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FOREWORD 

During t h e  years  1981, 1982 and 1983 remapping of t h e  

Paleozoic s t r a t a  i n  e a s t e r n  Ontario was undertaken by t h e  

Ontar io Geological Survey. As a  r e s u l t  of t h i s  work a  

cons iderable  amount of new information was e s t a b l i s h e d  f o r  

t h e  Paleozoic  rock u n i t ,  which l e d  t o  a  number of important 

changes being made t o  t h e  s t r a t i g r a p h i c  nomenclature used i n  

e a s t e r n  Ontario. This new information i s  r e l eased  i n  t h i s  

r epor t ,  which w i l l  be t h e  major re ference  work f o r  t h e  

Paleozoic s t r a t a  i n  e a s t e r n  Ontario f o r  some time t o  come. 

V. G. Milne Direc tor  OGS 
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ABSTRACT 

This r e p o r t  d e s c r i b e s  t h e  Pa leozoic  s t r a t i g r a p h y ,  

igneous i n t r u s i o n s ,  s t r u c t u r a l  geology, and economic geology 

of t h e  Ottawa-St. Lawrence Lowland of s o u t h e r n  Ontario.  

The sedimentary sequence which unconf ormably o v e r l i e s  

t h e  Precambrian basement has a maximum t h i c k n e s s  of 

approximately  1200  metres,  and i s  subdiv ided  ( i n  ascending 

o r d e r )  as  fol lows:  Potsdam Group (Covey H i l l  and Nepean 

Format ions) ;  Beekmantown Group (March and Oxford 

Formations ) ; Rockcl i f  f e Formation; Ottawa Group (Shadow 

Lake, Gul l  River,  Bobcaygeon, Verulam, and Lindsay 

Formations ) ; B i l l i n g s  Formation; C a r l s  bad Formation; and 

Queenston Formation. The f e l d s p a t h i c  conglomerates and 

sands tones  of t h e  Covey H i l l  Formation (Upper Cambrian 

and/or  o l d e r )  were depos i t ed  i n  a t e r r e s t r i a l  environment, 

and ove r ly ing  u n i t s  i n  an i n t r a c o n t i n e n t a l  s h e l f  

environment. The Nepean Formation (Upper Cambrian t o  Lower 

Ordovic ian)  c o n s i s t s  of in te rbedded  q u a r t z  sands tone  and 

conglomerate; t h e  March Formation (Lower Ordovician)  of 

i n t e rbedded  q u a r t z  sands tone  and do los tone ;  and t h e  Oxford 

Formation (Lower Ordovician)  of do los  tone .  The Lower-Middle 

Ordovician c o n t a c t  i s  disconformable.  The Rockc l i f f e  

Formation (Middle Ordovician)  c o n s i s t s  of i n t e rbedded  qua r t z  

sandstone,  s h a l e ,  l imestone,  and s i l t y  do los tone ;  t h e  Ottawa 

Group (Middle t o  Upper Ordovician)  of  l imes tone  wi th  

i n t e r b e d s  of s i l t y  dolostone,  s h a l e ,  and qua r t z  sandstone;  





plunging  s l i c k e n s i d e s  a l s o  occur. The f a u l t s  form p a r t  of a  

major t e c t o n i c  zone, t h e  Ottawa Val ley r i f t  zone. The r i f t  

zone, a  component of t h e  S t .  Lawrence r i f t  system, t r e n d s  

e a s t - s o u t h e a s t  and r e s u l t e d  from c r u s t a l  ex tens ion .  I t s  

a x i s  i s  wel l  de f ined  t o  t h e  e a s t  of Ottawa, where f a u l t  

b locks  con ta in ing  ou tc rops  of t h e  uppermost u n i t s  of t h e  

Pa l eozo ic  sedimentary sequence e x i s t .  F a u l t s  and j o i n t  s e t s  

of t h e  Ottawa-St. Lawrence Lowland have o r i e n t a t i o n s  which 

correspond t o  t h e  t r e n d s  of o t h e r  r i f t  zones (Timiskaming 

Val ley ,  Champlain Valley,  and Southern Great  Lakes ) 

o c c u r r i n g  i n  a d j a c e n t  a r e a s ,  a s  wel l  as t o  t h e  t r e n d  of t h e  

Ottawa Val ley  r i f t  zone. This i n d i c a t e s  t h a t  t h e  complex 

f a u l t  p a t t e r n  of t h e  Ottawa-St. Lawrence Lowland may have 

r e s u l t e d  from t h e  s u c c e s s i v e  format ion of f a u l t s  s t r i k i n g  

p a r a l l e l  t o  each r i f t  zone. Contemporary h igh  h o r i z o n t a l  

compressive s t r e s s e s  have r e s u l t e d  i n  t h e  format ion of 

buckles  ( a l s o  c a l l e d  "pop-ups" ) a t  l o c a l i t i e s  nea r  

F a l l o w f i e l d  (15 km southwest  of c e n t r a l  Ottawa),  South 

Mountain (50 km s o u t h e a s t  of Ottawa), B u r r i t t s  Rapids (50 km 

s o u t h  of Ottawa),  and Cornwall. The e p i c e n t r e  of a  1944 

ear thquake  of magnitude 5 .7  was l o c a t e d  nea r  Cornwall. 

Large q u a n t i t i e s  of crushed s tone ,  used mainly a s  

aggrega te ,  a r e  produced from t h e  q u a r r i e s  of t h e  Ottawa-St. 

Lawrence Lowland. The p r i n c i p a l  raw m a t e r i a l s  a r e  t h e  

ca rbona te  rocks of t h e  Beekmantown Group, Rockc l i f f e  

Formation, and Ottawa Group. Dimension s t o n e  has been 

q u a r r i e d  e x t e n s i v e l y  i n  t h e  p a s t ,  and i s  being produced a t  



p r e s e n t  from massive l imes tone  of t h e  Bobcaygeon Formation 

by Karnuk Marble I ndus t r ies  Incorpora ted ,  Cornwall. 

S i l t s t o n e  and s h a l e  of t h e  Queenston Formation a r e  e x t r a c t e d  

by Canada Brick from t h e  Russe l l  quarry ,  30 km s o u t h e a s t  of 

Ottawa, f o r  use  i n  t h e  manufacture of b r i c k  and t i l e .  

Q u a r t z  sands tone  of t h e  Nepean Formation has h igh  p o t e n t i a l  

f o r  t h e  produc t ion  of s i l i c a  sand. The Oxford Formation has 

h igh  p o t e n t i a l  f o r  t h e  produc t ion  of gypsum. Hematite- 

s i d e r i t e - c a l c i t e  veins  occu r r ing  w i t h i n  Pa leozoic  s t r a t a  

have l i t t l e  apparen t  p o t e n t i a l ,  b u t  cha l  copyr i  t e - t h u c o l i  t e  

m i n e r a l i z a t i o n  occur r ing  i n  t h e  March Formation may have 

some p o t e n t i a l .  Calcite-fluorite-barite-celestite-galena- 

s p h a l e r i t e  m i n e r a l i z a t i o n  has h igh  r e sou rce  p o t e n t i a l ,  and 

e x p l o r a t i o n  should be d i r e c t e d  a t  f a u l t  j unct ions .  

Hydrocarbons ( o i l  s h a l e ,  petroleum, and n a t u r a l  gas ) occur  

i n  t h e  Lindsay and B i l l i n g s  Formations, bu t  have ve ry  l i t t l e  

appa ren t  p o t e n t i a l .  The q u a l i t y  and q u a n t i t y  of wate r  

o c c u r r i n g  i n  Paleozoic  bedrock dec rease  from t h e  base  of t h e  

sequence upwards; t h e  b e s t  a q u i f e r s  a r e  t h e  Nepean, March, 

and Oxford Formations. 



INTRODUCTION 

Current  Proaram 

Mapping of t h e  Paleozoic geology of t h e  Ottawa-St. 

Lawrence Lowland was conducted dur ing  1981 t o  1983 (carson 

1982a, Williams and Wolf 1982, Williams and Rae 1983). The 

s tudy  a r e a  encompasses t h e  region  bounded t o  t h e  nor th  by 

t h e  Ottawa River, t o  t h e  e a s t  by t h e  Ontario-Quebec border, 

t o  t h e  sou th  by l a t i t u d e  44'301N and t h e  St.  Lawrence River, 

and t o  t h e  west by longi tude  76'301W (Figure 1 ) .  The 

National  Topographic Ser ies  (NTS ) map areas  involved a r e  

shown i n  Figure 2. A s e r i e s  of 1:50 000 Paleozoic geology 

pre l iminary  maps (Carson 1982b-d; Williams, Rae and Wolf 

1984; Williams, Wolf and Rae 1984; Williams and Wolf 1984a- 

I c; Williams, Rae and Wolf 1985a-c; Williams, Wolf and Carson 

1985a-c) has been published. Figure 3 i s  a compilation of 

t h e s e  maps, and includes d a t a  c o l l e c t e d  s i n c e  they  were 

publ ished.  C l a s s i f i c a t i o n s  used dur ing  t h e  course of t h e  

p r o j e c t  a r e  ind ica ted  i n  Tables 1 t o  4. 

Although t h e  Paleozoic geology of t h e  region  has been 

t h e  s u b j e c t  of many previous s t u d i e s ,  t h e  cu r ren t  program 

was undertaken f o r  severa l  reasons: 

1. I t  was apparent t h a t  t h e  many s u r f a c e  exposures and 

d r i l l c o r e s  now a v a i l a b l e  but not i n  ex i s t ence  a t  t h e  time of 

previous s t u d i e s  would enable much more accura te  

de terminat ion  of t h e  extent  of a reas  wi th in  which p a r t i c u l a r  
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s t r a t i g r a p h i c  u n i t s  ou tcrop  and subcrop beneath d r i f t  cover. 

AS wel l  a s  r e c e n t  roadcuts  and q u a r r i e s  being a v a i l a b l e  f o r  

examination, excavat ion dur ing  1982 t o  a  depth of up t o  4 

metres f o r  t h e  n a t u r a l  gas p i p e l i n e  of Trans Canada 

P i p e l i n e s  Limited r e s u l t e d  i n  t h e  exposure of bedrock along 

much of t h e  p i p e l i n e  r o u t e  through t h e  Arnprior  (31F/8) ,  

Ottawa (31G/5), Kemptville (31G/4 and Winchester (31G/3) 

map areas .  Several  d r i l l h o l e s  were used t o  provide 

r e f e r e n c e  s e c t i o n s ,  t h e  p r i n c i p a l  one being t h e  Geological  

Survey of Canada ( G S C )  Russe l l  wel l  (F igure  4 ) ;  

2. Understanding of t h e  s t r a t i g r a p h y  of t h e  Cambrian- 

Ordovician sequence (Tables 5 and 6) had been hindered by 

t h e  use of a  combination of both l i t h o s t r a t i g r a p h i c  and 

b ios  t r a t i  graphic  terminology. The need f o r  an e n t i r e l y  

l i t h o s  t r a t i g r a p h i c  nomenclature was apparent;  

3. The s t r u c t u r a l  geology i s  complex i n  p l aces  (F igure  5 ) ,  

and a  modern a n a l y s i s  had not  been done; such an a n a l y s i s  

depends heav i ly  on t h e  knowledge of s u r f  ace and subsurf  ace  

s t r a t i g r a p h y ;  and 

4. The bedrock resources  a r e  of cons iderable  economic 

importance, and t h e i r  development would be a s s i s t e d  by a n  

updated eva lua t ion .  

The southern  p a r t  of t h e  Lowland conta ins  t h e  l e a s t  

s t r a t i g r a p h i c  d i v e r s i t y  and i s  t h e  l e a s t  a f f e c t e d  by f a u l t s .  

Thus, t h e r e  was l i t t l e  r e v i s i o n  t o  t h e  e a r l i e r  s t u d i e s .  

However, t h e  nor thern  p o r t i o n  of t h e  Lowland ( e s p e c i a l l y  t h e  

Ottawa a r e a )  proved t o  be more s t r u c t u r a l l y  complex t h a n  
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advocated by Valtere e t  a1. (1982) 
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been advocated by Ross e t  a l .  (1982)-  
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p rev ious ly  considered, and extens ive  a1 t e r a t i o n s  were made 

t o  t h e  geologica l  maps. 

Phvs i o a r a ~ h v  

The physiography of t h e  Ottawa-St. Lawrence Lowland 

(F igure  6 )  has been descr ibed  by Chapman and Putnam (1951, 

1966, 1984). ~ l l  o r  p a r t  of t e n  physiographic regions occur 

w i t h i n  t h e  s tudy area.  Two a r e  cha rac te r i zed  by exposed 

Precambrian bedrock, one by exposed Paleozoic bedrock, two 

by g l a c i a l  depos i t s ,  and f i v e  by p o s t g l a c i a l  sediments. 

S u r f i c a l  depos i t s  of t h e  Lowland inc lude  till (which occurs 

a s  till p l a i n s ,  drumlinized i n  p laces  1; i ce -con tac t  

s t r a t i f i e d  d r i f t ;  marine (Champlain Sea) sediments; a l l u v i a l  

sand and s i l t ;  and organic  bog depos i t s .  The s u r f i c i a l  

geology of var ious p a r t s  of t h e  s tudy a r e a  has been 

desc r ibed  by Terasmae (1965), Henderson (1970, 1973)) Gwyn 

and Lohse (1973),  Gwyn and Girard (1975), Gwyn and Thibaul t  

(1975),  Richard (1976a-dl 1982a-el 1983a-b, 1984)) and 

Sharpe (1979). 

Precambrian rock of t h e  Algonquin highlands outcrops i n  

t h e  western p a r t  of t h e  Arnprior (31F/8),  Car le ton  Place 

3 l F / l  Pe r th  (31C/16), and Westport (31C/9) map areas .  

The Leeds knobs and f l a t s  i n  t h e  Mallorytown (31B/5) and 

sou the rn  p a r t  of t h e  Brockvil le  (31B/12) and Westport 

(31C/9) map a reas  a r e  cha rac te r i zed  by l e s s  prominent 

Precambrian exposures. The Smith' s F a l l s  l imestone p la in ,  
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i n  which Pa leozoic  rock ou tc rops ,  occurs  t o  t h e  e a s t  of t h e  

Algonquin highlands  and i s  up t o  50 km wide. 

The a r e a  t o  t h e  n o r t h e a s t  of t h e  Smith 's  F a l l s  

l imes tone  p l a i n  i s  c h a r a c t e r i z e d  by s u r f i c i a l  d e p o s i t s  w i t h  

a  maximum th i ckness  of about 50 metres. Bedrock c l i f f s  

occur  a long  t h e  Ottawa River,  and a r e a s  of bedrock pavement 

a r e  r e l a t i v e l y  common w i t h i n  10 km of t h e  r i v e r .  F u r t h e r  

sou th ,  s c a t t e r e d  bedrock exposures occur  i n  r i v e r  v a l l e y s  

and some a r e a s  of bedrock pavement e x i s t .  The phys iographic  

reg ions ,  from nor thwest  t o  s o u t h e a s t  ac ros s  t h e  Lowland, a r e  

a s  fol lows:  t h e  Ottawa Val ley  c l a y  p l a i n s ,  w i t h  i n d i v i d u a l  

c l a y  p l a i n s  be ing  s e p a r a t e d  by p o r t i o n s  of t h e  Russe l l  and 

P r e s c o t t  sand p l a i n s ;  t h e  Edwardsburg sand p l a i n  ( t o  t h e  

sou thwes t )  and t h e  Winchester  c l a y  p l a i n  ( t o  t h e  n o r t h e a s t ) ;  

t h e  Glengarry  till p l a i n ;  and t h e  Lancas te r  c l a y  p l a i n .  

Drumlins of t h e  North Gower drumlin  f i e l d  occur  i n  t h e  

Ottawa Val ley  and Winchester  c l a y  p l a i n s .  

The Ottawa River forms t h e  no r the rn  boundary of  t h e  

On ta r io  p o r t i o n  of t h e  Lowland and flows g e n e r a l l y  eastward.  

The S t .  Lawrence River forms t h e  s o u t h e a s t e r n  boundary and 

flows g e n e r a l l y  nor theas  tward. Only a  few non- l inea r  

segments of t h e  Ottawa River  do no t  fo l low f a u l t  t r a c e s ,  and 

t h e  S t .  Lawrence River  fol lows a  f a u l t  t r a c e  a long  a l l  b u t  

t h e  extreme n o r t h e a s t e r n  p a r t  of i t s  course  th rough  Ontar io .  

The o t h e r  major waterways of  t h e  Lowland a r e  (from west  

t o  e a s t )  t h e  Madawaska River,  t h e  M i s s i s s i p p i  River  

( i n c l u d i n g  M i s s i s s i p p i  Lake), t h e  Rideau River  and Canal 



( i n c l u d i n g  t h e  Rideau Lakes) ,  and t h e  South Nation River. 

The Madawaska and M i s s i s s i p p i  Rivers  empty i n t o  t h e  Ottawa 

River  a t  Arnpr ior  and F i t z r o y  Harbour (Arnpr ior  map a rea ,  

3 1F/8) ,  r e s p e c t i v e l y .  30 th  a r e  c h a r a c t e r i z e d  by f a u l t -  

c o n t r o l l e d  l i n e a r  segments. The Rideau River empties i n t o  

t h e  Ottawa River  a t  Rideau F a l l s  (Ottawa map a rea ,  31G/5 1, 

and t h e  Rideau Lakes ( P e r t h  map a rea ,  31C/16, and Westport 

map a rea ,  31C/9) occupy a  f a u l t - c o n t r o l l e d  topographic  low. 

The South Nation River empties  i n t o  t h e  O t t a w a  River  a t  

Wendover (Thurso map a rea ,  3 1 G l l  and has a  few f a u l t -  

c o n t r o l l e d  l i n e a r  segments. 
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(Logan 1863) and t h e  accompanying At las  (Logan 1865). Large 

p a r t s  of t h e s e  publ ica t ions  were concerned with t h e  Lowland, 

and incorpora ted  da ta  acquired by Alexander Murray (whose 

s tudy  of t h e  Lowland was publ ished i n  1852) and Elkanah 

B i l l i n g s  (who was appointed Pa leon to log i s t  t o  t h e  GSC i n  



1856 ) . Geological  mapping i n  t h e  Lowland, p a r t i c u l a r l y  i n  

t h e  Ottawa area ,  was continued by R. W. E l l s  and N. J. Giroux 

( E l l s  1902). The Brockvi l le  and Mallorytown a reas  (31B/12 

and 31B/5) were mapped by J .F.  Wright (1923).  Por t ions  of 

t h e  Arnprior  and Quyon a reas  (31F/8 and 31F/9) were s t u d i e d  

by M. E. Wilson (1924). Deta i led  geologica l  mapping of t h e  

Lowland w a s  c a r r i e d  on from 1925 t o  1941 by A. E. Wilson and 

culminated i n  t h e  p u b l i c a t i o n  of h e r  r e p o r t  i n  1946. I t  w a s  

preceded by a  s e r i e s  of maps covering i n d i v i d u a l  a reas  of 

t h e  Lowland (A. E. Wilson 1938a-b, 1940a-b, 1941a-c, 1942). 

The westernmost p a r t  of t h e  Lowland w a s  not  inc luded  i n  A. E. 

Wilson1 s r e p o r t ,  and maps w e r e  subsequent ly  publ i shed  as 

fol lows:  P e r t h  map area, 31C/16 (M. E. Wilson and Dugas 

1961); Brockvi l le  and Mallorytown map areas ,  31B/12 and 

31B/5 (Wynne-Edwards 1963); Westport map area,  31C/9 (M.E. 

Wilson, Brownell and Wynne-Edwards 19 6 7 ) ; C a r l  e t o n  P lace  map 

a rea ,  31F/1 (A. E. Wilson, Reinhardt and L ibe r ty  1973); and 

Arnpr ior  and Quyon map a reas ,  31F/8 and 31F/9 (A. E. Wilson, 

Livingstone,  H i l l  and Kirwan 1973). Except f o r  t h e  

Brockville-Mallorytown area ,  t h e  mapping of t h e  Paleozoic  

geology of t h e s e  a reas  preceded p u b l i c a t i o n  by many years  

and was conducted as  follows: A.E.  Wilson, 1925-41 

(Car l e ton  P lace  and Arnprior-Quyon) ; G. M. Brownell, 1927-28 

(Westport ) ;  and M. E. Wilson, 1928-29 ( P e r t h  and Westport ) .  

Deta i led  s t u d i e s  of t h e  q u a r r i e s  of t h e  Ottawa-St. 

Lawreme Lowland have been publ ished p e r i o d i c a l l y ,  and 

i n c l u d e  those  by Mi l l e r  (1904))  Parks (1912),  F r e c h e t t e  



(1918) ,  P i che r  (1920),  Keele and Cole (1922) ,  Goudge (19381, 

Hewitt (1960, 1963, 1964a-b), H e w i t t  and Vos (19721, Rogers 

(1980) ,  and Derry e t  a l .  (1989).  R.R.  Wolf was r e spons ib le  

f o r  t h e  p rov i s ion  of geologica l  d a t a  f o r  t h a t  p a r t  of t h e  

l a t t e r  r e p o r t  which dea ls  with  t h e  Ottawa-St. Lawrence 

Low1 and. 

F i e l d  guides by A.E.  Wilson (1956a),  Baird (1968) ,  

Bolton and L ibe r ty  (1972),  and Williams and Te l fo rd  (1986, 

1987) a r e  a v a i l a b l e .  B i l l i n g s  (1976) desc r ibed  many 

geo log ica l  s i t e s  loca ted  wi th in  t h e  Regional Munic ipa l i ty  of 

Ottawa-Carleton, and recommended t h a t  a c t i o n  be t aken  t o  

p r e s e r v e  t h e  most important ones. Belanger and Har r i s  on 

( 1980) compiled maps of bedrock and s u r f i c i a l  geology, 

geo techn ica l  c h a r a c t e r i s  t i c s  of bedrock u n i t s ,  t h i ckness  of 

s u r f  i c i a l  d e p o s i t s ,  and topography of t h e  bedrock s u r f  ace 

f o r  use  i n  r eg iona l  planning. 

The Paleozoic  geology of areas i n  Ontar io  ad jacen t  t o  

t h e  Ottawa-St. Lawrence Lowland has been mapped by Carson 

(1982e) and Russe l l  and W i l l i a m s  (1985a-£1. Adjoining areas 

i n  Quebec have been mapped by A. E. Wilson ( 1946a), Sabourin 

(1965),  and Globensky (1981, 1982a-b), and i n  New York S t a t e  

by Cushing e t  a l .  (1910), Cushing (1916) and D i e t r i c h  (1957). 

The s t u d i e s  r e f e r r e d  t o  above i n c o r p o r a t e  much 

in fo rma t ion  concerning s t r a t i g r a p h y ,  which i s  a l s o  t h e  

sub j  e c t  of many o t h e r  pub l i ca t ions .  General s t r a t i g r a p h i c  

s t u d i e s  inc lude  those  by A m i  (19021, A.E .  Wilson (1937),  and 

L i b e r t y  (1967).  More s p e c i f i c  s t u d i e s  i n c l u d e  those  by E l l s  



(1894, Potsdam and Beekmantown Groups), Raymond (1911 and 

1914, Rockclif  f e  Formation and Ottawa Group), Foers te  ( 1916, 

B i l l i n g s ,  Carlsbad,  and Queenston Formations ) , A. E. Wilson 

(1932a, Ottawa Group), Kay (1942 and 1968b, Ottawa Group), 

V o l l r a t h  ( 1962, Rockclif f e  Formation and Ottawa Group), 

Barnes (1967 and 1968, Ottawa Group), Forsyth (1968, Potsdam 

Group), S i n c l a i r  (1968, Ottawa Group), Sawford (1972, Ottawa 

Group), Greggs and Bond (1972 and 1977, Potsdam Group), Bond 

and Greggs (1973 and 1976, Beekmantown Group), Gr i f f en  

( 1973, Potsdam Group), Water fa l l  ( 1973, Potsdam Group), Bond 

( 1974, Potsdam and Beekmantown Groups ), G i l e s  ( 1976, 

Beekmantown Group), Brand and Rust (1977a and 1977b, Potsdam 

Group), Fer ry  (1977, Potsdam Group), Whi t f i e ld  (1977, 

Beekmantown Group), Beauchamp (1979, Potsdam and Beekmantown 

Groups ) , C a s s  ( 1979, Beekmantown Group), Dorr ( 1984, Potsdam 

Group), Wolf and Dalrymple (1984 and 1985, Potsdam Group), 

and S tee le -Pe t rov ich  (1986, 1989, and 1990, Ottawa Group). 

General s t u d i e s  dea l ing  p r imar i ly  wi th  b i o s t r a t i g r a p h y  

and paleontology inc lude  those  by A m i  (1901 and 1904, 

Ordovician) ,  Raymond (1905 and 1921, Middle Ordovician) ,  

A. E. Wilson (1921, 193233, and 1948, Middle Ordovician) ,  

Foe r s t e  ( 1924 ,  Upper Ordovician),  and S t e e l e  and S i n c l a i r  

(1971, Middle Ordovician) .  More s p e c i f i c  s t u d i e s  inc lude  

t h o s e  by Burl ing (1917, Lower Ordovician t r a c e  f o s s i l s ) ,  

A . E .  Wilson (1946b, Middle Ordovician echinoderms) ( 1 9 4 6 ~ ~  

Middle Ordovician brachi  opods ) ( 194 7, Middle Ordovician 

t r i l o b i t e s  ) ( 195 1, Middle Ordovician gastropods and 



conular ids  ) ( 1 956b, Middle ~ r d o v i c i a n  pelecypods ) ( 196 1, 

Middle Ordovician cephalopods 1, F r i t z  ( 1957, Middle 

Ordovician bryozoa) , Barnes ( 1964, Middle Ordovician 

conodonts ) , Schopf ( 1966, ~ r e n t o n i a n  conodonts ), Greggs and 

Bond ( 197 1, Lower Ordovician conodonts 1, Uyeno ( 1974, 

Trentonian conodonts ) , Yochelson and Copeland ( 1974, Lower 

Ordovician gastropods ) , Hofmann ( 1979, Chazyan t r a c e  

f o s s i l s  ), Ludvigsen ( 1979, Lower Ordovician t r i l o b i t e s  ), 

Tuff n e l l  and Ludvigsen ( 1984, Upper Ordovician t r i l o b i t e s  ) , 

and Copeland e t  a l .  (1989, Chazyan ostracodes and 

conodonts ) . 

The most content ious aspect  of t h e  s t r a t i g r a p h y  of t h e  

Lowland has been t h e  subdiv is ion  of t h e  sequence of Middle 

and Upper Ordovician l imestone (Tables 5, 6 and 7 ) .  A. E. 

Wilson (1946a) subdivided her  Ottawa Formation i n t o  both, 

li thos  t r a t i g r a p h i c  phases (lower, middle and upper)  and 

b ios  t r a t i g r a p h i  c faunal  zones (Pamelia, Lowville, Leray, 

Rockland, Hull, Sherman F a l l ,  and Cobourg, from base t o  

t o p ) .  The l a t t e r  terms had a l l  been i n  previous use and 

were der ived  from l o c a l i t i e s  i n  southeas t e r n  Ontar io  

(Rockland), south-cent ra l  Ontario (Cobourg) , southern  Quebec 

(Hull  ) , and nor th-cent ra l  New York S t a t e  (Pamelia, Lowville, 

Leray, and Sherman F a l l ) .  

Attempts have been made t o  use t h e  names of A. E. 

WilsonJ s ( 1946a) faunal  zones i n  a l i t h o s t r a t i g r a p h i c  sense,  

and many of t h e s e  at tempts  have caused confusion. For 

example, beds exposed i n  t h e  Rockland quarry (Thurso map 
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area ,  31G/ll; AQ TH-1 i n  Appendix 1 )  were assigned by Barnes 

(1967, p. 211; 1968, p. 170) t o  t h e  uppermost p a r t  of t h e  

Lowville Formation, but  were assigned by Kay (1968b, p. 167) 

t o  t h e  over ly ing  Watertown Limes tone. Although S i n c l a i r  

( 1968) supported Barnest i n t e r p r e t a t i o n ,  t h e  l i t h o s t r a t i -  

graphic-biostratigraphic problem prevented a s a t i s f a c t o r y  

r e s o l u t i o n  of t h e  i s sue .  

L ibe r ty  ( 1967) app l i ed  a l i t h o s t r a t i g r a p h i c  

nomenclature previous ly  i n  use i n  south-central  Ontar io  t o  

sou theas te rn  Ontario. The use of a modified ve r s ion  of 

Liberty1 s proposal i s  considered here  t o  be p r e f e r a b l e  t o  

us ing  A. E. Wilsont s  (1946a) faunal  zones i n  a l i t h o s t x a t i -  

graphic  sense.  L ibe r ty ' s  (1967) subdiv is ion  of t h e  Middle 

and Upper Ordovician l imestones of southeas tern  Ontar io 

c o n s i s t s  of t h e  Gull River, Bobcaygeon, Verulam, and Lindsay 

Formations. Liber ty  ( 1967) equated t h e  Gull River- 

Bobcaygeon and Bobcaygeon-Verulam contac ts  with t h e  

Lowville-Leray and Rockland-Hull contacts ,  r e s p e c t i v e l y  

(Tables 6 and 7 ) .  The former i s  accepted but t h e  l a t t e r  i s  

not,  s i n c e  t h e  base of Verulam Formation l i t h o l o g y  (very 

t h i n l y  t o  medium bedded l imes tone  with s h a l e  in te rbeds  ) 

coinc ides  with t h e  t o p  (and not  t h e  base)  of t h e  Hull faunal  

zone. Liber ty  (1967) placed t h e  lower contac t  of t h e  

Lindsay Formation wi th in  t h e  Cobourg faunal zone, and t h e  

upper con tac t  of t h e  Lindsay Formation a t  t h e  upper con tac t  

of A.E. Wilson's (1937) Eastview Formation (Tables 6 and 7 ) ;  

both placements a r e  accepted i n  t h i s  repor t .  



The s t u d i e s  by Kay (1942) and A. E. Wilson (1946a) 

r e f e r r e d  t o  above incorpora t e  much s t r u c t u r a l  information,  

and o t h e r  s t u d i e s  which dea l  p r i m a r i l y  with  s t r u c t u r a l  

geology inc lude  those  by E l l s  (1898),  Kindle and Burl ing 

(19151, M. E. Wilson (1921),  ~ u m a r a p e l i  and S a u l l  ( 1 9 6 6 1 ,  

Norr is  (1967),  and Sanford et (1984). 

A. E. Wilson (1946a) recognized t h a t  a  l a r g e  number of 

f a u l t s  e x i s t  i n  t h e  ottawa-St. Lawrence Lowland, and Kay 

(1942) mapped many f a u l t s  i n  an  a r e a  extending westward from 

t h e  western p a r t  of t h e  Lowland. Kumarapeli and S a u l l  

(1966) recognized t h a t  t h e  Lowland i s  loca ted  w i t h i n  a  r i f t  

zone which i s  one of a  s e r i e s  of zones c o n s t i t u t i n g  an 

ex tens ive  r i f t  system. The a c t u a l  e x t e n t  and geometric 

c o n t i n u i t y  of f a u l t i n g  i n  t h e  Lowland was not  r e a l i z e d  

be fo re  t h e  c u r r e n t  p r o j e c t  began. 

STRATIGRAPHY 

Precambrian 

The Paleozoic  sequence of t h e  Ottawa-St. Lawrence 

Lowland unconf ormably o v e r l i e s  a  Precambrian basement 

c o n s i s t i n g  of h ighly  deformed metasedimentary and 

metavolcanic rocks ( inc lud ing  gne iss ,  amphiboli te,  

q u a r t z i t e ,  and marble) which have been in t ruded  by f e l s i c  t o  

mafic p lu tons  (F igure  7 ) . The dominant f o l i a t i o n  s t r i k e s  

g e n e r a l l y  no r theas t ,  d ips  a t  moderate t o  s t e e p  angles ,  and 
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i s  p a r a l l e l  t o  l i t h o l o g i c a l  c o n t a c t s .  Precambrian ou tc rop  

a r e a s ,  p a r t  of t h e  Cent ra l  Metasedimentary B e l t  of t h e  

G r e n v i l l e  Province of t h e  Canadian Sh ie ld ,  border  t h e  

Lowland and occur  as  i n l i e r s .  

Rocks of t h e  Algonquin h igh lands  ou tc rop  i n  t h e  western  

p a r t  of t h e  Arnpr ior  (31F/8) ,  C a r l e t o n  P lace  (31F/1) ,  P e r t h  

(31C/16), and Westport (31C/9) map a r e a s  (A. E. Wilson, 

Livingstone,  H i l l ,  and Kirwan 1973; A. E. Wilson, Reinhardt ,  

and L i b e r t y  1973; M.E. Wilson and Dugas 1961; M.E. Wilson & 

a l .  1967; Wynne-Edwards 1967; Kingston e t  a l .  1985). - 
Precambrian rocks  of t h e  Leeds knobs and f l a t s  form t h e  

Frontenac Axis, a  s o u t h e a s t e r l y  t r e n d i n g  f e a t u r e  s e p a r a t i n g  

t h e  Lowland from t h e  Paleozoic  ou tc rop  a r e a  of sou th -cen t r a l  

Ontar io .  I t  extends  across  t h e  Mallorytown (31B/5) and 

s o u t h e r n  p a r t  of t h e  Brockvi l le  (31B/12) and Westport 

(31C/9) map a r e a s  (Wynne-Edwards 1963, 1967; M. E. Wilson & 

& 1967; C u r r i e  and Ermanovics 1971; Kingston e t  a l .  1985). 

Rocks of t h e  Lauren t ian  highlands  ou tc rop  t o  t h e  n o r t h  of 

t h e  Lowland i n  t h e  Gatineau r e g i o n  of Quebec. A 

c o n t i n u a t i o n  of t h e  Gatineau Precambrian ou tc rop  a r e a  i n t o  

On ta r io  extends  southeastward th rough  t h e  Arnpr ior  (31F/8) 

and Ottawa ( 3  1G/5) map a r e a s  (A. E. Wilson, Livingstone,  

H i l l ,  and Kirwan 1973; Kirwan 1962). Other con t inua t ions  

e x i s t  i n  t h e  Thurso (31G/ l l )  and Hawkesbury (31G/10) map 

a r e a s  (F igu re  7 ) .  

Precambrian i n l i e r s  occur  a d j  a c e n t  t o  t h e  Algonquin 

h igh lands  and t h e  Lee& knobs and f l a t s .  I n l i e r s  a r e  a l s o  



p r e s e n t  i n  t h e  Kemptville (31G/4) and Mer r i ckv i l l e  (31B/13) 

map a r e a s ,  where they  c o n s i s t  of r e s i s t a n t  q u a r t z i t e  which 

formed prominent i s l a n d s  i n  t h e  Upper Cambrian and Lower 

Ordovician seas .  Precambrian rocks a r e  i n £  e r r e d  t o  subcrop 

beneath s u r f i c i a l  depos i t s  i n  t h e  Ontar io  p o r t i o n  of t h e  

Lachute (31G/9) and Vaudreuil (31G/8) map a reas  by 

e x t r a p o l a t i o n  from t h e  Quebec p o r t i o n  of t h e  map a r e a s  

(Globensky 1982a, 1982b). 

Precambrian-Paleozoi c Boundary 

A major unconformity sepa ra t e s  t h e  sequence of 

Pa leozoic  rocks and t h e  underlying Precambrian basement 

( P l a t e  1 ) . Adj acent  t o  t h e  main Precambrian-Paleozoic 

c o n t a c t  (F igure  7 ) ,  t h e  ~ a l e o z o i c  rock commonly forms an 

escarpment of up t o  2 5  metres r e l i e f .  The Precambrian rock 

o c c u r r i n g  immediately beneath t h e  unconf ormity i s  commonly 

a l t e r e d ,  and t h e  th ickness  of t h e  a l t e r e d  ma te r i a l  exceeds 

10 metres i n  p laces .  Bernius (1981) r e p o r t e d  t h a t  an  

a l t e r a t i o n  zone 17 metres t h i c k  was i n t e r s e c t e d  i n  holes  

d r i l l e d  a t  t h e  Canada Centre f o r  Mineral and Energy 

Technology complex i n  Nepean. The a l t e r e d  rock may 

r e p r e s e n t  a preserved r e g o l i t h  formed p r i o r  t o  d e p o s i t i o n  of 

t h e  Paleozoic  u n i t s ,  o r  it may be t h e  r e s u l t  of subsequent 

groundwater leaching.  

The Precambrian s u r f a c e  was c h a r a c t e r i z e d  by 

cons ide rab le  ( a t  l e a s t  100 metres 1 r e l i e f  du r ing  d e p o s i t i o n  



of t h e  Paleozoic sequence. This i s  i n d i c a t e d  by t h e  l a r g e  

amount of inden ta t ion  of t h e  main contact ;  t h e  common 

occurrence of r e l a t i v e l y  s t e e p  bedding d ips  i n  Paleozoic 

rock adjacent  t o  contac ts  with Precambrian rock; and t h e  

ex i s t ence  of many Paleozoic o u t l i e r s  i n  t h e  Algonquin 

highlands and Leeds knobs and f l a t s  c l o s e  t o  t h e  main 

contac t .  The e f f e c t  of Precambrian topography on Paleozoic 

d e p o s i t i o n  p a t t e r n s  i s  i l l u s t r a t e d  by t h e  absence of p a r t  o r  

a l l  of t h e  lower u n i t s  (Covey H i l l ,  Nepean, and March 

Formations) i n  t h e  v i c i n i t y  of prominent Precambrian 

topographic highs. Such a  topographic high may have e x i s t e d  

i n  t h e  l o c a t i o n  of t h e  Frontenac Axis dur ing  depos i t ion  of 

t h e  Potsdam Group (Wolf and Dalrymple 1985, p. 117). A b e l t  

of r e s i s t a n t  q u a r t z i t e  occurr ing i n  t h e  Precambrian basement 

has r e s u l t e d  i n  a  zone of Precambrian i n l i e r s  which t rends  

n o r t h e a s t  through t h e  Brockvil le  (3  1B/ 12 ) , Merr ickvi l le  

(31B/13), and Kemptville (31G/4) map a reas  (Figure  7 ) .  

Outcrops of t h e  March and Oxford Formations ad jacen t  t o  t h e  

i n l i e r s  a r e  cha rac te r i zed  by q u a r t z i t e  c l a s t s .  Terrigenous 

c l a s  t i c s  der ived  from Precambrian topographic highs 

c o n s t i t u t e  a  l a r g e  p a r t  of t h e  Paleozoic sequence from t h e  

basa l  Covey H i l l  Formation up t o  t h e  lower member of t h e  

Gull River Formation, inc lus ive  ( see  t h e  fol lowing formation 

d e s c r i p t i o n s  ) . 
A t  many l o c a l i t i e s  where outcrop a reas  of Precambrian 

and Paleozoic rock a r e  separated by a  f a u l t  (F igure  71, 

t h e r e  i s  evidence t h a t  s t r u c t u r a l  f e a t u r e s  i n  t h e  Paleozoic 



P l a t e  1. Precambrian-Paleozoic  c o n t a c t ,  C h a r l e s t o n  Lake 

P r o v i n c i a l  Pa rk  (Wes tpor t  map area, 31C/9; UTM 

418500E, 4929280N). The b a s a l  P a l e o z o i c  u n i t  

i s  conglomerate  of t h e  Nepean Formation.  Photo 

RW-2-10 (1982) .  



sequence r e f l e c t  those i n  t h e  Precambrian basement. Most of 

t h e  movement along t h e  Rideau Lake f a u l t  (Figure 3)  pre- 

da ted  Paleozoic  deposi t ion,  s i n c e  t h e  i n t e n s i t y  of 

deformation i s  much g r e a t e r  i n  t h e  Precambrian rock (Wynne- 

Edwards 1967, p. 87-88). 

The Precambrian-Paleozoic unconformity i s  observable  a t  

many l o c a l i t i e s .  A good example i s  t h e  Butternut  Bay 

roadcut  (Brockvi l le  map area,  31B/12; S BR-2 i n  Appendix 1 ) .  

Here, sandy dolostones of t h e  March Formation con ta in  

cobbles and boulders adjacent  t o  t h e  s t e e p l y  dipping contac t  

with Precambrian rock. The contac t  between t h e  Precambrian 

and t h e  over ly ing  Nepean Formation can be seen i n  t h e  

Westport map a r e a  (31C/9) i n  t h e  Highway 15 roadcut 2 km 

nor th  of Morton (UTM 4041203, 4934250N); i n  t h e  Highway 15 

roadcut  a t  Elg in  ( U T M  4028103, 4939780N); and i n  Charleston 

Lake Prov inc ia l  Park (UTM 418500E, 4929280N) ( P l a t e  1 ) .  

Potsdam G r o u ~  (Covey H i l l  and N e ~ e a n  Formations ) 

The sequence of Hadrynian, Cambrian, and Lower 

Ordovician sands tones and conglomerates which unconf ormably 

o v e r l i e s  t h e  Precambrian was named t h e  Potsdam Sandstone by 

Emmons (1838). The type l o c a l i t y  i s  Potsdam Township i n  

nor th -cen t ra l  New York Sta te .  A dolomi t ic  upper u n i t  was 

removed from t h e  Potsdam Formation by Cushing (1908), and 

r e f e r r e d  t o  a s  t h e  Theresa Formation. The presence of 

a d d i t i o n a l  mappable un i t s  wi th in  t h e  Potsdam Formation l e d  



Cla rk  (1966) t o  r e f e r  t o  it as  t h e  Potsdam Group. The 

l a t t e r  has been subdivided i n t o  format ions  (Table  6 )  on t h e  

b a s i s  of  a  lower  qua r t zo - f e ld spa th i c  u n i t  and an  upper 

q u a r t z o s e  u n i t .  The term "Covey H i l l  Formation" was f i r s t  

a p p l i e d  t o  O n t a r i o  by Williams and Wolf (1982, p. 133) t o  

r e f e r  t o  t h e  lower  u n i t ,  which i n c l u d e s  t h e  very p o o r l y  

s o r t e d  f e l d s p a t h i c  conglomerate and sands tone  of Wilson and 

Dugas (1961) .  The upper u n i t  i n  s o u t h e a s t e r n  O n t a r i o  i s  t h e  

Nepean Formation (Wilson 1937). I n  n o r t h - c e n t r a l  New York 

S t a t e  t h e  e q u i v a l e n t  u n i t s  a r e  t h e  Ausable Formation and t h e  

o v e r l y i n g  K e e s e v i l l e  Formation ( F i s h e r  1977 - see Table  6 ) .  

The Ausable Formation inc ludes  t h e  Allen'  s F a l l s  f e l d s p a t h i c  

conglomerate  and sandstone of Krynine (1948) and t h e  

N i c h o l v i l l e  conglomerate of P o s t e l  9t  a1. (1959).  I n  

s o u t h e r n  Quebec t h e  Covey H i l l  Formation i s  o v e r l a i n  by t h e  

C a i r n s i d e  Formation (Globensky 1982a - see Table 6 ) .  

Covev H i l l  Formation 

D e f i n i t i o n .  The Covey H i l l   orm mat ion ( P l a t e  2 )  was d e f i n e d  

i n  s o u t h e r n  Quebec (Clark  1966, p. 4-18), where it c o n s i s t s  

of  i n t e rbedded  non-cal careous f e l d s p a t h i  c  conglomerate and 

sands tone .  This term was extended i n t o  On ta r io  by Williams 

and Wolf (1982, p .133) .  The unconformable lower  c o n t a c t  of 

t h e  Covey H i l l  Formation i s  t h e  t o p  of t h e  Precambrian 

basement, and t h e  unconformable upper c o n t a c t  w i t h  t h e  

Nepean Formation i s  t h e  upper l i m i t  of common occur rence  of 



P l a t e  2. Covey H i l l  Formation, M i l l  Pond Quarry ( P e r t h  

map area,  31C/16; LQ PE-3 i n  Appendix 1 ) .  

Photo RW-3-34 (1982). 
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f e ldspar .  The con tac t s  can be seen  i n  t h e  GSC Lebreton 

d r i l l h o l e  (Ottawa map area ,  31G/5; DH OT-5 i n  Appendix 2 ) .  

The Covey H i l l  Formation inc ludes  t h e  very poorly 

s o r t e d  f e l d s p a t h i c  conglomerate and sandstone of Wilson and 

Dugas (1961) and t h e  basa l  u n i t  of Williams and Rae (1983, 

p. 108).  As noted above, t h e  Covey H i l l  Formation i s  

equiva lent  t o  t h e  Ausable Formation of adjacent  New York 

S t a t e  (F i she r  1977 - s e e  Table 6). 

Dis t r ibu t ion .  The Covey H i l l  Formation outcrops 

s p o r a d i c a l l y  along t h e  margin of t h e  Ottawa-St. Lawrence 

Lowland i n  t h e  Westport (31C/9) and Per th  (31C/16) map a reas  

(Figure  8 ) .  I t  subcrops beneath overlying formations i n  t h e  

same map a reas ,  but  does not  occur i n  t h e  v i c i n i t y  of 

prominent Precambrian topographic highs. 

A good exposure of t h e  Covey H i l l  Formation which i s  

used he re in  a s  t h e  p r i n c i p a l  re ference  s e c t i o n  i s  t h e  M i l l  

Pond quarry (LQ PE-3, Pe r th  map area,  31C/16) ( P l a t e  2) ,  

descr ibed  i n  Appendix 1. A s  i nd ica ted  i n  Appendix 2, t h e  

formation was i n t e r s e c t e d  i n  t h e  GSC Lebreton d r i l l h o l e  ( D H  

OT-5, Ottawa map area,  31G/5). 

L i  tholoav. The Covey H i l l   orm mat ion c o n s i s t s  of interbedded 

non-calcareous f e l d s p a t h i c  conglomerate and sandstone. 

Conglomerate predominates, and sandstone in te rbeds  a r e  up t o  

approximately 3 metres th ick .  The sandstones and t h e  matrix 

of t h e  conglomerates c o n s i s t  of f i n e  t o  coarse quar tz  sand 





and angular  f e l d s p a r  gra ins .  The subangul a r  t o  subrounded 

quar tz  g ra ins  conta in  v a r i a b l e  amounts of hematite coa t ing  

which enhance laminae wi th in  t h e  beds. The conglomerates 

con ta in  pebble- t o  boulder-s ize subangular t o  well  rounded 

c l a s t s  der ived  from a  v a r i e t y  of Precambrian rock types 

( t y p i c a l l y  q u a r t z i t e ,  marble, g r a n i t e ,  and g n e i s s ) .  The 

conglomerates a r e  poorly s t r a t i f i e d  t o  massive, and range i n  

co lour  from l i g h t  grey t o  dark grey t o  reddish  brown. The 

sandstones a r e  t h i n l y  t o  t h i c k l y  bedded and f a i r l y  wel l  t o  

poorly so r t ed ,  commonly conta in ing  s c a t t e r e d  pebbles and 

cobbles,  and range i n  colour  from l i g h t  grey t o  reddish  

brown t o  green. Crossbeds up t o  1  metre t h i c k  occur i n  

c o s e t s  up t o  4 metres th ick .  

Wolf and Dalrymple (1984, 1985) i n f e r r e d  an a l l u v i a l  

fan-braided f l u v i a l  depos i t iona l  environment f o r  t h e  Covey 

H i l l  Formation along t h e  western margin of t h e  Ottawa-St. 

Lawrence Lowland. 

Thickness. The Covey H i l l  Formation ranges i n  th ickness  

from ze ro  t o  a t  l e a s t  13. 0 metres. Except f o r  t h e  e a s t e r n  

Pe r th  (31C/16) and Westport (31C/9) map areas ,  t h e  th ickness  

i s  g r e a t e r  than  zero only l o c a l l y .  The l a c k  of a  

s i g n i f i c a n t  thickness  of t h e  Covey H i l l  Formation i n  holes  

d r i l l e d  i n  t h e  e a s t e r n  p a r t  of t h e  Ontar io p o r t i o n  of t h e  

Ottawa-St. Lawrence Lowland suggests  t h a t  Clark' s ( 1 972a, 

p. 12) f i g u r e  of 516. 3 metres i n  t h e  Quonto-Internat ional  

( S t .  Vincent) well ,  d r i l l e d  near Montreal, inc ludes  a 
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c o n s i d e r a b l e  t h i ckness  of beds ove r ly ing  t h e  Covey   ill 

Formation. 

Measured th i cknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n s  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1  and 2 

a r e  l i s t e d  i n  Table 8 ( t h e  " + "  symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  t h i ckness  of t h e  format ion  does no t  occur  i n  t h e  

exposure  o r  d r i l l h o l e ) .  

TABLE 8. Thickness ( i n  metres) o f  the Covey Hill Formation of the Ottawa-St. Lawrence 
Low1 and. I 

i 

&.g. The Covey H i l l  Formation i s  u n f o s s i l i f e r o u s .  Based on 

t h e  presence  of t h e  i n a r t i c u l a t e  brachiopod L i n s u l e ~ i s  I 

acuminata i n  over ly ing  s t r a t a ,  C la rk  (1972a, p. 33) ass igned  

a n  Upper Cambrian and/or  o l d e r  age t o  t h e  formation.  

Nenean Formation 

I 

1 

I 

Def in i t i on .  The Nepean Formation ( P l a t e s  1, 3  and 4 )  a s  

o r i g i n a l l y  proposed by Wilson (1937) c o n s i s t e d  of 

i n t e rbedded  qua r t z  sands tone  and conglomerate. I t  was named 

f o r  Nepean Township (now t h e  C i t y  of Nepean) i n  t h e  Ottawa 

map a r e a  (31G/5). The Queensway roadcut  (S OT-3 of Appendix 

1) i n  Nepean was proposed a s  a p r i n c i p a l  r e f e r e n c e  s e c t i o n  

Dri l lhole  Thickness 

GDH PE-3 0.0 
GDH WE-1 0.0 
GDH WE-2 0.0 
GDH WE-3 0.0 

Exposure Thickness 

S BR-2 0.00 
LQ PE-3 13.00t 

Dri l lho l e  Thickness 

GDH BR-2 0.0. 
GDH BR-6 0.0 
GDH CA-1 0.0 
GDH CA-2 0.0 
GDH ME-2 0.0 

D r i l l h o l e  Thickness 

DH M-1 0.0 
GDH OT-1 0.0 

DH OT-5 8.8 
GDH PE-1 0.0 
GDH PE-2 0.0 



by Greggs and Bond (1972, 1977) and as  t h e  type s e c t i o n  by 

Brand and Rust (1977a, 1977b). Disagreement (Brand and Rust 

1977a; Greggs and Bond 1977) concerning t h e  s t r a t i g r a p h y  of 

t h e  Queensway roadcut developed because Greggs and Bond 

(1972) descr ibed  t h e  s e c t i o n  a t  a p a r t  of t h e  roadcut where 

t h e  upper con tac t  of t h e  Nepean Formation i s  not  exposed 

(Brand and Rust 1977b, p. 2761). 

Although Wilson (1946a, p. 10) placed t h e  lower contac t  

of t h e  Nepean Formation a t  t h e  t o p  of t h e  Precambrian 

basement, t h e  recogni t ion  now of t h e  Covey H i l l  Formation 

underlying t h e  Nepean Formation requ i res  r e d e f i n i t i o n  of t h e  

lower contact .  Thus, t h e  base of t h e  Nepean Formation i s  

def ined  here  a s  t h e  f i r s t  appearance of quar tz  a r e n i t e .  

Where t h e  Covey H i l l  Formation i s  absent ,  and t h e  Nepean 

Formation r e s t s  d i r e c t l y  on t h e  Precambrian basement, t h e  

basa l  beds o f t e n  a r e  conglomeratic and c o n s i s t  of q u a r t z i t e  

c l a s t s  i n  a quartzose matrix ( P l a t e s  1 and 3 ) .  Wilson 

(1946a, p .10)  placed t h e  conformable upper con tac t  of t h e  

Nepean Formation a t  t h e  base of t h e  lowest dolomit ic  o r  

ca lcareous  bed, but  calcareous sands tone  beds occur wi th in  

t h e  Nepean Formation and t h e  upper con tac t  i s  def ined  b e t t e r  

a s  t h e  base of t h e  lowest dolomit ic  bed. 

The occurrence of t h e  Nepean Formation i n  Ontar io i s  

not  r e s t r i c t e d  t o  t h e  Ottawa-St. Lawrence Lowland, s i n c e  it 

outcrops across  and t o  t h e  west of t h e  Frontenac Axis. As 

noted above, t h e  Nepean Formation i s  equiva lent  t o  t h e  

Keesevi l le  Formation of adjacent  New York S t a t e  (F i she r  1977 



P l a t e  3.  Nepean Formation, Cha r l e s ton  Lake P r o v i n c i a l  

Park (Westport map a rea ,  31C/9; UTM 4185003, 

4929280N). The exposure c o n s i s t s  of conglome- 

rate, with a l e n s  of q u a r t z  sandstone.  Photo 

RW-2-14 (1982).  



P l a t e  4. C y l i n d r i c a l  s t r u c t u r e  i n  q u a r t z  sands tone  of 

t h e  Nepean Formation, Highway 15 roadcut  2 k m  

n o r t h  of Morton (Westport  map a rea ,  31C/9; UTM 

4041203, 4934250N). Photo RW-4-14 (1982) .  



- s e e  Table 6 ) .  I t  i s  a l s o  equivalent  t o  t h e  Cairnside 

Formation of ad j  acent  Quebec, introduced by Globensky 

(1982a, p. 8; 1982b, p. 7-8) t o  replace  Clark1 s (1966, p. 19- 

2 9 ) Cairns ide  Member of t h e  Chateauguay Formation. 

Dis t r ibu t ion ,  The Nepean Formation outcrops sporad ica l ly  

along t h e  margins of t h e  ottawa-St. Lawrence Lowland i n  t h e  

Mallorytown (31B/5), ~ r o c k v i l l e  (31B/12), Westport (31C/9), 

Pe r th  (31C/16), Carleton Place (31F/1), Arnprior (31F/8), 

Ottawa (31G/5), and Thurso (31G/ll)  map areas  (Figure 8 ) .  

I t  genera l ly  subcrops beneath overlying formations 

throughout t h e  Lowland, but does not  occur i n  t h e  v i c i n i t y  

of prominent Precambrian topographic highs. 

Many of t h e  exposed sec t ions  of t h e  Nepean Formation 

a r e  descr ibed  i n  Appendix 1, which includes references  t o  

o t h e r  publ ished s e c t i o n  descr ip t ions .  The Queensway roadcut 

( S  OT-3, Ottawa map area,  31G/5) exposes t h e  upper contac t  

and i s  accepted here  as  t h e  type s e c t i o n  of t h e  Nepean 

Formation, i n  accord with Brand and Rust (1977a, 1977b). 

Other good exposures which a r e  used he re in  a s  re ference  

s e c t i o n s  a r e  t h e  Hayes Corners roadcut ( S  BR-1, Brockvi l le  

map area ,  31B/12); t h e  Carleton Place (Metcalf)  quarry (AQ 

CA-1, Car le ton  Place map area,  31F/1); t h e  Browns Bay 

roadcut  (S MA-1, Mallorytown map area,  31B/5); and t h e  

P h i l i p s v i l l e  roadcut ( S  WE-1, Westport map area,  3 1C/9 1. 

The upper con tac t  of t h e  Nepean Formation i s  exposed i n  both 

t h e  Browns Bay and P h i l i p s v i l l e  roadcuts.  As ind ica ted  i n  



Appendix 2, many d r i l l h o l e s  have i n t e r s e c t e d  t h e  formation; 

re ferences  t o  d r i l l h o l e  desc r ip t ions  a r e  included i n  

Appendix 2. 

Litholosv. The Nepean Formation c o n s i s t s  of quar tz  
, 

sands tone,  with some conglomerate in te rbeds  up t o  

approximately 3 metres t h i c k  and r a r e  sha ly  pa r t ings .  

Conglomerate beds a r e  confined t o  t h e  lower p a r t  of t h e  
I 

b formation. The sandstones and t h e  matr ix  of t h e  

conglomerates c o n s i s t  of f i n e  t o  coarse quar tz  sand gra ins .  

Fine grained sandstone predominates i n  t h e  upper p a r t  of t h e  

formation. The subrounded t o  well rounded quar tz  g ra ins  

have v a r i a b l e  amounts of hematite coa t ing  which enhance 

laminae wi th in  t h e  beds. The two most common cements a r e  

quar tz ,  which renders  t h e  rock more r e s i s t a n t  t o  weathering; 

and c a l c i t e ,  which r e s u l t s  i n  a more f r i a b l e  rock. The 

lower p a r t  of t h e  formation i s  non-calcareous, and t h e  upper 

p a r t  becomes inc reas ing ly  calcareous towards t h e  top. 

The sandstones a r e  t h i n l y  bedded t o  massive (beds up t o  

2 metres t h i c k  f i l l  channels) and usua l ly  a r e  w e l l  so r t ed ,  

r a r e l y  conta in ing  any quartz  pebbles and cobbles. The 

sandstones range i n  colour  from white t o  l i g h t  grey, brown, 

reddish  brown, and green; and weather white t o  l i g h t  grey 

and brown t o  reddish  brown. Numerous small  brown-weathering 

spo t s  a r e  t h e  r e s u l t  of d i f f u s i o n  i n t o  t h e  surrounding pore 

spaces of i r o n  derived from d e t r i t a l  p y r i t e ,  magnetite,  o r  

i lmeni  t e  g ra ins .  Cross bedding, r i p p l e  marks, and burrows 



a r e  common. Chaotic s t r u c t u r e s  i n  an  outcrop l o c a t e d  a t  

Eagleson Corners (Ottawa map area ,  31G/5; UTM 4314703, 

5016620N) were probably caused by slumping p r i o r  t o  

c o n s o l i d a t i o n  (Water fa l l  1973). 

Conglomerates of t h e  Nepean Formation con ta in  pebble- to  

cobble-s ize  subangular  t o  w e l l  rounded c l a s  ts  der ived  mainly 

from Precambrian q u a r t z i t e .  The conglomerates a r e  g e n e r a l l y  

massive, and range i n  co lour  from l i g h t  grey t o  dark  grey t o  

r edd i sh  brown. 

Unique c y l i n d r i c a l  s t r u c t u r e s  ( " p i l l a r s "  ) occur r ing  i n  

s o u t h e a s t e r n  Ontar io  and ad jacen t  New York S t a t e  have been 

desc r ibed  by Hawley and Hart (1934) and D i e t r i c h  (1953).  

The cy l inde r s  a r e  cha rac te r i zed  by abrupt  t e rmina t ion  of 

s t r a t i f i c a t i o n  a t  t h e i r  con tac t s ,  and by concen t r i c  r edd i sh  

brown colour  banding s u b p a r a l l e l  t o  t h e  contac ts .  The 

c y l i n d e r s  have v e r t i c a l  axes, and v e r t i c a l  and h o r i z o n t a l  

dimensions of up t o  5  metres. D i e t r i c h  (1953) concluded 

t h a t  t h e  cy l inde r s  r e s u l t e d  from movement of sand i n t o  

c a v i t i e s  i n  t h e  underlying Precambrian marble. Sandstone 

p i l l a r s  have been repor ted  from t h e  P e r t h  map a r e a  (31C/16) 

by Wilson and Dugas (1961), and were observed a t  s e v e r a l  

l o c a l i t i e s  i n  t h e  Westport map a r e a  (31C/9). Exce l len t  

examples a r e  p resen t  i n  t h e  Highway 15 roadcut  2 km nor th  of 

Morton ( U T M  4041203, 4934250N) ( P l a t e  4 ) .  

The chemical composition of t h e  Nepean Formation was 

approximated by averaging t h e  d r i l l  co re  analyses  r epor t ed  by 

Powell and Klugman (1979, Appendix 2 ) ,  and i s  as follows: 



96. 6% SiO2, 0. 2% Fe2O3, 1. 1% Al2O3, 1. 8% CaO, and 0. 1% MgO. 

Loss on i g n i t i o n  was not  determined. 

Wolf and Dalrymple (1984, 1985) i d e n t i f i e d  t h r e e  marine 

and two t e r r e s t r i a l  f a c i e s  wi th in  t h e  Nepean Formation. The 

marine f ac i e s  a r e  dominant i n  t h e  Ottawa-St. Lawrence 

Lowland, and t h e  t e r r e s t r i a l  f  ac ies  i n  t h e .  Gananoque map 

a r e a  (31C/8) t o  t h e  southwest. The most common marine 

f  a c i e s  cons i s t s  of crossbedded sands tone with d i s c r e t e  

v e r t i c a l  burrows, a l t e r n a t i n g  with i n t ense ly  b io turbated  

sandstone, i n  cycles  up t o  3 m e t r e s  thick. Deposition i n  a 

lower i n t e r t i d a l  t o  s u b t i d a l  environment was suggested. Two 

minor, a s soc ia ted  f a c i e s  i n d i c a t e  deposi t ion  i n  wave- and 

s torm-dominated environments, respect ive ly .  The most common 

t e r r e s t r i a l  f  a c i e s  cons i s t s  of sands tone u n i t s  with l a rge-  

s c a l e  crossbeds ( i n t e r p r e t e d  as  a coas t a l  dune complex) 

separa ted  by conglomerate l a y e r s  and lenses  ( i n t e r p r e t e d  a s  

s tream g rave l s ) .  A minor assoc ia ted  f ac i e s  of trough cross  

bedded sandstone suggests a f l u v i a l  channel deposi t .  

