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two direelions.  Analys is  of slides by po in t - coun t ing  can be done at an arbi- 
lYary po in t  in. the center  of the two ineb circle inscr ibed on tim frosted sereen 
and, at the same time, allows inspect ion of a wide area s u r r o u n d i n g  the point .  
A plaslie mcasur ing  device a t tached by  an a rm al lowing movemenl  in all 
direct ions aeross lhe sercen is d ivided into 100 un i t s  of 1 ram. The divisions 
are (,alil)rated for each magnif icat ion.  A coarse-motion lever raises the rotal-  
ing nOSel)ieee [or rapid slide changing,  and  thick specimens can be accommo- 
dated on lhc stage. However,  the working  dis tance at high mag~lifiealion is 
small and  only slides with th in  (or no) cover slips can be viewed. The 
i n s i rumcn i  has outside dimensions  of 9 x 9 x 117 inches and  the weight  is 
about. 6 pounds  inehldin~'  [he separate  low voltage t r ans fo rmer  so that  it can 
1)e easily moved. An expanded  po lys ty rene  emtta iner  is avai lable  for rugged 
t r anspor t  and gives protect ion agains t  breakage, dus t  and humidi fy .  A 
plasl ie (,o\'el' g'ives protect ion in ihc ot~ee. Viewing is best in  a (larkened 
room. The i n s l r u m e n t  is ideal for demonst ra t ion  and  teaching small  groups. 
lmek of po]ar iz ing system does cause occasional f r u s t r a t i o n  when an extra- 
o rd ina ry  mine ra l  is crossed, but  minera l s  which are al'~ceted by s ta ins  such 
as alarzin Ycd on carbonates,  can be identified. Viewing wi th  the -\risopan is 
~llmosl as relaxing' as watching  the mo(lern electronic cyclops. 

A B S T R A C T S  

THE CHEt)IISTR¥ OF THE CLAY-SIZE FRACTION ACROSS TI lE 
OLDI~IAN-BEARPA~V CONTACT OF T H E  ST. ])'IARY RIVER SECTION 

R.. N. FARVOLDEN 
1958, M.Sc., Universi ty of Alberta 

The clay-sized fraction of samples collected across the Oldman-Bearpaw con- 
tact of the St. Mary River section were analysed. The Na20, KsO, PeOs and 
total iron analyses ,show a break at the contact between time non-mar ine  and 
marine  beds. Other predicted clay chemistry changes do not occur in this 
section because the normal  clay diagenesis was masked and the system was 
upset by fall-out of volcanic ash. 

The invest igat ion shows that  the method of rapid silicate analysis  can be 
used for certain geologic studies but time results are not as reliable as those 
obtained by conventional  methods. 

DERi~IO-CAIgBONIFEROUS S T R A T I G R A P H Y  OF 
THE B A N F F - J A S P E R  AREA,  ALBERTA 

H. R. RU'DY 

1958, M.Sc., Univer.sity of Alberta 

Permo-Carboniferous s t ra ta  of the Rocky Mountain  Front Ranges between 
Banff and Jasper, Alberta, are described and correlated to the Mount Greenoek 
section at Jasper and the type sections at Banff. Four  conformable formations 
are recognized. In ascending order, these are the Exshaw, Banff, Rundle and 
Tunnel  Mountain. The history and development of Permo-Carboniferous nomen- 
clature of the Canadian Rockies is summarized. 

