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ABSTRACTS 
LOWER CI~ETACEOUS F O R A M I N I F E R A  FROM M O U N T  G 0 0 D E N O U G H  

N O R T H W E S T  TERRITORIES,  C A N A D A  

A. I~AVIDSON,  JR .  
1960, U n i v e r s i t y  o:f A l b e r t a  

T h i r t y  c a l c a r e o u s  a n d  26 a r e n a c e o u s  spec ies  of  F o r a m i n i f e r a  a r e  d e s c r i b e d  
a r e  i l l u s t r a t e d  f r o m  t h e  L o w e r  C r e t a c e o u s  of  M o u n t  G o o d e n o u g h ,  N o r t h w e s t  
T e r r i t o r i e s ,  C a n a d a .  

Spec ies  d e s c r i b e d  inc lude :  5 spec ies  of  Ammobaculites; 4 e a c h  of  Dentalina 
a n d  Saracenaria; 3 e a c h  of  Glomospira a n d  Haplophragmoides; 2 e a c h  of  
Discorbis, Lagencz, Marginulina, Nodosaria, Proteoni¢a, Robulus, Vaginulina a n d  
Verneuilina; a n d  1 e a c h  o i  ? Ammobaculoidea, Ammodiscus, ?Bulmina, Dorothia, 
Eggerella, Eoguttulino~, Epistomincb, Eponides, Gaudrvina, Globigerina, Globulina, 
C-uttulina, Hyperammina, Marginulinopsis, Miliammina, Paleopolymorphina, 
Pseudoglandulina, Reophex, Saccammina, ?Textularia a n d  Tritaxia. 

Six  zones  a r e  r e c o g n i z e d  o n  t h e  b a s i s  of  a b u n d a n c e  a n d / o r  d i a g n o s t i c  species .  
I n  a s c e n d i n g  o r d e r  t h e s e  a r e  t h e  Eipistomina sp. 1590, Haplophragmoides sp. 
1490 a n d  D~scorbis sp. 1470 zones  of  l a t e  B a r r e m i a n  age ;  t h e  Tritaxia sp. 1300 
zone  of  l a t e s t  B a r r e m i a n  a n d  e a r l i e s t  A p t i a n  a g e ;  a n d  t h e  Globigerina sp. 1040 
a n d  Haplophragmoides sp. 510 zones  of  A p t i a n  age .  T h e s e  i o r a m i n i f e r a l  a s s e m -  
b l a g e s  a r e  c o r r e l a t e d  w i t h  t h e  micro: foss i l  zones  of  n o r t h w e s t e r n  G e r m a n y .  

T h e  u p p e r  B a r r e m i a n  f a u n a  re f l ec t s  c h a n g i n g  c o n d i t i o n s  f r o m  a n  o u t e r  sub-  
l i t t o r a l  to  a l i t t o r a l  e n v i r o n m e n t ,  w h i l e  t h e  A p t i a n  f a u n a  i n d i c a t e s  a n  open  s ea  
e n v i r o n m e n t  c h a n g i n g  to  a f l u c t u a t i n g  i n n e r  l i t t o r a l  a n d  l i t t o r a l  e n v i r o n m e n t .  

W A P I A B I  B I O S T R A T I G R A P H Y  
R. K. G E R M L W D S O N  

1960, U n i v e r s i t y  of  A l b e r t a  
F o u r t e e n  a m m o n i t e s ,  t w e n t y  pelecypod,s,  o n e  g a s t r o p o d ,  a n d  o n e  c r i no id  a r e  

d e s c r i b e d  a n d  i l l u s t r a t e d  f r o m  f o u r  n e a r l y  c o m p l e t e  s e c t i o n s  o£ t h e  W a p i a b i  
: f o rma t ion  in  t h e  A l b e r t a  f o o t h i l l s  b e t w e e n  t o w n s h i p s  5 a n d  45. T h e  f a u n a  con-  
t a i n s  r e p r e s e n t a t i v e s  of  t h e  f ive Inoceramus a n d  Scaphites zones  of  t h e  W a p i a b i  
s h a l e  e s t a b l i s h e d  b y  3 e l e t z k y  (1956).  M o s t  o:f t h e  z o n a l  ind ices  h a v e  r e s t r i c t e d  
s t r a t i g r a p h i c  r a n g e s  w h i c h  c a n  be  t r a c e d  t h r o u g h o u t  t h e  foo th i l l s .  

T h e  l i t h o l o g y  of  t h e  m e m b e r s  a n d  s u b - m e m b e r s  o i  t h e  W a p i a b i  : f o r m a t i o n  is 
d i scussed ,  a n d  t h e i r  loca l  o r  r e g i o n a l  s i g n i f i c a n c e  is i nd i ca t ed .  

T h e  c h a r a c t e r i s t i c s  of  t h e  C a r d i u m - W a p i a b i  c o n t a c t  a r e  de,scribed, a n d  a 
c o m p a r i s o n  is m a d e  b e t w e e n  t h e  T r a n s i t i o n  beds  a t  t h e  t o p  of  t h e  W a p i a b i  a n d  
t h e  o v e r l y i n g  B r a z e a u  o r  'Bel ly  R i v e r  beds .  

THE W E S T E R N  M A R G I N  OF T H E  L O W E R  M A N N V I L L E  GROUP, 
L O W E R  CRETACEOUS,  C E N T R A L  A L D E R T A  

R. L. PLA'Fr 
1960, University of Alberta 

The lower Mannville Croup of the upper Pembina River area, about 80 miles 
west of Edmonton, is correlated with early Lower Cretaceous type ~Mannville of 
east-central Alberta. This correlation i.s based on petrographic and paleontolog- 
ical evidence, and electric well logs from three wells. 