Thickness. The Nepean Formation i s  considerably t h i c k e r  (up 

t o  a t  l e a s t  309. 4 metres) i n  t h e  e a s t e r n  p a r t  of t h e  Ontario 

p o r t i o n  of t h e  Ottawa-St. Lawrence Lowland than i n  t h e  

western pa r t .  This suggests  t h a t  Clarkt s. (1972a, p. 12, 30) 

f i g u r e  of only 44. 2 metres f o r  t h e  equivalent  Cairnside 

Formation i n  t h e  Mallet  (Ste.  Therese) well ,  d r i l l e d  near  

Montreal, excludes a considerable thickness of underlying 

beds t h a t  probably should be r e f e r r e d  t o  t h e  Cairnside 



Formation. Reduced th icknesses  occur i n  t h e  southern  p a r t  

of t h e  Ottawa-St. Lawrence  owla and i n  t h e  v i c i n i t y  of 

prominent Precambrian topographic highs, a s  exemplif ied by 

t h e  absence of t h e  Nepean E'ormation i n  t h e  But ternut  Bay 
I 

roadcut  (Brockv i l l e  map area ,  31B/12; S BR-2 i n  Appendix 1). 

Measured th icknesses  from t h i s  s tudy f o r  t h e  exposed I 

s e c t i o n s  and d r i l l h o l e  i n t e r s e c t i o n s  a r e  l i s t e d  i n  

Appendices 1 and 2 and Table 9 ( t h e  " +" symbol i n d i c a t e s  

t h a t  t h e  e n t i r e  th ickness  of the  formation does not  occur i n  

t h e  exposure o r  d r i l l h o l e ) .  Measurements repor ted  i n  o the r  

pub l i ca t ions  f o r  t h e  exposed sec t ions ,  and f o r  o t h e r  I 

s e c t i o n s  no longer  exposed (AQ OT-5, AQ OT-6, and AQ PE-41, 

a r e  inc luded i n  Appendix I. Bernius ( 1 9 8 1 )  r epor ted  a  

th ickness  of approximately 4 5 . 5  metres f o r  t h e  Nepean , 

Formation, as i n t e r s e c t e d  i n  holes  d r i l l e d  a t  t h e  Canada 

Centre  f o r  Mineral and Energy Technology complex i n  Nepean. 

TABLE 9. Thickness ( i n  m e t r e s )  of t h e  Nepean Formation of t he  Ottawa-St Lawrence Lowland. 

b 

D r i l l h o l e  Thickness 

GDH WE-3 12.2+ 
GDH WE-4 10.W 

Exposure Thickness 
r 

S BR-1 10.47+ 
S BR-2 0.00 

AQ CA-1 3.75+ 
AQ CA-2 0.75+ 

S MA-1 7.7W 
AQ OT-7 1.75+ 

S OT-3 6.35+ 
AQ PE-1 2.Ow 
AQ PE-3 1.3W 
LQ WE-1 2.00+ 
LQ WE-5 2.5W 

S WE-1 3.1W 

D r i l l h o l e  Thickness  

DH AL-1 258.8+ 
DH AL-3 309.4+ 

GDH AR-1 9.1+ 
GDH BR-1 6.8+ 
GDR BR-2 26.7+ 
GDH BR-6 3.4 
GDH CA-1 31.1 
GDH CA-2 20.1+ 
GDH CA-3 1.2+ 
GDH CA-4 5.1+ 
GDH HA-1 10.9+ 
GDH ME-2 0.0 

D r i l l h o l e  Thickness 

DH MO-1 45.3 
DH HO-2 19.8+ 

GDH OT-1 9.1+ 
GDH OT-3 6.4+ 

DH OT-5 60.4 
GDH PE-1 4 . w  
GDH PE-2 13.7+ 
GDH PE-3 36.9 

DH RU-24 159.3+ 
GDH VA- 1 9.1+ 
GDH WE-1 20.3+ 
GDH WE-2 22.6+ 



a. The Nepean Formati on contains  t h e  i n a r t i c u l a t e  

brachiopod L i n g u l e ~ i s  acuminata (Wilson 1946a, p. 12) ,  r a r e  

pelecypods and gastropods (Wolf and Dalrymple 1985, p. 115), 

and var ious  t r a c e  f o s s i l s :  Cl imact ichni tes  ( l adder - l ike  

t r a i l s  ), P r o t i c h n i t e s  (ar thropod crawling t r a c e s  ), 

A r e n i c o l i t e s  (u-shaped burrows ), D i ~ l o c r a t e r i o n  (u-shaped 

burrows ) , Skoli thos ( v e r t i c a l  and i n c l i n e d  burrows ) , and 

Monocraterion ( v e r t i c a l  burrows ) (Wolf and Dalrymple 1984, 

1985). I n  t h e  Brockvil le  map a rea  (31B/12) t h e  Nepean 

Formation has not yielded any conodonts, but overlying 

s t r a t a  of t h e  March Formation con ta in  an Upper Tremadocian 

(Lower Ordovician) conodont fauna (Greggs and Bond 1971; 

Bond and Greggs 1973). I n  t h e  Ottawa map a rea  (31G/5) t h e  

upper p a r t  of t h e  Nepean Formation conta ins  a younger Lower 

Arenigian (Lower Ordovician) conodont fauna (Brand and Rust 

1977a). An Upper Cambrian t o  Lower Ordovician age i s  

t h e r e f o r e  ind ica ted  f o r  t h e  Nepean Formation, with t h e  age 

of t h e  upper contac t  becoming younger northward. 

A t  Ausable Chasm i n  nor theas te rn  New York S t a t e ,  t h e  

equ iva len t  Keesevi l le  Formation has y ie lded  Middle Cambrian 

t r i l o b i t e s  (F i she r  1968, p. 16).  

Beekmantown Grouw (March and Oxford Formations) 

The sequence of Lower Ordovician dolostone was named 

t h e  Beekmantown Group by Clarke and Schuchert (1899). I t  

was named f o r  t h e  v i l l a g e  of Beekmantown i n  nor theas tern  New 



York S t a t e ,  where it outcrops,  The Beekmantown Group has 

been subdivided i n t o  two formations (Table  6 ) :  t h e  lower, a 

sandy u n i t  which was removed from t h e  Potsdam Group by 

Cushing ( 1908) and r e f e r r e d  t o  by him as  t h e  Theresa 

Formation; and t h e  upper, a l e s s  sandy u n i t  which was 

r e f e r r e d  t o  by Gushing ( 1916) a s  t h e  Ogdensburg Formation. 

I n  s o u t h e a s t e r n  Ontar io  t h e  lower u n i t  was named t h e  March 

Formation, and t h e  upper u n i t  t h e  Oxford Formation, by 

Wilson ( 1 9 3 7 )  (Table 6 ) .  I n  sou the rn  Quebec the  Theresa 

Formation i s  o v e r l a i n  by t h e  Beauharnois Formation 

(Globensky 1982a, 1982b) (F igure  6 ) .  Because of t h e  

d i f f e r e n t  l i t h o l o g i c a l  parameters used t o  d i s t i n g u i s h  t h e  

Theresa and Ogdensburg Formations, and t h e  March and Oxford 

Formations, t h e  upper con tac t  of t h e  Theresa Formation i s  

s t r a t i g r a p h i c a l l y  lower than  t h e  upper c o n t a c t  of t h e  March 

Formation. Cushing' s ( 1916) d e f i n i t i o n  of t h e  Theresa- 

Ogdensburg con tac t  i s  very d i f f i c u l t  t o  apply i n  p r a c t i c e  

( S e l l e c k  1984, p. 119), b u t  Wilson' s (1946a, p. 13-14) 

d e f i n i t i o n  of t h e  March-Oxford c o n t a c t  ( t h e  t o p  of t h e  

h i g h e s t  occurrence of sand i n  any quan t i ty ,  o r  t h e  t o p  of 

t h e  uppermost sandy bed) i s  r e l a t i v e l y  easy  t o  apply. 

March Formation 

Def in i t ion .  The Lower Ordovician March Formation ( P l a t e  5 )  

a s  o r i g i n a l l y  proposed by Wilson (1937) cons i s t ed  of 

in te rbedded  qua r t z  sands tone  and dolos  tone.  The sands tone  



P l a t e  5. March Formation, Carleton Place  (Duff y ) quarry 

(Carleton Place map area,  31F/1; LQ CA-4 i n  

Appendix 1 ) .  The prominent l i g h t  coloured bed 

i s  quartz  sandstone. Photo RW-4-21 ( 1 9 8 2 ) .  



beds a r e  commonly dolomitic,  and t h e  dolostone beds a r e  

commonly sandy. The formation was named f o r  March Township 

i n  t h e  Ottawa map a rea  ( 3 1 ~ / 5 ) ,  where it outcrops.  Wilson 

(1946a, p.12-13) placed t h e  conformable lower con tac t  a t  t h e  

base of t h e  lowest dolomitic bed and t h e  conformable upper 

con tac t  a t  t h e  top  of t h e  h ighes t  occurrence of sand i n  any 

quan t i ty .  Wilson' s  ( 1946a) i n t e n t i o n  was f o r  t h e  formation 

t o  r ep resen t  a  t r a n s i t i o n  between quartz  sandstone of t h e  

underlying Nepean Formation and dolos tone of t h e  overlying 

Oxford Formation. Bond and Greggs ( 1 9 7 3 ,  p. 1142 included 

i n t e r v a l s  of sandy dolostone i n  t h e  overlying Oxford 

Formation, thus  reducing t h e  e f fec t iveness  of cons ider ing  

t h e  March Formation as a  t r a n s i t i o n  zone. I n  add i t ion ,  t h e  

r e d e f i n i t i o n s  by Bond and Greggs ( 1 9 7 3 )  r e s u l t e d  i n  t h e  

March-Oxford formational contac t  being l e s s  d i s t i n c t i v e  as 

it was marked only by t h e  d i f f e r e n c e  between dolomi t ic  

sandstone and sandy dolostone (Rogers 1980, p. 9 ) .  A s  t h e  

use of t h i s  parameter i s  not f eas ib le ,  t h e  t o p  of t h e  March 

Formation i s  recommended t o  be placed a t  t h e  upper l i m i t  of 

t h e  common occurrence of quartz  sand. 

A s  noted above, t h e  March Formation i s  equiva lent  t o  

t h e  Theresa Formation and lowermost Ogdensburg Formation of 

ad jacen t  New York S t a t e  and t o  t h e  Theresa Formation and 

lowermost Beauharnois Formation of ad j  acent  Quebec (Table 

6 ) .  D i s t i n c t i v e  b lu i sh  grey, dolomit ic  quar tz  sandstone 

occurr ing  i n  t h e  lower p a r t  of t h e  Theresa Formation i n  New 



York S t a t e  i s  very  s i m i l a r  t o  t h a t  p r e s e n t  i n  t h e  lower  p a r t  

of t h e  March Formation i n  a d j a c e n t  Ontar io .  

D i s t r i b u t i o n .  The March Formation ou tc rops  s p o r a d i c a l l y  

a long  t h e  margins of t h e  Ottawa-St. Lawrence Lowland i n  t h e  

Mallorytown (31B/5), B rockv i l l e  (31B/12), M e r r i c k v i l l e  

(31B/13), Westport (31C/9), P e r t h  (31C/16), C a r l e t o n  P lace  

3 1 F 1 ,  Arnpr io r  (31F/8),  Ottawa (31G/5), Thurso (31G/ l l ) ,  

and Hawkesbury (31G/10) map a r e a s  (F igu re  9 ) .  I t  g e n e r a l l y  

subcrops  beneath  o v e r l y i n g  format ions  throughout  t h e  

Lowland, b u t  u s u a l l y  does no t  occur  i n  t h e  v i c i n i t y  of 

prominent Precambrian topographic  highs.  

Many of t h e  exposed s e c t i o n s  of t h e  March Formation a r e  

d e s c r i b e d  i n  Appendix 1, which i n c l u d e s  r e f e r e n c e s  t o  o t h e r  

pub l i shed  s e c t i o n  d e s c r i p t i o n s .  Good exposures which a r e  

used h e r e i n  a s  t h e  p r i n c i p a l  r e f e r e n c e  s e c t i o n s  a r e  t h e  

B r o c k v i l l e  (Permanent) quar ry  (LQ BR-3, B r o c k v i l l e  map a r e a ,  

31B/12) and t h e  South Glouces te r  (Armbro) qua r ry  (LQ OT-7, 

Ottawa map a rea ,  31G/5). The upper c o n t a c t  of  t h e  March 

Formation i s  exposed i n  bo th  q u a r r i e s .  Another good 

exposure  of t h e  March Formation i s  t h e  Smith1 s F a l l s  

( S h i r l e y )  qua r ry  (LQ PE-1, P e r t h  map a rea ,  31C/16). A s  

i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have i n t e r s e c t e d  

t h e  format ion;  r e f e r e n c e s  t o  d r i l l h o l e  d e s c r i p t i o n s  a r e  

i n c l u d e d  i n  Appendix 2. 





5 3  

L i  tholosv.  The March Formation c o n s i s t s  of interbedded 

quar tz  sands tone,  dolomi t ic  quar tz  sandstone, sandy 

dolos tone,  and dolos tone. Quartz  sands tone u n i t s  have a 

maximum th ickness  i n  excess of 10 metres, while u n i t  

th icknesses  of o t h e r  li thologies  range up t o  s e v e r a l  metres. 

Shaly pa r t ings  occur  throughout t h e  formation, and 

g l a u c o n i t i c  p a r t i n g s  a r e  present  i n  t h e  dolostones and sandy 

dolostones.  Boulders and cobbles of q u a r t z i t e  occur i n  t h e  

Butternut  Bay roadcut  (Brockvi l le  map area,  31B/12; S BR-2 

i n  Appendix I ) ,  ad jacent  t o  t h e  s t e e p l y  dipping contac t  with 

a prominent Precambrian topographic high. 

Quartz sandstones of the March Formation a r e  

l i t h o l o g i c a l l y  s i m i l a r  t o  those of t h e  underlying Nepean 

Formation. They a r e  t h i n l y  t o  t h i c k l y  bedded, f i n e  t o  

coarse  grained, and well  sor ted .  The sandstones range i n  

colour  from white t o  l i g h t  grey, brown, reddish brown, and 

green; and weather white t o  l i g h t  grey and brown t o  reddish  

brown. Small brown-weathering spo t s  a r e  common, and a r e  t h e  

r e s u l t  of d i f f u s i o n  i n t o  t h e  surrounding pore spaces of i r o n  

der ived  from d e t r i t a l  p y r i t e ,  magnetite. o r  i l m e n i t e  gra ins .  

The quar tz  g ra ins  a r e  subrounded t o  wel l  rounded. Two types 

of cement a r e  common: quartz ,  which renders  t h e  rock more 

r e s i s t a n t  t o  weathering; and c a l c i t e ,  which r e s u l t s  i n  a 

more f r i a b l e  rock. Cross bedding, r i p p l e  marks, and burrows 

a r e  common. 

The do1 omi ti c quar tz  sands tones and sandy do1 os tones 

a r e  l i g h t  t o  medium brownish t o  b l u i s h  grey i n  colour.  and 



weather brownish grey t o  buff t o  reddish  brown. They a r e  

t h i n l y  t o  t h i c k l y  bedded and con ta in  f i n e l y  t o  medium 

c r y s t a l l i n e  carbonate and well  rounded, f i n e  t o  coarse 

grained quar tz  sand. Some dolomit ic  sandstone beds a r e  

calcareous,  and some sandy dolostone beds a r e  c a l c i t i c .  

Burrows and c a l c i t e - f  i l l e d  vugs a r e  common. 

Dolostones of t h e  March Formation a r e  l i t h o l o g i c a l l y  

s i m i l a r  t o  those  of t h e  over ly ing  Oxford Formation. They 

a r e  l i g h t  t o  medium brownish t o  greenish  grey i n  colour, and 

weather l i g h t  grey t o  buff t o  reddish  brown. They a r e  

t h i n l y  t o  t h i c k l y  bedded, s u b l i  thographic t o  medium 

c r y s t a l l i n e ,  and c a l c i t i c  t o  non-ca lc i t ic .  Algal ly  bound 

laminae and c a l c i t e - f  i l l e d  vugs a r e  common. 

The chemical composition of t h e  March Formation i s  

approximated by t h e  average of d r i l l c o r e  analyses repor ted  

by Powell and Klugman (1979, Appendix 2 )  f o r  a  30. 5-metre 

s e c t i o n  i n t e r s e c t e d  i n  t h e  Ontar io Minis try of Natural 

Resources (Eas tern  Region) Lanark E d r i l l h o l e  (Pe r th  map 

area ,  31C/16; GDH PE-3 i n  Appendix 2 ) ,  a s  follows: 41. 1% 

Si02, 0. 72% Fe2O3, 2. 77% Al2O3, 19. 9% CaO, 10. 1% MgO, and 

26. 8% l o s s  on i g n i t i o n .  

The March Formation was deposi ted i n  a  s u p r a t i d a l  t o  

s u b t i d a l  environment. Supra t ida l  t o  i n t e r t i d a l  depos i t ion  

and h y p e r s a l i n i t y  a r e  implied by c a l c i t e - f i l l e d  vugs 

( o r i g i n a l l y  su lpha te  nodules ) and a l g a l  laminat ion i n  t h e  

dolos tones.  I n t e r t i d a l  depos i t ion  i s  implied by b i p o l a r  

crossbedded quar tz  sandstone conta in ing  d i s c r e t e  v e r t i c a l  



burrows. Subt ida l  depos i t ion  i s  i n d i c a t e d  by highly 

b i  o turba ted  do1 omi ti c quar tz  sands tone  (Bond and Greggs 

1973, p. 1147-1150). A s i m i l a r  environment was i n f e r r e d  f o r  

t h e  Theresa Formation of ad jacent  New York S t a t e  by Se l l eck  

(1984).  

Thickness. The thickness  of t h e  March Formation shows a  

genera l  southeastward inc rease ,  ranging from 6. 6 metres i n  

t h e  Car le ton  Place map a rea  (31F/1) t o  63. 7  metres i n  t h e  

Alexandria map a rea  ( 3 1G/7). A continued southeastward 

i n c r e a s e  i n  adjacent  Quebec i s  i n d i c a t e d  by a  thickness  of 

73. 8 metres f o r  t h e  p a r t i a l l y  equiva lent  Theresa Formation 

i n  t h e  Mallet  (Ste .  Therese) wel l ,  d r i l l e d  near Montreal 

(Clark  1972a, p. 12, 30). Reduced th icknesses  occur i n  t h e  

southern  p a r t  of t h e  Ottawa-St. Lawrence Lowland i n  t h e  

v i c i n i t y  of prominent Precambrian topographic highs, as 

exemplif ied by t h e  absence of t h e  March Formation i n  t h e  

Ontar io  Minis t r y  of Transpor ta t ion  and Communications 

Mer r i ckv i l l e  7  d r i l l h o l e  ( ~ e r r i c k v i l l e  map area,  31B/13; GDH 

ME-2 i n  Appendix 2 ) .  

Measured thicknesses  ( i n  metres 1 f o r  t h e  exposed 

s e c t i o n s  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 10 ( t h e  " + ' I  symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not  occur i n  t h e  

exposure o r  d r i l l h o l e ) .  I n  add i t ion ,  t h e  thickness  of t h e  

March Formation a t  South Gloucester  (Ottawa map area,  31G/5) 

i s  16. 2 metres (equal t o  t h e  sum of t h e  i n t e r s e c t i o n  i n  GDH 



OT-3 and t h e  s e c t i o n  i n  LQ OT-7, l e s s  8. 4 metres o v e r l a p ) ;  

and t h e  t h i ckness  a t  Brockv i l l e  (Brockv i l l e  map a rea ,  

31B/12) i s  2 4 . 9 +  metres (equa l  t o  t h e  sum of t h e  i n t e r -  

s e c t i o n  i n  GDH BR-4 and t h e  s e c t i o n  i n  LQ BR-3, l e s s  7. 6 

metres o v e r l a p ) .  Measurements r e p o r t e d  i n  o t h e r  

p u b l i c a t i o n s  f o r  t h e  exposed s e c t i o n s  of Table 10, and f o r  

LQ BR-4 which i s  no longe r  exposed, a r e  i nc luded  i n  Appendix 

1. Bernius (1981) r e p o r t e d  a  t h i ckness  of approximately  8. 5 

m e t r e s  f o r  t h e  March Formation, a s  i n t e r s e c t e d  i n  ho les  

d r i l l e d  a t  t h e  Canada Cent re  f o r  Mineral and Energy 

Technology complex i n  Nepean. 

TABLE 10.  Th ickness  ( i n  m e t r e s )  of t h e  Harch Format ion  of t h e  Ot tava-St .  Lawrence Lowland. 

u. The March Formation con ta ins  t h e  same marine t r a c e  

f o s s i l  assemblage as  t h e  under ly ing  Nepean Formation, except  

f o r  t h e  absence of C l imac t i chn i t e s  and P r o t i c h n i t e s .  Some 

do los tone  beds con ta in  s t r o m a t o l i t e s ,  and some do los tone  and 

sandy dolos  t one  beds c o n t a i n  numerous gast ropods.  I n  t h e  

B r o c k v i l l e  map a r e a  (31B/12), a  change i n  conodont faunas 

D r i l l h o l e  Thickness  

DH MO-2 33.5 
DH MO-3 31.7+ 

GDH OT-3 9.4+ 
GDH OT-4 14.3+ 
GDH OT-5 6.W 
GDH OT-6 7 . H  

DH OT-5 17.6 
DH OT-9 5.2+ 

GDH PE-3 34.4+ 
DH RU-24 20.1 
DH RU-26 3. ()c 

GDH WE-4 8.9 
DH KI-2 16.7+ 

Exposure  T h i c k n e s s  

LQ BR-1 6.45+ 
LQ BR-3 12.10+ 
LO BR-5 4.5W 
LQ BR-6 4 .5W 
AQ BR-1 1 .9W 

S BR-2 6 .4W 
S BR-3 8.70-4- 
S BR-4 &.so+ 

LQ CA-4 4.30-4- 
S MA-1 4.70-4- 

LO ME-3 3 .4W 
LQ OT-7 15.19+ 
LQ OT-8 4.60+ 

Exposure Th ickness  

LQ OT-10 1 .7W 
S OT-1 6.03+ 
S OT-2 0.57+ 
S OT-3 0.35+ 

LQPE-1 11 .OW 
LQ PE-4 5 . 1 9  
AQ PE-2 2 .5W 
LQWE-2 3.6% 
LO WE-3 3 .8W 
LQ WE-4 8.30+ 

S WE-1 3 . 5 9  

D r i l l h o l e  Th ickness  

DH At-1 63.1 
DH AL-3 63.7 

GDHBR-1 9.4+ 
GDH BR-3 1.2+ 
GDH BR-4 20.4+ 
GDH BR-5 13.4+ 
GDH BR-6 5 . w  
GDHCA-1 6.9 
GDHCA-3 9.2+ 
GDH CA-4 6.6 
GDH HA-1 26.3 
GDH HE-2 0.0 

DH HO-1 35.3 



probably i n d i c a t i n g  t h e  Tremadocian-Arenigian boundary was 

recognized by Greggs and Bond (1971) and Bond and Greggs 

( 1 9 7 3 ) .  This boundary occurs a t  t h e  upper con tac t  of t h e i r  

March Formation, t h a t  i s ,  wi th in  t h e  upper p a r t  of t h e  March 

Formation of t h i s  study. I n  t h e  Ottawa map a r e a  (31G/5), 

t h e  upper p a r t  of t h e  underlying Nepean Formation conta ins  a 

Lower Arenigian conodont fauna (Brand and Rust 1977a). A 

Lower Ordovician age i s  t h e r e f o r e  i n d i c a t e d  f o r  t h e  March 

Formation, with t h e  age of both lower and upper con tac t s  

becoming younger northward. 

Def in i t ioq .  The Lower Ordovician Oxford Formation ( P l a t e  6 )  

as  o r i g i n a l l y  proposed by Wilson (1937) cons i s t ed  of 

dolos tone  with subordinate  s ha ly  and sandy in terbeds .  I t  

was named f o r  outcrops i n  Oxford Township, i n  t h e  

Mer r i ckv i l l e  (31B/13) and Kemptville (31G/4) map areas .  

Wilson1 s ( 1946a, p. 14) d e f i n i t i o n  of t h e  conformable lower 

c o n t a c t  with t h e  March Formation, t h e  t o p  of t h e  uppermost 

sandy bed, i s  modified here as  t h e  upper l i m i t  of common 

occurrence of quartz  sand. The disconformable upper contac t  

wi th  t h e  Rockcl i ffe  Formation i s  a t  t h e  base of t h e  

over ly ing  sequence of quartz  sands tone  and sha le .  

A s  noted above, t h e  Oxford Formation i s  equiva lent  t o  

a l l  but  t h e  lowest p a r t  of t h e  Ogendsburg Formation of New 



P l a t e  6. Oxford Formation, Trans Canada P i p e l i n e s  

L imi ted  excava t ion ,  H a l l v i l l e  (Winches te r  

map a r e a ,  31G/3; UTM 4628603, 4992510N). 



York S t a t e  and t o  a l l  but  t h e  lowest p a r t  of t h e  Beauharnois 

Formation of Quebec (Table 6). 

D i s t r i b u t i o n .  As i n d i c a t e d  i n  Figure 9, t h e  Oxford 

Formation outcrops s p o r a d i c a l l y  i n  a l l  map a reas  of t h e  

Ontar io  p o r t i o n  of t h e  Ottawa-St. Lawrence Lowland except 

Mallorytown ( 3 1B/5), where only u n i t s  s t r a t i g r a p h i c a l l y  

below t h e  Oxford Formation outcrop; and Huntingdon (31G/1), 

where only u n i t s  s t r a t i g r a p h i c a l l y  above t h e  Oxford 

Formation are interpreted t o  subcrop beneath s u r f i c i a l  

depos i t s .  The formation subcrops beneath over ly ing  bedrock 

formations i n  t h e  c e n t r a l  and northern p a r t s  of t h e  Lowland. 

Many of t h e  exposed s e c t i o n s  of t h e  Oxford Formation 

a r e  descr ibed  i n  Appendix 1, which includes references  t o  

o t h e r  publ ished s e c t i o n  desc r ip t ions .  Good exposures which 

a r e  used h e r e i n  as  r e fe rence  s e c t i o n s  a r e  t h e  Brockvi l le  

(Permanent) quarry (LQ BR-3, Brockvi l le  map area ,  31B/12); 

t h e  South Gloucester (Armbro) quarry (LQ OT-7, Ottawa map 

area ,  31G/5); t h e  I roquois  ( ~ e t t e r l y )  quarry (LQ MO-3, 

Morrisburg map area,  31B/14); and t h e  Cumberland quarry  (AQ 

TH-2, Thurso map area,  3 1 1  1 ) The p r i n c i p a l  r e fe rence  

s e c t i o n s  f o r  t h e  lower p a r t  of t h e  Oxford Formation 

( inc lud ing  t h e  lower con tac t )  a r e  t h e  Brockvil le  (Permanent) 

I quar ry  and t h e  South Gloucester (Armbro) quarry. The 

p r i n c i p a l  re ference  s e c t i o n  f o r  t h e  upper p a r t  of t h e  

formation ( inc luding  t h e  upper con tac t  ) i s  t h e  Cumberland 

quarry.  A s  i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have 



i n t e r s e c t e d  t h e  formation; re ferences  t o  d r i l l h o l e  

d e s c r i p t i o n s  a r e  included i n  Appendix 2. 

L i  tholoay. The Oxford Formation cons i s t s  mainly of 

dolostone. Shaly in te rbeds  up t o  30 cm t h i c k  occur, and a r e  

commonly glauconi t i c .  Fine t o  coarse grained well  rounded 

quar tz  sand occurs i n  some beds i n  minor amounts a s  f l o a t i n g  

g ra ins ,  and f i n e  t o  medium grained quartz  sandstone occurs 

as i n t e rbeds  up t o  30 cm th ick .  Bond and Greggs ( 1 9 7 6 ,  p. 

2 2 )  d iv ided  t h e  formation i n t o  lower quartzose and upper 

non-quartzose u n i t s .  S teeply  dipping sandy t o  conglomeratic 

dolos tone  c h a r a c t e r i z e s  exposures adj  acent  t o  prominent 

Precambrian topographic highs ( cons i s t ing  of q u a r t z i t e )  

which occur  i n  t h e  Merr ickvi l le  (31B/13) and Kemptville 

(31G/4) map areas .  

Dolostones of t h e  Oxford Formation a r e  l i g h t  t o  medium 

brownish t o  greenish  grey i n  colour,  and weather l i g h t  grey 

t o  buff and reddish  brown. They a r e  t h i n l y  t o  t h i c k l y  bed- 

ded, sub l i thograph ic  t o  medium c r y s t a l l i n e ,  and c a l c i t i c  t o  

non-ca lc i t ic .  Algal ly  bound laminae and c a l c i t e - f i l l e d  vugs 

a r e  common, and q u a r t z - f i l l e d  vugs a r e  a l s o  present .  P y r i t e  

occurs i n  some c a l c i t e - f i l l e d  vugs, and a l s o  i n  some of t h e  

t h i n  in te rbeds .  I n t r a c l a s t i c  beds occur, and a r e  commonly 

o o l i t i c .  The dolostones a r e  a l s o  charac ter ized  by des ic -  

c a t i o n  cracks,  conchoidal f r a c t u r e s ,  s t y l o l i t e s ,  burrows, 

and sof  t-sediment deformation s t r u c t u r e s  ( load  c a s t s  and 

flame s t r u c t u r e s  ) .  Nodules of white che r t  occur l o c a l l y .  



The chemical composition of t h e  Oxford Formation i s  

approximated by t h e  average of analyses  repor ted  by Hewitt 

(1960, p. 20-22) f o r  a 23. 8 metre s e c t i o n  exposed i n  t h e  

I roquois  ( F e t t e r l y  ) quarry (Morrisburg map area,  3 1B/ 14; LQ 

MO-3 i n  Appendix I ) ,  as  follows: 9. 34% Si02, 1. 00% Fe2O3, 

4. 9 4 %  Al203, 26. 48% CaO, 17. 29% MgO, and 39. 79% CO2. 

A s u p r a t i d a l  t o  i n t e r t i d a l  hypersa l ine  depos i t iona l  

environment i s  i n f e r r e d  from t h e  occurrence of c a l c i t e -  

f i l l e d  vugs ( o r i g i n a l l y  su lpha te  nodules ) and a l g a l  

laminat ion  i n  t h e  Oxford Formation. This was a l s o  i n f e r r e d  

f o r  t h e  Ogdensburg Formation of ad jacent  New York S t a t e  by 

Harr i s  and Friedman (1982) on t h e  bas i s  of t h e  presence of 

f i v e  l i t h o f a c i e s :  mottled quar tzose  f e l d s p a t h i c  dolostone 

( s u p r a t i d a l  ) ; algal- laminated dolostone (upper i n t e r t i d a l  t o  

s u p r a t i d a l  ) ; interbedded f o s s i l i f  erous and mottled dolostone 

(upper i n t e r t i d a l  ) ; current- laminated dolos tone (upper 

i n t e r t i d a l ) ;  and s i l i c i f i e d  o o s p a r i t e  (lower i n t e r t i d a l ) .  

Only t h e  f i r s t  t h r e e  l i t h o f a c i e s  a r e  common. 

Thickness. The Oxford Formation i s  considerably t h i c k e r  (up 

t o  197. 5 metres ) i n  t h e  e a s t e r n  p a r t  of t h e  Ontar io p o r t i o n  

of t h e  Ottawa-St. Lawrence Lowland than  i n  t h e  western p a r t .  

A continued eastward i n c r e a s e  i n  adjacent  Quebec i s  

i n d i c a t e d  by a th ickness  of 248. 1 metres f o r  t h e  p a r t i a l l y  

equiva lent  Beauharnois Formation i n  t h e  Mallet (S te .  

Therese) wel l ,  d r i l l e d  near  Montreal (Clark 1972a, p. 12) .  



Measured th icknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n s  and d r i l l  hole  i n t e r s e c t i o n s  of Appendices 1  and 2 

a r e  l i s t e d  i n  Table 11 ( t h e  " + "  symbol ind ica tes  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not occur i n  t h e  

exposure o r  d r i l l h o l e ) .  Measurements repor ted  i n  o the r  

pub l i ca t ions  f o r  t h e  exposed s e c t i o n s  of Table 11 a r e  

included i n  Appendix 1. 

TABLE 11. Thickness ( i n  metres)  of the  Oxford Formation of t he  Ottawa-St. Lavrence Lowland. 

u. Some beds of t h e  Oxford Formation contain numerous 

gastropods (Wilson 1946a, p. 16; Yochelson and Copeland 

1974), and s t r o m a t o l i t e s  and a l g a l  laminat ion a r e  common. A 

small  c o l l e c t i o n  of poorly preserved t r i l o b i t e s  of l a t e  

Lower Ordovician age was descr ibed by Ludvigsen ( 1979). 

Bond and Greggs (1976, p. 2 3 )  noted t h a t  macrofossils  a r e  

r a r e  i n  t h e  upper p a r t  of t h e  formation. The Oxford 

Formation contains  a  Lower Arenigian (Lower Ordovician) 

conodont fauna i n  t h e  Brockvil le  map a rea  (31B/12) (Bond and 

Greggs 1976, p. 2 4 - 2 5 ) .  

D r i l l h o l e  Thickness 

DH HO-3 108.8+ 
GDH OT-4 0.3+ 
GDH OT-5 3.1+ 

DH OT-5 62.2 
DH OT-9 64.9 
DIi RU-24 102.1 
DHRU-26 100.6 

GDH WE-4 3.8 
GDH W I -  I 9.3+ 

DH WI-1 164.6+ 
DH Kl-2 169.5 
DH KI-3 36.3+ 

I 

Exposure Thickness 

LQ BR-2 6. OW 
LQ BR-3 8.0W 
LQ BR-4 5.6W 
AQ BR-2 7.0W 
AQ BR-3 2.0W 
AQ BR-4 10.10-t 

S BR-5 8.15+ 
LQ (2-3 1.7W 
LQ CA-4 4.5W 
LQ KE-2 8.0W 
LQ ME-1 5. OW 
LQ ME-2 1 0 . 4 0 ~  
LQ ME-4 5.40+ 
i 

Exposure Thickness 

S ME-1 4.05+ 
LQ MO-2 0.3W 
LO MO-3 27.62+ 
AQ MO-1 2.8W 
LQ OT-6 1.5W 
LQOT-7 12.11+ 
LQOT-8 7.55+ 
LQ OT-9 8.8W 
LQOT-10 5.05+ 

S OT-2 3.03+ 
S OT-9 0.25+ 

LQ PE-2 4 . l W  
AQ TH-2 1o.oW 

D r i l l h o l e  Thickness 

DHAL-3 197.5 
GDH BR-3 7 . w  
GDH BR-5 4 . w  
GDHCA-1 1.8+ 
GDH CA-4 2.3+ 
GDHHA-1 129.1 
GDHKE-1 9.1+ 
GDHME-1 9.1+ 
GDH ME-2 5.8+ 
GDH HO-1 9.1+ 
GDH HO-2 8.8+ 

DH MO-1 109.4+ 
DHHO-2 105.5+ 



Rockcli  f  f e  Formation 

D e f i n i t i o n .  The sequence of Middle Ordovician l imestone,  

sands  tone,  and s h a l e  which o v e r l i e s  t h e  Beekmantown Group 

was named t h e  Chazy Limestone by Emmons ( 1842). The type  

l o c a l i t y  i s  Chazy Township i n  n o r t h e a s t e r n  New York S t a t e .  

Raymond (1905) r e f e r r e d  t o  t h e  Chazy Group of t h e  Ottawa 

Va l l ey  as  t h e  Aylmer Formation. Wilson (1937) i n t roduced  

t h e  Rockc l i f f e  Formation ( P l a t e s  7 and 8 )  t o  r e f e r  t o  t h e  

lower  p a r t  of Raymond' s ( 1905)  Aylmer Formation, and t h e  S t .  

Mart in  Formation t o  r e f e r  t o  t h e  upper p a r t .  The R o c k c l i f f e  

Formation as  o r i g i n a l l y  proposed by Wilson (1937) c o n s i s t e d  

o f  in te rbedded  qua r t z  sands tone  and s h a l e .  I t  was named f o r  

R o c k c l i f f e  Park i n  t h e  Ottawa map a r e a  31G/5, where it 

outc rops .  The disconformable  lower  c o n t a c t  wi th  t h e  Oxford 

Formation i s  t h e  t o p  of t h e  under ly ing  do los tone  sequence. 

Wilson (1937, p. 48-49; 1946a, p. 17) observed t h e  lower  

c o n t a c t  of t h e  Rockc l i f f e  Formation i n  an  exposure a t  Skead 

Road, h e r e i n  t h e  Rothwell Heights roadcu t  (Ottawa map a rea ,  

31G/5; S OT-9 i n  Appendix 1). The St .  Mart in  Formation a s  

o r i g i n a l l y  proposed by Wilson (1937) c o n s i s t e d  of 

i n t e rbedded  qua r t z  sandstone,  sha l e ,  l imestone,  and s i l t y  

do los tone .  I t  was named f o r  Cap S t .  Martin, near  Montreal. 

The s t r a t a  r e f e r r e d  t o  by Wilson (1937) as t h e  St .  Mart in  

Formation were i nc luded  w i t h i n  t h e  Rockcl i f  f e  Formation by 

Poole e t  a l ,  (1970, p. 250 )  and Williams and Wolf (1982) .  

This i s  i n  accord wi th  C la rk ' s  (1972a, p. 6 )  assignment of 



P l a t e  7 .  R o c k c l i f  f e F o r m a t i o n  ( l o w e r  m e m b e r ) ,  C a n a d i a n  

F o r c e s  B a s e  R o c k c l i f f e  ( O t t a w a  map area, 

31G/5; UTM 4502403,  5033700N) .  P h o t o  RW-2-37 

( 1 9 8 2 ) .  



P l a t e  8. Shadow Lake Formation ove r ly ing  t h e  Rockcli f f e  

Formation, Pr ince  of Wales Falls, Hog's Back 

Park, Ottawa (Ottawa map a rea ,  31G/5; S OT-5a 

in Appendix 1). 



t h e  l i t h o l o g y  occurr ing  a t  Cap S t .  Martin (medium t o  

c o a r s e l y  c r y s t a l l i n e  l imes tone )  t o  member s t a t u s  w i t h i n  t h e  

Laval Formation of t h e  Chazy Group. The disconformable 

upper con tac t  of t h e  ~ o c k c l i f f e  Formation wi th  t h e  Ottawa 

Group t h e r e f  o r e  r equ i re s  r e d e f i n i t i o n ;  i t  i s  r ede f ined  here  

a s  t h e  upper l i m i t  of occurrence of s h a l e  i n t e r b e d s  g r e a t e r  

t h a n  10 cm th i ck .  

The Rockclif f e  Formation can be subdivided i n t o  lower 

and upper ( S t .  Mart in)  members; in terbedded qua r t z  sands tone  

and s h a l e  occur i n  both members, t h e  upper member being 

d i s t i n g u i s h e d  by t h e  a d d i t i o n a l  presence of limes tone  and 

s i l t y  dolostone in t e rbeds .  The con tac t  between t h e  members 

co inc ides  with  t h e  base of Wi$son' s (1937) S t .  Martin 

Formation. The l i t h o l o g y  c o n s t i t u t i n g  Clark' s ( 1972a, p. 6 3  ) 

St .  Martin Member (medium t o  coa r se ly  c r y s t a l l i n e  l imes tone)  

occurs  a s  beds w i t h i n  Wilson's (1937) St .  Martin Formation, 

h e r e i n  t h e  upper (st. Mart in)  member (Table 6). 

The redef ined  Rockclif  f e  Formation i s  t h e r e f  o r e  

equ iva len t  t o  t h e  Laval Formation of ad jacen t  Quebec, t h e  

lower member being equ iva len t  t o  t h e  Ste .  Therese Member and 

t h e  upper member t o  t h e  r e s t  of t h e  Laval Formation 

i n c l u d i n g  Clark ' s  (1972a) S t .  Martin Member (Table  6 ) .  

D i s t r ibu t ion .  The Rockclif  f e Formation outcrops 

s p o r a d i c a l l y  and subcrops beneath younger bedrock formations 

i n  t h e  c e n t r a l  and nor the rn  p a r t s  of t h e  Ottawa-St. Lawrence 

Lowland (Figure  1 0 ) .  I n  t h e  southern  p a r t  of t h e  Lowland, 





only u n i t s  s t r a t i g r a p h i c a l l y  below t h e  Rockclif f e Formation 

outcrop i n  t h e  Mallorytown (31B/5), Brockvi l le  (31B/12), and 

Mer r i ckv i l l e  (31B/13) map areas .  

Many of t h e  exposed sec t ions  of t h e  Rockcl i f fe  

Formation a r e  des c r ib& i n  ~ p p e n d i x  1, which includes 

r e fe rences  t o  o t h e r  published s e c t i o n  desc r ip t ions .  Good 

exposures which a r e  used here in  as  r e fe rence  s e c t i o n s  a r e  

t h e  Hawkesbury quarry (LQ HA-2, Hawkesbury map area,  

3 1 G /  10) ; t h e  escarpment a t  Canadian Forces Base Rockclif f e 

(S OT-10, Ottawa map area,  31G/5); and t h e  Cumberland quarry 

(AQ TH-2, Thurso map area,  3 1 )  The p r i n c i p a l  re ference  

s e c t i o n  f o r  t h e  lower member of t h e  Rockcl i f fe  Formation 

( inc lud ing  t h e  lower contac t )  i s  t h e  Cumberland quarry. The 

p r i n c i p a l  r e fe rence  sec t ions  f o r  t h e  upper member of t h e  

formation ( inc lud ing  t h e  lower c o n t a c t )  a r e  t h e  Hawkesbury 

quarry  and t h e  escarpment a t  CFB Rockcl i ffe .  A s  i nd ica ted  

i n  Appendix 2, many d r i l l  holes have i n t e r s e c t e d  t h e  

formation; re ferences  t o  d r i l l h o l e  d e s c r i p t i o n s  a r e  included 

i n  Appendix 2. 

Li tholosy.  The Rockclif f  e  Formation c o n s i s t s  mainly of 

in terbedded quar tz  sands tone and sha le ,  wi th  interbedded 

s ha ly  b i o c l a s t i c  l imestone and s h a l e  predominating i n  t h e  

upper member of t h e  formation i n  t h e  e a s t e r n  p a r t  of t h e  

Ontar io  p o r t i o n  of t h e  Lowland. 

The quar tz  sandstones a r e  l i g h t  grey t o  l i g h t  greenish 

grey i n  colour ,  greenish grey weathering, very t h i n l y  t o  



t h i c k l y  bedded, calcareous t o  non-calcareous, and genera l ly  

f i n e  grained. Coarse t o  very coarse grained in te rbeds  up t o  

one metre t h i c k  a r e  present ,  as  a r e  dark  green sha ly  

p a r t i n g s .  Crossbedding, des icca t ion  cracks,  r i p p l e  marks, 

f l u t e  c a s t s ,  and burrows a r e  common. 

The s h a l e s  a r e  dark grey t o  dark green t o  maroon. The 

maroon colour  was noted only i n  t h e  Arnprior  (31F/8) and 

Car le ton  Place (31F/1) map areas ,  i n  t h e  northwestern p a r t  

of t h e  Lowland. Shale u n i t s  a r e  up t o  2. 5 metres th ick ,  and 

commonly con ta in  t h i n  in terbeds  of f i n e  grained quar tz  

s ands tone. 

A basa l  quartz-pebble conglomerate occurs l o c a l l y ;  i t  

i s  very t h i n l y  t o  medium bedded, and f r e s h  and weathered 

s u r f a c e s  a r e  medium grey. I n  t h e  Rothwell Heights roadcut 

(Ottawa map area,  31G/S; S OT-9 i n  Appendix I ) ,  t h e  

conglomerate i s  65 cm thick.  No basa l  conglomerate occurs 

i n  t h e  Dunrobin quarry (Ottawa map area,  31G/5; LQ OT-6 i n  

Appendix 1 ) .  The basal  u n i t  i n  t h e  Dames and Moore d r i l l  

ho le  RH4 (Winchester map area,  31G/3; DH WI-2 i n  Appendix 2 )  

i s  a medium t o  coarse grained quar tz  sandstone 4. 6 metres 

t h i c k  (Bond and Greggs 1976, p. 2 2 ) .  

The s h a l y  b i o c l a s t i c  l imestones of t h e  upper member of 

t h e  Rockcli f  f  e Formation a r e  subl i thographic  t o  f i n e l y  

c r y s t a l l i n e .  Some beds a r e  sandy. I n  t h e  e a s t e r n  p a r t  of 

t h e  Ontar io p o r t i o n  of t h e  Lowland, t h e  upper member i s  a l s o  

cha rac te r i zed  by in te rbeds  up t o  4. 5 metres t h i c k  of medium 

t o  coa r se ly  c r y s t a l l i n e  f o s s i l i f e r o u s  l imestone (equiva lent  



t o  Clark' s ( 1  972a, p. 6 3 )  st. Martin Member). The l a t t e r  a r e  

medium t o  massive bedded and medium grey i n  colour ,  weather 

brownish grey, and commonly conta in  crossbedding and 

s t y l o l i t e s .  In terbeds  up t o  70 cm t h i c k  of c a l c i t i c  t o  non- 

c a l c i t i c  s i l t y  dolostone with conchoidal f r a c t u r e s  a l s o  

I occur i n  t h e  upper member. These dolostones a r e  f i n e l y  

c r y s t a l l i n e  and l i g h t  t o  medium grey i n  colour,  and weather 

buff t o  reddish  brown. 

The Rockcl i ffe  Formation was deposi ted i n  a  s u p r a t i d a l  

I t o  s u b t i d a l  i n t r a c o n t i n e n t a l  s h e l f  environment. Pe r iod ic  

I exposure i s  ind ica ted  by des icca t ion  cracks,  and an eastward 
I 
I 

i n c r e a s e  i n  water depth i s  suggested by t h e  geographic 

d i s t r i b u t i o n  of t r a c e  f o s s i l  f a c i e s  (Hofmann 1979, p. 29-30). 

The te r r igenous  c l a s  t i c s  were der ived from Precambrian 

topographic highs, sugges t ing  u p l i f t  i n  a reas  t o  t h e  west. 

-. The Rockclif f e  Formation i s  considerably t h i c k e r  

(up t o  1 2 4 . 9  metres)  i n  t h e  e a s t e r n  p a r t  of t h e  Ontar io 

p o r t i o n  of t h e  Lowland than  i n  t h e  western p a r t .  The 

equiva lent  Lava1 Formation i s  126.  2 metres t h i c k  i n  t h e  O i l  

Se lec t ions  (L t  Assomption) well,  d r i l l e d  near Montreal (Clark 

1972a, p. 12) .  The maximum thickness  noted f o r  t h e  lower 

member of t h e  Rockcl i ffe  Formation i n  Ontar io i s  59.0 metres 

(Hawkesbury map area,  31G/10). The th ickness  of t h e  upper 

member inc reases  eastward from 7.0 metres i n  t h e  Ottawa map 

a r e a  (31G/5) t o  105. 5 metres of equivalent  s e c t i o n  i n  t h e  

O i l  Se lec t ions  ( L f  Assomption) well  (Clark 1972a, p. 12,  6 4 ) .  
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Measured th icknesses  ( i n  metres) of t h e  lower and upper 

members f o r  t h e  exposed s e c t i o n s  and d r i l l h o l e  i n t e r s e c t i o n s  

of Appendices 1  and 2 a r e  l i s t e d  i n  Table 12 ( t h e  " +" symbol 

i n d i c a t e s  t h a t  t h e  e n t i r e  thickness  of t h e  member does not 

occur  i n  t h e  exposure o r  d r i l l  ho le ) .  Measurements repor ted  

i n  o t h e r  pub l i ca t ions  f o r  t h e  exposed sec t ions  of Table 12 

a r e  inc luded i n  Appendix 1. 

T A B L E  1 2 .  T h i c k n e s s  ( i n  m e t r e s )  o f  t h e  R o c k c l i f f e  F o r m a t i o n  o f  t h e  O t t a w a - s t .  L~~~~~~~ 

L o w l a n d .  

u. Crinoids,  bryozoa, and brachiopods (Raymond 19 11; 

Wilson 1946a, p. 20-21) a r e  abundant i n  t h e  l imestone beds of 

t h e  upper member of t h e  Rockcl i ffe  Formation. Trace f o s s i l s  

produced mainly by worms and t r i l o b i t e s  a r e  common i n  t h e  

t e r r igenous  beds; crawling t r a c e s  and feeding burrows a r e  

most prevalent ,  and r e s t i n g  t r a c e s ,  dwell ing burrows, and 

borings a l s o  occur (Hofmann 1979). The s h e l l y  f o s s i l s  

i n d i c a t e  a  Chazyan age f o r  t h e  Rockcl i ffe  Formation (Barnes I 

L 

LOKER MEMBER UPPER HEHBER 

Exposure Thickness 

LQ CA-2 4.60+ 
LQ HA-2 5.00+ 
AQ HO-2 1.5W 
LQ OT-6 3.5W 

S OT-7 6.30+ 
S OT-9 3.55+ 
S OT-10 10.3W 

AQ TH-2 10.00+ 

Exposure Thickness 

LA EA-2 4. 50+ 
S OT-5a 9.2W 
S OT-10 10.10+ 

Drillhole Thickness 

GDHAL-1 9. I+ 
DH AL-2 12.2+ 
DH AL-3 53.9 

GDH HA-1 59.0 
GDH MO-2 3.4+ 

DH OT-5 45.1 
DH OT-11 29.7+ 
DH RU-24 35.2 

GDH WE-4 0.0 
DH WI-1 35.1 
DH WI-2 31.7+ 
DH WI-3 35.6 

D r i l l h o l e  Thickness 

DH AL-3 58.9+ 
IXI AL-4 67.2+ 

GDHHA-1 65.9 
DH OT-5 7.0 
DH OT-11 12.4 
DH RU-24 12.7 

GDH WE-4 1.5 
DH WI-1 24.3 
DH WI-3 9.5+ 



e t  a l .  1981). Since t h e  underlying Oxford Formation i s  of 

Lower Ordovician age ( s e e  above), e a r l y  Middle ~ r d o v i c i a n  

(Whiterockian) s t r a t a  e i t h e r  were not deposi ted o r  were 

eroded p r i o r  t o  depos i t ion  of t h e  Rockcl i ffe  Formation 

(Table 6 ) .  

Ottawa Grout3 ( Shadow Lake, Gull River. Bobcavgeon, Verulam. 

and Lindsay Formations 1 

The Middle t o  Upper Ordovician Ottawa Formation as  

o r i g i n a l l y  proposed by Wilson (1937) cons is ted  of l imestone 

wi th  in te rbeds  of s i l t y  dolostone, sha le ,  and quar tz  

sandstone. Wilson ( 1946a, p. 2 1 - 2 4 )  subdivided t h e  Ottawa 

Formation i n t o  t h r e e  phases: a lower phase c o n s i s t i n g  of 

l imes tone  with in te rbeds  of dolostone, sandstone, and sha le ;  

a middle l imestone phase which inc ludes  t h i c k  beds of high 

CaO content ,  some of which a r e  coarse ly  c r y s t a l l i n e ;  and an 

upper phase c o n s i s t i n g  of l imestone with in te rbeds  of s h a l e  

(Table 7 ) .  Wilson (1946a, p. 2 4 )  a l s o  subdivided h e r  Ottawa 

Formation i n t o  seven faunal  zones: Pamelia, Lowville, Leray, 

Rockland, Hull, Sherman Fa l l ,  and Cobourg, i n  ascending 

o r d e r  (Table 6 ) .  The names of a l l  of Wilsoni s ( 1946a) 

faunal  zones have been used i n  t h e  Ottawa-St. Lawrence 

Lowland i n  a l i t h o s t r a t i g r a p h i c  sense  ( c f .  Poole e t  a l .  

1 9 7 0 ) ,  and t h e  names of two of them (Pamelia and Lowville) 

were r e t a i n e d  f o r  l i t h o s t r a t i g r a p h i c  use i n  New York S t a t e  

by F i she r  (1977). Many attempts t o  use t h e  names of 



Wilson's (1946a) faunal zones i n  a l i t h o s t r a t i g r a p h i c  sense  

have caused confusion ( c f .  Kay 1968b, Barnes 1968, S i n c l a i r  

1968). 

Uyeno (1974, p. 1-2) r a i s e d  Wilson's (1937) Ottawa 

Formation t o  group s t a t u s ,  but  r e f r a i n e d  from using t h e  

names of Wilson' s  (1946a) faunal  zones as  formational names 

(wi th  t h e  except ion of t h e  Hull Formation) because of t h e  

l i t h o s  tratigraphic-biostratigraphic problem. Uyeno ( 1974,  

p. 6 )  redef ined  t h e  Hull Formation as  r e l a t i v e l y  pure t o  

a r g i l l a c e o u s  l imestone w i t h  shaly par t ings ,  contained i n  two 

members. The member subd iv i s ion  was based on t h e  upper 

member being of genera l ly  h igher  pur i ty ,  coarser  

c r y s t a l l i n i t y ,  and g r e a t e r  bed th ickness  than t h e  lower 

member. Since Uyeno ( 1 9 7 4 ,  p. 6 )  noted t h a t  t h e  lower 

con tac t  of t h e  Hull Formation could not  be placed wi th  

confidence a t  any of t h e  l o c a l i t i e s  examined by him, i t  i s  

considered advisable  h e r e i n  t o  d i scon t inue  use of t h e  Hull 

Formation as  a u n i t  wi th in  t h e  Ottawa Group. 

Williams and Wolf (1982, p. 133) a l s o  r e f ra ined  from 

us ing  t h e  names of Wilson's (1946a) faunal  zones as  

formational  names, and subdivided Uyenol s ( 1 9 7 4  ) O t t a w a  

I Group i n t o  s i x  l i t h o s t r a t i g r a p h i c  u n i t s  ( A  t o  F, i n  

ascending o r d e r ) .  Units A and B were toge the r  equiva lent  t o  

I t h e  lower phase of Wilson (1946a), Units C and D t o  t h e  

middle phase, and Units E and F t o  t h e  upper phase (Table 

7 ) .  Unit A cons is ted  of interbedded s i l t y  dolostone and 

quar tz  sandstone; Unit B of interbedded l i t h o g r a p h i c  t o  



f i n e l y  c r y s t a l l i n e  l imestone,  s i l t y  dolostone,  and sha le ;  

Unit  C of l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e  l imestone; Unit 

D of sub l i thograph ic  t o  coa r se ly  c r y s t a l l i n e  l imestone; Unit 

E of in te rbedded  sub l i thograph ic  t o  coa r se ly  c r y s t a l l i n e  

l imes tone  and sha le ;  and Unit F of sub l i thograph ic  t o  f i n e l y  

c r y s t a l l i n e  nodular  l imestone.  

Williams and Rae (1983) adopted a  r ev i sed  ve r s ion  of 

Liber ty t  s ( 1967) a p p l i c a t i o n  t o  t h e  Ottawa-St. Lawrence 

Lowland of l i t h o s  t r a t i g r a p h i c  terminology developed i n  

sou th -cen t ra l  Ontar io  by Okul i tch (1939) and L ibe r ty  (1955, 

1963, 1969) (Table 6 ) .  Five s e p a r a t e  formations (Shadow 

Lake, Gull  River, Bobcaygeon, Verulam, and Lindsay, i n  

ascending o r d e r )  a r e  considered h e r e i n  t o  be mappable i n  t h e  

Ottawa-St. Lawrence Lowland, a s  p a r t s  of t h e  Ottawa Group 

(Tables 6 and 7 ) .  The Shadow Lake and Gull  River Formations 

were o r i g i n a l l y  descr ibed  by Okul i tch  ( 193 9 ) from exposures 

l o c a t e d  i n  t h e  v i c i n i t y  of Coboconk i n  sou th -cen t ra l  

Ontar io ,  t h e  names being of l o c a l  de r iva t ion .  Overlying 

formations w e r e  descr ibed  by L ibe r ty  ( 1969 ) from exposures 

l o c a t e d  i n  t h e  v i c i n i t y  of Bobcaygeon, Verulam Township, and 

Lindsay, r e spec t ive ly .  The lower member of Liber ty t  s ( 1969, 

p. 63-73) Whitby Formation was r e f e r r e d  t o  an upper 

(Collingwood) member of t h e  Lindsay Formation by Russel l  and 

Tel ford  (1983). 

The Shadow Lake Formation of t h e  Ottawa-St. Lawrence 

Lowland i s  equ iva len t  t o  Unit A of Williams and Wolf (1982) 

(Table  7 ) .  The lower member of t h e  Gull  River Formation i s  



equ iva len t  t o  Unit B, and t h e  upper member of t h e  Gull River 

Formation t o  t h e  lower p a r t  of Unit C. The lower and middle 

members of t h e  Bobcaygeon Formation a r e  toge the r  equiva lent  

t o  t h e  upper p a r t  of Unit C, and t h e  upper member of t h e  

Bobcaygeon Formation i s  equiva lent  t o  Unit D. The Verulam 

Formation i s  equiva lent  t o  Unit E, and t h e  lower member of 

t h e  Lindsay Formation t o  Unit F. The upper (Eastview) 

member of t h e  Lindsay Formation i s  equiva lent  t o  Wilson1 s 

( 1 9 3 7 )  Eastview Formation (Williams and Rae 1983, p. 1 0 9 ) .  

The l i t h o s t r a t i g r a p h i c  subd iv i s ion  of t h e  Ottawa Group 

used h e r e i n  i s  r e f l e c t e d  i n  t h e  chemical composition of each 

formation. The v a r i a t i o n  i n  CaO content  of t h e  formations 

i n  sou th -cen t ra l  Ontar io i s  shown i n  Figure 11, and some 

publ i shed  analyses from t h e  Ottawa-St. Lawrence Lowland f o r  

t h e  var ious l i t h o s t r a t i g r a p h i c  u n i t s  a r e  l i s t e d  i n  Table 13. 

The Ottawa Group i s  charac ter ized  by a general  inc rease  i n  

t h e  CaO content  from t h e  base of t h e  Group upwards. An 

abrup t  i n c r e a s e  from approximately 48% CaO i n  t h e  upper p a r t  

of t h e  Gull River Formation t o  approximately 5 4 %  CaO i n  t h e  

lower p a r t  of t h e  Bobcaygeon Formation occurs a t  t h e  

formational  contact .  This i s  followed by a gradual decrease 

t o  approximately 50% CaO, then  an abrupt  decrease t o  

approximately 4 5 %  CaO a t  t h e  contac t  between t h e  lower and 

middle members of t h e  Bobcaygeon Formation. Sect ions h igher  

i n  t h e  Bobcaygeon Formation con ta in  up t o  approximately 54% 

CaO, and t h e  lower contac t  of t h e  Verulam Formation i s  

marked by an abrupt  decrease t o  approximately 45% CaO. This 







i s  followed by a gradual decrease t o  approximately 40% CaO 

i n  t h e  upper p a r t  of t h e  Verulam Formation, and an abrupt 

i n c r e a s e  a t  t h e  lower contac t  of t h e  Lindsay Formation. 

A l t e r n a t i n g  s e c t i o n s  of higher  (approximately 4 9 %  ) and lower 

(approximately 43%) CaO content  c h a r a c t e r i z e  t h e  lower 

member of t h e  Lindsay Formation. 

The Ottawa Group i s  equivalent  t o  t h e  combined Black 

River Group and overlying Trenton Group of ad jacen t  New York 

S t a t e  (Kay 1968a, Walker 1973, Cameron and Mangion 1977, 

F i s h e r  1977, T i tus  1986-see Tables 6 and 7) and Quebec 

(Clark  1972a, 1972b-see Table 6) .  The uppermost u n i t  of t h e  

Black River Group, t h e  Chaumont Formation (Kay 1929) i n  New 

York S t a t e  and t h e  Leray Formation i n  Quebec, i s  charac- 

t e r i z e d  by a r e l a t i v e l y  low s h a l e  content.  The lowermost 

u n i t  of t h e  Trenton Group, t h e  Napanee Formation (Kay 1937, 

p. 255-256) i n  New York S t a t e  and t h e  Ouareau Formation i n  

Quebec, i s  cha rac te r i zed  by a r e l a t i v e l y  high s h a l e  content.  

The con tac t  between t h e  Black River and Trenton Groups i s  

equ iva len t  t o  t h e  contac t  between t h e  lower and middle 

members of t h e  Bobcaygeon Formation of t h e  Ottawa-St. 

Lawrence Lowland. 

