


M E M O R A N D U M  I 
TO : F i l e  

FROM: B. Wright 

SUBJECT: NECHAKO AREA RECONNAISSANCE, SEPTEMBER 3 - SEPTEMBER 12, 1985 

LOGISTICS 

A reconnaissance mapping program was c a r r i e d  ou t  i n  t h e  Nechako Range area of 
no r th -cen t ra l  B r i t i s h  Columbia i n  e a r l y  September, 1985 (see f i g u r e  1). The 
crew cons is ted  o f  myself  and t h r e e  seasonal geologis ts ;  Bob Tamaki, Susan 
Derbv and Steve Charbonneau. Work was c a r r i e d  o&v t ruck  f o r  1 112 davs and 
by i e l i c o p t e r  f o r  1 day. Accomnodatio chako Lodge, about 6 
k i lomet res  east  o f  Kenny Dam. 

PURPOSE 

The major o b j e c t i v e  o f  t h i s  ss t h e  coal  p o t e n t i a i  o f  
Hazelton Group sediment . An outcrop o f  coa l  was 
found l a s t  year by John upposedly non-coal bear ing 
Hazelton sediments. Th ght  t o  be p a r t ' o f  t h e  Endako Group 
l i g n i t e s  due t o  i t s  an t  

.. . 

MAPPING RESULTS 

Cu to f f  Bu t te  

- hard, q u a r t z i t i c  igneous rocks  w i t h  fe ldspa r  phenocrysts - no sediments encountered 

Suscha Creek 

- in te rmed ia te  vo lcan ics  and l a p i l l i t u f f  con ta in ing  abundant 
lath-shaped phenocrysts 

West Road (Bl  ackwater) R iver  

- b a s a l t  



T a t e l k u z  Mountain 

- green, hard,  a p h a n i t i c  v o l c a n i c  w i t h  t i n y  f e l d s p a r  phenocrysts  

Nechako Range ( h i g h  p o i n t )  

- s i l t y ,  p h y l l i t i c  mudstone and sandstone g r i t  

- d i p s  a r e  about 500 t o  t h e  southwest  

- g r i t  d i s p l a y s  p l a t e y  c leavage and i s  c o n g l o m e r a t i c  i n  p l a c e s  (up 
t o  2 cm. d iamete r  c l a s t s )  

Nechako Range ( n o r t h  and s o u t h  o f  h i g h  p o i n t )  

- c h e r t  pebb le  conglomerate w i t h  p l  a t e y  c leavage 

B i g  Paw Creek 

- i n t e r b e d s  o f  f i n e  g r a i n e d  sandstone and c h e r t  p e b b l e  conglomerate 

- d i p s  a r e  southwest  a t  400 

C l e a r c u t  ( e a s t  s i d e  o f  Nechako Range) 

- c h e r t  p e b b l e  conglomerate,  s h a l e  and f i n e  g r a i n e d  sandstone 

- d i p s  a r e  n o r t h w e s t  a t  500 

South K luskus Road 

- g r a n i t e  

Outcrop NCOl (J. Dunn) 

- 45 cm. c o a l  i n  60 cm. i n t e r v a l  

- s t e e p l y  d i p p i n g  (540) t o  t h e  southwest 

- sur round ing  sediments a r e  carbonaceous mudstones and w e l l  
i n d u r a t e d  f i n e  t o  coarse  g r a i n e d  sandstones 

- o t h e r  ou tc rops  near  t h i s  c o a l  seam c o n s i s t  o f  c h e r t  pebble  
conglomerate and s c h i s t  



C l e a r c u t  ( n o r t h w e s t  s i d e  o f  Nechako Range) 

- o u t c r o p  NR005 

- c h e r t  p e b b l e  cong lomerate  w i t h  a1 i g n e d  pebb les  ( s t r a i n  f a b r i c )  

- 12 met res  t h i c k  cong lomerate  u n i t  

- f u r t h e r  sou th  a long  c l e a r c u t  i s  an exposure o f  p h a n e r i t i c ,  g reen  
i n t r u s i v e  ( l o o k s  t o  b e  i n t e r b e d d e d  w i t h  t h e  cong lomerate)  

CONCLUSIONS 

1. Coal has been found  w i t h i n  what i s  p r o b a b l y  H a z e l t o n  Group 
sed iments  a t  one l o c a l i t y  (NCO1 - J. Dunn). I t s  t h i c k n e s s  
i s  45 cm. ove r  a 60 cm. i n t e r v a l .  

2. Most o f  t h e  o t h e r  sed iments  encountered a r e  c o a r s e  c l a s t i c s  
( cong lomera tes )  w i t h  no i n d i c a t i o n  o f  carbonaceous m a t e r i a l .  

RECOMMENDATIONS 

Wi th  t h e  e x c e p t i o n  o f  one outcrop,  t h e  Nechako Range i s  b a r r e n  o f  H a z e l t o n  
Group c o a l .  No f u r t h e r  work i s  recommended f o r  t h i s  r e g i o n .  We s h o u l d  not ,  
however, d i s c o u n t  t h e  p o s s i b i l i t y  o f  b e t t e r  c o a l  occur rences w i t h i n  Haze l ton  
Group sed iments  i n  o t h e r  areas. 

BMW:jlb 
At tachment 
0057k:42-44 

xc: 6 . 3 .  O c k e r t  
J. Horgan 



COST STATEMENT 

Sa lar ies ,  Wages and Bene f i t s  

He l i cop te r  

Travel 

Veh ic le  Rental 

Accommodation and Meals 

Fuel 

Analyses 

Fie1 d  Equipment 

Maps and Reports 

TOTAL 







h l E h ' l O R A N D U M  ESSO M I N E R A L S  C A N A D A  

1 C O A L  D E P A R T M E N T  

TO: F i l e  

FF or.: A.  Hugh M. Jones 

s u s ~ ~ c i .  Record o f  Phone Cal l  t o  Ern ie  Shaw, Esso Resources Explorat ion 

Obtaining Data Regarding Esso Wells D r i l l i n g  o r  about t o  D r i l l  

Contact Chuck Jamieson who i s  a  technolog is t  working f o r  Jim Todd i n  
the  Operations Group. 

For Geological Background t o  Recent Holes 

e Peter Byers and i n  B r i t i s h  Columbia d i s t r i c t  phone 
Doug Menzies. - 0  & &C<U' f -  

The Canadian Hunter Deal 

Esso apparent ly has an opt ionable l7%% i n t e r e s t  i n  Canadian Hunter 
plays. I n  the  case o f  the Enchako Basin, they have so ld  50% o f  t h i s  
automat ic- in t o  BCRIC and r e t a i n  somewhat over 5%. Esso Resources I 

has access t o  the data and Ernie saw no reason why we could not  use 
the  data f o r  coal explorat ion.  Please comment on the po ten t ia l  i n  
the Enchako Basin i f  you have any opinion, and on the  r i s k s  involved 
i n  a  d i r e c t  approach t o  Hunter which might a l e r t  BCRIC o r  some other  
par tner  more in te res ted  i n  coal than i s  Hunter.. 

m 2 ! ~  

cc: B.D. Vincent 
J.R. Yurko 
G.J. Ockert /?&-LL., 

F i l e :  EXP10 



A .  Hugh M. Jones 

G. Ockert 

NECHAKO BASIN 93-F,G 

I spoke t o  Doug Menzies, Esso Resources Exploration, regarding the 
a v a i l a b i l i t y  of data from o i l  and gas exploration on the Nechako 
Basin area i n  central  B.C. The area i s  being explored by Canadian 
Hunter a t  present,  and Esso has an optional 17% percent i n t e r e s t  
(50% sold t o  BCRIC). 

Menzies informed me t h a t  the  only previous exploration in the  area 
i s  2 d r i l l  holes in the  ea r ly  60's .  Canadian Hunter i s  a t  present 
d r i l l i n g  a  t w i n  t o  one of these wells. Seismic data avai lable  i s  
poor due ' t o  volcanic cover of about 30 metres. Canadian Hunter has 
extensive exploration planned f o r  the basin over the next 5 years. 

We have access t o  a l l  data from the d r i l l i n g  operation (sample logs 
from Canadian Hunter, i f  requested). The geophysical logs from the 
e a r l i e r  exploration wells should be sought ou t ,  and any published 
geologic data on the area reviewed. 

GO/kjs 
F i le :  93-F,G 



TO: 

Z ~ ~ C J E C ;  Nechako R i v e r  Map Area, B.C. 
f rom T ippe r  (1963); GSC Memoir 324 

Although no good exposures o f  coa l  were seen, f l o a t  was viewed i n  many 
p laces  i n  t h e  map area. The coal  i s  b e l i e v e d  t o  be T e r t i a r y  i n  age 
and be long t o  t h e  Endako Group (Miocene and ? l a t e r ) .  Th is  group i s  
composed o f  v e s i c u l a r  and amygdaloidal b a s a l t  and andesi te;  f l o w  
b recc ia ;  t u f f ;  conglomerate; greywacke; and l i g n i t e .  

fl 

The occurrences c i t e d  by T i p p e r  a re :  -I - 
J ' c"L 

1) Nor th  o f  Ches la t ta  Lake - 5 m i l e s  eas t  o f  Tyee B u t t e  l a r g e  
b locks  o f  carbonized wood, d u l l  l i g n i t e  and a  b r i g h t ,  l i g h t  
weight ,  waxy coa l  were found i n  a  creek bottom. 

- 2 )  Along t h e  Nechako R i v e r  n o r t h  of  Kenny dam l a r g e  b locks  o f  
l i g n i t e  a r e  strewn a long t h e  exposed r i v e r  bot tom (T ippe r  
d i d  n o t  l o c a t e  t h e  seam). 

J 3) Dawson (1878, p. 82)  r e p o r t e d  a  4  f o o t  seam a long t h e  Nechako 
R ive r  near  Mtn. Greer ( n o t  seen by T ippe r ) .  The seam i s  
p robab ly  i n t e r b a s a l t  o r  f rom t h e  base o f  a  p l a t e a u  b a s a l t  u n i t .  

4) Along Tsacha Lake, i n  the  Batnuni  V a l l e y ,  and a long t h e  
Chedakuz V a l l e y  smal l  fragments o f  l i g n i t e  and f o s s i l  wood 
were noted. The source was n o t  viewed. Poss ib l y  (as above) 
these t o o  a r e - d e r i v e d  f rom concealed l i g n i t e  beds o r  beneath 
t h e  Endako Group. 

T ippe r  c la ims t h e  area has poor  exposure and the  sedimentary p a r t  o f  
t h e  Endako Group i s  a t  t h e  base o f  t h e  group; i t  i s  u s u a l l y  exposed 
where stream c o u r s e s c u t  below the  b a s a l t .  

G. Ockert  



M E M O R A N D U M  ESSO RESOURCES CANADA LIMITED 
RESEARCH DEPARTMENT 

APR - 3 1984 
84 04 02 
F i l e :  2647 
L e t t e r  No. 44518 

TO: dE. Hopkins 
Coal - #695 EPE 

FROM: J. A l l a n  

RE : Nechako Bas in  Coal Samples 

I have completed t h e  p e t r o g r a p h i c  examinat ion of you r  four  coal 
samples, as f o l l o w s :  

Sample NDOC-A 

Composi t ion (Z  Vol.): Humin i te  - 87.4% (Syn. v i t r i n i t e  o f  
b i tuminous c o a l s )  

L i p t i n i t e  - 0.6 
I n e r t i n i t e  - 0.2 
M i n e r a l s  - 11.8 

Ref lec tance o f  Humini te:  0.31: 
Rank : L i g n i t e  

Comments: The v i r t u a l  absence o f  i n e r t i n i t e ,  good c e l l u l a r  
p r e s e r v a t i o n  o f  humin i tes ,  evidence o f  funga l  bodies and presence o f  
r e s i n i t e  a l l  suggest t h a t  t h e  coal i s  d e r i v e d  from c o n i f e r o u s  f o r e s t  
m a t e r i a l ,  depos i ted  i n  p o s s i b l y  a c i d i c ,  f r e s h  water w i t h  min imal  
t r a n s p o r t  o f  p l a n t  debr is .  Minera l  m a t t e r  i s  i n te rg rown  c lays .  

Sample NDOC-8 

Composit ion ( Z  Vol.) Humin i te  - 77.21 
L i p t i n i t e  - 0.9 
I n e r t i n i t e  - 0.2 
M ine ra l s  - 21.7 

Ref lec tance o f  Humini te:  0.33:; 
Rank: L i g n i t e  

Comments: Th i s  i s  g e n e r a l l y  s i m i l a r  t o  Sample A, except  f o r  a h i g h e r  
c l a y  con ten t ,  and a  s i m i l a r  o r i g i n  and d e p o s i t i o n a l  environment i s  
i n t e r p r e t e d .  



Sample NDOC-C 

Composit ion ( Z  Val.): Humin i te  - 85.3% 
L i p t i n i t e  - 4.1 
I n e r t i n i t e  - 0  
Minera ls  - 10.6 

Ref lec tance o f  Humini te:  0.30% 
Rank: L i g n i t e  

Comments: Th is  sample con ta ins  a  mix o f  humin i te  types which suggest 
t h a t  i t  i s  de r i ved  fran a  m i x t u r e  o f  c o n i f e r o u s - f o r e s t  and reed-moor 
peats. It i s  moderate ly  p y r i t i c ,  and r i c h e r  i n  l i p t i n i t e s  (spores, 
c u t i c l e  and r e s i n ) ,  t han  Samples A and B. Absence o f  i n e r t i n i t e s  
suggests l i t t l e  o r  no t r a n s p o r t  o f  p l a n t  debr is .  A b rack i sh ,  open t o  
p a r t l y  f o r e s t e d  swamp i s  t h e  i n f e r r e d  d e p o s i t i o n a l  environment. 

Sample NDOC-E 

Th is  sample i s  a  carbonaceous mudstone and was not  analyzed i n  
d e t a i l .  The h i g h  p r o p o r t i o n  o f  minera ls ,  t h e  presence o f  p y r i t e  and 
t h e  presence o f  t h i n  v i t r i n i t i c  s t r i n g e r s  suggest d e p o s i t i o n  i n  a  
b r a c k i s h  environment marginal  t o  t h e  o r i g i n a l  peat swamps. 



DATE : 1984 08 22 

TO: 4.~. Peach 

FROM : J. Dunn 

SUBJECT: 1984 Nechako Pre-Reconnaissance Report 

The Nechako reconnaissance area was v i s i t e d  Ju ly  25-26, 1984 by Bob 
Tamaki and myself.  Our ob ject ives as ou t l i ned  i n  Nechako memo 1984 07 19 
were: 

1 )  t o  check outcrop p o t e n t i a l  and t o  de l ineate the 
area where work should be concentrated. 

2) t o  check topography and t e r r a i n  f o r  fu tu re  access. 

Conclusions made from the Ju l y  1984 prelreconnaissance are o u t l i n e d  
below. However, a b r i e f  bu t  necessary review of Nechako Basin geology, 
known coa l  occurrences and exp lo ra t ion  h i s t o r y  i s  presented f i r s t .  

GEOLOGY OVERVIEW 

The Nechako reconnaissance area i s  centered i n  NTS map sheet 93/F and 
a lso inc ludes pa r t s  o f  NTS map sheets 93B/C/G. The boundaries o f  the  
reconnaissance program are genera l ly  def ined by the boundaries o f  the 
l a r g e  Nechako Basin, one o f  three major intermontaine s t r i k e  basins* o f  
B r i t i s h  Columbia (McCrossan and Por ter ,  1973). The Nechako Basin i s  
s i t ua ted  between the P inch i  Geant ic l ine on the east and the Tyaughton 
Trough on the west and i s  about 400 km long and 120 km wide (see Figure 
1 ) .  

The rocks i n  the Nechako River (93/F) Pr ince George (93/G) and the 
Quesnel (93/B) map sheets as mapped by Tipper (1949-1953, 1958-1960, 
1957) range i n  age from Late Palaeozoic t o  Miocene. Two tab les o f  
formations, one by Tipper 1963 and the other by Koch 1973 are provided 
below (see Figures 2 and 3 ) .  

*The other  two major intermontaine s t r i k e  basins being the Whitehorse 
Basin and Bowser Basin (see Figure 1 ) .  

, 

../2 
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The o ldes t  rocks exposed i n  the  Nechako Basin a r e  those of the  Permian 
Cache Creek Group. These rocks occur along the eastern margins of the  
Nechako Basin b u t  pinch out t o  the  west underneath the  Basin (Koch 
1973). They cons is t  of massive shallow water limestones and deeper water 
sha l e s ,  c h e r t s ,  volcanics and t h e i r  metamorphic equivalents .  It  has a 
probable thickness of 1800 metres (Duffel l  and McTaggart, 1952 - i n  Koch 
1973 ) . 
The Tr i a s s i c  Takla Group r e s t s  unconformably on the Cache Creek Group i n  
t he  northern pa r t  of the  Nechako Basin and is described as  a sequence of 
marine and non-marine in te r layered  flow, breccias  and sedimentary rocks 
including red beds. Tipper (1963) describes the Takla Group as  t yp ica l ly  
eugeosynclinal;  p r ac t i ca l ly  a l l  the  rocks a r e  volcanic flows and 
brecc ias ,  o r  rocks derived d i r e c t l y  o r  i nd i r ec t ly  from ac t ive  volcanism. 
Well-bedded black a r g i l l i t e ,  a rg i l l aceous  t u f f  and a rg i l laceous  limestone 
a r e  the  more important sediments. In outcrop, the  sequence has a 
combined t o t a l  thickness of 1500 metres. 

The main lower un i t  Takla Group rocks a r e  intruded by t he  Topley 
Bathol i th .  In the  northern par t  of the  Nechako Basin, the  Topley 
in t ru s ions  l i e  between the Takla Group and the overlying Hazelton Group. 
Elsewhere the Takla Group is overla in  unconformably by the Hazelton Group. 

\- 

The Hazelton Group includes Middle Ju ra s s i c  and, i n  some cases ,  Lower 
Jurass ic  rocks. Tipper (1963) divides  the  Group i n t o  a lower 
chert-pebble conglomerate un i t  and an Upper Middle Ju ra s s i c  un i t .  The 
lower che r t  pebble un i t  includes conglomeratic sedimentary rocks,  
volcanic flows and pyroc las t ics .  Some conglomerates a r e  poorly cemented 
w i t h  l imonite o r  c a l c i t e  and the rock is very porous and permeable where 
weathered. Shales and a r g i l l i t e s  form an important pa r t  of the  
sedimentary sec t ion  of the  chert-pebble conglomerate un i t .  These rocks 
a r e  invar iably dark grey or  black,  banded or  massive and a re  commonly 
sheared,  contorted or  drawn out (excerpted from Koch 1973). Thickness of 
t he  Lower Hazelton Unit is estimated t o  be grea te r  than 2100 metres. The 
Middle Ju ra s s i c  u n i t  is primarily a sedimentary un i t  w i t h  some 
in te r layered  flows, breccias  and t u f f s .  The rock types a r e  conglomerate, 
greywacke, arkose,  sha le ,  t u f f  and breccia .  Green andes i t i c  greywacke 
w i t h  abundant wood fragments and carbonaceous imprints were found b y  
Tipper (1963) along Taiuk Creek i n  the  northern portion of the  Nechako 
Basin. The Middle Jurass ic  un i t  is thought t o  have been l a i d  down under 
marine or  near shore conditions and has an estimated thickness i n  excess 
of 1500 metres. 



FIGURE 2 ( T I P P E R ,  1963) 
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FIGURE 3 (McCrossan and P o r t e r ,  1 9 7 3 )  
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In the Tyaughton Basin, the Upper Jurassic - Lower Cretaceous Relay 
Mountain Group unconformably overlies the Hazelton Group. The Relay 
Mountain Group consists of a thick sequence of predominantly argillaceous 
clastic sediments containing many interbeds of fine to coarse greywacke 
and relatively few interbeds of grit and pebble conglomerate. 
Insignificant interbeds, bands or concretions of impure limestone and 
intercalated beds of volcanic rock occur locally (Koch 1973). The Relay 
Mountain Group is overlain, probably disconformably, by a thick sequence 
of Upper Lower Cretaceous clastics known as the Jackass Mountain/Taylor 
Creek Groups. The two groups are believed by Tipper (in Koch 1973) to 
have been formed semicontemperaneously in the same basin; the Taylor 
Creek Group in a marine part of the basin and the Jackass Mountain in a 
non-marine part, with the Jackass Mountain sedimentation beginning 
earlier--(possibly because the sediments prograded into the marine 
condition). 

Both Relay Mountain Group and Jackass Mountain Group equivalents are 
believed to be present in at least the east-central part of the Nechako 
Basin. In the Honolulu Nazko well 93 011 A 4 L (discussed later) drilled 
in 1960 the Relay Mountain Group is estimated to reach 1/3 to 1/2 the 
estimated maximum thickness that it reaches in the Tyaughton Basin. The 
sequence can generally be described as being composed of red, green, grey 
and brown shale, tuff, chert and minor amounts of sandstone of non-marine 
origin. The 1600 metres of section in the well lying above the Relay 
Mountain Group is correlated with the Jackass Mountain Group. The 
sequence can generally be described as a sequence of marine and 
non-marine sandstones and shales with minor conglomerate. 

Tipper (1963) on the other hand, has mapped argillite and argillaceous 
limestone of Upper Jurassic age as overlying the Hazelton Group in the 
northern portion of the Nechako Basin. Tipper (1963) initially mapped 
these rocks as an Upper Jurassic part of the Hazelton Group but he notes 
since Hazelton Group rocks are now considered to be pre-Upper Jurassic, 
they are considered to be a separate unit. He notes that it would seem 
logical therefore, to map these rocks as Bowser Group but as there is no 
known direct connection with the Bowser Basin and little information on 
the extent, thickness and lithology of these Upper Jurassic rocks, it 
seems better to map them as an unnamed unit. In the central part of the 
Nechako Basin however, Tipper (1959) has mapped a unit of at least 200 
metres thickness of conglomerate, greywacke and argillite. No fossils 
were reported in the unit. Very possibly this could represent Jackass 
Mountain equivalent sediments. 
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The Upper Ju ra s s i c  - Lower Cretaceous time period of the  Nechako Basin 
then i s  poorly understood. T h i s  period is of obvious i n t e r e s t  fo r  i f  the  
Nechako Basin developed i n  a s imi la r  fashion during t h i s  time a s  the  
Bowser Basin t o  t he  north and the Tyaughton Basin t o  the  south,  i t  may 
include f ac i e s  favourable t o  o r  i nd i ca t ive  of coal development. However, 
ana lys i s  of Relay Mountain Group equivalent rocks i n  the  Honolulu Nazko 
well i nd i ca t e  an Early Cretaceous age. Koch (1673) suggests t h a t  t h i s  
may be ind ica t ive  of sea  development during the  Late Ju ra s s i c  being 
r e s t r i c t e d  t o  the  deeper Tyaughton Basin and becoming more widespread t o  
the Nechako Basin i n  the  Early Cretaceous. This  seems t o  re inforce  A 1  
Peach's idea of u p l i f t  of a portion or  a l l  of the  Nechako Basin w i t h  the 
regional a f f e c t  of the  Pac i f i c  Orogen advance c rea t ing  a res idua l  high; 
conceivably during Late Ju ra s s i c  time the Nechako Basin was peneplained 
wi th  l i k e l y  t ranspor t  of sediment t o  the  Tyaughton Trough. 

The Ootsa Lake Group, of Early Ter t ia ry  age, r e s t s  w i t h  angular 
unconformity on the Mesozoic rocks. A lower mafic volcanic and 
pyroc las t ic  un i t  is succeeded by acid volcanics and t u f f s ,  many members 
of which a re  character ized by a creamy o r  chalky colour (excerptea from 
Marr 1973). I t  is probable t h a t  t he  uppermost volcanic rocks of the  
Upper Cretaceous Kingsvale Group of the  Tyaughton Basin a r e  i n  pa r t  
equivalent t o ,  o r  a t  l e a s t  merge w i t h ,  t he  Ootsa Lake Group (Koch 1973). 

- However, the  lower pa r t  of the  Kingsvale Group which is  described a s  a 
thick sedimentary sec t ion  of non-marine s i l t s t o n e ,  sandstone and 
conglomerate and i s  described a s  one of the  most predominant coal-bearig 
un i t s  i n  south-central  B r i t i s h  Columbia (Hopkins 1984), does not appear 
t o  have an equivalent i n  the  Nechako Basin (Koch 1973). 

The Endako Group of Miocene-Pliocene age ove r l i e s  the  erosional  surface 
a t  the  top of the  Ootsa Lake Group. The Endako lavas  were poured out  
upon a r e l a t i v e l y  f l a t  surface above which h i l l s  projected and i n  which a 
few val leys  were entrenched (Koch 1973). Sedimentary rocks a r e  found 
associated wi th  the  volcanic rocks pa r t i cu l a r ly  while streams have cut  
through lavas  t ha t  f i l l e d  pre-Miocene va l leys .  Tipper (1960) notes t h a t  
these sediments were observed t o  l i e  a t  the base of the group. He 
describes the sediments as  consis t ing of poorly consolidated coarse 
sandstone and conglomerate, minor s i l t s t o n e  and l i g n i t e .  

KNOWN COAL OCCURRENCES 

Known coal occurrences i n  the  Nechako Basin a r e  re fe r red  t o  i n  Tipper 
(1957, l96O), Cameron and Birmingham (l97O), Flynn and Swarsburgson 
(1982) and Hopkins (1984). A l l  reported coals  a r e  l i g n i t i c  t o  
subbituminous C i n  rank. A map and corresponding t a b l e  by Cameron and 
Birmingham (1970) which documents a l l  the  known coal occurrences i n  the  
northern par t  of the  Nechako Basin is reproduced below. 
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R e m a r k s  

Lignite float col lected along Nechako River 

Five s c a m l e t s  o f  l igni te  expored  i n  30 feet of sec t ion  a t  
east end of M u r r a y  L a k e .  Second f r o m  bot tom was gampled 
(CQ 138); i n  a scend ing  o r d e r  above th i s  bed rus ty  s i l l a tone  
( C Q  139). g r e e n i s h  c l a y  (CQ 140) and coa ly  c lay  (CO 141) 
w e r e  s a m p l e d .  Top s e a m  ( C Q  142) and bot tom s e a m  (CQ 144) 
also  s a m p l e d .  In additton coa l  and c lay  below top s e a m  
w a r  s a m p l e d  (CQ 143). 

