that the writer 
·' -

considers it possible to corr~l~to it ~Qth, the ~a.ter. In British 

Columbia, it corresponds probably with the upper part of the 

Peninsula forma tion of _tho Harrison Lake area , as some.Auce ila 

specie s of Cri~kmay (1939b) are vory closely rele.tod to, or identica l 

with, forms above mentioned . In terms of European standard stage s, this 

zono correspond s approxima.tely ~~th the Lower Valanginian (Arctic and 

rtussia'.n zones of Tollin stenompha.la Favlow and of Polyptychites koyserl i ngi 

Neumo.yr) of the boreal province, whore Aucelln. koyserlingi d 'Orbigny and 

, its r e l o.tives reach their maximum development • 

.. ' 
The upper zone, with Aucella solida T.oula., A. crassa Pa.vlow, 

u . ~ ~ . 
A. crassicolis Keyserlinc;, and related forms, corre sponds approximo.tely 

with some of the higher bods of the lower part of the Paskenta gr oup 

of California, which1mderson (1938) 'has ~-roupod t~gether with its 

lower beds into one general Aucella fauna. In British Colu.rn.bia,. the 
... 

lower part of the Brokonback Hill formation of the Harrison Lake area 
' . t "'. 

(Cricknuty, 193la) appears to be equivalent to this zone and, in t erms 

\ . 
of European standard stage s,. it corresponds with some part of the 

Upp er Vaianginian~ 
! ! '•~I r ' 
The lower part of the zone of Polyptychites 

polypty~ KeyserlinE; , where a ll the Aucella forms mentioned above 

reach their maximum development_ ma.y be tentatively sur,gested as its 

equivalent. This correlation is supported by the presence of 

PoiyJ?'tychites sp. indet. in its lower beds. This Aucella. fauna has 
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O::lroo.<ly· been r o'co i.:.n izod o.t o. g'reo.t Bo.ny l ocn.li ti es o. l ong the Po.cific 

con.s t of North J.norica from Al n.sko. t o Cn.lifornia, 

As Infro.vo.ln.ngi n i o.n and Vo.lo.nsinio.n Stages (or Substo.Ge s) 

· together represent the l ower po.rt of the lfoocomi n.n Stn.go , a ll the 

.lower Cret a ceous r ocks of tho mo.p- o.r eo. may be r eferred t o a. s Lower 

' Neocomio.n rocks. 

No bods r ef er ab l e to t he upper po.rt of the Paskonto. gr oup 

of California. or t o the upper po.rt of the Br okenba.ck Hill formation 

of Crickmay (1931a , l93f~ ) with Ya.adio. l ewis o.gn.ssizi Crickma.y o.nd 

Aucolla t eutoburgensis Woerth a.r o known to be r opr~svnted .in t he 

ar ea ru:tpped , o.nQ the. Lower Cret aceous succession there o.ppo.r ently 

ends with bods of Lowor Neocorni o.n (Valo.nr; t nio.n) Ae;e , 

TERTIARY ROCKS 

A thick succ ession of ~n.ndstone , sn.ndy shal e , siltstone , 

dn.r k ~hale , grit , a.nd conglomer at e occupies most of tho shor e neo.r 

To.tchu Point and r eappears on Tatchu Rocks off the mouth of To.tchu 

Creek and at the northern, end of Jurn.ssic Point, 

J:..t Tn.tchu Po i nt, . ' 01 to 1, 181 f eet of str n.t o. have been 

noa.surod bet ween t ho lmso of t he assenbl n.co and wher e they diso.ppc~r 

beneath the s ea. , They probabl y extend inln.nd for i t o 1 r.1ile, but 

o.r o not e::x:posed , 

The Tortinry r ocks ho:ve a. genern.l persistent strike ..,f 

north 31 to 55 degr ee; s west, _o.nd ,dip froB 20 to 35 d(Jcroe~ southvw st. 

Folds o.nd f aults ar e of mi no r consequence , o.nd onl y ~ few f autt zones 

contain.vein mo.ttor of hydrothe rr~a.l origin, o.11 of which is i n 

contrast vTith older o.s sembl a.1.;es. 