Sediments of the lower Mannville Group were derived from slighty metamor- 
phosed sedimentary rocks in the vicinity of the Selkirk Mountains, and deposited 
in an estuary that was being drowned by the southward trar~sgression of the 
Clearwater Sea in Albian time. 

P R E C A M B R I A N  ROCKS OF THE W H I S T L E R S  M O U N T A I N  TRAIL MAP-AREA,  
J A S P E R  

D. B. REMINGTON 
1960, University of Alberta 

A small area of Precambrian rocks within the Main Ranges of the Canadian 
Rocky Mountains near Jasper, Alberta, was mapped. Rocks of the map-area 
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belong to Walcot t ' s  Miet te  Format ion.  In age, they a re  most  l ikely La te  Pre-  
cambr ian  and correspond l i thological ly and perhaps s t ra t ig raphica l ly  to the 
Horse th ief  Creek Forma t ion  of southeastern Brit ish Columbia and the Hector  
and Cor ra l  Creek format ions  of the Bow Valley. About 670 feet  of these beds, 
consisting of nine a l te rna t ing  sandstone-conglemorate  and phyl l i te  units, were  
described and a pe t rographic  and heavy minera l  study made  on selected samples. 

S t r a t a  of the sandstone-conglomerate  units are  commonly  graded and cross- 
bedded. The rocks of these units, which are  main ly  arkosic and subarkosic 
sandstones and conglomerates  with some feldspathie  graywackes,  consist most ly  

o f  angular ,  poorly-sorted quar tz  and albite. Many pebbles a re  composed of 
chess-board twinned albite, which is thought  to have  formed f rom potash and 
plagioclase feldspar.  Other  pebbles are  composed of vein quartz,  recrystal l ized 
metamorphic  quartz,  s tretched metamorph ic  quar tz  and ra re ly  grani t ic  rock. 
In addition, la rge  shale inclusions are  sometimes present. The  remainder  of 
the rock is sand-sized common (probably some plutonic) quartz, detr i ta l  musco- 
vite, and sericite and chlori te matr ix .  Only the ul t ra-s table  heavy accessory 
minerals ,  zircon, tourmaline,  apat i te  and rut i le  a re  present.  Hyacin th  and dark 
purple-brown zircons are  well  developed and commonly  zoned. 

The phyll i te  units a re  composed of laminated  and very  thinly bedded phyllite, 
consist ing of sericite, chlori te  and small  amounts  of sand-sized quartz.  

The  source-area for  the sediments was probably close to the site of deposition, 
topographica l ly  high or rugged and composed of metamorphic  and possibly some 
plutonic rocks. Deposition of the psammit ic  beds was probably in a deltaic 
envi ronment  where  deposition was rapid. F requen t  periods of loss in s t ream 
competency are  suggested by the presence of graded beds. The pelitie units may  
have  been dposited dur ing periods in which there  was a smal l  re la t ive  rise in 
sea level;  a l te rna t ive ly  they could be in ter-dis t r ibutary  deposits. 

The rocks have been subjected to stress, probably during the Rocky Mountain 
orogeny of Lower  Ter t i a ry  times. S t ruc tura l ly  the area  is underlain by an east- 
erly p lunging syncline and anticline. Sla ty  cleavage, which is essential ly para l le l  
to the axial  planes of the folds, is well  developed in the phyll i te  units. There  
has been slight me tamorph i sm of the sediments which has f rac tured  pebbles, 
formed new minera ls  (albite, sericite, chlorite) and destroyed others (potash 
fe ldspar  and plagioclase).  Mineralogically,  the rocks correspond to the green- 
schist facies of regional  metamorphism.  

A number  of veins cut the area  and are  resolved into 4 sets based on trend, 
size and composition. One set is composed essential ly of chlorite, but the other  
three  sets a re  main ly  quar tz  with some albite and calcite. Since there  is no 
twinning of carbonate  in the veins, they were  probably emplaced af te r  the 
folding. 

T H E  IMPERIAL FORMA'TION, N O R T H E A S T E R N  
MAJCKENZIE MOUNTAINS,  N.W.T. 

B. P. RO'BBII'~S 
1969, University of Alberta 

Provenance, depositional environment and 13aleoeeology of the Imperial Forma- 
tion were determined by means of a petrological and palaeonto!ogical study of 
four sections in the northeastern Mackenzie Mountains. 

The principal source for these rocks was sedimentary and low-rank meta- 
morphic terrain lying to the west or northwest of the report area, probably in 
the northern Yukon. The Imperial Formation is entirely marine and was 
deposited in a warm, shallow sea. Terrestrial organic material indicates the 
presence of land at some intermediate di,stance to the west or northwest. 

S P R A Y  RIVER FORMATION N E A R  B A N F F  A N D  CADOMIN 
M. SHAFIUDDTN 

1960, University of Alberta 

The two seetions of the Spray River Formation of the Triassic System, one 
near Banff and the other near Cadomin, Alberta were measured and sampled. 
The Spray River Formation is divisible here into a Lower Triassic Sulphur 
Mountain Member and a Middle Triassic Whitehorse Member. The Sulphur 
Mountain Member consists of dolomitic and calcitic siltstones, silty dolomites 
and dolomitie limestones and dolomitic very fine sandstones. The Whitehorse 
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M e m b e r  c o m p r i s e s  do lomi te s ,  d o l o m i t i c  s i l t s t o n e s  a n d  l i m e s t o n e s  a n d  d o l o m i t i c  
a n d  ca le i t i e  o r t h o q u a r t z i t e s  a n d  p r o t o q u a r t z i t e s .  