The Upper Devonian or Lower Mississippian Exshaw Format ion consists of 
approximately 35 feet of black shale. The Banff Formation,  an argillaceous 
unit  r ang ing  from 900 to 1500 feet in thickness, contains four easily-recognizable 
members.  Member A, composed of calcareous shales, is equivalent to type Lower 
Banff; Member B of interbedded linnestones and shales is equivalent to type 
Middle Banff; Member C, a crinoidal l imestone unit, is not present  Jn type Banff 
and may be equivalent  to the Pekisko Format ion  of southern Alberta;  and 
Member D consists of argillaceous limestones equivalent to both type Shunda 
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a n d  to m o s t  of t y p e  U p p e r  Banff .  M e m b e r s  A a n d  B a r e  c o n s i d e r e d  to be 
K i n d e r h o o k i a n ,  a n d  C a n d  D O s a g e a n  in age.  T h e  R u n d l e  F o r m a t i o n  cons i s t s  
of f r o m  800 to 2200 fee t  of c a r b o n a t e s .  T w o  m e m b e r s  a r e  r e cogn i zed :  a l ower  
m e m b e r  of l i g h t - e o l o u r e d  e r i n o i d a l  l i m e s t o n e s  e q u i v a l e n t  to t he  O s a g e a n  L iv ing -  
s t o n e  f o r m a t i o n ,  a n d  a n  u p p e r  m e m b e r  of d a r k - e o l o u r e d  l i m e s t o n e s  e q u i v a l e n t  
to t h e  M e r a m e e i a n  M o u n t  H e a d  F o r m a t i o n ,  'Phe T u n n e l  M o u n t a i n  F o r m a t i o n ,  
the  u p p e r m o s t  uni t ,  cons i s t s  of f r o m  200 to 600 fee t  of s i l ty  d o l o m i t e s  r a n g i n g  
t r o m  C h e s t e r i a n  to P e n n s y l v a n i a n  in age.  

S igr f i f icant  c onc l u s i ons  r e s u l t i n g  f r o m  th i s  s t u d y  are t h a t  type  S h u n d a  is 
e q u i v a l e n t  to m o s t  of t y p e  U p p e r  B a n f f ;  a n d  t h a t  t he  T u n n e l  M o u n t a i n  F o r m a -  
t ion  is a fac ies  of t he  Rund le ,  b e c o m i n g  o lder  n o r t h  of Banff .  

T H E  S P I N N E Y  H A N D  H I L l ,  S A N D  OF W E S T  C E N T R A L  S A S K A T C H E W A N  

R. G. E D W A R D S  

1959, M.Se., U n i v e r s i t y  of S a s k a t c h e w a n  

T h e  L o w e r  C r e t a c e o u s  S p i n n e y  Hi l l  M e m b e r  is a s a n d s t o n e  fac ies  deve loped  
w i t h i n  t h e  l o w e r  beds  of t h e  Je l l  F o u  F o r m a t i o n  in w e s t  c e n t r a l  S a s k a t c h e w a n .  
T h e  m e m b e r  is c o m p o s e d  of i n t e r b e d d e d  m a r i n e  s h a l e s  a n d  f ine g r a i n e d ,  wel l  
s o r t e d  g l a u c o n i t i e  s a n d s t o n e s ,  a n d  h a s  a m a x i m u m  t h i c k n e s s  of 110 feet .  I t  
h a s  a t o n g u e - l i k e  p a t t e r n  a n d  r e p r e s e n t s  t he  of f shor t ,  m a r i n e  p h a s e  of de l t a i c  
s e d i m e n t a t i o n .  S o u r c e  of  t h e  S p i n n e y  Hil l  s a n d s  w a s  the  P r e e a m b r i a n  Shield ,  
n o r t h  a n d  e a s t  of the  a r e a  t h a t  t he  m e m b e r  n o w  occupies.  

T H E  LI~OYDM1NSTER OIL A N D  G A S  F I E L D ,  ALBEICTA 

D. IVI. K E N T  

1959, M.Se., U n i v e r s i t y  of S a s k a t c h e w a n  

In  t he  L l o y d m i n s t e r  a rea ,  oil a n d  g a s  a r e  p r o d u c e d  f r o m  t h e  de l t a i c  s a n d s  
of t h e  L o w e r  C r e t a c e o u s  M a n n v i l l e  Group ,  w h i c h  h a s  b e e n  s u b d i v i d e d  in to  t h r e e  
f o r m a t i o n s :  Dine ,  S i l v e r d a l e  a n d  Colony,  re .speet ively.  T h e  s u b d i v i s i o n s  w e r e  
b a s e d  on s l i g h t  l i t ho l og i ca l  v a r i a t i o n s  r e f l ec t i ng  m i n o r  c h a n g e s  in t he  e n v i r o n -  
m e n t  of depos i t i on  a n d  t h e  s o u r c e  of s e d i m e n t s .  T h e  depos i t s  of  t he  D i n e  
F o r m a t i o n  a r e  n o n - m a r i n e  b e a c h  sands ,  h a v i n g  l i t t l e  e c o n o m i c  i m p o r t a n c e .  T h e y  
a r e  o v e r l a i n  by  m o s t l y  m a r i n e  s e d i m e n t s  of t h e  S i l v e r d a l e  F o r m a t i o n ,  whic i l  
c o n t a i n s  t he  m a i n  oil p r o d u c i n g  hor i zons ,  t h e  S p a r k y  a n d  G e n e r a l  P e t r o l e u m  
S a n d  M e m b e r s .  Mos t  of l h e  ga s  is p r o d u c e d  f r o m  the  u p p e r  s a n d s  of t h e  non- 
m a r i n e  Colony  F o r m a t i o n .  