S a.nd ston~9onglomora t e Mei:nber .. \ 

A coo.rso con~lomora.to , cqnsi~ting . of volcanic o.nd .grnnitic 

pebbl es and boulder s up to 5 t o 10 f oot in di runetor , outcrop wher ever 
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the bo.se of the Tertiar y a ss omb lo.go is expos ed, T.his bo. so.l conslomor o.t o 

overlie s the uneven an~ deepl y eroded surfo.co of t he Jurass ic volcnnic 

rocks or of gr anitic r ocks except on t he east side of Tatchu Ro cks 

wher e they appar ently overlie rocks whoso n.c,c ho.s not boon dofin.ite l y 

established . The copi;l oner at e vari es in thickness frora a f ew i nche s 

to l t or 15 f oot. 

Above the basal con~lomor o.to lie s a succes sion of thin-

bedc~ed conr, l omerate , · grit, and 'c'Oars o-- t o ned ium- Gr a i ned sandstone . 

Indi/idua l bods. may be l onticu l~r o.nrJ. ve.ry cons i der o.b l y in thickne ss 

and extent. They ar e compos ed of r ather poorly sorted no.t eria l, and 

small- t o medium-sized pebble s are conunonl y dispersed throughout the 

so.nds t one . Host of the i;rains of the sandstone o.r e i mperfectly 

r ounded ·t o angular~ · To the· s out h of Tatchu Po int, t he s e rock s r each 

o. thickness of 50 t o 60 f eet , but on the no r thwostor n side of 

Sands t one Po i nt they ar o all lmt missinc . 

The above strata ~r e i n turn overlni n by s ome 200 t o 250 

f eet of sandstone , which a l so varies gr eatly i n gr n. i n size , is 

r o.ther poorly s orted , and includes a f ew t hin beds of crit or fine 

·cong lomer at e . "· Coarse gl'o.ins and small pebb l e s a.r e dispers ed in 

f air quantity in rao.ny beds , and.most of tho sn.rld e;,r n. i ns ar o i mperfectly 

rounded to angular, The se s andst ones a.r e ingoner a l moder ately to 

strongly calco.r eous, and cont a in nume r ous small o.nd l ar ge ' nests and 

l enses of .ca lcar eous sandst one Dr i mpure limest one that weo.ther 

out t o produce. n. honeyc ombsd surface·. Pecu.lio.r structures that .r ather 

· r e s embl e wor m tra ils or burrbws r.Lotmd in many botls,' o.nd ar e pr obo.b ly 

fossilized burrows · o'f. .Dentalium. The gr o. in-s ize decreaS'G S markedly 

in the upper beds,· and the upper 100 f eet or so of beds consist 

mo.inly of medi~-gr a.ined s andstone , .with fine- t;r a ined sandst one 

and siltstone appearing i n the upper most beds , 
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Fossils occur sporadically in many beds, but are nowher e 

abundant . They o.r e definitely marine , but include only o. f ew
1

fl"pecies . 

Ostr ea sp . indet., o.nd ?Epitoniun cf. condoni Dall have been 

identified by Ralph Stewart of t he United Statos Geologico.l Survey 

from collections made by tho writer, mainly fron one zone some 30 

• to 50 f eet above the bo.se of the Sandstone-Conglomerate member . 

S andstonE;- S i,l tstone Member 

The Sandstone-Conglomerate member is overlain by 7eO to 

750 feet of 8a..~dstone, fine-grained sandstone , siltstone , sandy 

shale, and grey laminated shale that constitute.what will bo referred 

to as the. Sandstone-Siltstone member. The transition botwoon the 

two members is gr adual, light-coloured , coarse- to medium-grained 

sandstone of the lower member passing imperc.eptibly upward i nto 

grey to d8.rk gr ey siltstone , . sandy shale , and dark gr ey, l o.minuted 

shale. In the upper.member, r ather numerous, variously shaped 

concretions of dark ~undstone and siltstone are distributed irregularly 

or in rows. 