S a m p l e s  w e r e  e x a m i n e d  in  t h i n  s ec t i ons  a n d  g r a i n  m o u n t s ,  X - r a y e d  f o r  
d o l o m i t e / c a l c i t e  r a t i o s  a n d  a n a l y z e d  f o r  c a r b o n a c e o u s  m a t e r i a l  a n d  i r o n  c o n t e n t .  
A n  a t t e m p t  w a s  m a d e  to  c o r r e l a t e  t h e  t w o  .sections, to  d e t e r m i n e  t h e  p r o v e n a n c e  
a n d  to r e c o n s t r u c t  t h e  d e p o s i t i o n a l  h i s t o r y  of  t h e  f o r m a t i o n .  

T w o  p o s s i b l e  c o r r e l a t i o n s  h a v e  b e e n  s u g g e s t e d :  o n e  on  t h e  b a s i s  of  c h a n g e  
of  a n g u l a r i t y ,  w h i c h  occu r s  n e a r  t h e  S u l p h u r  M o u n t a i n - W h i t e h o r s e  c o n t a c t ,  a n d  
t h e  o t h e r  on  t h e  q u a n t i t a t i v e  r e l a t i o n s h i p  b e t w e e n  t o u r m a l i n e  a n d  z i rcon .  T h e  
l a t t e r  COrTelation a g r e e s  w i t h  t h e  q u e s t i o n e d  p o s i t i o n  of  t h i s  c o n t a c t  in  W a r r e n  
a n d  S t e l c k ' s  c o r r e l a t i o n .  

A t  t h e  t i m e  of  d e p o s i t i o n  of  t h e  S u l p h u r  M o u n t a i n  m e m b e r ,  t h e  s e d i m e n t s  
w e r e  l a r g e l y  d e r i v e d  f r o m  a l ow  a n d / o r  d i s t a n t  P r e c a m b r i a n  source ,  t a k e n  to  
be  t h e  C a n a d i a n  Sh ie ld  to  t h e  eas t .  T h e  W h i t e h o r s e  M e m b e r  h a s  g r e a t e r  sedi -  
m e n t a r y  c o n t r i b u t i o n  a n d  i n d i c a t e s  a p o s s i b l e  c h a n g e  of  source .  

T h e  s e d i m e n t s  w e r e  l a id  d o w n  in  a s h a l l o w  m a r i n e  e n v i r o n m e n t .  T h e  l o w e r  
p a r t  of  S u l p h u r  M o u n t a i n  M e m b e r  w a s  d e p o s i t e d  in  a s o m e w h a t  r e d u c i n g  e n v i r o n -  
m e n t  b e l o w  t h e  a c t i o n  of  t h e  w a v e s  a n d  in  s o m e w h a t  d e e p e r  w a t e r  t h a n  t h e  
W h i t e h o r s e  M e m b e r ,  w h i c h  w a s  p r o b a b l y  d e p o s i t e d  a b o v e  w a v e - b a s e .  

L O W E R  D E V O N I A N  B E N T O N I T E S  FROM GASPE,  P.Q. 

D. G. W. S:MITH 

1960, 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  s ix b e n t o n i t e s  f r o m  S h i p h e a d ,  Gaspe ,  P.Q., h a v e  b e e n  co l l ec ted  w i t h  
t h e  a i m  of  o b t a i n i n g  f r o m  t h e m  m i n e r a l s  d a t a b l e  b y  t h e  K / A r  m e t h o d .  T h e  
l i t e r a t u r e  o n  t h e  b i o s t r a t i g r a p h i c  a g e  h a s  b e e n  r e v i e w e d  a n d  t h e  c o n c l u s i o n  
r e a c h e d  t h a t  t h e s e  beds  l ie  in  t h e  O n e s q u e t h a w  S t a g e  of  t h e  t y p e  s ec t i on  of  t h e  
U.S.A., and the Lower Coblenzian substage of Europe. 

In the course of a detailed petrological study of the bentonites, the presence 
of three minerals that might be reliable for absolute dating--sanidine, biotite 
and zircon--has been revealed, and the K/Ar method applied to the first two of 
these. An average age of 38:6 m.y. (-!-5%) has been obtained, a figure which 
is in accord with other Devonian ages recently reported elsewhere. 

The petrological study has shown that the bentonites are made up largely of 
a randomly interstratified mixed layer illite-montmorillonite clay, with lesser 
amounts of cryptoerystalline quartzo-feldspathic material, and minor amounts of 
holocrystalline minerals. Attention ha,s been drawn to the presence of minerals 
that can only be regarded as contaminants, and the significance of these evalu- 
ated. Total chemical and minor element (Ba) analyses have been used, in con- 
junction with the modal composition to suggest trachytic or rhyolitic affinities 
for the .source materials. The development of certain authigenic minerals has 
been used to draw limited conclusions regarding the chemical environment in 
which diagenetic changes took place. 

Finally sanidine obtained from the uppermost bentonite has been compared 
chemically and optically with six others used for absolute dating purposes. 