T h e  oil w a s  f o r m e d  " in  s i tu"  a n d  a c c u m u l a t e d  in two  types  of t r a p s ,  i.e., a 
n u m b e r  of s i m p l e  c o n v e x  t r a p s  r e s u l t i n g  f r o m  d i f f e r e n t i a l  t h i c k n e s s  a n d  p e r m e -  
ab i l i t y  p i n c h - o u t  t r a p s .  T h e  d e v e l o p m e n t  of c h a n n e l  s y s t e m s  on the  d e l t a  f r o n t  
by t i da l  ac t ion  f o r m e d  t h e  t r a p  cond i t ions .  T h e  oil w a s  p r o b a b l y  p r o d u c e d  by  
lhe  c h e m i c a l  t r a n s f o r m a t i o n  of t he  h u m i e  acid,  t r a n s p o r t e d  by  s t r e a m s  f r o m  
the  m a r g i n a l  a l l uv i a l  p l a i n s  of L o w e r  C r e t a c e o u s  t i m e s  to t h e  d e l t a  f ron t .  
T h e r e  t h e  acid w a s  p r e c i p i t a t e d  out  a n d  se t t l ed  in t he  b o t t o m  s a n d s  a n d  b a r s  
of t he  c h a n n e l  s y s t em .  W h e n  t he  s t r a t a  of t he  M a n n v i l l e  w e r e  t i l t ed  t o w a r d s  
the  R o c k y  M o u n t a i n  G e o s y n e l i n e  d u r i n g  the  L a r a m i d e  a n d  l a t e r  o rogen ies ,  some  
of the  oil f r o m  t he  a r e a  s o u t h w e s t  of L l o y d m i n s t e r  p r o b a b l y  m i g r a t e d  up dip 
a n d  g a t h e r e d  in t he  t r a p s  in t h e  L l o y d m i n s t e r  region,  t h u s  a d d i n g  to t h e  r e s e r v e s  
of t h i s  a rea .  

T H E  N I K A N A S S I N  F O R M A T I O N  OF TII,E T Y P E  A R E A ,  
N E A R  C A I ) 0 5 I I N ,  A L B E R T A  

A. A. \V. K R Y C Z K A  

1959, M.Sc., U n i v e r s i t y  of A l b e r t a  

F o u r  s ec t ions  of t ype  l a t e  J u r a s s i c  N i k a n a s s i n  F o r m a t i o n  f r o m  the  c e n t r a l  
foo th i l l s  of A l b e r t a  a r e  p r e s e n t e d .  

M e c h a n i c a l  a n a l y s e s  of s e v e n  s a m p l e s  a r e  g i v e n  oll h i s t o g r a m s  a n d  cumula -  
t ive  f r e q u e n c y  curves .  A d e p a u p e r a t e  f o r a m i n i f e r a l  a s s e m b l a g e  is l is ted.  H e a v y  
m i n e r a l  d e s c r i p t i o n s  a r e  g i v e n  t h r o u g h o u t  a c o m p l e t e  sec t ion  a n d  e i g h t y - t w o  
t h i n  s ec t ions  a r e  ana lyzed .  

T h e  N a k a n a s s i n  F o r m a t i o n  b e l o n g s  to t he  u p p e r  p a r t  of  t he  O x f o r d i a n  S t a g e  
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a n d  s u b s e q u e n t  J u r a s s i c  s t ages .  T h e  N i k a n a s s i n  is p a r t i a l l y  m a r i n e  a n d  p a r -  
t i a l l y  c o n t i n e n t a l ;  d e p o s i t i o n  m a y  h a v e  t a k e n  p lace  in s h a l l o w  e m b a y m e n t s  
c o n n e c t e d  to t im open  sea  by  n a r r o w  ehane l -ways .  T h e  N i k a n a s s i n  w a s  l a r g e l y  
de r ived  f r o m  p r e - e x i s t i n g  s e d i m e n t s .  