Many beds in the lower 350 to 40e feat of the Sandstone-

Siltstone member ar e f oss iliforousJwell- preserved crabs , all of one 

spec~ e s, _ Portunite s ,alaskensis Rathbun, being characteristic. In 

addition, the following were identified by Ralph Stewart: Bruclarkia 

cf .• acuminata Anderson and Martin, Epitonium cf. condoni Dall , 

Priscofusus cf. hannibali Clark and Arnold, Siphonalia? sp . indet, 

(internal mould) , Dentalium sp. indet., brachiopods, and bryozoans , 

In addition, sho.rk teeth, Platanus and Laurus-like l eaves, and much 

fossil wood bored by wood borers were colle cted . This fauna is 

mostly confined to the concretions but also occurs in the rocks 

surroundinG them. 

In tho upper part of the succession just described , siltstone 

and sandy shale become predominant; they are interbedded with a fair 

number of beds of dark grey sha l e . On the other hand , sandstone becomes 
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r o.ro. ~ff Tntchu Poi nt, s till h i r:,he r bods of t he memror :mn.y bo seon 

o.t low ·tide , 'o.mong which dC\.rk gr ey , l runi no.t ed s hn.l o predomino.t c s 

aln o st t o t ho exclusion of o.11 o t he r t ypes . I n t hes e beds, l oo.f-lEe 

c oncretions consi sting ·,Jf gr ey s andst on e or siltstone 5 t o 1 2 f oet 

i n d i n.met e r occur, but no f oss ils wer e fo und . Th e t op of this s e rie s 

wns no t s een , but 350 foo t of beds wor e noo.sur od . 

Age 

These Tert iar y r o cks wer e fir st ·describi d by Webste r (190 6 , 

P• 74A ) from the extr emity of Tatchu Po i nt ; nt t hat ti!'l.e he corr0l a t ed 

t horn t ent ativel y with t he Tertia r y r ocks of St. Juo.n Point. 

Dr. Ral ph St ewart, of t he United St a t es Goologico. l Su r vey, 

·t o who:m the mo llusc s c olle cted vror e subni tted fo r i dentification, 

comments as f ollows :· "·Thi s shi pment cons i s ts of fou r co l l oot i ons 

cont n. i n i ng 8 s pecie s n.nd a.bout 50 specimen s f r or.i Tn.tchu Poi nt, 1Hc st 

Coas t of Vancouver I s l n.nd . The 3 specie s i dentif i ed specifica lly 

ho.ve 'been r eported fr om t he Sooke fo r mation, n.rid corre l ation with 

t ha.t f o r mation i s su t:·t;est ed . The a.go of t he Sooke fo r mati on has boon 

consiJ.er ed Hioceno , and Upper O li f~o cene or Lower Ei o c onc . 

11 The Sooke f n.un" seems Let ter r Gforrcd t o t he I.:Jio c ene bu c11us 0 

it is much mo r e close l y r e l a t orl t o t he Re cent f a una t ho.n t o t he Eo cene 

f auna ." 

The f ossil c ra.bs t ha.t abound a.bout mi dway of the a ssemblat:; e 

a r o o.11 spe cimen s of Portuni tes al n. sl~en si s ·Rat hbun . Thi s specie s 

occur~ · i n Olic;o cene bed s i n m1111.e r ous l o cc.li tie s aloh[~ t he Pacific 

ooa st of North America· fr om Al a ska t o Orecon (Rnt hblin, 19 26 , p~. 74-75). 

No r epr e s ent a t ive of t he genu s Po rtunites i s known t o be o l der t han the 

Eocen e nor yount;er t hn.n O li l~o c erie , a..'1d the spe ci e s above mentioned is 

known onl y f r om t he 01iGo c e:i:te 9 Although this f'lU (~c; e sts an Oligo cene 

ae;o for t he stra t a a t To.tchu Po i nt, t he mb llus c1?1.n f aun a f avour s Miocene 

r a t he r th11n Olisoc ene . Accor d i n gl y , for t he · purpo s e of t h is r eport, 

the a ge is e ons i dered •to be Oligo ccne or ( ?) ~:Tio cene . 
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· The Terti n.ry rock~. o f: Tp.tchu Point .a.r o li tholor; ic,o.lly :sin iln.r 

. '¥:), and pr.obably contenpor.o.ry with, th0 Es c o.l o.nte f or IT11.1tion of Nootko. 

Island , Estevo.n Po.int, ru:l:d southern Van couver Isla.ml , which Bo.ncroft 

('1940) 'considered t o bo Oligoccne i n aco . 