THE M A N N V I L L E  GROUP, C E N T R A L  A L B E R T A  
G. D. C. W I L L I A M S  

1960, U n i v e r s i t y  of  A l b e r t a  

T h e  age,  d e p o s i t i o n a l  e n v i r o n m e n t  a n d  p r o v e n a n c e  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  G r o u p  in  C e n t r a l  A l b e r t a  w a s  s t ud i ed  f r o m  w e l l  co res  s u p p l e m e n t e d  
by  e l ec t r i c  a n d  s a m p l e  logs.  P r e - M a n n v i l l e  t o p o g r a p h y  of  a s  m u c h  as  400 f e e t  
w a s  d e v e l o p e d  m a i n l y  o n  U p p e r  P a l a e o z o i c  rocks .  D r a i n a g e  d u r i n g  E a r l y  M a n n -  
v i l l e  t i m e  c o n s i s t e d  of  s u b s e q u e n t  r iver ' s  f l owing  to  t h e  n o r t h .  T h e  e n c r o a c h m e n t  
f r o m  t h e  n o r t h  of  t h e  'Middle  A l b i a n  sea  g r a d u a l l y  d r o w n e d  t h e s e  r i ve r s .  

C o r r e l a t i o n s  b a s e d  o n  s t r a t i g r a p h i c  pos i t ion ,  c o n t i n u i t y  of  beds  in  t h e  sub-  
s u r f a c e  a n d  p a l a e o n t o l o g y  i n d i c a t e  t h a t  t h e  s t r a t i g r a p h i c  s e q u e n c e  of  M c M u r r a y ,  
C l e a r w a t e r  a n d  G r a n d  Rapid.s f o r m a t i o n s  in  t h e  E d m o n t o n - M e M u r r a y  a r e a  is 
t h e  e q u i v a l e n t  of  t h e  " B u l l h e a d , "  L o o n  R i v e r  a n d  ~Peace R i v e r  f o r m a t i o n s  of  t h e  
P e a c e  R i v e r  a r e a .  O n  p a l a e o n t o l o g i c a l  ev idence ,  t h e  L o w e r  M a n n v i l l e  G r o u p  
(MccMurray  a n d  " B u l l h e a d "  f o r m a t i o n s )  is p r o b a b l y  of  L o w e r  A l b i a n  a g e  a n d  
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older ,  a n d  t h e  U p p e r  M a n n v i l l e  G r o u p  ( C l e a r w a t e r ,  G r a n d  Rap id s ,  L o o n  R i v e r  
a n d  P e a c e  R i v e r  f o r m a t i o n s )  is of  M i d d l e  A l b i a n  age .  

S a n d s t o n e s  of  t h e  L o w e r  M a n n v i t l e  G r o u p  a r e  q u a r t z - r i c h  l i t h i c  s a n d s t o n e s  
or  q u a r t z  s a n d s t o n e s ,  c o m m o n l y  c o n t a i n i n g  less  t h a n  25 p e r  c en t  m e t a m o r p h i c  
r o c k  f r a g m e n t s  a n d  less  t h a n  8 p e r  c e n t  o r t h o c l a s e  f e l d s p a r .  S a n d s t o n e s  o£ t h e  
U p p e r  M a n n v i l l e  G r o u p  r a n g e  f r o m  l i th i c  s a n d s t o n e  a t  t h e  b a s e  t h r o u g h  r o c k  
f r a g m e n t  s a n d s t o n e  to  a r k o s e  a t  t h e  top.  F e l d s p a r  c o n t e n t  i n c r e a s e s  u p w a r d  
in  s ec t ion  to  a m a x i m u m  of a b o u t  50 p e r  c e n t  o i  t h e  f r a m e w o r k .  S e d i m e n t a r y  
r o c k  f r a g m e n t s  ( i n c l u d i n g  c h e r t )  a r e  t h e  m o s t  a b u n d a n t  f r a m e w o r k  p a r t i c l e s ,  
a n d  i g n e o u s  ( v o l c a n i c )  d e b r i s  occu r s  in  t h e  G r a n d  R a p i d s  F o r m a t i o n .  T h e  
h e a v y  m i n e r a l  su i t e  of  t h e  L o w e r  M a n n v i l l e  G r o u p  is c o m p o s e d  of  we l l  r o u n d e d  
t o u r m a l i n e  a n d  z i r con ;  w h e r e a s  t h a t  of  t h e  U p p e r  M a n n v i l l e  G r o u p  c o n t a i n s  
f r e s h  a p a t i t e ,  g a r n e t  a n d  e u h e d r a l  z i rcon.  

L o w e r  M a n n v i l l e  s e d i m e n t s  w e r e  d e r i v e d  f r o m  a n  a r e a  of  r e g i o n a l l y  m e t a -  
m o r p h o s e d  e l a s t i c  s e d i m e n t a r y  r o c k s  in  t h e  v i c i n i t y  of  t h e  C a n a d i a n  Shie ld .  
F luv i a t i l e ,  l a c u s t r i n e  a n d  p o s s i b l y  a e o l i a n  c o n d i t i o n s  o f  d e p o s i t i o n  p e r m i t t e d  
s t r o n g  r e w o r k i n g .  U p p e r  M a n n v i l l e  s e d i m e n t s  w e r e  p r o b a b l y  d e r i v e d  :from a 
s o u r c e  in  s o u t h e r n  B r i t i s h  C o l u m b i a  w h e r e  c a r b o n a t e - r i c h  s e d i m e n t a r y  r o c k s  in  
p a r t  m e t a m o r p h o s e d  b y  i n t r u s i v e  i g n e o u s  m a s s e s  w e r e  b e i n g  e roded .  H o w e v e r ,  
t h e  i g n e o u s  m a s s e s  w e r e  n o t  expos ed  d u r i n g  m o s t  o r  a l l  of  U p p e r  M a n n v i l l e  t ime .  
V o l c a n o e s  w e r e  a c t i v e  in  t h e  s o u r c e  a r e a  of  t h e  G r a n d  Rapiers  F o r m a t i o n ,  w h i c h  
w a s  d e p o s i t e d  r a p i d l y  in  a n  e n v i r o n m e n t  t h a t  r a n g e d  :from m a r i n e  a t  t h e  b a s e  
to  c o n t i n e n t a l  a t  t h e  top.  