S lg I ) I [MENTARY P E T R O L O G Y  O F  T H E  C A ] g l ) I U M  F O I ¢ M A T t O N ,  
W E S T - C E N T R A L  A L B E R T A  

R. M. ]VlTcMULLEN 

11959, M.Se., U n i v e r s i t y  of  A l b e r t a  

S a m p l e s  of the  C a r d i u m  F o r m a t i o n  f r o m  t h e  P e m b i n a  a r e a  a n d  t he  C e n t r a l  
F o o t h i l l s  be l t  of A l b e r t a  w e r e  e x a m i n e d  in h a n d  s p e c i m e n  a n d  t tf in sect ion.  
T h e y  w e r e  a l so  a n a l y s e d  f o r  c l ay  m i n e r a l  a n d  h e a v y  m i n e r a l  con ten t ,  a n d  
p a r t i c l e  size d i s t r i b u t i o n .  

T h e  m a i n  s o u r c e  of t h e  e las t i c  m a t e r i a l  w a s  Mesozoic  s e d i m e n t a r y  r o c k s  
ly ing  to t he  w e s t  oI~ t h e  F o o t h i l l s  be l t  in  t he  v i c in i ty  of  t he  p r e s e n t  c e n t r a l  and  
w e s t e r n  R o c k y  M o u n t a i n s .  A r e l a t i v e l y  m i n o r  u p l i f t  in t h a t  a r e a  caused  t he  
r e t r e a t  of t h e  sea  a n d  p r o d u c e d  [ he  c o a r s e r  e las t ic  m a t e r i a l .  A s e c o n d a r y  sou rce  
was  tt~e m e t a s e d i m e n t a r y  a n d  i g n e o u s  r o c k s  l y ing  to the, w e s t  of t h e  p r e s e n t  
R o c k y  M o u n t a i n  T r e n c h  in t h e  v i c in i t y  of t h e  S e l k i r k  M o u n t a i n s .  A m u c h  
m o r e  m i n o r  sou rce  w a s  v o l c a n i s m .  T h e  P e m b i n a  a r e a  m a y  h a v e  h a d  a n  addi -  
t i o n a l  source ,  p r o b a b l y  to t h e  n o r t h  in  t h e  P e a c e  R i v e r  a rea .  

Of spec ia l  i n t e r e s t  w a s  t he  d i s c o v e r y  of  w h a t  is c o n s i d e r e d  to be n a t u r a l l y  
e tched,  d e t r i t a l  s p e s s a r t i t e  g a r n e t .  

T h e  C a r d i u m  F o r m a t i o n  a t  P e m b i n a  w as  depos i t ed  u n d e r  r e l a t i v e l y  s h a l l o w  
w a t e r ,  w h o l l y  m a r i n e  cond i t ions ,  a t  t i m e s  s u b j e c t  to w a v e  ac t ion .  T h i s  is s h o w n  
by t he  e x c e l l e n t  s o r t i n g  ( s o r t i n g  coeflScient of a b o u t  1.24) a n d  t he  v e r y  f ine 
g r a i n e d  n a t u r e  of t h e  deposi t .  

S u b s e q u e n t  to depos i t ion ,  t h e r e  w a s  s o m e  c i r cu l a t i on  of i n t r a s t r a t a l  s o l u t i o n s  
w h i c h  e t c h e d  t he  g a r n e t ,  d e p o s i t e d  t h e  s i l ica  c e m e n t  a n d  m a y  h a v e  r e m o v e d  
some  a c c e s s o r y  h e a v y  m i n e r a l s  f r o m  t h e  F o o t h i l l s  C a r d i u m .  I n v o l v e m e n t  in  
t he  R o c k y  M o u n t a i n  u p l i f t  c a u s e d  r e v e r s a l  of t he  o r i g i n a l  dip. 