Shadow Lake Formation 

Definition. The lower p a r t  of t h e  lower phase of t h e  Ottawa 

Formation (here in ,  Ottawa Group) of Wilson (1946a) i s  here 

r e f e r r e d  t o  t h e  Shadow Lake Formation (Table 7; P l a t e  8 ) .  



This Middle Ordovician u n i t  was f i r s t  descr ibed i n  south-  

c e n t r a l  Ontar io  by Okulitch ( 1939 ) and subsequently 

r ede f ined  by Liber ty  (1955, 1969). The type s e c t i o n  a t  

Shadow Lake c o n s i s t s  of a roadcut and an adjacent  quarry  on 

t h e  west s i d e  of Highway 35, 5 km nor th  of t h e  v i l l a g e  of 

Coboconk, about 125 k m  nor theas t  of Toronto. 

A t  i t s  type  l o c a l i t y ,  where i t  occurs as  t h e  o l d e s t  

Paleozoic  rock u n i t ,  t h e  Shadow Lake Formation c o n s i s t s  of 

s i l t y  dolos tone  with t h i n  s h a l e  in te rbeds .  The formation 

unconformably o v e r l i e s  t h e  Precambrian basement, but  i t s  

lower c o n t a c t  i s  not  exposed. Okulitch (1939, p. 321-325) 

p laced  t h e  conformable upper contac t  of t h e  Shadow Lake 

Formation wi th  t h e  Gull River Formation a t  t h e  base of a 

u n i t  c o n s i s t i n g  of interbedded l i t h o g r a p h i c  l imestone 

(commonly mott led with dolomite) and s i l t y  dolostone. 

L ibe r ty  ( 1969, p. 153-154) redefined t h e  upper contac t ,  

p l a c i n g  i t  a t  t h e  base of h i s  lower buff beds (dolostone and 

dolomi t ic  l imes tone)  and 2. 1 metres below Okul i tch ' s  (1939) 

contac t .  our re-examination of t h e  type  s e c t i o n  supports  

p o s i t i o n i n g  t h e  Shadow Lake-Gull River formational con tac t  

e s s e n t i a l l y  as  redef ined  by Liber ty  (1969). 

The Shadow Lake Formation of south-cent ra l  Ontar io 

conta ins  two mappable u n i t s  (lower and upper) .  The lower 

u n i t  c o n s i s t s  of interbedded calcareous quar tz  sandstone 

(commonly f  e l d s p a t h i c  o r  conglomeratic 1 and dolomi t i c  

s i l t s t o n e .  The upper u n i t  c o n s i s t s  of s i l t y  t o  sandy 



dolos tone and dolomit ic  s i l  t s t o n e  with quartz  sandstone 

in te rbeds  and s h a l y  pa r t ings .  

S t r a t a  equiva lent  t o  only t h e  upper u n i t  of t h e  Shadow 

Lake Formation of south-cent ra l  Ontario a r e  recognized i n  

t h e  Ottawa-St. Lawrence Lowland, where t h e  formation i s  

under la in  d i s  conf ormably by t h e  Rockcli f f e   orm mat ion. The 

lower contac t  of t h e  Shadow Lake Formation with t h e  

Rockcl i f fe  Formation i s  def ined  here as  t h e  upper l i m i t  of 

occurrence of s h a l e  in te rbeds  g r e a t e r  than  10 cm th ick .  

The Shadow Lake Formation as  def ined  i n  t h e  Ottawa-St. 

Lawrence Lowland i s  equiva lent  i n  p a r t  t o  t h e  Pamelia 

Formation of New York S t a t e  (Kay 1968a, Walker 1973, Cameron 

and Mangion 1977, F i she r  1977-see Tables 6 and 7 )  and Quebec 

(Clark  1972a, 1972b-see Table 6 ) .  The Pamelia Formation of 

New York S t a t e  was redef ined  by Walker (1973, p. 9 )  a s  " t h e  

t h i n  dolomit ic  sandstone and super j  acent  buff dolostones 

over ly ing  t h e  Precambrian complex i n  t h e  Black River 

Valley".  Use of t h e  Pamelia Formation i n  t h e  Ottawa-St. 

Lawrence Lowland ( c f .  Poole e t  a l .  1970) i s  not  continued 

here in ,  s i n c e  Walkerts (1973, p. 9 )  d e f i n i t i o n  of t h e  upper 

con tac t  of t h e  Pamelia  orm mat ion a s  " t h e  top  of t h e  h ighes t  

dolostone wi th in  t h e  h ighes t  10-foot i n t e r v a l  conta in ing  

g r e a t e r  than  50 percent  dolostones" i s  not  s u f f i c i e n t l y  

d iagnos t ic .  

Distr i .but ion.  The Shadow Lake Formation, which r a r e l y  

outcrops,  subcrops beneath drift cover and over ly ing  bedrock 
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format ions  i n  t h e  c e n t r a l  and n o r t h e r n  p a r t s  of t h e  Ottawa- 

S t .  Lawrence Lowland ( F i g u r e  10 ) .  I n  t h e  sou the rn  p a r t  of 

t h e  Lowland, on ly  u n i t s  s t r a t i g r a p h i c a l l y  below t h e  Shadow 

Lake Formation a r e  p r e s e n t  i n  t h e  Mallorytown (31B/5), 

B r o c k v i l l e  (31B/12), P e r t h  (31C/16), and M e r r i c k v i l l e  

(31B/13) map a reas ;  b u t  t h e  Shadow Lake Formation subcrops 

beneath  d r i f t  cover  and t h e  o v e r l y i n g  Gull  River  Formation 

i n  t h e  Westport (31C/9) map a rea .  

The on ly  known exposure of t h e  Shadow Lake Formation i n  

t h e  Lowland i s  a t  P r i n c e  of Wales F a l l s ,  a long  t h e  Rideau 

River  i n  Hog's Back Park (Ottawa map a rea ,  3 1 G / 5 ;  S OT-5a i n  

Appendix 1 )  ( P l a t e  8 ) .  I t  i s  used h e r e i n  a s  t h e  p r i n c i p a l  

r e f e r e n c e  s e c t i o n .  The l o c a t i o n  of t h e  ou tc rop  a r e a  of  t h e  

format ion  a t  P r ince  of Wales F a l l s  i s  shown i n  F igure  5. A s  

i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have i n t e r s e c t e d  

t h e  formation;  r e f e r e n c e s  t o  d r i l l h o l e  d e s c r i p t i o n s  a r e  

i nc luded  i n  Appendix 2. 

L i  tholocry. The Shadow Lake t or mat ion c o n s i s t s  of c a l c i t i c  

t o  n o n - c a l c i t i c  s i l t y  t o  sandy do los tone ,  wi th  s h a l y  

p a r t i n g s  and t h i n  i n t e r b e d s  of ca l ca reous  qua r t z  sands tone.  

The do los  tones  a r e  s u b l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ,  

ve ry  t h i n l y  t o  t h i c k l y  bedded, l i g h t  g r e e n i s h  grey  i n  

co lour ,  and buff  t o  r e d d i s h  brown weathering.  The 

sands  t ones  a r e  g e n e r a l l y  f i n e  gra ined ,  b u t  coa r se  g ra ined  

q u a r t z  i s  p r e s e n t  i n  some beds. 



The Shadow Lake Formation of t h e  Ottawa-St. Lawrence 

Lowland was depos i ted  i n  a  p e r i o d i c a l l y  exposed nearshore 

environment (Barnes 1967, p. 218-219). The dolostones  of 

t h e  Shadow Lake Formation of south-cent ra l  Ontar io  r e s u l t e d  

from penecontemporaneous growth of dolomite i n  a  s u p r a t i d a l  

environment (Mukherji 1969). Walker ( 1973) a l s o  i n f e r r e d  a  

s u p r a t i d a l  environment f o r  t h e  p a r t i a l l y  equ iva len t  Pamelia 

Formation of New York S ta t e .  The presence of qua r t z  

sands tone  i n t e r b e d s  i n d i c a t e s  t h a t  a  supply of t e r r igenous  

c l a s  t i c s  from Precambrian topographic  highs continued t o  be 

a v a i l a b l e  i n  e a r l y  Blackriveran t i m e .  

Thickness. A nea r ly  cons tan t  th ickness  of t h e  Shadow Lake 

Formation of t h e  Ottawa-st. Lawrence Lowland and i t s  

equ iva len t  i n  ad jacen t  Quebec i s  ind ica t ed .  The Shadow Lake 

Formation ranges i n  th i ckness  from 2. 5 t o  2. 8 metres, and 

t h e  Pamelia Formation i s  2. 9  metres t h i c k  i n  t h e  St .  Vincent 

qua r ry  near  Montreal (Hofmann 1972, p. 13) .  

Measured th i cknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 14.  

I b 
E x p o s u r e  T h i c k n e s s  D r i l l h o l e  T h i c k n e s s  

S  OT-5a 2 . 4 5  GDH HA-1 2 . 6  
DH OT-5 2.5 
DH OT-11 2.6 
DH RU-24 2.8 

GDH WE-4 2.8 - 
TABLE 1 4 .  T h i c k n e s s  ( i n  metres) of the Shadow L a k e  

F o r m a t i o n  o f  t h e  O t t a w a - S t  . L a w r e n c e  L o w l a n d .  
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a. Macrofossils  have not  been r e p o r t e ~  

Lake Formation. A spa r se  conodont fauna of Black 

was repor ted  from t h e  Shadow Lake Formation of south-  

Ontar io  by Winder e t  a l .  (1975, p. 140-141). The lower _ 
of t h e  sequence r e f e r r e d  t o  t h e  Pamelia faunal  zone by 

Wilson (1946a), which i s  of Blackriveran age (Barnes e t  a l .  

1981), spans s t r a t a  here i d e n t i f i e d  as  t h e  Shadow Lake 

Formation. 

Gull R i v e r  Formation 

Defin i t ion .  S t r a t a  equiva lent  t o  t h e  combined upper p a r t  of 

t h e  lower phase and lowest p a r t  of t h e  middle phase of t h e  

Ottawa Formation (herein,  Ottawa Group) of Wilson (1946a) 

a r e  he re  r e f e r r e d  t o  as t h e  Gull River Formation (Table 7; 

P l a t e  9 ) .  This conclusion i s  based on t h e  r e s u l t s  of t h e  

I 
p r e s e n t  mapping i n  t h e  Ottawa-St. Lawrence Lowland, t o g e t h e r  

wi th  re-examination of t h e  Gull River Formation and 

a s s o c i a t e d  u n i t s  i n  t h e i r  type  a reas  i n  south-cent ra l  

Ontario.  Formal r e d e f i n i t i o n  of t h e  Gull River Formation 

and assoc ia ted  u n i t s  i n  south-cent ra l  Ontar io i s  beyond t h e  

scope of t h i s  repor t .  However, t h e  s t r a t i g r a p h i c  

assignments developed during t h i s  study, p a r t i c u l a r l y  those  

I i nvo lv ing  t h e  Gull River and Bobcaygeon Formations, suggest  

t h e  need f o r  some modif icat ion t o  e x i s t i n g  l i t h o s t r a t i -  
I 

graphic  nomenclature. The fol lowing comments a r e  intended 

only  t o  c l a r i f y  t h e  proposed assignments i n  t h e  Ottawa-St. 
I 



P l a t e  9. Gull River Formation (lower and upper members) 

t r ansec ted  by a f a u l t  of minor displacement, 

Fal lowfield (McFarland) quarry (Ottawa map 

area,  31G/5; LQ OT-3 in Appendix 1). The 

prominent dark colored s h a l e  bed i n  t h e  middle 

p a r t  of t h e  s e c t i o n  i s  20 cm t h i c k  and 8 m 

below t h e  base of t h e  upper menber. Photo RW- 

1-18 ( 1 9 8 2 ) .  



Lawrence Lowland, but impl ica t ions  f o r  f u t u r e  re-evalua t ion  

and formal r e d e f i n i t i o n  of t h e  Gull River Formation and 

a s s o c i a t e d  u n i t s  i n  t h e i r  type  areas  a r e  c l e a r .  

The Middle Ordovician Gull River Formation was f i r s t  

desc r ibed  i n  south-cent ra l  Ontar io by Okulitch ( 1939) and 

subsequent ly redef ined  by Liber ty  (1955, 1969). The type  

s e c t i o n  f o r  t h e  lower p a r t  of t h e  formation i s  t h e  roadcut  

and t h e  ad jacen t  quarry on t h e  west s i d e  of Highway 35, 5 km 

nor th  of t h e  v i l l a g e  of Coboconk, about 125 km nor theas t  of 

Toronto. Interbedded l i thograph ic  l imestone (commonly 

mott led wi th  dolomite) and dolostone of t h e  Gull River 

Formation a r e  exposed a t  t h e  type sec t ion ,  and conformably 

o v e r l i e  s i l t y  dolostone of t h e  Shadow Lake Formation. 

The type  s e c t i o n  f o r  t h e  upper p a r t  of t h e  Gull River 

Formation i s  a  roadcut on t h e  e a s t  s i d e  of Highway 35, i n  

t h e  southern  p a r t  of t h e  v i l l a g e  of Coboconk, about 120 km 

n o r t h e a s t  of Toronto (Table 15) .  A t  t h i s  sec t ion ,  Okuli tch 

(1939, p. 331-335) assigned a  lower u n i t  of genera l ly  massive 

l i t h o g r a p h i c  l imestone t o  t h e  Gull River Formation; a  middle 

u n i t  of genera l ly  massive l i t h o g r a p h i c  t o  subl i thographic  

l imes tone  with abundant f a l l e n  colonies  of t h e  c o r a l  

Te t rad iuq  t o  t h e  Moore H i l l   orm mat ion; and an upper u n i t  of 

t h i n l y  bedded t o  massive, s u b l i  thographic t o  medium 

c r y s t a l l i n e  l imestone ( w i t h  che r t  nodules i n  t h e  upper p a r t )  

t o  t h e  Coboconk Formation. Nei ther  t h e  base of t h e  Gull 

River  Formation nor t h e  top  of the over ly ing  Coboconk 

Formation were considered t o  be p resen t  i n  t h e  sec t ion .  



Libe r ty  ( 1 9 6 9 ,  p. 155-158) r e f e r r e d  t o  t h e  uppermost 

p a r t  of Okul i tchf  s ( 1 9 3 9 )  Gull River Formation a s  t h e  middle 

member (upper  submember) of h i s  r ede f ined  Gull  River  

Formation. He a l s o  r e f e r r e d  t h e  Moore H i l l  Formation t o  t h e  

upper member of t h e  Gull  River Formation and t h e  Coboconk 

Formation t o  t h e  lower member of L i b e r t y ' s  ( 1 9 6 3 )  Bobcaygeon 

Formati on. 

THIS STUDY I 

Moore H i l l  

Middle Gu l l  River 

SUBK€MBER 

Upper 

Lower 

FORMATION 

Bobcaygeon 

TABLE 15. S t r a t i g r a p h y  of t he  Coboconk roadcut ,  sou th -cen t r a l  Ontar io .  

OKULITCH 1939 

FORJLATION 

Coboconk 

L I B E R n  1969 

HEMBER 

Lower 

Despi te  t h e  subdiv is ions  proposed by O l u l i t c h  (1939) 

and L ibe r ty  ( 1 9 6 9 )  t h e r e  i s  a l a c k  of s i g n i f i c a n t  

FORMATION 

Bobcaygeon 

l i t h o l o g i c a l  c o n t r a s t ,  mappable over  apprec iab le  d i s t ances ,  

between t h e  lower and middle u n i t s  of t h e  Coboconk roadcut.  

MEMBER S ~ ~ M B E R  

Lower 

They may be regarded b e t t e r  as  a s i n g l e  s t r a t i g r a p h i c  u n i t .  

I n  add i t ion ,  d i f f e r e n c e s  i n  g r a i n  s i z e  ( t h a t  i s ,  f i n e  and 

medium gra ined  l imestones  of t h e  Bobcaygeon Formation 

ove r ly ing  l i t h o g r a p h i c  and s u b l i  thographic  l imes tones  of t h e  

Gull  River Formation) as  used by L ibe r ty  (1969, p. 4 2 )  do 

n o t  seem t o  be a s u i t a b l e  c r i t e r i o n  i n  d e f i n i n g  t h e  

format i  onal contac t .  Lithographic l imes tone  i s  p r e s e n t  i n  

t h e  Bobcaygeon Formation as  wel l  as i n  t h e  Gull  River 



Formation, and t h e r e  i s  a f i n i n g  eastward from Coboconk of 

t h e  more coa r se ly  c r y s t a l l i n e  beds i n  t h e  lower Bobcaygeon 

Formation. Thus, with no v a l i d  reasons f o r  s e p a r a t i n g  t h e  

t h r e e  u n i t s  i n  t h e  Coboconk roadcut, i t  may be p r e f e r a b l e  t o  

i n c l u d e  them i n  a s i n g l e  s t r a t i g r a p h i c  u n i t  r e f e r a b l e  t o  t h e  

Bobcaygeon Formation. 

Beds s t r a t i g r a p h i c a l l y  lower than  those  i n  t h e  Coboconk 

roadcut  s e c t i o n  and included i n  t h e  lower p a r t  of Okul i t ch l s  

( 1 9 3 9 )  Gull River Formation a r e  exposed elsewhere i n  t h e  

v i c i n i t y  of Coboconk. Liber ty  (1969) r e f e r r e d  them t o  t h e  

lower member and lower submember of t h e  middle member of h i s  

G u l l  River Formation. I t  i s  t o  these beds t h a t  t h e  s t r a t a  

of t h e  Ottawa-St. Lawrence Lowland which a r e  c a l l e d  h e r e i n  

t h e  Gull River Formation a r e  equated. I n  both t h e  Coboconk 

a r e a  and t h e  Ottawa-St. Lawrence Lowland, two l i t h o l o g i c a l  

d i v i s i o n s  of t h e s e  s t r a t a  can be recognized. A lower member 

I c o n s i s t s  of interbedded l imestone, dolostone, and s i l t y  

dolostone,  and an upper member c o n s i s t s  of l i t h o g r a p h i c  t o  

f i n e l y  c r y s t a l l i n e  limestone. The con tac t  between t h e  

members i s  placed a t  t h e  top  of t h e  uppermost s i l t y  
1 

dolos tone  ( o r  s i l t s t o n e )  bed. The conformable upper con tac t  

of t h e  Gull River Formation, as mapped i n  t h e  Ottawa-St. 

Lawrence Lowland, i s  t h e  base of a genera l ly  massive high- 

p u r i t y  l imestone un i t .  

The Gull River Formation as  def ined  i n  t h e  Ottawa-St. 

Lawrence Lowland i s  equiva lent  t o  t h e  Lowville Formation and 

t h e  upper p a r t  of t h e  Pamelia Formation of ad jacen t  New York 



S t a t e  (Walker 1973 ,  Cameron and Mangion 1 9 7 7 ,  F i she r  1977- 

see Tables 6 and 7 ) .  Kay (1968a) (Table 7 )  replaced t h e  

Lowville Formation with t h e  Gull River Formation i n  New 

York. The con tac t  between t h e  lower and upper members of 

t h e  Gull River Formation (as  used he re in )  coincides with t h e  

con tac t  between t h e  lower and upper u n i t s  of t h e  Lowville 

Formation noted by Johnsen (1971). No equiva lent  of t h e  

lower member of t h e  Gull River Formation i s  p resen t  i n  

ad jacent  Quebec, and t h e  upper member i s  equiva lent  t o  t h e  

Lowville Formation of Quebec (Clark 1972a, 1972b-see Table 

6 ) .  Use of t h e  Lowville Formation i n  t h e  Ottawa-St. 

Lawrence Lowland (cf .  Poole e t  a l .  1970) i s  not  continued 

here in ,  s i n c e  Walker's (1973, p. 9 )  d e f i n i t i o n  of t h e  lower 

contac t  of t h e  Lowville Formation ( t h e  upper con tac t  of t h e  

Pamelia formation)  as " t h e  top  of t h e  h ighes t  dolostone 

wi th in  t h e  h ighes t  10-foot i n t e r v a l  conta in ing  g r e a t e r  than  

50 percent  dolostones" i s  not s u f f i c i e n t l y  d iagnos t ic .  

Dis t r ibut ion .  The Gull River Formation outcrops and 

subcrops beneath younger bedrock formations i n  t h e  c e n t r a l  

and northern p a r t s  of t h e  Ottawa-St. Lawrence Lowland 

(Figure 10) .  I n  t h e  southern p a r t  of t h e  Lowland, only 

u n i t s  s t r a t i g r a p h i c a l l y  below t h e  Gull River Formation 

outcrop and subcrop i n  t h e  Mallorytown ( 3 1 B / 5 ) ,  Brockvi l le  

(31B/12), Pe r th  (31C/16), and Merr ickvi l le  (31B/13) map 

areas .  There i s  an i s o l a t e d  occurrence of t h e  Gull River 

Formation i n  t h e  Westport (31C/9) map area.  
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Many of t h e  exposed s e c t i o n s  of t h e  Gull River 

Formation a r e  descr ibed  i n  Appendix 1, which inc ludes  

r e fe rences  t o  o t h e r  publ ished s e c t i o n  descr ip t ions .  Good 

exposures of both members which a r e  used he re in  as  t h e  

p r i n c i p a l  re ference  s e c t i o n s  a r e  t h e  Cornwall (Macleod) 

quarry  (LQ CO-I), l oca ted  i n  t h e  Cornwall map a r e a  (31G/2); 

and t h e  Fal lowfie ld  (McFarland) ( P l a t e  9 and Blackburn 

( n o r t h )  q u a r r i e s  (LQ OT-3 and LQ OT-1 la ,  r e s p e c t i v e l y ) ,  

l o c a t e d  i n  t h e  Ottawa map a rea  (31G/5). The upper con tac t  

of t h e  Gull River Formation i s  exposed i n  a l l  t h r e e  

q u a r r i e s .  There a r e  a l s o  good exposures of t h e  lower member 

I i n  t h e  Munster (LQ RE-3, Kemptville map area,  31G/4), 

Westport (LQ WE-6, Westport map area,  31C/9), and Winchester 

I Springs (Cruickshank) (LQ WI-1, Winchester map area ,  31G/3) 

q u a r r i e s ,  and a t  Pr ince  of Wales F a l l s  (Figure 5 )  (S OT-5a 

and - 5b, Ottawa map area,  31G/5). The upper member i s  a l s o  

wel l  exposed i n  t h e  Cornwall (Permanent) (LQ CO-2, Cornwall 

map a rea ,  3 1G/2), Fa l lowfie ld  (Tomlinson and Dibblee) (LQ 

OT-4 and LQ OT-5, Ottawa map area ,  31G/5), McCarthy Road (AQ 

OT-2, Ottawa map area ,  31G/5), and Rockland (AQ TH-1, Thurso 
, 

map area,  3 1G/ 11 ) quar r i e s .  

I A s  i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have 

i n t e r s e c t e d  t h e  Gull River Formation; re ferences  t o  
I 

d r i l l h o l e  desc r ip t ions  a r e  included i n  Appendix 2. 

Litholosv. The lower member of t h e  Gull River Formation 

c o n s i s t s  mainly of interbedded l imestone and s i l t y  dolostone 



(g rad ing  i n t o  s i l t s t o n e )  wi th  s h a l y  pa r t ings .  S i l t y  

dolos tone  beds a r e  up t o  2 metres th i ck ,  and some l imestone 

beds a r e  mottled with  dolomite. In t e rbeds  of qua r t z  

sands tone  up t o  one metre th i ck ,  and of s h a l e  up t o  60 cm 

t h i c k ,  a l s o  occur. Publ ished chemical ana lyses  f o r  t h e  

lower member a r e  l i s t e d  i n  Table 13. 

Limestones of t h e  lower member a r e  l i t h o g r a p h i c  t o  

f i n e l y  c r y s t a l l i n e  and t h i n l y  t o  t h i c k l y  bedded. Fresh 

s u r f a c e s  a r e  medium t o  dark  grey t o  brownish grey, and 

weathered s u r f  aces a r e  l i g h t  t o  medium b l u i s h  grey t o  brown. 

Ripple  marks, d e s i c c a t i o n  cracks,  and su lpha te  nodules and 

molds occur  i n  some beds. Many beds a r e  i n t r a c l a s t i c ,  and 

some of t h e  i n t r a c l a s t i c  beds a r e  a l s o  o o l i t i c ;  t h e  dark  

grey  o o l i t i c  beds a r e  up t o  60 cm th i ck ,  and weather b l u i s h  

grey. She l ly  f o s s i l s  and burrows a r e  common, and 

s t r o m a t o l i t i c  beds occur. 

The s i l t y  dolostones  a r e  sub l i thograph ic  t o  f i n e l y  

c r y s t a l l i n e ,  c a l c i t i c  t o  non-ca lc i t i c ,  and t h i n l y  t o  t h i c k l y  

bedded. Fresh su r faces  a r e  l i g h t  greenish  grey t o  dark  

brownish grey, and weathered s u r f a c e s  a r e  buff t o  r edd i sh  

brown. Burrows, c a l c i t e - £  i l l e d  vugs, and conchoidal  

f r a c t u r e s  a r e  common. 

The quar tz  sandstones a r e  f i n e  t o  coarse  grained,  very 

t h i n l y  t o  medium bedded, and calcareous t o  non-calcareous. 

Fresh su r faces  a r e  l i g h t  grey t o  l i g h t  greenish  grey, and 

weathered su r faces  a r e  g reen i sh  grey. Burrows a r e  common, 



and a pelecypod-bearing bed w a s  noted by Raymond (1911, p. 

192-193). 

The s h a l e s  a r e  black, and some beds conta in  numerous 

ostracods.  One ostracod-bearing s h a l e  bed, noted by Raymond 

( 1 9 1 1 ,  p. 190-191) t o  occur i n  t h e  Ottawa map a rea  (31G/5) 

a t  Westboro ( U T M  4404003, 5026850N) and Rockclif f e  ( U T M  

4465253, 5033000N), was r e f e r r e d  by him (1911, p. 195-197) t o  

t h e  lowermost p a r t  of t h e  sequence over ly ing  h i s  (1905) 

Aylmer Formation. The base of t h e  bed was considered by 

Williams and R a e  (1983, p. 108) t o  be t h e  base of t h e  

sequence over ly ing  t h e  Rockclif f e Formation. The bed i s  

considered he re in  t o  l i e  wi th in  t h e  lower p a r t  of t h e  Gull 

River  Formation, r a t h e r  than  a t  t h e  base of t h e  Ottawa 

Group, as a r e s u l t  of t h e  p r e s e n t  r e d e f i n i t i o n  of t h e  Ottawa 

Group. 

The u ~ ~ e r  member of t h e  Gull River Formation c o n s i s t s  

of l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e  l imestone wi th  sha ly  

pa r t ings .  Fresh su r faces  a r e  medium t o  dark grey t o  

brownish grey. Weathered su r faces  a r e  genera l ly  l i g h t  t o  

medium b l u i s h  grey t o  brown, but  some l i t h o g r a p h i c  beds 

weather white. The l imestones a r e  very t h i n l y  t o  t h i c k l y  

bedded, and s h e l l y  f o s s i l s  and burrows a r e  common. Many 

beds a r e  i n t r a c l a s t i c ,  and an i n t r a c l a s t i c  bed i n  t h e  lower 

p a r t  of t h e  member i s  a l s o  o o l i t i c ;  t h e  dark grey o o l i t i c  

bed i s  up t o  85 cm th ick ,  and weathers b l u i s h  grey. 

"Birdseye" t ex tu re ,  a term which r e f e r s  t o  small s c a t t e r e d  

l e n s e s  of white c a l c i t e ,  occurs i n  some l i t h o g r a p h i c  beds. 



Published chemical analyses f o r  t h e  upper member a r e  l i s t e d  

i n  Table 13. 

The Gull River Formation of t h e  Ottawa-St. Lawrence 

Lowland was deposi ted i n  a p e r i o d i c a l l y  exposed nearshore 

environment (Barnes 1967, p.218-219). The dolostones and 

dolomi t ic  l imestones of t h e  Gull River Formation of south- 

c e n t r a l  Ontar io r e s u l t e d  from penecontemporaneous growth of 

dolomite  i n  a s u p r a t i d a l  environment (Mukherji 1969). 

Walker ( 1973) i n £  e r red  a s u p r a t i d a l  t o  s u b t i d a l  environment 

f o r  t h e  p a r t i a l l y  equivalent  Lowville Formation of New York 

S ta te .  The presence of quartz  sandstone in te rbeds  i n d i c a t e s  

t h a t  a supply of te r r igenous  c l a s t i c s  from Precambrian 

topographic highs was a v a i l a b l e  u n t i l  depos i t ion  of t h e  

upper p a r t  of t h e  formation. 

Thickness. The lower member of t h e  Gull River Formation i s  

62. 6 metres t h i c k  i n  t h e  Russell  map a rea  (31G/6), but i s  

cons iderably  th inner  elsewhere: 42. 3 metres i n  the Ottawa 

map a r e a  (31G/5) and 33. 9 metres i n  t h e  Hawkesbury map a rea  

(31G/10). The thickness  apparent ly decreases  eastward from 

t h e  Hawkesbury map area,  s i n c e  no equiva lent  of t h e  lower 

member e x i s t s  i n  t h e  St.  Vincent quarry near Montreal. 

The thickness  of t h e  uwDer member of t h e  Gull River 

Formation shows l i t t l e  v a r i a t i o n  a t  d i f f e r e n t  l o c a l i t i e s  i n  

t h e  Ontar io por t ion  of t h e  Ottawa-St. Lawrence Lowland, and 

averages approximately 9 metres. The thickness  of t h e  

equ iva len t  Lowville Formation shows an eastward decrease i n  



ad jacen t  Quebec, and i s  4. 1 metres i n  t h e  S t .  Vincent quarry 

near  Montreal (Hofmann 1972 ,  p. 1 3 ) .  

Measured thicknesses  ( i n  metres of t h e  lower and upper 

members f o r  t h e  exposed sec t ions  and d r i l l h o l e  i n t e r s e c t i o n s  

of Appendices 1  and 2 a r e  l i s t e d  i n  Table 16 ( t h e  " +" symbol 

i n d i c a t e s  t h a t  t h e  e n t i r e  th ickness  of t h e  member does not  

occur  i n  t h e  exposure o r  d r i l l h o l e ) .  I n  addi t ion ,  t h e  

th ickness  of t h e  lower member i n  t h e  Cornwall map a rea  

(31G/2) i s  38 .  1  metres (equal t o  t h e  sum of t h e  i n t e r -  

section i n  DH CO-1 and the  s e c t i o n  in LQ CO-1, l e s s  0. 8 

metre over l ap ) .  Measurements r epor ted  i n  o t h e r  pub l i ca t ions  

f o r  t h e  exposed sec t ions  of Table 16, and f o r  o t h e r  s e c t i o n s  

no longer  exposed (LQ CO-3 and AQ CO-11, a r e  included i n  

Appendix 1. 

TABLE 16. Thickness (in metres) of the Gull River Formation of the Ottawa-St. Lawrence Lowland. 

LOWER MEMBER 

Exposure  Th ickness  

LQ CA-1 1.00-c 
LQ CO-1 14.8O-t 
LQ CO-2 4.704- 
LQ ICE-3 10.35+ 
LO MO-1 0.904- 
LQ OT-3 20.98+ 
LQ OT-5 10.1 I+ 
LQ OT-lla 12.35+ 
AQ OT-2 8.@2+ 

S OT-5a 6.00-c 
S OT-5b 13.5O-t 

AQ TH-1 2.4O-t 
LQ WE-6 16.7W 
LQ W I - 1  14.15+ 
LQ WI-2 4.25+ 
LQ WI-6 1.4W 
AQ wI-1 0. so+ 

UPPER HEHBER 

D r i l l h o l e  Th ickness  

DH CO-1 24.1+ 
DH CO-2 17.7+ 

GDHHA-1 33.9 
DH OT-5 42.3 
DH OT-10 37.2+ 
DE OT-11 41.8 
DH OT-12 7.1+ 
DH RU-24 62.6 

GDH WE-4 4.6+ 

Exposure  Thickness  

LQ CO-1 8.90 
LQ CO-2 9.50 
LQ CO-6 4.2W 
LQ KE-I 2.6% 
LQ OT-3 9.21 
LQ OT-4 4.90+ 
LQ OT-5 7.11 
LQ OT-lla 8.20 
AQ OT-1 4 . 7 N  
AQ OT-2 8.85 
AQ TH-1 7.85 

D r i l l h o l e  Thickness  

DH CO-2 8.8 
GDB HA-1 8.2  

DH OT-5 11.6 
DH OT-10 7.6 
DH OT-11 12.5 
DH OT-12 8.7 
DH RU-24 8.8 



A_se. The paleontology of t h e  Gull River Formation of t h e  

Ottawa-St. Lawrence Lowland has been descr ibed  by Raymond 

(1911), Wilson (1921, 1932a, 1946b-c, 1947, 1948, 1951, 

195623, 1961), and F r i t z  (1957). Brachiopods, bryozoa, 

c o r a l s ,  c r ino ids ,  ostracods,  gastropods,  pelecypods, 

cephalopods, t r i l o b i t e s ,  and s t romato l i  t e s  a r e  abundant. 

The upper p a r t  of t h e  upper member i s  a b i o c l a s t i c  l imestone 

c o n s i s t i n g  of f a l l e n  colonies of t h e  c o r a l  Tetradium, 

commonly ex tens ive ly  replaced by s p a r r y  c a l c i t e .  The 

combined upper p a r t  of the  sequence r e f e r r e d  t o  t h e  Pamelia 

faunal  zone and a l l  of t h a t  r e f e r r e d  t o  t h e  Lowville faunal  

zone by Wilson (1946a) span s t r a t a  here  i d e n t i f i e d  as  t h e  

Gull River Formation. The s h e l l y  f o s s i l s  i n d i c a t e  a 

Blackriveran age f o r  t h e  formation (Barnes e t  a l .  1981). 

Bobcavaeon Formation 

Def in i t ion .  S t r a t a  equivalent  t o  a l l  but  t h e  lowest p a r t  of 

t h e  middle phase of t h e  Ottawa Formation (here in ,  Ottawa 

Group) of Wilson (1946a) a r e  here r e f e r r e d  t o  t h e  Bobcaygeon 

Formation (Table 7; P l a t e  10) .  A s  noted above, t h e  lowest 

p a r t  of t h e  middle phase i s  assigned t o  t h e  Gull River 

Formation. Use of t h e  name Bobcaygeon Formation i n  t h e  

Ottawa-St. Lawrence Lowland i s  based on r e s u l t s  of t h e  

p r e s e n t  mapping, together  with re-examination of t h e  

Bobcaygeon Formation i n  i t s  type a r e a  i n  south-cent ra l  

Ontario.  The s t r a t i g r a p h i c  assignment proposed he re in  



P l a t e  10. Bobcaygeon Formation ( lower  member), Pakenham 

quarry (Arnprior  map area ,  31F/8; AQ AR-1 i n  

Appendix 1 ) .  The upper p a r t  of t h e  s e c t i o n  i s  

l i g h t e r  coloured, more t h i c k l y  bedded, and 

more coa r se ly  c r y s t a l l i n e  t h a n  t h e  lower p a r t  

of t h e  sec t ion .  Photo RW-2-34 ( 1 9 8 2 ) .  



suggests  t h e  need f o r  some modifications t o  e x i s t i n g  

li thos t r a t i g r a p h i c  nomenclature ( see  d iscuss ion  under Gull 

River Formation, Def in i t ion) .  

The Middle Ordovician Bobcaygeon Formation, c o n s i s t i n g  

of l imestone with sha ly  par t ings ,  was f i r s t  def ined  i n  

south-cent ra l  Ontar io by Liberty ( 1963). I n  t h e  Ottawa-St. 

Lawrence Lowland t h e  Bobcaygeon Formation can be d iv ided  

i n t o  t h r e e  members t h a t  a r e  roughly equivalent  t o  t h e  t h r e e  

m e m b e r s  def ined i n  south-cent ra l  Ontario by Liber ty  ( 1 9 6 9  1. 

The con tac t  between t h e  lower and upper members of Uyeno's 

( 1 9 7 4 )  redef ined  l i t h o s  t r a t i g r a p h i c  Hull Formation i s  

equiva lent  t o  t h e  contac t  between t h e  middle and upper 

members of t h e  Bobcaygeon Formation, and t h e  upper con tac t  

of t h e  Hull Formation i s  equivalent  t o  t h e  upper con tac t  of 

t h e  Bobcaygeon Formation. A s  noted above, use of t h e  Hull 

Formation as a  l i t h o s t r a t i g r a p h i c  u n i t  i s  not continued 

h e r e i n  because Uyeno (1974, p. 6 )  could not p lace  i t s  lower 

con tac t  with confidence a t  any of t h e  l o c a l i t i e s  examined by 

him. 

There a r e  some s i g n i f i c a n t  d i f f e rences  between t h e  

member subdiv is ion  of Liber ty  (1969) f o r  south-cent ra l  

Ontar io  and t h a t  proposed he re in  f o r  t h e  Ottawa-St. Lawrence 

Lowland. The lower member of t h e  Bobcaygeon Formation of 

t h e  Ottawa-St. Lawrence Lowland contains  s t r a t a  equiva lent  

t o  those  of south-cent ra l  Ontario placed i n  t h e  upper p a r t  

of t h e  Gull River Formation by Liber ty  ( 1 9 6 9 )  ( s e e  

d i scuss ion  under Gull River Formation, Def in i t ion) .  Another 



s i g n i f i c a n t  d i f f e r e n c e  i s  t h a t  subd iv i s ion  i n t o  members i n  

t h e  Ottawa-St. Lawrence Lowland i s  based on s h a l e  content  

( a s  d e t a i l e d  below), while Liberty1 s (1969) subd iv i s ion  i n  

sou th -cen t ra l  Ontar io i s  based on d i f f e r e n c e s  i n  g r a i n  s i z e .  

Although t h e  lower member west of Ottawa can be d iv ided  i n t o  

lower ( A )  and upper ( B )  l i t h o l o g i c a l  u n i t s  based on g r a i n  

s i z e  d i f f e r e n c e s  (as d e t a i l e d  below), t h e s e  d i f f e r e n c e s  do 

not  seem t o  be a  s u i t a b l e  c r i t e r i o n  i n  d e f i n i n g  con tac t s  

between members. 

Tables 6 and 7 i l l u s t r a t e  the relationships between t h e  

Bobcaygeon Formation, as  def ined  i n  t h e  Ottawa-St. Lawrence 

Lowland, and t h e  formations of t h e  Black River and Trenton 

groups i n  southern  Quebec (Clark 1972a, 1972b) and north-  

c e n t r a l  New York S t a t e  (Kay 1968a, Walker 1973, Cameron and 

Mangion 1977, F i she r  1977). 

Dis t r ibu t ion .  The Bobcaygeon Formation outcrops and 

subcrops beneath younger bedrock formations i n  t h e  c e n t r a l  

and nor the rn  p a r t s  of t h e  Ottawa-St. Lawrence Lowland (Fig. 

10)  i n  t h e  Arnprior  (31F/8), Carleton Place (31F/1), Ottawa 

(31G/5), Kemptville (31G/4), Thurso (31G/ l l ) ,  Russe l l  

(31G/6), Winchester (31G/3), Hawkesbury (31G/10), Alexandria 

(31G/7), and Cornwall (31G/2) map areas .  Due t o  t h e  high 

r e s i s t a n c e  t o  e ros ion  of t h e  lower member of t h e  Bobcaygeon 

Formation, n a t u r a l  outcrops a r e  genera l ly  upland pavements. 

The middle and upper members a r e  l e s s  r e s i s t a n t .  



Many of t h e  exposed sec t ions  of t h e  Bobcaygeon 

Formation a r e  descr ibed i n  ~ p p e n d i x  1, which inc ludes  

r e fe rences  t o  o t h e r  published s e c t i o n  desc r ip t ions .  Good 

exposures which a r e  used he re in  as  t h e  p r i n c i p a l  re ference  

s e c t i o n s  f o r  t h e  lower p a r t  of t h e  formation ( inc lud ing  t h e  

lower c o n t a c t  of t h e  lower member) a r e  t h e  Blackburn (nor th )  

quarry  (LQ OT-lla, Ottawa map area,  31G/5) and t h e  Rockland 

quarry  (AQ TH-1, Thurso map area,  3 1 G l l .  The p r i n c i p a l  

r e fe rence  s e c t i o n  f o r  t h e  upper p a r t  of the formation 

( inc lud ing  t h e  contac t  between t h e  middle and upper members) 

i s  t h e  Blackburn (south)  quarry (LQ OT-llb, Ottawa map area,  

31G/5). There a r e  a l s o  good exposures of t h e  lower member 

i n  t h e  Almonte (Cavanagh) (LQ AR-2) and White Lake (LQ AR-4)  

q u a r r i e s ,  l o c a t e d  i n  t h e  Arnprior map a rea  (31F/8); and i n  

t h e  Huntley (LQ OT-1) and ~ t i t t s v i l l e  (LQ OT-2) qua r r i e s ,  

l o c a t e d  i n  t h e  Ottawa map a rea  (31G/5). The middle and 

upper members a r e  a l s o  well  exposed i n  t h e  Embrun ( B l a i r )  

quarry  (LQ RU-5, Russell  map area,  31G/6) and i n  t h e  

Lf Orignal (main) quarry (LQ HA-1, Hawkesbury map area,  

31G/10 1, r e spec t ive ly .  

A s  i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have 

i n t e r s e c t e d  t h e  Bobcaygeon Formation; references t o  

d r i l l h o l e  d e s c r i p t i o n s  a r e  included i n  Appendix 2. 

Li tholosv.  The Bobcaygeon Formation c o n s i s t s  of interbedded 

l i t h o g r a p h i c  t o  coarse ly  c r y s t a l l i n e  f o s s i l i f e r o u s  l imestone 

with p l a n a r  t o  undulat ing s haly par t ings .  Lithographic beds 



a r e  subordina te  and commonly have " birdseye" textuxe. 

Medi um t o  coa r se ly  c r y s t a l l i n e  beds commonly a r e  c ross  bedded 

and con ta in  s t y l o l i t e s ,  and some coarse ly  c r y s t a l l i n e  beds 

f i l l  channels. Some beds conta in  black che r t  as  nodules up 

t o  20 cm i n  diameter,  l enses  up t o  5 cm th ick ,  and f i n e  

gra ined  disseminat ions.  The l imestones a r e  very t h i n l y  t o  

massive bedded. I n  some quar r i e s ,  b l a s t i n g  has r e s u l t e d  i n  

t h e  massive bedding of t h e  lower p a r t  of t h e  formation 

appearing th inner .  Fresh su r faces  a r e  l i g h t  t o  dark grey t o  

brownish grey, t h e  more coarse ly  c r y s t a l l i n e  beds being 

l i g h t e r  i n  co lour  than  t h e  more f i n e l y  c r y s t a l l i n e  beds. 

Weathered su r faces  a r e  l i g h t  t o  medium grey t o  brownish grey 

t o  b l u i s h  grey, t h e  b l u i s h  grey colour  being r e s t r i c t e d  t o  

t h e  more f i n e l y  c r y s t a l l i n e  beds. Burrows and i n t r a c l a s  t s  

a r e  common. 

The lower member of t h e  Bobcaygeon Formation c o n s i s t s  

of interbedded l i t h o g r a p h i c  t o  coarse ly  c r y s t a l l i n e  

l imes tone  with subordina te  sha ly  par t ings .  I t  can be 

d iv ided  i n t o  submembers from Ottawa westward, i n  i t s  outcrop 

a reas  i n  t h e  Ottawa ( 3 1 G / 5 ) ,  Kemptville (31G/4), Arnprior  

( 3 1 F / 8 ) ,  and Car le ton  Place (31F/1) map areas .  Medium and 

coar se ly  c r y s t a l l i n e  l imestones do not  occur i n  t h e  lower 

member t o  t h e  e a s t  of Ottawa; t h e i r  presence i n  t h e  upper 

p a r t  of t h e  lower member from Ottawa westward provides t h e  

b a s i s  f o r  a  subd iv i s ion  i n t o  lower ( A )  and upper ( B )  

l i t h o l o q i c a l  u n i t s .  Chert occurs only i n  t h e  upper un i t .  



Published chemical analyses  f o r  t h e  lower member a r e  l i s t e d  

i n  Table 13. 

The middle member of t h e  Bobcaygeon Formation c o n s i s t s  

of interbedded l i t h o g r a p h i c  t o  coarse ly  c r y s t a l l i n e  

l imestone with in te rbeds  up t o  35 cm t h i c k  conta in ing  

numerous undulat ing sha ly  pa r t ings .  The middle member has a  

h igher  s h a l e  content  than  t h e  lower and upper members. The 

s h a l y  beds a r e  cha rac te r i zed  by nodular s t r u c t u r e ,  t h e  

r e s u l t  of deformation of t h e  l i t h o g r a p h i c  t o  f i n e l y  

c r y s t a l l i n e  l imestone in te rbeds  i n t o  nodules. 

The uDDer member of t h e  Bobcaygeon Formation c o n s i s t s  

of interbedded l i t h o g r a p h i c  t o  coa r se ly  c r y s t a l l i n e  

l imestone with subordina te  s  haly par t ings .  I t  contains  

dolomitized zones up t o  20 cm th ick .  Published chemical 

analyses  f o r  t h e  upper member a r e  l i s t e d  i n  Table 13. 

The Bobcaygeon Formation of t h e  Ottawa-St. Lawrence 

Lowland was depos i ted  i n  an i n t r a c o n t i n e n t a l  s h e l f  

environment. A low t o  moderate energy environment i s  

i n d i c a t e d  f o r  t h e  more f i n e l y  c r y s t a l l i n e  beds, and a  high 

energy environment f o r  t h e  more coa r se ly  c r y s t a l l i n e  beds 

(Barnes 1967, p.219-231). S imi la r  environments were 

i n f e r r e d  by Walker (1973) and Cameron and Mangion (1977) f o r  

t h e  equiva lent  s t r a t a  of New York S ta te .  

Thickness. The th ickness  of t h e  Bobcaygeon Formation ranges 

from 79. 9 metres t o  87. 3  metres i n  t h e  northwestern p a r t  of 

t h e  Ottawa-St. Lawrence Lowland, and decreases  eastward t o  



51.2 metres i n  t h e  Hawkesbury map a r e a  (31G/10). A 

cont inued  eas tward dec rease  i s  i n d i c a t e d  by a  combined 

t h i c k n e s s  of  on ly  8. 5 metres f o r  t h e  equ iva l en t s  ( t h e  Leray, 

Ouareau, Mile End, and Deschambault Formations) of t h e  

Bobcaygeon Formation i n  t h e  S t .  Vincent quar ry  nea r  Montreal 

(Hofmann 1972, p. 13) .  

The t h i c k n e s s  of t h e  lower  member shows some l o c a l  

v a r i a b i l i t y ,  and decreases  eas tward from a  maximum of 29. 0 

metres i n  t h e  Ottawa map a r e a  (31G/5) t o  14. 1  metres i n  t h e  

Hawkes bury map area ( 3 1G/ 10 ) . The  equivalent Leray 

Formation i s  on ly  3.  4 metres t h i c k  i n  t h e  St .  Vincent quar ry  

(Hofmann 1972, p. 13) .  To t h e  west  of  Ottawa, t h e  lower  u n i t  

of t h e  lower  member i s  a t  l e a s t  13. 4  metres t h i c k  and t h e  

upper u n i t  i s  a t  l e a s t  11. 3  metres t h i c k .  

The t h i c k n e s s  of t h e  middle member shows very  l i t t l e  

l o c a l  v a r i a b i l i t y ,  and dec reases  eas tward from a  maximum of 

26. 3  metres  i n  t h e  O t t a w a  map area (31G/5) t o  22.4 metres i n  

t h e  Hawkes bury map a r e a  ( 3 1G/ 10 1. The equ iva l en t  Ouareau 

and Mile End Formations have a  combined th i ckness  of on ly  

3. 1 metres  i n  t h e  St .  Vincent  q u a r r y  (Hofmann 1972, p. 13) .  

The t h i c k n e s s  of t h e  y m e r  member shows cons ide rab le  

l o c a l  v a r i a b i l i t y ,  and dec reases  eas tward  from a  maximum of 

37. 2 metres i n  t h e  Ottawa map a r e a  (31G/5) t o  14. 7  metres i n  

t h e  Hawkesbury map a r e a  (31G/10). The equ iva l en t  

Deschambault Formation i s  on ly  2. 0  metres t h i c k  i n  t h e  St .  

Vincent  qua r ry  (Hofmann 1972, p. 13) .  



Measured th i cknesses  ( i n  met res )  of t h e  lower, middle 

and upper members f o r  t h e  exposed s e c t i o n s  and d r i l l h o l e  

i n t e r s e c t i o n s  of Appendices 1  and 2 a r e  l i s t e d  i n  Table 17 

( t h e  " +" symbol i n d i c a t e s  t h a t  t h e  e n t i r e  t h i ckness  of t h e  

member does no t  occur  i n  t h e  exposure o r  d r i l l h o l e ) .  

Measurements r epo r t ed  i n  o t h e r  p u b l i c a t i o n s  f o r  t h e  exposed 

s e c t i o n s  of Table 17 and f o r  o t h e r  s e c t i o n s  no l o n g e r  

exposed (AQ CO-1, AQ OT-3, AQ OT-9 and AQ OT- l o ) ,  a r e  

i nc luded  i n  Appendix 1. , 

TABLE 17. Thickness (in metres)  of the Bobcaygeon Formation of the  Ottawa-St. Lawrence Lowland. 

LOWER MEMBER 

a. The paleontology of t h e  Bobcaygeon  orm mat ion of t h e  

Ottawa-St. Lawrence Lowland has been desc r ibed  by Raymond 

(1921) ,  Wilson (1921, 1946b-c, 1947, 1948, 1951, 1956b, 

D r i l l h o l e  Th ickness  

DH CO-1 5.2+ 
GDH HA-1 14.1 

DH 01-5 29.0 
DH OT-10 16.2+ 
DH OT-11 23.8 
DHOT-12 14.7+ 
DH RU-24 20.4 

Exposure  Th ickness  

LQ OT-4 5 .9W 
LQ OT-5 1 . 5 W  
LQ OT-lla 17.70t 
AQOT-1 5.:9+ 
AQOT-2 4 . 0 3  
AQ TH-1 19.W 
LQ WI-3 4.6W 

Exposure  Th ickness  

LQ AR-1 1.25+B 
3.75+A 

LQ AR-2 11.05+B 
5.45+A 

LQ AR-3 3.5WB 
LQ AR-4 4.0WB 

13.40+A 
LQ AR-5 6.60+B 

1.5WA 

Exposure  T h i c k n e s s  

AQAR-1 7.5WB 
LQ CO-1 1 .7W 
LQCO-2 4.30+ 
LQ CO-3 1.70+ 
LQCO-6 3.4% 
LQOT-1 11.30+B 
LQ OT-2 6.5WB 

4.00+A 
LQ OT-3 5.9* 

MIDDLE MEMBER UPPER KEKBER 

Exposure  Th ickness  

L Q O T - l l b  25.0W 
AQ OT-4 8.8W 
AQ OT-8 2.6W 
LQ RU-5 12. 00+ 
LQ WI-3 5.9W 

Exposure  Th ickness  

LQ HA-1 15.2W 
AQ HA-1 4.25+ 
LQ OT-llb 30. OW 
AQ OT-8 6 .0W 

D r i l l h o l e  Th ickness  

GDHHA-1 22.4 
DH OT-5 23.4 
DH OT-11 26.3 
DH RU-24 25.1 

D r i l l h o l e  Th ickness  

GDHHA-1 14.7 
DH OT-5 27.5 
DH OT-11 37.2 
DH W-24 37.8 



1961), F r i t z  (1957), Schopf (19661, Barnes (1967),  S t e e l e  

and S i n c l a i r  (1971), and Uyeno (1974). Brachiopods, 

bryozoa, co ra l s ,  stromatoporoids,  t r i l o b i t e s ,  l a r g e  

cephalopods, gastropods, pelecypods, ostracods,  and cr inoids  

a r e  abundant. The sequence r e f e r r e d  t o  t h e  Leray, Rockland, 

and Hull faunal  zones by Wilson (1946a) spans s t r a t a  here 

i d e n t i f i e d  as t h e  Bobcaygeon Formation. The Leray-Rockland 

and Rockland-Hull contac ts  a r e  not  equiva lent  t o  contac ts  

between t h e  members of t h e  Bobcaygeon  orm mat ion, t h e  former 

being loca ted  wi th in  t h e  lower member and t h e  l a t t e r  wi th in  

t h e  middle member. Shel ly f o s s i l s  i n d i c a t e  a Blackriveran 

age f o r  t h e  Leray faunal zone sequence, a Blackriveran t o  

Rocklandian age f o r  t h e  Rockland faunal  zone sequence, and a 

Rocklandian t o  Ki rk f i e ld ian  age for t h e  Hull faunal  zone 

sequence (Barnes e t  a l .  1981). 

Conodonts a l s o  i n d i c a t e  t h a t  t h e  Bobcaygeon Formation 

ranges i n  age from Blackriveran t o  Kirkf ie ld ian .  The lower 

member i n  t h e  Rockland quarry (Thurso map area ,  31G/ll; AQ 

TH-1 i n  Appendix I ) ,  l o c a l i t y  11 of Schopf (1966, p. 8 )  and 

l o c a l i t y  2 1 of Barnes ( 1967), contains  Blackriveran and 

Rocklandian conodont faunas (Schopf 1966, p. 23; Barnes 1967, 

p. 237). The middle and upper members i n  t h e  Ottawa map a r e a  

( 3 1G/5) conta in  a Rocklandian t o  K i r k f i e l d i a n  conodont fauna 

(Uyeno 1974, p. 8-9).  



Verulam Formation 

Def in i t ion .  The lower p a r t  of t h e  upper phase of t h e  Ottawa 

Formation (here in ,  Ottawa Group) of Wilson (1946a) i s  here 

r e f e r r e d  t o  t h e  Verulam Formation (Table 7; P l a t e  11) .  This 

Middle Ordovician u n i t ,  cons i s t ing  of l imestone with s h a l e  

in te rbeds ,  was f i r s t  def ined i n  south-cent ra l  Ontar io by 

L ibe r ty  (1955) and more f u l l y  descr ibed  by him i n  1969. He 

e s t a b l i s h e d  two members, but t h e  d i s t i n c t i v e  crossbedded 

c a l c a r e n i t e  cha rac te r i z ing  h i s  upper member has not been 

recognized i n  t h e  Ottawa-st. Lawrence Lowland. Therefore, 

t h e  Verulam Formation as mapped i n  t h e  Ottawa-St. Lawrence 

Lowland i s  l i t h o l o g i c a l l y  equiva lent  t o  the lower member of 

t h e  Verulam Formation of Liberty (1969) with only s l i g h t  

modification. For instance,  Liberty ( 1969, p. 52) def ined t h e  

conformable lower contac t  of t h e  formation as  t h e  base of a  

very a rg i l l aceous  un i t ;  i n  t h i s  r e p o r t  t h e  lower contac t  i s  

p laced  a t  t h e  lower l i m i t  of s h a l e  in te rbeds  g r e a t e r  than  5 

crn th ick .  The conformable upper con tac t  i s  def ined  as  t h e  

upper l i m i t  of s h a l e  in terbeds  g r e a t e r  than  5 cm th ick .  

The Verulam Formation of t h e  Ottawa-St. Lawrence 

Lowland i s  equivalent  i n  p a r t  t o  t h e  Montreal Formation of 

Quebec (Clark  1972a, 1972b - see  Table 6 )  and t h e  combined 

Sugar River and Denley Formations of New York S t a t e  (Kay 

1968a, F i she r  1977 - see  Tables 6 and 7 ) .  The Steuben 

Formation of New York S ta te ,  equiva lent  t o  Liberty1 s ( 1969) 



P l a t e  11.. V e r u l a m  F o r m a t i o n ,  L e b r e t o n  S t ree t ,  O t t a w a  

( O t t a w a  map area, 31G/5; UTM 4 4 4 9 1 0 3 ,  

5 0 2 7 4 8 0 N ) .  Photo AL-2-15 ( 1 9 8 2 ) .  



upper member of t h e  Verularn Formation, has not been 

recognized i n  t h e  Ottawa-St. Lawrence Lowland. 

I 

L i  tholoay. The Verulam Formation c o n s i s t s  of interbedded 

sub l i thograph ic  t o  coarse ly  c r y s t a l l i n e  f o s s i l i f e r o u s  

I 

I 

Dis t r ibu t ion .  The Verulam   or mat ion outcrops i n  t h e  c e n t r a l  

p a r t  of t h e  Ottawa-St. Lawrence Lowland i n  t h e  ~ r n p r i o r  

(31F/8),  Ottawa (31G/5), Russell  (31G/6), Winchester 

( 3 1 G / 3 ) ,  and Cornwall (31G/2) map areas  (Figure 1 0 ) .  I t  

subcrops beneath younger bedrock formations i n  t h e  e a s t e r n  

p a r t  of t h e  Ontar io por t ion  of t h e  Lowland, t o  the nor th  of 

i t s  outcrop areas .  

Because of t h e  low r e s i s t a n c e  t o  e ros ion  of t h e  Verulam 

Formation, n a t u r a l  outcrops a r e  genera l ly  lowland pavements, 

r i v e r  cu t s ,  and escarpments capped by t h e  more r e s i s t a n t  

over ly ing  Lindsay Formation. Some of t h e  exposed sec t ions  

of t h e  Verulam Formation a r e  descr ibed i n  Appendix 1. A 

good exposure which i s  used he re in  as  t h e  p r i n c i p a l  

r e fe rence  s e c t i o n  f o r  t h e  formation ( inc lud ing  t h e  upper 

c o n t a c t )  i s  t h e  lower p a r t  of t h e  escarpment along t h e  

Ottawa River  a t  Rideau F a l l s  (S  OT-6, Ottawa map area,  

31G/5). Other good exposures of t h e  Verulam Formation a r e  

t h e  V i c t o r i a  I s l a n d  roadcut (S  OT-8, Ottawa map area ,  31G/5) 

and t h e  Osnabruck quarry (LQ WI-4, Winchester map area ,  

31G/3). A s  i nd ica ted  i n  Appendix 2, many d r i l l h o l e s  have 

i n t e r s e c t e d  t h e  formation. 
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l imestone with in te rbeds  up t o  15 cm t h i c k  of dark grey 

calcareous sha le .  The beds a r e  of very t h i n  t o  medium 

th ickness .  The l imestones a r e  l i g h t  t o  dark grey t o  

brownish grey, t h e  more coarse ly  c r y s t a l l i n e  beds being 

l i g h t e r  i n  co lour  than  t h e  more f i n e l y  c r y s t a l l i n e  beds. 

The former weather brown, and t h e  l a t t e r  weather b l u i s h  

grey. Burrows and i n t r a c l a s t s  a r e  common, and r i p p l e  marks 

occur  i n  some beds. 

The formation was deposi ted i n  an i n t r a c o n t i n e n t a l  

shelf environment. A l o w  t o  moderate energy environment i s  

i n d i c a t e d  f o r  t h e  more f i n e l y  c r y s t a l l i n e  l imestone beds, 

and a  high energy environment f o r  t h e  more coarse ly  

c r y s t a l l i n e  beds. 

Thickness. The Verulam Formation and i t s  equiva lent  i n  

ad jacen t  Quebec th icken t o  t h e  southeas t .  The Verulam 

Formation i s  32. 0 metres t h i c k  i n  t h e  Ottawa map a r e a  

(31G/5) and 65. 4 metres t h i c k  i n  t h e  Hawkesbury map a r e a  

(31G/10). The equiva lent  ~ o n t r e a l  Formation i s  106. 7  metres 

t h i c k  i n  t h e  C a r t i e r  Natural Gas ( S t .  Hubert) well ,  d r i l l e d  

near  Montreal (Clark 1972a, p. 12) .  

Measured th icknesses  ( i n  metres)  f o r  t h e  exposed 

s e c t i o n s  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 18 ( t h e  " + "  symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not  occur i n  t h e  

exposure o r  d r i l l h o l e ) .  



i 

E x p o s u r e  T h i c k n e s s  D r i l l h o l e  T h i c k n e s s  
, 

S OT-6 2 . 3 0 +  GDH HA-1 6 5 . 4  

S OT-8 2 . 2 0 +  DH OT-5 3 1 . 1 +  
LQ WI-4 3 . 0 0 +  DH OT-11 3 2 . 0  

DH RU-24  39.7 

TABLE 18 .  T h i c k n e s s  ( i n  me t r e s )  o f  t h e  Veru la rn  F o r m a t i o n  o f  
t h e  O t t a w a - S t .  L a w r e n c e  L o w l a n d .  

w. The paleontology of t h e  Verulam Formation of t h e  

Ottawa-St, Lawrence Lowland has been descr ibed by Raymond 

(1921),  Wilson (1946b-c, 1947, 1948, 1951, 1956b, 1961), and 

F r i t z  ( 1957 ) . Brachiopods, bryozoa (notab ly  P r a s o ~ o r a )  , 

gastropods,  and c r i n o i d s  a r e  very abundant. The combined 

sequence r e f e r r e d  t o  t h e  Sherman F a l l  faunal  zone and t h e  

lower Cobourg faunal  zone by Wilson (1946a) spans s t r a t a  

he re  i d e n t i f i e d  a s  t h e  Verulam Formation. The s h e l l y  

f o s s i l s  i n d i c a t e  a K i r k f i e l d i a n  t o  Shermanian age f o r  t h e  

format ion (Barnes e t  a l .  1981). 