G l a u c o n i t e  f r o m  s a n d s t o n e s  of  t h e  C l e a r w a t e r  F o r m a t i o n  w a s  d a t e d  b y  t h e  
p o t a s s i u m - a r g o n  m e t h o d .  A n  a v e r a g e  a g e  of  95 m i l l i o n  y e a r s  o r  79 p e r  c en t  of  
t h e  a s s i g n e d  a g e  w a s  o b t a i n e d .  G l a u c o n i t e  f r o m  t h e  L o w e r  C r e t a c e o u s  of  t h e  
N o r t h w e s t  T e r r i t o r i e s  a n d  f r o m  t h e  C e n o m a n i a n  of  N o r t h e r n  I r e l a n d  y ie lded  a g e s  
of  83 a n d  88 m i l l i o n  y e a r s  r e spec t i ve ly .  X - r a y  s t u d y  of  a l l  g l a u c o n i t e  d a t e d  sug-  
g e s t s  t h a t  t h e  " m i n e r a l "  is c o m p o s e d  of  s e v e r a l  phase s .  T h e  d i s c r e p a n c y  b e t w e e n  
e x p e r i m e n t a l l y - d e t e r m i n e d  a n d  a s s i g n e d  a g e s  is a t t r i b u t e d  to p o t a s s i u m  a d s o r p t i o n  
a n d / o r  a r g o n  l e a k a g e .  

D E V O N I A N  W I ~ r N I P E G O S I S  R E E F S  
I N  W E S T  C E N T R A L  S A S K A T C H E W A N  

R. D. Y O N T  
1960, U n i v e r s i t y  of  S a s k a t c h e w a n  

Winnipego , s i s  r e e f s  in  t h e  M e a d o w  L a k e  a r e a  a r e  c o n s i d e r e d  to  b e  a c o n t i n u a t i o n  
of  t h e  n o r t h w e s t e r l y  t r e n d i n g  b e l t  of  M i d d l e  ' D e v o n i a n  r e e f s  t h a t  e x t e n d  f r o m  
M a n i t o b a  i n to  S a s k a t c h e w a n .  W i t h i n  t h e  s t u d y  a r e a ,  f o u r  r e e f  m a s s e s  h a v e  
b e e n  o u t l i n e d  w h e r e  t h e  t o t a l  W i n n i p e g o s i s  c a r b o n a t e  d e v e l o p m e n t  exceeds  200 
feet .  D o l o m i t i z a t i o n  in  t h e  W i n n i p e g o s i s  h a s  b e e n  less  i n t e n s i v e  in  t h e  M e a d o w  
L a k e  a r e a  t h a n  in  m a n y  p a r t s  of  I S a s k a t c h e w a n  a n d  o r i g i n a l  r o c k  t e x t u r e s  a r e  
o f t e n  p r e s e r v e d .  

T h e  W i n n i p e g o s i s  F o r m a t i o n  h a s  b e e n  d iv ided ,  i n  t h e  M e a d o w  L a k e  a r ea ,  i n to  
t w o  l i t ho log i c  un i t s .  T h e  lower ,  t e r m e d  t h e  L o w e r  W i n n i p e g o s i s ,  is a n  o r g a n i c  
f r a g m e n t a l  l i m e s t o n e  c h a r a c t e r i z e d  b y  t h e  o c c u r r e n c e  of  a b u n d a n t  b i t u m i n o u s  
m a t e r i a l ,  c r i n o i d a l  debr i s ,  Tentaculites, a n d  n u m e r o u s  a m b e r - c o l o r e d  s p o r e  cases .  
T h e  t h i c k n e s s  d i s t r i b u t i o n  a n d  ] i tho log ic  n a t u r e  of  thi, s u n i t  s u g g e s t  t h a t  s h o a l s  
w e r e  d e v e l o p e d  in  t h e  e a r l y  W i n n i p e g o s i s  s ea s  p r o v i d i n g  loca l  p l a t f o r m s  f o r  l a t e r  
r e e f  g r o w t h .  T h e  u p p e r  u n i t  of  t h e  W i n n i p e g o s i s  F o r m a t i o n ,  t e r m e d  t h e  U p p e r  
W i n n i p e g o s i s ,  c o n s i s t s  of  r e e f  a n d  o f f - r ee f  depos i t s .  T h e  r e e f s  a r e  c o m p o s e d  p re -  
d o m i n a n t l y  of  a p a l e  y e l l o w i s h  g r e y  c a l c a r e n i t e  w i t h  a n g u l a r  to  s u b a n g u l a r  l ime-  
s t o n e  f r a g m e n t s  we l l  c e m e n t e d  b y  f ine ly  c r y s t a l l i n e ,  c l e a r  ca lc i te .  A s s o c i a t e d  
w i t h  t h e  c a l c a r e n i t e s  a r e  m i n o r  p r e c i p i t a t e d  l i m e s t o n e s  a n d  ~skeletal  m a t e r i a l  con-  
s i s t i n g  of  c a l c i phe r e s ,  o s t r a c o d s ,  F o r a m i n i f e r a ,  a n d  a lgae .  T h e  of f - ree f  f ac ie s  
c o n s i s t s  l a r g e l y  of  t w o  r o c k  t y p e s ;  a b a c k - r e e f  y e l l o w i s h  grey ,  u n f ~ s s i l i f e r o u s ,  
dense ,  f ine ly  c r y s t a l l i n e  l i m e s t o n e  a n d  a f o r e r e e f  s a e c h a r o i d a l  d o l o m i t e  w i t h  m i n o r  
b i t u m i n o u s  s h a l e  p a r t i n g s .  