OI{I)OVICIAN B E N T O N I T E S  FROM ONTARIO 

J. B. B. e R R  

1959, M . S e . , U n i v e r s i t y  of  A l b e r t a  
F i v e  s a m p l e s  of © n t a r i o  O r d o v i c i a n  b e n t o n i t e  we re  e x a m i n e d  by  u s i n g  the  

t e c h n i q u e s  of h e a v y  a n d  l ig i l t  m i n e r a l  s e p a r a t i o n ,  X - r a y  d i f f r a c t i o n  p a t t e r n s ,  
z i r con  s tudies ,  and  b a s e  e x c h a n g e  ana ly s i s .  T h e  c l ay  f r a c t i o n  of t he  b e n t o n i t e  
consi.sts of  a m i x e d - l a y e r  a g g r e g a t e  d o m i n a t e d  by  ilHte bu t  w i t h  s o m e  m o n t -  
m o r i l l o n i t e  p r e s e n t .  In  add i t ion ,  s m a l l  a m o u n t s  of c h l o r i t e  w e r e  noted .  

T h e  m i n e r a l  a s s e m b l a g e  i n d i c a t e s  t h a t  t h e  c lay  a l t e r e d  f r o m  a vo l can i c  g l a s s  
w i t h  t h e  c o m p o s i t i o n  of a la t i t e .  S i m i l a r  b e n t o n i t e s  in O r d o v i c i a n  s t r a t a  t h r o u g h -  
out  t he  e a s t e r n  U n i t e d  S t a t e s  c an  be  t r a c e d  a l o n g  w i t h  t im O n t a r i o  h o r i z o n s  to 
a vo lcan ic  v e n t  in t he  c r y s t a l l i n e  r e g i o n  of N o r t h  Caro l ina .  

P o t a s s i u m - a r g o n  a g e  d a t i n g  y ie lded  t e n t a t i v e  ages  of 656 a n d  654 m.y.  on feld- 
spa r s ,  a n d  260 m.y. on  vo lcan ic  g lass .  T h i s  s u g g e s t s  c o n t a m i n a t i o n  of f e l d s p a r  
a n d  l e a k a g e  of a r g o n  f r o m  t h e  vo l can i c  g lass .  I t  is f e l t  t h a t  f u t u r e  r u n s  on 
the  r e m a i n i n g  e x t r a c t e d  a r g o n  s a m p l e s  m a y  p r o d u c e  m o r e  s a t i s f a c t o r y  r e su l t s .  

GEOLOGY OF THE WASOOTCH CII~EEK MAP-AREA, ALBEI¢TA 

D. L. S C O T T  

1959, M.Sc., U n i v e r s i t y  of B r i t i s i l  C o l u m b i a  

T h e  W a s o o t c h  C r e e k  a r e a  is r e p r e s e n t a t i v e  of  t he  R o c k y  M o u n t a i n  F r o n t  
R a n g e  of s o u t h e r n  A l b e r t a .  I t  is u n d e r l a i n  by  r o c k s  of t h e  Midd le  C a m b r i a n ,  
U p p e r  D e v o n i a n ,  Mi s s i s s i pp i an ,  P e r m i a n  a n d  L o w e r  Tr iass ic ,  of  w h i c h  c a r b o n -  
a t e s  c o n s t i t u t e  t h e  l a r g e s t  p a r t .  T h e  C a m b r i a n  f o r m a t i o n s  a r e  c o r r e l a t e d  w i t h  
t he  E ldon ,  P i k a  a n d  A r c t o m y s  of t h e  B o w  V a l l e y  reg ion .  T h e  G h o s t  R i v e r  or  
A r c t o m y s  F o r m a t i o n  h a s  b e e n  r e m o v e d  on one  f a u l t  b lock  b y  p r e - D e v o n i a n  
eros ion .  
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T h e  a r e a  is b o u n d e d  on t h e  wes t  by  the  C a s c a d e  Coal  t3as in  a n d  on t h e  ea s t  
by t he  M e C o n n e l l  faul t .  B e t w e e n  t h e s e  two  s t r u c t u r e s  a r e  s e v e r a l  h i g h  ang le ,  
w e s t w a r d  d ipp ing ,  r e v e r s e  f a u l t s  n a m e d  f r o m  w e s t  to eas t  Lac  des  Ares,  E x s h a w ,  
P o r e u p i n e ,  a n d  W e s t  MeConne l l .  M a t u r e  d i see t ion  of  t he  f a u l t  b locks  h a s  
p r o d u c e d  e x c e l l e n t  c o r r e l a t i o n  of r o e k  h a r d n e s s  w i t h  t o p o g r a p h y .  T h e  ?fie- 
Conne l l  _fault cons i s t s  of two t h r u s t s  w h i c h  m e r g e  a t  K a n a n a s M s  Gap.  Souti~ 
of K a n a n a s k i s  G a p  t he  two t h r u s t s  a r e  d e s i g n a t e d  M e C o n n e l l  a n d  \;Vest Me- 
( "o n n ell. 