Light co loured  arnygdoloidal volcanics  on shore  o f  l ake  

Two bed, of Ligmte exposed along c r e e k ,  l o w e r  one 
s a m p l e d  (CQ 1461, coa ly  f r a g m e n t s  f rom (oss i l i r ed  s t u m p  
( C Q  147) and two s a m p l e r  of l igni te  float (CQ 148 and 149) 
a long c r e e k  w e r e  co l l ec ted .  

Rusty a g g l o m e r a t e  exposed  in ra i lway  cut 

T q n o r  I 2  coa ly  l a y e r s  in road cut ,  b e s t  one s a m p l e d  ( C Q  128). 
9andy l a y e r  below i t  ( C Q  129) d a r k  s h a l e  above (CQ 130); 
T u f f  l a y e r  over rha le  ( C Q  131). C o d y  m a t e r i a l  f r o m  foaa i l l r ed  
t r e e  t runk  ( C Q  133 and 134). Second  tuff l a y e r  lower  down in 
oect ian ( C Q  132). 

J' 

Coarte  tu f faceous  rock with c a r b o n a c e o u s ( ? )  blebs  

Coaly l e n s e s  in cong lomera te  and sha le  a long c r e e k  

Black sha le  exposed a l o n g s a m e  c r e e k  a s  C Q  I26 
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COAL EXPLORATION HISTORY 

G.M. Dawson of t he  Geologic Survey of Canada f i r s t  reported coal i n  the  
Nechako area i n  1878. He made b r i e f  mention of a four foot seam along 
the  Nechako River bank near M t .  Greer. H.W. Tipper, a l so  of the  G.S.C., 
mapped the  region i n  t he  ear ly  1950's and produced the only geologic map 
of the area t o  date .  The Cawson seam was not delineated though l a rge  
l i g n i t i c  boulders were recorded along the Nechako River (excerpted from 
Gulf Canada Resources, M t .  Greer Coal Project  Geological Report, 1981). 

The only known coal  explorat ion i n  the area has been conducted by Gulf 
Canada Resources and t h i s  was concentrated around M t .  Greer i n  the  
northern portion of the  Nechako Basin. Field  mapping of the Endako Group 
ve r i f i ed  the exis tance of l i g n i t e .  A follow-up d r i l l i n g  program on t h e i r  
M t .  Greer l i cense  consisted of one 3OOm ro ta ry  hole.  The locat ion of the  
hole was immediately beside a 308 m d r i l l  hole (EN-1)  d r i l l e d  by EkB 
Exploration i n  1978 which reported 9.8 m of coal a t  a depth of 218.2 m.  
Gulf cored the i n t e r v a l  reported b y  EkB t o  contain the coal and found no 
coal.  Gulf concluded t h a t  the  hole had e i t h e r  been erroneously logged o r  
t h a t  they had in te rsec ted  a l oca l  washout. Of the two p o s s i b i l i t i e s ,  
Gulf considered the  former more l i k e l y  and therefore  d i d  not pursue 
fur ther  d r i l l i n g  and dropped t h e i r  l i c enses .  One coal zone 0.8 m th ick . was in t e r sec t ed  a t  a depth of 246.3 m and was analyzed to  be l i g n i t i c  i n  
rank. The coal outcrop a t  Cheslat ta  Fa l l s  (see  Hopkins 1984 Nechako 
memo), 10 km t o  the S.W. of the Gulf M t .  Greer property,  may repesent an 
equivalent group of sediments. 

OTHER EXPLORATION 

The Nechako Basin has been explored f a i r l y  extensively by most major 
Canadian mineral companies. A lack of outcrop and the extensive nature  
of the  Miocene volcanics which obscures much of the  underlying rocks is 
quoted as  one of the  major reasons why few major economic prospects have 
been found i n  the  area.  Esso conducted a regional exploration program in 
1971 f o r  Late Jurass ic-Tert iary porphry type (Mo) ore  deposi ts  and 
massive sulphide type mineralization ( C u ) .  Also extensive exploration 
for  Endako Group uranium placer deposi ts  was conducted i n  the  1970's by a 
number of companies. 

Hydrocarbon explorat ion i n  the  Nechako Basin was attempted by Honolulu 
Oils and Hudson Bay O i l  & Gas i n  the  l a t e  19501s/early 1960's w i t h  the  
Lower Cretaceous being the primary t a r g e t  formation. Lows i n  t he  
Honolulu Nazko well showed black pyrobitumen or  graphi te  i n  the  Lower 
Cretaceous. The only ava i lab le  information found t o  date on these two 
wells and two previously d r i l l e d  wells,  Kersley #1 and #2 (1951, 1953),  
is found i n  Koch 1973 and McCrossan and Por t e r ,  1973. 



A . R .  Peach 
1984 08 10 
Page 6 

The l a r g e s t  hydrocarbon explorat ion program t o  date  was i n i t i a t e d  i n  1979 
by CanHunter, w i t h  B.C.R.I.C. and Imperial O i l  a s  minor j o i n t  venture 
par tners .  Four d r y  holes were d r i l l e d ,  th ree  of which a re  known t o  have 
penetrated down t o  the Cache Creek Group. Two zones i n  the  Hazelton and 
4 zones i n  the  Jackass Mountain Group a r e  known t o  have been tes ted  i n  
CanHunter e t  a1  Nazko, so these very l i ke ly  represent the  t a r g e t s  i n  t he  
other  3 wel ls .  A f u r the r  memo on t h i s  work w i l l  be forthcoming once more 
information is acquired. Extensive gravi ty  surveys and mini-sosie 
seismic y& a l so  ca r r i ed  out as  par t  of t he  o i l  and gas exploration 
program. 

PRELIMINARY EXPLORATION PRIORITIES 

As a r e s u l t  of t he  b r i e f  July 1984 reconnaissance and o f f i c e  
inves t iga t ion ,  a number of recommendations a r e  out l ined below. A map 
showing area covered i n  July 1984 reconnaissance is forthcoming. 

(1) Delineation of Cheslat ta  F a l l s  Endako Group coal outcrop. Th i s  
includes inves t iga t ion  of the  p o s s i b i l i t y  of there  being more than 
one package of coal-bearing sediments i n  t he  Cheslatta Falls-Mt. 
Greer area  Endako Group sediments. Perhaps we can e s t ab l i sh  how 
pe r s i s t an t  the  coals  are-was t h e i r  development very l o c a l ,  perhaps 
control led by t o  l o c a l  volcanic a c t i v i t y ?  

..I 
Endako Group areas  recommended i n  a f i r s t  pass of the area a r e  l i s t e d  
below: 
(1) Nechako Canyon--Nechako River--Mt. Greer. 
(2 )  Big Bend--Finger Lake area.  
( 3  Fraser Lake a rea .  
( 4 )  Tyee Butte--Francois Lake area.  

Invest igat ion of these a reas  w i l l  probably be road intensive and 
probably w i l l  take 1 1/2 t o  2 weeks f i e l d  work. 

( 2 )  Invest igat ion of post-Hazelton/pre-Ootsa Lake Group sediments. The 
Upper Jurassic-Middle Cretaceous period i n  the  Nechako Basin i s  
poorly understood and some Bowser Group-Jackass Mountain Group 
equivalent sediments may be present .  Areas of possible i n t e r e s t  on 
the 93/F map shee t  include: (1) Taiuk Creek, 

(2)  Chedakuz Creek/Valley , 
(3) Tsacha Lake. 

Inves t iga t ion  of these areas  and follow-up areas  i n  map sheet  93/B i n  
the  c e n t r a l  par t  of the Nechako Basin w i l l  probably be he l icopter  
in tens ive  and i n i t i a l l y  w i l l  take 1 t o  1 1/2 weeks. 

Field work is t en t a t ive ly  scheduled t o  run from September 5 through 
25.  
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(3) Fur ther  l i t e r a t u r e  search - minera l  exp lo ra t ion  repor ts  and CanHunter 
program in fo rmat ion  should be more thoroughly reviewed. 

PROJECTED RECONNAISSANCE COST BREAKDOWN 

Ant ic ipated expenditures o f  the  Nechako reconnaissance from September 5, 
1984 t o  September 25, 1984. 

GASOLINE 

ACCOMMODATION 

FOOD 

FIELD PURCHASES 

HELICOPTER Q $395/hr 

< HELICOPTER FUEL Q 56eVl i t re  and 6 5 U l i t r e  
L' 

TRUCK RENTAL B $40/day 

CHARGE-OUTS: 21 days follow-up Q $463/day 
ANTICIPATED 10 days follow-up Q $463/day 

MISCELLANEOUS 

TOTAL EXPENDITURES 



NECHAKO RECONNAISSANCE 1984 MAP LIST 

TOPOGRAPHIC MAPS - 1:50,000 

1. 930/12,13,14 
2. 93C/1-16 and 93C/5-16 
3. 93D/9,16 
4. 93E/1,2,3,6,7,8,9,10,11,14,15,16 
5. 2 sets  o f  93F/1-16 and 2 sets  o f  93F/1-16 reproductions 

1 se t  o f  93F/5-8 & 1 se t  o f  93F/9,11,13 & 1 set  o f  93F/1,3,4 
6. 93G/11,12,13,14 and 2 sets  of  93G/3,4,5,6,10 reproductions 

93G/3,4,5,6 and 2 sets  o f  93G/11,12,13€,14 reproductions 
3 sets  o f  93G/ l l  & 2 sets  o f  93G/6 & 3 sets of 93G/14 
2 sets  o f  93G/13E & 1 se t  o f  93G/13W 

7. 935/3,4,5 
8. 93K/1,2,3,4,5,6,7,8 and 93K/1,2,3,4 
9. 93L/1,2,8 

TOPOGRAPHIC MAPS - 1:250,000 

4 copies o f  930 
3 copies o f  93L 
2 copies o f  93F & 93G 
1 copy of 930, 93E, 93K, 935 and 93C 

GEOLOGY MAPS - 1:253,440 

1 copy o f  938 and 3 reproductions 
1 copy of 93C and 3 reproductions 
1 copy o f  93F and 3 reproductions 
2 copies of 93G and 3 reproduct ions 
1 copy of 93E, 935 and 93K/East 

GEOLOGY MAP - 1:250,000 

1 copy o f  9313 

GEOLOGY MAP - 1:380,160 

1 copy o f  93K 

ROAD ACCESS MAPS 

2 copies of 93F/SE,SW,NW and NE 1:100,000 
2 copies of 93G/SE 1:100,000 
2 copies of  93G/SW 1: 125,000 
2 copies of 93G/NE 1:125,000 
1 copy of 93G/SW and 93G/NW 1:125,000 
1 copy o f  93F,93K,93C and 93A/SW 1:250,000 
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TO: A. R. Peach 

FROM: J. A l l a n  

R E :  Nechako Sample NCOl 

The sample l a b e l l e d  NCOl i s  a  h igh - rank  a n t h r a c i t e ,  w i t h  a  mean 
r e f l e c t a n c e  o f  5.64%. At t h i s  h i g h  rank,  I would expect  t h e  sample t o  be i n  a  
metamorphosed s e c t i o n .  P e t r o g r a p h i c a l l y ,  t h e  sample i s  f a i r l y  homogeneous, as 
many macera ls  have s i m i l a r  r e f l e c t a n c e s  - o n l y  o c c a s i o n a l  f u s i n i t e  f ragments  
a r e  r e c o g n i s a b l y  d i s t i n c t  i n  t h e  u n i f o r m  groundmass. 

D issemina ted  c l a y s  a r e  s t i l l  v i s i h l e ,  and seem t o  be r e g u l a r l y  
d i s t r i b u t e d  t h r o u g h  much o f  t h e  c o a l .  These a r e  p o s s i b l y  t h e  source o f  t h e  
' v o l a t i l e s '  de te rm ined  i n  y o u r  p r o x i m a t e  a n a l y s i s .  True coa l  v o l a t i l e s  f o r  a  
c o a l  w i t h  a  r e f l e c t a n c e  o f  5.64% s h o u l d  be o n l y  about 2-4?,. 



M r .  J. DUNN 
OS, C. & M., Coal, 
Room 681, West Tower Esso Plaza. 11 December 1984 

Samole NCOl - NECHAKO BASIN. B.C.. 

A coal and a shale sample from the  above l o c a l i t y  which were suppl ied 
f o r  age and environment determination have now been processed and examined 
wi th  the fo l low ing  resu l ts :  

Spl. 1. Shale 
The organic matter i n  t h i s  sample comprised h igh l y  

a l te red  wood fragments and l i t t l e  else. A thermal a l t e ra t i on  index o f  
about 4.0 ind icates a r e l a t i v e l y  h igh degree of thermal a l t e ra t i on .  No 
f o s s i l s  were seen i n  the  sample, but  the presence o f  recognisable wood 
fragments suggests t h a t  t h e i r  absence i s  due t o  non-deposition, ra ther  
than subsequent metamorphism. I n  the  absence o f  f o s s i l s  no dat ing can be C made on t h i s  sample. With regard t o  environment of  deposit ion, the  
dominance of wood fragments i n  the  organic residue suggests deposi t ion i n  
a non-marine, ox id is ing,  moderately h igh energy environment, pomsibly i n  
connection wi th  a stream i n  the a lower de l t a  p l a i n  set t ing.  

Spl . 2. Coal 
The organic matter i n  t h i s  sample i s  s im i la r  t o  t ha t  from 

the shale, being dominantly woody and r e l a t i v e l y  h i gh l y  al tered. A l i t t l e  
c o l l i n i t e  was observed i n  the  residue. As w i th  the previous sample, no 
f o s s i l s  were seen and, therefore, no dat ing i s  possible. The mater ia l  
appears t o .  have been deposited i n  the form of d r i f t e d  wood i n  a lower 
de l t a  p l a i n  set t ing.  



NCO l 
a. Shale 

Nechako Basin, B.C. 

No Fossi ls .  H ighly  
thermal 1 y a1 tered .  
T. I. 4+ 

b.  Coal 
High rank coal 
No f o s s i l s .  



M E M O R A N D U M  16 
DATE: 1984 12 31 

TO : A.R. Peach 

FROM : J. Dunn 

SUBJECT : Nechako Reconnaissance Sumary (Sept.5 - Sept.14/84) 

WRPOSE 

The purpose of the program as stated in my memo of 1984 08 07 was as follows: 

A) Delineation of Endako Group coal outcrops for coal-bearing sediments in 
the following areas: 

1) Nechako Canyon-Nechako River-Mt. Greer 
2) Big Bend-Finger Lake area 
3) Fraser Lake area 
4) Tyee Butte-Francois Lake area 

2 0)  Investigation of post-Hazeltodpre-Ootsa Lake Group sediments for 
coal-bearing potential in the following areas: 

1) Taiuk Creek 
2) Chedakuz Creek/Valley 
3) Tsacha Lake 

PROGRAM RESULTS 

The reconnaissance program generally followed the objectives as outlined above 
although not all areas were visited and some areas not mentioned above were 
visited. Overall, it is felt that given the time constraints of the program, 
a larger and fairly representative reconnaissance of the Nechako River 
mapsheet was achieved. Observations and conclusions made in various areas are 
listed below: 

Dawson (1878) reported that a Mr. Broman ascended the Nechako River from 
Cheslatta Lake northward. He reported that the basalts are underlain by 
an extensive sedimentary formation, including lignites, of which one bed 
was found to be four feet in thickness. Dawson reported that the basaltic 
and other igneous rocks seem to have flowed out into pools containing 
earlier Tertiary deposits. He also reported that no coal exposures occur 
in the reach of the Nechako flowing due north toward Fraser Lake but the 
underlying rocks are, in all probability, those of the Tertiary series. 
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2)  Tipper (1963) noted large blocks of lignite strewn along the exposed 
Nechako River bottom north of the Kenny Dam but was unable to locate their 
source. However, he concludes that in all probability the lignite is 
inter-basalt. 

3) Cameron and Birmingham (1970) reported the area to be underlain by 
Tertiary rocks which "contain lenses and thin seams of lignite although 
exposures are rare and most of the lignite seen is in the form of float 
along rivers and creeks". They reported a lignite outcrop at the east end 
of Murray Lake (Cheslatta Falls area) where they reported five "seamlets" 
of lignite in 30 feet of section. Rusty siltstone, greenish clay and 
coaly clay were among the interseam lithologies quoted. 

4) Gulf Canada Resources 1980-1981 Mt. Greer Exploration Program -- This 
program was based on a reported four foot seam along the Nechako riverbank 
near Mount Greer (Dawson, 1978) and a reported coal seam measuring 
9.8 metres in a E and B Exploration uranium drill hole E.N.-1 drilled near 
Mt. Greer. Gulf twinned this hole with one of its own and only one coal 
zone was intersected at a depth of 246.3 metres and was analyzed to be 
lignitic in rank. A total of 275 m of Endako Group sediments comprised of 
siltstone, sandstone, mudstone, carbonaceous claystone, conglomerate, and 
thin lignite beds was encountered. Gulf concluded that the E and B hole 
had probably been erroneously logged and subsequently surrendered its 
licenses. Gulf also mapped its licenses and very probably the whole 
Nechako Canyon-Mt. Greer area and located coal-bearing Endako sediments 
outcropping near Cheslatta Falls. 

5) Hal Hopkins (Nechako 1983 Reconnaissance memo ) in a fairly broad 
helicopter reconnaissance of the area, noted seven coal float locations in 
the area from Mt. Greer to Cheslatta Falls. The only coal outcrop noted 
is the Cheslatta Falls outcrop. Hopkins noted a total of 3.4 m of 
interbedded coal (excluding seams less than 30 centimetres in thickness) 
within a 14.5 metre interval. The largest seam measured was slightly over 
a metre in thickness. 

The Cheslatta Falls outcrop and the area around the falls was revisited in 
1984 (see slide in back pocket). It was estimated that the total thickness of 
sediments observed was probably less than 25 metres and is underlain and 
overlain by basalt. One observation made that differs from Hopkins 1983 
outcrop description is that much of the material in the outcrop appeared to be 
tuff or water-lain ash as opposed to sandstone and siltstone as previously 
described. Crippen Consultants in their December 1982 report entitled "Kenny 
Dam, Cold Water Release Facility - Geotechnical Report" note that the bedrock 
material at the Kenny Dam site 7 km due south of the Cheslatta Falls outcrop 
consists of a series of Tertiary volcanic strata which are nearly horizontal. 
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They go on to note: 
Although some interlayering occurs, the series comprises four 
distinctive formations. The lowest consists essentially of 
relatively weak tuffs and other ash rocks and lies about 50 m below 
the river. This formation is overlain by a formation of volcanic 
breccia up to about 50 m thick consisting of fragments of volcanic 
rock welded in a matrix of tuff. Overlying this is a formation of 
vesicular basalt. Results of the 1981 drill holes in the northeast 
bank indicate that this formation extends from about EL740 to at 
least EL859 m and that it consists of interlayered vesicular and 
non-vesicular basalt in roughly equal amounts. Above EL859 m, a 
formation of massive, generally non-vesicular basalt occurs. This 
formation is of unknown thickness extending far above the crest of 
the dam. 

An examination of a topography map of the Kenny Dam-Cheslatta Falls area and a 
visit to the area strongly suggests that the material at the top of the dam 
site (previously the head of the Nechako Canyon) and the material at the top 
of Cheslatta Falls are correlatable. The drop in elevation below both of 
these points is the result of rapid downcutting through a recessive unit and 

c-\ it is suggested that the group of coal-bearing sediments at Cheslatta Falls is 
r probably correlatable with the unit of relatively weak tuffs and other ash 

rocks mentioned above at Kenny Dam. The actual drop in elevation is about 
30 m maximum suggesting that the maximum thickness of recessive sediments is 
about the same. 

At this point, it is probably useful to very briefly review what is known 
about the Endako Group. Repeating what was said in the 1984 08 22 memo the 
Endako Group of Miocene-Pliocene age overlies the erosional surface at the top 
of the Upper Cretaceous Ootsa Lake Group. The Endako lavas were poured out 
upon a relatively flat surface above which hills projected and in which a few 
valleys were entrenched (Koch 1973). Sedimentary rocks are found associated 
with the volcanic rocks particularly where streams have cut through lavas that 
filled pre-Miocene valleys. Tipper (1960) notes that these sediments were 
observed to lie at the base of the group. It would seem then, accepting this 
type of model, that the type and thickness of sediments would vary widely. No 
doubt Gulf Canada did intersect 275 m of Endako Group sediments but we should 
not expect sediment package thicknesses as well as individual seams to remain 
consistent or predictable over the 40 km to Cheslatta Falls given the evidence 
of the conditions under which they were deposited. 
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To conclude, it would appear that the Nechako Canyon-Mt. Greer area has very 
little potential. It is very possible that very thick coal seams may have 
developed in the area but their development would be very localized. In 
addition, the sheath of Endako basalt which covers much of the area would make 
recognition of these areas extremely remote. This was the conclusion after 
visiting the area, therefore little time was further devoted to searching for 
Endako Group coals. 

BIG BEND ROAD AREA 

This area was originally considered to be of interest as Tipper (1963) mapped 
part of the area as being underlain by Endako Group rocks. The area discussed 
lies in the southern part of map sheet 93F/10 and is indicated on the 93F/10 
forestry road map (see back pocket) as the area marked by outcrops NCOl 
through NC08. 

A large part of this area (see Nechako River Geology Map, Tipper 1963, in back 
pocket) is blanketed with Quaternary till and gravel and consequently outcrop 
is generally limited to areas of higher relief such as the Jurassic rocks of 

v - the Nechako Range which bisect the central part of the Big Bend Road area in a - northwesterly trend. 

Tipper (1963) states that this area was part of a northwesterly trending 
sedimentary basin. In this basin was deposited detritus derived from the 
erosion of the exposed Permian Cache Creek Group and Topley Intrusions on the 
northeast, detritus from volcanic islands on the southwest, and flow, tuffs 
and breccias of contemporaneous volcanism (Tipper, 1963). According to 
Tipper, in the earliest part of the Middle Jurassic chert pebbles accumulated 
along the shores of this basin. In later Middle Jurassic time, finer 
sediments accumulated that there was much admixing with volcanic tuffs and 
fine breccias. Volcanism continued intermittently in different parts of the 
basin. During Middle Jurassic time, the basin shifted to the east due to 
continuing uplift of a volcanic island arc on the southwest margin. During 
Late Jurassic time, basinal development continued with the deposition of limey 
shales. R e  whole area was then intruded, uplifted and eroded through to Late 
Cretaceous time. 

Some concept of geological history in the area is important when we try to 
understand the relationship of lithologies observed in the field, particularly 
the coal described at outcrop NCOl which will be described later. At outcrops 
NC06 - NC08, Hazelton Group basalts and andescites of probable Middle Jurassic 
age were noted. At outcrop NC05 approximately 3.5 km to the N.W., fine- 
grained salt and pepper sandstone intermixed with volcanic was noted. This 
general area has been mapped as Upper Jurassic Hazelton Group argillaceous 
limestone by Tipper but it would seem this outcrop more probably represents 

_, near-shore Middle Jurassic deposition. What is believed to be marine shale 
was noted at 
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outcrop NC03. Fossils were observed in this shale but unfortunately none were 
kept for identification purposes. Further west at outcrop NC02 fine grained 
large scale&ough bedded sandstone is in sharp contact with a chert pebble 
conglomerate. This conglomerate along with a similar one observed at NC04 may 
be indicative of a Middle Jurassic shoreline environment. The conglomerate 
closely matches a description of Hazelton chert pebble conglomerate on page 25 
of his 1963 report. At outcrop NCOl a number of lithologies were described. 
The description of the outcrop is given below. 

At the north end of the outcrop what appears to be a metamorphosed 
mudstone/schist was found. Chalcopyrite and an unidentified bronze mineral 
can be seen throughout. Beds oriented 120°/280. 

The rest of the outcrop appears to be unaffected by metamorphism. The 
northern part of the outcrop is characterized by abundant interbedded fine 
grained sandstone. The sandstone weathers to an iron color and is typically 
light olive grey fresh. The individual grains seem to be slightly stretched 
or elongated perhaps suggesting some degree of metamorphism. Quartz veining 
less the than .03 cm is abundant. 

Interbedded with the sandstone is a black shale. What are believed to be stem 
imprints were occasionally observed. Towards the centre of the outcrop the 

j sandstone appears to be even finer grained (very fine sandstone to siltstone) 
and is highly weathered. The sandstone is argillaeous and numerous 
concretions were observed. 

At the southern part of the outcrop fine grained clastics and coal appear to 
be predominant. Black noncarbonaceous shale with hackly fracture is common. 
The coal appears to be interbedded with a greenish-dark grey rust weathering 
mudstone. The coal does not appear to be in-place so no orientation was 
recorded; however, it appears to be quite steeply dipping probably consistent 
with the rest of the outcrop (see photographs in back pocket). 

Outcrop NCOl is very probably Hazelton Group and therefore, of Middle Jurassic 
or Upper Jurassic age. It would seem unlikely to be Endako Group as Tipper 
(1963) has mapped nearby. 

Three points reinforce this conclusion: 

1) The sediments do not resemble Endako Group sediments observed at Cheslatta 
Falls, 17 km to the northwest. 

2) Endako Group sediments are generally flat-lying whereas outcrop NCOl is 
parallel to the local strike and is fairly steep dipping consistent with 
Hazelton Group sediments mapped by Tipper (1963). 
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3) Reflectance analysis of the coal and quality analysis indicated it to be 
high rank anthracite and has probably been metamorphosed. The only coals 
previously reported in the Nechako Basin have been unmetamorphosed Endako 
Group lignites (see appendices). 