N O R T H  AMERICAN" T E N T A C U L I T I D A E  
L. 5. B I L A N  

1961, U n i v e r s i t y  of  A l b e r t a  
Tentaculites r a n g e s  f r o m  L o w e r  O r d o v i c i a n  to  m i d d l e  U p p e r  D e v o n i a n .  T w e n t y  

spec ies  a r e  d e s c r i b e d  f r o m  m a i n l y  w e s t e r n  T,,Torth A m e r i c a n  D e v o n i a n  a n d  S i l u r i a n  
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formations,  and a schematic  representa t ion  of the var ious ex te rna l  shapes is 
given. Nine species are  new and eleven are  re fe r red  to previously named species. 

TentacuHtids are  divided into two groups on the basis of in terna l  structures,  
ex terna l  ornament ,  and skeletal  characterist ics.  The two groups are  te rmed 
" F o r m a  A" and " F o r m a  B." This division m a y  have fundamenta l  significance in 
indicating different modes of life for  the two forms.  

The present  invest igat ion suggests  tha t  tentaculi t ids  are  closely re la ted to 
orthoconic cephalopods and possibly ances t ra l  to the be]emnites. Previous class- 
ifications are  also discussed. 

T H E  P R E C A M B R I A N  R O C K S  O F  T H E  O L D  F O R T  P O I N T  
F O R M A T I O N  - J A S P E R ,  A L B E R T A  

C. R. EVAI'¢S 
1961, Univers i ty  of Alber ta  

The  Old F o r t  Point  Fo rma t ion  of the Jaspe r  ant ic l inor ium comprises some 1200 
feet  of argilli te,  siltstone, l imestone, and l imestone-breccia,  probably P recambr ian  
in age. The sequence, divided into four  members ,  probably, records the  wes tward  
migra t ion  of an ancient  delta. Member  A, the oldest, displays some 350 feet  of 
argi l laceous bot tomset  beds, while  the over lying 500 feet  of m e m b e r  B s t ra ta  
represent  the foreset  beds, character ized by numerous  lenses of in t r a fo rma t iona l  
l imestone-breccia.  A break in the order ly  sequence of events is recorded by the 
severa l  hundred feet  of homogeneous argi l l i te  of m e m b e r  C. However  the  150 
feet  of silty argi l l i te  and sil tstone of m e m b e r  D, over la in  conformably  by sand- 
stone and quar tz  pebble conglomera te  of the  Miet te  Fo rma t ion  probably repre-  
sents the final phase of the t ransi t ion f rom fa i r ly  deep water ,  to ve ry  shal low 
wa te r  deposition. 

These rocks were  t ight ly  folded into a series of over turned anticlines and 
synclines, compris ing the Jaspe r  anticl inorium, and elevated to their  present  struc- 
tura l  position by movemen t  a long the Py ramid  thrus t - fau l t  dur ing the La ramide  
orogeny. Flow-cleavage,  f rac ture-c leavage,  and c leavage-boudinage are  well  de- 
veloped and excel lent ly exposed. Nine  joint-sets  record the complicated na tu re  
of local stress systems th roughout  the tectonic his tory of the ant iel inorium. 

Observed minera l  assemblages  are  typical  of the quar tz-a lbi te-m~scovi te-chlor i te  
subfacies of the greensehis t  facies. These minera l s  appear  to have  been in stable 
equi l ibr ium with  calcite, indicat ing very  low grade  regional  me tamorph i sm in the 
presence of a re la t ive ly  high carbon dioxide par t ia l  pressure.  

G E O L O G Y  O F  T H E  G H O S T  R I V E R  M A P - A I ~ E A ,  A L B E R T A  
E. L. F I T Z G E R A L D  

1961, Univers i ty  of Alber ta  

Middle Cambr ian  rocks of the Ghost River  a rea  west  of Calgary,  Alberta.  a re  
corre la t ives  of the type Cathedral ,  Stephen, Eldon and Pika format ions  near  Field, 
Bri t ish Columbia. Sandstones and shales of the Lower  Cathedra l  F o r m a t i o n  are  
thought  to be l i thologic equivalents  of a trar~sgressive diachronic Middle Cambr ian  
uni t  in the subsurface and the Lower  Cambr ian  St. P i ran  Forma t ion  nea r  Field. 
Younger  carbonate  units represent  deposition in deeper water ,  at  a g rea t e r  
distance f rom the eas tern  shoreline. 

The Ghost River  Forma t ion  is the western  shorel ine deposit o£ the t ransgress ing  
Devonian sea and rests unconformably  on Middle Cambr ian  strata .  Younger 
Devonian, Mississippian, Pennsylvanian,  Tria,ssic and Upper  Cretaceous units a re  
s imilar  to those described f rom other  areas  in wes te rn  Alberta.  Jurassic,  Lower  
Cretaceous and lower Upper  Cretaceot~s rocks are  not  exposed in the area. 