A s ' r I J D Y  O] e S()3II,~ C A S I B R I A N  S E D I . ) I E N T S  ]aROSl J A S P E R  P A R I ( .  A L B E R T A  
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1959, M.Sc., U n i v e r s i t y  of A l b e r t a  

C a m b r i a n  s e d i m e n t s  f r o m  t he  Nige l  P a s s  a n d  S u n s e t  Pea l (  A r e a s  of J a s p e r  
P a r k ,  A l b e r t a ,  a r e  t he  s u b j e c t  of {his s tudy .  T w e n t y - s i x  th in  s ec t ions  a n d  t h r e e  
su i tes  of h e a v y  m i n e r a l s  a r e  desc r ibed .  

C a m b r i a n  s e d i m e n t s  w e r e  depos i t ed  on  a sha l low,  s lowly  s u b s i d i n g  she l f  a r e a  
l : lanking t he  c r a t on .  L o w e r  C a n n b r i a n  s e d i m e n t s  w e r e  de r ived  f rom the  c r a t o n  
a n d  P r e e a m b r i a n  B e l t i a n  s e d i m e n t s .  

T h e  p r e s e n e e  of g l a u e o n i t e  in  t he  S u n s e t  P e a k  c a l c a r e o u s  q u a r t z i t i e  s e d i m e n t s  
i n d i c a t e s  s low d e p o s i t i o n  in  a n e a r l y  n e u t r a l  e n v i r o n m e n t .  X - r a y  a n d  e h e m i e a l  
a n a l y s i s  o1! t h i s  g l a u c o n i t e  i n d i c a t e  :it is o r d e r e d  a n d  r i ch  in p o t a s s i u m .  I t  h a s  

, ,  . , . = t he  c h e m i c a l  f o r m u l a  t(~.,.: ( N a  R b  Ca).~,a(Ale.~.,Fe+a ~vFe-!-..eeMg.60) (Si r 00All oo)O.,0 
(OH)4. T h e  c h e m i c a l  c o m p o s i t i o n  s h o w s  th i s  g l a u e o n i t e  to be a r e p r e s e n t a t i w ~  
ol! t he  a l u m i n u m - r i c h  g l a u c o n i t e s ,  w h i c h  a r e  r a r e .  

P o t a s s i u m - a r g o n  d a t i n g  of th i s  a u t h i g e n i c  g l a u c o n i t e  a n d  w h a t  a p p e a r s  to be 
a d e t r i t a l  m i c r o e l i n e  f e l d s p a r  f r o m  t h e s e  L o w e r  C a m b r i a n  s e d i m e n t s  y ie lded  
a g e s  of 359, 413 a n d  344 m.y. r e spec t ive ly .  T h e  g l a u c o n i t e  a g e  is s l i g h t l y  
low b e c a u s e  of a r g o n  l e a k a g e ;  t he  f e l d s p a r  ( p r o b a b l y  P r e c a m b r i a n )  a g e  is elose 
to t h e  360 mi l l i on  y e a r  f i gu re  o b t a i n e d  a t  t h e  U n i v e r s i t y  of  A l b e r t a  t 'or a b io t i t e  
f r o m  the  Ice R i v e r  C o m p l e x  of t he  R o c k y  /v Iounta ins  a n d  Yukon  g r a n i t e s  in 
t r u d e d  a t  t he  t i m e  of t h e  Ca r i boo  o rogeny .  T h e r e  is a d i s t i n c t  pos s ib i l i t y  t h a t  
th i s  f e l d s p a r  age  m a y  re f lec t  in  s o m e  w a y  t h e  in f luence  of t h e  C a r i b o o  o r o g e n y  
w h i c h  W h i t e  (1959) p o s t u l a t e s  to h a v e  t a k e n  p lace  l!rom L a t e  O r d o v i c i a n  t h r o u g h  
I ) e v o n i a n  t ime.  