L i  nds av Formation 

Def in i t ion .  The upper p a r t  of t h e  upper phase of t h e  Ottawa 

Formation (he re in ,  Ottawa Group) and t h e  over ly ing  Eas tview 

Formation of Wilson (1946a) a r e  here  r e f e r r e d  t o  t h e  Lindsay 

Formation (Tables 7 and 19; P l a t e  12) .  L iber ty  (1963) f i r s t  

de f ined  t h e  Upper Ordovician Lindsay Formation i n  south-  

c e n t r a l  Ontario.  The over ly ing  u n i t  was def ined a s  t h e  

Whitby Formation, and d iv ided  i n t o  lower, middle, and upper 

members, by L ibe r ty  (1969). Russel l  and Telford (1983) 



r ev i sed  t h i s  nomenclature and redefined t h e  lower member of 

t h e  Whitby Formation as t h e  Collingwood Member of t h e  

Lindsay Formation. The lower con tac t  of t h e  Collingwood 

Member i s  gradat ional ,  but could be s e l e c t e d  a r b i t r a r i l y  as  

t h e  f i r s t  appearance of d e f i n i t e  b lack  s h a l e  beds i n  t h e  

Lindsay Formation. 

The middle and upper members of t h e  Whitby Formation 

were renamed t h e  Blue Mountain Formation by Russell  and 

Tel ford  (1983).  The contac t  between t h i s  u n i t  and t h e  

underlying Lindsay Formation was marked by t h e  change from 

calcareous s h a l e  below ( ~ o l l i n g w o o d  Member) t o  non- 

calcareous s h a l e  above. 
i 

TABLE 19. The Lindsay and Billings Formations of southeastern Ontario. and their equivalents in 

south-central Ontario. 

SOUTHEASTERN ONTARIO SOUTII-CENTRAL ONTARIO 

The sequence i n  t h e  Ottawa-St. Lawrence Lowland 

corresponds c l o s e l y  t o  t h e  s t r a t i g r a p h i c  scheme proposed by 

Russel l  and Telford (1983). That i s ,  t h e  upper p a r t  of t h e  

upper phase of t h e  Ottawa Foxmation (Wilson 1946a) i s  

THIS STUDY 

MEMBER 

BILLINGS 

EASTVIEW 

equiva lent  t o  t h e  Lindsay Formation as  f i r s t  def ined by 

LIBERTY 1969 

FORMATION 

~'~JHITBY 

WILSON 19468 RUSSELL AND TELFORD 1983 

FORMATION HPlBER 

UPPER 

MIDDLE 

LOWER 
BILLINGS 

EASTVIEW 

LINDSAY 
I 

BLUE 

MUNTAIN 

COLLINGWOOD 

LOWER OTTAWA LINDSAY UPPER 
(UPPER PART) 

LINDSAY 



P l a t e  1 2 .  L i n d s a y  F o r m a t i o n  ( l o w e r  m e m b e r ) ,  Dow' s L a k e ,  

O t t a w a  ( O t t a w a  m a p  area, 31G/5; UTM 4 4 4 5 9 0 E ,  

5 0 2 6 8 3 0 N ) .  P h o t o  AL-2-10  ( 1 9 8 2 ) .  



Liber ty  ( 1963 ) , and t h e  over ly ing  Eas tview Formation (Wilson 

1946a) i s  equiva lent  t o  t h e  upper p a r t  o r  Collingwood Member 

of t h e  redef ined  Lindsay Formation. I n  t h e  Ottawa-St. 

Lawrence Lowland, t h e  upper p a r t  of t h e  Lindsay Formation 

can t h e r e f o r e  be r e f e r r e d  t o  as  t h e  Eastview Member. 

Contact r e l a t i o n s h i p s  of t h e  Lindsay Formation (and i t s  

Eastview Member) i n  t h e  Ottawa-St. Lawrence Lowland a r e  t h e  

same as  those  i n  south-cent ra l  Ontario. 

The T e t r e a u v i l l e  Formation of Quebec (Clark 1972a, 

1972b- s e e  Table 6 )  and t h e  H i l l i e r  Formation of New York 

S t a t e  (Kay 1968a, Fisher  1977 - see Tables 6 and 7 )  a r e  

equ iva len t  i n  p a r t  t o  t he  Lindsay Formation of t h e  Ottawa- 

St. Lawrence Lowland. The Quebec and New York sequences do 

not  contain s t r a t a  equiva lent  t o  t h e  Eastview Member. 

Dis t r ibu t ion .  The Lindsay Formation outcrops i n  t h e  c e n t r a l  

and nor thern  p a r t s  of t h e  Ottawa-St. Lawrence Lowland i n  t h e  

Ottawa (31G/5), Thurso (31G/ l l ) ,  Russel l  (31G/6), Winchester 

(31G/3), Hawkesbury (31G/10), Alexandria (31G/7), and 

Cornwall (31G/2) map areas  (Figure 10) .  I t  subcrops beneath 

younger bedrock formations i n  t h e  c e n t r a l  p a r t  of t h e  

Low1 and. 

Because of t h e  high r e s i s t a n c e  t o  e ros ion  of t h e  lower 

member of t h e  Lindsay Formation, n a t u r a l  outcrops a r e  

g e n e r a l l y  upland pavements. Many of t h e  exposed sec t ions  

a r e  descr ibed  i n  Appendix 1, which inc ludes  references  t o  

o t h e r  published s e c t i o n  desc r ip t ions .  A good exposure which 



i s  used h e r e i n  as t h e  p r inc ipa l  r e fe rence  s e c t i o n  f o r  t h e  

lower member i s  t h e  Canaan quarry (LQ RU-2, Russel l  map 

area ,  31G/6). Other good exposures a r e  i n  q u a r r i e s  a t  S t .  

I s i d o r e  (LQ AL-2, Alexandria map area ,  31G/7), Navan (LQ RU- 

1, Russel l  map area,  31G/6), and S a r s f i e l d  (LQ RU-3, Russell  

map area ,  31G/6). 

The p r i n c i p a l  reference s e c t i o n  f o r  t h e  upper p a r t  of 

t h e  formation ( inc luding  t h e  con tac t  between t h e  lower and 

upper members) i s  t h e  Sain t  Laurent Blvd. escarpment (Ottawa 

map area ,  31G/5; S OT-4 i n  Appendix 1).  

A s  i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have 

i n t e r s e c t e d  t h e  Lindsay Formation; re ferences  t o  d r i l l h o l e  

d e s c r i p t i o n s  a r e  included i n  Appendix 2. 

Li tholosv.  The lower member of t h e  Lindsay Formation 

c o n s i s t s  of interbedded subl i thographic  t o  coa r se ly  

c r y s t a l l i n e  f  o s s i l i f  erous l imestone with undulat ing sha ly  

p a r t i n g s  and in terbeds  up t o  5 cm t h i c k  of dark grey 

calcareous sha le .  The beds a r e  very t h i n  t o  th ick .  The 

l imestones a r e  l i g h t  t o  dark grey t o  brownish grey, t h e  more 

coa r se ly  c r y s t a l l i n e  beds being l i g h t e r  i n  co lour  than  t h e  

more f i n e l y  c r y s t a l l i n e  beds. The former weather brown, and 

t h e  l a t t e r  predominate and weather b l u i s h  grey. Burrows, 

feeding  t r a i l s ,  and i n t r a c l a s t s  a r e  common. The abundance 

of sha ly  pa r t ings  has r e s u l t e d  i n  deformation of t h e  more 

f i n e l y  c r y s t a l l i n e  l imestone beds t o  produce a  

c h a r a c t e r i s t i c  nodular s t r u c t u r e ;  t h e  presence of l imestone 
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nodules up t o  15 cm i n  diameter  i s  p a r t i c u l a r l y  ev iden t  on 

weathered su r faces .  A publ ished a n a l y s i s  f o r  t h e  lower 

member i s  l i s t e d  i n  Table 13. 

The upper (Eastview) member of t h e  Lindsay Formation 

c o n s i s t s  of interbedded dark  grey t o  dark  brown ca lcareous  

s h a l e  and sub l i thograph ic  t o  f i n e l y  c r y s t a l l i n e  

p e t r o l i f e r o u s  f o s s i l i f e r o u s  l imestone.  The beds a r e  t h i n  t o  

t h i c k .  The l imestones  a r e  medium t o  da rk  grey, weather 

b l u i s h  grey,  and a r e  commonly nodular. 

The format ion was depos i ted  i n  an i n t r a c o n t i n e n t a l  

s h e l f  environment. A low t o  moderate energy environment i s  

i n d i c a t e d  f o r  t h e  more f i n e l y  c r y s t a l l i n e  l imes tone  beds, 

and a h igh  energy environment f o r  t h e  more c o a r s e l y  

c r y s t a l l i n e  beds. 

Thickness. The lower member of t h e  Lindsay Formation and 

i t s  e q u i v a l e n t  i n  ad j  acent  Quebec ( t h e  T e t r e a u v i l l e  

Formation) th i cken  t o  t h e  southeas t .  The lower member of t h e  

Lindsay Formation i s  19. 7 metres t h i c k  i n  t h e  Ottawa map 

a r e a  (31G/5) bu t  t h e  T e t r e a u v i l l e  Formation i s  125.0 metres 

t h i c k  i n  t h e  C a r t i e r  Natural  Gas ( S t .  Hubert) w e l l ,  d r i l l e d  

n e a r  Montreal (Clark 1972a, p. 12) .  I n  c o n t r a s t ,  t h e  upper 

(Eastview) member of the .  Lindsay Formation th i ckens  t o  t h e  

northwest.  The upper member i s  10. 8 metres t h i c k  i n  t h e  

Russe l l  map a r e a  (31G/6), bu t  i s  no t  p r e s e n t  i n  t h e  Montreal 

a rea .  



Measured thicknesses  ( i n  metres) of t h e  lower and upper 

members f o r  t h e  exposed sec t ions  and d r i l l h o l e  i n t e r s e c t i o n s  

of Appendices 1 and 2 a r e  l i s t e d  i n  Table 20  ( t h e  " +" symbol 

i n d i c a t e s  t h a t  t h e  e n t i r e  thickness  of t h e  member does not 

occur i n  t h e  exposure o r  d r i l l h o l e ) .  Measurements repor ted  

i n  o t h e r  pub l i ca t ions  f o r  t h e  exposed sec t ions  of Table 20  

a r e  inc luded i n  Appendix 1. 

TABLE 20. Thickness  ( i n  me t r e s )  of t he  Lindsay  Formation of t h e  Ottawa-St. Lawrence 
Lowland. 

&. The paleontology of t h e  Lindsay Formation of t h e  

Ottawa-St. Lawrence Lowland has been descr ibed by Raymond 

(1921),  Wilson (1946b-c, 1947, 1948, 1951, 1956b, 1961) and 

F r i t z  ( 1957). Brachiopods, bryozoa, t r i l o b i t e s ,  gastropods,  

and c r i n o i d s  a r e  abundant. 

The upper p a r t  of t h e  sequence r e f e r r e d  t o  as  t h e  

Cobourg faunal  zone by Wilson (1946a) spans s t r a t a  here  

i d e n t i f i e d  as  t h e  lower member of t h e  Lindsay Formation. 

The s h e l l y  f o s s i l s  i n d i c a t e  a Shermanian t o  Edenian age f o r  

t h e  lower member (Barnes e t  a l .  1981). 

W P E R  EMBER 

Exposure Thickness  

S OT-4 0.45+ 

D r i l l h o l e  Thickness  

DH At-5 9.2 
DH OT-11 5.3 

GDH RU-1 7 . 7  
DH RU-24 10.8 

LOWER MEMBER 

D r i l l h o l e  Thickness  

GDHIIA-1 24.- 

DHOT-11 19.7 

GDH RU-1 9.1+ 
DH RU-24 21.9 

Exposure Th icknes s  

LQ AL-1 6.6W 

LQ AL-2 10.85+ 

LQ CO-4 4.2O-t 
LQ CO-5 5.60+ 
AQ CO-2 4.65+ 

S OT-4 6.55+ 

Exposure Thickness  

S OT-6 5.85+ 

LQRU-1 15.5O-t 

LQ RU-2 17.0O-t 
LQRU-3 12.OO-t 
LQ RU-6 3.3O-t 
LQWI-5 4.5O-t 



Tuf f n e l l  and Ludvigsen ( 1984 ,  p. 27-28) descr ibed  t h r e e  

I bios t r a t i g r a p h i c  u n i t s  which occur i n  t h e  Collingwood Member 

of t h e  Lindsay Formation and i n  t h e  Blue Mountain (south-  

c e n t r a l  Ontar io)  and Bi l l ings  (Ottawa-St. Lawrence Lowland) 

Formations, and which a r e  based on t h e  frequency of 
I 

occurrence of f o u r  spec ies  of t h e  t r i l o b i t e  Tr ia r th rus .  

Although none of t h e  u n i t s  were noted t o  occur i n  t h a t  p a r t  

of t h e  Ottawa a r e a  s e c t i o n  which i s  r e f e r r e d  here t o  t h e  

upper (Eastview) member of t h e  Lindsay Formation, fauna A 

(T. e a t o n i )  w a s  noted i n  t h e  Collingwood Member a t  Toronto 

and Collingwood, and fauna B (T. canadensis) i n  t h e  

Collingwood Member a t  Manitoulin Is land .  An Edenian t o  

Maysvi l l ian age i s  i n d i c a t e d  f o r  t h e  Collingwood Member. 

She l ly  f o s s i l s  i n d i c a t e  a Maysvill ian age f o r  t h e  Eastview 

Member (Barnes et a l .  1981). 

B i l l i n a s  Formation 

Def in i t ion .  The Upper Ordovician B i l l i n g s  Formation ( P l a t e  

13)  as  o r i g i n a l l y  proposed by Wilson (1937) cons i s t ed  of 

da rk  brown t o  b lack  sha le .  I t  was named f o r  B i l l i n g s  Bridge 

I i n  t h e  Ottawa map a rea  (31G/5), where it outcrops. Wilson 

(1946a, p. 2 7 )  placed t h e  conformable lower contac t  of t h e  

formation a t  t h e  t o p  of t h e  uppermost l imestone bed of t h e  

underlying Eastview Member of t h e  Lindsay Formation 

(WilsonJ s Eas tview Formation). Since t h i n  l imestone 

i n t e r b e d s  occur i n  t h e  B i l l i n g s  Formation, t h e  th ickness  of 



Plate 13. B i l l i n g s  Formation, C y r v i l l e  road cut (Ottawa 

map area, 31G/5; S OT-lla i n  Appendix 1). 

Photo DW-2-14 (1982). 



t h e  uppermost l imestone bed of t h e  Eastview Formation i s  

c r i t i c a l  f o r  accura te  l o c a t i o n  of t h e  contact .  I t  i s  

s p e c i f i e d  here as  being g r e a t e r  t h a n  2 cm. The s h a l e  of t h e  

B i l l i n g s  Formation i s  non-calcareous t o  s l i g h t l y  calcareous,  

while t h a t  of t h e  Eastview Member i s  calcareous.  

Although Wilson (1946a, p .27)  placed t h e  conformable 

upper contac t  of t h e  B i l l i n g s  Formation with t h e  Carlsbad 

Formation between black s h a l e  below and grey s h a l e  above, 

t h e  colour  d i f f e r e n c e  i s  not s u f f i c i e n t l y  d i s t i n c t i v e  t o  be 

used as t h e  only c r i t e r i o n  f o r  a formational  boundary. A 

v a l i d  l i t h o l o g i c a l  subdiv is ion  can be made on t h e  bas i s  of 

t h e  occurrence of interbedded s i l t s t o n e  and limestone. The 

upper contac t  of t h e  B i l l i n g s  Formation i s  redefined here  as  

t h e  base of t h e  lowest s i l t s t o n e  o r  l imestone bed which i s  

g r e a t e r  than  2 cm th ick .  

The B i l l i n g s  Formation i s  equiva lent  t o  a t  l e a s t  p a r t  

of t h e  Blue Mountain Formation of south-cent ra l  Ontar io 

(Russe l l  and Telford; 1983 - s e e  Tables 6 and 19) and t o  the .  

Lachine Formation of t h e  Utica Group of ad jacent  Quebec 

(Clark 1972a, 197213 - s e e  Table 6 ) .  

Dis t r ibut ion .  The B i l l i n g s  Formation outcrops s p a r s e l y  i n  

t h e  c e n t r a l  p a r t  of t h e  Ottawa-St. Lawrence Lowland i n  t h e  

Ottawa (31G/5) and Russell  (31G/6) map areas  (Fig. 12) .  I t  

a l s o  subcrops beneath younger bedrock formations i n  t h e  

c e n t r a l  p a r t  of t h e  Lowland. 





Due t o  t h e  low r e s i s t a n c e  t o  e ros ion  of t h e  B i l l i n g s  

Formation, na tu ra l  outcrops a r e  genera l ly  r i v e r  cu ts .  A 

good exposure which i s  used he re in  as  t h e  p r i n c i p a l  

r e f e r e n c e  s e c t i o n  i s  t h e  Cyrv i l l e  roadcut (S OT-lla, Ottawa 

map a rea ,  31G/5) ( P l a t e  13) ,  descr ibed i n  Appendix 1. AS 

i n d i c a t e d  i n  Appendix 2, many d r i l l h o l e s  have i n t e r s e c t e d  

t h e  formation; re ferences  t o  d r i l l h o l e  d e s c r i p t i o n s  a r e  

inc luded i n  Appendix 2. 

Litholoav. The Billings Formation c o n s i s t s  of dark b r o w n  t o  

b lack  s h a l e ,  with laminae of f i n e l y  c r y s t a l l i n e  da rk  grey 

l imes tone  i n  t h e  lower p a r t  of t h e  formation and calcareous 

s i l t s t o n e  in te rbeds  up t o  2 c m  t h i c k  i n  t h e  upper p a r t .  The 

I s h a l e s  a r e  non-calcareous t o  s l i g h t l y  calcareous,  and a r e  

p y r i t i  f  erous and f  o s s i l i f  erous i n  places .  The s i l t s t o n e s  
I 

a r e  medium grey t o  greenish grey i n  colour,  and weather buff 

t o  r edd i sh  brown. 

The lower p a r t  of t h e  B i l l i n g s  Formation i s  s u b j e c t  t o  

s u l p h a t e  a l t e r a t i o n ,  which r e s u l t s  i n  foundat ion heave. 

G i l l o t t  e t  a l .  (1974, p. 483) noted gypsum and j a r o s i t e  i n  

s h a l e s  c o n s i s t i n g  of i l l i t e ,  c h l o r i t e ,  quar tz ,  c a l c i t e  and 

p y r i t e .  Quigley g t  a1. (1973, p. 1014) concluded t h a t  gypsum 

i s  t h e  primary cause of heave, i n d i c a t i n g  t h a t  t h e  heave 

p o t e n t i a l  of p y r i t i f e r o u s  s h a l e  i s  dependent on t h e  

carbonate  content.  

The Bi l l ings  Formation was probably depos i ted  i n  an 

i n t r a c o n t i n e n t a l  she1 f  environment, below storm wave base. 



The c l a s  t i c s  were derived from t h e  r i s i n g  Appalachian 

Mountains t o  t h e  eas t ,  and t h e  presence of p y r i t e  i n d i c a t e s  

d e p o s i t i o n  under reducing condit ions.  

Thickness. The Bi l l ings  Formation and i t s  equiva lent  i n  

ad jacen t  Quebec thicken t o  t h e  southeas t .  The B i l l i n g s  

Formation i s  62.  0 metres t h i c k  i n  t h e  Russell  map a rea  

( 3 1 G / 6 )  and t h e  Lachine Formation i s  124. 4 metres t h i c k  i n  

t h e  C a r t i e r  Natural Gas (St. Hubert) wel l ,  d r i l l e d  near 

Montreal (Clark 1972a, p. 12).  

Measured thicknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 21 ( t h e  " +" symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not  occur i n  t h e  

exposure o r  d r i l l h o l e ) .  

r 
Exposure Thickness D r i l l h o l e  Thickness 

S OT-lla 10. O O +  DH HA-1 56.7+ 
GDH OT-2 23.3+ 

DH OT-11 32.5+ 
G D H  RU-1 18.2+ 

DH RU-24 6 2 . 0  

TABLE 21. Thickness (in metres)  of the Billings Formation 
of the Ottawa-St . Lawrence Lowland. 

a. The paleontology of the  B i l l i n g s  Formation has been 

desc r ibed  by Foerste ( 1 9 2 4 ) .  Cephalopods, t r i l o b i t e s ,  

brachiopods, and g r a p t o l i  t e s  a r e  present ,  and a r e  commonly 

p y r i  t i z e d .  

A t r i l o b i t e  fauna cha rac te r i zed  by T r i a r t h r u s  rouaensis 

and T. sninosus was recognized by Tuf fne l l  and Ludvigsen 



(1984) i n  both t h e  B i l l i n g s  and Blue Mountain Formations. 

The t r i l o b i t e s  suggest  a Maysvill ian age, which i s  

c o n s i s t e n t  with t h e  assignment of Barnes e t  a l .  (1981) t h a t  

was based mainly on g r a p t o l i  t e s .  

Carlsbad Formation 

Def in i t ion .  The Upper Ordovician Carlsbad Formation ( P l a t e  

14)  a s  o r i g i n a l l y  proposed by Wilson (1937) cons is ted  of 

in terbedded sha le ,  calcareous s i l t s t o n e ,  and s i l t y  

l imestone.  I t  was named f o r  Carlsbad Springs i n  t h e  Russell  

map a r e a  (31G/6), where it was i n t e r s e c t e d  i n  a wel l  d r i l l e d  

by t h e  Standard O i l  Company (DH RU-26 of Appendix 2 ) .  

Wilson (1946a, p. 2 7 )  placed t h e  conformable lower contac t  of 

t h e  Carlsbad Formation between b lack  s h a l e  below and grey 

s h a l e  above. This d e f i n i t i o n  i s  not  s u f f i c i e n t l y  

d iagnos t i c ,  and t h e  lower contac t  i s  redef ined  here  as  t h e  

base of t h e  lowest  s i l t s t o n e  o r  l imestone bed which i s  

g r e a t e r  t h a n  2 cm thick.  

Wilson (1940a) descr ibed t h e  Russel l  Formation as  t h e  

s t r a t i g r a p h i c  u n i t  which o v e r l i e s  t h e  Carls  bad Formation. 

The Highway 417 roadcut 9 km nor th  of Russel l  (Russe l l  map 

a rea ,  31G/6; UTM 471000E, 5020300N) l i e s  wi th in  t h e  outcrop 

a r e a  descr ibed  by Wilson (1946a, p. 30). I n s u f f i c i e n t  

l i t h o l o g i c a l  d i f f e rences  a r e  apparent  between t h e  Carlsbad 

and Russe l l  Formations f o r  them t o  be considered as  

s e p a r a t e l y  mappable u n i t s  (L ibe r ty  1967; Williams and Wolf 
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1982, p. 134).  Wilson1 s (1940a) Russel l  Formation i s  

I t h e r e f  o r e  included here wi th in  t h e  Carlsbad Formation, of 

which it may be considered a calcareous upper member. The 

conformable upper contac t  of t h e  Carlsbad Formation i s  

t h e r e f o r e  redefined here, as  t h e  lower l i m i t  of t h e  r e d  

mudrock of t h e  overlying Queenston Formation. 

The redef ined  Carlsbad Formation i s  equiva lent  t o  t h e  

Georgian Bay Formation of s outh-cent ra l  Ontario (L ibe r ty  

1969 - s e e  Table 6 )  and t o  t h e  Nicolet  River Formation of 

t h e  Lorraine Group of ad jacent  Quebec (Clark 1972a, 1972b - 

s e e  Table 6 ) .  

D i s t r ibu t ion .  The Carlsbad   or mat ion outcrops s p a r s e l y  i n  

t h e  c e n t r a l  p a r t  of t h e  Ottawa-St. Lawrence Lowland i n  t h e  

Ottawa (31G/5) and Russell  (31G/6) map a reas  (Figure  12) .  

I t  a l s o  subcrops beneath t h e  Queenston Formation i n  t h e  

c e n t r a l  p a r t  of t h e  Lowland. 

Due t o  t h e  low r e s i s t a n c e  t o  e ros ion  of t h e  Carlsbad 

Formation, na tu ra l  outcrops a r e  usua l ly  found i n  r i v e r  

va l l eys .  A good exposure which i s  used he re in  as  t h e  

p r i n c i p a l  re ference  s e c t i o n  i s  t h e  Cyrv i l l e  roadcut ( S  OT- 

l l b ,  Ottawa map area,  31G/5) ( P l a t e  141, descr ibed i n  

Appendix 1. A s  i nd ica ted  i n  Appendix 2, many d r i l l h o l e s  

have i n t e r s e c t e d  t h e  formation; re ferences  t o  d r i l l h o l e  

d e s c r i p t i o n s  a r e  included i n  Appendix 2. 



L i  tholoav.  The Carlsbad Formation c o n s i s t s  of in te rbedded  

s h a l e ,  f o s s i l i f e r o u s  calcareous s i l t s t o n e ,  and s i l t y  

b i o c l a s t i c  l imestone.  The s h a l e s  a r e  dark  grey i n  C O ~ O U ~  

and ca lcareous  t o  non-calcareous. The s i l t s t o n e s  and 

l imestones  a r e  very t h i n l y  t o  medium bedded, medium grey  t o  

g reen i sh  grey i n  colour, .  and weathering a buff t o  r e d d i s h  

brown colour.  Crossbedding and f l u t e  c a s t s  a r e  common, and 

r i p p l e  marks occur  i n  some beds. 

The Carlsbad Formation was probably deposi ted i n  an  

i n t r a c o n t i n e n t a l  she1  f environment. The c l a s  ti cs  were 

de r ived  from t h e  r i s i n g  Appalachian Mountains t o  t h e  e a s t .  

Thickness. The Carlsbad Formation and i t s  equiva len t  i n  

ad jacen t  Quebec t h i c k e n  t o  t h e  southeas t .  The Carlsbad 

Formation i s  186. 9 metres t h i c k  i n  t h e  Russel l  map a r e a  

(31G/6), and t h e  Nicole t  River Formation i s  a t  l e a s t  300 

metres t h i c k  a t  Montreal (Clark  1972a, p. 1 2 ) .  

Measured th i cknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n  and d r i l l  ho le  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 2 2  ( t h e  " + "  symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not  occur i n  t h e  

exposure o r  d r i l l h o l e ) .  

Table 22. Thickness (in metres) of the Carlsbad Formation 
of the Ottawa-St . Lawrence Lowland. 

Exposure Thickness 

S OT-llb 3 .50+  

Drillhole Thickness 

GDH OT-2 67.9+ 
DH RU-23 131.1+ 
DH RU-24 186.9 



m. The paleontology of t h e  Carlsbad Formation has been 

descr ibed  by Foers te  (1924). Crinoids,  brachiopods, 

pelecypods, cephalopods, t r i l o b i t e s ,  and bryozoa a r e  very 

abundant. The s h e l l y  f o s s i l s  i n d i c a t e  a Richmondian age f o r  

t h e  Carlsbad Formation (Barnes e t  a l .  1981). 

Oueens ton  Formation 

Def in i t ion .  The Upper Ordovician Queenston Formation ( P l a t e  

1 5 )  w a s  named by Grabau (1908)  for t h e  town of Queenston, 

l o c a t e d  i n  t h e  Niagara Peninsula of southern Ontario. I t s  

occurrence i n  sou th -cen t ra l  Ontar io was descr ibed  by Caley 

(1940, p. 2 2 - 2 4 )  and Liber ty  (1969, p. 79-83). A t  i t s  type 

l o c a l i t y  t h e  Queenston Formation i s  a d i s t i n c t i v e  r ed  s h a l e  

o r  mudrock, and t h e  conformable lower contac t  i s  t h e  lower 

l i m i t  of red  colourat ion.  Foers te  (1916) noted t h e  

occurrence of t h e  Queenston Formation i n  t h e  Ottawa-St. 

Lawrence Lowland, where it c o n s t i t u t e s  t h e  youngest 

Paleozoic rock u n i t  known t o  be present .  

The Queenston Formation i s  equivalent  t o  t h e  Becancour 

River Formation of t h e  Queenston Group of ad jacent  Quebec 

(Clark  1972b - s e e  Table 6 ) .  

D i s t r ibu t ion .  The Queenston q or mat ion outcrops i n  t h e  

c e n t r a l  p a r t  of t h e  Ottawa-St. Lawrence Lowland, i n  t h e  

Russel l  map a r e a  (31G/6) (Fig. 12). I t  a l s o  subcrops 



P l a t e  15. Queens t o n  Formation, Russe l l  quar ry  (Russe l l  

map a rea ,  31G/6; LQ RU-4 i n  Appendix 1 ) .  Photo 

DW-2-27 (1982). 



benea th  s u r f i c i a l  d e p o s i t s  i n  t h e  c e n t r a l  p a r t  of t h e  

Low1 and. 

The Queenston Formation has a l o w  r e s i s t a n c e  t o  

e ros ion ,  and t h e  only  known exposure  i n  t h e  Lowland i s  t h e  

Russe l l  qua r ry  (LQ RU-4,  Russe l l  map a r e a ,  31G/6) ( P l a t e  

1 5 ) )  d e s c r i b e d  i n  Appendix 1 and a l s o  by G u i l l e t  (1967, 

p. 76-78). I t  i s  used h e r e i n  a s  t h e  p r i n c i p a l  r e f e r e n c e  

s e c t i o n .  A s  i n d i c a t e d  i n  Appendix 2, t h e  format ion has been 

i n t e r s e c t e d  i n  Consumers' Gas Company wel l  16306 ( D H  RU-6) 

and t h e  Geological  Survey of Canada Russe l l  wel l  ( D H  RU-24), 

bo th  d r i l l e d  i n  t h e  Russe l l  map a r e a  (31G/6). 

Li tholouv.  The Queenston Formation c o n s i s t s  of r e d  t o  l i g h t  

g r e e n i s h  grey,  very  t h i n l y  t o  t h i c k l y  bedded, s l i g h t l y  

ca l ca reous  s i l t s t o n e  and sha l e .  I n t e r b e d s  of s i l t y  

b i o c l a s t i c  l imes tone  occur  i n  t h e  lower  p a r t  of t h e  

format ion.  The red  co lou r  i s  predominant, wi th  t h e  l i g h t  

g r e e n i s h  g rey  co lour  occu r r ing  a long  j o i n t s ,  a long  bedding 

p l anes ,  and a s  r educ t ion  s p o t s .  Des i cca t ion  cracks  and 

r i p p l e  marks a r e  p re sen t .  

The chemical composit ion of a 4. 6-metre s e c t i o n  i n  t h e  

Russe l l  qua r ry  was r epo r t ed  by G u i l l e t  ( 1967, p. 77) a s  

fo l lows:  58. 06% Si02,  6. 28% Fe2O3, 15. 9% Al2O3, 4. 48% CaO, 

2. 78% MgO, 1. 21% Na20, 3. 42% K20, 3. 67% CO2, and 3.  80% H 2 0 .  

The Queenston Formation was probably  depos i t ed  i n  an  

i n t r a c o n t i n e n t a l  s he1 f environment. The c l a s t i c s  w e r e  

d e r i v e d  from t h e  r i s i n g  Appalachian Mountains t o  t h e  e a s t .  



The co loura t ion  i s  probably a  pos t -depos i t iona l  f e a t u r e ,  t h e  

r ed  co lour  being due t o  ox ida t ion  of t h e  i r o n  conten t  and 

t h e  green co lour  t o  subsequent reduct ion  (L ibe r ty  1969, 

p. 8 2 ) .  

Thickness. The Queenston Formation of t h e  Ottawa-St. 

Lawrence Lowland has a  th ickness  i n  excess of 49. 7 metres. 

Measured th icknesses  ( i n  metres ) f o r  t h e  exposed 

s e c t i o n  and d r i l l h o l e  i n t e r s e c t i o n s  of Appendices 1 and 2 

a r e  l i s t e d  i n  Table 23 ( t h e  " +" symbol i n d i c a t e s  t h a t  t h e  

e n t i r e  th ickness  of t h e  formation does not occur i n  t h e  

exposure o r  t h e  d r i l l h o l e ) .  

t- 

E x p o s u r e  T h i c k n e s s   rillh hole T h i c k n e s s  

LQ RU-4 9.15+ DH RU-6 4 9 . 7 +  
DH RU-24 13.0+ 

I 

TABLE 2 3 .  T h i c k n e s s  ( i n  metres)  o f  t h e  Q u e e n s t o n  F o r m a t i o n  
o f  t h e  O t t a w a - S t .  L a w r e n c e  L o w l a n d .  

&&. The paleontology of t h e  Queenston Formation of t h e  

Ottawa-St. Lawrence Lowland has been descr ibed by Foe r s t e  

( 1 9 2 4 ) .  Corals,  bryozoa, and brachiopods a r e  p resen t  i n  t h e  

b i o c l a s t i c  l imestone beds. The s h e l l y  f o s s i l s  i n d i c a t e  a  

Richmondian age f o r  t h e  Queenston Formation (Barnes e t  a l .  

1 9 8 1 ) .  



I GNEOUS I NTRUSI ONS 

Ultramafic Dikes 

Eight v e r t i c a l  c a r b o n a t i t e  d ikes ,  s t r i k i n g  e a s t e r l y  and 

up t o  40 cm th ick ,  a r e  exposed i n  t h e  Francon Blackburn 

q u a r r i e s  (Ottawa map area,  3 1G/5; LQ OT-11 i n  Appendix 1  ) 

(Fig. 13; P l a t e  16). They have been descr ibed by Hon 

(1970),  Bolton and Liber ty  (1972, p. 21-22), Rushforth (1985) 

and Hogarth and Rushforth ( 1 9 8 6 ) .  The dikes c o n s i s t  mainly 

of dolomite, and a r e  cha rac te r i zed  by c a l c i t e ,  phlogopite ,  

and a p a t i t e  phenocrysts and a  v a r i e t y  of rounded xenocrysts 

der ived  mainly from Precambrian rocks. Hon (1970, p.34-36) 

quoted a R-Ar  age determinat ion (obta ined  from phlogopite  by 

M. Shaf iqul lah)  of 190 Ma, but  noted t h e  p r o b a b i l i t y  of 

contamination by Precambrian b i o t i t e .  B o l  ton  and Liber ty  

( 1972, p. 2 2 )  reported a paleomagnetic s tudy by A. Larochel le  

t h a t  gave a  pole  coincident  with t h a t  of t h e  Oka ca rbona t i t e  

complex of adjacent  Quebec. K-Ar  age determinat ions f o r  t h e  

Oka complex yielded an age of 118 M a  (Cretaceous) 

(Shaf iqul lah  e t  a l .  1970). A c a r b o n a t i t e  dike (Crepeau 

1963) i s  exposed i n  t h e  Lachute map area (31G/9), along t h e  

southern  bank of the  Ottawa River between t h e  C a r i l l o n  Dam 

and t h e  Ontario-Quebec border  (UTM 5481003, 5045550N); t h e  

d i k e  s t r i k e s  eas t -nor theas t  and i s  up t o  40 cm th ick .  

I t  i s  poss ib le  t h a t  mica p e r i d o t i t e  dikes w i l l  be 

discovered i n  t h e  Ontario p o r t i o n  of t h e  Ottawa-St. Lawrence 
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Figure 13. Bedrock geology of the vicinity of the Francon quarries, Blackburn. 



P l a t e  16. Carbonat i te  dike i n  t h e  Gull River and Bob- 

caygeon Formations, Francon Blackburn nor th  

quarry (Ottawa map area, 31G/5; LQ OT-lla in 

Appendix 1). Photo RW-2-2 (1982). 



Lowland, s i n c e  they  occur i n  ad jacen t  a reas .  The Ogdensburg 

d i k e  of no r the rn  New York S t a t e  was desc r ibed  by Newland 

(1931);  it has an average th ickness  of 1. 2 m and s t r i k e s  

eas t - sou theas t .  The Varty Lake d i k e  of sou th -cen t ra l  

On ta r io  was descr ibed  by Hon (1970) and Barne t t  e t  a l .  

(1984);  it i s  up t o  1. 5  m i n  th i ckness  and s t r i k e s  e a s t -  

sou theas t .  Hon (1970, p. 34-35) quoted K - A r  age 

de te rmina t ions  (obtained by M. S h a f f i q u l l a h  from phlogopi te )  

of 166 and 167 Ma ( J u r a s s i c ) ,  and Barne t t  e t  a l .  (1984, 

p.1468) obtained an age of 170 Ma by K - A r  d a t i n g  (whole- 

rock, a c i d - t r e a t e d  whole-rock, and phlogopi t e )  . The Pic ton  

d i k e  of south-cent ra l  Ontar io  was desc r ibed  by Barne t t  & 

al. (1984);  it i s  up t o  70 cm i n  th ickness ,  s t r i k e s  east- 

sou theas t ,  and has a much lower con ten t  of ph logopi te  

phenocrysts  t han  t h e  Varty Lake dike.  Barne t t  et ( 1984, 

p. 1468 ) obtained a c i d - t r e a t e d  whole-rock K-Ar  age 

de te rmina t ions  of 173 and 175 Ma. 

The c a r b o n a t i t e  dikes  show a c l o s e  s p a t i a l  r e l a t i o n s h i p  

t o  f a u l t  junc t ions  (Fig.  13), as  do t h e  mica p e r i d o t i t e  

d ikes  of a d j  acent  New York S t a t e  and sou th -cen t ra l  Ontario.  

STRUCTURAL GEOLOGY 

J o i n t s  

The Paleozoic  rocks of t h e  Ottawa-St. Lawrence Lowland 

a r e  i n t e r s e c t e d  by s t e e p l y  d ipping  j o i n t s  which form f o u r  
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s e t s .  Approximately 300 o r i e n t a t i o n s  measured a t  l o c a l i t i e s  

throughout t h e  Lowland i n d i c a t e  t h a t  t h e  j o i n t  s e t s  s t r i k e  

a t  approximately 015 ' ,  055', l o o ' ,  and 1 4 5 ' .  Outcrop a reas  

a r e  g e n e r a l l y  charac ter ized  by two j o i n t  s e t s  s t r i k i n g  

approximately a t  r i g h t  angles,  r e s u l t i n g  i n  t h e  occurrence 

of r e c t a n g u l a r  blocks. The 100' j o i n t  d i r e c t i o n  i s  t h e  most 

dominant, and t h e  055' o r i e n t a t i o n  i s  t h e  l e a s t  dominant. 

J o i n t s  i n  carbonate un i t s  have commonly been widened by 

s o l u t i o n ,  and j o i n t s  belonging t o  a l l  j o i n t  s e t s  have 

commonly been f i l l e d  by c a l c i t e .  Minor p y r i t e ,  b a r i t e ,  

c e l e s t i t e ,  o r  gypsum accompanies t h e  c a l c i t e  i n  places .  

The p r i n c i p a l  j o i n t  planes a r e  usua l ly  moderately ( 30 

cm t o  1 metre) t o  widely ( g r e a t e r  t h a n  1 metre) spaced, and 

t h e  spac ing  inc reases  with i n c r e a s i n g  bed thickness .  No 

s p e c i f i c  rock type was noted t o  have a  much g r e a t e r  o r  

l e s s e r  j o i n t  spacing than o t h e r  rock types.  Numerous 

c l o s e l y  ( l e s s  than  30 cm) spaced j o i n t s  commonly occur c lose  

I t o  a  f a u l t  and s t r i k e  p a r a l l e l  t o  it, sugges t ing  a  gene t i c  

r e l a t i o n s h i p  between each j o i n t  s e t  and f a u l t s  of a  

p a r t i c u l a r  o r i en ta t ion .  

A reg ional  consis tency i n  t h e  o r i e n t a t i o n  of j o i n t  

s e t s ,  and i n  t h e  r e l a t i v e  dominance of each s e t ,  i s  

apparent ;  Williams, Corkery and Lorek (1985) recognized four  

j o i n t  s e t s  (005 ' ,  045', 085', and 135')  i n  t h e  Niagara 

Peninsula  of southern Ontario, t h e  045 ' o r i e n t a t i o n  being 

subord ina te  and t h e  o the r  t h r e e  d i r e c t i o n s  being dominant. 



The Paleozoic  rocks of t h e  Ottawa-St. Lawrence Lowland 

a r e  t r a n s e c t e d  by numerous s t e e p l y  dipping normal f a u l t s  and 

f a u l t  zones ( P l a t e s  9, 17,  and 18) which s t r i k e  from 

s o u t h e a s t  t o  n o r t h e a s t  and have v e r t i c a l  displacements which 

exceed 1000 metres i n  places  (Williams 1983). The f a u l t s  

and a s s o c i a t e d  f e a t u r e s  form p a r t  of a major t e c t o n i c  zone, 

t h e  Ottawa Val ley  r i f t  zone, which inc ludes  t h e  Ottawa- 

Bonnechere graben of Kay ( 1 9 4 2 )  and extends w e s t -  

nor thwes ter ly  from t h e  S t .  Lawrence River t o  Lake Nipissing.  

Accurate f a u l t  i n t e r p r e t a t i o n  i n  t h e  Lowland r e q u i r e s  a good 

knowledge of t h e  s t r a t i g r a p h y  w i t h i n  each f a u l t  block, and 

of t h e  l o c a t i o n s  of f a u l t  block boundaries. An improved 

unders tanding of t h e  d e t a i l e d  s t r a t i g r a p h y  has con t r ibu ted  

t o  t h e  d e t e c t i o n  of r e l a t i v e  v e r t i c a l  displacement and t h e  

e s t i m a t i o n  of t h e  amounts of displacement, t hus  making 

v e r i f i c a t i o n  of pos tu la t ed  f a u l t s  and i d e n t i f i c a t i o n  of 

o t h e r  f a u l t s  poss ib l e .  I n  a reas  ( p a r t i c u l a r l y  i n  t h e  

northwestern p a r t  of t h e  Lowland) where outcrops a r e  

abundant and good exposures of f a u l t s  and f a u l t  zones e x i s t ,  

t h e  accura t e  l o c a t i o n  of f a u l t  block boundaries i s  poss ib le .  

Ex t rapo la t ion  from adjacent  a reas  i s  necessary i n  areas of 

l i m i t e d  exposure, and can be a ided by t h e  use of d r i l l h o l e  

information,  geophysical  survey da ta ,  and f a u l t - c o n t r o l l e d  

topographic  f e a t u r e s .  



P l a t e  17. S teeply  d ipping  Bobcaygeon Formation w i t h i n  a 

f a u l t  zone, McCarthy Road, Ottawa (Ottawa map 

area ,  31G/5; UTM 4469803, 5023390N). Photo 

A L - 3 - 3 4  (1982). 



P l a t e  18. Moderately t o  s t e e p l y  d ipp ing  Rockcli f f e ,  

Shadow Lake, and Gull  River Formations w i t h i n  

a fault zone ( looking  nor thwes t ) ,  P r ince  of 

Wales F a l l s ,  Hogt s Back Park, Ottawa (Ottawa 

map a rea ,  31G/5; S OT-5 i n  Appendix 1 ) .  Photo 

AL-3-22 (1982). 
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Fau l t s  which have v e r t i c a l  displacements of a t  l e a s t  15 

metres a r e  i n d i c a t e d  i n  Figure 3.  Some areas  i n  t h e  

nor thern  p a r t  of t h e  Lowland a r e  charac ter ized  by r e l a t i v e l y  

high f a u l t  d e n s i t y  (Williams, Rae and Wolf 1984). The 

r e l a t i v e  displacement between each of t h e  f a u l t  blocks of 

t h e  Lowland i s  shown i n  Figure 14 .  The f a u l t  block which 

was s e l e c t e d  f o r  assignment of an a r b i t r a r y  value of zero  

r e l a t i v e  displacement i s  l o c a t e d  i n  t h e  southwestern p a r t  of 

t h e  Russel l  map a rea  (31G/6). The t o p  of t h e  Paleozoic 

section which i s  known t o  e x i s t  i n  t h e  Lowland (49 .  7 metres 

above t h e  base of t h e  Queenston Formation) occurs i n  t h i s  

f a u l t  block. This s e l e c t i o n  avoids t h e  use of a combination 

of p o s i t i v e  and negat ive r e l a t i v e  displacements. I n  o rde r  

t o  a s s i g n  p o s i t i v e  ( r a t h e r  than  negat ive)  values t o  o t h e r  

f a u l t  blocks, t h e i r  upward ( r a t h e r  t h a n  downward) 
\ 

displacement r e l a t i v e  t o  t h e  datum must be used. The 

s u r f a c e  and subsurface information contained i n  Appendices 1 

and 2 was employed t o  c a l c u l a t e  r e l a t i v e  displacements. A s  

an example, t h e  value of 25 metres f o r  t h e  f a u l t  block 

l o c a t e d  t o  t h e  immediate nor theas t  of t h e  block assigned an 
\ 

a r b i t r a r y  value of zero  was determined by comparing t h e  

e l eva t ions  of t h e  contac t  between t h e  Carlsbad and Queenston 

Formations i n  t h e  two blocks: 49. 5 metres above s e a  l e v e l  

(DH RU-24 of Appendix 2) and 25. 0 metres above s e a  l e v e l  ( D H  . 

RU-6 of Appendix 2 ) , r e spec t ive ly .  

Fau l t  t r a c e s  a r e  normally gen t ly  curved but  may be 

d i s t i n c t l y  curved i n  t h e  v i c i n i t y  of f a u l t  junct ions.  

I 
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D i s t i n c t  f a u l t  curvature i s  well  documented a t  many 

l o c a l i t i e s  which inc lude  t h e  southwestern p a r t  of t h e  

Russel l  map a rea  (31G/6), where exposures a r e  abundant and 

many deep holes have been d r i l l e d .  Fau l t  junct ions  

g e n e r a l l y  c o n s i s t  of a  s i n g l e  f a u l t  branching from t h e  main 

f a u l t ,  but major junct ions involve  a  l a r g e r  number of 

f a u l t s .  The v e r t i c a l  displacement a t  a  f a u l t  junc t ion  i s  

approximately equal t o  t h e  sum of t h e  displacements along 

each s e t  of f a u l t s  which branches from t h e  junction. 

Bedding i n  the  Paleozoic rocks i s  normally c l o s e  t o  

hor i zon ta l ,  but  wi th in  many f a u l t  zones t h e  beds d i p  s t e e p l y  

toward t h e  downthrown block ( P l a t e s  1 7  and 18) .  S teep ly  

plunging s l i ckens ides  a r e  common on f a u l t  planes,  but  gen t ly  

plunging s l i ckens ides  and small  fo lds  were a l s o  observed. 

The fo lds  a r e  t r ansec ted  by f a u l t s  of minor displacement. 

Norris (1967) descr ibed an a n t i c l i n e - s y n c l i n e  p a i r  wi th in  a  

f a u l t  zone, exposed i n  a  roadcut  a long t h e  Queensway a t  

Parkdale Avenue i n  Ottawa (31G/5; UTM 4431503, 5027150N). 

The fo lds  have hor izonta l  axes t r end ing  northwest, p a r a l l e l  

t o  t h e  s t r i k e  of t h e  f a u l t s ,  and were c l a s s i f i e d  by Norris 

( 1967, p. 306)  as  f l e x u r a l - s l i p  p a r a l l e l  fo lds .  C a l c i t e  

ve ins  commonly occur along f a u l t s .  Minor p y r i t e ,  b a r i t e ,  

c e l e s  t i t e ,  o r  gypsum accompanies t h e  c a l c i t e  i n  p laces .  

Topographic lows a r e  commonly f  au l t -cont ro l led ;  only a  

few non-l inear  segments of t h e  Ottawa River do not  fol low 

f a u l t  t r a c e s ,  and t h e  S t .  Lawrence River follows a  f a u l t  

t r a c e  along a l l  but t h e  extreme nor theas te rn  p a r t  of i t s  



course through t h e  Ontario p o r t i o n  of t h e  Ottawa-St. 

Lawrence Lowland. Topographic lows occur along segments of 

f a u l t  t r a c e s  i n  t h e  Per th  map a r e a  ( 3 1 C / 1 6 ) .  Other notable  

f a u l t -  c o n t r o l l e d  topographic lows a r e  the  Madawas ka River, 

Cody Creek, Buckham Bay, and Constance Creek (Arnprior  map 

area ,  31F/8); t h e  Mississ ippi  River (southern p a r t  of t h e  

Arnprior  map area ,  31F/8; and nor thern  p a r t  of t h e  Carleton 

Place map area ,  31F/1); t h e  southern p a r t  of Miss iss ippi  

Lake (Car le ton  Place map area,  31F/1); and t h e  Rideau Lakes 

( P e r t h  map area ,  31C/16; and Westport map area,  31C/9). 

A change i n  t h e  nature of t h e  topography commonly 

occurs from one f a u l t  block t o  another.  Precambrian outcrop 

a reas  a r e  charac ter ized  by hummocky topography; t h e  more 

r e s i s t a n t  Paleozoic u n i t s  ( t h e  Covey H i l l ,  Nepean, March, 

Oxford, Rockclif f e, Bobcaygeon, and Lindsay Formations ) 

genera l ly  outcrop i n  upland areas ;  and t h e  l e s s  r e s i s t a n t  

u n i t s  ( t h e  Shadow Lake, Gull River, Verulam, B i l l ings ,  

Car ls  bad, and Queens ton  Formations ) genera l ly  outcrop i n  

lowland areas .  

Geophysical methods a r e  very use fu l  i n  t r a c i n g  f a u l t s .  

I n  o rde r  t o  a i d  f a u l t  i n t e r p r e t a t i o n  i n  those p a r t s  of t h e  

Russel l  map a rea  (31G/6) which a r e  cha rac te r i zed  by very 

l i t t l e  bedrock exposure, Thompson (1985a) conducted a 

se ismic  r e f l e c t i o n  survey i n  t h e  v i c i n i t y  of Casselman and 

a l s o  (1985b) r an  seismic r e f l e c t i o n  and r e f r a c t i o n  p r o f i l e s  

a t  e leven s i t e s ;  p r o f i l e s  I and 9 were loca ted  wi th in  t h e  

r e f l e c t i o n  survey area,  and t h e  o the r s  were loca ted  



e lsewhere  i n  t h e  Russe l l  map a r e a  (31G/6). The r e f l e c t i o n  

survey  r evea led  t h e  ex i s t ence  of a  l i n e a r  depres s ion  i n  the 

bedrock su r face ,  c l o s e l y  fol lowing a  segment of t h e  South 

Nation River  which appears t o  d e l i n e a t e  a  f a u l t  t r a c e .  

F a u l t s  were i n t e r p r e t e d  from t h e  p r o f i l e s  on t h e  b a s i s  of 

changes i n  t h e  e l e v a t i o n  of t h e  bedrock s u r f a c e  ( a s  

determined by r e f l e c t i o n )  and changes i n  t h e  v e l o c i t y  of 

s e i smic  waves i n  t h e  bedrock ( a s  determined by r e f r a c t i o n ) .  

A VLF (ve ry  low frequency) e lec t romagnet ic  survey and a  

magnetotelluric survey i n  t h e  v i c i n i t y  of L e i t r i m  (Ottawa 

map a rea ,  3  1G/5) de tec t ed  t h r e e  i n d i v i d u a l  f a u l t s  s e p a r a t i n g  

f a u l t  blocks of c o n t r a s t i n g  r e s i s t i v i t y  (Tel ford  e t  a l .  
0 

19771. 

Many of t h e  f a u l t s  of t h e  Ottawa-St. Lawrence Lowland 

have been recognized and named previous ly ,  a s  shown i n  

F igure  3. Wilson (1938a, 1938b) r e f e r r e d  t o  t h e  Hazeldean 

and Glouces te r  f a u l t s ,  and t o  a  set of f a u l t s  l o c a t e d  i n  t h e  

n o r t h e a s t e r n  p a r t  of t h e  Ottawa map a r e a  (31G/5) which i s  

r e f e r r e d  t o  here  a s  t h e  Ottawa River f a u l t  s e r i e s .  Hay 

(1942) r e f e r r e d  t o  t h e  Douglas, Pakenham, Shamrock, Mount 

St .  P a t r i c k ,  Madawas ka, and Plevna f a u l t s ;  Wynne-Edwards 

(1967, p. 87-88) t o  t h e  Rideau Lake f a u l t ;  and Globensky 

(1982a, p. 48-49) t o  t h e  Rigaud and S a i n t e  J u s t i n e  f a u l t s .  

Using LANDSAT imagery, Sanford e t  a l .  ( 1984, p. 91 ) p l o t t e d  a  

we l l  de f ined  major f r a c t u r e  ( r e f e r r e d  t o  he re  a s  t h e  St.  

Lawrence River  f a u l t )  a long t h e  course  of t h e  S t .  Lawrence 

River  through t h e  Ontar io  p o r t i o n  of t h e  Lowland. Major 
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f a u l t s  which a r e  cha rac te r i zed  by a v e r t i c a l  displacement 

exceeding 200 metres occur wi th in  two f a u l t  s e r i e s  which 

t r e n d  approximately east-west:  one t o  t h e  south,  r e f e r r e d  t o  

h e r e  as  t h e  Cent ra l  f a u l t  s e r i e s ,  which inc ludes  t h e  

Pakenham, Hazeldean, Glouces t e r  and Rigaud f a u l t s ;  and a 

second t o  t h e  north ,  t h e  Ottawa River f a u l t  s e r i e s .  The 

Cen t ra l  s e r i e s  extends e a s t e r l y  from t h e  Arnprior  map a r e a  

(31F/8) t o  t h e  Vaudreuil map a r e a  (31G/8), and t h e  Ottawa 

River  series extends e a s t e r l y  through both Ontar io  and 

a d j a c e n t  Quebec. The nor th  s i d e  of a l l  major f a u l t s  of t h e  

Cen t ra l  s e r i e s ,  except f o r  t h e  Hazeldean f a u l t ,  i s  down- 

thrown; and t h e  south  s i d e  of most major f a u l t s  of t h e  

Ottawa River s e r i e s  i s  downthrown. 

Good exposures of t h e  major f a u l t s  a r e  common i n  t h e  

northwestern p a r t  of t h e  Ottawa-St. Lawrence Lowland. 

Exposed f a u l t s  a r e  as  follows: 

Pakenham f a u l t .  A branch of t h e  Pakenham f a u l t  was 

observed i n  t h e  n a t u r a l  gas p i p e l i n e  excavat ion i n  t h e  

Arnpr ior  map a r e a  (31F/8) a t  Panmure (UTM 4099003, 

5016750N). The f a u l t  zone i s  cha rac te r i zed  by s t e e p  bedding 

d i p s ,  i n t e n s e  f r a c t u r i n g ,  and c a l c i t e  veins .  I t  i s  20 

metres wide, s t r i k e s  120', and s e p a r a t e s  t h e  Rockcl i f fe  ( t o  

t h e  southwest)  and Bobcaygeon ( t o  t h e  n o r t h e a s t  ) Formations. 

Another branch of t h e  Pakenham f a u l t  was documented i n  a 

pavement ou tcrop  loca ted  i n  t h e  Kemptville map a r e a  (31G/4) 

a t  Prospect  ( U T M  4222403, 4996490N), where t h e  Rockcl i f fe  

( t o  t h e  s o u t h )  and Bobcaygeon ( t o  t h e  n o r t h )  Formations a r e  



i n  f a u l t  con tac t .  A t h i r d  branch, which s t r i k e s  115' and 

s e p a r a t e s  t h e  Gull  River  ( t o  t h e  s o u t h )  and Bobcaygeon ( t o  

t h e  n o r t h )  Formations, was observed i n  t h e  S t i t t s v i l l e  

(Dibblee)  qua r ry  (Kemptvil le  map a rea ,  31G/4; LQ KE-1 i n  

Appendix 1 ) .  I n  t h e  S t i t t s v i l l e  (West Ca r l e ton )  q u a r r y  

(Ottawa map a rea ,  31G/5; LQ OT-2 i n  Appendix I ) ,  a number of 

f a u l t s  s t r i k i n g  105' with  v e r t i c a l  d isplacement  of up t o  5 

metres occu r  i n  t h e  Bobcaygeon Formation. 

Hazeldean f a u l t .  Branches of t h e  Hazeldean f a u l t  have 

been documented i n  t h e  Arnpr ior  map a r e a  (31F/8) a t  t h e  

Kingdon mine (UTM 401500E, 5032500N). The main ore v e i n  

occurs  a long  a f a u l t  i n  Precambrian marble and amphibol i t e  

which s t r i k e s  115'.  The n o r t h  v e i n  occurs  a long  a f a u l t  

which s t r i k e s  145' and s e p a r a t e s  Precambrian rock  ( t o  t h e  

n o r t h e a s t )  and t h e  Oxford Formation ( t o  t h e  sou thwes t )  

(Uglow 1916, p. 21-22; Wilson 1924, p. 96-97). I n  t h e  

McFarland qua r ry  a t  Fa l lowf i e ld  (Ottawa map a r e a ,  31G/5; LQ 

OT-3 i n  Appendix I ) ,  l o c a t e d  500 metres southwest  of  t h e  

Hazeldean f a u l t  t r a c e ,  a number of  s o u t h e a s t - s t r i k i n g  f a u l t s  

w i t h  v e r t i c a l  d isplacements  amounting t o  s e v e r a l  metres 

occur  i n  t h e  Gul l  River and Bobcaygeon Formations ( P l a t e  9 ) .  

G louces t e r  f a u l t .  Exposures of branches o f  t h e  

G louces t e r  f a u l t  a r e  common i n  t h e  O t t a w a  map a r e a  (31G/5). 

I n  t h e  Dunrobin quar ry  (LQ OT-6 of Appendix I ) ,  a f a u l t  

s t r i k i n g  105' s e p a r a t e s  t h e  Oxford ( t o  t h e  n o r t h )  and 

R o c k c l i f f e  ( t o  t h e  s o u t h )  Formations. I n  a roadcut  a t  

Harwood P l a i n s  ( S  OT-1 of Appendix 11, a f a u l t  zone 5 metres 



wide and s t r i k i n g  100' s e p a r a t e s  t h e  Nepean ( t o  t h e  s o u t h )  

and March ( t o  t h e  n o r t h )  Formations. I n  t h e    ran sit way 

excava t ion  immediately n o r t h e a s t  of  Church i l l  S t r e e t ,  Ottawa 

( U T M  4408603, 5026890N), a f a u l t  zone i n  t h e  Gull  ~ i v e r  

Formation s t r i k e s  135 ' . I n  t h e  Transitway excava t ion  

immediately southwest  of Parkdale  Avenue, Ottawa ( U T M  

4426603, 5027950N), a f a u l t  zone 20 metres wide and s t r i k i n g  

145' s e p a r a t e s  t h e  Gul l  River  ( t o  t h e  southwest)  and 

Bobcaygeon ( t o  t h e  n o r t h e a s t )  Formations; w i t h i n  t h e  f a u l t  

zone, t h e  beds d i p  s t e e p l y  t o  t h e  nor theas t .  I n  t h e  

Transitway excava t ion  immediately n o r t h e a s t  of Stonehurs  t 

S t r e e t ,  Ottawa (UTM 4430103, 5028130N), and i n  t h e  nearby 

Ottawa River Parkway roadcut  immediately e a s t  of Parkda le  

Avenue, Ottawa (UTM 4427003, 5028530N), t h e  Bobcaygeon 

Formation i s  exposed southwest  of a f a u l t  zone which i s  a t  

l e a s t  10 metres wide and s t r i k e s  145'; w i t h i n  t h e  f a u l t  

zone, beds d i p  s t e e p l y  t o  t h e  no r theas t .  Two o t h e r  f a u l t  

zones, of r e l a t i v e l y  minor displacement  and w i t h i n  which t h e  

beds d i p  moderately t o  t h e  no r theas t ,  occur  i n  t h e  

Bobcaygeon Formation i n  t h e  Parkway roadcut;  t h e y  a r e  up t o  

4 metres wide and s t r i k e  140' and 145', r e s p e c t i v e l y .  

A t  t h e  P r ince  of Wales F a l l s ,  Hog's Back Park, Ottawa 

( S  OT-5 of Appendix 1) (F igure  5; P l a t e s  8 and l a ) ,  t h r e e  

major f a u l t s  s t r i k e  s o u t h e a s t  and d i v i d e  t h e  ou tc rop  a r e a  

i n t o  f o u r  f a u l t  b locks  ( A  t o  D, from southwest  t o  

n o r t h e a s t ) .  The lower member of t h e  Rockc l i f f e  Formation 

ou tc rops  i n  block A. The upper member of t h e  Rockc l i f f e  



Formation, t h e  Shadow Lake Formation, and t h e  lower member 

of t h e  Gull River Formation outcrop . i n  block B. The lower 

member of t h e  Gull River Formation outcrops i n  block C, and 

t h e  middle member of t h e  Bobcaygeon Formation i n  block D. 