Gently dipping Palaeozoic format ions  outcrop above the McConnell  fau l t  in a 
broad doubly-plunging syncline tha t  is overr idden on the west  by the Costigan 
faul t  which underlies a wes ter ly  dipping homocline in Palaezoic and Triass ic  
rocks. Locally, erosion has removed much of the McConnel  th rus t  sheet to expose 
the junction of the two faults.  Fo rma t ion  of the Pan the r  River  thrus t  sheet 
below the McConnell  faul t  folded the la t te r  and formed the End Mountain syn- 
cline and an anticl ine to the west. The Costigan thrus t  and Ghost River  tear  
faul ts  resul ted f rom the folding of this thrus t  sheet  and are  complexly related. 
West  of the Costigan faul t  the Exshaw thrus t  is over la in  by a homocline of 
Mississippian and younger  beds. 
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Topography  is controlled to a marked  degree by :structure and mass ive  Middle 
Cambr ian  l imestone which fo rm steep-walld canyons in the eas tern  par t  of the 
area. 

THE GEOLOGY OF THE SKI-LODGE ROAD MAP-AREA, JASPER, ALBERTA 
M. R. S T A U F F E R  

1961, Univers i ty  of Alber ta  

The  s t ra ta  of the Ski-Lodge Road map-area ,  near  the town of Jasper ,  Alberta,  
belong to Waleot t ' s  Miette Format ion.  These strata,  which consist o£ lenticular,  
interbedded arenaceous and argi l laceous units up to 300 feet  thick, are  probably 
P recambr ian  in age, and corre la te  lithologically, if  not  temporal ly ,  with the 
Hector  Fo rma t ion  of the Bow Valley and the Horse th ief  Creek Forma t ion  of 
southeas tern  Bri t ish Columbia. Graded bedding and cross-strat if icat ion are  partic~ 
u lar ly  common in the arenaceous units, which also contain load-casts, flow-casts, 
penecontemporaneous  folds, and ripple marks.  Heavy  minera l  studies of fine- 
grained sandstones show tha t  only the u l t ra-s table  suite of zircon, tourmaline,  
apatite,  and rutile, is present.  

The conglomerates  and sandstones of the arenaceous units have  a composit ion 
s imilar  to Pet t i john 's  feldspathic graywacke,  a re  composed of poorly sorted and 
angula r  grains  of quar tz  and feldspar,  mica, patchy carbonate  cement, and a 
reerystal l ized ma t r ix  of chlori te  and muscovite.  Some pebbles are  composed 
of chess-beard twinned feldspar.  Arg i l l i t e - f ragments  are  common and some- 
t imes fo rm in t ra fo rmat iona l  a rg i l l i t e - i r agment  conglomerate.s. Authigenic pyri te  
cubes in var ious stages of wea ther ing  are  scat tered throughout  the arenaceous 
units. The argi l laceous units consist of thinly bedded and laminated  argi l l i te  
composed of muscovite,  chlorite, and silt- to fine-sand sized quartz.  

The minera logy  and tex ture  of the rocks suggest  a close, topographica l ly  high 
source consisting of igneous and metamorphic  rocks. Deposition was probably 
rapid in a subsiding deltaic area, with the arenaceous rocks represent ing  the 
top-set beds, and the argi l laceous rocks represent ing  fore-set  beds and inter- 
d is t r ibutary  deposits. Cross-strat if icat ion studies indicate that  the source of the 
sediments was to the northeast ,  possibly within the Canadian Shield. 

S t ruc tura l  deformat ion  probably occurred during the La ramide  orogeny and 
is reflected by folding, f ractur ing,  and me tamorph i sm of the rocks. Eleven joint- 
sets, most  of which are  vein-filled, have  been recognized in the arenaceous units. 
The rocks and the vein mater ia l ,  though having different minera l  assemblages,  
are  within the quar tz-albi te-muscovi te-chlor i te  subfacies of the green,scrist meta-  
morphic  facies. 

MID-DEVONIAN PRODUCTELLID A N D  CHONETID BRACHIPODS 
FROM NORTHERN C A N A D A  

M. A. ROED 
1961, Univers i ty  of Saska tchewan 

Brachiopods present  in the MidJDevonian rocks of Nor the rn  Canada include 
seven representa t ives  of the fami ly  'Productell idae (six of the  subfamily  Prod- 
uctel l inae and one of the Chonopeetinae) and two of the fami ly  Chonetidae. Two 
of the Productel l inae  are  new species of the genera  Produc te l la  and Spinul icosta.  

Most of the specimens were  recovered f rom the Hume Forma t ion  and few 
f rom the over lying Hare  Indian(  Kee :Scarp and Canol formations.  

Some species appear  to be restr icted s t ra t ig raphica l ly  and promise  to be useful 
zonal  indices: a new species of Produc te l la  has been found only in the lower 
par t  of the H u m e  Format ion,  Spinul icos ta  s t ra inbrook i  only in the upper  par t  
of the H u m e  Format ion ,  and Chonetes  auro~ t s  only in the upper  par t  of the 
Hare  Indian Format ion.  