I ' E T R O L O G Y  A N D  H E A V Y  M I N E R A L S  O F  T I l E  
V I K I N G  F O R S I A T I O N ,  W E n T  C E N T R A l .  A L B E R T A  

H. R. Y O U N G  
1959, M.Se., U n i v e r s i t y  of A l b e r t a  

P e t r o l o g y ,  h e a v y  m i n e r a l s  a n d  m e c h a n i c a l  a n a l y s e s  w e r e  ut i l ized in the  s t u d y  
of t he  V i k i n g  S a n d s t o n e  f r o m  t h r e e  wel l s  in wes t  c e n t r a l  A l b e r t a .  

T h e  h e a v y  m i n e r a l  a s s e m b l a g e  i n d i c a t e s  t h a t  p r e - e x i s t i n g  s e d i m e n t a r y  rocka  
w e r e  t he  m a j o r  s o u r c e  of t he  V i k i n g  s e d i m e n t s ,  bu t  i g n e o u s  and  m e t a m o r p h i c  
roeks  h a v e  a lso  m a d e  s o m e  e o n t r i b u t i o n .  

M e c h a n i e a l  a n a l y s e s  i n d i c a t e  a b i m o d a l  size d i s t r i b u t i o n  in t h e  Vik ing  S a n d  
s tone,  f o r  w h i c h  two e x p l a n a t i o n s  a r e  p roposed .  

A s l i g h t  up l i f t  in  t he  h i g h l a n d  to t he  s o u t h w e s t  a n d  the  e n s u i n g  e ros ion  of 
p r e - e x i s t i n g  s e d i m e n t a r y  r o c k s  c o n t r i b u t e d  d e t r i t u s  to t h e  r a t h e r  s h a l l o w  V i k i n g  
sea. T h e  p r e s e n c e  of g l a u c o n i t i e  and  s ide r i t e  a s s o e i a t e d  w i t h  b a n d s  of b l a e k  
py r i t i e  s h a l e s  s u g g e s t  s l i g h t l y  r e d u e i n g  eondit ion.s  and  a s low r a t e  of s e d i m e n t a r y  
influx.  

P o t a s s i u m - a r g o n  d a t i n g  on  g l a u e o n i t e  y ie lded  a d a t e  of 78 m.y. Th i s  
f igure  is t h o u g h t  to be  low b e c a u s e  o£ r a d i o g e n i c  a r g o n  loss u~](ler c o n d i t i o n s  olf 
mi ld  t h e r m a l  m e t a m o r l ) h i s m .  

(~EOLOGY O F  T H E  F R A S E R  R I V E R  V A L L E Y  
B E T W E E N  I . I I . L O O E T  A N D  B I G  B A R  C R E E K  

Inf. P. T R E T P I N  

1960, Ph.D. ,  U n i v e r s i t y  of B r i t i s h  C o l u m b i a  

A n  a r e a  o1! 550 s q u a r e  m i l e s  b e t w e e n  L i l looe t  and  Big  Bar ,  B.C., was  m a p p e d  
by  the  a u t h o r  us ing  the  sca le  of one  mi le  to t i le inch. 
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In  t he  s o u t h e r n  p a r t  of the  B o w m a n  R a n g e  f o u r  m e m b e r s  a r e  r e c o g n i z e d  in 
the  Midd le  ( ? )  and  U p p e r  P e r m i a n  M a r b l e  C a n y o n  F o r m a t i o n  w h i c h  is p a r t l y  
c o m p o s e d  oil r e e f a l  l i m e s t o n e .  T h i s  f o r m a t i o n  f o r m s  a n o r t h w e s t e r l y  t r e n d i n g  
a n t i c l i n o r i u m  o v e r t u r n e d  to t h e  n o r t h e a s t .  T h e  che r t s ,  a rg i l l i t e s ,  l i m e s t o n e s ,  a n d  
vo l can i c  r o c k s  w e s t  of t h e  B o w m a n  R a n g e ,  o r i g i n a l l y  r e f e r r e d  to t h e  P e r m o -  
P e n n s y l v a n i a n  Cache  C r e e k  G r o u p  a r e  s h o w n  to be  P e r m o - T r i a s s i c  a n d  a r e  
h e r e  a s s i g n e d  to t he  P a v i l i o n  Group ,  a n e w  g r o u p  w h i c h  is m a d e  up  of two 
div is ions .  Mic roscop ic  a n d  s t r a t i g r a p h i c  ev idence  is g i v e n  t h a t  t h e  c h e r t s  of 
th i s  g r o u p  a r e  of  r a d i o l a r i a n  or ig in .  