COHRELJ.TION OF' THE MES OZO IC ROCKS 

The succossion of Me s ozo ic r o ck s d iscovor od i n the a r ea stud i ed 

is much more comp l et e (\:UO , li t ho l ocico.lly, r a t her dissimilo.r to uny 

previously described fror!i other parts of Vn.ncouvor Isln.ncl . Its 

corr~lo.tion with t.11.e .Vancouvur E'.iroup is bas ed l a r gely on t he occurrence 

.of Idonotis sub circu l aris Gc.1::i1J i n the lower sedi ment a r y po.rt of the 

Bono.nzo. group i n Zobo.llos ; Ni mpkish, and Quo.tsino mo.p- a r cQ (Dolmo.gc , 

1921, PP • 14-15; Gunnin[ , 1930 , P • 105 ; 1932~ P • 23; ,1933, P • 34 ; 

Bancroft,- 1937, P• 6). As this i ndex fossil o.lso "Cha r o.cte riz o s a 

n a rrow zorie in the Thi n l y Bedded member of: the Upper .Trinssic a ss omb l n.r;c 

in tho a r ea mo.pped, t ho. co:r re lri. t ion of the t wo c rm bo consiclor r~d a s 

esto.blished (See Fi~ure l, corre l ation t o.b l o ). The overlying Jura ssic 

volc::-.nic rocks thus appo:1. r t o b e tht; oqu:i.y·:J.wd; of · tl.w y•)Unr:or volcan ic 

pa.rt of tho Bonanza. t; ruup. Thus , it a.ppoa.:rs• thu.t only tho upper pC1.rt of the 

Va.ncouvo r group> the Bonanza group , outcrops in th~ urea mo.pp0d . 

The r easons for bolievi ns that the Juro.ssic volcanic r ocks 

are Lower or( 7) r.': i r:d l e Juras sic in o.t;;e ho.vo a lroc.cly boon rr, i von, 0.n'-1 the 

op i n ion of Gunning (1930, P• 105), and others, t hat the upper po.rt 

of the Van couve r group is in part Jurass ic, appears t o po well. founded . 

The . e xa ct position of the Triassic-Jurassic b oundar y : cann.o t 

b e det ermined e xactly from p r e s ent information , It p r obabl y · r oughl y 

coin cide s with the conta ct between tho s edi ment a ry and volcanic parts 

of the Bono.nza gr oup . Crickmay, however , makes the generalization tha t 

the Jurass ic period of vo lcanic a ctivity a long the P~cific slope 

. commenced in Mi ddl e Jurass ic time ruid that thp eo.r J-·ier part of the. period 

is r epr e s ent ed ,by sedimentary r o cks (Criokmn.y, 1931; PP • 26-29) . E is 
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~ iscovory of Lower Jura s s ic sedi ment Qr y r ock s ~t Parsons Bay on 

Vanoouv<3r Island ( 19 29-30 ) l ends col our t o t his sugr.;ostion . It, 

ther efore , would o.ppear mor e pr oba.b l o t hat t ho boundar y bot weon t he 

· systems lie s within t he sedi 111ont ar y part of the Bonanza. r, r oup · above 

the zone of Honotis subcircub.ri5 r at her t ho.n withi n its vo lcanic 

part . 

Noithor of the Upper Jura.s sic di v isions of the pr e s ent 

ar ea has a.ny known equiva l ents el sewher e on VQncouvor I sla.nd . The 

similarity of t heir fauna.s t o t hose of tho Upper Jura ssic f or mations 

of s outher n and centr a.l British Col umbi a SUGi;o st s t ho.t thoy r:: r o 

r emna.nts of a. mu ch l~rger body of t hese r ock s, l ar ge l y r emoved by 

erosion, r at her t han t ha.t thoy a r e loca l sedi ment ar y f ac io s of r oot s 

tha t elsewher e ar e mai n l y of vo lcanic orici n . 

The Lower Cret aceous and Upper Jur ass ic r ock s of tho 

pr e sent ar ea nearly br inge the ero sional gap bet ~een t ho oa.rly Uppor 

Jura ssic Yakoun and l at e Lower Cretaceous Haida. fo r ma.tiono des cr i bed 

by McLear n ( 1949 ) f r om Queen Char l otte Islands . It soems pr obabl e 

tha t the l ower mo st beds of Di v ision A of the Upper Jurass ic Serie s 

ar e slightly yotlnge r t hnn the upper most bods of the Ya.koun f ormation. 