A sample of NCOl coal was also sent for palynological analysis in an attempt 
to provide an age date for the coals. However, the sample was barren of spore 
material, therefore the age of the coal could not be ascertained. 
Interestingly some of the woody material is well preserved. If spores were 
present they probably would have been preserved. Consequently, Stanley Pocock 
believes the coal may w e  formed in situ having been transported to its rd: present location. If thls is the case, the likelihood that the deposit is 
regionally extensive would be small. In any case further palynological 
analysis will be performed shortly to determine if there is any identifiable 
spore material in shale from the same outcrop. 

Whatever the outcome, the outcrop is significant in that it is the only known 
occurrence of anthracite in the Nechako Basin. If the coal is of Middle or 
Upper Jurassic age it may have formed in swamps around a slowly retreating sea 
in the Nechako Range area. The close proximity of the coal at NCOl to Middle 

-. Jurassic conglomerates is persistent then perhaps these conglomerates could be 
a used in locating coal around the margins of this ancient sea. Figure 2 

illustrates the location of coal at NCOl and conglomerate at NC02 and NC04 
with relation to the position of Middle Jurassic strand lines suggested by 
Tipper (1963). 

OTHER AREAS 

1) Chidakuz Creek 

This area proved to be Quaternary till and gravel and no outcrop was 
observed. 

2) Finger Lakes - Tutuk Lake Area 

This area proved to be covered by Quaternary till and gravel and no 
outcrop was observed. 

3) Jerryboy Hills - Sucha Lake - Sucha Lake Area 
No sediments observed. Outcrops observed were vesicular basalt, basalt, 
andesite and flow-banded volcanics. 
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Fawnie Range 

No sediments observed. 

Tatelkuz Lake - Kuakuz Lake - Euchiniko Lakes - Blackwater River 
No sediments observed - helicopter traverse (see slides in Appendix) 
Kluskoil Lake - Blackwater River - Redwater Creek - Nazko River - 
Enchiniko River - Batnuni Lake (S.W. portion of 93G) 

No sediments observed - helicopter traverse. Checked old homestead at 
Redwater Creek for reported coal occurence by local resident. 

Knewstubb Lake - Natalkuz Lake (N.W. portion of 93F) 

Saw small exposure of quartzite and nearby flow-banded volcanics near 
Lucas Lake. Mapped as Ootsa Lake Group by Tipper. 

Exposure of medium to coarse-grained sandstone with pebble conglomerate 
and some rnudstone was examined in southern part of 93F/ll near Natulkuz 
Lake. The section was noncarbonaceous and no coal was observed. Mapped 
as Hazelton Group by Tipper. 

The only other recognizable sediments were seen near False Hill in 
93/F/12. The outcrop consists of a very dark, noncarbonaceous mudstone 
unit of probable marine origin (see picture in appendix). Mapped as Ootsa 
Lake Group by Tipper. 

Tyee Butte - Holy Cross Lake - Target Creek 
No sediments observed - helicopter traverse 

CONCLUSIONS 

No further work should be done in the Endako Group for the following reasons: 

1) Poor quality low rank lignite. 

2) Coals have not been identified to reach thicknesses of greater than one 
metre. 
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3) Coals are very probably only very localized and the existence of 
regionally extensive seam or coal package is doubtful. 

4) Exploration is strictly a hit and miss drilling proposition as Endako 
Group basalts and Quaternary tills and gravel covers much of the area. 

One wildcat drill hole is recommended in the vicinity of outcrop NCO1. It is 
probable that this outcrop represents a coal occurrence in the very thick 
Hazelton Group which previously was not thought to contain coal measures. If 
the coal could definitely be proved to be of Middle or Upper Jurassic age and 
thicknesses are favourable, a regional mapping program of Hazelton Group 
sediments might be warranted. 

cc: G.J. Ockert 
L. Klatzel Mudry 

/" 
J. Horgan 
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D i v i s i o n  

/ F i l e  # 2647.081 

To : 6. Wright 
Coal Dept. 

From: J. A l l a n  

Re: Coal Analyses - Wechako and Guess Creek Samples 

The analyses which you requested on f i v e  coal samples have been completed 
and the  r e s u l t s  are as f o l l o w s :  

Sample H20 Ash V o l a t i l e  C.V. To ta l  Ref lectance 
1.0. % % Mat ter  b tu /  Sulphur % 

% 1  b  % 
a i  r -d ry  bas is  

Guess Creek: 

Nechako NO01 6.0 53.7 11.9 n.d. n.d. 5.42 

Ashton Mul len #1 5.9 65.1 10.8 n.d. n.d. N 0.75 

Notes : 

1. n.d. i n d i c a t e s  t h a t  t he  ana lys i s  was not  performed because o f  t he  h i g h  
ash content  o f  t h e  samples. 

2. Guess Creek. Th is  i s  a  se r ies  o f  samples which have been e levated i n  
rank by l o c a l i z e d  heating. Samples #1  and #2 show v i r t u a l l y  no 
an iso t ropy ,  which i n d i c a t e s  t h a t  t he  pressure compression e f f e c t s  o f  
normal b u r i a l  c o a l i f i c a t i o n  a re  absent. I would conclude t h a t  h i g h  
geothermal g rad ients  have been ac t i ve ,  e.g. over  an i n t r u s i v e ,  and thus ' 
r a p i d  and l o c a l i z e d  rank changes should be a n t i c i p a t e d  i n  t h i s  area. 
Furthermore, the  techno log ica l  p r o p e r t i e s  o f  these coals might  no t  be 
p r e d i c t a b l e  from convent ional  analyses because t h e i r  chemistry may be 
q u i t e  d i f f e r e n t  from normal ly  c o a l i f i e d  coals o f  s i m i l a r  apparent rank. 



3. Nechako N001. The rank a t  t h i s  c o l l e c t i o n  s i t e  i s  conf i rmed as 
an th rac i t e .  The r e f l e c t a n c e  value quoted above i s ,  f o r  t h i s  sample 
on ly ,  mean maximum re f l ec tance .  The coal  i s  s t r o n g l y  a n i s o t r o p i c .  

4. Ashton Mu l l en# l .  Th is  i s  a  carbonaceous shale. Almost a l l  o f  the  
conta ined organ ic  ma t te r  i s  d e t r i t a l ,  reworked m a t e r i a l  o f  a  v a r i e t y  o f  
ranks and genera l l y  i s  p o o r l y  preserved. The t r u e  rank o f  t h e  sample i s  
probably i n  t h e  h i g h  v o l a t i l e  b i tuminous range, based on t h e  obse rva t i on  
and measurement on on l y  a  couple o f  gra ins.  Therefore t r e a t  t h e  quoted 
value f o r  r e f l e c t a n c e  as an approximat ion only.  

JA:sb 
cc: J.R. Rawling 
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The study of Nechako River maparea was begun in 1949 as part of thc 
systematic ,gram to map Canada geologically. Thc Alominum Company of 
Canada constructed Kenney Dam on Ncchako River as part of a & v d ~  
to supply power to their plant at Kitimat, British Columbia, and as a resiYR, 
arcas in this drainage system are flooded below 2,800 feet ckvation. But the& 
mas wm mapped before the dam was completed. 

This part of the Interim Plateau of British Columbia is underlahl f$ " 

drift ob 
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NECHAKO RIVER MAP-AREA, BRITISH COLUMBIA 

, Abstract 

Ncchako River maparea, in central British Columbia, is_physiographisally 
a part of the I n t e r i o r p I ~ y  with low relief and few bedrockoutcmps. The 
U p p e r . T r i , ~ i ~ . ~ ~ d . ~ w ~ ~ j ~ s i c  Takla Group, dcposhd in a northwest-trend- 
i m j j e ,  a charactenad by basic vdcanic Uows, with 
int--arSillitc.-arSillitc.b55 ,grmwcke.. .and_minocJm=mu W. The 
marme Middle Iuragic Hazcpon Group rrsts unwnformably om the Takla 
Gmur, and similarly is madk up of basic volcanic raks  but d8em in that the 
intvdedded sedimentary rocks are mainly chert-pebble conglomerate, mywacke, 
and minor shale or agillite. Upper Iurassic shale and argillite underlie a very 
small area. The non-marine, Uppr Crctaccous to Oligocmc. 00- Lake Group, - 
resting with angular discordance om Jwavic or Triassic rocks. is divisible into 
two u n i d  lower andcaite and an upper rhyolite. Thc Ootsa Lake Group is 
overlain unconformably by the non-marine, late Tertiary Endako Group an '- 
asentially undefozmed suecc9iom of basaltic and andcaitic plateau lava~, brw- 
ciaa, and i d s .  

The area wa9 overridden by Pleistoeenc glacier ice which, in its final 
phases, moved arros~ the area in a direction varying fmm NW'E to cast. &./'. 
Gnnitic, gmuodioritic, and dioritic mcka of the Topley Intmsions wmc an- 
placed in Early Jurassic time. Late Juragic or early Cretaceous granitic rakr k / L ,  
intrude rocks of the Haplton and Takla Groups. 

lack of good rO& GxpOSWU and the wide anas of bamcU Tertiary rocks 
have discowaged extensive p r o w  No large ewnomic m i n d  accum~es 
arc rrported within the area. 

La region P l ' b d e  se tmuve au caw de la Colombie-Britannique. Du 
point de vue pbysiographiquc, clle fait partie du Plafeau int&icur. Le relief 
y esf pru marqlle et on y tmuve pcu d'aWeurrmenta de la mcbe cn place. 
Le groupe Takla, qui remonte au Tripr supCrimr et au JuraMique ~ r i e w ,  
s'M d&md dam un engCosynclinal allong6 ruivant le nord-ouest: 4 a t  carac- 
t M  par des rocha volcauiquea basiqucs, cn fonne de wulk  br&hes ct Nfa 
a interstratili&a a m  de I'argilite noin, du g r a u w h  fm, et wlques  couches 
de caleale. Le groupe marin Hazelton, qui m o n t e  au JurasSiquc moym. 
rrpose en diawrdancc s w  le gmupe Takla ct se compoac 6salcment de mehes 
volcaniques basiqucr, man wneaircment P l'auw grow las rochca 8Cdimm- 
iaires interstrstifiks wmpnnncm priacipalement un umglocaCrar P d o u x  de 
c h i ,  du grauwacke ainsi qdune petite -tit6 de &te ou dkrgine. De 
I'argilite st du schjstc dn Juragiqae supCrieur w e t  uw trb petite 
Chnduc dc la mcbc en placr Lc group non m ~ n  Ootaa Lake, dont 
l'Qe se aitue c n w  le CrCtacC suphicur et I'Olimche, rcposc suivant une dia- 



mdancc audairc  sur da mcha jursrsiques ou triasiques, et on peut LC diviser 
m deux unit&, savou unc an&inc au bas et unc rhyolite au haut Ls groupe 
Oom Lake cst m u v a t  en diwordance par lc P u p e  non marin Endako, qui 
monte B la 6n du Tathire ct ae compose d'unc succession csmticllcment 
non d 6 f o d  dc lava, br&hu, et tufs taut basaltiques qu'andesitiqucs du type 
plateau. 

Ea &ion a CtC muver tc  par In &den du Pl6istodm qui. B leur dklin. 
out travm6 la &gbu suivant m e  direction qui variait de N40'E B franc a t .  
La rocha d t i q u e s ,  grandontiqua ct dioritiqua d a  intrusions Topley 
ae aont dCposCcs au a b u t  du Jumsiquc. Dea mcha mnitiqua dc la 6n du 
Jurassiqm ou du &but du C r U  foat intrusion au s*n dea rochw des 
gmupcs Haalton et Takla. 

L'abacnce d'afflcuremctm mchcux convcnabla ct l a  granda Cteudua 
dc r o c k  tcrtiaircs stMea ont nui B la mise en rmm dc travaux poussts de 
pmspation. Aucun gite Ltcndu & minhux d'importance konomiquc n'a Ct6 
rappod dam la 16giou. 

xii 



INTRODUCTION 

Nechako River map-area lies between latitudes 53 and 54 degrees and between 
longitudes 124 and 126 degrees, and comprises an area of about 5,800 square 
miles near the geographic centre of British Columbia. 

Acecssibility 

The Canadian National Railways and the Northern Transprovinaal Highway 
lie immediately to the north. Secondary roads and farm roads, negotiable by 
automobiies, form a meeting network in the northwestern and northeastern 
parts, and extend as far south as Kcnncy Dam and the outlet of Ootsa Lake. 
A passable car road extends from Bamuni Lake eastward to Quesncl, about 
120 miies. 

Travel by boat is practicable on most of the larger lakes and rivers in the 
west half of the area. Hooding of low country above Kenncy Dam has not 
greatly impaired the value of water transport, and navigable waterways extend 
70 miles westward from the area. 

The afford many excellent landing placcs for float- 
e q u i p p c d ~ a l m o s t  any part of the area accessible. Aircraft for 
hire are based at Bums Lake and at Prina George. 

Many excellent wagon roads, some sleigh roads, and packtrails that are 
rapidly falling into dirw, reach into the more remote parts. In the south half 
of the area the wagon mads between the many Indian Reserves arc kept in good 
repair. The forested areas arc fairly clear of undergrowth and windfall and anly 
in burned areas is eavcl greatly impeded. Swamps, although nummus, are 
mostly small and easily crossed or avoided. Back-packing is seldom necwsary. 

The area is sparsely settled. In the northwestern quarter a few ranchers and 
farmers live in the vicinity of Grassy Plains, Damkin, Chesiatta, and Marilk-thc 
local post 05m. Sman communities near the east end of Fmwis Lake, near 
Lily Lake, around Tachik and Nuki Lakes, and along Nechako River t.cpnsmt 
the outennost fringe of settlement spreading southward from the railway, and a 
few trappers and ranchers live at Tatuk Lake, at B a d  Lake, and along the 
upper part of West Road River. 

The Indian population is fairly large but widely scattend The largest Indian 
community is the Stony Creek R-e with thirty or more houses and a church. 



Farming or ranching, trapping, lumbrring, and guiding are the principal 
maus of livelihood. Grain crops can be gmwn successfully near Tachick and 
NnlE Lakes, and to a lesser degree around Grassy Plains and Lily Lake. A few 
cattle are raised by most farmers and ranchers in the northern settled areas, and I 
cattle ranches am operated in the lower Nechako ValIey and Bafnuni Valley. 
Distant markets and a severe climate with long winters make farming and ranch- 
ing a marginal ente~prise. 

Trapping is carried on mainly as a supplement to farming, ranching, or I 

guiding, and few depend entirely on this for a livelihood In recent years with 
the decline of fur prim, less and less trapping has been done. 

Lumbering is of importance in the northern part of the area. S p m  is cut 
for lumber &ud pine for tics. Although much of the area is burned or covered 
with scmb timber and second growth, many large stands of suitable timber nmain, 

I 
distance from the railway and accessibility are factom in deciding what timber is 

I 
marketable. I 

In past years the tourist industry provided an income for several residents 
near Ootsa Lake. Guiding for 6shing and big-game hunting was a profitable 
seasonal occupation but raising of lake levels at the head of Nechako River has 
disrupted the industry and forced many of the guides and ouffitters to mow. In 
the vicinity of Franwis and Uncha Lakes several residents cater to hunters and 
fishmnen. 

The Indiana of the area engage in trappin& a few raise cattle, some take 
summer employment on ranches south and east of the area, a few work as guides 

, for hunting ouffittem, some cut tics, but few are steadily employed at one occupa- 
tion for any great length of time. 

Climate 
The climate of Nechako River area, like that of an the Nechako Plateau, is 

a continental type with warm summers and long cold winters. Annual temperatures 
range from a maximum of about 90 degrees to a minimum of beIow minus 40 
degrees (Farstad and Laird, 1954, pp. 12-15) 1. The annual precipitation at Van- 
M o o f  is reported to be 13 inches, and a comparison of the vegetation near 
Vanderhoof with that of the area as a whole suggests a similar general precipita- 
tion; snowfall is light, particularly in the southern part. 

Pronounced climatic variations occur from one summer to another. During 
the 1952 k l d  season, while the author was working in the southeast quarter, 
except for thunder showers there were three rainy days from June 23 to Sep- 
tember 21, but in 1953, in the northeast quartor, then were only nine days in 
July and August without rain. Frost is not uncommon above 3,000 feet elevation 
dnring any summer month. - 

'Named andfor data in paren~hacl am thpw of refcrm01 ated m Bibliography. 
2 



Flon and Fauna 

Much of the maparea is forested and offers environment suited to the 
perpetuation of the many varied animal species. 

Lodgepole pine is by far the most abundant tree, occurring at'all elevations 
up to tree-line, 5,000 to 5,800 feet; black and white spruce, and aspen poplar are 
next in abundance. These four varieties make up wen over 80 per cent of the trecs 
in the area, and all other species are only locally abundant. Douglas fir occurs on 
the moist south shore of ~ranqSs Lake and near Batnuni VaUey. White birch is 
restricted to the aspen poplar forests in the northern part; balsam o m  sparingly 
with spruce in the wetter parts and near treehe; alpine 6r occasionally occurs 
near tree-line. Stunted whitebark pine has been noted at several places, and 
cottonwood, although rare, occurs along the major waterways. Larch was foud  
only in the swampy area north and east of T a w  Lake. 

Many open meadows and south-facing valley slopes produce a thick, IUXLI- 
riant growth of several types of grasses mixed with pca vine, vetch, and other 
broad leaf plants. Such meadows and sparsely timbered areas provide the hay 
meadows and range land for ranching, and abundant feed for moose and deer. 

Mammals noted during field work were: moose, deer, black and brown bear, 
grizzly bear, wolf, coyote, porcupine, skunk, rabbit, beaver, mink, muskrat, mar- 
mot, red squirrel, chipmunk, rock rabbit, and several types of mice. Other mam- 
mals reported include cougar, wolvnine, marten, &dm, weasel, otter, red, silver 
and cross fox, and lynx. Goat and sheep are not known on any of the ranges; 
car i iu  were once present in the Fawnie Raage as indicated by many very old 
antlers; wolves are not so abundant here as in other parts of British Columbia, 
probably the result of persistent e m  to exterminatc them. 

Buds of many species are abundant Game birds include FranLlin's grouse, 
blue and d e d  grouse, ptarmigan, prairie chicken, many types of duck, and 
Canada goose. A few Canada geese arc known to nest within the area; particnlarly 
along Coglistiko River in the southeast quarter of the area. Pelican were - 
on the lower Euchinilco River and on EntiaLo Lake. In 1949 one swan was seen 
on Murray Lake. Bald eagk, loon, and many types of small birds are familiar 
sights. 

Rainbow trout an common to all major lakes and sbnams and attain their 
greatest size and importance as a game 6h in the lakes drained by Nechako 
River. Char are present in all other lakes, some of the. lagcst have bem caught 
in Uncha and Franwis Lakes; none occurs upstream from Nechako Canyon. 
Sockeye salmon ascend some streams but waterfalIs premt entrance to some 
of the larger lakes particularly above NechaLo Canm,  Cheslatta Lake, Tsacha 
Lake, and Qualcho Lake (see Plate I). Salmon were noted in Franc& Lake, 
West Road River, and lower NechaLo River. Other fish caught or nported include 
kok-, ling, suckers, squaw fish, and whitetish. 
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-'P 
Sir Alexander MacKenzie in 1793 crossed the southern part of the map 

area on his journey overland to the Pac& Ocean. He followed the West Road 
(Blackwater) River through the area and continued westward roughly parallel 
with its southern boundary. In taking this mute, MacKenzie probably chose the 
most direct and most easily travelled route possible through the interior of the 
proviace. 

During the nineteenth century the main activity in Nechako River area was 
trapping, with trading at the various posts to the north, at Fort Fraser, Fort St. 
James, aod Fort George. No serious attempt at settlement was undertaken until 
the twentieth century as the area was not on the main travel routes, did not offer 
opportunities for placer mining, did not appear interesting to prospectors, and did 
not contain much land suitable for agriculture. 

A Hudson's Bay Company Post was established within the area on one of the 
Klushts Lakes near West Road River about 1844, but it was soon abandoned 
(Morice, 1904, p. 244). 

Near the end of the nineteenth century, settlement in the Bella Coola valley 
to the southwest opened a new port of entry to the interior of the province. 
About 1905, settlers began moving into the Ootsa Lake country ova  the Bella 
Coola trail, which nms in a northerly k t i m  from Tsayakwacha Lake to 
Ootsa Lake, and most of the eariy settlers followed this route bringing with them 
their cattle, horsea, and possessions. Over this route also moved the supplies needed 
in the Ootsa Lake valley. 

The Prince Rupert Branch of the Canadian National Railways was com- 
pleted in 1941, and settlement has gradually moved southward from Vander- 
hoof, Fraser Lake, and Burns Lake. With this new line of communication, the 
Bella Coola mute fell into &we. 

Subsequent &velopment of this area has been slow, with most of the a&*vity 
concentrated in the north, whereas the south half of the area with few exceptions 
has remaiaed virtuaUy unchanged. 

After World W ~ I  II the Aluminum Company of Canada investigated the 
possibility of damming the Ntchako River, raisiig the level of the lakes of Tweeds- 
muir Park, and reversing the drainage direction through a tunnel. By this means 
electrical power could be developed near Kemano River on the Pacific side of 
the Coast Mountains, power that was to be used for an aluminum plant built at 
Kitimar 

The key to the project was the building of a suitable dam. In 1949 test dril- 
ling of some proposed dam sites near the bead of Nechako River, near the 
outlet of Intata Lake, was u n d e r t h  without success. In 1950 the site at the 



head of the Nechako Canyon was investigated and found to be snitable. In 1951 
a road was built to the site irom Vanderhoof and p n l i m i ~ ~ ~  work begun. The 
construction of the dam (the K e ~ e y  Dam) proceeded rapidly, and was com- 
pleted in the autumn of 1952. The diversion tunnel was closed and the raising of 
the lake levels kegan. 

The Kemey Dam is 317 feet high, 1,500 feet long at top, 40 feet wide at top 
and 1,170 feet at base. The materials used in its construction were all found 
locally. Quarries were opened in the late Tertiary basalt and massive to vesicnlar 
basalt was readily quarried within one half mile of the dam site. Suitable grave1 
was found along Ncchako River about the dam, and suitable clay irom the 
higher areas above the river valleys. 

Previous GeoIogicaI Work 

In 1876, G. M. Dawson (1878, pp. 17-94) of the Geological Swcy of 
Canada travelled through the area via EuchiniLo River, Blaekaratcr River, Qnal- 
cho Lake, and north to Nechako River and Fort Frascr; in 1905, W. F. Robert- 
son, the Provincial Mineralogist (Robertson, 1906, pp. 87-139) crossed the 
northwest quarter of tbe area following Tahultzu and Cheslatta Vakys; and ia 
1916, J. D. Galloway of the British ColumbiiDeparrment of Mines (Galloway, 
1917, pp. 134-186) followed the Bella Coola .trail sonth from Ootsa Lake. Aside 
from brief reports of these trips, there are no published gco1ogical reports on any 
part of the area. Work on which this report is based was done during the M d  
seasons of 1949 to 1952. 

The writer received many courtesies and helpful suggestions from the mi- 
dents of the district, in particular F. HMlson, A. Pelleticr, N. Prag and C. Ben- 
nett of Ootsa Lakq G. Streigler, R. Hobson, and R. Earn of Vanderhoof; and 
Mr. and Mrs. R. J. Smith of Batnuni Lake. 

The author was ably assisted in the field by K. Adhgton, J. K. Eccls, and 
P. Poulton in 1949; by W. R. A. Baragar, J. K. Eccles, and M. Tr ig  in 1950; 
by J. Anderson, J. K. Eccles, and E. Fikgcrald in 1951.; and by S. E Acres, J. 
Blowq and B. Martens in 1952; by S. E. Acrcs, P. F. Karrow, W. P. Lightbody, 
and M. J. Melnyk in 1953. 



Cbapter IT 

PHYSIOGRAPHY AND GLACIATION 

Physical Feamres 

The area is drained by streams flowing to the Pacific Ocean. Prior to the 
construction of Kemey Dam, Nechako and West Road Rivers and their tributaries 
drained most of the area eastward into the Fraser draiiage system but now the 
area above Kenney Dam is drained to the Pacific Ocean through Kemano tunnel. 
Only a snaU part of the southwest quarter is drained westward directly to the 
ocean through Dean River drainage system. 

Compared with most of British Columbia, the area is not mountainous (see 
PL 11). Two distinct, though not rugged, ranges, Nechako and Fawnie, occur in 
the central part, but even these rise gradually and gently from broad valleys to 
mountain crests. Elsewhere in the area the topography is characterized by groups 
of rounded hills with no particular arrangement into distinct ranges. Elevations 
range between about 2,500 and 6,300 feet, but the local relief rarely exceeds 
2,500 f e e t  The major valleys, such as Ootsa Lake, Entiako, Chedakuz, Nechako 
and West Road, are broad and uneven and merge impercepfibly into the flanking 
hius and mountains. The complex drainage pattern forms a disjointed network 
of shallow V-shaped valleys cut into the broad irregular valley bottoms. 

The topography shows a marked relation to the underlying rocks. The north- 
west aend of Fawnie and Nechako Ranges reflects the northwest trend of the 
folded, Jurassic rocks. The rounded hills of the northern quarter of the area 
reflect the absence of pronounced trends in either the early Tertiary volcanic 
rocks or the Topley granitic mks of the Nulki Hills. The flat, swampy areas are 
almost invariably underlain by tlat-lying late Tertiary basalts. 

The physiography of the Canadian Cordillera north of latitude 55 degrees 
has been studied extensively by Bostock (1948). His system of physiographic 
subdivisions is here extended to indude Nechako River area (see Table I, Fig. 2, 
Map 1131A). 