T h e  L o w e r  C r e t a c e o u s  L i l looe t  G r o u p  h e r e  is s u b d i v i d e d  in to  t h r e e  uni t s .  
D iv i s ions  A a n d  B a r e  s h o w n  to f o r m  a n o r t h w e s t e r l y  t r e n d i n g  an t i c l i ne .  

T h r e e  m e m b e r s  a r e  n o w  r e c o g n i z e d  in D iv i s ion  A of t he  L o w e r  C r e t a c e o u s  
J a c k a s s  M o u n t a i n  Group .  

T h e  L o w e r  C r e t a c e o u s  Spenees  B r i d g e  G r o u p  is s u b d i v i d e d  in to  s e v e r a l  local  
a n d  s t r a t i g r a p h i c  un i t s .  'lRvo u n i t s  p r e v i o u s l y  a s s i g n e d  to t h e  S p e n e e s  B r i d g e  
G r o u p  a r e  c o r r e l a t e d  w i t h  t he  IKingswde  G r o u p  on t h e  bas i s  of  n e w  foss i l  collec- 
t ions .  

S o m e  v o l c a n i c  a n d  s e d i m e n t a r y  r o c k s  o r i g i n a l l y  r e f e r r e d  to t h e  Miocene  K a m p -  
l los G r o u p  a r e  h e r e  c o r r e l a t e d  w i t h  Miocene  to P l e i s t o c e n e  r o c k s  of t h e  Quesne l  
m a p - a r e a .  

W e s t  of L i l l ooe t  a be l t  of s e r p e n t i n i t e  was  m a p p e d  t h a t  h a s  s t r u c t u r a l  and  
l i t ho log i ea l  s i m i l a r i t i e s  to t h e  U p p e r  Tria .ss ic  u l t r a b a s i e  i n t r u s i o n s  of  t he  S h u l a p s  
R a n g e .  G r a n i t i c  rocks  of  t h r e e  ages  a r e  r e c o g n i z e d  a n d  r a n g e  f r o m  e a r l y  L o w e r  
C r e t a c e o u s  or  o lde r  to m i d - L o w e r  C r e t aeeous .  

I t  h a d  e a r l i e r  been  s h o w n  t h a t  t he  F r a s e r  R i v e r  f a u l t  zone  cons i s t s  of s e v e r a l  
n o r m a l  f a u l t s  w i t h  r e l a t i v e  d o w n w a r d  m o v e m e n t  to t he  eas t .  E a s t  of t h e s e  
f a u l t s  the  a u t h o r  r e c o g n i z e s  a n o t h e r  i a u l t  w i t h  r e l a t i v e  d o w n w a r d  m o v e m e n t  
to t h e  ,,vest. L o w e r  C r e t a c e o u s  a n d  e a r l y  T e r t i a r y  rocks  t h u s  occupy  a g r a b e n  
b e t w e e n  P e r m o - T r i a s s i e  un i t s  to t he  n o r t h e a s t  a n d  to t h e  s o u t h w e s t .  T h i s  
g r a b e n  p r o b a b l y  c o n t r o l l e d  t h e  depos i t i on  of d iv i s ions  B a n d  C of t h e  J a c k a s s  
M o u n t a i n  Group .  T h e  f a u l t i n g  m a y  be  r e l a t e d  to t he  i s o s t a t i e  r i s e  of a d j a c e n t  
grani t ic ,  m a s s e s .  E v i d e n c e  is g i v e n  t h a t  t h e  l a t e s t  m o v e m e n t  on one  of the  
f a u l t s  t o o k  p l a c e  in m i d - T e r t i a r y  t ime.  
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