The Rideau River follows t h e  t r a c e  of t h e  southwesternmost 

major f a u l t .  Two o t h e r  f a u l t s  of r e l a t i v e l y  minor 

displacement occur wi th in  blocks A and C. The beds d i p  

moderately t o  s t e e p l y  t o  t h e  nor theas t  along t h e  nor theas t  

bank of t h e  Rideau River, and moderately t o  t h e  southwest 

a long t h e  southwest bank. Another f a u l t  exposure i s  loca ted  

along t h e  e a s t  bank of t h e  Rideau River 400 metres nor th  of 

Pr ince  of Wales Fa l l s ;  t h e  f a u l t  s t r i k e s  150' and separa tes  

t h e  Gull River ( t o  t h e  southwest)  and Bobcaygeon ( t o  t h e  

n o r t h e a s t )  Formations. A f a u l t  zone i n  t h e  Bobcaygeon 

Formation, which s t r i k e s  1 4 0 ' ,  i s  exposed along t h e  Rideau 

River 1100 metres nor th  of Pr ince  of Wales F a l l s ;  t h e  beds 

d i p  s t e e p l y  t o  t h e  nor theas t .  The campus of Carleton 

Univers i ty  ( l o c a t e d  t o  t h e  immediate northwest of t h e  l a t t e r  

l o c a l i t y )  i s  d iv ided  i n t o  t h r e e  main f a u l t  blocks; t h e  

r e l a t i v e  displacement across  t h e  f a u l t s  being nor theas t  s i d e  

down and t o t a l l i n g  200 metres (Michel and Munro 1986). The 

lower member of t h e  Gull River Formation subcrops i n  t h e  

southwesternmost f a u l t  block (equiva lent  t o  block C of 

Figure 5 ) ,  t h e  middle member of t h e  Bobcaygeon Formation i n  

t h e  middle block (equ iva len t  t o  block D of Figure 5), and 

t h e  B i l l i n g s  Formation i n  t h e  northeas ternmos t f a u l t  block. 



I n  t h e  roadcut l o c a t e d  a t  t h e  r a i l r o a d  overpass along 

Rivers ide  Drive, Ottawa (UTM 4456703, 5 0 2 1 8 2 0 ~ ) ~  a  f a u l t  

zone i n  t h e  Gull River Formation i s  50 metres wide and 

s t r i k e s  095'; w i th in  t h e  f a u l t  zone, t h e  beds d i p  s t e e p l y  t o  

t h e  north.  A t  t h e  roadcut  l o c a t e d  immediately sou th  of t h e  

i n t e r s e c t i o n  of Walkley Road and McCarthy Road, Ottawa ( U T M  

4469803, 5023390N), a  f a u l t  zone s t r i k i n g  125' s e p a r a t e s  t h e  

Gull  River ( t o  t h e  sou th )  and Bobcaygeon ( t o  t h e  n o r t h )  

Formations; w i th in  t h e  f a u l t  zone, t h e  beds d i p  s t e e p l y  t o  

t h e  northwest ( P l a t e  17).  A t  Le i t r im  (UTM 4519003, 

5019560N), t h e  beds d i p  s t e e p l y  t o  t h e  n o r t h e a s t  w i t h i n  a 

f a u l t  zone i n  t h e  Lindsay Formation. A t  B i l l i n g s  Bridge 

(UTM 4472403, 5025870N), a f a u l t  zone exposed i n  a  s t ream 

c u t  l o c a t e d  immediately n o r t h e a s t  of Bank S t r e e t  i s  1 metre 

wide and s t r i k e s  130'; w i t h i n  t h e  f a u l t  zone, which 

s e p a r a t e s  t h e  B i l l i n g s  ( t o  t h e  n o r t h e a s t )  and Carlsbad ( t o  

t h e  southwest)  Formations, t h e  beds d i p  s t e e p l y  t o  t h e  

southwest. I n  a  roadcut  a long t h e  no r theas t  s i d e  of Highway 

417 a t  C y r v i l l e  (S OT-11 of Appendix I ) ,  a  f a u l t  zone wi th in  

which t h e  beds d i p  s t e e p l y  t o  t h e  south  s e p a r a t e s  t h e  

B i l l i n g s  ( t o  t h e  no r th )  and Carlsbad ( t o  t h e  s o u t h )  

Formations ( P l a t e s  13 and 1 4 ) .  

Branches of t h e  Gloucester  f a u l t  a r e  a l s o  exposed i n  

t h e  R u s s e l l  map a rea  (31G/6). Along t h e  South Cas tor  River 

a t  Russel l  ( U T M  4690603, 5010840N), t h e  beds d i p  s t e e p l y  t o  

t h e  nor th  wi th in  a  f a u l t  zone i n  t h e  Gull River and 

Bobcaygeon Formations. Along t h e  Cas tor  River a t  Russel l  
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(UTM 4730603, 5011950N), t h e  beds d i p  s t e e p l y  t o  t h e  s o u t h  

w i t h i n  a fault zone i n  t h e  Gul l  River  Formation. I n  t h e  

Embrun ( B l a i r )  quar ry  ( L Q  RU-5 of Appendix I ) ,  t h e  

Bobcaygeon Formation i s  exposed t o  t h e  n o r t h e a s t  of a f a u l t  

zone a t  l e a s t  20 metres wide and s t r i k i n g  120'; w i t h i n  t h e  

f a u l t  zone, t h e  beds d i p  moderate ly  t o  t h e  no r theas t .  

Seve ra l  o t h e r  f a u l t s  of r e l a t i v e l y  minor displacement  and a 

s e r i e s  of  calcite-celestite-pyrite ve ins  up t o  10 c m  t h i c k  

occu r  i n  t h e  Bobcaygeon Formation a d j a c e n t  t o  t h e  Embrun 

q u a r r y  f a u l t  zone, and s t r i k e  p a r a l l e l  t o  it. 

Ottawa River  f a u l t  s e r i e s .  Exposures of a s e r i e s  of 

f a u l t s  l o c a t e d  sou th  of t h e  Ottawa River,  w i t h i n  2. 5 km of 

t h e  r i v e r  and s t r i k i n g  s u b p a r a l l e l  t o  it, a r e  common i n  t h e  

n o r t h e a s t e r n  p a r t  of t h e  Ottawa map a r e a  (31G/5). I n  t h e  

c l i f f  a long  t h e  bank of t h e  Ottawa River  a t  Rockc l i f f e  Park 

(UTM 4458003, 5032650N), f a u l t s  s t r i k i n g  140' and 110' occur  

i n  t h e  Bobcaygeon Formation; f a u l t  c o n t a c t s  w i th  t h e  

R o c k c l i f f e  Formation ( t o  t h e  n o r t h )  and t h e  Lindsay 

Formation ( t o  t h e  s o u t h )  a r e  no t  exposed. A t  Beechwood 

Cemetery, Ottawa (UTM 4477003, 5032310N), t h e  beds d i p  

s t e e p l y  t o  t h e  s o u t h e a s t  w i t h i n  a f a u l t  zone i n  t h e  

Bobcaygeon Formation. A f a u l t  s t r i k i n g  070 ', s e p a r a t i n g  t h e  

Lindsay ( t o  t h e  n o r t h )  and B i l l i n g s  ( t o  t h e  s o u t h )  

Formations, i s  exposed 300 metres n o r t h e a s t  of t h e  Montreal 

Road-St. Laurent  Blvd. i n t e r s e c t i o n ,  Ottawa (UTM 4495003, 

5032110N). Immediately no r th  of t h e  Montreal Road-Langs 

Road i n t e r s e c t i o n ,  Ottawa (UTM 4501803, 5032360N), t h e  beds 



d i p  s t e e p l y  t o  t h e  south wi th in  a f a u l t  zone i n  t h e  Lindsay 

Formation. The sequence exposed i n  t h e  Francon nor th  quarry I 
I 

a t  Blackburn (LQ OT-lla of Appendix 1) i s  sepa ra t ed  from 

t h a t  of t h e  sou th  quarry (LQ OT-llb of Appendix 1) by a 

f a u l t  zone (F igure  13) which s t r i k e s  085 '  and i s  exposed a t  

t h e  no r th  end of t h e  south  quarry; t h e  Gull River ( t o  t h e  I 

n o r t h )  and Bobcaygeon ( t o  t h e  sou th )  Formations a r e  i n  

c o n t a c t  across  t h e  f a u l t  zone, w i th in  which t h e  beds d i p  

s t e e p l y  t o  t h e  southeas t .  Several  o t h e r  e a s t - s t r i k i n g  

f a u l t s  w i th  v e r t i c a l  displacements of up t o  20 metres a r e  

exposed i n  t h e  Francon south  quarry a t  Blackburn and have a 

n e t  displacement (no r th  s i d e  down) of 5 metres t o  t h e  w e s t  

and 1 9  metres t o  t h e  eas t ;  t h e  discrepancy i s  accounted f o r  

by a r e l a t i v e l y  s t e e p  (approximately 10' t o  t h e  sou th )  

bedding d i p  t o  t h e  e a s t .  A f a u l t  exposure l o c a t e d  

immediately south  of ' the  Ottawa River i n  t h e  Thurso map a rea  

(31G/ l l )  occurs i n  t h e  Cumberland quar ry  (AQ TH-2 of 

Appendix 1 ) .  The f a u l t ,  which s t r i k e s  105 '  and sepa ra t e s  

t h e  Oxford ( t o  t h e  sou th )  and Rockcl i f fe  ( t o  t h e  n o r t h )  

Formations, i s  cha rac te r i zed  by a 60-cm wide zone of crushed 

rock. 

Other f a u l t s  and f a u l t  zones a r e  not  known t o  be 

exposed, b u t  t h e i r  presence can be i n t e r p r e t e d  on t h e  bas i s  

of evidence f o r  v e r t i c a l  displacement along them. The 

Douglas f a u l t  s epa ra t e s  Precambrian rock ( t o  t h e  s o u t h )  and 

t h e  Oxford Formation ( t o  t h e  n o r t h ) .  The Mount S t .  P a t r i c k  

f a u l t  s e p a r a t e s  Precambrian rock ( t o  t h e  southwest)  and t h e  



March Formation ( t o  the  nor theas t  1. The Madawas ka f a u l t  

s e p a r a t e s  Precambrian rock ( t o  t h e  southwest)  and t h e  Nepean 

Formation ( t o  t h e  nor theas t ) .  The Plevna f a u l t  sepa ra tes  

Precambrian rock ( t o  t h e  nor th)  and t h e  Nepean Formation ( t o  

t h e  s o u t h ) .  The Rideau Lake f a u l t  sepa ra tes  Precambrian rock 

( t o  t h e  northwest)  and t h e  Nepean Formation ( t o  t h e  

s o u t h e a s t  ) . The Rigaud f a u l t  sepa ra tes  Precambrian rock and 

t h e  Nepean, March, Oxford, and Rockcl i f fe  Formations ( t o  t h e  

s o u t h e a s t )  and t h e  Lindsay and B i l l i n g s  Formations ( t o  t h e  

northwest). The Sain te  J u s t i n e  f a u l t  sepa ra tes  t h e  Oxford 

( t o  t h e  n o r t h e a s t )  and Rockcl i ffe  ( t o  t h e  southwest)  

Formations, and t h e  S t .  Lawrence River f a u l t  s e p a r a t e s  t h e  

Oxford ( t o  t h e  sou theas t )  and Rockcl i f fe  ( t o  t h e  northwest)  

Formations. 

The ex i s t ence  of normal f a u l t s  i n  t h e  Ottawa-St. 

Lawrence Lowland ind ica tes  t h a t  c r u s t a l  ex tens ion  occurred 

a t  some time a f t e r  depos i t ion  of t h e  Cambrian-Ordovician 

sedimentary sequence. The s t r i k e  of a  p a r t i c u l a r  f a u l t  

co inc ides  with t h e  s t r i k e  of t h e  plane conta in ing  t h e  

maximum and in termedia te  p r i n c i p a l  s t r e s s e s  a s  they  e x i s t e d  

a t  t h e  t ime of formation of t h e  f a u l t .  

The occurrence of s t r e s s  - re l ief  buckles i n  southern  

~ Ontar io  has been described by White and Russe l l  (1982) and 

I Russe l l  e t  a l .  ( 1 9 8 2 ) .  The buckles are elongated domes 



which a r e  t r a n s e c t e d  i n  p laces  by t h r u s t  f a u l t s ,  and a f f e c t  

on ly  t h e  s u r f a c e  l a y e r s  of bedrock and d r i f t  cover. They 

a r e  t h e  r e s u l t  of contemporary high hor i zon ta l  compressive 

s t r e s s ,  and commonly form on quar ry  f l o o r s  a s  a  response t o  

r e l e a s e  of v e r t i c a l  compressive s t r e s s .  Buckles which a r e  

not  dependent on human a c t i v i t y  a r e  termed "pop-ups". Axes 

of buckles i n  southern  Ontar io  t r e n d  gene ra l ly  northwest 

(a l though o r i e n t a t i o n s  a r e  cons iderably  s c a t t e r e d ,  due a t  

l e a s t  i n  p a r t  t o  con t ro l  by p r e - e x i s t i n g  s t r u c t u r e s  ) , 

i n d i c a t i n g  t h a t  t h e  maximum compressive s t r e s s  i s  r e g i o n a l l y  

o r i e n t e d  nor theas t .  

One buckle, o r i g i n a l l y  r epor t ed  by Adams (1982, p. 1883) 

and r e f e r r e d  t o  a s  pop-up number 30 by White and Russel l  

(1982, p. 4 4 )  and Russel l  e t  a l .  (1982, p. 115), occurs a t  t h e  

t o p  of t h e  e a s t e r n  end of t h e  Fa l lowf ie ld  (Dibblee)  quar ry  

(Ottawa map area ,  31G/5; LQ OT-5 i n  Appendix 1 ) .  I t  has a  

t r e n d  of 16S0, a  l e n g t h  of 1 3  m e t r e s ,  a r e l i e f  of 60 cm, and 

a  th i ckness  of 1. 7 metres of d i s t u r b e d  s t r a t a .  

Approximately 90 metres t o  t h e  n o r t h e a s t  of t h e  South 

Mountain (Cruickshank) quarry (Morrisburg map a rea ,  3  1 B / 1 4 ;  

LQ MO-2 i n  Appendix I ) ,  a  pop-up wi th  a  r e l i e f  of 10 cm and 

a  th ickness  of 6 cm of d i s tu rbed  s t r a t a  was observed. The 

s o u t h e a s t e r n  p a r t  of t h e  pop-up has a  t r e n d  of 145' and a 

l e n g t h  of 4 metres, and t h e  nor thern  p a r t  of t h e  pop-up has 

a t r e n d  of 000 '  and a l eng th  of 7 metres. 

S ix  quar ry- f loor  buckles occur r ing  i n  t h e  Fallowf i e l d  

(McFarland) quarry (Ottawa map a rea ,  31G/5; LQ OT-3 i n  



Figure 15. Quarry - floor buckles in the H.J. McFarland Construction Company Limited quamy, 

Fallowfield (after Adams 1982). 

LEGEND 

\ QUARRY W A L L  

A X I A L  TRACE OF QUARRY-  FLOOR BUCKLE 

metres 

100 



Appendix 1 )  (F igure  15) were descr ibed  by Adams (1982) and 

r e f e r r e d  t o  a s  occurrence number 2 by White and Russel l  

(1982, p. 50) and by Russe l l  e t  a l .  (1982, p. 116))  who a l s o  

noted t h a t  t h e  a x i s  of t h e  p r i n c i p a l  buckle had a  t r e n d  of 

135' and followed t h e  t r a c e  of a  p re -ex i s t ing  f a u l t .  

Severa l  qua r ry - f loo r  buckles a r e  p resen t  i n  an 

abandoned quar ry  l o c a t e d  5 km sou theas t  of B u r r i t t s  Rapids 

(Mer r i ckv i l l e  map area ,  31B/13; UTM 4414303, 4978180N). The 

b e s t  exposed buckle has a  t r e n d  of 070', a  l e n g t h  of a t  

l e a s t  6 metres, a  r e l i e f  of a t  l e a s t  20 cm, and a  th ickness  

of a t  l e a s t  25 cm of d i s t u r b e d  s t r a t a .  

Quar ry - f loo r  buckles occur r ing  i n  t h e  Cornwall (Macleod 

and Permanent) q u a r r i e s  (Cornwall map area,  31G/2; LQ CO-1 

and LQ CO-2 i n  Appendix 1 )  were r e f e r r e d  t o  a s  occurrences 

numbers 7 and 8 by Russe l l  e t  a l .  (1982, p.116).  I n  t h e  

Macleod quarry,  a  buckle which followed t h e  t r a c e  of a pre-  

e x i s t i n g  f a u l t  of minor displacement had a  t r e n d  of 110', a  

l e n g t h  of 100 metres, and a  r e l i e f  of 20 cm; o t h e r  buckles 

wi th  s i m i l a r  dimensions had t r ends  of 060', 155', and 170'. 

I n  t h e  Permanent quarry, a  buckle had a  t r e n d  of 135', and a  

buckle with  a  t r e n d  of 155' and a  r e l i e f  of 10 cm was noted 

by J. Bowlby (Ontar io  Hydro, personal  communication, 1986). 

Trends s i m i l a r  t o  those  a t  Cornwall have been r epor t ed  from 

ad jacen t  Quebec (Saul1 and Williams 1974), t h e  Terrebonne 

and St .  Eustache l o c a l i t i e s  being r e f e r r e d  t o  a s  occurrences 

numbers 3  and 4 by White and Russel l  (1982, p. 50) and 

Russe l l  e t  a l .  (1982, p. 116).  



Resional Tectonics 

The Ottawa-St. Lawrence Lowland has been cha rac te r i zed  

by a l t e r n a t i n g  periods of c r u s t a l  extension and shor tening  

(which c o r r e l a t e  with ocean opening and closure,  

r e s p e c t i v e l y )  s i n c e  t h e  Precambrian (Saul l  and Williams 

1974 ,  p. 1623; Se l leck  1980). A per iod  of extension 

( c o r r e l a t e d  with opening of t h e  I ape tus  Ocean) which 

predated depos i t ion  of t h e  Cambrian-Ordovician sedimentary 

sequence was followed l a t e r  i n  t h e  Paleozoic by a per iod  of 

shor ten ing  during which t h e  ocean closed and t h e  Appalachian 

Mountains formed. There a r e  no major s t r u c t u r e s  i n  Ontar io 

which can be a t t r i b u t e d  t o  Paleozoic shortening, which was 

followed by a per iod of ex tens ion  which r e s u l t e d  i n  block 

f a u l t i n g  i n  t h e  r i f t  zones ( inc lud ing  t h e  Ottawa Valley r i f t  

zone) of t h e  S t .  Lawrence r i f t  system (Kumarapeli and Sau l l  

1966). The Ottawa Valley rift zone was probably connected 

t o  t h e  global  r i f t  system p r i o r  t o  opening of t h e  A t l a n t i c  

Ocean during t h e  Mesozoic (Kumarapeli and Saul l  1966, p. 653- 

6 5 5 ) .  Extension occurred as  r e c e n t l y  as t h e  Cretaceous, as  

i n d i c a t e d  by t h e  occurrence of ca rbona t i t e  dikes of probable 

Cretaceous age. Crus ta l  s t r e s s  d a t a  show t h a t  t h e  Lowland 

i s  i n  compression a t  t h e  p resen t  time (Adams 1987). 

The Ottawa Valley r i f t  zone, which includes t h e  Ottawa- 

Bonnechere graben of Kay ( 1942), t rends  eas t -southeas t .  I t s  

a x i s  i s  well  def ined t o  t h e  e a s t  of Ottawa, where f a u l t  

blocks conta in ing  outcrops of t h e  uppermost u n i t s  of t h e  



Ordovician sedimentary sequence e x i s t .  The r i f t  zone ax i s  

i s  cha rac te r i zed  by t h e  occurrence of marginal ho r s t s .  The 

presence of g e n t l y  plunging s l i c k e n s i d e s  and small  f o l d s  

i n d i c a t e s  t h a t  compressional s t r e s s  e x i s t e d  l o c a l l y  along 

t h e  margins of f a u l t  blocks.  Fau l t s  which pos tda te  t h e  

Cambrian-Ordovician sedimentary sequence a r e  considered here  

t o  have r e s u l t e d  from r e a c t i v a t i o n  of some of t h e  pre-  

e x i s t i n g  f a u l t s  dur ing  t h e  Mesozoic, al though an e a r l i e r  age 

i s  poss ib l e .  Reac t iva t ion  has been documented f o r  t h e  

Rideau Lake f a u l t ,  a long which much l e s s  movement occurred 

a f t e r  depos i t ion  of t h e  Paleozoic  s t r a t a  than  before  t h e i r  

d e p o s i t i o n  (Wynne-Edwards 1967, p. 87-88) .  

Other r i f t  zones a r e  l o c a t e d  i n  ad jacen t  Ontario,  

Quebec, and New York S t a t e .  These inc lude  t h e  south-  

e a s t e r l y - t r e n d i n g  Timiskaming Val ley and t h e  north-  

no r theas t e r ly - t r end ing  Champlain Val ley r i f t  zones, and an 

ex tens ion  of t h e  S t .  Lawrence r i f t  system southwes ter ly  

through Lake Ontar io  and Lake E r i e  ( r e f e r r e d  t o  here  a s  t h e  

Southern Great  Lakes r i f t  zone).  Fau l t s  and j o i n t  s e t s  of 

t h e  Ottawa Valley r i f t  zone have o r i e n t a t i o n s  which 

correspond t o  t h e  t r e n d s  of t h e  f o u r  r i f t  zones (a l though 

t h e  o r i e n t a t i o n  corresponding t o  t h e  t r e n d  of t h e  Ottawa 

Val ley r i f t  zone i s  dominant), i n d i c a t i n g  t h a t  t h e  

complexity of t h e  f a u l t  p a t t e r n  (F igures  3 and 1 4 )  may have 

r e s u l t e d  from t h e  success ive  format ion of f a u l t s  s t r i k i n g  

p a r a l l e l  t o  each r i f t  zone. A h o r i z o n t a l  minimum 

compressive s t r e s s  t r end ing  n o r t h e a s t  would have r e s u l t e d  i n  



155 

format ion  of f a u l t s  s t r i k i n g  p a r a l l e l  t o  t h e  T i m i s  kaming 

Va l l ey  r i f t  zone. Subsequent minimum compressive s t r e s s  

t r e n d s  of nor th-nor theas t ,  northwest ,  and west-northwest  

would have r e s u l t e d  i n  format ion  of f a u l t s  s t r i k i n g  p a r a l l e l  

t o  t h e  Ottawa Val ley r i f t  zone, t h e  Southern Great  Lakes 

r i f t  zone, and t h e  Champlain Val ley  r i f t  zone, r e s p e c t i v e l y .  

Such a  sequence i s  compat ible  w i t h  t h e  obse rva t ion  of 

Williams Corkery and Lorek (1984, p. 2 9 7 )  t h a t  m i n e r a l i z a t i o n  

occurs  a long  t h e i r  135' and 080' j o i n t  s e t s ,  b u t  no t  a long  

t h e i r  045' and 005' s e t s ,  i n d i c a t i n g  a g r e a t e r  age f o r  t h e  

former. 

A lka l ine  igneous a c t i v i t y  i s  t y p i c a l l y  a s s o c i a t e d  wi th  

r i f t  zones. I n t r u s i o n s  commonly form al ignments ,  

ou tc ropping  a long  l i n e s  ( p a r a l l e l  t o  t h e  t r e n d  of a  r i f t  

zone)  which a r e  c h a r a c t e r i z e d  by u p l i f t  ( t h e  r e s u l t  of 

i n t r u s i o n  a t  dep th  a long  t h e  a l ignments  ) . I n t r u s i o n s  a r e  

commonly concent ra ted  i n  r i f t  zone j u n c t i o n  a r eas ,  a t  

i n t e r s e c t i o n s  between two s e t s  of l i n e s .  A s  noted above, 

e a s t e r l y - s t r i k i n g  c a r b o n a t i t e  d ikes  a r e  known t o  i n t r u d e  

Pa l eozo ic  rocks  i n  t h e  On ta r io  p o r t i o n  of t h e  Ottawa-St. 

Lawrence Lowland ( w i t h i n  t h e  Ottawa Val ley  r i f t  zone) a t  two 

l o c a l i t i e s .  To t h e  e a s t ,  i n  t h e  Quebec p o r t i o n  of t h e  

Lowland, a r e  t h e  plugs,  d ikes ,  and s i l l s  of t h e  Monteregian 

H i l l s  a 1  k a l i n e  igneous province.  The c o n c e n t r a t i o n  of 

igneous a c t i v i t y  r ep re sen ted  by t h e  Monteregian H i l l s  shows 

a  s p a t i a l  c o r r e l a t i o n  wi th  t h e  a r e a  of j u n c t i o n  of t h e  

Ottawa Val ley,  Southexn Grea t  Lakes, and Champlain Val ley  



r if t  zones, and occurs w i t h i n  a b e l t  t r e n d i n g  p a r a l l e l  t o  

t h e  Ottawa Val ley r i f t  zone. 

Two ear thquakes  of magnitude g r e a t e r  t h a n  5 have 

occu r red  i n  h i s t o r i c a l  t imes ( i n  1732 and 1944) i n  t h a t  p a r t  

of t h e  wes te rn  Quebec se i smic  zone of  Basham e t  a l .  (1979) 

which inc ludes  t h e  a r e a  of j u n c t i o n  o f  t h e  Ottawa Val ley,  

Southern  Great  Lakes, and Champlain Val ley  r i f t  zones. I t  

i s  t h e r e f o r e  p o s s i b l e  t h a t  t h e  s e i s m i c i t y  i s  r e l a t e d  t o  t h e  

r i f t  system (Adams and Basham 1989),  and more s p e c i f i c a l l y  

t o  t h e  r i f t  zone junct ion.  This hypothes i s  i s  compat ible  

w i t h  Barosh' s (1986) c o r r e l a t i o n  of s e i smic  a c t i v i t y  i n  t h e  

e a s t e r n  United S t a t e s  and a d j a c e n t  Canada w i t h  a r e a s  

c h a r a c t e r i z e d  by north-and n o r t h w e s t - s t r i k i n g  high-angle  

f a u l t  zones and p r e s e n t  - day v e r t i c a l  movement. The 

magnitude of t h e  1732 Montreal ea r thquake  was 5. 6 t o  6. 0 

(Leblanc 1981)) and t h a t  of t h e  1944 Cornwall-Massena 

ear thquake  was 5. 7 (Forsy th  1981).  The p o s s i b i l i t y  of  f a u l t  

r e a c t i v a t i o n  i s  a f a c t o r  i n  t h e  assessment of ear thquake 

hazard  (Saul1  and Williams 1974, p. 1 6 2 4 ) .  

ECONOMI C GEOLOGY 

Crushed Stone 

Crushed s t o n e  i s  used mainly a s  aggrega te  i n  the  

c o n s t r u c t i o n  of roads,  b r idges  and r a i l r o a d s ,  and i n  t h e  

manufacture of concrete .  Aggregates i n c l u d e  t e r r a z z o  ch ips ,  



r o o f i n g  granules ,  and s tucco  dash. Other  important  uses of 

crushed s t o n e  a r e  i n  t h e  product ion  of cement and chemical 

l ime,  and a s  a g r i c u l t u r a l  l imes tone  and me ta l lu rg ica l  

f l u x i n g  s tone .  

Crushed s t o n e  used as  aggrega te  must have high phys ica l  

d u r a b i l i t y  and low chemical r e a c t i v i t y .  The product ion of 

cement r e q u i r e s  l imestone with  a  h igh  s h a l e  content ,  and 

carbonate  rock used a s  f l u x i n g  s t o n e  and i n  l ime product ion 

must be of high pur i ty .  The only requirement f o r  

a g r i c u l t u r a l  l imes tone  i s  t h a t  t h e  rock must be ground 

s u f f i c i e n t l y  f i n e  t o  a l low r a p i d  abso rp t ion  i n t o  t h e  s o i l .  

Occurrences of rock useable  f o r  crushed s t o n e  

product ion  have been descr ibed  by M i l l e r  (1904),  F reche t t e  

(1918),  P icher  (1920), Keele and Cole (1922),  Goudge (1938), 

Hewitt ( 1 9 6 0 ,  1964a), H e w i t t  and Vos (1972),  Rogers (1980),  

and Derry e t  a l .  (1989). Aggregate resources  of t h e  Ottawa- 

S t .  Lawrence Lowland have been a s ses sed  by P roc to r  and 

Redfern Limited (1975),  Sado and VOS (1976),  and F l e t c h e r  

and Klugman (1979).  Proc tor  and Redfern Limited (1975) 

e s t ima ted  t o t a l  poss ib l e  r e se rves  of crushed s t o n e  f o r  use 

a s  aggrega te  a t  164. 2 b i l l i o n  tons  f o r  e a s t e r n  Ontar io  

( i n c l u d i n g  84. 3 b i l l i o n  tons  f o r  t h e  Ottawa-St. Lawrence 

Lowland, of which 49. 5 b i l l i o n  tons  a r e  l o c a t e d  i n  t h e  

Regional Munic ipa l i ty  of Ottawa-Carleton) . The p o t e n t i  a1  

r e s e r v e s  r e a l i s t i c a l l y  a v a i l a b l e  a r e  much less because of 

phys ica l  and l e g a l  r e s t r i c t i o n s ,  and were es t imated  a t  19. 6 

t o  25. 8  b i l l i o n  tons  f o r  e a s t e r n  On ta r io  ( inc lud ing  14. 7  t o  



1 9 .  2 b i l l i o n  tons  f o r  t h e  Ottawa-St. Lawrence Lowland, of 

which 4. 6 t o  6 .  3 b i l l i o n  tons  a r e  l o c a t e d  i n  t h e  Regional 

Munic ipa l i ty  of Ottawa-carleton) - 
S u i t a b l e  raw ma te r i a l s  f o r  crushed s t o n e  i n  t h e  Ottawa- 

S t .  Lawrence Lowland c o n s i s t  of t h e  carbonate  rocks of t h e  
I 

March, Oxford, Rockcl i f fe ,  Gull River, Bobcaygeon, Verulam, I 

and Lindsay Formations. The sandstones and conglomerates of 

t h e  Covey H i l l ,  Nepean, and Rockcl i f fe  Formations have been 
I 

used t o  a l i m i t e d  e x t e n t  i n  aggregate production; and shales 
I 

of t h e  B i l l i n g s ,  Carlsbad and Queenston Formations a r e  a l s o  
I 

useable  a s  f i l l  ma te r i a l  and l igh twe igh t  expanded aggrega te  I 
I 

(MacMaster 1978, Caswell and Trak 1985). Most of t h e  

l i c e n s e d  and abandoned qua r r i e s  of Appendix 1 a r e  p r e s e n t  o r  

p a s t  producers of aggregate.  The l o c a t i o n s  of t h e  l i c e n s e d  

q u a r r i e s  a r e  shown i n  Figure 16, producers of crushed s t o n e  

a r e  l i s t e d  i n  Table 24 ,  and t h e  s u i t a b i l i t y  of t h e  var ious  

formations f o r  crushed s tone  product ion i s  shown i n  Table 

25. 1 

TABLE 25. Uses and potent ia l  u s e s  o f  t h e  P a l e o z o i c  formations of the  Ottawa-St .  L a w r e n c e  Lowland. I 

BRICK 
AND 

TILE 

x 

P 
FORMATION 

Queens t o n  
C a r l s  bad 
B i l l i n g s  
Lindsay 
V e r u l r u p  
Bobcaygeon 
G u l l  B i v e r  
Shadov Lake 
R o c k c l i f  f e 
Orf o r d  
March 
Nepean 
Covey Ul l  

SILICA 
SAND 

x 

DIHENSION STONE 

M m I T E W  
STONE 

x 

x 

CRUSHED STONE 

STRUCTURAL 
STONE 

x 
x 

x 

x 
x 

AGRICULTURAL 
STONE 

x 

x 
x 

x 

AGGREGATE 

x 

x 
x 

x 
x 
x 

CEHEKT 

x 
x 

CQMICAL 
LINE 

x 

x 

FLUXING 
STONE 

x 

x 





I 

I 

I 

I 

I 

I 

PRODUCER 

A r m b r o  A g g r e g a t e s  
B e r t r a n d  C o n c r e t e  P r o d u c t s  O t t a w a  I n c .  
B e r t r a n d  e t  F r e r e  C o n s t r u c t i o n  C o .  L t d .  
A . L .  B l a i r  C o n s t r u c t i o n  C o .  L t d .  

B u r n t l a n d s  A g g r e g a t e  L t d .  
T h o m a s  C a v a n a g h  C o n s t r u c t i o n  L t d .  
W i l l i a m  C l o w  
C o r n w a l l  G r a v e l  C o .  L t d .  
C o r p o r a t i o n  of C l a r e n c e  T o w n s h i p  
C r u i c k s h a n k  C o n s t r u c t i o n  L t d .  
D i b b l e e  C o n s t r u c t i o n  C o .  L t d .  

G e o r g e  W. D r u m m o n d  L t d .  
D u f  f y  R o a d  O i l i n g  L t d .  
Mac F e t t e r l y  
F o r b e s  B u i l d i n g  Materials L t d .  
F r a n c o n  O t t a w a - D i v i s i o n  of C a n f a r g e  L t d  
G r i f f i n  B r o t h e r s  G a n a n o q u e  L t d .  
H o f  £ m a n  C o n c r e t e  P r o d u c t s  L t d .  
G e o r g e  K e n n e d y  
L a u r e n t  L e b l a n c  
A l l a n  MacMillan 
H . J .  M c F a r l a n d  C o n s t r u c t i o n  C o .  L t d .  
P e r m a n e n t  C o n c r e t e  L t d .  
G e r t r u d e  R o n a n  
0.  S h i r l e y  a n d  Son 
S m i t h  C o n s t r u c t i o n  C o .  A r n p r i o r  L t d .  
S p r a t t  Sand a n d  G r a v e l  L t d .  
G .  T a c k a b e r r y  and Sons c o n s t r u c t i o n  

C O .  L t d .  
R.W. T o m l i n s o n  L t d .  
West C a r l e t o n  S a n d  a n d  G r a v e l  I n c .  
W h i s s e l l  C o n c r e t e  P r o d u c t s  
I v a n  a n d  D o n a l d  W i l l s  

I 

I 

I 

I 

I 

I 

1 

I 

L I C E N S E D  Q U A R R I E S  ( L Q )  
( S E E  A P P E N D I X  1 )  

OT- 7 
AR-3,  OT-9 
A L - 2 ,  HA-1,  RU-3 
AL-1 ,  CO-4 ,  CO-5 ,  RU-5,  
WI-3,  WI-4,  ~ J L - 5  
AR- 1 
AR-2,  CA-2 ,  CA-3 ,  KE-3 
BR- 5 
CO-1,  WI-6  
RU-2 
CO-6,  MO-1 MO-2 , W I - 1  
BR-4 ,  CO-3,  KE-1,  OT-5,  
O T - 8 ,  P E - 4 ,  RU-6,  WI-2  
OT- 1 0  
CA- 4  
MO- 3 
KE-2 
O T - 1 1  
WE-6 
AR- 4  
OT- 6  
RU- 1 
CA- 1 
OT- 3 
BR-3 ,  CO-2 
ME-2 
PE-  1 
AR- 5 
OT- 1 
BR-1 , BR-2 ,  BR-6 ME-1 , Y E - 3  
ME-4,  P E - 2  , WE-2 WE-3 ,WE-4 
OT- 4 
OT- 2  
HA-2 
P E - 3  

T A B L E  2 4 .  C r u s h e d  s t o n e  p r o d u c e r s  of the Ottawa-St. L a w r e n c e  L o w l a n d  

I ( a s  of J a n u a r y  1 9 8 6 ) .  

I 

I 

I 



The lower p a r t  of t h e  March Formation i s  an e x c e l l e n t  

source  of s k i d - r e s i s t a n t  aggregate. Rogers ( 1980, p. 13-15; 

1981) determined t h a t  a thickness  of about 9. 4 metres of 

i nterbedded sandy do1 os tone and dolomi t i c  quar tz  sands tone  

with an average i n s o l u b l e  res idue  content  of about 65% i s  

a v a i l a b l e  i n  t h e  Ottawa map a rea  ( 3 1 G / 5 ) ,  and t h a t  a 

th ickness  of about 6 metres i s  a v a i l a b l e  i n  t h e  Car le ton  

Place (31F/1) and Brockvil le  (31B/12) map areas .  Dolostone 

beds of t h e  Oxford Formation and t h e  upper p a r t  of t h e  March 

Foxmation are quarried ex tens ive ly  f o r  use as  aggregate.  

Some s h a l y  in te rbeds  up t o  30 cm t h i c k  occur, and a r e  

cha rac te r i zed  by low d u r a b i l i t y .  Areas i n  which t h e  March 

and Oxford Formations outcrop and subcrop beneath d r i f t  

cover a r e  shown i n  Figure 9. 

I n  t h e  e a s t e r n  p a r t  of t h e  Ontar io por t ion  of t h e  

Ottawa-St. Lawrence Lowland, t h e  upper member of t h e  

Rockclif f e  Formation contains  in te rbeds  up t o  4. 5 metres 

t h i c k  of h igh-pur i ty  medium t o  coarse ly  c r y s t a l l i n e  

l imestone. This rock has been quarr ied  f o r  use a s  

aggregate,  and could be used as  f lux ing  s tone  and i n  l ime 

production. Areas i n  which t h e  Rockcli f f  e Formation 

outcrops and subcrops beneath d r i f t  cover a r e  shown i n  

Figure 10. 

Limestone and s i l t y  dolostone beds of t h e  Gull River 

Formation a r e  quar r i ed  extens ive ly  f o r  use as  aggregate.  

In te rbeds  of quar tz  sandstone and s h a l e  occur i n  t h e  lower 

member, and a r e  charac ter ized  by low d u r a b i l i t y .  Van Dine 



and Truax-Harrison (1982) concluded t h a t  t h e  use of s i l t y  

dolostone from t h e  lower member of t h e  Gull River Formation 

as  aggregate  i n  a spha l t  r e s u l t e d  i n  popouts. The l a c k  of 

adhesion between t h e  a spha l t  cement and dolostone aggregate  

p a r t i c l e s  (which have well  developed c r y s t a l s )  was c i t e d  as  

t h e  cause. However, Rogers (1983a) concluded t h a t  t h e  

dolostone p a r t i c l e s  which d e t e r i o r a t e d  were a rg i l l aceous ,  

non-durable, and f ros t - sens i t ive ;  and pointed out  (p. 544- 

5 4 5 )  t h a t  o t h e r  dolostones with well  developed c r y s t a l s  give 

e x c e l l e n t  performance when used i n  a spha l t  pavements. Some 

dolomit ic  l imestone beds of t h e  Gull River Formation, 

p a r t i c u l a r l y  t h e  lower member, r e a c t  with t h e  a l k a l i s  i n  

cement when used as concrete  aggregate (Rogers 198370, 1985, 

1986; Rae 1984). Alkali-carbonate r e a c t i v i t y  has caused 

excess ive  expansion and cracking of highway s t r u c t u r e s  i n  

t h e  Cornwall and Ottawa areas ,  and some concrete  has 

requi red  replacement within t h r e e  years  of construct ion.  

Rogers (1985, 1986) has suggested t h e  following 

s p e c i f i c a t i o n  requirements: acceptance of an aggregate  i f  

concre te  prisms made with 3.  0% Na2O equiva lent  cement do not 

exceed 0. 01% expansion a f t e r  84 days of s to rage  i n  a moist 

room; and i f  t h e  84-day expansion requirement i s  exceeded, I 

acceptance of an aggregate if concrete  prisms made wi th  1 

1.25% Na2O equiva lent  cement do not exceed 0.025% expansion 

a f t e r  one year. Higher l i m i t s  a r e  t o l e r a b l e  f o r  concre te  
i 

which w i l l  no t  be loca ted  i n  a moist environment and exposed 

t o  de ic ing  s a l t s ,  and t h e  r e a c t i o n  can be slowed by use of / 



l ow-a lka l i  cement. Areas i n  which t h e  Gull River Formation 

outcrops and subcrops beneath d r i f t  cover  a r e  shown i n  

Figure  10. 

Limes tone  beds of t h e  Bobcaygeon Formation a r e  q u a r r i e d  

e x t e n s i v e l y  f o r  use a s  aggregate,  and t h e  h igh-pur i ty  beds 

of t h e  lower and upper members could be used as  f l u x i n g  

s t o n e  and i n  l i m e  production.  The occurrence of massive beds 

commonly r e s u l t s  i n  h ighe r  c o s t s  f o r  quar ry ing  than  f o r  

o t h e r  s t r a t i g r a p h i c  u n i t s .  Shaly i n t e r b e d s  up t o  35 cm 

t h i c k  occur  i n  the  m i d d l e  m e m b e r ,  and are c h a r a c t e r i z e d  by 

low d u r a b i l i t y .  Some beds of t h e  lower and upper members 

c o n t a i n  abundant c h e r t  nodules and f i n e  grained disseminated 

c h e r t ,  and r e a c t  wi th  t h e  a l k a l i s  i n  cement when used a s  

conc re t e  aggregate.  Tes t ing  of aggregate  from two q u a r r i e s  

i n  t h e  Ottawa map a r e a  (31G/5) d e t e c t e d  excess ive  expansion 

due t o  a l k a l i - s i l i c a  r e a c t i v i t y  (Rogers 1983b, p.6-7).  The 

r e a c t i o n  can be slowed by t h e  use of low-a lka l i  cement. 

Areas i n  which t h e  Bobcaygeon Formation outcrops and 

subcrops beneath d r i f t  cover a r e  shown i n  Figure  10. 

Cement i s  manufactured from t h e  Verulam and Lindsay 

Formations i n  sou th -cen t ra l  Ontario,  bu t  t h e r e  i s  no p r e s e n t  

product ion  from t h e  Ontar io  p o r t i o n  of t h e  Ottawa-St. 

Lawrence Lowland. Higher p u r i t y  l imes tone  s e c t i o n s  

occur r ing  w i t h i n  t h e  Lindsay Formation a r e  l e s s  s u i t a b l e  f o r  

use i n  cement manufacture, bu t  a r e  s u f f i c i e n t l y  durable  f o r  

use  a s  aggregate.  Areas i n  which t h e  Verulam and Lindsay 

Formations outcrop  and subcrop beneath d r i f t  cover a r e  shown 



I 

i n  Figure  10. P o s s i b l e  s i t e s  f o r  f u t u r e  cement producers I 

e x i s t  i n  t h e  Cornwall map a r e a  ( 3 1 G / 2 ) ,  where t h e  Verulam 1 I 
Formation outcrops w i t h i n  5 km of t h e  S t .  Lawrence River. 

Dimension Stone 

The p r i n c i p a l  uses of dimension s tone  a r e  as  
I I 

a r c h i t e c t u r a l  s tone ,  s t r u c t u r a l  s tone ,  and monumental s tone.  

There a r e  many o t h e r  uses such as  f lags tone ,  a s h l a r  and 

rubble.  Rock t o  be used a s  dimension s tone  must have 

c o n s i s t e n t  and a t t r a c t i v e  co lour  and t e x t u r e ,  high phys ica l  

d u r a b i l i t y ,  and low chemical r e a c t i v i t y  ( d e l e t e r i o u s  
I I 

minerals  such a s  su lphides  and some iron-magnesium s i l i c a t e s  ' I 
must no t  be p r e s e n t ) .  I n  add i t ion ,  many uses r e q u i r e  t h e  I 
e x t r a c t i o n  of l a r g e  r e c t a n g u l a r  blocks from massive beds. I 

Massive l imes tone  beds, s u i t a b l e  f o r  use a s  
i I 

a r c h i t e c t u r a l  s t o n e  and varying from sub l i thograph ic  t o  I 
coa r se ly  c r y s t a l l i n e ,  a r e  a v a i l a b l e  i n  t h e  Bobcaygeon 

' I 
Formation and i n  t h e  upper member of t h e  Rockcl i f fe  

Formation. The Gull River   or mat ion ( l i t h o g r a p h i c  t o  f i n e l y  

c r y s t a l l i n e  l imes tone)  and t h e  Nepean, March, and Rockcl i f fe  i I 
Formations ( sands tone)  con ta in  beds of s u f f i c i e n t  t h i ckness  I 
f o r  use  a s  s t r u c t u r a l  s tone ,  a s  w e l l  as  t h i n n e r  beds 

s u i t a b l e  f o r  use a s  f l a g s t o n e  and a s h l a r .  The Verulam 

Formation ( l imes tone  and s h a l e )  and t h e  B i l l i n g s  and 

Carlsbad Formations ( s h a l e )  c o n s i s t  of t h i n n e r  beds, some of 

which a r e  a l s o  s u i t a b l e  f o r  use  as f l a g s t o n e  and a s h l a r .  
I 

I 



Boulders i n  t h e  Covey H i l l  Formation a r e  of s u f f i c i e n t  s i z e  

f o r  use  a s  rubble.  Many d i s t i n c t i v e  f e a t u r e s  occur; 

examples a r e  t h e  v a r i a b l e  c o l o u r a t i o n  of t h e  Nepean 

Formation, t h e  r ed  c o l o u r a t i o n  of t h e  Rockcl i f fe  Formation 

i n  t h e  Car le ton  Place (31F/1) and Arnpr ior  (31F/8) map 

a r e a s ,  and t h e  " birdseye" and o o l i t i c  t e x t u r e s  of t h e  Gull 

River  Formation. The s u i t a b i l i t y  of t h e  var ious formations 

f o r  dimension s t o n e  product ion  i s  shown i n  Table 25. 

Occurrences of rock useable  f o r  dimension s t o n e  produc- 

tion have been described by Miller ( 1 9 0 4 ) ,  Parks ( 1 9 1 2 ) ,  

F r e c h e t t e  (1918),  Goudge (1938),  Hewitt (1960, 1964a-b), 

H e w i t t  andVos  (1972),  andver schuren-  (1986). Local 

s t o n e  has been used i n  t h e  p a s t  throughout t h e  Ottawa-St. 

Lawrence Lowland (Verschuren ,a 1985 1, p a r t i c u l a r l y  i n  

c o n s t r u c t i o n  of cana ls  a long t h e  Rideau, Ottawa and St .  

Lawrence Rivers. The Rideau Canal was b u i l t  i n  t h e  1820' s 

t o  provide a  navigable  waterway between Ottawa and Kingston. 

Rock from t h e  Nepean and March Formations and t h e  Ottawa 

Group was used i n  i t s  cons t ruc t ion .  Many f e d e r a l  government 

bu i ld ings  i n  Ottawa ( i n c l u d i n g  t h e  main block of t h e  

Par l iament  Buildings,  cons t ruc ted  a f t e r  t h e  o r i g i n a l  complex 

burned i n  1916) were b u i l t  of Nepean Formation sandstone 

ob ta ined  from t h e  Nepean q u a r r i e s  (Ottawa map area ,  31G/5; 

AQ OT-5, -6, and -7 i n  Appendix 1) .  Massive l imes tone  of t h e  

lower member of t h e  Bobcaygeon Formation w a s  e x t r a c t e d  from 

t h e  S t .  Alber t  quarry (Winchester map area ,  31G/3; LQ WI-3 

i n  Appendix 1  ) 'and marketed a s  " S i l v e r t o n e  Black Marble". 



I t  was used f o r  i n t e r i o r  d e c o r a t i v e  purposes i n  many l a r g e  

bu i ld ings  i n  Canadian urban c e n t r e s  and New York C i t y  

(Goudge 1938, p.191-193). The on ly  c u r r e n t l y  a c t i v e  

producer  of dimension s t o n e  i n  t h e  a r e a  i s  Karnuk Marble 

I n d u s t r i e s  Incorporated (Derry e t  a l .  1989, p. 39-41). The 

company manufactures t i l e  and paving s t o n e  from massive 

l imes tone  of t h e  lower member of t h e  Bobcaygeon Formation, 

which i s  obtained from t h e  Cornwall (Macleod) quar ry  

(Cornwall map area,  31G/2; LQ CO-1 i n  Appendix 1) .  

There i s  a high p o t e n t i a l  f o r  i nc reased  development of 

t h e  dimension s tone  i n d u s t r y  i n  t h e  region.  Areas i n  which 

t h e  var ious  formations outcrop and subcrop beneath d r i f t  

cover  a r e  shown i n  Figures 8, 9, 10 and 12 .  Massive 

l imes tone  of t h e  Bobcaygeon Formation commonly conta ins  

i r r e g u l a r  s h a l y  pa r t ings  which can be expected t o  a f f e c t  i t s  

d u r a b i l i t y  adversely i n  p laces .  

Br ick  and T i l e  

S i l t s t o n e  and s h a l e  of t h e  Queenston Formation a r e  

s u i t a b l e  f o r  use i n  t h e  manufacture of b r i c k  and t i l e  (Table 

25) .  They a r e  e x t r a c t e d  from t h e  Russe l l  quar ry  (Russe l l  

map area ,  31G/6; LQ RU-4 i n  Appendix 1 )  (F igure  16) by 

Canada Brick. The quarry, p rev ious ly  operated by Domtar 

Cons t ruc t ion  Mater ia ls  Limited, was desc r ibed  by G u i l l e t  

(1967, p. 76-78) and G u i l l e t  and Joyce (1987, p. 51-52). The 

c l a y  minerals c o n s i s t  of i l l i t e  and c h l o r i t e ,  i l l i t e  being 



most abundant; t h e  quar tz  content  i s  32%, c a l c i t e  6%, and 

f e l d s p a r  5% ( G u i l l e t  1967, p. 77) .  

Areas i n  which t h e  Queenston Formation outcrops and 

subcrops beneath d r i f t  cover a r e  shown i n  Figure 12. 

S i l i c a  Sand 

The p r i n c i p a l  uses of s i l i c a  sand a r e  as g l a s s  sand, 

foundry sand, and smel ter  f lux;  and i n  t h e  manufacture of 

a r t i f i c i a l  abras ives  and f  e r r o s i l i c o n .  Quartz sands tone  of 

t h e  .Nepean Formation i s  s u i t a b l e  f o r  use i n  i t s  product ion 

(Table 25). The s i l i c a  sand p o t e n t i a l  of t h e  Nepean 

Formation has been i n v e s t i g a t e d  by Cole (1923), Keith 

(1949)) Hewitt (1963), Powell and Klugman (1979), Klugman 

and Yen (1980), and Coll ings and Andrews (1986). Powell and 

Klugman (1979, p. 6 )  noted t h a t  a depos i t  should con ta in  

approximately 99. 0% Si02, 0. 07% Fe2O3, 0. 5% Al203, and 0. 05% 

CaO. The sandstone i n  t h e  v i c i n i t y  of t h e  Almonte (Mohr) 

quarry  (Carleton Place map area ,  31F/1; AQ CA-2 i n  Appendix 

1 )  was c l a s s i f i e d  by Powell and Klugman (1979, p. 10)  a s  

being of high s i l i c a  p o t e n t i a l ,  a s  was t h e  s t o n e  i n  t h e  

v i c i n i t i e s  of o t h e r  abandoned quar r i e s :  Malwood (Arnprior  

map area ,  31F/8; UTM 4216503, 5026250N); DeWitts Corners 

( P e r t h  map area,  31C/16; UTM 3914903, 4967220N); and Crosby 

(Westport map area,  3 1C/9; UTM 3992103, 4948230N). 

Licensed quar r i e s  i n  t h e  Nepean Formation inc lude  t h e  

P h i l i p s v i l l e  quarry of A r r i s c r a f t  Corporation and t h e  Forfar  



qua r ry  of Canfarge Limited (Westport map a rea ,  31C/9; LQ WE- 

1  and LQ WE-5, r e s p e c t i v e l y ,  i n  Appendix 1 ) .  T h e i r  

l o c a t i o n s  a r e  i n d i c a t e d  i n  Figure  16. 

Areas i n  which t h e  Nepean Formation ou tc rops  and 

subcrops  benea th  d r i f t  cover a r e  shown i n  F igu re  8. 

A bed of  laminated gypsum, approximately 1. 5  metre 

t h i c k  and o c c u r r i n g  i n  t h e  Oxford Formation, e x i s t s  i n  t h e  

Cornwall-Lancaster  a r e a  (Cornwall map a rea ,  3  1G/2, and . 
Huntingdon map a rea ,  31G/1). Holes d r i l l e d  by O n t a r i o  Hydro 

i n  1954 ( G u i l l e t  1964, p. 71) and Westroc I n d u s t r i e s  Limited 

d u r i n g  1969-1972 i n t e r s e c t e d  gypsum which grades  up t o  78% 

i n  p u r i t y .  

Hematite-Siderite-Calcite 

S t e e p l y  d ipp ing  hematite-siderite-calcite v e i n s  occur  

a t  De l t a  (Westport  map a rea ,  31C/9; UTM 4116403, 4938440N) 

and Mans f i e l d  (Arnpr ior  map a rea ,  31F/8; UTM 3925403, 

5032890N) (F igu re  17 ) .  

The De l t a  occurrence was desc r ibed  by I n g a l l  (1901, 

p. 79) ,  Wright (1920, p. 81-84) and Wynne-Edwards (1967, 

p.125-126). Sandstone of t h e  Nepean Formation c o n t a i n s  up 

t o  3 3 %  hemat i t e  ad j acen t  t o  ve ins  which a r e  up t o  15 cm 

t h i c k .  One sample of v e i n  m a t e r i a l  con ta ined  63.95% Fe 



cel C E L E S T I T E  

CI) C H A L C O P Y R I T E  

I I  F L U O R I T E  

ri l l  G A L E N A  

I ~ s t n  H E M A T I T E  

1111 S I O E R I T E  

SP S P I I A L E f l l T E  

llllrc T I I l ICOL ITE  

Figure 17. Mineral occurrences of the Ottawa-St. Lawrence Lowland. 
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(Wright 1920, p .83) .  Mining began as  e a r l y  as  1810 and t h e  

hemati te  suppl ied  a l o c a l  smelter ,  but low y ie lds  due t o  I 
1 

i n e f f i c i e n t  smel t ing  caused t h e  opera t ion  t o  c lose  wi th in  
I 

two years .  During 1918 and 1919, Drainey Brothers and 

Consolidated I r o n  and S t e e l  Corporation dug severa l  p i t s ,  

sank t h r e e  s h a f t s  t o  a maximum depth of 6 metres, and 

shipped f o u r  car loads  of o r e  by r a i l .  
I 

The Mansfield occurrence was descr ibed by Wilson (1924, 

p. 112-114)) S a t t e r l y  (1946, p .61) ,  and Car ter  e t  a l .  (1980, 

p. 121-122). Wilson (1924, p. 113) repor ted  s i x  t renches  up 
I 

t o  50 metres i n  length ,  i n  which veins up t o  1 metre t h i c k  I 

were exposed. A sample of ve in  mater ia l  contained 59. 09% Fe 1 

I 
(Hunt 1870, p. 260). The veins occur i n  Precambrian rock and 

i n  t h e  Oxford Formation, wi th in  a f a u l t  zone i n  which 

s t e e p l y  plunging s l i ckens ides  were noted by Wilson (1924, 

p. 113). The veins  were mined i n t e r m i t t e n t l y  between 1868 

and 1883; 10,000 t o  15, 000 tons of o re  were produced dur ing  

1873 and 1874 by Pe te r  Bell  I r o n  Company. 

I 

There i s  l i t t l e  p o t e n t i a l  f o r  i r o n  o re  occurr ing  wi th in  
I 

Paleozoic s t r a t a  a t  Delta, Mansfield, o r  elsewhere i n  t h e  

Ottawa-St. Lawrence Lowland. I 

C h a l c o ~ v r i t e - T h u c o l i t e  

I 

An occurrence of uranium i n  t h e  March Formation a t  

South March (Ottawa map area,  31G/5; UTM 4252503, 5021950N) 

(Figure  17)  was descr ibed by Grasty e t  a l .  (1973), 

I 

I 



Charbonneau e t  a l .  (1975),  Jonasson e t  a l .  (1977),  Masson 

and Gordon (1981, p .94) ,  and Robertson (1981, p.29-30).  An 

a i r b o r n e  gamma-ray spectrometer  survey d e t e c t e d  an anomaly, 

and t h e  m i n e r a l i z a t i o n  was discovered dur ing  ground 

i n v e s t i g a t i o n  (Gras ty  e t  a l .  1973). Outcrop and d r i l l  co re  

samples conta ined  up t o  4 %  cha lcopyr i t e  and 0. 05% U308, t h e  

uranium occur r ing  i n  t h u c o l i t e  (Charbonneau e t  a l .  1975). 

There i s  some p o t e n t i a l  f o r  copper-uranium o r e  

occur r ing  w i t h i n  Paleozoic  s t r a t a  i n  t h e  Ottawa-St. Lawrence 

Lowland, and some c u r r e n t  i n t e r e s t .  

C a l c i t e - F l u o r i  te-Bari te-Celes  t i t e -Ga lena -Snha le r i t e  

S teep ly  d ipp ing  veins  c o n s i s t i n g  mainly of c a l c i t e  are  

common i n  t h e  Ottawa-St. Lawrence Lowland. Many veins  

i ( F igu re  17), up t o  3  metres t h i c k  and occurr ing  i n  t h e  

western p a r t  of t h e  Lowland, con ta in  s i g n i f i c a n t  amounts of 

f l u o r i t e ,  b a r i t e ,  c e l e s t i t e ,  galena,  o r  s p h a l e r i t e :  

Name - Map area NTS - UTM - 
Bulger 
Delta 
Black Creek 

Westport 
Wes tpor t 
Westport 

fluorite 
barite, calcite 
calcite, 
fluoritelbarite 
celestite 
calcite, galena 
celestite,barite 
barite,celestite 
barite,celestite 
calcite,galena, 
barite 

calcite, galena 
barite, calcite 
celestite 
calcite, 
celestite,barite 
calcite ,galena, 
sphalerite, 
barite 
calcite,galena, 
barite 
calcite,galena, 
sphalerite 

Long Point Westport 

Palmer 
Farrell 
Ramsay 

Perth 
Perth 
Carleton 
Place 

Arnprior 
Arnprior 

McNab 
Currie 

Galetta 

Ki ngdon Arnprior 

Campbell Arnprior 

Stan ton Arnprior 



Although t h e  s t r i k e  i s  g e n e r a l l y  e a s t  t o  sou theas t ,  one 

occur rence  ( S t a n t o n )  has a  n o r t h e a s t  s t r i k e .  The ve ins  

commonly occur  p a r a l l e l  t o  and c l o s e  t o  f a u l t s ,  and i n  

a d d i t i o n  t h e y  a r e  commonly l o c a t e d  n e a r  f a u l t  j unc t ions .  

The main and n o r t h  ve ins  of t h e  Kingdon mine, t h e  l a r g e s t  of 

t h e  d e p o s i t s ,  occur  a long  f a u l t s  and a t  a  f a u l t  junc t ion .  

The main v e i n  i s  hos ted  by Precambrian rock, and t h e  n o r t h  

v e i n  occurs a long  a  f a u l t  which s e p a r a t e s  Precambrian rock 

and t h e  Oxford Formation. The o t h e r  ve ins  a l l  occur  w i t h i n  

t h e  Precambrian except  f o r  t h e  Ramsay and C u r r i e  

occurrences ,  which a r e  hos ted  by t h e  March and Bobcaygeon 

Formations, r e s p e c t i v e l y .  F l u o r i  t e - b e a r i n g  ve ins  are low i n  

ga lena  and s p h a l e r i t e ,  and galena-sphalerite-bearing ve ins  

a r e  low i n  f l u o r i t e .  None of t h e s e  ve ins  a r e  c u r r e n t l y  i n  

product ion.  

The Bulger occur rence  (F igu re  17) i s  l o c a t e d  3. 5 km 

s o u t h e a s t  of a  f a u l t  j u n c t i o n  a r e a  a long  t h e  Rideau Lake 

f a u l t .  F l u o r i t e  v e i n l e t s  up t o  3 cm t h i c k  occur  i n  

Precambrian g r a n i t e  (Wilson 1929, p. 78) .  

A t  t h e  Del ta  l o c a l i t y  (F igu re  171, Murray (1852, p. 84)  

d e s c r i b e d  a  70-cm t h i c k  b a r i t e - c a l c i t e  v e i n  i n  Precambrian 

marble, exposed i n  a  s h a f t  sunk t o  a  dep th  of 3 metres and 

a t  s u r f a c e  a long  a  l e n g t h  of 400 metres. 

The Black Creek occurrence (F igu re  17) i s  l o c a t e d  6  km 

n o r t h  of t h e  Rideau Lake f a u l t .  Wynne-Edwards (1967, p. 124) 

d e s c r i b e d  a  b a r i t e - c a l c i t e  v e i n  30 cm t h i c k ,  which was 

exposed i n  a  p i t  6 metres deep i n  Precambrian marble. I n  



1981 a t r e n c h  s t r i k i n g  095',  30 metres long  and up t o  15 

metres deep, was observed 10 metres west  of a p i t  10 metres 

wide and 2 metres deep. A sample from t h e  rock dump, i n  

which v e i n l e t s  up t o  5 cm t h i c k  occur red ,  con ta ined  0. 575% 

I F, 26. 0% Ba, and 1. 19% Sr. 