Nechako River map-area is entidy within the Interior Plateau, which 
Bostock divided into two secondary subdivisions-Fraser and Nechako Plateaux 
-and placed the boundary "about the fifty-third parallel" (1948, p. 42). The 
impression gained is that the division was based on convenience rather than on 
a distinct difference in the two parts. However, if the boundary is more closely 
defined as West Road River to its source and thence westward to the Coast 
Mountains, the two areas are distinctly di&rent both geologically and topo- 
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Table I 

graphically. Eraser Plateau is underlain mainly by Tertiary volcanic rocks whenas 
the Nechako Plateau is underlain mainly by pre-Teniary volcanic, sedimentary, 
and granitic rocks. Nechako Plateau is more dissected than Fraser Plateau 
and is rougher in detail, with greater local relief. 

The Nechako Plain, although extensively underlain by fiat-lying volcanic 
rocks, more probably takes its relatively even surface from extensive erosion 
which tn~~cated rocks of several ages, and from a deep covering of glacial 
till or silt and glacial lake clay (Armstrong, 1949, p. 8). 

Eranwis Lake Highlands (see PI. 11) is a good descriptive name and its 
further subdivision into groups of hiUs is topographically correct. Thes hius 
are in no way oriented into ranges of mountains although some are r e f d  
to as mountains. Most of these hills are less than 5,000 feet in elevation with 
less than 1,500 feet relief, and although some may rise abruptly, most rise 
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Erosion Surface 

S i  Jurassic time, this positive area has been undergoing active erosion 
How many cycles have occuued or the manner of erosion is not known. From 
a pliminary study, howeyer, it is obvious that there is at least one emsion 
surface in this BICB--the one characteristic of the Interior Plateau (Bostock, 1957, 
p. 288)-a t  about 2,500 to 3,000 feet elevation. This cornsponds to the broad 
W areanas in the south and to most of the major valley bottoms. These surfaces 
rise gradually to the south and, with several intermptions, merge with the more 

I striking plateau featuns of the Chilcotin River country. In Nechako River area 
I this erosion surface is more dissected than it is farther south. 

A second erosion surface may be i n f d  from the accordance of summit 
levels. A great number of hilltops have elevations near 4,500 feet and even 

I 
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where prominences are higher the summit levels rise gradually; particularly in 
the nortberly part, the hills merge into a fairly uniform horizon. The tentative 
conclusion is that this is a very old dissected surface, but no pmof is available. 

Glaciation 

Nechako River maparea was completely covered by glacier ice whose 
movement, at its maximum, was seemingly d e c t e d  by the bedrock sulfacc. 
The suggested thickness of 6,000 f a t  (Pnst, 1957, p. 460) for the ice-sheet 
is not uxucasonable, as in order to cover all hills and mountains it must have 
been at least 3,500 feet thick but to move with the freedom suggested by the 
glacial features it must have been much thicker. South of the area evidence 
indicates ice thicknesses in exctss of 5,qOO feet. 

Glacial features are prominent, and most of the glacial information available 
from air photos and ground observations has been plotted on Figure 2. Greater 
detail, however, could be obtained by further ground studies. 

Glacial Striae, Drumlins, Rock Drumlins, and Till Grooves 

These features are grouped together because they all originate from the 
movement of the ice and because they offer the most pncise means of detamining 
the direction of the last movement Glacial striae are fairly abundant, the more 
clearly defined ones W i g  developed on Mmowic volcanic rocks and Tertiary 
rhyolite. 

Numcmus drumlins occur throughout the area and possess the usual 
inverted teaspooa-shape. They arc best developed in thick glacial deposits and 
in areas underlain by &at-lying Miocene basalt, where they form Yields of 
drumlins'. Elsewhere they occur singly, surrounded by rock drumlins and bed- 
rock hills. Commonly 50 to 200 feet high, about a mile long and up to one 
quarter of a mile wide, the dmmlim rise gently to a crest near the stoss-cud 
and taper gently to the lee end, merging with depressions that, although distinct, 
arc less prominent than the. hills. These drumlins arc composed essentially of 
till, altbwgh a bedrock con may be prwcnt. Included under drumlins an the 
mom elongate drumlinoid ridges which, although differing in shape, are believed 
to be similar in origin (see PI. N). 

Rock drumlins, commonly described as 'crag and tail', are similsr in form 
and origin to the drumhi  but M e r  in several aspect% Rock drumlins possess 
a bedrock 'nag', which fonns the highest part of the feature, and a 'tall' that is 
moulded by ice on the lee of the 'crag'. They arc strildngly linear fcatmnr, with 
a much smaller width relative to length than the drumlins. The intervening grooves 
are narr0w, sharply defined, and are as prominent as the 'crag and tail' features. 
Rock drumlhs an best developed where glacii drift is thin aud where the bed- 
rock is hard and wen jointed with an irregular surfaa. Anas of T- rhyolites 
and Mesozoic volcanic rock are well suited to thcir dtvelapmcnt. 
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The till grooves appear to be shallow linpr grooves in an otherwise fea- 
tureless till surface. They occur in areas of thick glacial debris or wherever the 
bedrock suIfacc does not have a controlling influence on the developed glacial 
features. They are widely spaced and the intervening area bears no resemblance 
to drumlins. These grooves may be compared to scratches in a till surface formed 
by a few major irregularities in the base of the ice, which, for reasons unknown, 
were maintained during glacier flow, or they may be vestiges of drumlins or rock 
d n d h  areas that have been almost obliterated by subsequent deposits. 

AU features mentioned point to a general ice movement in a direction vary- 
ing from N40°E to east, and most drumlins, rock drumlins, and many glacial striae 
clearly indicate a southwestern source of ice. Air photographs of the area show 
that on some of the higher hills and in some protected areas another set of glacial 
grooves exists, indicating earlier ice movement quite merent from that sug- 
gested for the last movement. On Uncha Mountain, near Grassy Plains, on Mount 
Hobson, on Tatelkuz Mountain, and at several other places in the area linear 
grooves vary in direction from N30"W to NIOoE, but at no place is there con- 
clusive evidence to show whether this ice moved northward or southward. A 
recent study by the writer of the distribution'of erratics near Alexis Creek, south- 
east of Nechako River area, has shown that an earlier north-to-south movement 
of ice occurred in that area. 

Eskers 

Eskers are abundant throughout the area, more particularly in the south- 
eastern half. For purposes of mapping they have been shown as two types: (1) 
single eskers, the typical sinuous gravel ridge; and (2) esker complexes, reticulate 
networks of ridges completely enclosing kettle-like depressions. The first type is 
not unusual, the second is similar in most respects to the 'compound eskers' of 
Carp Lake maparea to the northeast (Armstrong and Tipper, 1949). The term 
esker complex is however more descriptive than compound esker, suggesting not 
only complexity of pattern but also complexity of origin. 

The only esker complex of importance extends from the east end of Natal- 
kuz Lake along Nechako River for 6 to 7 miles (see PI. 111). This network of 
ridges is ma& up of porous and permeable gravel and sand, and rises as much as 
275 to 300 feet above the river level, as it existed in 1950. The Aluminum Com- 
pany reported a depth of about 300 feet of gravel and sand below the river level, 
which means a total thickness, in places, of 600 feet However, the drilling may 
have penetrated relatively unconsolidated Tertiary gravel and sand similar to the 
materials of the eskers but unrelated to them. The sides of the esker ridges are 
steep, close to the maximum angle of repose for unconsolidated materials, and the 
crests of the ridges are sharp and narrow. The depressions are round or elongated 
parallel with the ridges, which in this instance parallel Nechako River. Although 
the complex is in the Nechako River valley it cannot be considered as confined 
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by valley walls. The noah side of the valley rises well above the highest ridge 
of the complex, but on the south side the valley waIl attains a comparable eleva- 
tion about 2 miles south of the most southerly esker ridge, and then only as the 
result of a gradual rise from the base of the esker complex toward Mount Swan- 
nell. Because of the lack of a confining bedrock wall on the south side, it can only 
be concluded that, at the time of formation of this esker complex, ice formed 
the southern valley wall. 

The origin of this esker complex is not clear but certain features suggest 
some answers. The complex lies along one of the major meltwater channels and, 
as it is partly in this eroded channel, it must have been formed during fhe active 
period of meltwater run-off or later. Formation at a later date is unlikely because 
the presence of abundant ice in the vicinity is indicated by the many kettles and 
the probability of confining ice. It is suggested that this complex represents an 
ice jam that formed along the meltwater channel, the spaces between the ice-blocks 
being filled with sand and gravel. This feature was unquestionably the result of a 
local condition as it has no extension or counterpart elsewhere in the area. 

Crevasse Fillings 

Near the western boundary of the area, 6 miles southeast of Uduk Lake, a 
group of ridges are believed to be crevasse fillings. These are ridges which, al- 
though possessing the cross-sectional appearance of an esker, lack the character- 
istic s~uuous shape. They are straight ridges with a slightly uneven top, composed 

I of coarse, unsorted, and unstratilied material giving the impression of a coarse 
till from which the 6nes have been washed. The arrangement in no way resembles 

I the usual sorted and stratilied material of an esker. These ridges are believed to 
have resulted from the filling of crevasses in a stagnant block of ice, the material 

I being washed into the crevasses without hrther sorting or reworking. They occur 
in an area topographically suited to the existence of such a stapant mass of ice, 
and their haphazard arrangement-some at right angles to one another-precludes 
the possibility of their being formed by moving ice. 

Cirques 

Cirques occur in the Fawnie and Nechako Ranges but, as they have been 
overridden by glacier ice, they must have formed before the last glaciation. Only 
in the Fawnie range is there evidence of renewed activity since that time, and 
even this does not seem to have been extensive. There is no active glacier ice 
in the area today. 

Meltwater Channels 

Two types of meltwater channels are shown on the map: (1) large channels 
with well-formed terraces; and (2) small or abandoned channels. The small chan- 
nels were formed mainly by streams following the lateral margins of glaciers or 
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by those forced from their normal channels by ice or glacial debris that blocked 
their course. Many of these channels are the erosional part of a subglacial stream, 
an esker representing its depositional part. It will be noted on the map that many 
-ken lead dinctly to one of these. gullies or channels. 

The large meltwater channels are. the most outstanding glacial features. Along 
their course stretch the major rivers and most of the long, narrow lakes char- 
acteristic of this area. These channels were formed by meltwater streams pouring 
off a rapidly wasting and disintegrating glacier. The streams followed pre-existing 
depressions that were virtually clear of active ice and contained only disconnected 
fields of almost stagnant ice, and they formed the steep cut-banks and terraces 
that border, in part, all these drainage channels. Where no cut-bank or tenaces 
occur to-day-thus leaving a gap in the channel wall-it is assumed that these 
gaps were then iilled with ice. This is a reasonable assumption as such bordering 
areas commonly have a knob-and-kettle topography suggestive of stagnant ice. 

The main channels were the F m ~ o i s  Lake, the Ootsa Lake, the Tetachuck, 
and the Entiako. Apparently the last two adequately handled all the water in their 
systems, but the first two at times carried more water than they could contain, 
so that the Franpis Lake channel overflowed southward to Cheslana Lake and 
eastward from its east end-neither course is followed by the present drainage. 

The Ootsa Lake channel is probably the most spectacular drainage system 
in the area. It overflowed its channel via three outlets northward from the Ootsa 
Lake valley into the Cheslana Lake valley and one southward into the Chelaslie 
Lake valley. It is interesting to note that two of these north-flowing channels 
were cut su5ciently low to require the erection of small dams across them to 
ensure the necessary flooding for the Alcan Project. The volume of water entering 
the upper N&o River valley was immense, so much so that the Nechako 
Canyon either was unable to handle the flow or was blocked. Whatever the 
reason water was forced to turn eastward through Big Bend Creek and into the 
Euchiniko River valley and northward via several small channels to the lower 
Nechako River valley. Prominent cut-banks occur dong its course, particularly 
along Intata and Natalkuz Lakes and terraces are prominent along its entire 
course. Through most of its course, this meltwater stream was activeIy eroding 
and the deposition that did occur was coarse sand and gravel. Sit or clay was 
however deposited along the lower part of Big Bend Creek, possibly because the 
flow of the stream slowed as the topographic divides were crossed. Banks and 
terraces occur along most of the course but there are many places where obvious 
confining features are lacking and the stream in these places does not appear to 
have spread out over low ground-probably was confined by stagnant ice. 

Vanderhoof Lake Silt and Clay 
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The only important lake deposits are those laid down in the part of the 
Vanderhoof Lake basin occurring in the northeast part of the area. These deposits 
and their extent in Carp Lake area have been briefly described (Armstrong and 



Tipper, 1949). In Nechako River area, silt and clay are the most wrnmon de- 
posits, occurring as thin varves one quarter inch to 8 inches with an average 
thickness of about 2 inches. They are grey to buff, wmpact, relatively imper- 
meable, and turn into a greasy, gumbo-liie substance when wet. Considerable 
contortion occurs in the beds, particularly near the top of most sections. Pebbles 
common near the top of the deposits were previously considered to have been 
ice-rafted, but are now believed to have been deposited by ice. The surface of 
the deposits is undulating and frequently grooved parallel with the known direc- 
tion of ice movement. 

Because of the distortion of the upper beds and their contained pebbles, 
and the grooving of the surface, it is thought that these deposits were ovemdden 
by ice. These contorted upper beds presumably represent one poorly developed 
till sheet with an older till below the lake beds. The period of recession during 
which the lake deposits were laid down may have been very brief. The lacustrine 
deposits around Lily Lake do not appear to have been ovemdden by ice, sug- 
gesting either that these are later deposits or that the ice did not re-advance in 
this sector. The latter explanation is preferred. 

Ablation Moraine and Pitted Outwash 

Several outlined areas are characterized by deposits believed to be ablation 
moraine and pitted outwash, and include numerous eskers, kettles, and abandoned 
channels and gullies. These areas have poorly organized drainage systems and 
swampy conditions are common. No relation to bedrock is apparent to explain 
the chaotic arrangement of these deposits and the writer believes these areas to 
be sites of decay of large masses of stagnant ice. 

The ablation moraine has an irregular, hummocky topography with low 
relief and no obvious arrangement. In some areas the surface is gently undulat- 
ing. The material suggests a till from which the fine sand, silt, and clay have been 
washed. The resulting coarse gravel may be stratified but slump features are 
common. Little or no clay-rich till is present although it should be exposed below 
the ablation moraine if any valleys are cut sufficiently deep. 

Pitted outwash occurs as small isolated patches, not as extensive areas. 
These patches apparently wen a result of local conditions and no general ex- 
planation pertains to all areas. The kettles are 20 to 30 feet deep, rarely deeper, 
with swamps or meadows in the bottoms. 

Eskers are numerous within these areas and leading away from their edges. 
They are thought to have been deposited in crevasses in the ice, or in tunnels 
under the ice. while the ice was melting. 

Drumlins, where present, are poorly formed and indistinct, rock drumlins 
are not present, and till grooves are irregular and indistinct. Presumably these 
features have been masked by the ablation moraine and outwash. 

These areas where ice is believed to have stagnated are almost entirely re- 
stricted to the southeast half of the area and within this region most of the areas 



are on the northeast slopes of hills and mountains and cover the adjacent valley 
bottoms. They commonly lie with their long axes at right angles to the last diiec- 
tion of ice movement. The valleys and low areas generally have a low gradient, 
or a constriction or obstruction that would impede the easy flow of ice. Without 
the pressure of an ice-cap or the influence of a steep gradient and in areas less 
exposed to the sun the ice melted in situ. 

The northwest half of the maparea is in sharp contrast. Sharply defined 
drumlins and rock drumlins are common, eskers and kettles are less common 
and smaller, and little topography characteristic of ablation moraine exists. Ap 
paremly no large mass of ice stagnated there. 

Glacial History 

The glacial cycle of a mountainous region according to Kerr (1934, p. 22) 
is believed to go through four stages: (1) alpine, (2) intense alpine, (3) moun- 
tain ice-sheet, and (4) continental ice-sheet. Nechako River maparea, although 
mountainous in part, is more typically a plateau area, and is therefore an area 
into which ice moved rather than one in which it initially accumulated. Although 
there are a few cirques that have been overridden by ice, it is unlikely that the 
Pleistocene ice-cap had its beginnings within the area. Indeed there are so few 
cirques, either preglacial or post-glacial, that the writer believes that little ice 
accumulated within the area while any hills or mountains remained above the 
ice-sheet, but rather that it accumulated in the Coast, Omineca, Cariboo, and 
Rocky Mountains and flowed into the Interior Plateau as piedmont glaciers that 
coalesced to form an ice-cap. As the topographic features of Nechako River area 
were covered, accumulation on the ice-cap itself began, reaching thicknesses 
probably well in excess of 6,000 feet The direction of flow at the glacial maximum 
is not clearly indicated but it is possible that the ice flowed in general outward 
from the centre of the province and that many shifts in the position of the ice 
divide occurred. In Nechako River map-area the north-south grooves on some 
higher hills indicate that the ice moved from north to south or south to north. 
Whether this was at a time of maximum ice thickness is unknown; it was earlier 
than the last movement. 

The last movement of ice across the area was from the southwest and west, 
and apparently at that time the ice was still thick enough to flow over all or 
nearly all topographic features, although it was thinning rapidly and the topo- 
graphic features were exerting greater control on the manner of flow. Ice flowed 
around some hills and mountains such as Fawnie Range, but elsewhere, such as 
around Nechako Range, it thinned, broke into separate masses, stagnated, and 
melted in situ. 

In most major valleys not parallel to the direction of ice movement, such 
as Chedakm, Euchiniko, and Blackwater, there is no evidence of ice moving 
along the valleys; in other valleys, parallel with the direction of ice movement, 
there is no evidence to suggest valley glaciation. In the southeast half of the 



area, apparently much stagnant ice occupied the low areas but in the northwest 
halt ice retreated in the usual manner. 

The final break-up and melting of the glacier is thought to have been rapid. 
Gigantic meltwater channels--far greater than the streams now occupying them 
-suggest torrential floods of meltwater rushing through any avenue of escape. 
The hundreds of eskers and thousands of small channels trading in all directions 
suggest rapid melting, short-lived streams, and no orffanized drainage system. 
The course of many meltwater channels can only be explained by the presence 
of ice and in most places this ice is considered to have been stagnant. 

Whether there were any complete withdrawals of ice followed by re-advances 
is a question that cannot be answered as yet, but there. is evidence that 
ice withdrew briefly from the northeast quarter, lake deposits were laid down, 
and ice re-advanced over part of these lake deposits. The fact that this lake 
basin was not a second time completely covered by ice, points to a brief re- 
advance only. 



GENERAL. GEOLOGY 

The rocks in the Nechako River maparea range in age horn late Pakeozoic 
to Recent. The most widespread sedimentary and volcanic formations are of Upper 
Triassic and Lower Jurassic, Middle Jurassic, and Tertiary age; the principal 
intrusive rocks are those of the Lower Jurassic Topley Intrusions and intrusions 
of post-Middle Jurassic age. 

Table of Formations 

Mewwic 
urd 

Camwic 

Era 

Camwic 

Uppr crNace.nu to 
Lower Miocene 

Mi- md 0) later B d t .  aodaite: related tuff and breccia; 
minor M e  and greywadre 

Period or epacb 

Recent 

Pkistmae 

Biotite gnnite. granodioritc, quutr 
diorite, dioritc: minor pbbro 

OD- Lakc Group 

Mesozoic Not in mtut 

&&on interval 

Fomutim 

Rhyolitic and &tic tuff and breccia: .. a 
Ms.+@ne.  co!&ma_ate .-- 

Rhyolite, dacite, trachytc. andcite: 
minor h i t :  related tu6 and brcccia 

B d t .  mdaitc: minor rhyolite, und- --. 
atone, and conglomerate 

Litholopy 

Stream and I& dcprita, talus, roil 

C l a d  and &&fluvial dcpoaita 



General Gcologv 
Table of Formations (cont.) - - 

Period or epoch Formation I Lithology 

Relations not known; intrusive contut with puogcr grmitic rocks 

Uncodormity: rraoionrl interval 

Lawn Junuic mainly or Topley Intnuions Granite, prabdinite. dioritc, md quuk 
entirely 1 dioritc 

I 

Intrusive contact with lover p u t  d T&h Croup 

I Crcywackc, usillite. conslomerate tul?. 
breccia. andaitc, and arkmc: minor 
rhyolite 

Andoitr related hlffi ud b& &st -  
pebble conplmnemte. shalt. and und- 1 stme 

! Middle Juramic (Bajocim) 

Upper T r i i i c  and I """ and bmrn tMe. cwplomnate. and 
Lovn Jurassic 

Hudtan Croup 

Andoitic and h u l t i c   flow^, tuffi. and 
brccciu: interbedded ugillite and mimr 
limatone 

I 1 

41 Not in conuct: intrusive contact with Tapky h m i o r u  

1 
>< 

Not in conmt: intrusive contact between Topley I n t n u i o ~  md Cnchc C& Croup 

Sedimentary and Volcanic Rodcs 
Cache Creek Group 

Rocks assigned to the Cache Creek Group occur in the southeast quarter 
of the area, south of Kluskoil Lake. They consist of massive grey limestone and 
ban-limestone; contact with younger rocks is not exposed. These rocks 
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were only bridy examined as they underlie such a small part of the maparea; 
for a full discussion see Armstrong's report' (1949, pp. 32-51). 

Takla Group 

The Takla Group was named by Armstrong (1949, p. 51) from its occur- 
rence in the vicinity of Takla Lake and was defined as "an apparently conform- 
able succession of interbedded volcanic and lesser sedimentary rocks ranging in 
age from Upper Triassic to Upper Jurassic". Although rocks of this age and 
general description occur within Nechako River maparea, they have not been 
assigned to the Takla Group and a revision of the Mesozoic Hazelton and Takla 
Groups has been made (Tipper, 1959a). BrieEy, the reasons for this revision are: 
(a) the age assigned to the Takla Group overlapped the age of the Hazelton 
Group, (b) evidence of unconformities within the Mesozoic rocks exists, (c) there 
was a marked change from h e  clastic sediments in the Upper Triassic to coarse 
conglomerates and sandstones of the Middle Jurassic, a situation with several 
parallels elsewhere, and (d) the Topley Intrusions had cut the Upper Triassic 
rocks but were undergoing erosion by Middle Jurassic time. 

In the type area of the Takla Group the fossils collected were of Upper 
Triassic and Lower Jurassic age only. No strata with Middle or Upper Jurassic 
fossils were found in Takla map-area. To the northwest, in McConnell Creek map  
area, Lord found such younger rocks (Lord, 1948, pp. 15-28), and extended the 
Takla Group to include them, although this was not apparently justified from 
fossil evidence or from a comparison of estimated thicknesses in the type area. 

In summary, the Talka Group was re-defined as an Upper Triassic and 
Lower Jurassic marine assemblage of grey to green andesite, basalt, and associated 
tuffs and breccias, with interbedded argillite, shale, limestone, minor greywacke, 
and rarely conglomerate. The group rests unconformably on the Cache Creek 
Group and is overlain unconformably by the Hazelton Group. Its greatest thick- 
ness is more than 10,000 feet in Aiken Lake maparea (Roots, 1954, p. 159), 
and considerably less in Nechako River map-area. The Takla Group occurs mainly 
in the eastern part of British Columbia although unnamed Upper Triassic rocks 
are distributed along the eastern margin of the Coast Mountains. For the present 
it is well to restrict the geographic distribution of this group. 

The Takla Group is typically eugeosynclinal, that is to say it was formed 
in an eugeosyncline which is defined as "a surface that has subsided deeply in a 
belt having active volcanism . . ." (Kay, 1951, p. 4). Practically all the rocks are 
volcanic flows and breccias, or rocks derived directly or indirectly from active 
volcanism. OnIy locally are important sections derived wholly or mainly from the 
erosion of earlier groups; the Red Bed Unit of the Takla Group in the Nechako 
River area is one such local unit. Typically the rocks are dark green to dark grey 
or black, andesitic and basaltic Eows and breccias occurring in thick sections 
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interlayered with lesser amounts of he-grained, water-lain tuff, argillite, and 
greywacke. Non-marine rocks are rare. 

Within Nechako River map-area a group of rocks typical of the Takla Group, 
here mapped as the main unit, are exposed, as well as a red bed sequence that 
interfingers with rocks of the main unit and apparently represents the same time 
span. The writer has mapped two sequences as distinct units, fully realizing that 
the red bed sequence is not typical and should perhaps be mapped as a separate 
local group or formation. For the present, however, it is considered as part of the 
Takla Group. 

Moin Takla Unit 

Distribution 

This unit occurs as two disconnected belts, one forming the core of the 
Fawnie Range and the Tetachuck Hills, the other occurring along the western 
margin of the Topley Intrusions. These belts form the approximate northeasterly 
and southwesterly rims of a northwesterly trending Middle Jurassic trough or 
basin. Later folding, faulting, and erosion brought Takla rocks to the surface 
at a few places within this basin. 

Lithology 

No complete section of this part of the Takla Group is exposed in Nechako 
River area, only two or three separate sections believed to represent different 
parts of the group with little time overlap indicate at least 5,000 feet of inter- 
layered volcanic and sedimentary rocks. Andesitic and basaltic pyroclastic rocks 
and lavas make up by far the greater part of the group unless repetition or 
omission of parts have given an erroneous impression. Well-bedded black 
argillite, argillaceous tuff, and argillaceous limestone are the more important 
sediments. 

The lavas are black to dark green, porphyritic, basic andesites and basalts, 

I 
which are best exposed in the Naglico Hills near the southern margin of the 
maparea, on Tutiai Mountain, and on the west end of Fawnie Nose Mountain. 
Tatuk Hills is made up of similar flows but also includes some purplish andesites. 