SOME PROBLEMS CONCERNING THE SILURIAN DEVONIAN BOUNDARY 
R. C. B R O W N  

Queen's Univers i ty  

The boundary between the Si lur ian and the ~Devonian has not been established 
internat ional ly.  In  England  the dispute arises over  the age of the  Downtonian  
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beds which have  been regarded  by m a n y  Bri t ish geologists  as La te  Silurian.  
Recently, they have  been placed in the Lower  Devonian wi th  the base oi  the 
Ludlow Bone Bed mark ing  the contact  wi th  the  Upper  ~Silurian. In cont inental  
Europe, the Gedinnian s tage  has long been considered the base of the Devonian 
and its lower par t  is corre la ted with  the Downtonian  of  England.  Rapidly  
changing facies and facies fossils around the border  of  the Old Red Sandstone 
continent  render  regional  correlat ion difficult. 

In nor theas te rn  United States,  sedimentat ion was continuous across the bound- 
a ry  in the type areas  and the  problem involves the age  of  .Manlius and Keyser  

l imes tones .  Recently,  the upper  Keyser  and the Manlius have  been placed in 
the Lower  ~Devonian. Poor ly  fos~iliferous Upper  Si lur ian s t r a t a  m a k e  correla-  
t ion with the type European  sections insecure. 

Comparison of the Canadian  Arct ic  sections wi th  the type areas  of  Europe  
and eas tern  Nor th  Amer ica  is present ly  insoluble, due ma in ly  to insufficient 
detailed informat ion.  The  boundary is obscured by ear th  movements  of res t r ic ted 
extent  resul t ing in isolated, unfossi l i ferous sediments  tha t  present  no bases for  
regional  or  local correlat ion.  

MICI~OCRYSTALLINE L I M E S T O N E S  OF T H E  R U N D L E  GROUP 

CHRISTOP~HE'R J. HODG~SC~N 

Queen's Univers i ty  

In the southern Canadian Rocky Mountain,s the Mount  ~ e a d  and Ether ing ton  
format ions  of the Rundle Group CMississippian) contain abundant  microcrysta l -  
line and pelleted l imestones which some geologists  believe were  produced by 
zlue-green algae.  There  is l i t t le evidence, however,  tha t  such is the case. Ra the r  
do these l imestones closely resemble  modern  carbona te  sediments  in the  fo rm 
of drewite  and bahamites  which are  fo rming  on the B a h a m a  Banks  th rough  in- 
organic  processes. The  var ious bahami te  gra ins  recognized by I l l ing (1954) were  
identified in the pelleted l imestones of the Rundle;  namely,  skeletal  grains,  
faecal  pellets, s t ructureless  grains,  and composi te  grains.  

Rare ly  observed f i lamentous  molds, laminations,  and a lgal  pisolites suggest  
tha t  the bue-green a lgae  m a y  have been locally abundant,  l'Vo s t romatol i t ic  
s t ructures  were  observed. 

It  is concluded tha t  the mierocrys ta l l ine  and pelleted l imestones formed 
through inorganic  processes in a shallow, w a r m  w a t e r  env i ronment  wi th  
res t r ic ted current  movement ,  s imi lar  to tha t  of the inter ior  of the  Bahama,s 
Banks today. 

PROTEROZOIC STROM_ATOLITES 

R. ~N. McNEELY 
Queen's Univers i ty  

Samples  f rom s t romatol i t ic  sections in the Epwor th  Group. (Port  Epworth.  
N.VC.T.), and the P a r r y  Bar  Format ion ,  (Kent  Peninsula,  I'~.W.T.) were  collected 
and studied. Both the megascopic  and microscopic fea tures  of the s t romatol i tes  
were  described. Spectographic  and insoluble residue analyses  failed to empha-  
size any fea tu re  charac ter i s t ic  of the  s t romatol i t ic  zones. 

A survey of the l i t e ra ture  concerning the problems of s t romato l i t e  nomencla-  
ture, origin, and envi ronment  of development  was undertaken.  Also a super- 
ficial study of carbonate  sedimentat ion with specific re ference  to dolomitizat ion 
was initiated. 

As a resul t  of the aforement ioned research,  it was concluded tha t  s t romato-  
lites a re  of organic  origin and can be used as depth and top indicators, but are  
of no value  as salinity or  t empera tu re  indices. I t  is believed tha t  s t romatol i tes  
should be given descript ive (e.g. conical) r a t h e r  than  Linnean (e.g. Conophyton) 
names. The dolomite  of the Epwor th  sequence is believed to have  been deposited 
as a p r ima ry  dolomite. 
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PETROLOGY OF T H E  R I D E A U  BEDS,  
B A S A L  MEMBER OF THE BLACK RIWER GROUP, 

N E A R  SYDENtIAM, ON~TARIO 

F. G. YOUNG 
Queen's Univrsity 

Several stratigraphic sections of the Rideau beds (basal Black River group) 
near Sydenham, Ontario, were described and sampled. From these samples a 
set of thin sections was made and the mineralogies and textural features dis- 
played of each were studied in detail. One of many interesting textural features 
found was the replacement of terrigenous particles by interstitial calcite. The 
green pigment of the Rideau beds is probably a mixture of chlorite and illite. 

Four mechanical analyses of the basal conglomeratic sandstones were made 
and the size distributions stati.stically analysed. The separated sands were 
examined by microscope in detail in order to make determinations of mineral- 
ogy, roundness, and sphericity. 

The environment of deposition of the Rideau beds appears to have been the 
shallow neritic zone of a transgressing epicontinental sea. Terrigenous material 
was locally derived from the underlying Preeambrian rocks and the Potsdam 
sandstone. The modal sand sizes common to each sandstone analysed reflect the 
size di, s tr ibution of source mater ials ,  not  selective sor t ing dur ing deposition. 
F luc tua t ing  currents  passed over  the base level o£ deposition dur ing most  of 
Rideau sedimentation.  