A t  t h e  Long Poin t  l o c a l i t y  ( F i g u r e  17 ) ,  Logan (1863, 

p. 688) desc r ibed  a s e r i e s  of  c a l c i t e - b a r i t e - g a l e n a  ve ins  up 

t o  60 cm t h i c k  i n  a zone 300 metres wide i n  Precambrian 

marble. Severa l  . s h a f t s  had been sunk t o  a dep th  of up t o  15 

1 metres ,  and some l e a d  o r e  w a s  produced i n  1854. Spence 

(1922, p. 79-80) desc r ibed  a c e l e s t i t e  v e i n  up t o  60 cm t h i c k  

o c c u r r i n g  w i t h i n  t h e  v e i n  zone. A sample from a t r e n c h  10 

metres  l ong  and 8 metres deep con ta ined  97. 80% SrS04 and 

0. 37% BaS04; two o t h e r  samples from t h e  t r e n c h  conta ined  

99. 82% and 99. 40% SrS04, r e s p e c t i v e l y  (Spence 1922). 

F i f t e e n  s h a f t s  and p i t s ,  from s e v e r a l  of which some l e a d  o r e  

w a s  produced i n  1875, were found a long  a l e n g t h  of 1. 2 km i n  

1927 (Wynne-Edwards 1967, p. 123-1241. I n  1981 a t r e n c h  15 

metres long, and s t r i k i n g  100' ,  w a s  observed. 

The Palmer occurrence (F igu re  17)  i s  l o c a t e d  800 metres 

n o r t h  of t h e  Plevna f a u l t .  Spence (1922, p.52-53) d e s c r i b e d  

a b a r i t e  ve in  zone 3 metres wide, exposed i n  a 10-metre l o n g  

t r e n c h  excavated i n  1917. The v e i n  zone, c o n s i s t i n g  of 

i n d i v i d u a l  s t r i n g e r s  and ve ins  up t o  50 cm t h i c k  hos ted  by 

Precambrian amphibol i te ,  was t r a c e d  a long  a l e n g t h  of 900 

metres.  A r e p r e s e n t a t i v e  sample con ta ined  93. 42% B a s 0 4  and 



4. 10% SrS04 (Spence 1922).  I n  1981 a  t r e n c h  s t r i k i n g  090' 

( p a r a l l e l  t o  t h e  Plevna f a u l t )  was observed. 

The F a r r e l l  occurrence (F igu re  17) i s  l o c a t e d  7 km 

s o u t h  of t h e  Plevna f a u l t .  Spence (1922, p. 55) desc r ibed  a  

b a r i t e  v e i n  up t o  60 cm t h i c k ,  occu r r ing  i n  Precambrian 

g r a n i t i c  gne i s s .  The v e i n  was exposed a long  a l e n g t h  of 300 

metres i n  a  s e r i e s  of p i t s  excavated i n  1918. A 

r e p r e s e n t a t i v e  sample conta ined  95.26% Bas04 and 4.00% SrS04 

(Spence 1922). Wilson and Dugas (1961) a l s o  i d e n t i f i e d  t h e  

l o c a t i o n  of t h e  vein.  G u i l l e t  (1963, p. 31) r e p o r t e d  a  

p roduc t ion  of 400 tons  du r ing  1920-21. 

The Ramsay occurrence (F igure  17) i s  l o c a t e d  1 km 

s o u t h e a s t  of a  f a u l t ,  and 1. 8  k m  e a s t  of a  f a u l t  junc t ion .  

Logan (1863, p. 688-689) desc r ibed  a  c a l c i t e - g a l e n a  ve in  ( t h e  

west  v e i n ) ,  occu r r ing  i n  t h e  March Formation. The ve in  was 

t r a c e d  a long a  l e n g t h  of 200 metres and i s  up t o  1. 5  metres 

t h i c k .  The ga lena  i s  concent ra ted  i n  a  zone up t o  60 cm 

t h i c k .  I n  1858 26 tons  of o r e  were produced from a  s h a f t  11 

metres deep, and 10 tons  of o r e  were subsequent ly  produced 

from ano the r  s h a f t  6 metres deep. Alcock (1930, p. 140-141) 

d e s c r i b e d  ano the r  c a l c i t e - g a l e n a  v e i n  ( t h e  east vein ,  

l o c a t e d  250 metres e a s t  of t h e  w e s t  v e i n )  i n  t h e  March and 

Oxford Formations. A s e r i e s  of p i t s  excavated by t h e  Ottawa 

Va l l ey  Syndicate  i n  1925 a long  a  l e n g t h  of 700 metres 

fol lowed t h e  vein.  C a r t e r  e t  a l .  (1980, p. 58-60) mapped a  

t r ench ,  45 metres long  and up t o  3 metres .deep,  s t r i k i n g  

130 '  a long  t h e  west vein. Along t h e  e a s t  vein ,  a  p i t  30 



metres wide and up t o  2. 1 metres deep, and a  t r e n c h  30 

metres long  and 1. 8  metres deep, were mapped. A 

r e p r e s e n t a t i v e  sample from t h e  e a s t  ve in  contained 5. 30% Pb 

( C a r t e r  e t  a l .  1980). Examination of t h e  e a s t  v e i n  i n  1969 

demonstrated t h a t  i t s  e a s t e r n  p a r t  i s  a  s i n g l e  v e i n  s t r i k i n g  

1  l o ' ,  whereas i t s  western p a r t  c o n s i s t s  of a  s e r i e s  of 

c a l c i t e - g a l e n a  v e i n l e t s  up t o  s e v e r a l  cm t h i c k ,  s t r i k i n g  

130' and occur r ing  i n  a  f r a c t u r e  zone 15 metres wide which 

s t r i k e s  085'. A r e p r e s e n t a t i v e  sample contained 5. 64% Pb 

and 0. 39% Ba. The w e s t  ve in  s t r i k e s  p a r a l l e l  t o  some of t h e  

f a u l t s  i n  t h e  v i c i n i t y ,  and t h e  e a s t  v e i n  has a  s t r i k e  

p a r a l l e l  t o  t h a t  of o t h e r  f a u l t s .  

The McNab ca lc i t e -ga lena  ve in  (F igure  17) ,  up t o  30 cm 

t h i c k  and hosted by Precambrian marble, i s  l o c a t e d  500 

metres sou th  of t h e  junc t ion  of t h e  Douglas f a u l t  and 

ano the r  f a u l t  which s t r i k e s  p a r a l l e l  t o  t h e  vein.  I n  1925 

Cominco Limited t r a c e d  t h e  ve in  a long a  l e n g t h  of 55 metres, 

excava t ing  two p i t s  and a  t r ench  20 metres long. The ve in  

was desc r ibed  by S a t t e r l y  (1946, p. 61-62) and subsequent ly  

mapped by C a r t e r  e t  a l .  (1980, p. 48-50). Examination of t h e  

v e i n  i n  1969 i n d i c a t e d  a  s t r i k e  of 120', and a  

r e p r e s e n t a t i v e  sample contained only 0. 01% Pb. 

The C u r r i e  occurrence (F igure  17) i s  l o c a t e d  100 metres 

n o r t h  of a  f a u l t ,  and 500 metres e a s t  of a  f a u l t  junct ion.  

B a r i t e - c a l c i t e  minera l iza t ion ,  exposed i n  two p i t s  and 

occur r ing  a s  b recc ia  matr ix  and v e i n l e t s ,  was desc r ibed  by 

Spence (1922, p. 49-50) and Storey and Vos (1981, p. 19-21). 



Two samples c o l l e c t e d  by Spence conta ined  92. 50% BaS04, 

1. 00% SrS04, and 5. 00% CaC03; and 82. 39% B a s 0 4  and 15. 53% 

CaC03, r e s p e c t i v e l y .  ~ x a m i n a t i o n  of t h e  occur rence  i n  1981 

demonstra ted t h a t  t h e  m i n e r a l i z a t i o n  occurs  i n  t h e  

Bobcaygeon Formation w i t h i n  a  f r a c t u r e  zone s t r i k i n g  105 ', 

t h e  same a s  t h e  s t r i k e  of t h e  f a u l t .  A r e p r e s e n t a t i v e  

sample conta ined  26.  3% Ba and 1. 25% Sr. 

The G a l e t t a  occurrence (F igu re  17)  i s  l o c a t e d  300 

metres  southwest  of a  f a u l t ,  and 1. 2  k m  s o u t h e a s t  of  a f a u l t  

j unc t ion .  A c a l c i t e - c e l e s t i t e  v e i n  i n  Precambrian marble, 

w i t h  a n  average th i ckness  of 60 cm, w a s  d e s c r i b e d  by Spence 

(1922, p. 77-78), Wilson (1924, p. 115-116), and Sabina (1965, 

p- 100) .  A s h a f t  was sunk t o  a  dep th  of  13. 7 metres i n  1910, 

and a  sample c o l l e c t e d  by Spence from t h e  rock  dump ad jacen t  

t o  t h e  s h a f t  contained 93.00% SrS04 and 1. 30% CaC03. 

Examination of t h e  occurrence i n  1981 i n d i c a t e d  t h a t  t h e  

v e i n  occurs  w i t h i n  a  f r a c t u r e  zone s t r i k i n g  140', p a r a l l e l  

t o  some of t h e  f a u l t s  i n  t h e  v i c i n i t y .  A r e p r e s e n t a t i v e  

sample from t h e  rock dump conta ined  4. 44% S r  and 0. 35% Ba. 

The calcite-galena-sphalerite-barite ve ins  of t h e  

Kingdon mine (F igure  17) were desc r ibed  by Uglow (1916, 

p. 21-22), Hardman (1917, p. 180-187)) Wilson (1924, p. 95- 

1021, Alcock (1930, p. 136-138), and C a r t e r  e t  a l .  (1980, 

p. 29-31). The occurrence of s e l e n i t e  and m a r c a s i t e  was 

r e p o r t e d  by Sabina (1965, p.99-100). There a r e  two ve ins ,  

t h e  main v e i n  and t h e  no r th  v e i n  ( l o c a t e d  500 metres 

nor thwes t  of t h e  main v e i n ) .  During 1884-85, t h e  James 



Robertson Company Limited sank a  s h a f t  t o  a  dep th  of 15 

metres on t h e  main v e i n  and mined a  smal l  amount of  l e a d  

ore .  During 1914-31 t h e  Kingdon Mining, Smel t ing and 

Manufacturing Company produced 905,000 t o n s  of  o r e  y i e l d i n g  

3. 32% Pb, 0. 05 oz. Ag/ton, and 0. 03% Zn from t h e  main vein.  

The d e p o s i t  was mined a long a  l e n g t h  o f  823 metres and t o  a  

d e p t h  of  396 metres by means of t h r e e  s h a f t s  ( C a r t e r  e t  a l .  

1980).  Almost t h e  e n t i r e  On ta r io  l e a d  p roduc t ion  came from 

t h e  Kingdon mine d u r i n g  i t s  pe r iod  of ope ra t ion .  

The Kingdon main v e i n  occurs  a long  a  f a u l t ,  and a t  a  

f a u l t  j unct ion ,  i n  Precambrian marble and amphibol i te .  

S l i c k e n s i d e s  a r e  common, t h e  plunge vary ing  from 65' 

nor thwes t  t o  v e r t i c a l .  The v e i n  s t r i k e s  g e n e r a l l y  115' and 

d i p s  s t e e p l y .  I t  i s  r e l a t i v e l y  s t r a i g h t  and t h i c k  where t h e  

wa l l rock  i s  marble, b u t  t h e  s t r i k e  i s  more v a r i a b l e  and t h e  

t h i c k n e s s  i s  less ( i n  p laces ,  s e v e r a l  t h i n n e r  ve ins  o c c u r )  

where t h e  wa l l rock  i s  amphiboli te .  The v e i n  i s  up t o  3 

metres  t h i c k ,  and has an average t h i c k n e s s  of 1. 5  metres.  

Galena occurs  as d i ssemina ted  g r a i n s  and c l u s t e r s ,  and i s  

commonly concen t r a t ed  i n  bands up t o  75 cm t h i c k  p a r a l l e l  t o  

t h e  v e i n  c o n t a c t s .  S p h a l e r i t e  i s  concen t r a t ed  i n  bands 

a long  t h e  v e i n  margins. Two samples from a  rock  dump 

a d j a c e n t  t o  t h e  main v e i n  contained 1. 74% Pb, 0. 56% Zn, and 

0. 32% Ba, and 1. 05% Zn and 0. 38% Ba; r e s p e c t i v e l y .  

The Kingdon n o r t h  vein,  t renched  a long  a  l e n g t h  of  8  

metres, s t r i k e s  145' and i s  up 75 cm t h i c k .  I t  occurs  a long  

a f a u l t  which s e p a r a t e s  Precambrian marble and amphibol i t e  



( t o  t h e  n o r t h e a s t )  and t h e  Oxford Formation ( t o  t h e  

southwest) .  The nor th  vein was examined i n  1969, but  could 

not  be found i n  1981 and i s  presumably no longer  exposed. 

The Campbell occurrence (Figure 17) i s  loca ted  400 

metres n o r t h e a s t  of a  f a u l t ,  and 1. 8  km northwest of a  f a u l t  

junct ion.  A ca lc i t e -ga lena -ba r i t e  vein,  occurr ing  i n  a  

shal low p a r t  of t h e  Ottawa River and v i s i b l e  only when t h e  

water  l e v e l  i s  low, was described by Uglow (1916, p. 22-23), 

Wilson (1924, p. 102))  and Alcock (1930,  p. 138-139). 

Development work conducted i n t e r m i t t e n t l y  from 1908 t o  1917 

cons i s t ed  of a  s h a f t  5 metres deep and a  t r ench  8 metres 

long and 5  metres deep. The Ottawa Valley Syndicate d r i l l e d  

t h e  occurrence i n  1925. The ve in  i s  up t o  90 cm th ick ,  and 

i n  p laces  c o n s i s t s  of a  s e r i e s  of v e i n l e t s  up t o  2 cm thick.  

I t  has been t r a c e d  along a  length  of 150 metres, s t r i k e s  

p a r a l l e l  t o  t h e  f a u l t ,  and occurs i n  Precambrian marble. 

Galena occurs a s  disseminated gra ins  and c l u s t e r s .  

The Stanton occurence (Figure 17) i s  loca ted  300 metres 

nor theas t  of a  f a u l t ,  and 2. 5  km e a s t  of a  f a u l t  junction. 

A calcite-galena-sphalerite vein up t o  2 metres t h i c k  i n  

Precambrian marble was described by E l l s  (1904, p. 68 )  and 

Wilson (1924, p. 103)) and was mapped by Car te r  e t  a l .  (1980, 

p. 31-33). Development work cons is ted  of a  s h a f t  of unknown 

depth, a  t r ench  60 metres long and 2 metres deep, a  t r ench  8 

metres long and 3  metres deep, and f i v e  p i t s  up t o  2. 5  

metres wide and 3  metres deep. The ve in  s t r i k e s  050', 



p a r a l l e l  t o  some of t h e  f a u l t s  i n  t h e  v i c i n i t y ,  and has been 

t r a c e d  along a l eng th  of 450 metres. 

There i s  a high p o t e n t i a l  f o r  o t h e r  c a l c i t e - f l u o r i t e -  

barite-celestite-galena-sphalerite depos i t s ,  a t  l e a s t  a s  

l a r g e  as  t h e  Kingdon depos i t ,  occurr ing  wi th in  Paleozoic 

s t r a t a  i n  t h e  Ottawa-St. Lawrence Lowland. Explorat ion f o r  

them should be d i r e c t e d  a t  f a u l t  junct ions.  

Hvdrocarbons 

The o i l  s h a l e  p o t e n t i a l  of t h e  Eastview Member of t h e  

Lindsay Formation (Figure  10 ) , which c o n s i s t s  of interbedded 

calcareous s h a l e  and a rg i l l aceous  l imestone, has been 

evalua ted  by t h e  Hydrocarbon Energy Resources Program (HERP) 

of t h e  Ontar io Geological Survey (Johnson 1982)'. Two holes ,  

SIS 9 (Ottawa map area,  31G/5; GDH OT-2 i n  Appendix 2)  and 

SIS 10 (Russe l l  map area ,  31G/6; GDH RU-1 i n  Appendix 2 ) ,  

were d r i l l e d  i n  t h e  Ottawa-St. Lawrence Lowland by t h e  

O . G . S .  (Johnson st a l .  1983, p.34-36). Although t h e  

equiva lent  Collingwood Member of t h e  Lindsay Formation of 

south-cent ra l  Ontar io has an organic  carbon content  of up t o  

12% and an o i l  y i e l d  of up t o  50 l i t r e s  p e r  tonne (Russe l l  

and Telford 1984), t h e  Eastview Member has poor hydrocarbon 

genera t ing  p o t e n t i a l  (Johnson 1982, p. 135). Conodonts have 

a high colour  a l t e r a t i o n  index, i n d i c a t i n g  t h a t  t h e  Lowland 

i s  overmature (Legal1 _ e t  a l .  1981). 



Petroleum a l s o  occurs i n  t h e  lower member of t h e  

Lindsay Formation (Figure  l o ) ,  and na tu ra l  gas i n  t h e  

Lindsay and B i l l i n g s  Formations (Figures 10 and 12) ,  i n  

minor q u a n t i t i e s  (Wilson 1946a, p .44) .  Their  economic 

p o t e n t i a l  i s  very low, and t h e r e  i s  l i t t l e  cu r ren t  i n t e r e s t .  

Water 

Provinc ia l  dr inking  water s tandards ( i n  milligrams p e r  

l i t r e )  a r e  as  follows: 500 t o t a l  d isso lved  s o l i d s ,  250 

chlor ide ,  250 su lphate ,  10 n i t r a t e  (as  n i t rogen) ,  and 0. 3 

i r o n  (Chin st a l .  1980, p. 4 ) .  

A water supply t e s t  well  (Hawkesbury map area,  31G/10; 

GDH HA-1 i n  Appendix 2) was d r i l l e d  from t h e  Lindsay 

Formation i n t o  t h e  Nepean Formation by t h e  Ontar io Minis try 

of t h e  Environment a t  Alfred during 1979 (McKenna 1980). 

The o v e r a l l  q u a l i t y  produced by mixing exceeded t h e  c r i t e r i a  

f o r  t o t a l  d isso lved  s o l i d s ,  ch lor ide ,  sulphate ,  and i ron .  

The averages of analyses  of water samples c o l l e c t e d  during 

d r i l l i n g  from above t h e  Oxford-Rockcliffe contac t  were 5880 

mg/l t o t a l  d isso lved  s o l i d s ,  2960 mg/l chlor ide,  and 230 

mg/l sulphate;  and t h e  averages from below t h e  contac t  were 

3030 mg/l t o t a l  d isso lved  s o l i d s ,  1260 mg/l ch lor ide ,  and 

480 mg/l sulphate .  The su lpha te  content  below t h e  contac t  

was approximately double t h a t  above t h e  contact ,  but  t h e  

contents  of t o t a l  d isso lved  s o l i d s  and ch lo r ide  below t h e  

con tac t  were approximately ha l f  of those  above t h e  contact .  



Chin e t  a l .  (1980) conducted a  comprehensive s tudy of 

t h e  water  resources of t h e  South Nation River basin,  which 

inc ludes  approximately ha l f  of t h e  Ontar io por t ion  of t h e  

Ottawa-St. Lawrence Lowland. The maximum values of analyses 

of water samples c o l l e c t e d  from Paleozoic bedrock aqu i fe r s  

were 2874 mg/l t o t a l  d isso lved  s o l i d s ,  1142 mg/l ch lor ide ,  

180 mg/l su lphate ,  40 mg/l n i t r a t e  ( a s  n i t rogen) ,  and 19 

mg/l i ron .  The values of t o t a l  d isso lved  s o l i d s  and i r o n  

commonly exceeded p rov inc ia l  c r i t e r i a ,  but ch lor ide ,  

su lphate ,  and n i t r a t e  values were genera l ly  lower than  t h e  

c r i t e r i a .  The s p e c i f i c  capaci ty  (equal  t o  t h e  y i e l d  divided 

by t h e  a v a i l a b l e  drawdown) of bedrock wel ls  was found t o  be 

g e n e r a l l y  low ( l e s s  than  15 l i t r e s  p e r  minute p e r  metre i n  

most cases ,  but  ranging up t o  300 l i t r e s  p e r  minute p e r  

metre) .  P l o t s  of s p e c i f i c  c a p a c i t i e s  and t o t a l  d isso lved  

s o l i d s  (Chin e t  a l .  1980, Sheets 2 and 4 )  i n d i c a t e  t h a t  

water  q u a n t i t y  and q u a l i t y  a r e  genera l ly  h igher  below t h e  

Oxford-Rockcliffe contac t  than  above it. 

I t  can be concluded t h a t  t h e  q u a l i t y  and q u a n t i t y  of 

water  occurr ing  i n  Paleozoic bedrock decrease from t h e  base 

of t h e  sequence upwards, and t h a t  t h e  b e s t  aqu i fe r s  a r e  t h e  

Nepean, March, and Oxford Formations (Figures 8 and 9 ) .  

Q u a n t i t i e s  of t o t a l  d isso lved  s o l i d s  i n  t h e  o rde r  of 10,000 

mill igrams pe r  l i t r e  cha rac te r i ze  water occurr ing  i n  t h e  

s h a l y  u n i t s  of t h e  upper p a r t  of t h e  sequence (Figures  10 

and 12)  (Wilson 1946a, p. 42-43). S a l i n e  spr ings ,  whose 



sources  a r e  i n  t h e  Lindsay and Carlsbad Formations, were 

used ex tens ive ly  i n  t h e  p a s t  f o r  medicinal  purposes. 
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APPENDIX 1  - SECTION DESCRIPTIONS 

The fo l lowing  s e c t i o n  d e s c r i p t i o n s  a r e  i n  a l p h a b e t i c a l  

o r d e r  accord ing  t o  t h e  name of t h e  map a r e a  i n  which t h e  

s e c t i o n s  occurs ,  abb rev ia t ed  a s  fol lows:  - 

(Alexandria,  NTS 3  1 G / 7 )  
(Arnpr ior ,  NTS 31F/8) 
(Brockvi l le ,  NTS 31B/12) 
(Ca r l e ton  P lace ,  NTS 31F/1) 
(Cornwall,  NTS 3 1G/2) 
( Hawkes bury, NTS 3 1G/ 10 ) 
(Kemptvil le ,  NTS 31G/10) 
(Mallorytown, NTS 31B/4) 
(Mer r i ckv i l l e ,  NTS 31B/5) 
(Morris burg, NTS 3  1 B /  1 4  ) 
(Ottawa, NTS 31G/5) 
(Pe r th ,  NTS 31C/16) 
(Russe l l ,  NTS 31G/6) 
(Thurso, NTS 31G/ l l )  
(Westport,  NTS 31C/9) and 
(Winchester,  NTS 31G/3) 

The s e c t i o n s  f o r  each map a r e a  a r e  s e p a r a t e d  and 

numbered i n  sequence, accord ing  t o  whether t h e y  r e f e r  t o  

l i c e n s e d  q u a r r i e s  (LQ) , abandoed q u a r r i e s  (AQ) , o r  o t h e r  

s e c t i o n s  ( S )  . Included a r e  a l l  l i c e n c e d  q u a r r i e s  (F igu re  

1 6 ) ,  a l l  abandoned q u a r r i e s  t o  which r e f e r e n c e  has been made 

i n  t h e  publ i shed  l i t e r a t u r e  s i n c e  1960, and many o t h e r  

s i g n i f i c a n t  s e c t i o n s .  

The o p e r a t o r  and l o c a l i t y  ( i n c l u d i n g  township, l o t ,  and 

conces s ion )  a r e  given t o  q u a r r i e s ,  and t h e  t y p e  of s e c t i o n  

and l o c a l i t y  a r e  given f o r  o t h e r  s e c t i o n s ;  UTM co-ord ina tes  

( i n  me t r e s ) ,  e l e v a t i o n  of t h e  t o p  of t h e  s e c t i o n  ( i n  

metres  ), r e f e r e n c e  m a t e r i a l  ( i n c l u d i n g  previous  s e c t i o n  

measurements, i n  metres ) , and s t r a t i g r a p h i c  s u b d i v i s i o n s  a r e  

g iven  f o r  a l s o  given. 



The f i r s t  column i n  each d e s c r i p t i o n  r e f e r s  t o  t h e  rock 

u n i t  number, t h e  second column t o  t h e  l i t h o l o g y ,  t h e  t h i r d  

column t o  t h e  t h i ckness  ( i n  me t r e s ) ,  and t h e  f o u r t h  column 

t o  h e i g h t  above t h e  base of t h e  s e c t i o n  ( i n  me t r e s ) .  I t  i s  

t o  be no ted '  t h a t  t h i ckness  measurements i n  q u a r r i e s  a r e  

a f f e c t e d  by t h e  e l e v a t i o n  of t h e  wate r  l e v e l  a t  t h e  t ime of 

t h e  examination.  
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S e c t i o n  LO AL-1: A. L. B l a i r  cons t ruc t ion  Limited, Tayside Roxborough 
?ownship, Lot 10, Concession 10 
UTM 5025003, 50 18000N 
E leva t ion  65. 00 m-c 
See a l s o  Derry e t  a l .  1989, p. 28-29 (CW-18, 6. 6m) 

Lindsay Formation (lower member) 

4 Limestone, l i g h t  t o  medium grey; l i g h t  1. 80 m 4. 80-6. 60 m 
brown weathering; f i n e  t o  medium 
c r y s t a l l i n e ;  t h i n  bedded; nodular, 
i n t r a c l a s  t i c  i n  places;  bryozoa, 
c o r a l s ,  brachiopods . 

3 Limestone, with i r r e g u l a r  sha ly  p a r t i n g s  1. 40 3. 40-4. 80 
-medium grey; l i g h t  brown weathering; 
f i n e  t o  coarse  c r y s t a l l i n e ;  medium 
bedded; i n t r a c l  as t i c  i n  places.  

2 Limestone, with sha l e  in te rbeds  up t o  2 cm 0.90 2. 50-3. 40 
t h i c k  - medium grey; l i g h t  brown 
weathering; sub l i thographic  t o  coarse  
c r y s t a l l i n e ;  medium bedded; i n t r a -  
c l a s t i c  i n  places;  c r ino ids ,  
brachiopods , cora l s .  

1 L i m e s  tone,  wi th  i r r e g u l a r  s ha1 y p a r t i n g s  2. 50 0. 00-2. 50 
-medium grey; l i g h t  brown 
weathering; f i n e  t o  medium 
c r y s t a l l i n e ;  t h i n l y  t o  meldium bedded. 

S e c t i o n  LO AL-2: Bertrand e t  Frere  ConstrUction Company Limited, 
St .  I s i d o r e  
South Plantagemet Towns hip, Lot 7, Concession 20 
UTM 508000E, 5022150N 
Eleva t ion  55. 00 m-c 
See a l s o  Derry e t  a l .  1989, p. 29-30 (CW-19, 10. 85 m )  

Lindsay Formation (lower member) 

3 Limestone, wi th  i r r e g u l a r  sha ly  p a r t i n g s  4.15 m 6.70-10.85 m 
-medi um grey; l i g h t  brown weathering; 
f i n e  t o  medium c r y s t a l l i n e ;  t h i n l y  t o  
medium bedded; nodular. Base of upper 
l i f t  a t  6. 70 m. 

2 Limes tone,  with s haly par t ings  - medium 2. 85 3. 85-6. 70 
grey; l i g h t  brown weathering; f i n e l y  
t o  coarse ly  c r y s t a l l i n e ;  medium bedded; 
nodular i n  places;  brachiopods, 
c r ino ids ,  t r i l o b i t e s .  

1 Limes tone, wi th  i r r e g u l a r  s  ha1 y pa r t i ngs  3. 85 0. 00-3. 85 
-medium t o  dark grey; l i g h t  brown 
weathering; f i n e l y  t o  medium c r y s t a l l i n e ;  
t h i n l y  t o  medium bedded; nodular i n  
p laces ;  brachiopods, cora l s ,  t r i l o b i t e s ,  
feed ing  t r a i l s .  



Sec t ion  LO AR- 1: Burntlands Aggregate Limited, Almonte Ramsay   own ship, 
L o t s  1 6  and 17, Concession 12 
UTM 408700E, 50 11500N 
Eleva t ion  150. 00 m? 
See a l s o  Derry e t  a l .  1989, p. 48 (CP-3, 5. 0 m )  

Bobcaygeon Formation (lower member, u n i t  B )  

5 Limes tone,  w i th  i r r e g u l a r  s haly  p a r t i n g s  1. 20 m 3 .  80-5. 00 m 
-dark grey; f i n e l y  t o  coarse ly  
c r y s t a l l i n e ;  t h i n l y  bedded; c o l o n i a l  
co ra l s .  

4 Limes tone,  medium grey; coarsely  
c r y s t a l l i n e .  

Bobcaygeon Formation (lower member, u n i t  A )  

3 Limes tone,  wi th  i r r e g u l a r  s ha1 y p a r t i n g s  1. 50 2. 25-3. 75 
-medium t o  dark  grey; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

2 Limestone, wi th  sha ly  par t ings  - dark  1. 15 1. 10-2. 25 
grey; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  medium bedded. 

1 Limes tone,  l i g h t  grey; l i thographic ;  1. 10 0.00-1. 10 
medium bedded; " birdseye" t ex tu re .  

Sec t ion  LO AR-2: Thomas Cavanagh cons t ruc t ion ,  Almonte Huntley h owns hip,  
L o t  15, Concession 11 
UTM 41 1200E, 5012550N 
Eleva t ion  130. 00 m f  
See a l s o  Derry e t  a l .  1989, p. 48-49 (CP-4, 16. 5 m )  

Bobcaygeon Formation (lower member, u n i t  B )  

13 Limestone - medium t o  dark gray; sub- 1. 60 m 14. 90-16. 50 rn 
l i t h o g r a p h i c  t o  f i n e  c r y s t a l l i n e ;  
t h i n l y  bedded; nodular; s tromatopori  ods , 
c o r a l s ,  brachiopods, t r i l o b i t e s .  

12 Limestone - medium t o  dark grey; sub- 1. 10 13. 80-14. 90 
l i t h o g r a p h i c  t o  medium c r y s t a l l i n e ;  
medi um bedded. 

11 L i m e s  tone,  wi th  i r r e g u l a r  sha ly  p a r t i n g s  1. 50 12. 30-13. 80 
-medium t o  dark grey; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

10 Limestone - dark  grey; l i g h t  t o  medium 2. 20 10. 10-12. 30 
grey weathering; subl i thographic;  
t h i c k l y  bedded. 

9 Limestone - l i g h t  grey; l i g h t  grey 0. 50  9. 60-10. 10 
weathering; coarse1 y c r y s t a l l i n e ;  
t h i c k l y  bedded. 



Sect ion LO AR- 2: ( cont. ) Thomas Cavanagh Construct ion Limited, Almonte 
Huntley Township, Lot 15, Concession 1 1  
UTM 411200E, 5012550N 
Eleva t ion  130. 00 m+. 
See a l s o  Derry e t  a l .  1989, p. 48-49 (CP-4, 16. 5 m )  

Bogcaygeon Formation (lower member, u n i t  B 1 

8 Limes tone  - dark  grey; subl i thographic;  1. 60 m 8.00-9. 60 m 
medium bedded. Base t o  upper l i f t  
a t  8. 00 m. 

7 Limestone - medium t o  dark grey; f i n e l y  1. 25 6. 75-8. 00 
t o  medium c r y s t a l l i n e ;  medium 
bedded; b rachi  pods. 

6 Limestone - l i g h t  grey; coarsely 
c r y s t a l l i n e ;  massive bedded; 
c ros s  -bedded. 

Bobcaygeon Formation (lower member, u n i t  A )  

5 Limestone - medium t o  dark grey, f i n e l y  1. 55 3. 90-5. 45 
c r y s t a l l i n e ;  t h i n l  y t o  medium bedded. 

4 Limestone - dark  grey; l i g h t  grey 1. 40 2. 50-3. 90 
weathering; s u b l i  thographic t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l  y bedded. 

3 Limes tone  - dark  grey; l i g h t  brown 
weathering; f i n e l y  c r y s t a l l i n e ;  
t h i c k  bedded. 

2 Limestone - dark  grey; l i g h t  t o  medium 0. 80 1. 00-1. 80 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
t h i n l  y bedded. 

1 Limes tone,  wi th  s ha1 y par t ings  - dark 1. 00 0.00-1.00 
grey; l i g h t  brownish grey weathering; 
f i n e l y  c r y s t a l l i n e ;  medium bedded; 
brachiopods. 

Sect ion LO AR-3:  Bertrand Concrete Products Ottawa Incorpora ted ,  Carp 
Huntley Township, Lot 21, Concession 8 
UTM 4119503, 5018300N 
Eleva t ion  125. 00 m+ 

Bobcaygeon Formation (lower member, u n i t  B )  

1 Limes tone,  wi th  s ha ly  par t ings  - l i g h t  3..50 m 0. 00-3. 50 m 
t o  medium grey; l i g h t  grey 
weathering; f i n e l y  t o  coarsely 
c r y s t a l l i n e ;  t h i n l y  t o  medi um bedded; 
brachiopods, gastropods, bryozoa. 
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Sect ion  LO AR-4: Hoffman Concrete products Limited, White Lake McNab 
Township, Lot 1, Concession 9 
UTM 3904503, 5026600N 
Eleva t ion  110. 00 m+ 
See a l s o  Derry st a l .  1989, p. 170 (PE-3, 17. 4 m )  

Bobcaygeon Formation (lower member, u n i t  B )  

8 Limes tone,  w i th  i r r e g u l a r  s h a l  y  par t ings  0. 50 m 16. 90-17. 40 m 
- l i g h t  grey; l i g h t  t o  medium grey; 
l i g h t  brown weathering; f i n e l y  t o  medium 
c r y s t a l l i n e ;  t h i n l y  bedded; brachiopods. 

7 Limestone, w i th  sha ly  pa r t i ngs  - l i g h t  grey; 2. 20 14. 70-16. 90 
l i g h t  brown weathering; f i n e l y  t o  
medium c r y s t a l l i n e ;  medium bedded. - 

6 Limestone, wi th  i r r e g u l a r  sha ly  par t ings  - 1. 30 13. 40-14. 70 
l i g h t  brown weathering; f i n e l y  t o  
c o a r s e l y  c r y s t a l l i n e ;  t h i n l y  t o  medium 
bedded; i n t r a c l a s  t i c  a t  base. 

Bobcaygeon Formation (lower member, u n i t  A )  

5 Limes tone ,  w i t h  i r r e g u l a r  s ha1 y  par t ings  3. 10 10. 30-13. 40 
-medium grey; sub l i thographic  t o  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  bedded; 
" b i r d s  eye" tex ture ;  co lonia l  corals .  

4 Limestone, wi th  sha ly  pa r t i ngs  - l i g h t  t o  2. 40 7. 90-10. 30 
medium grey; l i t hog raph ic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n 1  y  t o  medium bedded; 
" birdseye" t ex tu re ;  co lonia l  cora l s ,  
os t r acods  . 

3  L i m e s  tone,  w i th  s  ha1 y  pa r t i ngs  - medium 4. 40 3. 50-7. 90 
grey; s u b l i  thographic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  medium bedded; 
" birdseye" t ex tu re ,  i n t r a c l a s t i c ;  
c o l o n i a l  co ra l s .  

2 Limestone - medium grey; subl i thographic  1. 00 
t o  f i n e  c r y s t a l l i n e ;  medium bedded. 

1 Limes tone,  wi th  s  ha1 y  par t ings  - medium 2. 00 
grey; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  medium bedded; co lonia l  
co ra l s .  



Sect ion  LO AR-5: Smith Contruct ion Company Arnprior  Limited, Braeside 
McNab Township, Lot 16, Concession A 
UTM 387050E, 5035850N 
Eleva t ion  135. 00 mC 
See a l s o  Hewitt 1964a, p. 36a-37 (7. O m ) ;  S t e e l  and S i n c l a i r  1971; 
Derry e t  a l .  1989, p. 169-170 (PE-2, 8. 1 m )  

Bobcaygeon Formation (lower member, u n i t  B )  

4 Limestone, wi th  s h a l y  p a r t i n g s  - medium 3. 00 m 5. 10-8. 10 m 
grey; brownish grey weathering; sub- 
l i t h o g r a p h i c  t o  medium c r y s t a l l i n e ;  
t h i n l y  t o  t h i c k  bedded; i n t r a c l a s t i c ,  
s t y l o l i t e s .  

3 Limestone - medium t o  dark  grey; sub l i t ho -  2. 50 2. 60-5. 10 
graphic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
bedded; i n t r a c l a s  t i c .  

2 Limes tone,  wi th  s ha ly  p a r t i n g s  - l i g h t  gray 1. 10 1.- 50-2. 60 
medium c r y s t a l l i n e ;  medium bedded; 
c o l o n i a l  co ra l s .  

Bobcaygeon Formation (lower member, u n i t  A )  

1 Limestone - medium grey; sub l i thographic  1. 50 0. 00-1. 50 
t o  f i n e  c r y s t a l l i n e ;  t h i n l y  t o  medium 
bedded. 

Sec t ion  A 0  AR-1: Pakenham, Pakenham Township, Lot 11, Concession 11 
UTM 399450E, 5020700N 
Eleva t ion  100. 00 m +  
See a l s o  Goudge 1938, p. 111 (10. 1 m ) ;  Barnes 1967, p. 238 (8. 8 m ) ;  Kay 
196813, p. 167-168; Barnes 1968, p. 171; Verschuren e t  a l .  1986, p. 299- 
3 0 2 

Bobcaygeon Formation (lower member, u n i t  B )  

10 Limestone - medium grey; l i g h t  t o  medium 2. 45 m 5. 05-7. 50 m 
grey weathering; f i ne1  y t o  coarse l  y 
c r y s t a l l i n e ;  t h i c k l y  t o  massive bedded; 
brachipods,  co ra l s .  

9 Limestone - medium grey; medium grey 0. 20 4. 85-5. 05 
weathering; medium t o  coa r se l  y 
c r y s t a l l i n e ;  medium bedded; c ross  - 
bedded, i n t r a c l a s t i c  a t  base; co ra l s .  

8 Limes tone  - medium grey; medium grey 0. 75 4. 10-4. 85 
weathering; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

7 Limestone - dark  grey; l i g h t  grey 0. 55 3.55-4. 10 
weathering; sub l i thographic ;  t h i c k l y  
bedded; l enses  and nodules of black 
che r t ,  co ra l s .  



S e c t i o n  A 0  AR-1: ( c o n t .  ) Pakenham, pakenham Township, Lot 11, Concession 11 
UTM 399450E, 5020700N 
E l e v a t i o n  100. 00 m+ 
See a l s o  Goudge 1938, p. 111 (10. 1 m ) ;  Barnes 1967, P. 238 (8-  8 m ) ;  Kay 
196823, p. 167-168; Barnes 1968, p. 171; Verschuren e t  a l .  1986, p. 299- 
302 

t 
Bobcaygeon Formation ( lower  member, u n i t  B )  

6 Limestone - medium grey; medium grey  0. 15 m 3. 40-3, 55 m 
weather ing;  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
bedded. L 

5 Limestone - medium t o  d a r k  grey;  l i g h t  0. 60 2. 80-3. 40 
t o  medium g r e y  weathering;  sub- 

, 

l i t h o g r a p h i c ;  t h i ' n l  y t o  t h i c k l y  bedded; I 

l e n s e s  up t o  5 cm t h i c k  of  b l a c k  
c h e r t  a t  3. 25 m; c o l o n i a l  c o r a l s .  

4 Limestone - medium grey; medium grey  0. 20 2; 60-2. 80 
weather ing;  s u b l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

3 L i m e s  tone ,  w i t h  s h a l  y p a r t i n g s  - medium 1. 55 1. 05-2. 60 
t o  d a r y  g rey ;  l i g h t  t o  medium g r e y  
weather ing;  s u b l i t h o g r a p h i  c medium 
bedded; brachiopods , burrows. 

2 Limestone, w i t h  s h a l y  p a r t i n g s  - d a r k  grey; 0. 55 0. 50-1. 05 
medium g r e y  weathering;  s u b l i t h o g r a p h i c  
t o  f i n e l y  c r y s t a l l i n e ;  v e r y  t h i n l y  t o  
medi um bedded; burrows. 

1 Limestone - medium grey; d a r k  g r e y  
weather ing;  f i n e l y  c r y s t a l l i n e ;  
t h i c k l y  bedded. 

S e c t i o n  LO BR-1: G. Tackaberry and Sons Cons t ruc t ion  Co. Ltd-Lawson,Athens 
(p rev ious  o p e r a t o r :  Brundige C o n s t r u c t i o n  Company Limited  1 
Rear of Yonge and E s c o t t  Townships, L o t s  15 and 16, Conc. 10 
UTM 4223003, 4944300N 
E l e v a t i o n  125. 00 m +  
See a l s o  H e w i t t  and Vos, 1972, p. 8-9 (6. 7 m ) ;  Rogers 1980, p. 56-57); 
Derry e t  a l .  1989, p. 90-92 (BR-8, 12. 45 m )  

March Formation 

4 Sandy d o l o s t o n e  - l i g h t  g r e e n i s h  t o  2. 50 m 2. 95-6. 45 m 
brownish grey;  l i g h t  g r e y  weathering;  
f i n e l y  c r y s t a l l i n e ;  medium bedded. 

3 Dolostone - l i g h t  brownish grey;  l i g h t  1. 10 2. 85-3. 95 
brown weather ing;  f i n e l y  t o  medium 
c r y s t a l l i n e ;  t h i n l y  t o  medium bedded; 
c a l c i t e - f i l l e d  vugs. 



Sect ion  LO BR-1: G. (cont i  ) Tackaberry and Sons C O ~ S ~ K U C ~ ~ O ~  Co. Limited- 
Lawson, Athens; (previous  operator :  Brundige Cons t ruc t ion  Company ~ t d )  
Rear of Yonge and Esco t t  l own ships, Lots 15 and 16, Conc. 10 
UTM 422300E, 4944300N 
E leva t ion  125. 00 m-c 
See a l s o  H e w i t t  and Vos, 1972, p. 8-9 (6. 7 m); Rogers 1980, p. 56-57); 
Derry e t  a l .  1989, p. 90-92 (BR-8, 12. 45 m )  

March Formation 

2 Sandy do los tone ,  w i th  sha ly  pa r t i ngs  - 
l i g h t  brownish grey; l i g h t  grey 
weathering; very t h i n l y  t o  t h i n l y  
bedded; c a l c i t e - f i l l e d  vugs. 

1 Dolostone - l i g h t  brownish grey; l i g h t  grey 2. 30 0. 00-2. 30 
weathering; medium c r y s t a l l i n e ;  
medi um bedded. 

Sec t ion  LO BR-2: G. Tackaberry and Sons Construct ion Co. Ltd. ,  Maitland 
(previous  opera tor :  Brundige Construct ion Company Ltd. ) 
Augusta Township, Lots 24 and 25, Concession 3 
UTM 450500E, 4948250N 
Eleva t ion  110. 00 m? 
See a l s o  Goudge 1938, p. 81-83; Hewitt 1964a, p. 25-26 (2. 4 m ) ;  Hewitt 
and Vos 1972, p. 8-9 (6. 6 m ) ;  Rogers 1980, p. 57; Derry e t  a l .  1989, 
p. 96-97 (BR-14, 6. 0 m )  

Oxford Formation 

1 Dolostone - medium grey; medium 
c r y s t a l l i n e ;  medi um bedded. 

Sec t ion  LO BR-3: Permanent Concrete Limited, Brockvi l le  
Elizabethtown Township, Lots 3 t o  5, Concession 1' 
UTM 447500E, 4939800N 
Eleva t ion  90. 00 m-c 
See a l s o  Goudge 1938, p. 122-123; Hewitt 1960, p. 19-20 (5. 5 m ) ;  Hewitt 
1964a, p. 24-25 (10. 6 m ) ;  Hewitt and VOS, 1972, p. 11-12(16. 5 m ) ;  Rogers 
1980, p. 61-62 (21. 5 m ) ;  Derry e t  a l .  1989, p. 95-96 (BR-12, 21. 0 m )  

Oxford Formation 

2 Dolostone - l i g h t  g reen ish  grey t o  medium 8. 00 m 12. 10-20. 10 m 
browish grey; buff t o  reddish  brown 
weathering; f i n e l y  c r y s t a l l i n e ;  t h i n l y  
t o  t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 
Base of f i r s t  l i f t  a t  13. 80. 

March Formation 

1 Sandy do los  tone,  wi th  i n t e rbeds  of dolo- 12.10 
s t o n e  and calcareous t o  non-calcareous 
qua r t z  sandstone up t o  3 m thick-medium 
grey; buff  weathering; medium c r y s t a l l i n e ;  
coa r se  gra ined  quar tz ;  medium t o  t h i c k l y  
bedded; c a l c i  t e - f i l l e d  vugs. Base of 
second l i f t  a t  6. 80 m. 



Sect ion  LO BR-4: Dibblee Construct ion Company Limited, Brockvi l le  
Elizabethtown Township, ~ o t s  3 and 4, Concession 
UTM 447350E, 4940750N 
Eleva t ion  105. 00 m f  
See a l s o  Rogers 1980, p. 63-64 (6 .  0 m ) ;  Derry e t  a l .  1989, P. 96 (BR-13, 
5. 6 m) 

Oxford Formation 

1 Dolostone - l i g h t  grey; f i n e l y  
c r y s t a l l i n e ;  medium bedded. 

March Formation 

No longe r  exposed. 

Sec t ion  LO BR-5: William Clow-Henderson, Mallorytown 
Front  of Yonge Township, Lots 2 and 3, Concession 1 
UTM 4368003, 4929300N 
Eleva t ion  95.00 mf 
See a l s o  Rogers 1980, p. 54-55; Derry e t  a l .  1989, p. 93-94(BR-10, 4. 5m) 

March Formation 

3 Sandy dolostone - b lu i sh  grey t o  1. 50 m 3. 00-4. 50 m 
medium grey; f i n e l y  c r y s t a l l i n e ;  
medium t o  coarse  grained quar tz ;  
t h i n l  y t o  medium bedded; c a l c i t i c .  

2 Quartz  sandstone - white t o  l i g h t  
brown; l i g h t  brown weathering; 
medi um grained; t h i n l y  bedded; w e l l  
s o r t ed ,  s ubrounded, non-cal careous . 

1 Sandy dolostone - b lu i sh  grey t o  medium 
grey; f i n e l y  c r y s t a l l i n e ;  medium t o  
coarse  gra ined  quar tz ;  t h i n l  y t o  
medium bedded; c a l c i t i c .  

Sec t ion  LO BR-6: G. Tackaberry and Sons Construct ion CO. Ltd. ,  F rankv i l l e  
K i t l ey  Township, Lots 19 and 20, Concession 8 
UTM 423650E, 4952650N 
Elevat ion 110. 00 m? 
See a l s o  Derry e t  a l .  1989, p. 89 (BR-7,  4. 5 m) 

March Formation 

1 Dolos tone.  with in te rbeds  of quar tz  4. 50 m 0. 00-4. 50 m 
sandstone - l i g h t  t o  medium brownish 
grey; buff weathering; f i n e l y  t o  
medium c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded c a l c i t e - f i l l e d  vugs; 
s t r oma to l i t e s .  



S e c t i o n  A 0  BR-1: Brundige Cons t ruc t ion  Company Limited, Athens 
Rear of Yonge and Esco t t  Townships, Lot 14, Concession 9 
UTM 423550E, 4943000N 
Eleva t ion  130. 00 m' 
See a l s o  Hewitt 1964a, p. 2 2  ( 3 .  0 m) 

March Formation 

1 Dolostone - l i g h t  brownish t o  g reen ish  1. 90 m 0. 00-1. 90 m 
grey; buff  weathering; f i n e l y  t o  
medium c r y s t a l l i n e ;  t h i c k l y  bedded. 

Sec t ion  A 0  BR-2: Brundige Construct ion Company Limited, New Dublin 
Elizabethtown Township, Lot 22, Concession 6 
UTM 436600E, 4943900N 
Eleva t ion  115. 00 m+. 
S e e  a l s o  H e w i t t  1964a, p. 2 3  (6. l m ) ;  H e w i t t  and Vos 1972, p. 10 (8. 2x11); 
Rogers 1980, p. 59 

'Oxford Formati on 

1 Dolostone - brownish grey t o  medium grey; 7. 00 m 0. 00-7. 00 m 
l i g h t  brownish grey weathering; f i n e l y  
t o  medium c r y s t a l l i n e ;  medium bedded; 
c a l c i t e - f i l l e d  vugs. 

Sec t ion  A 0  BR-3: Dodge Construct ion,  Tincap 
Elizabethtown Township, Lot 17, Concession 3 
UTM 4405003, 4940650N 
Eleva t ion  110. 00 mk 
See a l s o  Rogers 1980, p. 67 (2. 0 m) 

Oxford Formation 

1 Dolostone - medium grey; l i g h t  brown 
weathering; f i n e 1  y c r y s t a l l i n e ;  
t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 

Sec t ion  A 0  BR-4: H, J. McFarland Construct ion Company Limited, Tincap 
Elizabethtown Towns hips ,  L o t  2 3,  Concession 5 
UTM 4372003, 4941900N 
Eleva t ion  110. 00 m? 
See a l s o  Hewitt 1964a, p. 23-24 (10. 9 m ) ;  Rogers 1980, p. 71 

Oxford Formation 

1 Dolostone - brownish grey t o  medium 10. 10 m 0. 0-10. 10 m 
grey; l i g h t  brownish grey 
weathering; f i n e l y  t o  medium 
c r y s t a l l i n e ;  medium bedded; c a l c i t e -  
f i l l e d  vugs. 



Sect ion  S BR-1: roadcut,  Hayes Corners 
U T M  427450E, 4937250N 
Eleva t ion  115. 00 m-+ 

Nepean Formation 

1 4  Quar tz  sands tone, wi th  pebbles and 
cobbles - white t o  l i g h t  brown; 
l i g h t  grey t o  reddish brown 
weathering; coarse  grained; t h i n l y  
bedded; crossbedd.ed a t  10. 32-10. 47 m. 

13 Quar tz  sandstone - white t o  l i g h t  brown; 0. 65 
l i g h t  grey t o  l i g h t  brown (with 
reddish  brown spo t s  ) weathering; 
coars  e grained; medi um bedded; 
c ros s  -bedded. 

12 Quar tz  sandstone - white t o  l i g h t  brown; 1. 15 
l i g h t  grey t o  l i g h t  brown (with  
reddish  brown spo t s  ) weathering; 
medium t o  coarse  grained; t h i n l y  
bedded. 

11 Quar tz  sandstone - white t o  l i g h t  brown; 0. 48 
l i g h t  grey weathering; medium grained 
very t h i n l y  bedded. 

10 Cobble conglomerate, with matrix of w e l l  0. 15 
rounded, well  sor ted ,  coarse  gra ined  
qua r t z  sand - white t o  l i g h t  brown; 
l i g h t  grey t o  l i g h t  brown (with  
reddish  brown spo t s  ) weathering; 
rounded t o  angular c l a s t s .  

9 Quar tz  sandstone - white t o  l i g h t  brown; 1. 27 
l i g h t  t o  medium brown (with  reddish  
brown spo t s  ) weathering; coarse  
grained; very t h i n l y  t o  t h i n l y  bedded. 

8 Quartz  sandstone,  with pebbles - greenish  0. 05 
grey; l i g h t  greenish grey .weathering; 
coarse  grained, poorly s or ted.  

7 Quartz  sandstone - white t o  l i g h t  brown; 1. 15 
l i g h t  brown t o  reddish brown (wi th  
reddish  brown spots  ) weathering; 
coarse  grained; t h i n l y  bedded; burrows. 

6 Cobble conglomerate, with matrix of 0. 30 
well  rounded, well  sor ted,  coarse  
gra ined  quar tz  sand - white t o  l i g h t  
brown; l i g h t  grey t o  l i g h t  brown (with  
reddish  brown spo r t s  ) weathering; 
rounded t o  angular c l a s t s .  



s e c t i o n  S BR-1: ( c o n t .  ) roadcu t ,  Hayes Corne r s  
UTM 427450E, 4937250N 
E l e v a t i o n  115. 00mk 

Nepean Formation 

5 Q u a r t z  s a n d s t o n e  - whi t e  t o  l i g h t  brown; 0. 50 m 3. 94-4. 52 m 
l i g h t  brown ( w i t h  r e d d i s h  brown s p o t s )  
w e a t h e r i n g ;  medium t o  c o a r s e  g r a i n e d ;  
v e r y  t h i n l y  t o  t h i c k l y  bedded. 

4 Cobb le  cong lomera t e ,  w i th  m a t r i x  o f  w e l l  0. 77 3. 17-3. 94 
rounded,  w e l l  s o r t e d ,  c o a r s e  g r a i n e d  
q u a r t z  s a n d  - whi t e  t o  l i g h t  brown; 
l i g h t  g r e y  t o  l i g h t  brown ( w i t h  
r e d d i s h  brown s p o t s  ) weather ing;  
rounded t o  a n g u l a r  c l a s t s .  

3 Q u a r t z  s a n d s t o n e  - w h i t e  t o  l i g h t  brown; 1. 25 1. 92-3. 17 
l i g h t  g r e y  t o  r e d d i s h  brown w e a t h e r i n g  
c o a r s  e grained; t h i  riL y bedded burrows.  

2  Q u a r t z  s a n d s t o n e ,  w i th  pebb le s  and c o b b l e s  0. 72 1. 20-1. 92 
- w h i t e ;  l i g h t  g r e y  weather ing;  c o a r s e  
g r a i n e d ;  v e r y  t h i n l y  t o  t h i c k l y  bedded. 

1 B o u l d e r  conglomera te ,  w i th  m a t r i x  of 1. 20 0.00-1. 20 
c o a r s e  g r a i n e d  q u a r t z  sand - w h i t e  t o  
l i g t h  brown t o  l i g h t  green;  g r e e n  
w e a t h e r i n g ;  massive. 

S e c t i o n  S BR-2: Highway 401 roadcu t ,  B u t t e r n u t  Bay 
UTM 436450E, 4929650N 
E l e v a t i o n  95. 00 me 
S e e  a l s o  Bond and Greggs 1973, p. 1151 (4. 9  m ) ;  Beauchamp 1979 

March Formation 

1 Sandy - d o l o s  t o n e ,  c o n t a i n i n g  cobb le s  6. 40 m 0. 00-6. 40 m 
a n d  b o u l d e r s  a d j a c e n t  t o  s t e e p l y  
d i p p i n g  c o n t a c t  w i th  Precambr ian  
r o c k  - b l u i s h  gray; bu f f  wea the r ing ;  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded. 

Precambr ian  

S e c t i o n  S BR-3: r o a d c u t ,  Hal lecks 
UTM 439400E, 4933750N 
E l e v a t i o n  90. 00 m t  
See  a l s o  Bond and Greggs 1973, p. 1153-1154 ( 9 .  6  m )  

March Formation 

7 Q u d r t z  s a n d s t o n e  - white; l i g h t  brown t o  1. 00 m 7. 70-8. 70 m 
r e d d i s h  brown weathering;  medium 
g r a i n e d ;  v e r y  t h i n l y  t o  massive bedded; 
c r o s s  -bedded i n  p l aces .  



Sect ion  S BR-3: (cont .  ) roadcut,  Hallacks 
UTM 4394003, 4933750N 
Eleva t ion  90. 00 m+. 
See a l s o  Bond and Greggs 1973, p. 1153-1154 ( 9 .  6 m) 

6 Sandy do los tone  - l i g h t  grey; dark grey 0. 30 m 7. 40-7. 70 m 
t o  r edd i sh  brown weathering; medium 
g ra ined  quar tz ;  medium bedded. 

5 Quar tz  sands tone  - white; l i g h t  brown 2. 60 4. 80-7. 40 
t o  r edd i sh  brown weathering; 
medi um grained.  

4 Sandy do los tone  - l i g h t  grey; buff t o  0. 60 4. 20-4. 80 
r edd i sh  brown weathering; medium 
g ra ined  quar tz ;  t h i c k l y  bedded. 

3 Quartz sandstone - white; l i g h t  brown t o  0. 40 3. 80-4. 20 
r edd i sh  brown weathering; medium 
grained.  

2 Sandy do los tone  - l i g h t  brown; buff 0. 60 3. 20-3. 80 
weathering; medium grained quar tz ;  
medium bedded. 

1 Quar tz  sandstone - white; l i g h t  brown 3. 20 0. 00-3. 20 
t o  r edd i sh  brown weathering; medium 
grained.  

Sec t ion  S BR-4: Highway 401 roadcut, Brockvi l le  
UTM 4445003, 49386508 
Eleva t ion  95. 00 m? 
See a l s o  Bond and Greggs 1973, p. 1154 (6.0 m) 

March Formation 

5 Sandy do los tone  - l i g h t  grey, buff 
weathering; medium grained quar tz  
t h i n l y  bedded. 

4 Sandy do los tone  - l i g h t  grey; medium 0. 80 2. 30-3. 10 
brownish grey weathering; f i n e  t o  
medium gra ined  quar tz ;  th ick1  y bedded. 

3 Quar t z  sandstone - white t o  l i g h t  brown; 1. 00 1. 30-2. 30 
l i g h t  brown t o  reddish brown weathering; 
medium grained; t h i n l y  t o  medium bedded. 

2 Sandy do los tone  - l i g h t  grey t o  b lu i sh  0. 50 0. 80-1. 30 
grey; l i g h t  brownish grey weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  medium 
gra ined  quar tz ;  t h i c k  bedded. 

1 Quar tz  sandstone - white t o  l i g h t  brown; 0. 80 0. 00-0. 80 
l i g h t  brown t o  reddish brown weathering; 
medium grained; t h i n  t o  medium bedded; 
c ros s  -bedded. 



Sect ion S BR-5: Highway 401 roadcut,  Presco t t  
U T M  455050E, 4949800N 
Eleva t ion  105. 00 m+. 

Oxford Formati on 

6 Dolostone - medium grey; l i g h t  grey 
weathering; medium c r y s t a l l i n e ;  
medium bedded; gastropods . 

5 Dolostone - l i g h t  brownish grey; 
brownish grey weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

4 Dolostone - l i g h t  grey; l i g h t  brownish 
grey weathering; medium c r y s t a l l i n e ;  
medi urn bedded. 

3 Dolostone - l i g h t  grey; l i g h t  grey 0. 20 3. 20-3. 40 
weathering; f i n e l y  t o  medium c r y s t a l l i n e ;  
medium bedded; stromatolites. 

2. Dolostone - l i g h t  grey; l i g h t  brownish 1. 45 1.75-3.20 
grey weathering; medium c r y s t a l l i n e ;  
medium bedded. 

1 Dolostone - medium grey; l i g h t  grey 1. 70 0.00-1.75 
weathering; medium c r y s t a l l i n e ;  
t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 

Sect ion LO CA-1: Allan  MacMillan, Ashton 
Huntley Township, Lot 1, Concession 1 1  
UTM 416750E, 5005500N 
Elevat ion 140. 00 mlr 

See a l s o  Goudge 1938, p. 50, 56-57 (0. 9 m )  

Gul l  River Formation (upper member) 

2 Limestone - l i g h t b r o w n i s h g r e y ;  l i g h t  0. 40 m 0. 60-1. 00 m 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
t h i  n l  y bedded. 

1 Limestone-dark grey; l i g h t  brown weathering; 0. 60 0. 00-0. 60 
f i n e l y  c r y s t a l l i n e ;  t h i n l y  bedded. 

Sec t ion  LO CA-2: Thomas Cavanagh Construction Limited, Ashton 
Beckwith Township, Lot 24, Concession 8 
UTM 418300E, 4498200N 
Eleva t ion  135. 00 m+. 

Rockc l i f fe  Formation (lower member) 

2 Quartz  sands tone,  with dark green s ha1 y 2. 70 m 1. 90-4. 60 m 
p a r t i n g s  - l i g h t  green; medium t o  dark 
green weathering; very f i n e  grained; 
very t h i n l  y t o  t h i n l  y bedded; cross bedded, 
d e s i c c a t i o n  cracks. 



Section (cont .  ) Thomas Cavanagh Construction Limited, Ashton 
Beckwith Township, Lot 24, Concession 8 
UTM 418300E, 4498200N 
Eleva t ion  135. 00 m+ 

Rockcl i f fe  Formation (lower member) 

1 Quartz  sandstone,  with dark green 
s h a l y  pa r t i ngs  - l i g h t  green t o  
l i g h t  brownish green; l i g h t  brown 
t o  l i g h t  brownish green weathering; 
very  f i n e  t o  f i n e  grained; medium 
bedded; non-cal careous c ross  bedded. 