This is su bfe st cd by the f a ct t hat Ca.do cer a s dor os chini (E ichwal d ) , which 

•Occurs near t he base of Di vi si on A, i n Al aska. ocdurs i mmedi at e l y 

above t he zone wit h Soymourite s ( Kellum; 1945 ~ P • 208 ) , which i s f ound 

in the upper Yako un f or mnti on . ·' 
I n t he Harrison Lake ar ea , the youngest Juras sic fo r mation 

known is equi va. l ent to Di vision A of the Upper Jur ass ic r ocks . Tho 

Upper Jura s s ic, Di v i s i on B of t he ar ea mo.ppod is ·r epr osent od by the 

er osional gap het woon Crickmay ' s Agass iz Prairi~ for mation Qnd his 

Lower Cret aceous Peni n sula f or mation l The pr csonco of Aucolla ex er . 

ni.o squeris is (Buch ) seon by t he wr i ter i n collection s fr om Tyo.ucht on 

Creek Valley su gr;e st~ ~ . however, t hat mor e· ·compi ot e s ection s of Uppe r 

Jurassic r ocks ar e pr e sent l oca liy i n centra l British Columbi a . 
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The situ~tion in Alo.sb. is vory~s·inHar to t~Gt ··in·, British 

Columbia., as tho youngest Upper Jura.ssic , fol"po.tion SQ f o.r. stucli0d,· 

the No.knek formation, carri es o. Co.r d iocora s fauna in its ·lower ·po.rt 

and an Oxfo·rdi rin 11.ucella f aunc. (£::... ox f~r • br:onni Rouillier) in its 

upper part. Younr;e r Upper JurGssic rocks arc undoubtedly prqs<:mt 

locally o.lthough thoy have not yet heEJn studied in doto.il. 

1In Co.lifornia, Upper Jurassic rocks oquiYo.lent to D.i v ision 

B are thick, hii:~hly fossiliferous, not too r;ro'.ltly clE;formcd, and· 

r elati7c ly w~ll studied. The Uppe r Jurassic rocks of Di visfon A-, on 

the other hand, althoush appc.rentlyrepresented, have beon so little 

studied by local stro.tigro.phers tho.t o.s yet no corre l a tion .can u0 

o.ttempted. 

Dawson (1887, PP• 13-15, 80, 83-99) and Dolmo.Ge (1921, pp. 

16-17) described Lower Cretaceous rocks from severo.l points o.lon~ the 

west co o.s t of Vancouver Island and i n Quatsino Sound. Unfortunat e ly, 

the stro.tibrn.phic and palo.eontoloc ico. l inform:ction on thes e Lowe r 

Creto.ceou s loca litie s is too scanty to o.dmit of an exact corrol'.ltion 

. : 

·with the Lowor Cretaceous beds of t he pr esent o.r eo. . It o.ppGo.rs , howeve r, 

tho.t the Lower Cretaceous success i on i n sonc of these loca.litie s is 

more comp l e t e in its upper pie.rt t ha.n that described in this report, 

o.s even Aptiru1 and Albion rocks mo.y occur in place s (Dawson,· 1887, 

PP• 81 , 83-99). 

The close similarity between the Upper Jura.ss ic and Lower 

Cret a ceous fauna s of.the a r ea. under consider at ion and ;thos e :of 

Ala.ska, Gre~nland, Siberia., and Mi dd l e Russia, on t}].o one. he.ml: and 

California., ·MGxico, ·:lnd even the Austr a l a sian pr oyince on ·the ·other, 

is r a ther r emarkab l e , a.nd definite ly su[t,o sts a free mar ine . 

connection b E1tween a.11 th es e r egions during most or all of ·.thir~. time. 

This in .turn sugge sts that the r e b:t(ive sc:irqity of knovm Upper 

Jur~s sic and Lowe:r Cr etaceous mo.rine deposits-throue;hout north~~~tern 
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and western Cano.dn mny be due t o their subse quent de struction or to 

our still v e ry i mperfe ct knowl odGG of t his s paceous r eg i on. 
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