The flows consist mainly of dark green porphyritic andesite with phenocrysts 
of grey plagioclase or dark green to black augite; the phenocrysts are seldom 
prominent, and are generally less than a quarter of an inch in any dimension. The 
groundmass is a fine-grained aggregate of andesine or labradorite, augite, chlorite, 
and magnetite. Saussuritization of feldspars and alteration of augite to hornblende 
and chlorite have occurred, but alteration and metamorphism is not a pronounced 
feature except near some plutonic masses. Some he-grained, dark grey to black 
basalt, made up of a cryptocrystalline aggregate of plagioclase, magnetite, and 
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maiic minerals, occurs as a minor part of the lava assemblages. Some so-called 
porphyritic andesites should be more properly called basalts on the basis of 
feldspar composition but as yet sacient  information is not available to estimate 
the proportion. At present it is believed that the bulk of the lavas in the Takla 
Group are andesites. 

The lavas occur in flows 25 to 100 feet thick but large structureless masses 
occur that may be very thick flows, or possibly necks or stocks that were the 
feeders for the flows. Pillow lavas were seen only south of Skins Lake. Vesicular 
and amygdaloidal flows rarely occur, and columnar flows were not seen. 

Associated with the la\ias, and generally in lesser amounts, are volcanic 
breccias and tuffs that commonly are well bedded, poorly to well sorted, and 
graded. The fragments are derived almost entirely from contemporaneous vol- 
canism but occasionally chert, limestone, or quartzite fragments from the Permian 
strata are incorporated either by erosion of the older rocks or by eruption through 
the older strata. Most of the coarse breccias are unsorted and show no water 
action, but finer breccias and tuEs show various degrees of sorting, stratification, 
grading, and water-working. Many tuffs should be called argillaceous tuffs, in- 
dicating that an important fraction of their constituent material is derived from 
normal erosion. The well-bedded tuffs commonly grade into well-bedded, black 
argillite. 

The tuffs are evenly bedded and commonly graded. The thickness of in- 
dividual beds ranges from a fraction of an inch to 18 inches, and commonly 
decreases upward in any one section. Sections totalling more than 300 feet 
have not been observed. The breccias seem to be more abundant than the tuffs, 
but this may not actually be so, as the tuffs are softer and more. likely to be 
covered. At several places the tuffs become coarser downward and pass into fine 
breccias; upward they grade into argillites. This relation was common but not 
everywhere apparent or invariable. 

Argillites and shales occur associated with the tuffs or as distinct sedimentary 
units interlayered with flows. Limestone and geywacke are rare. 

The argillites are black, hard, siliceous and fine grained, and display ex- 
cellent bedding, but crossbeddig is rare and ripple-marks were not observed. 
Some of the beds are limy and a weathered surface has a ribbed appearance 
caused by alternating resistant and non-resistant beds. Although some of these 
beds may be chert, none was definitely recognized as such. Graded bedding is 
common and is abundantly visible in hand specimens and commonly in thin- 
section. Even the coarsest component however would probably be classed as 
fine sand. 

Limestone or limy beds are rare, but as mentioned in the previous paragraph, 
some argillites are limy. Presumably, in some beds the lime content predominates, 
but such rocks are uncommon. A shell limestone bed 15 feet thick is interbedded 
with argillites on Tetachuck Lake near Bryan Arm, but is only of local extent. 



Red Bed Unit 

Distribution 
\ 

This unit occurs in several disconnected areas south of Fransois Lake, east 
of Uncha Mountain, along both sides of Ootsa Lake, along Chelaslie River, and 
near the east end of Cheslatta Lake. The Chelaslie River occurrence is the most 
southerly, and all are confined to the northwest quarter of the area. No comparable 
strata are reported in adjoining areas to the west and north. 

Lithology 

The Red Bed Unit is an assemblage of sedimentary rocks consisting primarily 
of red and brown shales and interbedded conglomerate and lesser amounts of 

, geen and grey shales, orthoquartzite, greywacke, and black limestone. It is 
distinguished from the main unit by its red colour and its coarse clastic com- 
ponents. In this respect it bears a closer lithologic relation to the type Hazelton 
Group but, because it underlies Middle Jurassic strata and is in part interbedded 
with typical Takla rocks, it is preferable to map it as a local, non-typical part 
of the Takla Group. The red beds are non-marine, except for a part at or near 
the base. 

Shales form the most important part of the unit. They are line gained, 
poorly to moderately well sorted, and lack graded bedding and distinct stratifica- 
tion lines. Ill-defined conglomerate beds or conglomeratic lenses are commonly 
interbedded with the shales. Shale beds, where distinguishable, are 2 to 3 feet thick 
but may be as much as 50 feet thick. A red, brown, or reddish brown coloration, 
due to disseminated hematite, is a dominant feature hut a few green or grey 
shales are interbedded with the red shales and are identical in all respects except 
colour. 

The conglomerates of the Red Bed Unit vary in composition, colour, and 
physical characteristics. They are interbedded with the shales of the unit wherever 
they occur but are more common along F r a n ~ i s  Lake and southward decrease in 
pebble-size, thickness of beds, and amount. The conglomerate beds vary in thick- 
ness from 6 inches to 150 feet. They have sharp, distinct contacts with shale beds 
and rarely grade into them. Although channelling and erosion of shales before 
deposition of the conglomerates was deduced from the evidence at several places, 
generaUy the conglomerate appeared to have been spread sheet-like over the 
shale with little intermixing at the contacts. 

The conglomerates are, in general, moderately to well sorted, generally 
distinctly stratilied, and in places are crossbedded; many beds, however, are poorly 
sorted and unstratified. The pebbles of the conglomerate vary from sand siw to 
18 inches across, but the usual size is one half inch to 2 inches. Where line 
conglomerates occur, greywackes may form beds or lenses. The greywackes 
apparently are similar in all respects to the conglomerates, Mering only in grain 
size. Pebbles are subrounded to well rounded and are made up of fine-grained 
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andesite, porphyritic andesite, quartz, and grey chert in order of abundance. The 
matrix may contain much hematite or chlorite, a calcite or a siliceous cement. 
The make-up of the cement determines the compactness and colour of the rock- 
green, grey, red or reddish brown. 

Along Fransois Lake a unique section, at least 100 to 200 feet thick of 
well-bedded red shales, white to greenish orthoquartzites, fine reddish pebble-con- 
glomerate, and black limestone, forms what is believed to be the base of the Red 
Bed Unit. Individual beds are 6 inches to a foot thick, well bedded, and without 
crossbeddig or graded bedding. One bed of black limestone cames indeterminate 
marine shells and this, coupled with the complete dissimilarity of this section 
with the rest of the unit, leads to the conclusion that this whole section was laid 
dowe under marine conditions. 

Origin 

The red beds and their origin have been described and discussed more 
fully elsewhere (Tipper, 1959% pp. 18-19). Briefly stated, there is ample evi- 
dence to indicate a non-marine environment of deposition. Largely on negative 
evidence and physical dissimilarities they are considered to be primary red 
beds that have been eroded and transported from a deeply weathered regolith of 
an old land area to the north. It is suggested that late Permian or Triassic red 
soils were produced on a land area north of Francois Lake and these were rapidly 
eroded, transported, and dumped on a marginal area, possibly a coastal plain, and 
rapidly buried to preserve the red coloration (Krynine, 1949, p. 61; Van HOU- 
ten, 1948, pp. 2083-2126). 

Structural Relations of Takla Group 

Little is known of the internal structural relations of the Takla Group as no 
complete controlled section was studied. The red beds are interbedded with the 
main unit, and many flows are mapped with the red beds. The nature of two 
units in Nechako River area suggests very strongly that the group is not a con- 
formable succession-certainly a short distance north of the area erosion was 
apparently active while deposition was occurring within the area. 

The relation of the Takla Group to the Cache Creek Group is not known in 
the area, but in Fort St. James area Armstrong stated "that the Talcla group 
lies unconformably above the Cache Creek group [Permian] and that the period 
between Middle Permian and Upper Triassic was apparently one of igneous 
intrusion, uplift, erosion, and probable deformation" (Armstrong, 1949, p. 56). 

The chert-pebble conglomerate unit of the Hazelton Group overlies the Takla 
Group unconformably. 

The Topley Intrusions cut the main unit of the Takla Group and the marine 
part of the red beds, but not the non-marine. The intrusions are therefore younger 
than at least part of the group. 
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Age and Correlation 

Fossils, as in the type area, are not abundant in the Takla Group of the 
Nechako River area. Only three collections were made, two from the main unit 
and one, consisting of indeterminate forms, from the marine part of the Red 
Beds Unit. From tuffaceous argillites on Verdun Ridge, about 4 miles west of 
Spencha Lake in the northwest quarter of the area, pelecypods were collected. 
They were identified as Halobia sp. by F. H. McLearn, Geological Survey of 
Canada, and are indicative of a Late Triassic age. Another collection of fossils 
from the south side of Tetachuck Lake near Bryan Arm contained pelecypods 
most of which are indeterminate. Included in this collection was a new species 
of Trigonia which McLeam believed to be of Jurassic age, most probably Early 
Jurassic. 

Upper Triassic and Lower Jurassic rocks are widespread in British Columbia 
but as they were laid down under eugeosynclinal conditions lithological variations 
are numerous, making correlation of the Takla with other groups difficult. The 
Nicola Group of Ashcroft and Nicola areas (Duffel1 and McTaggart, 1952, 
pp. 29-31) closely resembles the Takla in lithology but is only known to be of 
Upper Triassic age, Lithologically similar but non-fossiliferous rock occurs in 
Anahim Lake map-area (Tipper, 1957) and in Whitesail Lake maparea (Duf- 
feu, 1959, p. 33). In the latter area the rocks were mapped as Takla Group. A 
strict correlation with other well-known groups in northwestern British Columbia 
and in southern British Columbia would be unwise and impractical at present. 

Hazelton Group 

Hazelton Group was the name proposed by Leach (1910, p. 62) for a thick 
section of pyroclastic sedimentary rocks near Hazelton, British Columbia. After 
further work he decided to include a succession of lavas, then known as the Por- 
phyrite Group, as part of the Hazelton Group (Leach, 1911, p. 93). The group 
as a whole may be rather broadly dehed as pyroclastic sediments and porphyritic 
andesites and basalts of Jurassic age. Later work leads to some modifications, but 
the Hazelton Group was never rigidly defined. (See p. 18, and Tipper, 1959a.) 

This group is characteristically variegated, red to green bedded tuffs and brec- 
c i a ~  with red, brown, purple, or green andesite and basalt. Sedimentary rocks include 
conglomerate, greywacke, and some argillite. The group was laid down mainly 
under marine or near-shore conditions. Non-marine strata although present are 
not abundant. 

The Hazelton Group was originally thought to be Middle Jurassic, Late Ju- 
rassic, and Early Cretaceous, but more recent information suggests that this range 
is tw broad (Tipper, 1959% p. 40). Mapping in Bowser Lake area of north- 
west British Columbia, Roots (1957) outlined an extensive area of sedimentary 
rocks presumably of Late Jurassic to Early Cretaceous age. For the following 
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reasons1 these rocks were not mapped as Hazelton Group (1) the group is entirely 
sedimentary, unlike the Hazelton Group which includes volcanic rocks; (2) the 
sediments occur in a distinct basin whose boundaries can be. drawn precisely; and 
(3) in Terrace area the group rests unconformably on Hazelton Group volcanic 
rocks (Duffell and Souther, 1956). 

The rocks were therefore named the Bowser Group, and comprise a sedi- 
mentary succession of Late Jurassic and Lower Cretaceous age. This group in- 
cIu&s rocks formerly mapped as Skeena Formation and some mcks formerly 
mapped as Hazelton Group. The Hazelton Group is therefore restricted to Middle 
Jurassic, probably early Middle Jurassic (Bajocian) strata, but in so restricting 
the age, the areal extent is only slightly lessened. 

Within Nechako River maparea the Hazelton Group is mapped as two 
units, the chert-pebble conglomerate and the Middle Jurassic. These units may 
with further study be designated as formations. They are more fully described 
elsewhere (Tipper, 1959a). 

Chert-Pebble Conglomerate Unit 

This unit is characterized by chert-pebble conglomerate, but volcanic rocks 
-both flows and pymclastio-comprise well over 50 per cent. Conglomerate is 
present in all sections studied, but in places is of minor importance. Shale and 
greywacke are commonly interbedded with the conglomerate and in places predom- 
inate, but limestone was never observed. 

The lavas of this unit are characteristically green, dark grey, black, and 
reddish brown andesite and basalt not unlike those of the Takla Group volcanics 
but commonly fresher. Characteristically the flows have numerous white or grey 
lath-shaped phenocrysts of plagioclase one sixteenth to one quarter inch long, in 
a finely crystalline, felted groundmass of plagioclase, magnetite, chlorite, and 
epidote. Amygdules, vesicles, and pillow structures are characteristically absent 
from these rocks in this area. Some of the lavas are massive, consisting of a m k  
with a microcrystalline texture and a mineral content similar to that of the por- 
phyritic lavas. Individual flows are diicult to distinguish but are believed to be 
from 15 to 100 feet thick. The best exposures of the lavas are on Cutoff Butte 
and in Nechako Range. 

The tuffs and breccias of this unit are more easily recognized than those of 
the Takla Group. They are interbedded and each contains angular fragments. 
They show a fairly distinct sorting but are generally ungraded. The fragmental 
m k s  appear to be slightly reworked and sorted into distinct beds of similarly sized 
fragments. The fragments consist of broken feldspar crystals and volcanic rock 
similar in most respects to the contemporaneous volcanic flows. Generally they 
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are easily visible on either a fresh or a weathered surface, suggesting differences 
in composition between fragments and matrix. Individual beds vary in thickness 
from )-inch beds of tuff to 5-to-25-foot beds of breccia. These are interlayered with 
the flows and with sedimentary rocks. 

The sedimentary rocks of the chert-pebble conglomerate unit are the con- 
glomerates for which it was named-orthoquartzites; shales, and greywackes. Be- 
cause of the high chert and quartz content, most of the rocks fit into the quart- 
zite series of Krynine's classification (1948, pp. 149-152); but with an increase 
in chlorite, mica, and volcanic rock fragments, some members of the greywacke 
series are present. In general, the conglomerates, orthoquartzites, and shales are 
simiiar to one another in composition but differ in grain size. 

The chert-pebble conglomerate beds are distributed around the margin of 
the sedimentary basin and were deposited under both marine and non-marine 
conditions. They are exposed in the northwest quarter of the area, along Chelas- 
lie Lake and in isolated patches southeast from there to the southern boundary 
of the area, and in Nechako Range. These conglomerates are interbedded not 
only with the volcanic strata of the unit but also with the finer clastic sedimentary 
rocks. Individual conglomerate beds vary in thickness from 2 inches to more than 
25 feet, but show many irregularities with abrupt thickening or thinning and 
lensing out. Laterally the conglomerate beds may pass gradually into finer clastic 
rocks, but despite the variable thicknesses, they are fairly persistent. Pebbles in the 
conglomerates are well rounded and vary in shape from tabular to almost perfect 
spheres. The conglomerates are moderately to well sorted and rarely display graded 
bedding; in h e r  phases, coarse crossbedding is common. Pebbles vary in size 
fmm one sixteenth of an inch to 3 feet in diameter but most are from one half 
inch to 2 inches. Most of the conglomerate includes more than 90 per cent quart. 
and chert pebbles with about 10 per cent argillite, andesite, greemtone, and 
rarely pebbles of limestone, granite, gneiss, and schist. h o s t  all the pebbles are 
similar to rock types of the Permian Cache Creek Group, which outcrops north 
and east of the area. The granite pebbles, locally abundant near Franwis Lake, 
are derived from the Topley Intrusions outcropping nearby. The matrix is mainly 
sand-sized particles of the material contained in the pebbles. The cementing mate- 
rial of the well-indurated beds is always siliceous, forming an impermeable rock. 
Poorly cemented conglomerates mostly have limonite or calcite cement and the 
whole rock is very porous and permeable. and commonly friable. The chert 
pebbles are mainly of two kinds, black chert and grey chert, and the proportion 
of these one to the other varies from 100 per cent black chert to over 90 per 
cent grey chert. Black chert pebbles are characteristic of these conglomerates. 
With increased distance from the source area of the Cache Creek strata, the per- 
centage of andesite pebbles increases substantiaIIy to produce a greywacke conglom- 
erate. Thus in the southwestern part of the area conglomerates consist of as 
much as 50 per cent green andesite pebbles, derived presumably from Takla Group 
andesite or the erosion of penecontemporaneous volcanic flows. 
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Orthoquartzites and low-rank greywackes are interbedded with the con- 
glomerates and differ from them only in grain size. They are of coarse sand 
size and have a 'salt and pepper' appearance. Well-stratified, crossbedded or 
ripple-marked beds are common. Individual beds vary in thickness from 2 
inches to 12 feet, most being between 2 and 3 feet. The appearance of the 
orthoquartzites is deceptive; the black chert grains suggest at 6rst a greywacke, 
but a microscopic examination shows a very high chert and quartz content, 
commonly 90 per cent. Whereas the conglomerates are both marine and non- 
marine, the orthoquartzites and greywackes everywhere suggest marine or near- 
shore features and the common presence of belemnite moulds con6nns their marine 
origin. These rocks are more abundant near the centre of the sedimentary basin 
and outcrop in the Fawnie Range, north of Chelaslie Lake, and north of Euchiniko 
Lake. 

Shales and argillites form an important part of the sedimentary section of 
the chert-pebble conglomerate unit. These rocks are invariably dark grey or black, 
line grained, banded or massive, well sorted, and, because they are the least com- 
petent rocks in this unit, are commonly sheared, contorted, and drawn out. In 
composition many of the shales and argillites are merely finer equivalents of the 
orthoquartzites and conglomerates and some may be referred to as quartwse 
or siliceous shales and argillites. However, such purity is rare, and carbonaceous, 
chloritic, and micaceous shales are more abundant, though all have a high 
quartz or chert content. The shales become tuffaceous when interbedded with 
pyroclastic strata. Calcareous shales and limestone are not known in the unit. 
The shales are interbedded with conglomerates, orthoquartzites, greywackes, tuffs, 
breccias, and flows and occur in marine and non-marine sections as indicated 
by the presence of both non-marine flora and marine fauna. Although widespread, 
the shales form thicker sections near the centre of the basin of sedimentation. 

Middle Jurassic Unit 

This unit is characteristic of the Hazelton Group both in lithology and age. 
It is primarily a sedimentary unit with some interlayered Bows, breccias, and 
tuffs. The sedimentary rocks are commonly tuffaceous, mostly marine, but show 
by the type of fragments that land areas were nearby. Many rock types are 
present but none can be said to be typical, although the rocks of the unit are, 
on the whole, less siliceous than those of the chert-pebble conglomerate unit. 
This characteristic may be used to a limited extent to define the unit, but for 
positive identbkation, palaeontological evidence and knowledge of its relation 
to the underlying unit are necessary. The rock types are andesite, rhyolite, related 
tuffs and breccias, greywacke, conglomerate, shale, argillite, and arkose; no one 
type is widespread or particularly predominant in sections examined. The unit 
is exposed in three parts of the area, as a syncline trending along Big Bend Creek 
and Euchiniko River, as a syncline forming the crest of Kuyakuz Mountain, 
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and as a syncline on the crest of Fawnie Range. No other strata referable to this 
unit are known in Nechako area. 

The volcanic flows and pyroclastic rocks are mainly reddish brown, purplish 
red, brown, green, and grey. The flows are mainly andesite, rhyolite, and basalt. 
A fine-grained rhyolite, mainly a cryptocrystalline mass of quartz, occurs on 
Fawnie Nose Mountain and rhyolite breccia on Kuyakuz Mountain. Andesite 
is common to all areas of outcrop but andesitic and basaltic tutIs and breccias 
are more abundant, particularly on Kuyakuz Mountain. The andesitic and basaltic 
rocks are not appreciably different from those of the chert-pebble conglomerate 
unit except that red, brown, and purplish types are more abundant. 

The sedimentary rocks comprise conglomerate, greywacke, shale, and arkose, 
commonly derived from erosion of contemporaneous volcanic rocks, but also 
include some debris from older rocks. Conglomerates are uncommon in this 
unit but grey to brown conglomerate is prominent in the Fawnie Range section. 
Black shales, green tuffaceous shales, and brownish shales occur as numerous 
but discontinuous beds in all sections. Green andesitic greywacke with abundant 
wood fragments and carbonaceous imprints occurs along Taiuk Creek. Arkose 
and arkosic conglomerate occur along Euchiniko Creek. 

The arkose that occurs in this unit is an interesting rock type consisting 
of euhedral grains of feldspar in a greenish chlorite, biotite, and quartz matrix. 
Sorting is poor and on first glance the rock appears to be igneous. However, the 
rounding of the quartz grains, crude stratification, and interlayering with fossilif- 
erous marine shales point to a marine sedimentary environment. The beds of 
arkose are from 2 to 50 feet thick but most are about 3 feet. The lack of sorting 
and the fresh, unbroken appearance of the feldspar grains point to rapid trans- 
portation for a short distance and rapid burial. An arkosic conglomerate occurs 
in one place with irregular pebbles (2 inches in diameter) of granodiorite em- 
bedded in an arkosic matrix. The outline of the pebbles is lost on a fresh sur- 
face; only on a weathered surface is it distinguishable. The granodiorite pebbles 
and feldspar grains in hand specimen are seen to bear a close resemblance to 
the rocks and feldspars of the Topley Intrusions. The proximity of the Topley 
Intrusions, which were undergoing erosion at the time, suggests the obvious 
source of the arkoses. Furthermore, the short distance over which the material 
was transported as indicated by the arkoses, as well as the carbonaceous imprints 
and coarse clastic fragments present, suggests that the rock formed near the north- 
east margin of the sedimentary basin. 

The lithology of the rocks in the different sections of this unit varies greatly 
but the strata in each are considered to be correlative in time, and deposited in 
a single unstable sedimentary basin, hence they should be considered as a 
single mapping unit. A lithological characteristic of the unit would be its 
heterogeneity rather than homogeneity. It is not known to contain sedimentary 
strata identical with or even similar to those of the underlying chert-pebble con- 
glomerate unit. 

27 
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Structural and Strutigrobhic Relations 

The strata of the Hazelton Group accumulated in a central northwest- 
trending basin. The shape of this basin cannot be drawn precisely; it probably 
was changing rapidly as the group was being deposited. Although there is no 
apparent widespread break in deposition between that of the chert-pebble conglom- 
erate unit and that of the Middle Jurassic unit, there was a broad tilting or 
shifting of the basin from west to east, so that in Fawnie Range non-marine sedi- 
ments rest on marine, on Kuyakuz Mountain marine sediments rest on marine, 
and east of Nechako Range, marine sedimentary strata rest on non-marine and 
apparently overlap onto the exposed Topley Intrustions. 

The Hazelton Group rests with a n d a r  discordance on the Takla Group 
in Fawnie Range but elsewhere may be conformable. The change in the nahue 
of the sediments from the h e  clastic rocks of the Takla Group to the coarse 
clastic rocks of the Hazelton Group suggests a change in sedimentary envimn- 
ment. Both units of the Hazelton Group received debris from the Topley In- 
trusions, and thcn is no doubt that the Hazelton Group rests unconfomabIy on 
older strata. Whether this unconformity is an angular discordance, a discon- 
formity, or an erosional interval cannot be stated with certainty. A11 three pos- 
sibilities may be true with thc added possibility that in some deeper part of the 
basin, not within Nechako maparea, there is no unconformity at all. There is 
no evidence to indicate an appreciable time gap-possibly there was none. 

Age of the Hazelton Groub 

The age of the Hazelton Group can be defined fairly closely from fossil evi- 
dence within the group and from relations with other stratigraphic units. Of the 
twenty fossil localities found in the two units of the group, only two yielded 
diagnostic fossils. The other localities yielded collections of pelecypods; gastropods, 
brachiopods, and belemnites that either were of no stratigraphic signilicance or 
were unidentifiable. 

The Middle Jurassic unit is dated closely by two coUections of ammonites, 
one from south slope of Kuyakuz Mountain, the other from Euchiniko River, a 
mile west of the mouth of Taiuk Creek. These collections were examined by H. 
Frebold, Geological Survey of Canada, who comments as follows (see also 
Frebold, 1957, p. 16): 

1. Collections from Kuyakuz Mountain. 
This collection contains poorly preserved ammonites, probably belonging to 

the genera Sonnjnia and Wifchellia. and some pelecypods (Trigonia sp., Pleuromya 
sp.). This fauna is of early middle Bajocian (early Middle Jurassic) age. Ib 
stratinaphic position is probably between the Jornewhat older Trnetoceras and 
the younger Sfephanocerar beds in the adjacent Whitesail area. Beds with Sonninia 
that form part of the Hazelton Group near Hazelton. British Columbia. and some 
beds of the Takla Group in McConnell Creek area that contain Wifchellia are 
probably of the same age. 
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2. Collections from Euchiniko River. 
Most of the many poorly preserved and not accurately detcnninable ammonites 

in this collection have affinities to Sonninia and Witchellin. The age of this fauna 
is probably early middle Bajocian (early Middle lurassic). Its stratigraphic position 
is probably the same as that of the Kuyakuz Mountain fauna. 

These two Bajocian collections occur near the top of their respective sections. 
As pointed out by Frebold, the fauna is probably younger than the Tmetocerar 
bed, which is considered to be the oldest of the Middle Jurassic (Frebold, 1951, 
pp. 18-21). 

The chert-pebble conglomerate unit yielded several collections of fossils, 
both fauna and flora, but no index fossils were present. There is no significant 
stratigraphic break between it and the overlying Middle Jurassic unit, and for 
this reason it is believed that the chert-pebble conglomerate unit represents the 
earliest Middle Jurassic strata and is correlative with the sedimentary strata of 
the Whitesail Lake map-area that contain the Tmetoceros fauna However, an 
Early Jurassic age must be considered possible until a more exact dating of the 
unit is obtained. 

In summary, as now restricted, the Hazelton Group in Nechako area con- 
tains Middle Jurassic strata only, mainly early Middle Jurassic. 

Several other fossil collections were made but none contained diagnostic 
fossils. Only a broad age, Jurassic or Cretaceous, can be suggested. The following 
identifications were all by H. Frebold except No. 6 which was by W. L. Fry, 
formerly of the Geological Survey of Canada. The first seven collections were from 
the chert-pebble conglomerate unit and the eighth from the Middle Jurassic unit. 
These collections are mentioned as they suggest the best localities for future, more 
intensive search. 
1. GSC locality 16831. 2 miles north of Ootsa Lookout. 