Sect ion LO CA-3: Thomas Cavanagh Construct ion Limited, Franktown 
Beckwith Township, Lot 16, Concession 2 
UTM 4192503, 4 9 8 9 4 5 0 N  
Eleva t ion  135. 00 m k  

See a l s o  Derry e t  a l .  1989, p. 51-52 (CP-7, 1. 7 m )  

Oxford Formation 

1 Dolostone - medium grey t o  l i g h t  brown; 1. 70 m 0. 00-1. 70 m 
l i g h t  g rey  t o  buff weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

Sect ion LO CA-4: Duffy Road Oi l ing  Limited, Carleton Place 
Ramsay Township, Lots 2 and 3, Concession 8 
UTM 410600E, 5001650N 
Eleva t ion  130. 00 m* 
See a l s o  Goudge 1938, p. 114 (1. 8 m ) ;  Rogers 1980, p. 36-38 (6. 5 m ) ;  
Rogers 1981; Derry e t  a l .  1989, p. 4.9-50 (CP-51, 8. 8 m 

Oxford Township 

8 Dolos t one  - l i g h t  brown; buff 
weathering; f i n e l y  c r y s t a l l i n e ;  
t h i n l y  bedded. 

7 Dolostone, wi th  t h i n  sandy in te rbeds  - 1. 00 6. 80-7. 80 
l i g h t  g rey  t o  l i g h t  brown; buff 
weathering; f i n e l y  c r y s t a l l i n e ;  
coarse  grained well  rounded quar tz ;  

t h i n 1  y bedded; c a l c i t i c .  

6 Dolostone - l i g h t  grey t o  l i g h t  brown; 2. 50 4. 30-6. 80 
buff weathering; f i n e l y  c r y s t a l l i n e ;  
medium bedded; c a l c i t e - f i l l e d  vugs. 

March Formation 

5 Sandy dolos tone  - l i g h t  brownish grey; 
buff weatheing; medium t o  coarse  
gra ined  well  rounded quar tz ;  medium 

bedded; c a l c i t e - f i l l e d  vugs. 



Sec t i on  LO CA-4: (cont .  ) Duffy Road O i l i n g  Limited, Ca r l e ton  P l ace  
Ramsay Township, Lots 2 and 3, Concession 8 
UTM 410600E, 5001650N 
E leva t i on  130. 00 m-t 
See a l s o  Goudge 1938, p. 1 1 4  (1. 8 m ) ;  Rogers 1980, p. 36-38 (6. 5 m ) ;  
Rogers 1981; Derry e t  a l .  1989, p. 49-50 (CP-5), 8. 8 m 

Oxford Towns h i p  

4 Dolostone - medium t o  dark  grey; buff  0. 60 3. 20-3. 80 
weathering;  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
bedded; c a l c i t e - f i l l e d  vugs. 

3 Sandy do lo s tone  - l i g h t  t o  medium 0. 40 2. 80-3. 20 
brownish grey; medium grey  
weathering;  coa r s e  g ra ined  quar tz ;  
medium bedded; c a l c i t e - f  i l l e d  vugs. 

2 Qua r t z  sands tone  - white; whi te  t o  1. 20 1. 60-2. 80 
r e d d i s h  brown weathering; medium 
grained; medium bedded; wel l  rounded, 
we l l  s o r t e d ,  ca lcareous ,  c r o s s  bedded. 

1 Sandy do lo s tone  - medium grey; l i g h t  1. 60 0. 00-1. 60 
t o  medium grey  weathering; medium t o  
coa r s e  g ra ined  wel l  rounded quar tz ;  
t h i c k l y  bedded. 

Sec t i on  A 0  CA-1: On ta r i o  Bui lding Mate r ia l s  Limited-Metcalf,  Ca r l e ton  p l ace  
Ramsay Township, Lot 5, Concession 7 
UTM 4067003, 5002050N 
E leva t i on  140. 00 m+ 
See a l s o  Hewitt  1963, p. 2 3  (3. 0 m ) ;  Rogers 1980, p. 65-66 (2. 1 m )  

Nepean Formation 

2 Qua r t z  sands tone  - white;  whi te  (w i th  0. 30 m 3. 45-3. 75 m 
r e d d i s h  brown s p o t s  ) weathering; 
medi um grained;  t h i n 1  y bedded; w e l l  
rounded, wel l  s o r t e d ,  ca lca reous ,  
c ro s s  bedded, r i p p l e  marks. 

1 Quar tz  sands tone  - white; whi te  (w i th  3. 45 
r edd i sh  brown s p o t s  ) weathering; medium 
gra ined ;  t h i n l y  bedded; w e l l  rounded, we1 1 
s o r t e d ,  non-calcareous, c ro s s  bedded. 

Sec t i on  A0 CA-2: Mohr, Almonte, Ramsay Township, Lot 20, Concession 9 
UTM 403550E, 5010200N 
E leva t i on  105. 00 m? 
See a l s o  Rogers 1980, p. 65 ( 2 .  4  m )  

Nepean Formation 

1 Quar tz  sands tone  - white; l i g h t  
brown weathering; medium 
grained;  . medium bedded. 



Sect ion  LO CO-1: Cornwall Gravel Company - Macleod, Cornwall 
Cornwall Township, L O ~ S  3 t o  5, concession 4 
UTM 521800E, 4992800N 
Eleva t ion  30. 00 m* 
See a l s o  Goudge 1938, p. 195-196 (1. 5 m ) ;  Hewitt 1964a, p. 4 2  (3 .  0 m); 
Hewitt and vos 1972, p. 20 (18. 4 m l ;  Derry e t  a l .  1989, P: 23-26 (CW-14, 
33. 4 m )  

Bobcaygeon Formation (lower member) 

12 Limestone - medium t o  dark  brownish grey; 1. 70 m 23. 70-25. 40 m 
b l u i s h  grey t o  medium grey weathering; 
sub l i t hog raph ic  t o  f i n e l y  c r y s t a l l i n e ;  
medium t o  massive bedded. 

Gull  River  Formation (upper member) 

11 Limestone - medium t o  da rk  brownish grey; 1. 80 21. 90-23. 70 
l i g h t  b l u i s h  grey t o  medium grey 
weathering; l i t h o g r a p h i c  t o  sub- 
l i t hog raph ic ;  very t h i n l y  t o  t h i n l y  
bedded. 

10 Limestone, wi th  s h a l y  p a r t i n g s  - medium t o  7. 10 m 14. 80-21. 90 m 
dark brownish grey; l i g h t  b l u i s h  grey 
t o  medium grey weathering; l i t h o g r a p h i c  
t o  s ubl i thographi  c; very t h i n l y  t o  
t h i c k l y  bedded; commonl y i n t r a c l a s t i c ,  
" birdseye" t e x t u r e  i n  places;  c r ino ids ,  

'brachiopods , bryozoa, abundant Tetradium 
i n  p laces .  Base of f i r s t  l i f t  a t  19. 30 m. 

Gul l  River Formation (lower member) 

9 S i l t y  do los tone  - l i g h t  g reen ish  grey t o  1. 10 13. 70-14. 80 
medium brownish grey; buff t o  reddish  
brown weathering; s u b l i  thographic  t o  
f i n e l y  c r y s t a l l i n e ;  medium t o  t h i c k l y  
bedded; i n t r a c l  a s t i c ,  c a l c i t i c  t o  non- 
c a l c i t i c ,  c a l c i t e - f i l l e d  vugs. 

8 Limestone, wi th  s h a l y  pa r t i ngs  - medium t o  1.00 12. 70-13. 70 
dark brownish grey; l i g h t  b l u i s h  grey t o  
medium grey weathering; l i t h o g r a p h i c  t o  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; commonl y i n t r a c l a s  t i c .  Base of 
second l i f t  a t  12.  70 m. 

7  S i l t y  do los tone  - l i g h t  g reen ish  grey t o  0. 75 11. 95-12. 70 
medium brownish grey; buff t o  reddish  
brown weathering; s u b l i  thographi c t o  
f i n e l y  c r y s t a l l i n e ;  medium t o  t h i c k l y  
bedded. 

6 Limestone - dark grey; b l u i s h  grey t o  dark  0. 80 11. 15-11. 95 
grey weathering; o o l i t i c ,  i n t r a c l a s  t i c .  



Sec t ion  LO CO-1: (cont.  ) Cornwall Gravel Company Limited -Macleod, Cornwall 
Cornwall Township, Lots 3 t o  5, Concession 4 
UTM 521800E, 4992800N 
Elevat ion 30. 00 m 2  
See a l s o  Goudge 1938, p. 195-196 (1. 5 m ) ;  Hewitt 1964.a, P. 4 2  (3. 0 m ) ;  
Hewitt and Vos 1972, p. 20 (18. 4 m ) ;  Derry e t  a l .  1989, p. 23-26 (CW-14, 
33. 4 m )  

Gul l  River  Formation (lower member) 

5 Limestone - medium t o  dark b r o d s h  grey; 8. 85 m 2. 30-11. 15 m 
l i g h t  b l u i s h  grey  t o  medium dark  
weathering; l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l  y t o  t h i c k l y  bedded. 
Base t o  t h i r d  l i f t  a t  6. 65 m. 

4 S i l t y  do los tone  - l i g h t  g reen ish  grey  t o  0. 30 
medium brownish grey buff t o  reddish  
brown weathering; sub l i thographic  t o  
f i n e l y  c r y s t a l l i n e ;  medium t o  t h i c k l y  
bedded. 

3 Limestone - medium t o  dark  brownish grey; 0. 95 
l i g h t  b l u i s h  grey t o  m e d i u m  grey  
weathering; l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l  y t o  t h i c k l y  bedded. 

2 S i l t y  dolostone - l i g h t  g reen ish  grey t o  0. 40 0. 65-1. 05 
medium brownish grey; buff t o  reddish  
brown weathering; sub l i thographic  t o  
f i n e l y  c r y s t a l l i n e ;  medium t o  t h i c k l y  
bedded. Base of fou r th  l i f t  a t  0. 65 m. 

1 Limestone - medium t o  dark  brownish grey; 0. 65 0.00-0. 65 
l i g h t  b l u i s h  grey t o  medium grey 
weathering; l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l  y t o  t h i c k l y  5edded. 

Sec t ion  LO CO-2: Permanent Concrete ~ i m i t e d ,  Cornwall 
(previous opera tor :  Gyps um Lime and Alabas t i n e  Canada Limited) 
Cornwall Township, Lots 25 t o  29, Concession 4 
UTM 512700E, 4987800N 
Elevation 40. 00 m-t 
See a l s o  Goudge 1938, p. 194 (9. l m ) ;  H e w i t t  and Vos 1972, p. 37 (13. 4 m ) ;  
Derry e t  a l .  1989, p. 20-22 (CW-12, 24. 8 m )  

Bobcaygeon Formation (lower member) 

7 Limestone, wi th  i r r e g u l a r  sha ly  pa r t i ngs  - 4. 30 m 14. 20-18. 50 m 
medium t o  dark  brownish grey; b l u i s h  
grey weathering; sub l i thographic  t o  
f i n e l y  c r y s t a l l i n e ;  t h i c k l y  t o  massive 
bedded. Base of f i r s t  l i f t  a t  14. 20 m. 



S e c t i o n  LO CO-2: (cont.  ) permanent Concrete Limited, Cornwall 
(previous  operator :  Gypsum Lime and Alabas t ine  Canada Limited) 
Cornwall Township, Lots 25 t o  29, Concession 
UTM 512700E, 4987800N 
Eleva t ion  40. 00 m r  
See a l s o  Goudge 1938, p. 194 (9. l m ) ;  H e w i t t  and Vos 1972, p. 37 (13. 4 m ) ;  
Derry e t  a l .  1989, p. 20-22 (CW-12, 24. 8 m )  

Gull River Formation (upper member) I 
6 Limes tone, with s  ha1 y  p a r t i n g s  - medium 1. 75 m 12. 45-14. 20 m 

t o  dark brownish grey; b l u i s h  grey t o  
brown weathering; l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  very t h i n l y  t o  t h i n l y  bedded. I 

5 Limestone, with sha ly  p a r t i n g s  - medium t o  7.75 4. 70-12. 45 
dark  brownish grey; b l u i s h  grey t o  brown 
weathering; l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l -  
l i n e ;  very t h i n l y  t o  t h i c k l y  bedded; commonly 
i n t r a c l a s t i c .  Base of second l i f t  a t  4. 70 m. 

' I 
4.  S i l t y  dolostone - l i g h t  g r een i sh  grey; buff  1. 00 3. 70-4. 70 

t o  reddish  brown weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  medium t o  
t h i ck1  y bedded; i n t r a c l a s t i c ,  c a l c i t i c  t o  
non-ca lc i t i c ,  c a l c i t e - f i l l e d  vugs, p y r i t e  masses. I 

3 Limes tone, with s h a l  y  p a r t i n g s  - medium 2. 60 
t o  dark brownish grey; b l u i s h  grey t o  
brown weathering; l i t h o g r a p h i c  t o  f i n e 1  y  
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded; 
common1 y i n t r a c l a s  t i c .  

2  S i l t y  dolostone - l i g h t  g reen ish  grey; buff  0.50 
t o  reddish brown weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  i n t r a c l a s t i c .  

I 1  Limestone - dark grey; b l u i s h  grey t o  da rk  0. 60 

I grey weathering; o o l i t i c ,  i n t r a c l a s t i c .  I 

I 

I Sec t ion  LO CO-3: Dibblee Construct ion Company Limited, Cornwall 
Cornwall Township, Lots 21 t o  23, Concession 4 
UTM 513450E, 4988050N 
Eleva t ion  55. 00 m+ 
See a l s o  Goudge 1938, p. 194-196 ( 3 .  0 m ) ;  Hewitt 1964a, p. 4 2  (11. 0  m ) ;  
Hewitt and Vos 1972, p, 2 2  (16. 5  m ) ;  Derry e t  a l .  1989, p. 22-23 (CW-13, 
9. 7m) 

Bobcaygeon Formation (lower member) I 

1 Limestone - medium t o  dark brownish grey; 1. 70 m 0. 00-1. 70 m 
b lu i sh  grey t o  brown weathering; I 
l i t hog raph ic  t o  f i n e l y  c r y s t a l l i n e ;  

I t h i n 1  y t o  massive bedded; c r ino ids ,  

I brac hiopods , bryozoa, gastropods . 
I 

Gull River Formation (lower and upper members) 

No longer  exposed. 

I 



s e c t l o n  LO CO-4: A. L. B l a i r  C o n s t r u c t i o n  Company Limi ted ,  Gravel  H i l l  
Roxborough Township, Lot 9, Concession 4 
UTM 509150E, 5007150N 
E l e v a t i o n  100. 00 mr?: 
See  a l s o  Derry e t  a l .  1989, p. 27-28 (CW-16, 4. 2 m )  

L i  nds ay  Formati on ( lower  member) 

1 Limes t o n e ,  w i t h  i r r e g u l a r  s ha1 y p a r t i n g s  4. 20 m 0.00-4. 20 m 
- l i g h t  t o  d a r k  brownish grey;  b l u i s h  
g r e y  t o  brown weatherng; s u b l i  t h o g r a p h i  c 
t o  medium c r y s t a l l i n e ;  v e r y  t h i n l y  t o  
t h i c k 1  y bedded; nodular  i n  p l a c e s .  

S e c t i o n  LO CO-5: A. L. B l a i r  C o n s t r u c t i o n  Company Limi ted ,  Moose Creek 
Roxborough Township, Lot 24, Concess ion 6 
UTM 501700E, 5008600N 
E l e v a t i o n  95. 00 me 
See a l s o  Derry e t  a l .  1989, p. 28 (CW-17, 5. 6 m )  

Lindsay Formation ( lower  member) 

1 Limestone, w i t h  i r r e g u l a r  s ha1 y p a r t i n g s  5 .  60 m 0. 00-5. 60 m 
- l i g h t  t o  da rk  brownish grey;  b l u i s h  
g r e y  t o  brown weatherng; s u b l i t h o g r a p h i c  
t o  medium c r y s t a l l i n e ;  v e r y  t h i n l y  t o  
t h i c k l y  bedded; nodular  i n  p l a c e s .  

S e c t i o n  LO CO-6: Cruickshank C o n s t r u c t i o n  Limi ted-Glengarry  Aggregates and 
Concre te  Div i s ion ,  Green Va l l ey  
L a n c a s t e r  Township, Lots 29 t o  30, Concess ion 6 
UTM 536350E, 5010200N 
E l e v a t i o n  60. 00 m+ 
See  a l s o  Derry e t  a l .  1989, p. 38-40 (CW-27, 13. 75 m )  

Bobcaygeon Formation ( l o w e r  member) 

4 Limestone, w i t h  s h a l  y p a r t i n g s  - brownish 1. 6 5  m 6. 00-7. 65 m 
grey;  l i g h t  brown t o  r e d d i s h  brown 
weather ing;  s u b l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  very  t h i n 1  y t o  t h i c k l y  
bedded; c r i  noids,  brachiopods,  bryozoa, 
cephalopods,  feeding t r a i l s ,  burrows. 

3 Limestone, w i t h  i r r e g u l a r  s h a l y  p a r t i n g s  - 1. 80 4.  20-6. 00 
medium t o  d a r k  grey; l i g h t  g r e y  
weather ing;  s u b l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  t h i c k l y  t o  massive bedded; 
c r i n o i d s ,  c o r a l s .  

Gu l l  River  Formation (upper  member) 

2 Limestone - l i g h t  t o  medium grey;  l i g h t  0. 40  3. 80-4. 2 0  
b l u i s h  g rey  weathering;  l i t h o g r a p h i c ;  
medi um t o  t h i c k l y  bedded; c r i n o i d s  . 



S e c t i o n  LO CO- 6: ( cont .  ) Cruicks hank c o n s t r u c t i o n  Limited-Glengarry 
Aggregates  and Concrete Divis ion ,  Green Va l l ey  
L a n c a s t e r  Township, Lots 29 t o  30, Concession 6  
UTM 536350E, 5010200N 
E l e v a t i o n  60. 00 m t  
See a l s o  Derry e t  a l .  1989, p. 38-40 (CW-27, 13. 75 m )  

Gu l l  River  Formation (upper  member) 

1  Limestone, w i t h  s h a l y  p a r t i n g s  - brownish 3. 80 m 0. 00-3. 80 m 
g rey ;  l i g h t  brown t o  r e d d i s h  brown 
wea the r ing ;  s u b l i t h o g r a p h i c  t o  f i n e l y  
c r y s t a l l i n e ;  ve ry  t h i n l y  t o  t h i c k l y  
bedded; c r i n o i d s ,  brachiopods , bryozoa, 
cephalopods,  f eed ing  t r a i l s ,  burrows. 

S e c t i o n  A 0  CO-1: O n t a r i o  Hydro, Cornwall 
Cornwall  Township, Lot 20, Concession 4 
UTM 514350E, 4988700N 
E l e v a t i o n  60. 00 mk 
See a l s o  H e w i t t  1960, p. 80-83. (18. 3  m )  

Bobcaygeon Formation ( lower  member) and 
Gul l  River Formation ( lower  and upper  member) 

No l o n g e r  exposed 

S e c t i o n  A0 CO-2: Roads Resurfacing Company, Apple H i l l  
C h a r l o t t e n b u r g  Township, Lot 3 1, Concession 9  
UTM S17400E, S002750N 
E l e v a t i o n  75. 00 mz 
See a l s o  Goudge 1938,  p. 78-79 ( 4 .  6 m ) ;  Hewitt  1964a, p. 41 (7.  6  m l  

L indsay Formation ( lower  member) 

1 L i m e s  t o n e ,  w i t h  i r r e g u l a r  s ha1 y p a r t i n g s  4. 65 m 0. 00-4. 65 m 
- l i g h t  t o  medium brownish grey;  
b l u i s h  g rey  t o  brown weathering;  f i n e l y  
t o  medium c r y s t a l l i n e ;  ve ry  t h i n l y  t o  
t h i c k l y  bedded; nodular  i n  p l a c e s  ; 
i n t r a c l a s  t i c s  p laces ;  c r i n o i d s ,  
brachiopods ,  c o r a l s ,  burrows. 

S e c t i o n  LO HA-1: Ber t rand e t  F re re  C o n s t r u c t i o n  Company Ltd-main, LiOrignal  
Longueuil  Township, Lots 213 t o  215 
UTM 518550E, 50490SON 
E l e v a t i o n  40. 00 m t  
See  a l s o  Goudge 1938, p. 154, 156 (3.  7 m ) ;  Hewit t  1960, p. 80 (5. 5 m); 
Hewitt  and V o s  1972, p. 15; Derry e t  a l .  1989, p. 30-32 (CW-21, 15. 2 m )  

Bobcaygeon Formation (upper  member) 

4 Limestone, w i t h  s h a l y  p a r t i n g s  - medium 1. 60  m 13. 60-15. 20 rn 
grey ;  brownish grey weathering; f i n e l y  
t o  medium c r y s t a l l i n e ;  t h i n l y  bedded; 
brachiopods ,  bryozoa, t r i l o b i t e s ,  
c r i n o i d s .  



S e c t i o n  LO HA-1: ( c o n t . )  Ber t rand e t  F r e r e  C o n s t r u c t i o n  Company Ltd-main, 
L' O r i g n a l  
Longueuil  Township, Lots 213 t o  215 
UTM 518550E, 5049050N 
E l e v a t i o n  40. 00 m+. 
See  a l s o  Goudge 1938, p. 154, 156 (3. 7 m ) ;  H e w i t t  1960, p. 80 (5. 5 m ) ;  
H e w i t t  and Vos 1972, p. 15; Derry e t  a l .  1989, p. 30-32 (CW-21, 15. 2 m )  

Bobcaygeon Formation (upper  member) 

3 Limestone,  w i t h  s h a l e  i n t e r b e d s  - l i g h t  t o  3. 00 m 10. 60-13. 60 m 
medium grey;  d a r k  g rey  weathering;  
f i n e l y  t o  coarel y c r y s t a l l i n e ;  medium 
bedded; bryoz oa, brachiopods , c r i n o i d s  . 

2 Limestone, w i t h  upper and lower  s h a l e  0. 40 10. 20-10. 60 
i n t e r b e d s  5 cm t h i c k  - l i g h t  grey; 
d a r k  g r e y  weathering;  medium c r y s t a l l i n e .  

1 Limestone, w i t h  s h a l e  i n t e r b e d s  up t o  10 cm 10. 20 0.00-10.20 
t h i c k  - d a r k  grey; dark g rey  weathering; 
f i n e l y  t o  c o a r s e l y  c r y s t a l l i n e ;  t h i n 1  y 
t o  medi um bedded; bryozoa, b r a c h i  opods , 
c r i  no ids ,  g r a p t o l i t e s ,  burrows. 

S e c t i o n  LO HA-2: Whisse l l  Concrete Products ,  Hawkesbury 
E a s t  Hawkesbury Township, Lot 28, Concession 1 
UTM 536850E, 5046350N 
Elevation 50. 00 m+. 
See a l s o  Goudge 1938, p. 155-156 (6.  1 m ) ;  Derry e t  a l .  1989, p. 32-33 
(CW-22, 9 . 5  m )  

Rockc l i  f f e Formation (upper  member) 

2 Limestone - medium grey; brownish g rey  4. 50 m 5.00-9. 50 m 
weather ing;  coarse1  y c r y s t a l l i n e ;  
mass ive  bedded; s t y l o l i  tes, c r o s s  - 
bedded; brachiopods . 

R o c k c l i f f e  Formation ( lower  member) 

1 Q u a r t z  s a n d s  tone ,  wi th  d a r k  g reen  s h a l e  
i n t e r b e d s  up t o  10 cm t h i c k  - l i g h t  
g r e e n i s h  grey;  g reen i sh  grey weathering;  
f i n e  g ra ined ;  burrows. 

S e c t i o n  A 0  HA-1: Ber t rand  e t  F r e r e  Cons t ruc t ion  Company Limited-nor th ,  
L' O r i  g n a l  
Longueuil  Township, Lot 24 1 
UTM 5178003, 5050900N 
E l e v a t i o n  50. 00 rnk 
See  a l s o  Goudge 1938, p. 155-156(2. 7m); Hewitt and Vos 1972, p. 15(5 .  5m) 

Bobcaygeon Formation (upper  member) 

2 L i m e s  t o n e ,  w i t h  s ha1 y p a r t i n g s  - medium 2. 75 m 1. 50-4. 25 m 
grey;  brownish grey weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 



Sec t i on  A0 HA-1: (cant.) Ber t rand e t  F re re  C o n s t r u c t i ~ n  Company Limited- 
nor th ,  L' Or igna l  
Longueuil Towns hip ,  Lot 2 4  1 
UTM 5178003, 5050900N 
E leva t i on  50. 00 m-c 
See a l s o  Goudge 1938, p. 155-156(2. 7m); Hewitt and Vos 1972, P. 15(5. 5mJ 

Bobcaygeon Formation (upper member) 

1 L i m e s  t o n e  - medium grey; weathering l i g h t  1. 50 m 0. 00-1. 50 m 
grey; f i n e l y  c ry s  t a 1  li ne; f  i ne l  y bedded. 

Sec t ion  LO RE- 1: Dibblee Cons t ruc t ion  Company Limited. S t i t t s v i l l e  
( t o  s o u t h  o f  f a u l t )  
Goulbourn Township, Lots 13 and 14, Concession 11 
UTM 4226503, 5008400N 
Elevation 140. 00 m, 

Gull  River  Formation (upper member) 

2 Limes t o n e  - medium grey; l i t hog raph i c ;  0. 65 m 2. 00-2. 65 rn 
t h i n 1  y t o  medium bedded; " b i rd s  eye" 
t e x t u r e .  

1 Limestone - medium t o  da rk  grey; f i n e l y  2. 00 0.00-2.00 
c r y s t a l l i n e ;  t h i n l y  bedded; co r a l s ,  
brachiopods;  cephal  opods , gastropods , 
t r i l o b i t e s .  

Sec t ion  LO KE-2: Forbes Bui ld ing  Mate r ia l s  Limited, H a l l v i l l e  
Mountain Township, Lot 8, Concession 8 
UTM 4604003, 4989450N 
E leva t i on  90; 00 m k  
See a l s o  Derry st a1. 1989, p. 8-9 (CW-1, 8. 0 m) 

Oxford Formation 

2 Dolos tone,  w i t h  s ha ly  p a r t i n g s  - l i g h t  5 .  00 m 3. 00-8. 00 m 
g r e e n i s h  g rey  t o  medium brownish grey; 
buff  weathering;  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  t o  medium bedded; c a l c i t e -  
f i l l e d  vugs. 

1 Dolostone - 1 i g h t g r e e n i s h g r e y t o m e d i u m  3 .00  
brownish grey; buff  weathering; f i n e l y  
c r y s t a l l i n e ;  medium t o  t h i c k l y  bedded; 
c a l c i t e - f i l l e d  vugs. 



Sect ion  LO RE-3: Thomas Cavanagh Construct ion Limited, Muns t e r  
Goulbourn Township, Lot 11, Concession 8 
UTM 423800E, 5004650N 
E leva t ion  120. 00 m? 
See a l s o  Derry e t  a l .  1989, p. 57-58 (CP-11, 10. 4 m )  

Gull  River  Formation (lower member) 

6 Limestone, wi th  s i l t y  c a l c i t i c  dolostone 4. 20 m 6. 15-10. 35 m 
i n t e r b e d s  and s ha1 y p a r t i n g s  -medium grey; 
l i g h t  g rey  weathering; l i t h o g r a p h i c  t o  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  medium 
bedded. 

5 S i l t y  do los tone  - l i g h t  g reen ish  grey t o  0. 80 5. 35-6. 15 
da rk  brownish grey; f i n e l y  c r y s t a l l i n e ;  
medium bedded; c a l c i t i c  i n  places .  

4 S i l t y  dolos  tone,  wi th  s h a l e  i n t e rbeds  - 1-00  4.35-5.35 
l i g h t  g r een i sh  grey t o  dark  brownish 
grey; f i n e 1  y c r y s t a l l i n e ;  medium bedded; 
c a l c i t i c  i n  p laces ;  burrows. 

3 S i l t y  do los tone  - l i g h t  g reen ish  grey t o  0. 35 4. 00-4. 35 
da rk  brownish grey; f i n e l y  c r y s t a l l i n e ;  
m e d i u m  bedded; non-cal ci ti c. 

2 Limestone, wi th  s h a l y  p a r t i n g s  - medium 3. 50 0. 50-4. 00 
grey; l i g h t  grey weathering; 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
medium bedded. 

1 S i l t y  do los tone  - l i g h t  g reen ish  grey t o  0. 50 0. 00-0. 50 
dark  brownish grey; f i n e l y  c r y s t a l l i n e ;  
medium bedded; c a l c i t i c .  

Sec t ion  S MA-1: Thousand I s l a n d  Parkway roadcut,  Browns Bay 
U T M  435000E, 4926500N 
Eleva t ion  85. 00 m+. 
See a l s o  Bond and Greggs 1973, p. 1150 (18.0 m ) ;  Beauchamp 1979 

March Formation 

4 Sandy dolostone,  wi th  i n t e rbeds  of 4. 70 m 7. 70-12. 40 m 
ca lcareous  quar tz  sandstone and 
do los tone  - b lu i sh  grey; buff 
weathering; medium c r y s t a l l i n e ;  
t h i n l y  t o  medium bedded; c a l c i t i c ;  
burrows. 

Nepean Formation 

3 Quar tz  sandstone - white  t o  l i g h t  grey; 2. 00 
brown weathering; medium grained; 
t h i n 1  y t o  medium bedded; c ross  bedded; 
burrows. 



S e c t i o n  S MA-1: Thousand I s l a n d  Parkway roadcut ,  Browns Bay 
UTM 4350003, 4926500N 
E l e v a t i o n  85. 00 m+ 
See a l s o  Bond and Greggs 1973, p. 1150 (18. 0 m ) ;  Beauchamp 1979 

Nepean Formation 

2 Q u a r t z - p e b b l e  conglomerate,  w i t h  i n t e r b e d s  2. 00 m 3. 70-5. 70 m 
up t o  50 cm q u a r t z  t h i c k  of q u a r t z  
sands  tone .  

1 3. 70 0. 00-3. 70 
I 

Quar tz -pebb le  conglomerate 

S e c t i o n  LO ME- 1: G. Tackaberry and Sons C o n s t r u c t i o n  Company Limited,  J a s p e r  
( p r e v i o u s  o p e r a t o r :  Brundige C o n s t r u c t i o n  Company L i m i t e d )  
Wohlford Township, Lots  29 and 30, Concession 1 
UTM 425950E, 4965800N 
E l e v a t i o n  100. 00 m+ 
See a l s o  Goudge 1938, p. 121 (3 .  0 m ) ;  Hewitt  1964a, p. 19-20 (6 .  1 m ) ;  
Rogers 1980, p. 57; Derry e t  a l .  1989, p. 92-93 (BR-9, 11. 0 m )  

Oxford Fo rma t ion  I 

I Dolostone - d a r k  grey; f i n e l y  c r y s t a l l i n e ;  5. 00 m 0.00-5. 00 m 
t h i n l y  t o  medium bedded; c a l c i t e - f i l l e d  
vugs . 

S e c t i o n  LO ME-2: Ger t rude  Ronan, Newbliss 
K i t l e y  Township, Lot 13, Concession 3 
UTM 4221003, 4961700N 
E l e v a t i o n  120.00 m+- 
See a l s o  Derry  e t  a l .  1989, p. 88-89 (BR-6, 10. 4 m )  

Oxford Formation 

5 Dolostone - l i g h t  grey; l i g h t  brownish 5. 80 m 4.  60-10. 40 m I 

g r e y  weather ing;  medium c r y s t a l l i n e ;  
medium bedded; c a l c i t e - f i l l e d  vugs. 

4 Dolostone, w i t h  s h a l y  p a r t i n g s  

3 Dolostone - medium grey; f i n e l y  
c r y s t a l l i n e ;  ve ry  t h i n l y  t o  t h i c k l y  
bedded. 

2 Dolos tone ,  w i t h  s h a l  y p a r t i n g s  

1 Dolostone - medium grey; f i n e l y  
c r y s t a l l i n e ;  ve ry  t h i n l y  t o  t h i c k l y  
bedded. 



S e c t i o n  LO ME-3: G. Tackaberry  and Sons C o n s t r u c t i o n  Co. Limited,  ~ ~ ~ ~ d ~ l ~  
Montague Township, Lot 17, Concess ion 4 
UTM 425700E, 4976400N 
E l e v a t i o n  120. 00 m t  
See a l s o  Derry e t  a l .  1989, p. 58 (CP-12, 4. 5 m )  

March Formation 

1 Sandy d o l o s t o n e  - l i g h t  brownish g r e y  t o  3. 40 m 0. 00-3. 40 m 
medium grey;  brownish g r e y  weather ing;  
f i n e l y  t o  medium c r y s t a l l i n e ;  t h i n l y  
t o  medium bedded. 

S e c t i o n  LO ME-4: G. Tackaberry and Sons C o n s t r u c t i o n  Co. L td . ,  Kilmarnock 
Montague Township, Lot 19, Concession 1 
UTM 4280003, 4972250N 
E l e v a t i o n  115. 00 mc 
See a l s o  Derry e t  a l .  1989, p. 58-59 (CP-13, 6. 0 m )  

Oxford Formation 

1 Dolostone,  w i t h  s h a l y  p a r t i n g s  - l i g h t  5. 40 m 0. 00-5. 40  m 
brownish grey;  buff  weather ing;  f i n e l y  
c r y s t a l l i n e ;  medium bedded; c a l c i t e -  
f i l l e d  vugs. 

S e c t i o n  S ME-1: Highway 16 roadcu t ,  Groveton 
UTM 455250E, 4970700N 
  leva ti on 105. 00 m-+ 

Oxford Formation 

3 D o l o s t o n e - l i g h t  grey;  l i g h t  g r e y  weather ing;  1. 20 m 2. 85-4.  05 m 
f i n e l y  c r y s t a l l i n e ;  c a l c i t e - p y r i t e -  
f i l l e d  vugs, c h e r t  nodules;  s t r o m a t o l i t e s .  

2 Dolostone - medium grey;  medium g r e y  0. 85 2. 00-2. 85  
weather ing;  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  bedded; c a l c i t e - p y r i t e - f i l l e d  
vugs, c h e r t  nodules. 

1 Dolostone - l i g h t  grey;  l i g h t  g r e y  2. 00 0 .00-2 .00 
weather ing;  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
t o  medium bedded. 

S e c t i o n  LO MO- 1: Cruickshank C o n s t r u c t i o n  Limited,  Will iamsburgh 
Will iamsburgh Towns h ip ,  Lot 2 1, Concession 5 
UTM 483900E, 4981950N 
E l e v a t i o n  115. 00 r n t  

Gu l l  R ive r  Formation (upper  member) 

1 Limestone - d a r k  brownish grey; l i g h t  0. 90 m 0. 00-0. 90 m 
b l u i s h  g r e y  t o  brown weathering;  
l i t h o g r a p h i c  t o  s u b l i  thograph ic ;  
medium t o  t h i c k 1  y bedded; c r i n o i d s ,  
brachiopods  , gas t ropods ,  burrows. 



Sect ion LO MO-2: Cruickshank Construction Limited, South Mountain 
Mountain Township, Lot 11, Concession 2 
U T M  466550E, 4982350N 
Eleva t ion  80. 00 m+. 
See a l s o  Rogers 1980, p. 72 (0. 3 m )  

Oxford Formati on 

1 Dolostone - medium t o  dark brownish grey; 0. 30 m 0. 00-0. 30 m 
buff weathering; s ubl i thographi  c; 
t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 

Sect ion LO MO-3: Mac F e t t e r l y ,  I roquois  
Matilda Township, Lots 30 and 31, Concession 1 
UTM 473200E, 4963400N 1 
Eleva t ion  60. 00 m* 
See also Hewitt 1960, p. 20-22 (23. 8m); Rogers 1980, p. 59-60; Derry & 
al, 1989, p. 9-10 (CW-2, 27. 6 m )  I 

I 

Oxford Formation I 
2 Dolostone, wi th  sha ly  par t ings  - medium t o  20.40 m 7. 22-27. 62 m 

dark  grey; buff t o  l i g h t  grey weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  medium t o  
th i ck1  y bedded; c a l  c i t e - f i l l e d  vugs a t  
7. 22-12. 52 m. 

1 Dolostone - l i g h t  grey; buff t o  l i g h t  grey 7. 22 0. 00-7. 22 
weathering; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  medium t o  t h i c k l y  bedded; 
c a l c i t e - f i l l e d  vugs a t  2. 42- 5. 22 m. 

c ' lsner, 1 r o q u o ~ s  
Matilda Township, Lot 28 and 29, Concession 1 
UTM 4737503, 4963650N 
Eleva t ion  80. 00 m k  
See a l s o  Goudge 1938, p. 57-59; Rogers 1980, p. 71 ( 3 .  7 m )  

Oxford Formation 

1 Dolostone, wi th  sha ly  par t ings  - dark 2. 80 m 0. 00-2. 80 m 
brownish grey t o  l i g h t  greenish 1 

grey; buff t o  reddish brown weathering; 1 
f i n e l y  c r y s t a l l i n e ;  very t h i n l y  t o  
t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 

I 

I 
Sect ion A 0  MO-2: Dean Keyes, south Mountain 

Mountain Township, ~ o t  19, Concession 1 I 
UTM 4682003, 4981700N I 
Elevat ion 75. 00 m-c 
See a l s o  Rogers 1980, p. 72 (2 .  0 m ) ;  Rogers 1981 

Rockcl i f fe  Formation (lower member) I 
1 Quartz  sandstone - medium g r e y ;  l i g h t  1. 50 m 0. 00-1. 50 m 

grey t o  brown weathering; f i n e  
grained; t h i c k l y  bedded; calcareous.  



Sec t ion  LO OT-1: S p r a t t  Sand and Gravel Limited, Huntley 
Huntley Township, Lot 2 t o  5, Concession 2 
UTM 4244503, 5015500N 
Eleva t ion  105. 00 m k  
See a l s o  Derry e t  a l .  1989, p. 53-55 (CP-9, 11. 3 m )  

Bobcaygeon Formation (lower member, u n i t  B) 

6 Limestone - l i g h t  t o  medium grey; l i g h t  4. 80 m 6. 50-11. 30 m 
grey weathering; medium t o  coarse1 y 
c r y s t a l l i n e ;  medium t o  t h i c k 1  y bedded; 
s t y l o l i t e s ;  cora l s ,  brachiopods. 

5 Limestone, wi th  sha ly  pa r t i ngs  - dark  grey; 1. 30 5. 20-6. 50 
l i g h t  b l u i s h  grey weathering; sub- 
l i t hog raph ic ;  t h i n 1  y t o  medium bedded; 
b rachi  opods . 

4 Limestone - l i g h t  t o  medium grey; l i g h t  0. 50 4. 70-5. 20 
grey weathering; medium t o  coa r se ly  
cxys t a l l i ne ;  t h i c k l y  bedded; s t y l o l i t e s ,  
bed up t o  5 cm t h i c k  of block c h e r t  
a t  upper contact ;  c o r a l s  brachiopods. 

3 Limestone-light grey; l i g h t  grey weathering; 0. 25 4. 45-4. 70 
f i n e l y  c r y s t a l l i n e ,  with medium t o  
coa r se ly  c r y s t a l l i n e  i n t e rbeds  up t o  
5 cm th i ck ;  medium bedded; brachipods . 

2 Limestone - l i g h t  t o  medium grey; l i g h t  0. 35 4. 10-4. 45 
grey weathering; medium t o  coarse ly  
c r y s t a l l i n e ;  t h i c k l y  bedded; s t y l o l i t e s ;  
co ra l s ,  brachi  pods. 

1 Limestone, wi th  sha ly  pa r t i ngs  - dark  grey; 4. 10 0. 00-4. 10 
l i g h t  b l u i s h  grey weathering; sub- 
l i t hog raph ic ;  t h i n l y  t o  medi um bedded; 
brachiopods. 

S e c t i o n  LO OT-2: West Carleton Sand and Gravel Incorporated,  S t i t t s v i l l e  
Huntley Township, Lots 1 and 2, Concession 4 
UTM 4244003, 5012400N 
Eleva t ion  120. 00 m+ 
See a l s o  Derry st a l ,  1989, p. 55-57 (CP-10, 10. 0 m )  

Bobcaygeon Formation (lower member, u n i t  B) 

2 Limestone, wi th  sha ly  pa r t i ngs  - l i g h t  6. 50 m 4. 00-10. 50 m 
t o  medium grey; l i g h t  grey weathering 
medium c r y s t a l l i n e ;  medium bedded; 
brachi  opods , caro ls .  

Bobcaybeon Formation (lower member, u n i t  A )  

1 Limestone - medium grey; b lu i sh  grey 4. 00 0. 00-4. 00 
weathering; sub l i thographic  20 f i n e l y  
c r y s t a l l i n e ;  medium bedded. 



S e c t i o n  LO OT-3: H. J. McFarland c o n s t r u c t i o n  Company Limited, Fal lowfield  
Nepean Township, Lots 23 and 24, Concession 5 
UTM 436100E, 5013700N 
Eleva t ion  80. 00 m-c 
See a l s o  Hewitt 1964a, p. 38 (10. 9 m ) ;  Hewitt and Vos  1972, p. 30-31 
(18. 9 m ) ;  Derry e t  a l .  1989, p. 60-63 (CP-15, 36. 2 m )  

Bobcaygeon Formation ( lower  member) 

16 L i m e s  tone,  with s ha1 y p a r t i n g s  - medium 3. 25 m 32. 89-36. 15 m 
t o  da rk  brownish grey; b l u i s h  grey 
t o  brown weathering; sub l i t hog raph ic  
t o  f i n e l y  c r y s t a l l i n e ;  very t h i n l y  t o  
t h i c k l y  bedded, brachi  pods. 

15 Limestone, wi th  i r r e g u l a r  s h a l y  p a r t i n g s  2. 70 30. 19-32. 89 
- medium t o  dark brownish grey; 
b l u i s h  grey t o  brown weathering; 
sub l i thographi  c t o  f i n e l y  c r y s t a l l i n e ;  
very t h i n l y  t o  massive bedded. 

Gull River Formaton (upper  member) 

14 Limestone, with sha ly  pa r t i ngs  - dark  grey; 9. 2 1  20. 89-30. 19 
l i g h t  b l u i s h  grey t o  dark  grey  (whi te  
a t  28. 07-28. 31 m )  weathering; l i t h o -  
g raphic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  
t h i c k l y  bedded; i n t r a c l a s  t i c  i n  p laces ,  
"birdseye" t e x t u r e  a t  28. 07-30. 19 m; 
brachiopods , abundant Te t r ad i  um a t  
28. 07-30. 19 m. 

Gull River Formation ( l o w e r  member) 

13 S i l t y  dolos  tone,  wi th  s ha ly  part ings.  - 0. 65 .20. 33-20. 98 
medium grey; buff weathering; s u b l i t h o -  
g raphic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
t o  medi um bedded. 

12 Limestone, with sha ly  pa r t i ngs  - dark  grey; 3. 20 17. 13-20. 33 
b l u i s h  grey weathering; l i t h o g r a p h i c  t o  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k  
bedded. 

11 Limestone, with sha ly  pa r t i ngs  - dark  grey; 0. 55 16.  58-17. 13 
b l u i s h  grey t o  dark grey weathering; 
t h i n l y  t o  t h i c k l y  bedded; o o l i t i c ,  
i n t r a c l a s t i c .  

10 S i l t y  dolostone,  with sha ly  p a r t i n g s  - 1. 15 15. 43-16. 58 
green ish  grey; buff t o  reddish  brown 
weathering; s ubl i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  medium bedded; 
c a l c i t i c  i n  places ,  i n t r a c l a s t i c -  

9 Limestone, with sha ly  pa r t i ngs  - dark  grey; 2. 46 12.  97-15. 43 
b l u i s h  grey weatherng; l i t h o g r a p h i c  
t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; i n t r a c l  as ti c; brachiopods. 



Sec t ion  LO OT-3: (cont .  ) H. J. McFarland Construct ion Co. Ltd, Fallowfield 
Nepean Township, Lots 23 and 24, Concession 5 
UTM 436100E, 5013700N 
Eleva t ion  80. 00 m_+ 
See a l s o  H e w i t t  1964a, p. 38 (10. 9 m ) ;  Hewitt and Vos 1972, p. 30-31 
(18. 9 m ) ;  Derry st a1. 1989, p. 60-63 (CP-15, 36. 2 m )  

Gul l  River Formation (lower member) 

8 Shale  - black. 0.-20 m 12. 77-12. 97 m 

7 Limes tone,  wi th  sha ly  pa r t i ngs  - dark 4. 70 8. 07-12. 77 
grey; b l u i s h  grey weathering; l i t h o -  
g raph ic  t o  subl i thographic;  medium 
t o  t h i c k 1  y bedded; i n t r a c l a s t i c .  

6 S i l t y  do los tone  - medium grey; g reen ish  1. 15  6. 92-8.07 
grey  t o  buff weathering; sub l i thographic  
t o  f i n e l y  c r y s t a l l i n e ;  medium bedded; 
c a l c i t e - f i l l e d  vugs. 

5 Limestone, wi th  sha ly  pa r t i ngs  - dark 1. 50 5. 42-6. 92 
grey; b l u i s h  grey weathering; l i t h o -  
g raph ic  t o  f i n e l y  c r y s t a l l i n e ;  medium 
t o  t h i c k l y  bedded. 

4 S i l t y  dolostone,  with sha ly  pa r t i ngs  - 1. 95 3. 47-5. 42 
l i g h t  g reen ish  grey; buff weathering; 
sub l i t hograph ic  t o  f i n e l y  c r y s t a l l i n e ;  
m e d i u m  t o  t h i c k l y  bedded; c a l c i t e -  
f i l l e d  vugs. 

3 Limestone, wi th  sha ly  pa r t i ngs  - dark  grey; 2. 10 1.37-3.47 
l i g h t  b l u i s h  grey weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  medium 
bedded. 

2 S i l t y  do los tone  - medium grey; g reen ish  grey 0.52 0. 85-1. 37 
weathering; sub l i thographic  t o  f i n e l y  
c rys  t a l l i n e ;  t h in1  y t o  medium bedded; 
non-calci  t i c .  

1 L i m e s  tone-dark grey; b lu i sh  grey weathering; 0. 85 0. 00-0. 85 
f i n e 1  y c r y s t a l l i n e ;  medium bedded. 

Sec t ion  LO OT-4: R. W. Tod inson  Limited, Fa l lowf ie ld  
Nepean Township, Lots 2 4  and 25, Concession 5 
UTM 436050E, 5014250N 
Eleva t ion  105. 00 m r  
See a l s o  Rogers 1981; Derry e t  a l .  1989, p. 59-69 (CP-14, 10. 9 m )  

Bobcaygeon Formation (lower member) 

3 Limestone, wi th  sha ly  par t ings  - medium t o  3. 25 m 7. 60-10. 85 m 
dark  brownish grey; b lu i sh  grey t o  
brown weathering; sub l i thographic  t o  
f i n e l y  c r y s t a l l i n e ;  very t h i n l y  t o  
t h i c k l y  bedded; brachi opods . 



Sec t ion  LO OT-4: (cant. ) R. W. Tomlinson Limited, Fa l lowf i e ld  
Nepean Township, Lots 24 and 25, Concession 5 
U T M  4360503. 5014250N 
E leva t ion  105. 00 m& 
See a l s o  Rogers 1981; Derry e t  a l .  1989, p. 59-60 (CP-14, 10. 9 m )  

Bobcaygeon Formation (lower member) 

2 Limestone, w i th  i r r e g u l a r  sha ly  par t ings  - 2. 70 m 4. 90-7. 60 m 
medium t o  dark brownish grey; b lu i sh  
grey  t o  brown weathering; sub l i t ho -  
g r aph ic  t o  f i n e l y  c r y s t a l l i n e ;  very 
t h i n l y  t o  massive bedded. 

Gul l  River  Formation (upper member) 

1  Limestone, w i t h  sha ly  pa r t i ngs  - l i g h t  t o  4. 90 0. 00-4. 90 
dark grey; l i g h t  b lu i sh  grey t o  dark 
grey  weathering; l i t hog raph ic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded. 

Sec t ion  LO OT-5: Dibblee Construct ion Company Limited, Fallowf i e l d  
Nepean Township, Lot 21, concession 4 
UTM 4375003, 5013400N 
E leva t ion  90. 00 m& 
See a l s o  Hewitt  1964a, p. 39 (7. 6m); Bolton and L i b e r t y  1972, p. 23); 
Derry e t  a l .  1989, p. 63-64 (CP-16, 18. 7  m )  

Bobcaygeon Formation (lower member) : I 
7 L i m e s  tone, w i th  i r r e g u l a r  s h a l  y pa r t i ngs  1. 50 m 17. 22-18. 72 m 

- medium t o  dark  brownish grey; 
b l u i s h  grey  t o  brown weathering; sub- 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  I 

very  t h i n l y  t o  massive bedded. I 
Gull  River  Formation (upper member) 

1 

6 Limes tone,  wi th  s  ha1 y  pa r t i ngs  - dark 7. 11 10. 11-17. 22 
grey; l i g h t  b l u i s h  grey t o  dark grey 
(whi te  a t  15. 10-15. 34 m )  weathering; I 

l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  t o  t h i c k l y  bedded; i n t r a c l a s t i c  
i n  p l aces ,  "birdseye" t e x t u r e  a t  
15. 10-17. 22  m; brachiopods, abundant I 

Tetradium a t  15. 10-17. 2 2  m. 

Gull  River  Formation (lower member) 

5 S i l t y  do los  tone,  with sha ly  par t ings  - 0. 63 9. 48-10. 11 
medium grey; buff weathering; sub l i t ho -  
g r aph ic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  I 

t o  t h i c k l y  bedded. 

4 Limestone, wi th  sha ly  par t ings  - dark grey; 5. 32 4. 16-9. 48 
b l u i s h  grey  weathering; l i t hog raph ic  I 

t o  f i n e l y  c r y s t a l l i n e ;  t h i n 1  y t o  th ick1  y 
bedded. 

I 



Sect ion  LO OT-5: (cont.  ) Dibblee Construction Company Limited, Fa l lowf ie ld  
Nepean Township, Lot 21, concession 4 
UTM 437500E, 5013400N 
Eleva t ion  90. 00 m-. 
See a l s o  Hewitt 1964a, p. 39 (7. 6m); Bolton and L ibe r ty  1972, p. 23);  
Derry e t  a l ,  1989, p. 63-64 (CP-16, 18.7 m )  

Gull River Formation (lower member) 

3 Limestone, wi th  s h a l y  pa r t i ngs  - dark 0. 55 m 3. 61-4. 16 m 
grey; b l u i s h  grey t o  dark grey 
weathering; t h i n l y  t o  t h i ck1  y bedded; 
o o l i t i c ,  i n t r a c l a s  t i c .  

2 S i l t y  dolos  tone,  wi th  s h a l y  pa r t i ngs  - 1. 15 2. 46-3. 61 
g reen i sh  grey; buff t o  reddish brown 
weathering; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n 1  y t o  medium bedded; 
c a l c i t i c  i n  places ,  i n t r a c l a s t i c .  

1 Limestone, wi th  s h a l y  pa r t i ngs  - dark grey; 2. 46 0. 00-2. 4 6  
b l u i s h  grey weathering; lithographic 
t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; i n t r a c l  as  ti c; brachi  opods . 

Sect ion  LO OT-6: George Kennedy, Dunrobin ( t o  nor th  of f a u l t )  
Torbolton Township, Lot 1, Concession 5 
UTM 4228003, 503 1500N 
Eleva t ion  60. 00 m f  
See a l s o  Derry e t  a l .  1989, p. 50-51 (CP-6, 5.0 m )  

Rockclif  f e Formation 

2 Quar tz  sands tone,  wi th  dark green 3. SO m 1. 50-5. 00 m 
s h a l e  i n t e rbeds  - l i g h t  greenish 
grey; g reen ish  grey weathering; 
f i n e  grained; t h i n l y  t o  medium 
bedded; s l i g h t l y  calcareous.  

Oxford Formation 

1 Dolostone - medium grey; buff t o  
reddish  brown weathering; sub- 
l i t hog raph ic ;  medi um bedded. 

Sec t ion  LO OT-7: Armbro Aggregates, South Gloucester 
Gloucester  Township, Lots 23 t o  25, Concession 5 
UTM 4551503, 5016500N 
Eleva t ion  85. 00 m? 
See a l s o  Hewitt 1960, p. 2 4  ( 2 .  7m); H e w i t t  1964a, ,.p. 2 6  (6. 4 m ) ;  H e w i t t  
and Vos, 1972, p. 7 (12 .  8m); Rogers 1980, p. 40-44; Derry et a l .  1989, 
p. 64-67 (CP-17, 27. 3 m )  

Oxford Formation 

12 Dolos tone,  wi th  s h a l  y pa r t i ngs  - 12. 11 m 15. 19-27. 30 m 
brownish grey; g reen ish  grey t o  
buff t o  reddish  brown weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  very 

\ 
t h i n l y  t o  t h i c k l y  bedded; c a l c i t e -  
f i l l e d  vugs, c a l c i t i c .  



Sect ion LO OT-7: (cont .  ) Armbro Aggregates, South Gloucester  
Gloucester  Township, Lots 23 t o  25, Concession 5 
UTM 455150E, 5016500N 
Elevat ion 85. 00 m+ 
See a l s o  Hewitt 1960, p. 2 4  ( 2 .  7m); Hewitt 1964a, p. 26 (6. 4m); Hewitt 
and Vos, 1972, p. 7 (12. 8m); Rogers 1980, p. 40-44; D e r r Y  e t  a l .  1989, 
p. 64-67 (CP-17, 27. 3 m )  

Maroh Formation 

11 Sandy dolos tone  - brownish grey; 0. 38 m 14 .  81-15. 19 m 
medium grey  weathering; f i n e  t o  
coarse  gra ined  quartz;  c a l c i t e -  
f i l l e d  vugs, c a l c i t i c .  

10 Quartz  sandstone - white t o  l i g h t  grey; 0. 29 14. 52-14. 81 
white t o  reddish  brown weathering; 
very fine t o  medium grained. 

9 Dolos tone,  wi th  s h a l  y pa r t i ngs  - brownish 0. 34 14. 18-14. 52 
grey; g reen ish  grey t o  buff weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  c a l c i t e -  
f i l l e d  vugs, c a l c i t i c .  

8 Quartz  sandstone - white t o  l i g h t  grey; 0. 90 13. 28-14. 18 
white t o  reddish  brown weathering; 
very f i n e  t o  medium grained. 

7 Dolos tone,  wi th  s ha1 y pa r t i ngs  - brownish 3. 15 10. 13-13. 28 
grey; g reen ish  grey t o  buff weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  medium 
bedded; c a l c i t e - f i l l e d  vugs, c a l c i t i c .  

6 Quartz  sandstone - white t o  l i g h t  grey; 0. 30 9. 83-10. 13 
white  t o  reddish brown weathering; 
very f i n e  t o  medium grained. 

5 Dolostone, wi th  sha ly  pa r t i ngs  - l i g h t  0. 16 9. 67-9. 83 
grey; g reen ish  grey weathering; sub- 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  bedded; c a l c i t i c .  

4 Sandy dolos tone  - brownish grey; medium 1. 10 8. 57-9. 67 
grey weathering; f i n e  t o  coarse 
grained quar tz ;  c a l c i t e - f i l l e d  vugs, 
c a l c i t i c .  

3 Quartz  sandstone - white t o  l i g h t  grey; 1. 48 7. 09-8. 5 7  
white t o  reddish brown weathering; 
very f i n e  t o  medium grained. Top of 
lower l i f t  a t  7.09 m. 

2 Sandy dolos tone  - brownish grey; medium 2. 79 4. 30-7. 09 
grey weathering; f i n e  t o  coarse  
grained quar tz ;  t h i n l y  t o  t h i c k l y  
bedded; c a l c i t e - f i l l e d  vugs, c a l c i t i c .  

1 Quartz  sands tone,  with dark calcareous 4. 30 0. 00-4. 30 
p a r t i n g s  - white t o  l i g h t  grey; white 
t o  r edd i sh  brown weathering; very 
f i n e  t o  medium grained; t h i n l y  t o  
massive bedded; cross  bedded i n  places.  
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Sect ion  LO OT-8: Dibblee Cons t ruc t ion  Company Limited, South Gloucester 
Glouces te r  Township, Lot 25, Concession 5 
UTM 455600E, 5016600N 
E leva t ion  95.00 m k  
See a l s o  Hewitt 1964a, p.27 ( 6 .  l m ) ;  Hewitt and Vos 1972, p. 10-11 
(18. 4 ) ;  Rogers 1980, p. 45-48; Derry e t  al. 1989, p. 67-68 (CP-18, 
15. 2 m )  

Oxford Formation 

11 Dolos tone  - medium grey; buff  
weathering; f i n e 1  y c r y s t a l l i n e ;  
t h i n l y  bedded. 

10 Dolostone - l i g h t  grey; l i g h t  grey 
weathering; f i n e 1  y c r y s t a l l i n e ;  
t h i n 1  y bedded, i n t r a c l a s t i c .  

9 Dolostone - medium grey; medium grey 0. 40 9. 85-10. 25 
weathering; f i n e  c r y s t a l l i n e .  

8 Dolostone, wi th  s h a l y  p a r t i n g s  - l i g h t  0. 55 9. 30-9. 85 
grey; l i g h t  g rey  weathering; sub l i t ho -  
graphic;  t h i n l y  t o  medium bedded. 

7 Dolostone - medium grey; l i g h t  medium 1. 70 7. 60-9. 30 
grey weathering; f i n e l y  c r y s t a l l i n e ;  
medium bedded; c a l  c i  t e - f  i l l e d  vugs. 

6 Dolostone, wi th  s h a l y  p a r t i n g s  - l i g h t  t o  3. 00 4. 60-7. 60 
medi um grey; medi um grey weathering; 
f i n e l y  c r y s t a l l i n e ;  t h i n l y  bedded; 
c a l c i t e - f i l l e d  vugs. 

March Formation 

5 Sandy do los tone  - brownish grey; medium 0. 3 8  
grey  weathering; f i n e  t o  coarse  gra ined  
quar tz ;  c a l c i t e - f  i l l e d  vugs, c a l c i t i c .  

4 Quar tz  sandstone - white t o  l i g h t  grey; 0. 29 
whi te  t o  reddish  brown weathering; 
very f i n e  medium grained. 

3 Dolostone - with  s h a l y  pa r t i ngs  - brownish 0. 34 
grey; g reen ish  grey t o  buff weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  c a l c i t e -  
f i l l e d  vugs, c a l c i t i c .  

2 Quar tz  sandstone - white  t o  l i g h t  grey; 0. 90 
whi te  t o  reddish  brown weathering; 
very f i n e  t o  medium grained.  

1 Dolos tone,  wi th  s h a l  y pa r t i ngs  - brownish 2. 69 
grey; g r een i sh  grey t o  buff weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  medium 
bedded; c a l c i t e - f i l l e d  vugs, c a l c i t i c .  



Sec t i on  LO OT-9: Ber t rand  Concrete  products  Ottawa I ~ c . ,  South  Glouces te r  
Glouces te r  Township, ~ o t s  27 and 28, Concession 5 - 

UTM 456200E, 5016050N 
E leva t i on  100. 00 m+. 
See a l s o  Hewitt  and Vos 1972, p. 8-9 (7 .  5m); Rogers 1980, p. 51-52; 
Derry e t  a l .  1989, p. 68-70 (CP-19, 13. 5 m )  

Oxford Formation 

7 Dolostone, w i t h  s h a l y  p a r t i n g s  - l i g h t  1. 50 m 7. 30-8. 80 m 
grey; buf f  weathering;  s u b l i t h o -  
graphic ;  t h i n l y  t o  medium bedded. 

6 Dolostone - l i g h t  grey;  weather ing l i g h t  0. 90 6. 40-7. 30 
green;  s ub l i t hog raph i c ;  t h i n l y  bedded. 

5 Dolostone, w i t h  s ha1 y p a r t i n g s  - medium 1. 10 5. 30-6. 40 
grey; medium t o  dark grey weathering; 
f i n e l y  c r y s t a l l i n e ;  medium bedded; 
c a l c i t e - f i l l e d  vugs. 

4 Dolostone - l i g h t  grey; l i g h t  grey 0. 90 4. 40-5. 30 
weathering;  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
bedded; c a l c i t e - f i l l e d  vugs. 

3 Dolostone - da rk  grey;  da rk  brown t o  1. 40 3. 00-4. 4 0  
da rk  g r ey  weathering;  f i n e l y  
c r y s t a l l i n e ;  c a l c i t e - f i l l e d  V U ~ S .  

2 '  Dolostone, w i t h  s h a l y  p a r t i n g s  - l i g h t  0. 75 2. 25-3. 00 
grey; medium grey  weathering;  f i n e l y  
c r y s t a l l i n e ;  s t y l o l i t e s ,  ca lc i te-  
f i l l e d  vugs. 

1 Dolos tone,  wi th  s h a l  y p a r t i n g s  - medium 2. 25 0.00-2. 25 
grey; da rk  g rey  weathering; f i n e l y  
c r y s t a l l i n e ;  medium t o  t h i c k  
bedded; c a l c i t e - £  i l l e d  vugs. 