Peeten (Entolium) sp. indet. 
Macradon sp. indet. 
other indeterminable pelecypods 
Belemnites sp. indet. 

2. GSC locality 16832. 2 miles north of Ootsa Lookout. 
Ammonites gen. and sp. indet. 
CuculIae? sp. indet. 
Leda? sp. indet. 
Corbula? sp. indet. 
other badly preserved pelecypods 
"Rhynchonella" sp. indet. 

3. GSC locality 16833. 5 miles north of Ootsa Lookout, in sheared @ate. 
Belemnites sp. indet. 
Indeterminable pelecypods 

4. GSC locality 20116. 1+ miles from the north end of Fawnie Nose Mountain, 
on crest of ridge. 
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Belemnites sp. indet. 
"Rhynchomlla" sp. indet. 

5. GSC locality 20119. East side of small island near the outlet of Chelaslie Lake, 
Nechako area, B.C. 
"Terebratula" sp. indet. 
Pelecypods div. gen. et sp. indet. 

6. GSC plant locality No. 4229. On road below Skins Dome in new road-cut, 
(B.C.). 
Determinations: 

Ficales 
Gleicheniaceae 

Gfeichenites cf. G. nordenskioldi 
a vegetative branch of a coder.  

7. GSC locality 21887. From hill 1 mile west of Kluskus village. 
Argillaceous tu% and coarse M s .  
Belemnoids (indeterminate fragments) 

8. GSC locality 21889. South side of Kuyakuz Mountain, ) mile from Kuyakuz 
Lake. 

The collection consists of fragmentary pelecypods and echinoids which occur 
in 6ne. tuE. The state of preservation is too poor for any detailed determination. 
No distinctive forms are present. 

Upper Jurassic Rocks 

Argillite and argillaceous limestone, before the flooding caused by the Kenney 
Dam, outcropped on Nechako River near the mouth of Big Bend Creek. None of 
these is now exposed. Two small areas of similar rocks that outcrop 5 miles to the 
east were tentatively mapped as an Upper Jurassic part of the Hazelton Group 
(Tipper, 1955) but, as mentioned on page 23, the Upper Jurassic rocks are now 
separated from the Hazelton Group and are mapped as Bowser Group. I t  would 
seem logical, therefore, to map these rocks as Bowser Group but as there is no 
known direct connection with the Bowser basin and little information on the 
extent, thickness, and lithology of these. Upper Jurassic rocks, it seems better to 
map them as unit 7 unnamed. The extension of this group of rocks may well be 
southeastward, where rocks of similar age are known in the Ashcroft area (Ddell  
and McTaggart, 1952, pp. 31-33). 

Lithology 

These rocks are entirely sedimentary. Black, sheared argillites and argillaceous 
shales outcropped along Nechako River. Farther east, the outcrops are not sheared 



but are hard, finely banded, black argillite. On Nechako River, 2 miles south of Big 
Bend Creek, one 15-to-20-foot bed of black mudstone contains large, black, 
calcareous concretions up to 10 inches in diameter. These are nearly spherical and 
each contains one well-preserved ammonite. 

Structural Relations and Age 

This group of rocks is not in contact with any other group, their general 
northerly strike does not conform to the general northwest strike of the nearby 
Hazelton Group, and some dips recorded were vertical, unlike the gentler dips of 
the Hazelton Group. Moreover these rocks are sheared and, in places, badly con- 
torted. From the foregoing, it is  reasonable to assume that the group attained its 
isolated position by being downfaulted into the older rocks. Exposures are too few 
for any certain expIanation. 

Two fossil localities were noted very close together along Nechako River and 
were examined by Hans Frebold, Geological S w e y  of Canada, who commented as 
follows: 

GSC locality 2188. One-half mile upstream from Big Bend on Nechako River. 
Estheria sp. 

This locality was found by G. M. Dawson in 1876 (Dawson, 1878, p. 71). 
GSC locality 21885. On Nechako River, 2 miles upstream from Big Bend Creek. 
Fossils occur in concretions embedded in finely bedded, black, limy shale. 

"This collection consists exclusively of well-preserved ammonites. They belong 
to Lilloettia [ifloeten~is Crickmay which is a typical Lower CaUovian ammonite, 
which is also known from the Lower Callovian of Harrison Lake area and Alaska." 

Ootsa Lake Group 

The name Ootsa Lake Group was given by Duffell (1959, p. 67) to a group 
of volcanic rocks, mainly rhyolitic and dacitic, that outcrop in the northeast quarter 
of Whitesail Lake map-area. Although mainly acidic, andesitic and basaltic flows 
and breccias do occur, commonly near the base, sedimentary rocks form a minor 
part of the group. 

S i a r  outcrops within the Nechako River maparea have been assigned to 
Duffell's group, the important Merence being that whereas no subdivision was 
possible in Whitesail Lake area, in Nechako River area the group has been divided 
into two units-a rhyolite and an andesite. 

Andesile Unit 

This unit outcrops mainly from Uncha and B i t a  Lakes eastward to Hallen 
Lake and from Cheslatta Lake noahward into Fort St. James map-area; a few 
outcrops occur along Ootsa Lake near Marilla. The rocks on the northeast side 
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of Fawnie Range are lithologically similar but their relation to the rhyolite unit 
is in doubt. 

Andesite forms more than half of this unit, basalt is less common, and dacitic 
to rhyolitic flows are least abundant. Pymclastic rocks are equally as important as 
the flows. The total thickness of the unit varies from place to place and is difficult 
to estimate; more than 1,500 feet of flows and fragmental rocks are exposed in 
Fawnie Range and south of Franwis Lake, but near Marilla the total thickness 
is less than 500 feet. 

The flow rocks are generally grey, green, reddish brown, and black. The 
andesites are fresh and consist mainly of porphyritic rocks with phenocrysts of 
andesine in a groundmass of biotite, hornblende, epidote, and feldspar. In some 
rocks the groundmass is cryptonystalline. Flow-ba&ig is not common. Basalts I 
are commonly dense black rocks that would best be described as trap but these 
grade in places to porphyrits with labradorite or augite phenocrysts. Some basalts 

I 
contain much magnetite and commonly most of the groundmass is a dark glass with 
embedded feldspar crystals. The basalts may be vesicular and amygdaloidd, par- 
ticularly in the rocks near Francois Lake. Columnar joints are common. The rocks 
of this unit in Fawnie Range are characteristically reddish brown to purple. 

A dense massive basalt and basalt breccia outcrops near Marilla and there 
conformably underlies the rhyolite unit. This basalt also occurs near the outlet of 
Ootsa Lake and near the east end of Cheslatta Lake. It lies near the base of the 
DOUP. 

The fragmental rocks are coarse, poorly sorted, and only crudely stratified. 
South of Anzus Lake, where they are best exposed, they are varicoloured and are 
made up of volcanic fragments from rocks derived from the unit itself. These I 

Werent coloured rocks occur as distinct alternating layers of green, grey, brow% 
white, and black fragments or as a single bed with fragments of several colour~. 
No evidence of water transportation is apparent and this intermixing of rock types 
suggests contemporaneous eruptions of more than one rodc type within a small 
area. 

Sedimentary rocks are exposed only on an island in Chief Louis Bay. Pebble- 
conglomerate and greywacke outcrop in beds 1 foot to 5 feet thick, with a total 
exposed thickness of 150 feet. These rocks are well consolidated, and are formed 
from detritus apparently derived from Mesozoic rocks. So far as the author knows 
none of the fragments present is derived from Tertiary rocks and from thls it is 
concluded that the sediments occur at the base of the Ootsa Lake Group. 

Rhyolite Unit  

This unit is widespread in the map-area but is most extensive and best 
exposed in the northwest quaner where it is essentially an extension of the part of 
the Ootsa Lake Group to the west (Duffell, 1959, p. 67) and of similar rocks to 
the north (Armstrong, 1949, pp. 71-74). Scattered outcrops in all parts of the 
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area suggest that the group may at one time have been more extensive than it 
is now. 

This unit is composed of rhyolite, trachyte, dacite, minor andesite and basalt, 
and related breccias and tuffs. The fragmental rocks appear to be equal to the flows 
in volume. Sedimentary rocks are not abundant, but some beds of tuEaceous shales 
and sands occur, though they are neither thick nor widespread. 

The lavas are creamy white, greyish white, pink, lavender, red, yellow, apple- 
green, dark green, black, and grey. Flow-banding is common and characteristic 
and in places is so even and regular that the rock resembles laminated shale; 
elsewhere banding is contorted. Spherulitic structures are common. Perlitic rhyolite 
or perlite occurs infrequently. Rhyolites are most common rock type but even 
these vary. A typical and widespread rhyolite has phenocrysts of clear quartz up to 
one eighth inch in diameter in a white to creamy matrix of cryptocrystalline quartz 
and feldspar. Dykes of this type of rock occur north of Chelaslie Lake and in great 
numbers along Tetachuck River, flows are present 8 miles north of Fawnie Dome, 
southeast of Mount Greer, and on both sides of Cheslatta Lake. A unique rhyolite 
occurs north of Bore1 Lake, consisting of many phenocrysts of smoky quartz to 
one eighth inch in diameter in a black cryptocrystalline groundmass. Commonly 
flow-handed, mauve rhyolites with phenocrysts of quartz and plagioclase feld- 
spar outcrop frequently, particularly north of Knapp Lake. Grey flow rocks 
with salmon-coloured potash feldspar phenocrysts outcrop at the west end of 
Tetachuck Lake. Dark green or purple andesites with white lath-shaped feldspar 
phenocrysts form a minor part of the unit. Dense black basalt occurs infrequently 
and may in many places be younger sills or dykes rather than contemporaneous 
flows. 

Fragmental rocks, tutfs and breccias, are equally abundant. Chalky white 
rhyolitic t&s and breccias outcrop as poorly sorted beds up to 50 feet thick near 
M a d a ,  west of Natalkuz Lake, around Lucas Lake, along (Iredakuz Creek, and 
north of Uduk Lake. S i a r  fragmental rocks occur in thinner beds elsewhere. Near 
Intata and Natalkuz Lakes a coarse breccia outcrops that consists mainly of rhyo- 
lite fragments with fragments of other Tertiary and Mesozoic rocks. It has more the 
appearance of eroded detritus than of an accumulation of volcanic ejectamenta. 
Many other breccia and tuff beds, equally as varied as the related flows, form 
important sections. 

Normal sedimentary rocks, composed mainly of stream gravels and sands 
derived from Mesozoic and Tertiary strata, occur only along major valleys. The 
rocks are poorly consolidated, soft, and friable, and are generally less than 25 
feet thick. White tuffaceous silt and fine sand have been noted at a few places 
not related to major valleys. 

Strvcfural Relations 
The internal relations of the Ootsa Lake Group are not clear. Where the 

rhyolite and andesite units are exposed together the rhyolite unit is younger but 
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the contact is not sharp or clearly defined. For the most part it is an arbitrarily 
chosen contact separating two units in one of which acidic and in the other basic 
rocks predominate. They are lithological units primarily and although the andesite 
unit is believed to be older than the rhyolite unit, parts of one unit in one place 
may be the same age as parts of the other unit elsewhere. The andesite unit 
of Fawnie Range may be younger than the rhyolite unit and if this is so the rocks 
in question may not be a part of the Ootsa Lake Group but a younger volcanic 
group most of which outcrops south and southeast of the map-area (Tipper, 1959). 

The Ootsa Lake Group rests with angular unconformity on the Mesozoic 
rocks. Along Nechako River it rests on Topley granites, on Mount Davidson on 
Late Jurassic granites, and around Lucas Lake on Hazelton Group rocks. Much 
of the group occupies depressions in the eroded pre-Tertiary surface and sediments 
apparently accumulated mainly in pre-Tertiary valleys. The group is overlain uncon- 
formably by the Endako Group. 

A g e  a n d  Cowelation I 
On an island in Chief Louis Bay on Ootsa Lake, one fossil occurrence in the 

basal sediments of the andesite unit contains freshwater mollusks and plant 
remains. W. A. Bell, Geological S w e y  of Canada, examined the plant remains 
and commented as follows: 

The collection consists of imprints of leaves in a rather coarw sandstone which 
also carries remains of pelecypods and gastropods. Most of the plant remains arc 
t w  fragmentary to be of any value. The few complete or nearly complete leaves 
show, at best, only the primary and secondary nervation and hence even a generic 
identification is open to question. With this reservation the leaves are referred to the 
following: 

Alnus sp. 
Rhamnires marginatus? (Lesquereux) 
Spirodda? scu~ata? Dawson 
Remarks: The doubtful nature of the above identifications precludes any c o d -  

dent conclusion on the age represented. So far as evidence gocs a Paleocene a= is 
tentatively considered more probable than a late Upper Cretaceous or Post-Paleocene 
age. 

The freshwater mollusks were examined by E. T. Tom,  Geological Swey  of 
Canada, who reported as follows: 

GSC locality 17180. 
Unionid genus indet. 
Sphaerium sp. (cf. S. heskethense Warren) 
Lioplacodes sp. (cf. L. sanctameriensis (Russell) ) 
Remarks: Although this faunulc is very rich in individuals it is poor in species 

and consequently a satisfactory comparison with other faunas cannot be made. No 
significance can be attached to the unionid but some of the sphaeriids have the promi- 
nent, poateriody placed urnbones characteristic of the Edmonton (upper Cretaceous) 
species S. heskerhense Warren. The Lioplocodes is closer to L. sancrarneriensis a con- 
temporary of S. heskethense, than to any other described species. 
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Although the faunule does not permit a certain correlation, an upper Crctnceous 
age is suggested. 

From the foregoing, an Upper Cretaceous or Paleocene age is suggested. These 
collections provide a lower age limit for the andesite unit of the Ootsa Lake Group. 

In Foa St. James area, Armstrong mapped three units that together are 
equivalent to the Ootsa Lake Group but singly are not correlative with either unit 
of the group in Nechako River area. A few fragmentary fossils from the oldest unit 
were dated as Upper Cretaceous or later (Armstrong, 1949, p. 70). Several ml- 
lections of fossil leaves from a sedimentary unit lithologically similar to sediments 
of the rhyolite unit indicated Eocene or Oligocene age for the sediments. 

Although the evidence is inconclusive, the Ootsa Lake Group may be as old as 
Upper Cretaceous or as young as Oligocene. The evidence also suggests that the 
andesite unit in the main may be definable as Upper Cretaceous or Paleocene and 
the rhyolite unit as Eocene or Oligocene. 

Rocks similar in all respects to the Ootsa Lake Group occur in Whitesail Lake 
maparea, the type area (Duffell, 1959, p. 67), in Fort St. James area (Armstrong, 
1949, pp. 68-74), in Anahim Lake area (Tipper, 19571, in Carp Lake area 
(Armstrong, Hoadley, and Tipper, 1949), and in Quesnel area (Tipper, 1959b). 
From a cursory examination of outcrops in areas adjacent to these it may be con- 
cluded that lithologically similar assemblages are widespread but not continuous 
or locally extensive throughout central British Columbia. In the Sustut Group 
of McConnell Creek area, Lord (1948, pp. 36-41 ) reported dacitic tuff of 
Paleocene age. 

Endako Group 

The Endako Group was the name given by Armstrong (1949, p. 74) to a 
group of rocks along Endako River. These were described as "relatively flat-lying 
lava flows, as much as 2,000 feet thick, that were erupted during Oligocene or 
later time". As mapped by Armstrong, the group extends with little or no break 
into Nechako River map-area, where these or similar rocks can be traced without 
a break to the south margin of the area. Although all these rocks mapped as 
Endako Group are lithologically similar to the rocks of the type. area and appear 
to occupy a comparable stratigraphic position, there is no assurance that they 
everywhere represent the same time span. The rocks along West Road River, for 
instance, may be much younger than those north of Franpis Lake. 

The Endako Group within Nechako River area occupies the low parts of 
the southeast half and fills pre-Miocene valleys in the hi ier  country in the north- 
west quarter. Nowhere do rocks of this group occur above 5,000 feet elevation 
and rarely above 4,000 feet. In the northwest quarter, near Cheslatta Lake, valleys 
have been cut into the flat-lying flows to a depth of more than 2,000 feet, but in the 
south half of the area dissection has not been pronounced and valleys over 300 
feet deep in these flows are not common. 

The group is best exposed along major valleys, where the eroded edges of the 
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flows form the valley walls. Elsewhere a few small outcrops rise above the glacial 
manole, and these, together with the characteristically flat topography and the large 
fields of basaltic erratics, are the only evidence to indicate the presence of the 
group in areas of low relief. Much of the drift-covered area, particularly in the 
northeast quarter, is believed to be underlain by this group. 

Lithology 

Most of the Endako Group consists of red, brown, grey, and black, andesitic 
and basaltic, massive, vesicular, and amygdaloidd lava flows. No dacitic, trachytic, 
or rhyolitic flows are present although some are tentatively included in the type 
area (Armstrong, 1949, pp. 74-76). Where such flows were encountered in Nechako 
River area they were mapped with the Ootsa Lake Group. Interbedded with these 
flows, and forming less than 15 per cent of the whole, are breccia, tuff, and 
agglomerate of closely related composition. 

Features characteristic of plateau basalts are present in these rocks (see PI. 
V). Columnar basalt is fairly common although the columns are rarely well 
formed. In a few places, such as the h i  at the east end of Natuza Lake and on the 
north side of Tatalrose Lake, columnar basalt is exposed with well-formed, five- 
sided, vertical, straight columns 200 to 300 feet long. Some necks or plugs of basalt, 
such as Tyee Butte and The Devils Thumb, have exceptionally long columns but 
are not as perfectly formed; those of Tyee Butte are  over 700 feet long. Pillow 
lavas on the other hand are a feature not commonly encountered and no well- 
formed or obvious pillows were noted; some flows weather into ellipsoidal masses 
but whether these are true pillow lavas is doubtful. Like most Tertiary plateau 
lavas of British Columbia and Washington, most of these rocks are flat-topped and 
when observed in section are horizontally layered. At a distance these layers appear 
even and regdar but on closer examination are seen to consist of several flows from 
10 to 75 feet thick with interlayered beds, lenses, or pockets of fragmental material. 
Although a cursory examination gives an impression of a great lateral extent to 
these flows, closer inspection shows that, as a distinct unit, they can be traced €01 

only a few thousand feet and that flows 5 to 10 miles long are rare. 
Some liner features are characteristic of the flows. Vesicular basalt is common 

but with many varieties. Some flows have a few scattered vesicles whereas in others 
the vesicles are so numerous that they form the greater part of the rock, which is 
in effect a scoria. Such rocks are abundant northwest of Holy Cross Lake. Vesicles 
are commonly small but have been noted up to 6 inches in diameter. Some are 
elongated parallel with the length of a flow. Amygdules are not characteristic but 
do occur; rarely are the cavities completely filled. The amygdules are commonly 
composed of chalcedony, common opal, and calcite, as well as siderite and 
aragonite. 

These lavas are generally basic, basalts or andesites, but except for this broad 
generalization, there is little uniformity of rock type. The rocks may be very fine 



grained, and massive, finely or coarsely porphyritic, or even coarse grained and 
gabbro-like. Although certain rock types predominate in several small areas, most 
types are common to all localities. A very coarse grained porphyritic basalt is 
present as flows and dykes in the northwest quarter of the area, near Takysie Lake 
and Danskin. The rock consists mainly of coarse, platy crystals of labradorite up 
to if inches diameter in a fine-grained black groundmass. These platy phenocrysts 
are sometimes parallel with one another and parallel with the flow layer or the 
dyke wall. Fine-grained, grey or black massive basalt is probably the most common 
rock type in all parts of the area. Black obsidian was observed infrequently. 

Under the microscope Armstrong found that rocks of this group were mainly 
andesites (1949, p. 75) but, although this may be true for the type area, it is not 
true everywhere within Nechako River area. The plagioclase feldspars commonly 
are close to the andesine-labradorite boundary-the criteria used to distinguish 
between basalt and andesite-and a small difference in their composition would 
throw the rock from one class to the other. It is, moreover, unlikely that the slides 
zxamined by the writer or by Armstrong are truly representative of the group, and 
at present it is best to say only that most of the flows are basaltic or andesitic. The 
porphyritic rocks consist of laths of plagioclase feldspar, one eighth to one quarter 
inch long embedded in a b e  groundmass of feldspar, augite, magnetite, and glass. 
As previously mentioned the plagioclase feldspar is labradorite or andesine and in 
more basic flows, bytownite. Olivine basalt is not commbn. 

Sedimentary rocks are found associated with the volcanic rocks, particularly 
where streams have cut through lavas that filled pre-Miocene valleys. The sediments 
seen so far occur, without exception, at the base of the group. The stratigraphic 
position of these sediments is ample justification for mapping them as a separate 
group or formation, but as they are poorly exposed and nowhere extensive it is best 
to map them with the group with which they are most closely associated, particularly 
in reconnaissance mapping. They consist of poorly consolidated, coarse sandstone 
and conglomerate, minor siltstone, and lignite. All are soft and very friable and as a 
result are rarely exposed; possibly this gives an erroneous impression of their 
extent. Most of the material of the conglomerates has been derived from older 
Tertiary and Mesozoic rocks and only rarely are there pebbles of Miocene basalt. 

Mode of Estrusion 

These plateau lavas were, in the writer's opinion, at one time much more 
widespread than now. Erosion has dissected them into several separate areas which 
if united would resemble the lava plateaus of central Washington. Such a comparison 
logically leads to a comparison of the modes of extrusion for the two areas. 

The Columbia River lavas are considered to have erupted quietly from fissures 
and spread out laterally, coalescing to form the great lava sheets of central Wash- 
ington. The evidence for this is (1)  the abundance of dyke swarms in older rocks 
near the margins of the lavas, and (2) the absence of any known central vents 
or cones from which the flows may have come (CampbeU, 1950, p. 80). 
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The flows of Nechako River area seem to have a somewhat difierent origin. 
Several basalt dykes have been noted cutting older rocks as well as flows of the 
Endako Group, but nowhere do they constitute dyke swarms. The number of dykes 
observed hardly seems large enough to have been the channels of the great volume 
of laws that remains today. Distributed throughout the area are many small hills 
of basalt that are characteristically steep-sided, commonly columnar, circular in 
plan, and homogeneous throughout. In places flat-lying flows surround the bases 
of these h i s  but most of the hills consist of rock that has intruded early Tertiary 
or Mesozoic rocks and any Miocene flows that may have been present are now 
stripped away. Two or three of these hills may occur near one another and be 
aligned in a northeast direction. They infrequently occur on or near a fault, thus 
possibly explaining the alignment, but generally the relation of hills to faults is 
not obvious. The hills are believed to be necks or plugs from which issued very 
fluid lava that spread out laterally and did not build up cones. 

Structural Relations and Age 

Generally the Endako Group is flat lying but in places a slight eastward 
regional dip is obvious. Nonh of Intata Lake the flows have been warped into a 
broad northwest-trending fold, but this is unusual. Some faults of slight displace- 
ment were noted. The group rests unconfomably on the Ootsa Lake Group and 
older rocks and is overlain by Pleistocene and Recent deposits. 

Fossil leaves were obtained from sedimentary rocks at the base of the group 
and were reported upon by W. A. Bell, Geological Survey of Canada as follows: 

G.S.C. Locality No. 3981: 2.6 miles from The Devil's Thumb, north of Natalkuz 
Lake on bearing ~272". 

Although some 25 plants are represented most are too fragmentary for specfic 
or even generic identification. The following, however, are specifically identifiable 
with reasonable probability. 

Coniferales Cephaloraxus californica Potbury 
Flyprosfrobus oregonensis Brown 

Merasequoia occidenralis (Newberry) Chaney 

Dicolyledones Alnas cornNina Lesquerrux 
Osrrya oregoniana Chaney 
Quercus consimilis Newberry 
Quercvs cowlesi Chaney 
Macclinrockia kanii (Heer) Seward & Conway 
Cercidiphyllum crenarum (Unger) 
Sassafras bendirei (Knowlton) Brown 

Porana speirii ksquereux 

Remarks: The identification of Sassafras bendirei is based on a single entire leaf 
that shows just as strong similarity !o Ocorea eocenica Chaney and Sanborn as to 
Sassafras bendirei. Preference was gwen to Sassafras bendirei only because Ocorea 
eocenico is a member of a subtropical fossil flora from Oregon. 

Other genera apparently represented in the collection are Torreya. Pinus, Carya, 
and Mwnolin. 



General Geology 

Although several of the identified species range from Paleocene to early Miocene. 
the assemblage as a whole correlates it with the flora contained in the Kitsilano 
formation of the Vancouver area and in the Bridge Creek deposits of the John 
Day Basin. Although Berry considered the Kitsilano flora to be either late Eocene 
or Oligocene, an Oligocene, probably late Oligocene age, now seems to be the 
more probable. 

If the sedimentary rocks are of late Oligocene age, the overlying volcanic rocks 
must be late Oligocene and Miocene or younger. This accords with the age of 
the group as stated by Armstrong--Oligocene or later (AnnSt~ong, 1949, p. 76). 

The Endako Group as defined in the Fort St. James area, appears to be a 
fairly distinct stratigraphic unit. The group as mapped in the Nechako River area, 
is comparable in age, lithology, and structure with minor exceptions. Recent work 
by the writer in the Anahim Lake and Quesnel map-area (Tipper, 1957; 1959b) 
has shown that there are three or more mappable units that may be correlated in 
whole or in part with the Endako Group. Furthermore there are two or three units 
that closely resemble rocks of the Endako Group but are older or younger. In 
reconnaissance mapping, it is difficult to separate these various units and it is pos- 
sible that some of these units have been erroneously included with the Endako 
Group. For this reason any attempts at definite correlations are inadvisable until 
the group is more closely defined and its upper time limit established. 

Intrusive Rocks 

Serpentinized peridotite outcrops on Sinkut Mountain in Prince George m a p  
area to the east and extends 2 to 3 miles into the northeast quarter of the Nechako 
maparea. These rocks are intruded by the Topley granitic rocks on the northeast 
side and probably on the southwest side. As the rocks here exposed lie mainly in 
a contact zone, they are varied. The central part is a serpenthized peridotite with 
talc schists, anthophyllite schists, and serpentinites near the granitic contact. They 
are poorly exposed and only a brief examination was made. 

The age and correlation of this unit is uncertain. In Nechako River area the 
ultrabasic rocks are cut by the presumably Lower Jurassic Topley Intrusions. In 
the adjoining Prince George maparea, the ultrabasic rocks are younger than 
Umer Permian limestone. It can be concluded then that the ultrabasic rocks are i - - 
late Upper Permian to early Lower Jurassic in age and most probably are Triassic. 

I 

The Trembleur Intrusions (Amstrong, 1949, pp. 79-92) to the northwest appar- 
I 

ently occupy the same stratigraphic position. 

Topley Intrusions 

The name Topley Intrusions was given to "a group of acidic intrusive rocks 
of probable pre-Jurassic age. They were first recognized in the Topley area . . ." 
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(Armstrong, 1949, p. 92). The Topley Intrusions or similar rocks underlie much 
of the southern part of Fort St. James area and extend into the northeast quarter 
of Nechako River maparea, from Fran~ois Lake to Lily Lake, Nulki Ws, and 
Tatuk Lake. These rocks have been mapped as Topley Intrusions but, from evidence 
within Nechako River maparea that does not confIict with evidence in the type 
area, the writer has assigned to the group a different age (Tipper, 1959a). The 
Topley Invusions in Nechako River area, like those in Houston and Fort St. 
James mapareas, form fairly large bodies of granitic rocks overlain by patches of 
Tertiary rocks and intruded by necks and dykes of basalt. Most of the granitic 
rocks occur in a single, large belt, with a few small stocks separated from the main 
belt. This group extends for an unknown distance east and southeast from Nechako 
River area. 

Lithology 

In Fort St. James maparea the Topley Intrusions were mapped as three 
subunits (1) granite and granodiorite, (2) diorite, and (3) syenite, and these 
were distributed in distinct mappable areas. Only the &st two subunits have been 
recognized in Nechako River area. The granite and granodiorite subunit enters 
the area near the east end of Franqois Lake, extends southeast as a unit 15 miles 
wide to Mount Hobson, from where it narrows to a belt about 3 miles wide. 
The diorite and quartz-diorite unit underlies the Nulki H i s  and smaller h i  
farther southeast. 

Coarse-grained pink porphyritic or non-porphyritic granite comprises the 
Topley Intrusions northwest of Nechako River. This is a characteristic rock that, 
in places, is so coarse as to be described as a pegmatitic granite. It is composed of 
pink potash kldspar, with smaller amounts of oligoclase and quartz, and a little 
biotite and hornblende. The pink feldspar forms the phenocrysts of the porphyritic 
types; plagioclase is restricted to the matrix, and never occurs as phenocrysts. 
Although the grain size varies, most of the rocks are coarse and crystals of pink 
feldspar up to 3 inches long have been noted. The quartz content may be as great 
as 35 per cent. Ma6c minerals in some places are less than 1 per cent of the 
rock. 

Grey and greenish granodiorite and granite with minor pink granite phases 
form the Topley Intrusions of Mount Hobson, and Eiger and Tatuk Lakes. These 
are in pan hybrid rocks, particularly those of Mount Hobson, with numerous 
inclusions of Takla volcanic rocks. The intrusive contact on Mount Hobson is 
difficult to delineate as inclusions, granitic dykes, part assimilated rocks, and 
normal granites are intermixed over a zone about 3 miles wide. Plagioclase feldspar 
is more abundant and the rocks grade from granites to granodiorites. Porphyritic 
rock types are not common. 

The diorite and quartz diorites are easily distinguished from the granites 
because of the foliation almost aU display. In some places this foliation is very 
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distinct, in others the rocks are only slightly gneissic. Most of the foliation has 
a northwest trend. 

The diorite commonly is grey or greyish green and consists of abundant 
hornblende and andesine. In a few places it grades into quartz diorite. They are 
coarse-grained rocks and, in Nechako River map-area at least, are weathered to 
a known depth of 3 feet; in the Nulki h i s  it was difficult to obtain an unweathered 
specimen. 

Structural Relations and Age 

Whether all the lithological phases of this group were intruded at the same 
time or not is a question as yet unresolved. The granites and granodiorites may 
have had at one time a mode of emplacement but whether the diorites are similar 
in age and origin is not known. No contact was exposed between these two 
distinct units and near Finger and Tatuk Lakes they are separated by a band of 
metamorphosed Takla volcanic rocks. 

As mentioned previously, evidence from Nechako River map-area indicated 
an age of emplacement of the Topley Intrusions differem from that stated by 
Armstrong (1949, pp. 96-97), In discussing the group, he outlined eight reasons 
for dating the intrusions as pre-Upper Triassic post-Middle Permian, and evidence 
from the Fort St. James area supported this conclusion. One reason given was that 
the Topley Intrusions, which were conlined to Cache Creek Group rocks, were 
not known to intrude Upper Triassic Takla rocks and thus were thought to be 
pre-Upper Triassic. This reason was found to be invalid in Nechako River area 
(Tipper, 1959a, p. 32). In reviewing the Hazelton and Takla Groups the writer 
discussed the age of Topley Intrusions and briefly the pertinent evidence is as 
follows: 

(1) Boulders and pebbles of Topley granites occur in the chert-pebble 
conglomerate unit of the Hazelton Group which is of Middle Jurassic (early 
Bajocian) age. Arkoses believed to have been derived from Topley granites are 
dated as Middle Jurassic. Topley granites must therefore have been intruded 
before Middle Jurassic time. 

(2) On the north shore of Fran~ois Lake, Topley granites intrude the 
marine part of the Red Bed Unit but are not in contact with the upper part of 
the red beds. Possibly the Topley granites were emplaced while part of this unit 
was being laid down; it would then be of latest Triassic age or more probably 
Lower Jurassic. 

(3) Topley granites intrude fnsh andesites and breccias southeast of 
Fran~ois Lake. These volcanic rocks are believed to belong to the Takla Group 
because they are not as highly metamorphosed as the normal Cache Creek Group 
rocks. The possibility does exist that they may be of Middle or Lower Triassic 
age, although such rocks have never been recognized in central British Columbia. 

41 
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From these three factors it is reasonable to conclude that the Topley Lntru- 
sions are of Lower Jurassic or late Upper Triassic age-a Lower Jurassic age 
is preferred. 

Correlation 

Lower Jurassic granitic rocks are not common in British Columbia. The 
Topley Intrusions, as several lithological units, have been extended now from 
the type area north of Topley, across Fort St. James and Nechako River areas 
and into Prince George maparea for an undetermined distance. Along the east 
side of Quesnel maparea (Tipper, 1959) granodiorite, granite and diorite of 
similar lithology and possibly the same age, outcrop discontinuously to the south- 
east comer of the area. The Guichon batholith of Ashcroft (DulTell and McTaggart, 
1952) and Nicola (Cockiield, 1948) map-areas is of Lower Jurassic age but 
is not lithologically identical to the Topley Intrusions. All the areas and rocks 
mentioned trend southeast and their geological setting is very similar. This belt as a 
unit closely follows the distribution of the Cache Creek Group but is not parallel 
with it. In the type area of Topley Intrusions the Cache Creek Group is east of the 
granitic rocks; in the Quesnel area the granitic rocks in question are in the 
centre of the belt of Cache Creek rocks; and the Guichon batholith is to the 
east of much of the Cache Creek Group. If all these granitic intrusions rep- 
resent a batholithic complex of Lower Jurassic age then the belt has a known 
length of more than 360 miles and is comparable in length to that of the Omineca 
Intmsions. 

Post-Middle Jurassic Intrusions 

Rocks of granitic to intermediate composition occur as stocks and bosses 
in Nechako Range, Fawnie Range, and the hills north and south of Tetachuck 
Lake. On the preliminary map (Tipper, 1957) these rocks were shown as two 
units, one of which comprised the batholiths of Fawnie and Nechako Ranges 
that cut the Middle Jurassic strata, and the other several smaller masses around 
Tetachuck Lake that were only known to intrude Lower Jurassic rocks. In White- 
sail Lake map-area (Duffell, 1959), several lithologically similar granitic bodies 
that were mapped west of those under discussion were found to intrude Middle 
Jurassic rocks. There seems to be suthcient evidence to say that some of the similar 
rocks of the Tetachuck Lake area must also be later than Middle Jurassic. With 
the reservation that some unspeded granitic bodies of the Tetachuck Lake region 
may be older, all these rocks are tentatively mapped as post-Middle Jurassic. 

These plutonic rocks as a unit differ from most granitic batholiths of British 
Columbia in that they do not parallel structure. Several bodies are irregular but 
most are roughly equidimensional. They commonly occur in low terrain ot at the 
base of mountains. In Fawnie and Nechako Ranges, from the manner in which 
they outcrop it would seem that the granitic rocks were just being unroofed. 
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Lithology 

The rocks of this unit are, for the most part, coarse-grained, equigranular, 
and light coloured. Only the body north of Tetachuck River and some border 
phases of the body west of Chutanli Lake are at all gneissic. Elsewhere the rocks 
are, with few exceptions, uniformly equigranular from the margins to the centres 
of the masses. Inclusions or xenoliths are rare. Appreciable shearing or faulting 
within the masses has not been found. The common size of feldspar grains is one 
eighth to one quarter inch, occasionally one half inch, but rarely are they less 
than one eighth inch. Fine-grained phases are neither extensive nor characteristic 
of the whole of any body seen in the area. In general the rocks are light coloured 
and weathered, in some places, very white. A few diorite bodies and some gab- 
broic phases are dark coloured. All rocks mapped weather readily to a depth of 
as much as 8 inches. Some of the more deeply weathered rocks may represent 
Tertiary weathering from which the cover has recently been stripped. 

The batholiths of Fawnie and Nechako Ranges are very similar throughout, 
and are composed mainly of a white to pink, coarse biotite granite and grey grano- 
diorite. The granites are comprised of 20 to 25 per cent quartz, about 50 per cent 
potash feldspar, 10 to 15 per cent oligoclase, 10 to 15 per cent biotite and amphi- 
bole, and minor accessory minerals. The quartz content does not vary appreciably 
and does not rise much above 25 per cent in any specimen studied. In a few 
places the potash feldspar is a deep salmon colour and forms nearly 70 per cent 
of the rock; there mafic minerals are less than 5 per cent. The granodiorite is 
similar in appearance to the lighter coloured granites, differing mainly in a lower 
quartz and feldspar content. Possibly many of the lighter coloured rocks called 
granite in the field but not studied under the microscope may actually be quartz 
monzonites or granodiorites. Whatever the true propoition may be, nearly all the 
rocks of these batholiths are either granites or granodiorites. 

The igneous rocks farther west around Tetachuck are more varied in com- 
position and range from gabbro to granite. Although no one rock type is typical 
of these bodies, diorite does predominate. The diorite bodies are much alike in 
composition-about equal amounts of andesine and hornblende, with quartz vary- 
ing from none to 10 per cent. Some diorites grade into quartz diorites. The best 
exposure of such diorites occur north of Qualcho Lake, on both sides of Bryan 
Arm, northwest of Chelaslie Lake, and 10 miles up Chelaslie River. The mass 
northwest of Chelaslie Lake is mainly diorite hut grades from a quartz diorite to 
a dark gabbro that forms a rim near the intrusive contact with basic Mesozoic 
l a v a  One other gabbro-like mass omus near the northwest end of Nechako 
Range; this may be a neck associated with Mesozoic volcanic rocks. Smaller bodies 
of granite, granodiorite, and quartz diorite occur in this general area but one rock 
type, particularly the granodiorite, grades into another within a single body or, 
in many places, into diorites or Mesozoic volcanic rocks. Many contain inclusions 
of the intruded rocks. 
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Structural Relations and Age 

All rocks included in this group are younger than the Takla Group. In Fawnie 
Range at the west end of Johnny Lake and on Tatelkuz and Kuyakuz Mountains 
the granite batholiths intrude Hazelton Group rocks. At the southwest end of Euchu 
Lake gneissic granodiorites are in fault contact with Hazelton Group sediments. 
Boulders and pebbles of these granitic rocks occur in early Teaiary conglomerates. 
With the reservation that all these rocks may not have been emplaced at the same 
time, the age of this group can be stated as younger than Middle Jurassic (Bajo- 
cian) and older than early Tertiary. 

The mode of emplacement of this group is uncertain. The granitic batholiths 
of Fawnie and Nechako Ranges have very sharp contacts with the intruded rocks. 
The composition and texture is uniform to the contact and in the intruded rocks 
there is a narrow zone of hodels, although the contact effect is not pronounced 
nor does it extend more than a few feet from the contact. Dykes or pegmatites 
were seldom observed. Around Tetachuck Lake, although some of the granitic 
rocks were emplaced with a very sharp contact, the diorites and granodiorites 
more commonly have a gradational contact, particularly where basic volcanic 
rocks are intruded. In such examples, position of the contact must be arbitrarily 
selected-a difficult matter where the gradation is over distances of a mile or 
more. Inclusions and dykes further complicated the decision. 

Correlation 

This group cannot be readily correlated with any well-known group. The 
Topley Intrusions are older and lithologically different. The Omineca Intrusions 
bear Some lithological resemblance but differ in form, topography, and outcrop 
patterns and may not be the same age. Also, the Topley Intrusions separate the 
Omineca Intrusions from these in Nechako River area. The Coast plutonic rocks 
of the Coast Mountains are lithologically similar, but these rocks are not within 
the Coast Mountains, topographically or physiographically. Duffell (1959) in- 
cluded adjacent rocks of Whitesail area with the Coast plutonic rocks and the 
bodies discussed here too may be satellites of the main mass of the Coast 
Mountains. Granodiorites of Bulkley and Bab'me Mountains (Armstrong, 1944a, 
b) have a similar position in space and time, and they are considered to be satel- 
lites of the Coast plutonic rocks. 



STRUCTURAL AND HISTORICAL GEOLOGY 

i, StructuraI Geology 

The scarcity of well-exposed rock and the paucity of information observ- 
able in outcrops made interpretation of the structural geology difficult. The Tertiary 
groups include few bedded sedimentary rocks so that a structural, interpretation 
must be based on outcrop patterns and a close. examination of all outcrops, 
usually impossible to accomplish during this type of mapping. The Mesozoic rocks 
offer more information, but even with these groups, the broad valleys and dis- 
tance between outcrops preclude a satisfactory interpretation. The information 
available is briefly recorded. 

Folds 

I AU the volcanic and sedimentary rock groups of this area are folded to 
some degree, and practically all folds have a northwest trend. Similarly the Topley 
Intrusions have a northwest elongation but not the younger granitic rocks. At no 
place can the folds be described as tight or isoclinal except possibly within the 
Cache Creek Group strata, for which there is no information in the area. Admit- 
tedly the evidence is most incomplete, but nowhere were overturned folds recog- 
nized or suspected; the regional metamorphism, even in the Takla Group rocks, 
is low-grade (pronounced metamorphic effects, where seen, could be related to 
contact metamorphism around granitic bodies), and in general the deformation 
of rocks is not intense.. Nonetheless, the high proportion of volcanic rocks, com- 
monly structureless, may be responsible for masking what may well be a complex 
fold pattern. 

The Takla Group rocks appear to be the most strongly deformed with dips 
up to 70 degrees and rarely steeper. The volcanic rocks of the Takla Group are 
commonly structureless so that for large areas there is no hint as to the structure. 

The Hazelton Group rocks are composed of relatively competent volcanic 
and conglomeratic rocks interlayed with less competent shales. In general, this 
group occurs in broad folds with dips up to 45 degrees, but locally, where shales 
predominate, the rocks are more tightly folded with dips as high as 80 degrees. 
These shales are commonly sheared and badly contorted. The folds that do occur 
in these rocks, such as those of Fawnie Nose, Tatelkuz and Kuyakuz Mountains, 
and Batnuni Lake valley, cannot be traced far as they are cut off by faults or arc 

I 

I covered by drift. 
The Ootsa Lake Group has been warped into broad, open folds with dips 

I rarely as great as 45 degrees. However the structure of this group is difficult to 

I 45 
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interpret for lack of dependable attitudes, and in some parts of the area the rocks 
may be little dishlrbed. Whereas the older groups have a distinct and consistent 
northwest trend, the Ootsa Lake Group has no consistent fold pattern, a conclu- 
sion supported by the disorganized topography characteristic of it. In the north- 
west quarter of the area several northeast- and north-trending folds are suggested 
by outcrop patterns and the rocks east of Qualcho Lake on the south edge of 
the area have been formed into a syncline plunging gently northeast (this was 
interpreted from outcrop patterns in the area to the south). 

The Endako Group is the least deformed of the map-area. Over much of 
the area the rocks are essentially flat lying or probably have a regional dip of 
less than YE. North of Intata Lake around Deerhorn Hill it is possible to 
delineate a few, broad, northwest-trending flexures that are not believed to be 
initial volcanic structures. In this instance, however, the rocks in question may 
possibly be slightly older than the main mass of Endako Group rocks, which 
elsewhere in the area are essentially undeformed. 

Faults 

Faults are the more obvious structural features, but none can be classed 
as major. Because of excessive drift and poor stratigraphic information few details 
are known. From air photographs many lineaments are obvious. In the field many 
of these were recognized as faults, some can be shown to be joints, but for many 
no explanation is possible without detailed studies. In the writer's opinion most 
of these unexplained lineaments will eventually be recognized as faults or shears. 
This opinion is based on the discovery of many narrow shear and fault zones 
near Skins Lake by the Aluminum Company in testing for dam sites. These zones 
although unsuspected in outcrops were visible in air photographs. 

The faults in this maparea are characterized by zones of intense shearing, 
slickensides, gouge, and breccia but in all places examined the zones are very 
narrow and steep. Neither directions nor magnitude of displacement is known. 
Faults associated with the folded Mesozoic rocks along Ootsa Lake, Fawnie 
Range, and Nechako Range are parallel to subparallel with the northwest struc- 
tural trend; those associated with the Ootsa Lake Group strike in all directions. 
A few near-vertical normal faults cut the Endako Group but displacement is 
slight and none is of sufficient magnitude or importance to map; possibly they are 
original volcanic structures. 

Near Franqois Lake a set of intersecting steep faults strike northerly or 
northeasterly and in plan suggest a pattern of slip lines formed by compression 
along a northeast-southwest line. Several other faults in this same area are 
parallel or subparallel. These faults are prominent in air photographs but, except 
for determining that movement had occurred, little was learned to explain their 
unique pattern. 
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Historical Geology 

The geological history presented here is an attempt to place in a logical 
sequence the events that led to the formation of the rocks and structures of 
Nechako River map-area. To obtain as complete a picture as possible it is 

I necessary to go beyond the boundaries of the area for facts and inferences that 
directly affected geological history within the area. A broader interpretation of 

I 
I 

Mesozoic history has been given previously (Tipper, 1959a, pp. 42-48). 

Pennsylvanian and Permian Time 
I During late Palieozoic time the area was probably inundated by-that 

' 1  are better known north, east, and southeast of the area. In the Triassic rocks 
I '  

, north of Ootsa Lake is a breccia that contains a large block of fossiliferous late 
, I  Palieozoic limestone. The size and shape of the block indicate a nearby source 

1 and from this it follows that the sea covered at least some of the western part 

I of the area during late Palteozoic time. From other areas it is known that the 
Permian was characterized by volcanism as well as by marine sedimentation and 
these processes probably operated throughout much or all of Nechako River area. 

Early and Middle Triawic Time 

No strata referable to this time have been mapped in any area west of the 
Rocky Mountain Trench, except in Stikine River area (Souther, 1959). In Fort 
St. James maparea, Armstrong (1949, pp. 42-53) suggested the presence of 

I a major unconformity between Permian and Upper Triassic groups and his evi- 
dence, except for hi assumption of the pre-Upper Triassic age of the Topley 
Intrusions, is still valid; nothing has been learned from Nechako River maparea 
to throw doubt on it. The proximity of Nechako River map-area to the region 
studied by Armstrong makes it reasonable to assume a comparable situation. 

Late Triassic Time 

LateTriassic seas probably covered most of the area and extended south- 
ward to the Chilko Lake region. Northward and northeastward the Triassic seas 
were interrupted by a land area from which Permian strata were being eroded 
to form conglomerates along the shoreline (see Fig. 3). Although coarse detritus 
accumulated near the margins of this landmass, in much of the marine basin 
fine muds and sands were interlayered with Bows, tuffs, and breccias. This rela- 
tively fine clastic material suggests either a relatively deep basin or a topo- 
graphically subdued borderland. The latter is more probable, as red sedimentary 
strata derived From the deep weathering of the northern land area started to 
accumulate at this time. 
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Early Jurassic Time 

It is probable that in Early Jurassic time the marine basin covered much 
/the same area as it did in Triassic time except that the margin of the central 

land area was farther south. Terrestrial red beds accumulated, probably on 
marginal plains in the northwest part of Nechako River map-area, while marine 

,sedimentation and volcanism, similar to that of Upper Triassic time, occurred 
in the remainder of the area. Apparently the land underwent successive uplifts 
which extended the margins of the land area and caused the reworking of earlier 
deposits. The intrusion of the Topley granites probably began during this period 
and was closely related to these uplifts. Farther south, along the western boundary 
of the map-area, volcanic islands apparently were formed near the close of Early 
Jurassic time and were the forerunners of the land area that formed the southwest 
margin of the Middle Jurassic basin. 

Upper Triassic strand line.. . . . . . . . . . . . .  
Lower Jurassic strand line.. . . . . . . .  - - 
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Middle Jurassic Time 

/ By the beginning of Middle Jurassic time a northwesterly trending sedimen- 
tary trough or basin was formed, bounded on the north and northeast by a 
landmass in which the Topley Intrusions were be-g to be exposed, and on 

I I the southwest by a volcanic landmass or series of islands (see Fig. 3). The 
1 southeastern limit of the basin is not known. To the northwest the basin was 

I ; constricted and may have had narrow connections with a marine area to the west. 

1 In this basin was deposited detritus derived from the erosion of the exposed 
Permian Cache Creek Group and Topley Intrusions on the northeast, detritus 
from the volcanic islands on the southwest, and flows, tutfs, and breccias of 
contemporaneous volcanism. 

In the earliest part of the Middle Jurassic, chert-pebble conglomerates accu- 
mulated along the shores of this basin and interfingered with sandstones and 
shales. Volcamsm continued intermittently in differeat parts of the basin. The 
sediments deposited were charactenstically coarse and included little volcanic 
material. In later Middle Jurassic time h e r  sediments accumulated and there was 
much admixing with volcanic tuffs and h e  breccias. 

Apparently this basin underwent a change during Middle Jurassic time. 
The volcanic island arc on southwest margin continued to be uplifted so that the 
basin was shifted to the east and the former northeast margia was inundated. 
The northeastern borderlands were being rapidly eroded, as arkoses were formed 
nearby. 

Late Middle Jurassic time has no known representative in Nechako River 
map-area. 

Late Jurassic Time 

Limy shales were deposited in a basin in the central part of the area in 
early Upper Jurass~c time. Fossils collected from these shales represent the earliest 
ume of the English Calloviaa (Upper Jurassic), but fossils of this era have 
not been recognized north of the area. The occurrence of similar fossils and 
rocks of closely comparable age to the south suggest that the two marine basins 
may well have been, connected. 

Late Jurassic and Early Cretaceous Time 

During this period or even earlier, regional deformation, intrusion, uplift, 
and erosion began, and probably continued until Late Cretaceous time. The 
granitic intrusions of the south and central parts were emplaced then or possibly 
in late Middle Jurassic time. During this period also the sea was completely and 
finally excluded from Nechako River area. 

Late Cretaceous to Late Oligocene Time 

By Late Cretaceous time most batholiths and stocks were emplaced, the 
area had been regionally deformed, and distinct ranges of northwest-trending 
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hills and mountains were established. Valleys were generally broad and the relief 
on the whole not great. In the low areas basaltic to andesitic flows began to 
accumulate, interbedded with thick layers of breccia and tuff. In freshwater lakes, 
mud and tuff beds formed, in which were preserved leaves and shells. By Eocene 
time much of the volcanic material was rhyolitic and trachytic composition al- 
though andesite was common. Still later (Oligocene time) rhyolitic flows greatly 
predominated. 

During this time, at least by late Oligocene time, the area was deformed 
again and the youngest mks were folded into broad open folds. 

Miocene Time 

Beginning in late Oligocene or early Miocene time basaltic and andesitic 
plateau lava were extruded and floored many of the valleys or buik accurnula- 
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tions up to 2,000 feet thick. In a few places these flows were warped into gentle 
folds and the whole group may have acquired a general easterly dip. 

Late Miocene and Pliocene Time 

No rocks of this age are known in the area. However, as there is palaon- 
tological evidence only for the lower limit of the Endako Gmup, it is possible 
that many of the flows included are as young as late Miocene and Pliocene. This 
time was also characterized by areal erosion and dom-cutting of streams. The 
drainage system that was disrupted by the Endako lavas re-established itself and 
many canyons were cut in the Tertiary volcanic rocks. Much Tertiary rock was 
eroded, established valleys were broadened, and deep weathering may have 
occurred. 

Pleistocene Time 

During Pleistocene time the area was covered by glacier ice to a &pth 
of at least 5,000 to 6,000 feet. At its maximum the ice may have moved in a 
north-south direction as indicated by indistinct grooves but the last ice movement 
was from southwest to northeast. 

I Recent Time 

1 In Recent time streams have been n-establishing the drainage chauncIs 

I 
disrupted by glaciation. No fudm volcanic activity has occnmd. 



ECONOMIC GEOLOGY 

Despite seemingly suitable geological conditions, no significant economic 
mineral occurrences have been found within the maparea. The reasons for this 
may be as follows: 

(1) overburden and forest cover arc greater than in more mountainous 
areas to the east and west thus obscuring mineral occurrences; 

(2) prospectors are ateacted to areas of better rock exposure, and 
relatively little prospecting has been attempted in the area; 

(3) results of prospecting so far in the area have been discouraging 
and have not been conducive to a more thorough search; 

(4) the Ttamry rocks that underlie most of the area are apparently 
barren of ore-mineral occurrences. 
During field work ore miner* were rarely observed, and little of any 

economic interest was seen. However, it cannot be said that the area is barren 
and that no economic mineral deposits occur. Over 90 per cent of the area is 
drift covered and heavily timbered, and the 5 to 10 per cent that is rock outcrop 
can hardly be considered a fair sample, particularly as the presumably barren 
Tertiary rocks are probably the best exposed. 

The Takh Group, particularly the main unit, appears to be the map-unit 
most worthy of fuaher prospecting. The mineralized zones noted were all in 
this group of rocks. Near intrusive bodies, rocks of this group are commonly 
sheared and altered, and pyritization is common. In the Tetachuck Lake area 
many such pyrite zones occur and although none seen was large or extensive, 
prospectors have reported a low content of gold in many occurrences. Elsewhere 
in central British Columbia Takla Group rocks are mineralized and are em- 
sidered worthy of careful prospecting. 

No deposits of ore minerals were seen in the Hazelton Group rocks. This 
group is however deformed, metamorphosed, and intruded, and does not appear 
to differ markedly horn equivalent rocks elsewhere in British Columbia which 
are known to be mineralized. Nechako Range, Tatelkuz Mountain, and Kuyakuz 
Mountain would be the more likely areas for further prospecting. 

The Ootsa Lake Group includes perlitic flows that may eventually be of 
economic importance. North of Cheslatta Lake, some of these flows are coated 
with a little copper carbonate believed to be derived from some small amount 
of chalcopyrite disseminated through the flow; this chalcopyrite is thought to have 
been an original constituent of tbe flow. No other occurrence of ore minerals 
is known in this group in the area. 
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The Endako Group is generally considered to be'barrea of any ore mineral 
deposits. The most important use for this group to date was in the construction 
of Kenney Dam. 

Description of Mineral end Rock Deposits 

Iron Mountain 

Reference: B.C. Minister of Mines, Ann. Rept. 1921, pp. 110-111. 

A deposit of specular and massive hematite occurs on a small hill on the 
north side of Finger Lake at 4,200 feet elevation. The country rock is sheared 
and metamorphosed volcanic rock, presumably Takla Group, that is present as 
a pendant in the Topley granites. The hematite occurs along numerous shears, 
replacing the brecciated country rock. Minerals are massive red hematite, specular 
hematite, magnetite, and quartz. The mineralized umes are up to 2 feet wide 
and 100 feet or more long, but much country rock is included in these zones. 

This deposit has been staked several times and extensive trenching and strip- 
ping has been carried out but without significant success. No work on the property . 
has been attempted in recent years. 

Two selected samples assayed: 19.66 and 14.58 per cent iron and a trace 
of silver. No gold, lead, zinc, or copper was detected. 

I 

On the southeast side of Tetachuck Lake, near the outlet of Bryan Arm, a 
small vein of sphalerite and calcite cuts Lower Jurassic (?) argillite. The vein is 
2 to 4 inches wide with an unknown length. A selected sample assayed zinc 26.80 
per cent; gold 0.005 ounce per ton, and silver 0.15 ounce per ton. No lead or 
copper was detected although rocks nearby had a coating of copper carbonate. 

In the area around Tetachuck Lake seved pyritized zones were noted, none 
of great extent or heavily mineralized. Some of these are reported to carry a low 
gold content but no samples were taken for assay by the author. 

Fawnie Mountains 

The north end of Fawnie Nose Mountain has a conspicuous rusty colour, a 
feature well known to local prospectors. Much of the mountain slope is rusty 
talus that creates the impression of a very large deposit of limonite. A brief 
examination showed that the north slope of the mountain and the adjacent valley 
bottom was the site of several strong shears but that no economic mineral occur- 
rences were present. The country rock, preen andesite or greenstone, is impreg- 
nated with finely disseminated pyrite that weathers readily to limonite. No large 
concentration of any metal sulphides was noted. 
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Molybdenite 

Several molybdenite occurrences have been described north of the maparea 
, near Franpk Lake (Armstrong, 1949, pp. 192-3), and small amounts of molyb- 
denite have been noted in quartz veins in the Topley granites of the area. Molyb- 
denite was also noted ,in a small quartz vein about 2 miles north of the west end 
of Cheladie Lake. None of these occurrences was of significant size or extent. 

Perlite Debosits 
Refarcncu: Ana R m ,  Ministor of M i  B.C., 1953, pp. 194-5; 1958, PP. 97-8. 

Perlitic rhyolite or perlite flows, 30 to 40 feet thick, form part of the Ootsa 
Lake Group. Although it has not been possible to establish the stratigraphic 
position of these flows (if, indeed they form a stratigraphic unit) in general it 
is believed that they are near the top of the group, certainly in the rhyolite unit. 

Perlite has been described as ". . .one variety of obsidian, characterized by 
a perlitic or spherulitic texture, a waxy to pearly luster, a perlitic, splintery, or 
columnar fracture, and the pmencc of a relatively large amount, 2 to 5 per 
cent, of chemically combined water" (Barr, 1949, p. 749). When perlite is 
crushed and heated to the softening point, the combined water is released as 
fine bubbles of steam. The resulting product is a synthetic pumice used as a light 
weight aggregate in cement. 

Perlite flows in Nechako River area vary in colour from black to pearl 
grey. Such flows have been noted south of Uncha Lake, south of Cheslatta Lake, 
near the outlet of Ootsa Lake, and near the north end of Entiako Lake. Other 
flows may occur within the area, as the Ootsa Lake Group is widespread. Although 
none of the perlite from these occurrences was tested, it is probable that deposits 
of commercial size and grade will be found when the demand is great enough; 
commercial perlite from the Ootsa Lake Group is mined north of the area near 
Franqois Lake (Armstrong, 1949, pp. 198-199). 

In 1953 perlite occurrences were staked by C. S. Powney and John Ras- 
mussen of Fort St. James, on Dayeezcha Mountain south of Uncha Lake. These 
claims were not visited subsequent to staking but presumably the occurrence is 
the one mentioned in the preceding paragraph. 

Asbestos 

Asbestos is reported by local residents to occur on or near Sinkut Mountain, 
which is east of the northeast comer of the area This is in the area underlain by 
ultrabasic rocks. Although no prospects or claims carrying asbestos were examined, 
a fibrous mineral was noted along a forestry road. This mineral was identified by 
X-ray analysis as anthophyllite. The mineral occurs in an anthophyllite-talc- 
chlorite schist presumably derived from the metamorphism of ultrabasic rocks 
within the contact zone of the Topley granites. The fibres observed in these 
rocks are white and brittle. 



Lignite float has been noted at many places in the maparea but as it is 
Tertiary lignite, occurring with soft Tertiary sediments, no good exposures were 
seen. 

Noah of Cheslatta Lake, 5 miles east of Tyee Butte., large blocks of car- 
bonized wood, dull lignite, and a bright, light-weight, waxy 'coal' were found 
in a creek bottom. The material was not in place but had not travelled far. The 
blocks were of a size to indicate a minimum seam thickness of a foot. The mater- 
ial was compact when found but on drying the lignite broke into rectangular 
fragments and the 'coal' broke with a wnchoidal fracture. The extent, quality, or 
origin of this lignite is unknown but it is believed to be Tertiary, probably as 
late as Oligocene. 

Along Nechako River north of Kenney Dam large blocks of lignite are strewn 
along the exposed river bottom, but a careful search failed to disclose their source. 
Dawson (1878, p. 82) reported a 4-foot seam along Nechako River near Mount 
Greer but this was not see-ossibly is no longer exposed. The. blocks were 
sufficiently large to suggest that such a seam does exist. In all probabiity the 
lignite is inter-basalt or is from the base of the plateau basalts and hence of late 
Tertiary age. 

Along Tsacha Lake, in Batnuni Valley, and along Chedakuz Valley small 
fragments of lignite and fossil wood were noted. The source was not seen but the 
fragments resemble previously described lignite. Possibly these too are derived 
from concealed lignite beds in or beneath the Endako Group. 

Hydrocarbons 

A black hydrocarbon was noted in rhyolite 1i miles east of Batnuni Cone, 
and another 2 miles south of the west end of Batnuni Lake on Swede Creek. It 
occurs in vugs and cavities and in small fractures as a black, dull, tar-like sub- 
stance. In places the material is brittle and has a conchoidal fracture. 

A sample from near Batnuni Cone was examined by D. S. Montgomery, 
Fuels Division, Mines Branch who reported that: ''The hydrocarbon material in 
the vugs is a native asphalt, which closely resembles liverite but is not identical 
with this substance!' 

Pumice and Diatomite 

In 1876 Dawson (1878, p. 79) described an occurrence of pumice and 
diatomite in a section of Tertiary sediments on the south side of Tsacha Lake. 
The occunmce was exposed in a meek that enters the lake 1+ miles from the 
southwest end. The sediments underlie plateau basalts that occur on the h t  
upland to the south. The creek has cut through the basalt exposing the sediments, 
immediately below the basalts. They consist of grey fragments of pumice in a 
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crumbly and badly slumped bed possibly 50 feet thick. Farther downstream 
fragments of a white or creamsoloured diatomite occurred in the valley bottom, 
presumably a part of the sedimentary section below the pumice. The position of 
the diatomite below the plateau basalts is similar to that of the diatomite near 
QuesneI, British Columbia (Tipper, 1959b). Deposits of diatomite and pumice 
may be extensive in the Tsacha Lake area below the plateau basalts but such 
sot3 sediments are generally obscured by drift. 
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LEGEND 

QUATERNARY 
P L E I S T O C E N E  A N D  R E C E N T  

Till, gravel, sand, cby, and silt 

DESCRIPTIVE NOTES 

The best exposure9 Of bedrock occur above tree.line, in river 
and creek canyons, und on some of the steeper hills. Elsewhere 
glacial drift, to a moxlmum depth of 500 feet, covers much of 
the area, less than 6 par cent of it being rock outcrops. 

TERTIARY 
M I O C E N E  A N D  (?) L A T E R  

ENDAKO GRaJP 

Vesicular and arnygdaloidal andesite and basalt flow . . breccia, tuK, conglomerate, greywacke, and lignite; . . . . .  
12a, necks, plugs and dykes - 

The oldest rocks In the area belong to the Cache Creek 
group(1) and occupy a srnoll area in the northeast quarter where 
they occur along the contact of the Topley intrusions(4B). They 
are contorted and motnmorphosed rocks, not typical of the 
group as represented fnrlher north. 

The Takla group(2, 3) has been subdivided, division 2 being 
characterlstlc of the group as exposed in the type area, whereas 
division 3 is a nonmarln'd, red-bed sequence. The two divisions 
are lithologically distinct, but were deposited contemporan- 
eously and are in part lnterbedded. The group is at least 5,500 
feet thick, but is not necessarily a conformable succession. 
Marine shells indicate that part of the group is Upper Triassic 
and part probably Lower Jurassic. 

P A L E O C E N E  (?), EOCENE, A N D  O L I G O C E N E  

Rhyolite, dacite, and associated tuffs and breccias; minor 
andesite, basalt, and conglomerate; lla, rhyolitic end 
dacitic dykes, necks, and stock The intrukive rocks(4A, 48) in the northeast quarter of the 

area are an extension of similar rocks to the north and northwest 
that have been called the Topley intrusions. The granites and 
granodiorites(4A) are coarse-grained, equigranular, deeply 
weathered rocks, and include many pink pegmatitic granites. 
The diorites and quartz diorites(4B) are coarse-grained, gneissic 
rocks occurring northeast of the grsnitic rocks(4A). The trend 
of the gneissosity is northerly or northwesterly. The relation 
between the different rock types is not known; several intrusions 
may be represented but are here mapped as essentially one 
unit. The intrusions are believed to be younger than the Upper 
Triassic strata of the Takla group but are not demonstrably 
younger than Lower Jurassic. 

CRETACEOUS AND (?) TERTIARY 
U P P E R  C R E T A C E O U S  A N D  (?) P A L E O C E N E  

Basalt, andesite, and related tuhj  and breccias; m i p r  
rhyolite and dacite; loa, conglomerate and greywacke 

JURASSIC AND/OR CRETACEOUS 
UPPER JURASSIC AND/OR CRETACEOUS [m Granite, quartz anrite, and granodiorite , 

The intrusions around Tetachuck Lake(5) cut Lower Jurassic 
strata of the Takla group but are not known to cut Hazelton 
group rocks(6, 7. 8). They differ from the Topley intrusions(4&, 
48) and Upper Jurassic intrusions(9) in texture, manner of 
weathering, topographic expression, site of individual bodies, 
and composition. Although they may be a phase of other 
intrusions in the area, there is no evidence to suggest such 
a relationship. 

JURASSIC 
UPPER JURASSIC 

HAZELTON GRCUP (In part) 

Argillite and argillaceous limestone 
.- 

' The Hazelton group(6. 7, 8) is a marine- and non-marine 
7 - .... .. 
assemblage of sedimentary and volcanic rocks over 7.5W feet - .  t i  
thick. The lowest division(61, characterized by chert-pebble 
conglomerate, rests unconformably on the Takla group and 
includes detritus derived from the Topley. intrusions. This - ' division is overlain, probably disconformably, by a fossiliferous 
Middle Jurassic division(7). A fossiliferous Upper Jurassic 
'division(8) is not known in contact with the other divisions. 
Althouah volcanic and sedirnentarv rocks form lorallv distinct 

M I D D L E  J U R A S S I C  
HAZELTON GRCUP (In part) 

Greywacke, argillite, conglomerate, tuK, breccia, andesite, 
and arkose; minor rhyolite 

...... -.. , ....... - . 
units, tiiese Ln ts cannot De tracedior any o~stance in Nechaho 
mavarea. Tne group as a whole 1s ds t ing~sned  from the Takla 
grouo D/  the oom nance of coarse, c.ast c, seoimentary rocns. 

The intrusions(9) occurring in the south and central parts of 
the area rarely form the cores of mountains but occur mainly 
in the valley bottoms, most boundaries being near the bases of 
mountains. The rocks are coarse grained and, as most erode 
readily, they are deeply weathered. Their effect on the intruded 
rocks is generally slight and inclusions within the oranites are 

M I D D L E  AND/OR L O W E R  J U R A S S I C  

HAZELTON G W P  (In part) 

Andesite, related tuffs and breccias, chert pebble conglomerate, 
shale, and sandstone; 6a, mainly volcanic rocks; 6b, mainly 
sedimentary rocks, 

rare. A l rno~gh lnese-nt r~s ons nave been mappedgs younger 
than tne Hazelton group, tney nave not been seen in contact 
wdn h e  yomgest d vlslon(8) of tnat group. 

L O W E R  J U R A S S I C  (?) A N D / O R  L A T E R  

Quartz diorite, granite, granodi&e, a"d diorite 

The volcanic rocks of Upper Cretaceous to Oligocene age(l0, 
11) are a complex non-marine assemblage, in places at least 
1.500 feet thick, which rests unconformably on Jurassic rocks. 
In many parts of the area it was noted that most of the rhyolitic 
flows are younger than most of the basaltic and andesitic flows. 
As these rocks are in discontinuous patches, there is no cer- 
tainty that the rhyolites or basalts and andesites are everywhere 
correlative, and the division into two distinct units, as has been 
done in this map-area, may not be wholly true. The rhyolitic 
rocks(l1) are buff, cream-coloured, mauve, or white, flow- 
bandedor massive rocks, commonly with abundant rounded 
phenocrysts of quartz. Associated tuffs and breccias are chalky. 
The andesites(l0) are commonly green or bright red to reddish 
brown and the basalts(l0) are dense, black to grey rocks. Both 
basalts and andesites commonly have plagioclase feldspar 
laths as phenocrysts. 

L O W E R  J U R A S S I C  

TOPLEY INTRUSIONS 

4 A ,  granite and granodiorite 48, diorite and quartz diorite 

TRIASSIC AND JURASSIC 
U P P E R  T R I A S S I C  A N D  L O W E R  J U R A S S I C  The Endako orouoll2) is an assemblane of nsnntiallv flat- 

TAKLA GRWP (2,3) 

Red and brown shale, conglomerate, and greywacke 

.. ............ , 
lying oasalt c f &s ;eacnlng a k a i ~ m u m  tnfckness, in this area. 
of 1.900feet. It rests ~nconformab yon the early Tertaryvolcanc 
rocks. Conglomerate and greywacke is locallv interbedded with 
the flows, particularly along Nechako River. 

The entire area was overridden by a piedmont glacier moving 
in a direction varying from east to north 40 degrees east.The 
glacier, tooverride the highest point of the area, must have been 
at least 3,503 feet thick and was probably much thicker. It did 
not retreat in the usual manner but stagnated and melted in 
situ. Resulting accumulations of glacial materials(l3) took the 
form of ground moraine, drumlins, eskers, kettles, lake clays. 
and outwash. The whole area was covered by till and this was 
in turn dissectqd by post-glacial meltwater forming deep 
channels. 

Andesitic and basaltic flows, tuffs, and breccias; 

interbedded argillite and minor limestone 

PENNSYLVANIAN (?) AND PERMIAN 
CACHE CREEK GRWP 

Greenstone, gneiss, tak and chlorite schists; includes 
dykes and contact zone o f  the Topley Intrusions 

n 

- 
Scarcity of exposed rock and paucity of information in out- 

crops resulted in little information being secured by which to 
interpret thestructural geology. In 9eneral;rnost structures have 
anorthwesteriy trend except near Fran~ois Lake where north- 
east trends are indicated. The most pronounced periods of 
deformation were during the Lower and Middle Triassic, in the 
late Lower Jurassic, and in the Lower and Middle Cretaceous, 
the last two being also periods of intrusion. 

u. . Bedding (inclined, vertical) . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Fault fdefhed, approximate, assumed) . . . . . . . . . . . . . .  ..---, ,, , 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  Anticline :. .-+- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Syncline -+- 

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Glacial s t r i ~  : W 
. ~ .  

Dr ik <idges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ 
- 

. . .  . Fossil locality. :. . . . . : . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  0 - :. 
Mineral occurrence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   ex 

Prospecting in this area has been neither intensive.nor 
. rewarding. Poor exposure. thicl.ve.gefation, low relief, and 

discouraging results have been tne rnain deterrents. Few mineral 
occurrences have been reported from the armand indications 
of mineralization were rarely observed, despite seemingly 
suitable geological conditions. 

Specular hematite with traces of silver occurs on a mountain 
north of Finger Lake in sheared greenstone near the contact 
with the Topley granites. Although known for many years, this 
occurrence has not proved rich enough or large enough to 
warrant development. 

- Sphalerite with traces of silver and gold occurs in argillaceous 
limestone northwest of Tetachuck Lake. It forms a vein of mas- 

MINERAL OCCURRENCES 
Iron. . . .  Fe Silver. . . .  Ag 

Perlite Zinc. . . .  .Zn 

- 
. -. 
-~ 

- Geology by H. W. Tipper, 1949 - 1953 

Approximate magnetic declination,26'u~ East 

Cartography by the Geological Cartography Division, 1954 

-. 

sive sphalerite 2 to 4 inches wide but of unknown extent. 

Perlite or perlitic rhyolite occurs south of Uocha Lake, south 
of Cheslatta Lake, and near the outlet of Ootsa Lake. Smaller 
occurrences have been noted and i t  is probable that there are 
many perlitic flows in the Tertiary rocks. 

Disseminated molybdenite occurs in Topley granites in the 
north part of the area, but none of the occurrences is large 
or important, 

Some tremolite asbestos has been reported in the Permian 
rocks(1). 
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LEGEND 

Q U A T E R N A R Y  
PLEISTOCENE AND RECENT 

Till, gravel, sand, clay, and silt 

T E R T I A R Y  
MIOCENE AND 17) LATER 

ENOAKO GROUP 

Vesicular and amygdaloidal andesite and basalt; #OW 

breccia, tull, conglomerate, g r ~ a c k e ,  and lignite; 
l l a ,  neck, plugs and dykes 

PALEOCENE (I) ,  EOCENE, AND OLIGOCENE 

00TSA LAKE GROUP (In Part) 

Rhyolite, dacite, and associated tu lk  and breccias; 
minor andesite, basalt, and conglomerate; 
lo., rhyolitic and dacitic dykes, "&,and stocks 

C R E T A C E O U S  A N D  (7) T E R T I A R Y  
UPPER CRETACEOUS AND (7) PALEOCENE 

007514 LAKE GROUP (In Psrt) 

Basak andesite. and related tu lk  and breccias; minor 

1 J rhyolrte and dicite, Sa, conglomerate and g r v a c k e  

JURASSIC AND/OR CRETACEOUS 
UPPER JURASSIC AND/OR CRETACEOUS 

. . . . .  . . .  . . .  
Granite, d i o r i g  granodiorite, and diorite 

I 

J U R A S S I C  
UPPER JURASSIC 

Argillite and argillaceous limestone 

MIDDLE JURASSIC 
HAZELTON GROUP (In Pen) 

G r q ~ a ~ k ,  q i I I i t e ~ ~ m e r a ~ ,  d, bmcj., 1 
andesite, and arkose; minor rhyolite 

MIDDLE AND (7) LOWER JURASSIC 
HAZELTON GROUP (In Rn) 

Andesite, related tu lk  and breccias, chert pebble 
conglomerate, shale, and sandstone; 5a, mainly 
volcanic rock ;  5b ,  mainly sedimentary r o c k  1 

W W E R  JURASSIC -, TOPLEY INTRUSIONS 

1 4 
1 &, granite and granodiorite: 4b, diorite and quartz diorite 

T R I A S S I C  A N D  J U R A S S I C  
UPPER TRIASSIC AND LOWER JURASSIC 

TAKLA GROUP (2.3) . . u Red and brown shale, conglomerate, and greyvacke 

.\d 
Andesitic and basaltic flows, tuh4, and breccias; , T I  A 
interbedded argillrte and mmor limestone 1 ', 

'4' 

0 
o PENNSYLVANIAN (7) AND PERMIAN 

CACHE CREEK GROUP 

-I 

Serpentinizedpridotite. Probably Mesozoic 
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LEGEND 

, 
Q U A T E R N A R Y  

PLEISTOCENE AND RECENT 

12 Till, g r a d ,  sand, clay, and silt 

Q I T E R T I A R Y  

n MIOCENE AND (7) LATER 
ENOAKO GROUP 

Vesicular and amygdaloidal andesite and basalt; flow 
breccia, t u 6  conglomerate, greywacke, and lignite; 
11a, neck, plugs end dykes 

1 PALEOCENE I?). EOCENE. AND OLIGOCENE 

I C R E T A C E O U S  A N D  0 )  T E R T I A R Y  

UPPER CRETACEOUS AND (?I PALEOCENE 
OOTSA LAKE GROUP (In Pan) 

Basalt, andesite, and related tvk:  and breccias; minor 
rhyolite and dacite; 9.. conglomerate and greywacke 

I 

, 

J U R A S S I C  AND/OR C R E T A C E O U S  
UPPER JURASSIC AND/OR CRETACEOUS 

. 1 ,  I 
- <  . . 

Granite, quartz dio& grandiorite,&d diorite , 

. ~. - .  - --\. 

., 
OOTSA LAKE GROUP (4nP.n) 

Rhyolite, dacite, and esociated tv& and breccias; 
. minor andesite, basalt, and conglomerate; 

lo*, rhyolitic and dacitic dykes, neck,and stocks 

J U R A S S I C  
UPPER JURASSIC . . .. 

Argillite and argillaceous limestone 

I MIDDLE JURASSIC 
HAZELTON GROUP (In PlnJ 

Greywacke, argillite, conglomerate, t u 6  breccia, I 
0 andesite, and arkose; minor rhyolite 

2 MIDDLE AND (7) LOWER JURASSIC 
HAZELTON GROUP (In Psnl 

Andesrte, r e l a d  tuk: end breccias, chert ~ e b b l e  : 
conglomerate, shale, and sandstone; Sa, mainly .: 
d c a n i c  rock;  5 b ,  mainly sedimentary rock  J , 

W W E R  JURASSIC 

m TOPLEY INTRUSIONS 

4 a ,  granite and granodiorite; 4 b ,  diorite and quartz diorite 

! 

T R I A S S I C  A N D  J U R A S S I C  
UPPER TRIASSIC AND W W E R  JURASSIC 

TAKLA GROUP (2.3) 

Red and brown shale, conglomerate, and greywade ' - 
\r 
2 

I ('6 
Andesitic and basaltic Rows, tu&, and breccias; 
interbedded argillite and minor limestone 

2 !;' 
q !  

1 u 
o PENNSYLVANIAN 01 AND PERMIAN Y* 

CACHE CREEK GROUP 

1 

Serpentinired peridotite. Probably Mesozoic 

. . . . . . . . . . . . . .  Bedding, tops-not indicated (inclined, vertical). // 
. . . . . . . . . . . .  Fault (defined, approximate, assumed). ~u - , , .. 

Anticline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 

Syncline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +- t-, . . . . . . . . . . . .  Fossil locality. . . . . . . . . . . . . . . . . . . . . . .  .!. 
Mineral occurrence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  x Fe 

[ . - 
MINERAL OCCURRENGS 

1 ~ .  : . . . .  F& S i h r .  . . . . .  Ag ? 
k : l i t e .  . Per:i?e Z i n c .  . . . . . .  Zn 
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Mear; mhgneeic &/ination, 26' fi' East decreasing 3.5' 
armudiy. Redings vary from 2.5' tJ7' in the SE corner 
to 26O UG' in the NW corner of the map area 
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