Sec t i on  LO OT-10: George W. Drummond Limited, South G louces t e r  
Glouces te r  Township, Lot 28, Concession 6 
UTM 4570503, 5016250N 
Eleva t ion  95. 00 m-+ 
See a l s o  Rogers 1980, p. 49-50 (9. 9m); Derry e t  a l .  1989, p.  71-73 
(CP-20, 11. 9 m )  

Oxford Formation 

7 Dolostone - l i g h t  grey; buff  weathering 0. 25 m 6. 50-6. 75 m 
f i n e l y  c r y s t a l l i n e .  

6 Dolos tone,  wi th  s ha1 y p a r t i n g s  - medium 2. 90 3. 60-6 .  50 

grey; medium t o  da rk  grey weathering; 
f i n e l y  c r y s t a l l i n e ;  medium bedded; 
c a l c i t e - f i l l e d  vugs. 

5 Dolos tone,  w i th  s h a l  y p a r t i n g s  - medium 1. 90 1. 70-3. 60 
grey; medium t o  da rk  grey weathering;  
f i n e l y  c ry s  t a + l i n e ;  medium bedded. 
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S e c t i o n  LO OT-10: (cont. ) George W. Drummond Limited, South Gloucester 
I Glouces t e r  Towns hip, Lot 28, Concession 6 

UTM 457050E, 5016250N 
Eleva t ion  95. 00 m+. 
See a l s o  Rogers 1980, p. 49-50 ( 9 .  9m); Derry e t  a l .  1989, p. 71-73 
(CP-20, 11. 9 m )  

March Formation I 
4 Sandy dolostone-brownish grey; medium grey 0. 38 m 1. 32-1. 70 m 

weathering; f i n e  t o  coarse  gra ined  
quar tz ;  c a l c i t e - f i l l e d  vugs, c a l c i t i c .  

I 

3 Quar tz  sandstone - white t o  l i g h t  grey; 0. 29 1. 03-1. 32 
white t o  reddish brown weathering; 
very f i n e  t o  medium grained. 

2 Dolostone, with sha ly  pa r t i ngs  - brownish 0. 34 0. 69-1. 03 
grey; g reen ish  grey t o  buff weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  c a l c i t e -  
f i l l e d  vugs, c a l c i t i c .  

1 Quar tz  sandstone - white t o  l i g h t  grey; 0. 69 0. 00-0. 69 
white  t o  reddish brown weathering; 
very f i n e  t o  medium grained. 

Sec t ion  LO OT-lla: Francon ~ t t a w a - ~ i v i s i o n  of Canfarge Limited, Blackburn 
( t o  no r th  of f a u l t )  
(previous operator:  Ottawa Val ley Crushed Stone Limited) 
Gloucester  Township, Lots 12 t o  14,  Concession 2 
UTM 4556003, 5032600N 
Eleva t ion  70.00 m+. 
See a l s o  Hewitt 1960, p. 74-77 (26. 2 m); Bolton and L ibe r ty  1972, 
p. 20-21; Derry g-?t a1. 1989, p. 74-76 (CP-22 north ,  6 3 .  3 m) 

Bobcaygeon Formation ( lower  member) 

8 Limestone, with i r r e g u l a r  s h a l y  p a r t i n g s  - 6. 80 m 31. 45-38. 25 m 
medium t o  dark brownish grey; b l u i s h  t o  
brownish grey weathering; s u b l i  thographi  c 
t o  f i n e l y  c r y s t a l l i n e ;  very t h i n l y  t o  
massive bedded; nodular beds up t o  35 cm 
thick.  

7 Limes tone, with i r r e g u l a r  s h a l  y p a r t i n g s  - 10. 90 20. 55-31. 4 5  
medium t o  dark grey; b l u i s h  grey t o  buff 
t o  reddish  brown weathering; s u b l i  tho- 
graphic  t o  f i n e l y  c r y s t a l l i n e ;  very 
t h i n l  y t o  massive bedded; c r ino ids ,  
brachiopods, bryozoa, c o r a l s ,  t r i l o b i t e s .  

Gull River Formation (upper member) 

6 Limestone, with sha ly  pa r t i ngs  - dark  grey; 6. 14 14. 41-20. 55 
b lu i sh  grey weathering; l i t h o g r a p h i c  t o  
subl i thographic;  very t h i n l  y t o  t h i c k 1  y 
bedded; " birdseye" t e x t u r e  i n  p laces ;  
cephalopods, abundant Tetradium. Base 
of upper l i f t  a t  16. 85 m. 

5 Limestone - dark grey; b lu i sh  grey t o  dark  0. 30 14. 11-14. 41 
grey weathering; o o l i t i c .  



Sec t ion  LO OT-lla: (cont.  ) Francon Ottawa-Division of Canfarge Limited, 
Blackburn, ( t o  nor th  of f a u l t )  
(p rev ious  opera tor :  Ottawa Val ley Crushed Stone Limited) 
Glouces te r  Township, Lots 12 t o  14, Concession 2 
UTM 455600E, 5032600N 
E leva t ion  70. 00 m' 
See a l s o  Hewitt 1960, p. 74-77 (26. 2 m ) ;  Bolton and Liber ty  1972, 
p. 20-21; Derry e t  a l .  1989, p. 74-76 ((2-22 nor th ,  63. 3 m )  

Gull  River Formation (upper  member) 

4 Limes tone,  wi th  sha ly  pa r t i ngs  - dark  grey; 1. 76 m 12. 35-14. 11 m 
b l u i s h  grey weathering; l i t h o g r a p h i c  t o  
sub l i thographic ;  very t h i n l y  t o  t h i c k l y  
bedded; " b i rds  eyeN t e x t u r e  i n  places .  
Top of lower l i f t  a t  13. 75 m. 

Gull River Formation ( lower  member) 

3 S i l t y  dolostone - dark brownish grey; buff 0. 40 11. 95-12. 35 
weathering; f i n e l y  c r y s t a l l i n e ;  c a l c i t i c .  

2 Limestone - medium t o  dark  brownish grey; 7. 3 3  4. 62-11. 95 
b l u i s h  grey weathering; l i t h o g r a p h i c  t o  
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; dolomit ic  i n t e rbeds  up t o  40 cm 
th i ck ,  common1 y i n t r a c l a s  t i c ;  brachiopods, 
bryozoa. 

1 Limestone, wi th  sha ly  pa r t i ngs  and in t e rbeds  4. 62 0. 00-4. 62 
up t o  5 cm t h i c k  of f i n e l y  c r y s t a l l i n e  
s i l t y  dolostone - medium t o  da rk  
brownish grey; b lu i sh  grey weathering; 
l i t h o g r a p h i c  t o  s u b l i  thographic;  t h i n l y  
t o  t h i c k l y  bedded; i n t r a c l a s t i c  i n  p laces ;  
" birdseye" t e x t u r e  i n  p laces ,  s t y l o l i t e s  
brachiopods , gastropods . 

Section Francon Ottawa-Division of Canf a rge  Limited, Blackburn 
( t o  sou th  of f a u l t )  
(previous  operator :  Ottawa Valley Crushed Stone Limited) 
Gloucester  Township, Lots 12 t o  14, Concession 2 
UTM 455600E, 5032600N 
Eleva t ion  50. 00 m t  
See a l s o  Hewitt and Vos 1972, p. 23-24 (14. 9m); Derry e t  a l .  1989, 
p. 74-76 (CP-22 south,  72.  1 m )  

Bobcaygeon Formation (upper  member) 

2 Limestone - medium t o  dark brownish grey; 30. 00 m 25. 00-55. 00 m 
b l u i s h  t o  brownish grey weathering; sub- 
l i t h o g r a p h i c  t o  medium c r y s t a l l i n e ;  t h i n l y  
t o  massive bedded; nodules up t o  5 cm i n  
diameter  of black cher t ;  brachiopods. 

Bobcaygeon Formation (middle member) 

1 Limestone, with sha ly  pa r t i ngs  - medium t o  25. 00 0. 00-25. 00 
dark  brownish grey; b l u i s h  t o  brownish 
grey weathering; sub l i thographic  t o  
medium c r y s t a l l i n e ;  t h i n l y  t o  massive 
bedded; brachi opods . 



2 4 7  

Sec t ion  A 0  OT-1: Frazer  Dunt i le  Limited, Ottawa (Clyde Avenue) 
UTM 4415003, 5024300N 
Eleva t ion  90. 00 m* 
See a l s o  Goudge 1938, p. 51, 53 (19. 8m); Hewitt p. 1960, p. 72-74 
(21. 9m); Barnes 1967, p. 238. 

Bobcaygeon Formation (lower member) 

2 Limestone - medium t o  dark  grey; l i g h t  5. 10 m 4. 70-9. 80 m 
grey weathering; l i t h o g r a p h i c  t o  
f i n e 1  y  c r y s t a l l i n e ;  medium t o  
t h i  c kl y bedded. 

Gul l  River Formation (upper member) 

1 Limestone, wi th  sha ly  pa r t i ngs  - medium 4. 70 
grey; l i g h t  grey weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  medium bedded. 

Section A 0  OT-2: Campeau Corporation,  Ottawa (McCarthy Road) 
(previous  operator :  Dibbl e e  Construct ion Company Limited)  
UTM 4476003, 5022100N 
Eleva t ion  80. 00 m+ 
See a l s o  Hewitt 1960, p. 77-79 (20. l m )  

Bobcaygeon Formation (lower member) 

13 Limestone, with undulat ing sha ly  pa r t i ngs  - 4. 00 m 16. 87-20. 87 m 
da rk  grey; brownish grey  weathering; 
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; l enses  and nodules of dark  
c h e r t  a t  18. 17 m. 

Gul l  River Formation (upper member) 

12 Limestone - medium t o  dark  grey; l i g h t  2. 00 14. 87-16. 87 
grey  weathering; l i t h o g r a p h i c  t o  
sub l i t hog raph i  c; t h i n l y  t o  medium 
bedded; s t y l o l i t e s ;  abundant Tetradium 
a t  16. 37-16. 87 m. 

11 Limestone - medium t o  dark  grey, l i g h t  1. 05 13. 82-14. 87 
grey  weathering; l i t hog raph ic ;  medium 
bedded. 

10 Limestone - medium t o  dark grey; l i g h t  2. 90 10. 92-13. 82 
grey weathering; l i t h o g r a p h i c  t o  
f i n e 1  y  c r y s t a l l i n e ;  medium bedded; 
o o l i t i c  and i n t r a c l a s t i c  i n  places .  

9 Limestone, with sha l  y pa r t i ngs  - l i g h t  1. 10 9. 82-10. 92 
grey; l i g h t  grey t o  brownish grey 
weathering; li thoyraphic t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  bedded. 

8 Limestone, wi th  sha ly  pa r t i ngs  - medium 1. 80 8. 02-9. 82 
grey; brownish grey weathering; 
sub l i thographic ;  medium bedded. 



Sect ion A 0  OT-2: (cant. ) Campeau Corporation, Ottawa (McCarthy ~ o a d  
(prev ious  opera tor :  Dibblee ~ o n s t r u c t i o n  Company ~ i m i t e d )  
UTM 447600E, 5022100N 
E leva t ion  80. 00 m+. 
See a l s o  Hewitt 1960, p. 77-79 (20. l m )  

Gul l  River Formation (lower member) 

7 S i l t y  do los  tone,  wi th  s ha ly  par t ings  - 0. 40 m 7. 62-8. 02 
g reen i sh  grey; buff weathering; sub- 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  t o  medium bedded. 

6 L i m e s  tone,  wi th  s ha1 y pa r t i ngs  - medium 2. 90 
grey; l i g h t  grey weathering; l i t h o -  
graphic;  t h i n l  y t o  medium bedded; 
o o l i t i c  and i n t r a c l a s t i c  i n  places;  
cephalopods , . brachiopods . 

5 S i l t y  dolostone,  with sha ly  par t ings  - 1. 40 3. 32-4. 7 2  
g reen i sh  grey; l i g h t  green weathering; 
sub l i t hograph ic  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l  y bedded. 

4 Limestone - medium t o  dark grey; l i g h t  1. 47 1. 85-3. 32 
grey weathering; s u b l i  thographi c t o  
f i n e l y  c r y s t a l l i n e ;  i n t r a c l a s t i c .  

3 Limestone, wi th  sha ly  pa r t i ngs  - medium t o  0. 95 0. 90-1. 85 
da rk  grey; l i g h t  grey weathering; 
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  medium 
bedded; i n t r a c l a s t i c .  

2 Limestone - medium t o  dark grey; l i g h t  grey 0. 50 0. 40-0. 90 
weathering; l i t hog raph ic  t o  subl i thographi  c. 

1 Limestone - medium grey; l i g h t  grey 0. 40 0. 00-0. 40 
weathering; subl i thographic;  o o l i t i c .  

Sect ion A 0  OT-3: D. Grandmaitre Limited Ottawa (Montreal Road) 
UTM 450800E, 5032450N 
Eleva t ion  100. 00 m.- 
See a l s o  Hewitt 1960, p. 80-8 1 ( 12. 2m) 

Bobcaygeon Formation (upper member) 

No longe r  exposed 

Sect ion A 0  OT-4: Minto Construction Limited, Orleans 
(previous operator :  Frazer Duntile Limited) 
Gloucester  Township, Lot 2, Concession 1 
UTM 458750E, 5036400N 
Eleva t ion  50. 00 mr 
See a l s o  Hewitt 1964a, p. 4 0  (7. 6 m ) ;  Hewitt and Vos 1972, p. 2 5  

Bobcaygeon Formation (middle member) 

1 Limestone, with sha ly  pa r t i ngs  - medium t o  8. 80 m 0 .  0 0 - 8 .  80  m 
dark  grey; b lu i sh  grey t o  buff t o  
reddish  brown weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  medium 
t o  t h i c k l y  bedded; bsachiopods , 
cephalopods, colonian cora l s .  



Sec t ion  A 0  OT-5: Campbell, Nepean 
Nepean Township, Lot 3, Concession 2 
UTM 431750E, 5018800N 
Eleva t ion  105. 00 mz 
See a l s o  Hewitt 1964b, p. 17 

Nepean Formation 

No l o n g e r  exposed. 

Sec t ion  A 0  OT-6: T i l l s o n ,  Nepean, 
Nepean Township, Lot 6, Concession 2 
UTM 432450E, 5019400N 
Eleva t ion  100. 00 m-t 
See a l s o  H e w i t t  1964b, p. 18 

Nepean Formation 

No l o n g e r  exposed. 

Sect ion A 0  OT-7: Nepean (Corkstown Road) 
Nepean Township, Lot 6, Concession 1 
UTM 432200E, 5020000N 
Eleva t ion  105. 00 m- 
See a l s o  H e w i t t  1964b, p. 17-18 ( 3 .  O m )  

Nepean Formation 

1 Quartz sands tone  - white, white t o  reddish 1. 75 m 
brown weathering; f i n e  t o  medium 
grained;  t h i n l y  t o  massive bedded; 
r i p p l e  marks, non-calcareous. 

Sec t ion  A 0  OT-8: T. Sidney Rirby Company Ltd, Ottawa (S t .  Laurent Blvd) 
UTM 4485003, 5032500N 
Eleva t ion  65. 00 m-r- 
See a l s o  Goudge 1938, p. 52-54 (10. 4 m ) ;  Uyeno 1974, p. 21-22 (10. 3m) 

Bobcaygeon Formation (upper member) 

2 Limestone - l i g h t  grey; b l u i s h  grey 6. 00 m 2. 60-8. 60 m 
weathering; medium c r y s t a l l i n e ;  medium 
t o  t h i c k l y  bedded; s t y l o l i t e s ,  c ross -  
bedded; c o r a l s ,  bryozoa, brachiopods. 

Bobcaygeon Formation (middle member) 

1 Limestone, wi th  s h a l y  pa r t i ngs  - medium t o  2. 60 0. 00-2. 60 
da rk  grey; l i g h t  b l u i s h  grey weathering; 
sub l i t hograph ic  t o  f i n e l y  c r y s t a l l i n e ;  
very t h i n l y  t o  medium bedded; i n t r a -  
c l a s t i c  i n  places;  beds and l enses  up t o  
5 cm t h i c k  of black cher t .  

Sec t ion  A 0  OT- 9: Laurent ian Stone Company Limited, Ottawa (Montreal Road) 
UTM 451400E, 5032400N 
E leva t ion  100. 00 m? 
See a l s o  Goudge 1938, p. 54-57 (8.  2 m ) ;  Uyeno 1974, p. 21 (6. 7m) 

Bobcaygeon Formation (upper member) 

No longe r  exposed. 



Sect ion  A 0  OT-10: Ottawa (Mooneyt s Bay) 
UTM 4457503, 5023950N 
Eleva t ion  85. 00 m 
See a l s o  Wilson 1956a, p. 28-29; Uyeno 1974, p. 21 (12. l m ) .  

Bobcaygeon Formation (upper member) 

No longe r  exposed. 

Sec t ion  S OT-1: roadcut ,  Harwood P la ins  ( t o  nor th  of f a u l t )  
UTM 4255503, 5025500N 
Eleva t ion  7 5 .  00 m? 

March Formation 

6 Quartz  sandstone - white; whi te  t o  reddish  2. 26 m 3. 77-6. 03 m 
brown weathering; medium t o  coarse  
grained; medium t o  thickly bedded; 
non-cal careous ; burrows. 

5 Dolostone, wi th  sandy dolostone i n t e r -  0. 29 3. 48-3. 77 
beds - very thi 'nly t o  t h i n l y  bedded. 

4 Quar tz  sandstone - white; white t o  reddish  0. 88 2. 60-3. 48 
brown weathering; medium t o  coarse  
grained; t h i n 1  y t o  t h i c k l y  bedded; 
non-calcareous. 

3 Dolostone - l i g h t  t o  dark grey; buff t o  0. 60 2.00-2. 60 
medium grey  weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  medium bedded; 
gastropods. 

2 Sandy do los tone  - l i g h t  t o  medium grey 0. 90 1. 10-2.00 
buff t o  reddish  brown weathering; 
medium t o  coarse  grained quartz;  
medi urn t o  t h i  ckl  y bedded. 

1 Quartz  sandstone - white; white t o  buff 1. 10 
weathering; medium t o  coarse  gra ined  
(one very coarse  grained bed l e s s  
t han  1 cm t h i c k ) ;  t h i c k l y  bedded; 
s l i g h t l y  calcareous i n  places .  

SeCtion roadcut ,  Harwo~d Pla ins  
UTM 426500E, 5026400N 
Eleva t ion  65. 00 m? 

Oxford Formation 

4 Dolstone - medium grey; buff t o  reddish  0. 40 m 3. 20-3 .  60 m 
brown weathering; f i n e  c r y s t a l l i n e ;  
t h i n l y  bedded; s t roma to l i t e s .  

3 Dolostone, wi th  sha ly  i n t e rbeds  up t o  10 cm 2. 05 1. 15-3. 2 0  
t h i c k  conta in ing  g lauconi te  and 
dendr i t e s  - l i g h t  t o  dark  grey; buff 
t o  reddish  brown weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  medium 
t o  t h i c k l y  bedded; c a l c i t e - f i l l e d  vugs. 
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Sec t ion  S OT-2: (cont .  ) roadcut, Harwood Pla ins  
UTM 4265003, 5026400N 
Eleva t ion  65. 00 m+. 

Oxford Formation 

2 Dolostone, wi th  sandy in te rbeds  up t o  3 cm 0. 58 0. 57-1. 15 
thick-medium grey; buff t o  reddish 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
medi um bedded. 

March Formation 

1 Sandy dolostone - l i g h t  brownish grey; 0. 57 0. 00-0. 57 
buff weathering; medium t o  coarse  
gra ined  quar tz ;  medium bedded. 

Sec t ion  S OT-3: roadcut,  Nepean (Queensway) 
UTM 432450E, 5019700N 
E leva t ion  100. 00 m-c 
See a l s o  Greggs and Bond 1972 (6. 9m), 1977; Brand and Rust 1977a 
( 6 .  8m), 1977b 

March Formation 

6 Sandy dolos tone- l igh t  brownish grey; l i g h t  0. 35 m 6. 35-6. 70 m 
grey t o  buff weathering; medium t o  
coarse  grained quartz;  c a l c i t i c ,  
g lauconi tc ,  dolostone i n t r a c l a s t s .  

Nepean Formation 

5 Quar tz  sandstone - white; white t o  
reddish  brown weathering; f i n e  
t o  medium grained; very t h i n l y  t o  
medium bedded; calcareous , r i p p l e  
marks, c ross  bedded; burrows. 

4 Quar tz  sandstone - white t o  dark grey; 
whi te  t o  reddish brown weathering; 
f i n e  t o  medium grained; t h i n l y  t o  
medium bedded; calcareous. 

3 Quar tz  sandstone - white; white t o  
reddish  brown weathering; coarse  
grained; t h i n l y  t o  medi um bedded 
calcareous , cross  bedded, recessive.  

2 Quartz sandstone - white t o  dark grey, 
white t o  reddish brown weathering; 
f i n e  t o  medium grained; very t h i n l y  
t o  medium bedded; calcareous i n  p laces .  

1 Quartz sands tone, white; white t o  2. 58 0. 00-2. 58 
reddish  b r o w n  weathering; f i n e  
t o  medium grained; t h i n l y  t o  
massive bedded; calcareous i n  
p laces ,  cros  sbedded. 



Sec t ion  S OT-4: c l i f f ,  Ottawa, (Sa in t  Laurent Blvd. ) 
UTM 449300E, 5032050N 
E leva t ion  65. 00 m+. 

Lindsay Formation (upper member) 

5 Black s h a l e ,  with i n t e rbed  of f i n e l y  
c r y s t a l l i n e  limes.tone 10 cm th ick .  

Lindsay Formation (lower member) 

4 Limestone - medium t o  dark grey; l i g h t  
b l u i s h  grey  weathering; sub l i t ho -  
g r aph ic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
t o  medium bedded; nodular; c r ino ids ,  
brachiopods. 

Lindsay Formation (lower member) I 
3 Limestone - medium t o  dark grey; l i g h t  0. 75 2. 95-3. 70 

b l u i s h  grey weathering; sub l i t ho -  
g r aph ic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
bedded; recess ive ,  nodular; brachiopods. I 

2 Limestone - medium t o  dark grey; l i g h t  0. 85 2.10-2.95 
b l u i s h  grey weathering; sub l i t ho -  
g r aph ic  t o  f i n e l y  c r y s t a l l i n e ;  medium 
t o  t h i c k l y  bedded; nodular; c r i no ids ,  
brachiopods . 

1 Limestone - medium grey; l i g h t  b l u i s h  2. 10 0.00-2.10 
grey  weathering; f i n e l y  c r y s t a l l i n e ;  
t h i n l y  bedded; nodular; brachi  opods . 

Sec t ion  S OT-5a: r i v e r c u t ,  Ottawa (Pr ince  of Wales F a l l s ,  Hog's Back Park, , 
Northeas t  bank of Rideau River)  ( f a u l t  b lock B i n  F igure  5 )  
U T M  4455003, 5024200N 
E leva t ion  60. 00 m k  

See a l s o  Raymond 1911, p. 190-191 (16. 4 m ) ;  V o l l r a t h  1962, p. 19-25 
(18. 7 m )  

Gul l  River Formation (lower member) 
I 

10 S i l t y  dolostone,  with in te rbeds  of 1. 70 m 15. 95-17. 65 m 
l imes tone  up t o  10 cm thick-greenish 
grey; l i g h t  brown weathering; f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded. 

9 Limestone - l i g h t  grey; b l u i s h  grey 0. 15 15. 80-15. 95 
weathering; s u b l i  thographi c t o  
f i n e l y  c r y s t a l l i n e ;  medium bedded. 

8 S i l t y  do los tone  with in te rbeds  of s h a l e  2. 00 13. 80-15. 80 
up  t o  10 cm t h i c k  - greenish grey; 
l i g h t  brown weathering; f i n e l y  c r y s t a l -  
l i n e ;  t h i n l y  to t h i c k l y  bedded. 

7 Limestone, with dolomit ic  mot t l ing  - 2. 15 11. 65-13. 80 I 

l i g h t  grey; b lu i sh  grey weathering; 
sub l i t hog raph ic  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  t o  t h i c k l y  bedded; r i p p l y  marks I 

a t  12. 08 m. 

I 



Sect ion  S OT-5a: r i ve rcu t ,  Ottawa (Pr ince of Wales F a l l s ,  Hog's Back Park, 
Northeast  bank of Rideau River) ( f a u l t  block B i n  F igure  5 )  
U T M  445500E, 5024200N 
E leva t ion  60. 00 m 2  
See a l s o  Raymond 1911, p. 190-191 (16. 4 m ) ;  V o l l r a t h  1962, p. 19-25 
(18. 7m) 

Shadow Lake Formation 

6 S i l t y  dolos  tone, with t h i n  in te rbeds  of 2. 45 m 9. 20-11. 65 m 
fine gra ined  (coarse  grained i n  
places!  quar tz  sandstone - greenish 
grey; l i g h t  brown weathering; f i n e l y  
c r y s t a l l i n e ;  very t h i n l y  t o  t h i c k l y  
bedded. 

Rockcl i f fe  Formation (upper member) 

5 In te rbedded  c a l c i t i c  s i l t y  dolos tone and 5, 30 
d a r k  green  sha le ,  with in te rbeds  of 
l imes tone  up t o  10 cm t h i c k  and t h i n  
i n t e r b e d s  of coarse  grained quar tz  
sandstone - very t h i n l y  t o  medium 
bedded; r i p p l y  marks a t  5. 65 m. 

4 Quar tz  sandstone,  with dark green sha l  y 1. 4 5  
p a r t i n g s  - l i g h t  green; f i n e  grained 
( c o a r s e  grained, 3. 71-3. 77  m ) ;  very 
t h i n l  y t o  t h i c k l y  bedded; calcareous.  

3 Shale  - dark  green; very t h i n l y  bedded. 0. 45 2.00-2.45 

2 Quartz sandstone - dark grey; coarse  0. 35 1. 65-2.00 
grained; t h i c k l y  bedded. 

1 Quar tz  sandstone,  wi th  dark  green s h a l e  1. 65 0.00-1. 65 
p a r t i n g s  - l i g h t  green; f i n e  grained; 
very  t h i n l y  t o  t h i c k l y  bedded; 
ca lcareous .  

S e c t i o n  S OT-5b: r i v e r c u t ,  Ottawa (Pr ince  of Wales F a l l s ,  Hog' s Back Park, 
n o r t h e a s t  bank of S d e a u  River) ( f a u l t  block C i n  Figure  5)  
UTM 445500E, 5024200N 
Eleva t ion  65. 00 m+. 
See a l s o  Raymond 1911, p. 192 (13. 5m) 

Gull River Formation (lower member) 

6 Limestone - medium t o  dark brownish grey; 1. 00 m 12. 50-13. 50 m 
b l u i s h  grey weathering; l i t hog raph ic  
t o  subl i thographic ;  very t h i n l y  t o  
t h i c k l y  bedded; s t romato l i tes .  

5 Quar t z  sandstone - l i g h t  greenish grey; 1. 20 11. 30-12. 50 
r edd i sh  brown weathering; f i n e  grained; 
t h i n l  y t o  th ick1  y bedded; calcareous.  

4 Limestone, wi th  interbedded s h a l e  - dark 0. 45 10. 85-11. 30 
brownish grey; b lu i sh  grey weathering; 
sub l i thographic ;  ve ry  t h i n l y  t o  t h i n l y  
bedded. 



Sect ion  S OT-5b: r i v e r c u t ,  Ottawa (Pr ince  of Wales F a l l s ,  Hog's Back Park, 
n o r t h e a s t  bank of Rideau f i v e r )  ( f a u l t  block C i n  F igure  5) 
UTM 445500E, 5024200N 
Eleva t ion  65. 00 me 
See a l s o  Raymond 1911, p. 192 (13. 5 m )  

Gul l  River Formation (1 ower member) 

3 S i l t y  do los tone  - l i g h t  g reen ish  grey t o  1. 40 m 9. 45-10. 85 m 
dark  brownish grey; buff  t o  reddish 
brown weathering; f i n e l y  t o  medium 
c r y s t a l l i n e ;  very t h i n l y  t o  massive 
bedded; c a l c i t i c ;  burrows. 

2 Limes tone,  wi th  i nterbedded s ha1 e - dark 1. 45 
brownish grey; b lu i sh  t o  brownish grey 
weathering; sub l i t hog raph ic  t o  f i n e l y  
c r y s t a l l i n e ;  very t h i n l y  t o  t h i n l y  
bedded. 

1 S i l t y  do los tone ,  with interbedded sha l e  - 8. 00 0. 00-8. 00 
l i g h t  g reen ish  grey t o  dark  brownish grey; 
buff t o  reddish  brown weathering; s u b l i t h o -  
g raphic  t o  medium c r y s t a l l i n e ;  very t h i n l  y 
t o  massive bedded; c a l c i t i c ;  burrows. 

Sec t ion  S OT-6: c l i f f ,  Ottawa (Rideau F a l l s )  
UTM 445350E, 5031700N 
Eleva t ion  40. 00 m-e 

Lindsay Formation ( l o w e r  member 1 

2 Limestone - da rk  grey; b l u i s h  grey t o  5. 85 m 2. 30-8. 15 m 
l i g h t  brown weathering; sub l i t ho -  
g raphic  t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  
t o  t h i c k 1  y bedded; nodular; brachiopods. 

Verulam Formation 

1 Limestone, wi th  s h a l e  i n t e rbeds  up t o  2. 30 2. 30-8. 15 
15 cm t h i c k  - l i g h t  t o  dark  grey; 
b l u i s h  grey weathering; f i n e l y  t o  
medium c r y s t a l l i n e ;  very t h i n l  y t o  
medium bedded; i n t r a c l a s t i c ;  
brachiopods, bryozoa, c r i no ids  . 

Sect ion  S OT-7: c l i f f ,  Ottawa ( ~ o c k c l i f f e  Park)  
UTM 4469003, 5033500N 
Eleva t ion  60. 00 m_+ 

Rockcl i f fe  Formation (lower member) 

5 Quartz  sandstone,  with dark  green sha l e  3. 00 m 3. 30-6. 30 m 
i n t e r b e d s  - l i g h t  g reen ish  grey; greenish 
grey weathering; f i n e  grained; very 
t h i n l y  t o  t h i n l y  bedded; non-calcareous. 

4 Quar tz  sandstone - l i g h t  g reen ish  grey; 0. 95 2.  35-3. 30 
green ish  grey weathering; f i n e  
grained; very t h i n l y  t o  medium bedded; 
non-calcareous. 
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Sect ion  S OT-7: (cont.  c l i f f ,  Ottawa (Rockcl i f fe  Park) 

UTM 4469003, 5033500N 
Eleva t ion  60. 00 m t  

Rockc l i f fe  Formation (Lower member) 

3 Quar tz  sandstone - greenish  grey; buff t o  0. 10 m 2. 25-2. 35 m 
r edd i sh  brown weathering; coarse  t o  
very coarse  grained; calcareous.  

2 Quar tz  sands tone, with dark  green s h a l e  1. 35 0. 90-2. 25 
i n t e r b e d s  - l i g h t  g reen ish  grey; 
g reen i sh  grey weathering; f i n e  
grained; very t h i n l y  t o  t h i ck1  y 
bedded; non-cal careous . 

1 Quar tz  sandstone - l i g h t  g reen ish  grey; 0. 90 0. 00-0. 90 
g reen i sh  grey weathering; f i n e  
grained;  very t h i n l y  t o  t h i c k l y  
bedded; non-calcareous . 

Sect ion  S OT-8: roadcut,  Ottawa (Vic to r i a  I s l a n d )  
UTM 443900E, 5029600N 
Eleva t ion  45. 00 m+ 

Verulam Formation 

1 Limes tone,  wi th  s h a l e  i n t e rbeds  - medium 2. 20 m 0. 00-2. 20 m 
grey; l i g h t  grey weathering; sub- 
l i t h o g r a p h i c  t o  coa r se ly  c r y s t a l l i n e ;  
t h i n l y  t o  medium bedded; r i p p l e  
marks; burrows, c r i  noids , brachi  opods 
t r i l o b i t e s ,  gastropods, bryozoa. 

Sec t ion  S OT-9: roadcut,  Rothwell Heights 
UTM 451700E, 5033850N 
Eleva t ion  55. 00 m-t 

Rockclif  f e Formation (lower member) 

4 Quar tz  sands tone- l igh t  grey; l i g h t  greenish 2. 67  m 1. 13-3. 80 m 
grey weathering; f i n e  grained;  very 
t h i n l y  t o  t h i c k l y  bedded; non-calcareous. 

3 Quar tz  sandstone,  with dark green micaceous 0. 23 0. 90-1. 13 
s h a l e  in te rbeds  - l i g h t  grey; l i g h t  
g reen ish  grey weathering; f i n e  grained; 
non-calcareous, cross  bedded. 

2 Quar tz  -pebble conglomerate -medi urn grey; 0. 65 0. 25-0. 90 
medium grey weathering; very t h i n l  y 
t o  medi um bedded. 

Oxford Formation 

1 Dolostone - medium t o  dark grey; buff t o  0. 2 5  0. 00-0 .  25 
r edd i sh  brown weathering; s u b l i  tho- 
graphic;  t h i n l  y bedded; c a l c i t i c .  



Sect ion  S OT-10: c l i f f ,  Ottawa (CFB Rockcl i f fe )  
UTM 4508503, 503350N 
Eleva t ion  55. 00 mk 

Rockc l i f f e  Formation (upper member) I 
19 Quartz sandstone,  with sha l  y pa r t i ngs  and 1. 35 m 19. 05-20. 40 m 

i n t e rbeds  up t o  25 cm t h i c k  of sub l i t ho -  
g raphic  l imestone and sandy l imestone - 
l i g h t  grey; g reen ish  grey weathering; 
f i n e  grained; calcareous.  

18 S i l t y  do los tone  - l i g h t  grey; reddish  0. 70 18. 35-19-05 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
c a l c i t i c ,  conchoidal f r a c t u r e s .  

17 Quar tz  sandstone,  with s h a l  y pa r t i ngs  - l i g h t  0. 15 18. 20-18. 35 
grey; greenish .grey weathering; f i n e  
grained;  very t h i n l y  bedded; calcareous.  

1 I 
16 S i l t y  do los tone  - l i g h t  grey; reddish  0. 30 17. 90-18. 20 

brown weathering; f i n e  c r y s t a l l i n e ;  
c a l c i t i c ,  conchoidal f r ac tu re s .  

L I 
15 Quar tz  sandstone,  with s h a l y  p a r t i n g s - l i g h t  0. 30 17. 60-17. 90 

grey; g reen ish  grey weathering; f i n e  
g r a i  ned; very t h i n l y  bedded; c a l  careous . 

14 S i l t y  do los tone - l i gh t  grey; t edd i sh  brown 0. 07 17. 35-17. 60 
weathering; f i n e l y  c r y s t a l l i n e ;  c a l c i t i c .  I 

13 Shale  - green. 0. 30 17. 23-17. 35 I 
12 S i l t s t o n e ,  wi th  sha ly  pa r t i ngs  - medium t o  0.60 16. 63-17. 23 

da rk  grey; greenish buff weathering. 

11 Shale, wi th  i n t e rbeds  up t o  5 cm t h i c k  2. 50 14. 13-P6. 63 
of s i l t y  dolostone - dark  grey. 

10 S i l t y  do los tone  - l i g h t  grey; reddish 0. 15 13. 98-14. 13 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
non-ca lc i t i c .  

9 Quar tz  sandstone,  with s  ha ly  pa r t i ngs  - 0. 16 13. 82-13. 98 
l i g h t  grey; greenish grey 
weathering; f i n e  grained; calcareous.  

8 Shale  - da rk  grey 0. 44 13. 38-13. 82 I 
7 Quartz  sandstone - l i g h t  grey; g reen ish  0. 18 13. 20-13. 38 I 

grey  weathering; coarse  t o  very 
coarse  grained;  calcareous;  
c ross  bedded. 

I 

6 Quar tz  sandstone,  with dark green s h a l e  2. 20 11. 00-13. 20 
i n t e r b e d s  - l i g h t  grey; l i g h t  
g r een i sh  grey weathering; f i n e  I 

grained; very t h i n l y  t o  t h i c k l y  
bedded; non-calcareous, c ross  - 
bedded. 
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I Sect ion S OT-10: (cont .  ) c l i f f ,  Ottawa (CFB Rockcl i f fe )  
UTM 4508503 5033850N 
Eleva t ion  55. 00 m+ 

Rockc l i f f e  Formation (upper member) 

5 S i l t y  dolos  t one  - medium grey; brown 0. 70 m 10. 30-11. 00 m 
weathering; f i n e  c r y s t a l l i n e ;  
non -ca l c i t i c ,  conchoidal f r ac tu re s .  

Rockcli f f e Formati on (1 ower member) 

4 Shale - d a r k  gren. 1. 80 8. 50-10. 30 

3 Quartz  sandstone - l i g h t  grey; greenish 0. 20 8. 30-8. 50 
grey weathering; coarse  t o  very coarse  
grained;  calcareous.  

2 Shale  - dark  green. 0. 30 8. 00-8. 30 

1 Quar tz  sandstone,  wi th  dark green sha l e  8. 00 0. 00-8. 00 
i n t e r b e d s  - l i g h t  grey; l i g h t  greenish 
grey weathering; f i n e  grained; very 
t h i n 1  y t o  t h i c k 1  y bedded; non-calcareous, 
c ross  bedded. 

Sect ion S OT-lla: roadcut ,  Cyrv i l l e  (Highway 417) ( t o  nor th  of f a u l t )  
UTM 4520003, 5029700N 
Elevat ion 65. 00 m+ 

B i l l i n g s  Formation 

1 Shale  - black; cephalopods; i n a r t i c u l a t e  10. 00 m 0.00-10. 00 m 
brachiopods, g r a p t o l i t e s .  

Sect ion S OT-llb: roadcut,  Cyrv i l l e  (Highway 417) ( t o  south  of f a u l t )  
UTM 4520003, 5029700N 
Eleva t ion  65. 00 m k  

I Car ls  bad Formation 

1 S i l t s t o n e ,  wi th  in te rbeds  of s i l t y  bio- 3. 50 m 0.00-3. 50 m 
c l a s t i c  l imestone and s h a l e  - medium 
grey t o  greenish  grey; very t h i n l y  
t o  t h i n l y  bedded; abundant c r ino ids ,  
brachiopods, bryozoa. 

Sect ion LO PE-1: 0. S h i r l e y  and Son, Smith's F a l l s  
South Elmsley Township, Lots 9 and 10, Concession 3 
U T M  416450E, 4968150N 
Elevat ion 120. 00 mlr  

See a l s o  Goudge 1938, p. 120 (1. 2 m ) ;  Rogers 1980, p. 68-69 (7.  4 m ) ;  
Derry e t  a l .  1989, p. 87-88 (BR-4, 11. 0 rn) 

March Formation 

1 Sandy dolostone,  wi th  in te rbeds  of dolo- 11. 00 m 0. 00-1 1. 00 m 
s t one  and calcareous quar tz  sandstone- 
medium t o  coarse  grained quartz;  medium 
bedded; c a l c i t e - f i l l e d  vugs. 

.' 



Sect ion  LO PE-2: G. Tackaberry & Sons Construct ion Company Ltd. ,  Newbliss 
K i t l e y  Township, Lots 14 t o  16, Concession 3 
UTM 420700E, 4961800N 
Eleva t ion  120. 00 m+. 
See a l s o  Derry e t  a l .  1989, p. 88 (BR-5, 8. 0 m )  

Oxford Formation 

2 Dolostone - l i g h t  grey t o  l i g h t  brownish 2. 50 m 1. 60-4. 10 m 
grey; l i g h t  grey t o  l i g h t  brown 
weathering; f i n e l y  t o  medium 
c r y s t a l l i n e ;  medium bedded. ' I 

1 Dolostone - medium grey; medium grey 1. 60 
weathering; f i n e l y  t o  medium c r y s t a l l i n e ;  
medium bedded; c a l c i t e - f i l l e d  vugs. 

Sec t ion  LO PE-3: Ivan  and Donald Wills ,  M i l l  Pond 
South Burgess Township, Lot 6, Concessions 2 and 3 
U T M  406300E, 4957800N 
Eleva t ion  125. 00 m? 

Covey H i l l  Formation 

7 Boulder conglomerate, wi th  matrix of wel l  5. 00 m 8. 00-13. 00 m 
rounded, poor ly  so r t ed ,  coarse  grained 
quar tz  sand. i 

I 

6 Quar tz  sandstone,  wi th  pebbles - medium 1. 00 7. 00-8. 00 
brown; rnedi urn bedded; poor1 y sor ted.  

5 Quar tz  sandstone with  pebbles and 2. 30 4. 70-7. 00 
cobbles - green; very poor ly  sor ted .  

4 Covered i n t e r v a l .  1. 00 3 .  70-4. 70 

3 Quartz-pebble  conglomerate - medium 0.' 80 2. 90-3. 70 
brown; t h i n l y  bedded; poorly  sor ted.  

2 Quartz-pebble  conglomerate - brown; 1. 70 1. 20-2. 90 
massive; rounded t o  angula r  c l a s t s .  

1 Conglomerate - reddish  brown; massive. 1. 20 0.00-1- 20 

Sect ion  LO PE- 4: Dibblee Construct ion Company Limited, Smith' s F a l l s  
Montague Township, Lots 27  and 28, Concession 5 
UTM 419800E, 4974800N 
Eleva t ion  130. 00 m+. 
See a l s o  Goudge 1938, p. 118; H e w i t t  196429, p. 19 (4. 6 m ) ;  Rogers 1980, 
p. 63; Derry e t  a l .  1989, p. 52-53 (CP-8, 5. 2 m )  

March Formation 

6 Sandy do los tone  - l i g h t  grey t o  l i g h t  2. 3 0  m 2. 85-5. 15 m 
brownish grey; l i g h t  brownish grey 
weathering; f i n e l y  c r y s t a l l i n e ;  
medium t o  coarse  gra ined  well  rounded 
quar tz ;  t h i n 1  y t o  medium bedded; 
c a l c i t e - f i l l e d  vugs; gastropods. 



S e c t i o n  LO PE-4: I c o n t )  Dibblee Cons t ruc t ion  Company Limited,  Smithf s F a l l s  
Montague Township, Lots 27 and 28, Concession 5 
UTM 4198003, 4974800N 
E l e v a t i o n  130. 00 m? 
See  a l s o  Goudge 1938, p. 118; H e w i t t  1964b, p. 19 ( 4 .  6m); Rogers 1980, 
p. 63; Derry e t  a l .  1989, p. 52-53 (CP-8, 5. 2 m )  

March Formation 

5 Q u a r t z  s a n d s t o n e - l i g h t  g rey  t o  l i g h t  g reen  0. 45 m 2. 40-2. 85 m 
weather ing;  medium gra ined;  medium 
bedded; w e l l  rounded, w e l l  s o r t e d ,  
c a l c a r e o u s .  

4 Sandy d o l o s t o n e  - l i g h t  grey; l i g h t  0. 55 1. 85-2. 40 
brownish g rey  weathering;  f i n e l y  
c r y s t a l l i n e ;  c o a r s e  g r a i n e d  w e l l  
rounded quar tz ;  t h i n 1  y bedded. 

3 Covered i n t e r v a l .  Base of f i r s t  l i f t  0. 35 1. 50-1. 85 
a t  1. 50 m. 

- 
2 Sandy d o l o s t o n e  - l i g h t  brown t o  l i g h t  0. 80 0. 70-1. 50 

brownish grey;  l i g h t  brownish g r e y  
weather ing;  f i n e l y  c r y s t a l l i n e ;  medium 
t o  c o a r s e  g r a v e l  w e l l  rounded quar tz ;  
t h i n  t o  medium bedded; c a l c i t e - f i l l e d  vugs'. 

1 Dolos tone - medium grey; l i g h t  t o  medium 0. 70 0. 00-0. 70 
g r e y  weather ing;  f i n e l y  c r y s t a l l i n e ;  
t h i n  bedded; c a l c i t e - f i l l e d  vugs. 

S e c t i o n  A 0  PE-1: O l i v e r ,  P e r t h  
North Elmsley Township, Lot 27, Concession 9 
UTM 4028003, 4970850N 
E l e v a t i o n  140. 00 m-e 
See a l s o  Rogers 1980, p. 70 (2. O m )  

Nepean Formation 

1 Q u a r t z  s a n d s t o n e  - l i g h t  grey; r e d d i s h  
brown weathering;  medium gra ined;  
massive; w e l l  rounded, w e l l  s o r t e d ,  
non-calcareous.  

S e c t i o n  A 0  PE-2: O n t a r i o  Bui ld ing M a t e r i a l s  Limited, Smith' s F a l l s  
4 Montague Township, Lot 29, Concession 5 

UTM 419200E, 4974100N 
E l e v a t i o n  125. 00 m r  
See a l s o  Hewitt  1963, p. 23 ( 3 .  Om) 

March Formation 

3 Q u a r t z  s a n d s t o n e - l i g h t  grey,  r e d d i s h  brown 1. 50 m 1. 00-2. 50 m 
weather ing;  medium gra ined;  medium 
bedded; w e l l  rounded, wel l  s o r t e d ,  
non-cal  careous  . 

I 
2 Sandy d o l o s t o n e  - l i g h t  brownish grey;  0. 40 0. 60-1. 00 

f i n e l y  c r y s t a l l i n e ;  medium t o  c o a r s e  
g r a i n e d  we l l  rounded quar tz .  



I 

S e c t i o n  A 0  PE-2: (cont .  ) O n t a r i o  Bui ld ing  M a t e r i a l s  Limited,  Smith' 6 ' F a l l s  
Montague Township, Lot  29, Concession 5 
UTM 419200E, 4974100N 
E l e v a t i o n  125. 00 mi: 
See a l s o  Hewitt 1963, p. 23 (3.  O m )  

March Formation 
I 

1 Q u a r t z  s a n d s t o n e - l i g h t g r e y ;  r e d d i s h b r o w n  0 . 6 0 m  0. 00-0. 60 m 
weathering;  medium gra ined ;  t h i c k 1  y 
bedded; w e l l  rounded, w e l l  s o r t e d ,  
non-calcareous . 

S e c t i o n  A 0  PE-3: Hughes, P e r t h  
North Elmsley Township, Lot  26, Concession 7 
U T M  405700E, 4967300N 
E l e v a t i o n  135. 00 mz 
See a l s o  H e w i t t  1964b, p. 16 (1. 3m) I 

Nepean Formation - 

1 Q u a r t z  sandstone - white;  l i g h t  brown 0. 00-1. 30 m 
weathering;  medium g r a i n e d  medium 
bedded; w e l l  rounded; w e l l  s o r t e d ,  
noncalcareous,  crossbedded;  burrows 
( S k o l i t h o s ) .  

S e c t i o n  A 0  PE-4: Wilson, P e r t h  
B a t h u r s t  Township, Lot 16, Concession 1 
UTM 3956003, 4967500N 
E l e v a t i o n  145. 00 m+- 
See a l s o  H e w i t t  1964b, p. 17 (0. 6 m )  

Nepean Formation 

No l o n g e r  exposed 

S e c t i o n  LO RU-1: Laurent  Leblanc, Navan 
Cumberland Township, L o t s  7 t o  9, Concession 6 
UTM 4697503, 5031500N 
E l e v a t i o n  95. 00 mk 
See a l s o  Derry e t  a l .  1989, p. 77 (CP-23, 21. 0 m )  

Lindsay Formation ( lower  member) 

1 Limestone, wi th  s h a l e  i n t e r b e d s  up t o  15. 50 m 0. 00-15. 50 m 
5 cm thick-medium grey; l i g h t  brownish 
g rey  weathering; f i n e l y  t o  medium 
crystalline; thinly to medium bedded ! I 
c r o s s  bedded, i n t r a c l a s  t i c ,  nodular  i n  
p laces ;  brachiopods,  c r i n o i d s ,  t r i l o b i t e s ,  
c o r a l s ,  f eed ing  t r a i l s .  

I 

I 



1 6 1  1 
Sec t ion  LO RU-2: Corporat ion of Clarence Township, Canaan 

Clarence Township, Lot 11, Concession 11 
UTM 477550E, 5033200N 
E leva t ion  75. 00 m+. 
See a l s o  Hewitt  1964a, p. 40 (13. 7 m ) ;  Derry st a l .  1989, p. 16-17 
(CW-7, 17. 0 m )  

Lindsay Formation (lower member) 

2 Limestone - l i g h t  t o  medium grey; l i g h t  2. 00 m 15. 00-17. 00 m 
brown weathering; medium t o  coa r se ly  
c r y s t a l l i n e ;  t h i n l y  bedded, nodular. 

1 Limestone, wi th  s h a l e  i n t e rbeds  - medium 15. 00 0. 00-15. 00 
brownish grey; l i g h t  brownish grey 
weathering; f i n e l y  t o  coa r se ly  
c r y s t a l l i n e ;  t h i n l  y t o  medium bedded; 
gast ropods , brachiopods , t r i l o b i t e s  , 
c r i n o i d s ,  bryozoa. 

S e c t i o n  LO RU-3: Bertrand e t  Fre re  Construct ion Company Limited, S a r s f i e l d  
Cumberland Township, Lot 12, Concession 3 
UTM 4743003, 5031100N 
E leva t ion  80. 00 mr: 
See a l s o  Derry e t  a l .  1989, p. 77-78 (CP-24, 13. 0 m )  

Lindsay Formation (lower member) 

1 Limestone, wi th  s h a l e  i n t e rbeds  up t o  12. 00 m 0. 00-12. 00 m 
5 cm t h i c k  - l i g h t  t o  medium grey; 
l i g h t  brown weathering; f i n e l y  t o  
medium c r y s t a l l i n e ;  t h i n l  y t o  medium 
bedded; nodular i n t r a c l a s  ti c i n  
p laces ;  brachiopods, co ra l s ,  
c r i n o i d s .  

Sec t ion  LO RU-4: Canada Brick, Russell  
Russe l l  Township, Lots 18 and 19, Concession 3 and 4 
UTM 471000E, 5016100N 
E leva t ion  70. 00 m? 
See a l s o  G u i l l e t  1967, p. 76-78 (4.  6m) 

Queens t o n  Formation 

1 S i l t s t o n e  - predominantly red, wi th  9. 15 m 0. 00-9. 15 m 
l i g h t  g reen ish  grey colour  occur r ing  
i n  r educ t ion  spo t s  and a long j o i n t s  
and bedding planes;  very t h i n l y  t o  
t h i c k l y  bedded; s l i g h t 1  y calcareous,  
c r o s s  bedded, de s i cca t i on  cracks ,  
r i p p l e  marks. 



s e c t i o n  LO RU-5: A. L.  lair cons t ruc t ion  company ~ i m i t e d ,  Embrun 
( t o  n o r t h  of f a u l t )  
Russe l l  Township, Lots 6 and 7, Concession 8 
UTM 4791003, 5012600N 
E leva t ion  55. 00 m'. 
See a l s o  Derry e t  a l .  1989, p. 14-15 (CW-5, 12. 0 m )  

Bobcaygeon Formation (middle member) 

1 Limes tone,  with i r r e g u l a r  s h a l  y 12. 00 m 0. 00-12. 00 m 
p a r t i n g s  - medium t o  dark brownish 
grey; b l u i s h  grey t o  brown weathering; 
sub l i t hograph ic  t o  f i n e l y  c r y s t a l l i n e ;  
t h i n l y  t o  massive bedded; co ra l s ,  
gastropods,  brachiopods, bryozoa, 
c r ino ids .  

Sec t ion  LO RU- 6: Dibblee Construction Company Limited, E m b r u n  
Russe l l  Township, Lot 9, Concession 10 I 

UTM 4813003, 5015800N 
E leva t ion  75. 00 m k  

See a l s o  Derry et 1989, p. 15-16 (CW-6, 6. 0 m )  

Lindsay Formation (lower member) 

1 Limestone, with sha l e  in te rbeds  up t o  3. 30 m 0. 00-3. 30 m 
5 c m  t h i c k  - medium t o  dark  brownish 
grey; b l u i s h  grey t o  brown weathering; 
f i n e l y  t o  medium c r y s t a l l i n e ;  very 
t h i n l y  t o  t h i c k l y  bedded; i n t r a c l a s t i c ,  I 

nodular  i n  places;  brachiopods, c r ino ids ,  
gastropods , cephal opods , co ra l s ,  
feed ing  t r a i l s .  

I 

Sect ion  A 0  TH-1: Stewart, Rockland 
Clarence Township, Lots B and C, Concession 9 
UTM 477000E, 5041500N 
E leva t ion  50. 00 m-t 
See a l s o  Wilson 1921, p. 26 (26. l m ) ;  Goudge 1938, p. 180, 182 ( 2 2 .  9rn); 
Barnes 1968, p. 170; Derry e t  a l .  1989, p. 17-18 (CW-8, 29. 75 rn) 

Bobcaygeon Formation (lower member) 

4 Limes tone,  with i r r e g u l a r  s h a l  y pa r t i ngs  11. 10 m 18. 65-29. 75 m 
- medium t o  dark brownish grey; 
b l u i s h  t o  brownish grey weathering; 
sub l i thographic  t o  f i n e l y  c r y s t a l l i n e ;  
very  t h i n l y  t o  massive bedded; nodular 
beds up t o  30 cm thick.  

3 Limes tone,  with i r r e g u l a r  sha ly  pa r t i ngs  8. 40  10. 25-18. 65 I 

- medium t o  dark brownish grey; bluish , 
t o  brownish grey weathering; sub- 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
very t h i n l y  t o  massive bedded; 
brachiopods, bryozoa, cephalopods, 1 
gastropods.  Base of upper l i f t  a t  
10. 25 rn. I 



Sect ion  A 0  TH-1: (cont.  ) Stewart, Rockland 
Clarence Township, Lots E and C, Concession 9 
UTM 4770003, 5041500N 
Eleva t ion  50. 00 m t  
See a l s o  Wilson 1921, p. 26 (26. In ) ;  Goudge 1938, p. 180, 182 (22. 9m); 
Barnes 1968, p. 170; Derry e t  a l .  1989, p. 17-18 (CW-8, 29. 75 m )  

Gull  River  Formation (upper member) 

2 Limes tone, wi th  s h a l  y pa r t i ngs  - medium 7. 85 m 2. 40-10. 25 m 
brownish grey; b lu i sh  grey weathering; 
l i t h o g r a p h i c  t o  s u b l i  thogxaphi c; very 
t h i n l y  t o  t h i c k l y  bedded; o o l i t i c  and 
i n t r a c l a s t i c  a t  3. 90-4. 75 m, " birdseye" 
t e x t u r e  a t  4. 75-10. 25 m; abundant 
Tetradium a t  4. 75-10. 25 m. 

Gull River Formation (lower member) 

1 Limestone, wi th  in te rbeds  up t o  80 cm 
thick of f i n e l y  crystalline s i l t y  
dolostone - medium brownish grey; 
b l u i s h  t o  brownish grey weathering; 
l i t h o g r a p h i c  t o  f i n e l y  c r y s t a l l i n e ;  
very t h i n l y  t o  medium bedded; commonly 
i n t r a c l a s  t i c .  

Sec t ion  A 0  TH-2: Cumberland (Highway 17) ( t o  no r th  of f a u l t )  
Cumberland Township, Lot 25, first C O ~ C ~ S S ~ O ~  from t h e  Ottawa River 
UTM 463900E, 5039900N 
Eleva t ion  25. 00 m+ 
See a l s o  Bolton and Liber ty  1972, p. 20 

Rockcl i f fe  Formation (lower member) 

2 Quar tz  sandstone,  with s h a l e  i n t e rbeds  10. 00 m 10. 00-20. 00 m 
- l i g h t  greenish grey; g reen ish  
grey weathr i  ng; f i n e  grained. 

Oxford Formation 

1 Dolos tone,  wi th  s ha1 y pa r t i ngs  - l i g h t  10.00 0.00-10.00 
grey; buff weathering; f i n e l y  
c r y s t a l l i n e ;  medium bedded. 

Sec t ion  LO WE- 1: A r r i s c r a f t  Corporation, P h i l i p s v i l l e  
Bastard Township, Lots 26  t o  27, Concession 7 
UTM 4074503, 4941600N 
Eleva t ion  135. 00 m? 

Nepean Formation 

1 Quartz  sandstone - white; medium 
grained; t h i n 1  y bedded; wel l  
so r t ed ,  well  rounded, non- 
calcareous,  crossbedded. 



Sect ion  LO WE-2: G. Tackaberry & Sons Construct ion Company Limited, Harlem 
(previous operator :  Brundi ge Construct ion Company L i d  t e d  ) 
Bastard Township, Lot 15, Concession 6 1 
UTM 41 1200E, 4946700N 
Eleva t ion  140. 00 m* 
See a l s o  Hewitt 1964a, p. 20 (3. 4 m ) ;  Rogers 1980, p. 58; Derry e t  a l .  
1989, p. 86-87 (BR-2,  3. 7 m )  

March Formation 
I 

Sandy dolostone - l i g h t  brownish grey; 
I 

2. 10 m 1. 55-3. 65 m 6 
I 

l i g h t  brownish grey weathering; 
f i n e l y  c r y s t a l l i n e ;  f i n e  grained 
quar tz ;  medium bedded; c a l c i t e -  
f i l l e d  vugs. I 

5 Dolostone - very t h i n l y  bedded. 0. 2 5  

4 Quar tz  sandstone - green t o  l i g h t  
grey; coarse  grained; s l i g h t l y  
calcareous.  

3 Dolos tone,  wi th  minor coarse  grained 0. 80 0. 30-1. 10 
quar tz  - l i g h t  brown; l i g h t  brown 
t o  medium grey weathering; f i n e l y  
c r y s t a l l i n e ;  very t h i n l y  t o  t h i n l y  
bedded. 

2 Covered i n t e r v a l .  

1 Sandy dolostone - l i g h t  brown t o  
grey; coarse  grained well  
rounded quar tz .  

Sec t ion  LO WE-3: G.TacJcaberry & Sons Construct ion Company Limited, Newboyne I 

Bastard Township, Lot 6, Concession 5 
UTM 41405OE, 4951050N 

I 
Elevat ion 140. 00 m* 
See a l s o  Derry e t  a l .  1989, p. 87 (BR-3, 3. 8 m )  

March Formation 

4 Sandy dolostone - l i g h t  brownish grey; 3. 00 m 0. 80-3. 80 m 
l i g h t  brownish grey weathering; f i n e l y  
c r y s t a l l i n e ;  medium grained quar tz ;  
medium bedded; c a l c i t e - f i l l e d  vugs. 

3 Quartz  sandstone - green; very coarse  0. 30 
grained; medium bedded; calcareous . 

2 Covered i n t e r v a l .  0.. 4 5  

1 Dolostone - l i g h t  g r e y  t o  l i g h t  brown; l i g h t  0. 05  
brown weathering; f i n e  c r y s t a l l i n e .  



Sect ion  LO WE-4: G. Tackaberry & Sons Construct ion Co. Ltd. ,  Sheldon Corners 
Rear of Yonge and Escot t  Township, Lots 21 and 22, Concession 10 
UTM 419750E, 4943800N 
E l e v a t i o n  130. OOm? 

March Formation 

5 Sandy do los tone  - l i g h t  brown t o  l i g h t  5. 80 m 2. 50-8. 30 m 
brownish grey; l i g h t  brownish grey; 
weathering; f i n e l y  c r y s t a l l i n e ;  coarse  
g ra ined  quar tz ;  medi um bedded. 

4 Qua r t z  sandstone - white t o  l i g h t  brown; 0. 80 1. 70-2. 50 
l i g h t  brown weathering; medium t o  
coa r se  grained; medium t o  t h i c k l y  
beds; calcareous.  

3 Dolos tone,  wi th  minor coarse  grained quar tz  - 0. 80 0. 90-1. 70 
da rk  grey; medium grey weathering; 
f i n e l y  c r y s a l l i n e ;  t h i n 1  y bedded. 

2 Sandy do los tone  - l i g h t  grey; l i g h t  brownish 0. 30 0. 60-0. 90 
grey  weathering; f i n e l y  crys  t a l l l i n e ;  

I f i n e  gra ined  quar tz ;  t h i c k l y  bedded, 
c a l c i t e - f i l l e d  vugs. 

1 Sandy do los tone  - l i g h t  grey; l i g h t  g reen ish  0.60 0. 00-0. 60 
brown weathering; f i n e l y  c r y s t a l l i n e ;  
coa r se  gra ined  quar tz ;  t h i c k l y  bedded. 

Sec t ion  LO WE-5: Canf a rge  Limited, Forf a r  
Bastard Township, Lots 29  t o  30, Concession 4 
UTM 403400E, 4943900N 
E leva t ion  130. 00 m+ 

Nepean Formation 

1 Qua r t z  sandstone - white t o  l i g h t  brown; 2. SO m 0. 00-2. 50 m 
l i g h t  grey t o  reddish  brown weathering; 
medium grained; t h i  nl y bedded; wel l  
s o r t e d ,  w e l l  rounded, non-cal careous; 
burrows ( Skol i  thos  ) . 

Sect ion  LO WE-6: G r i f f i n  Brothers Gananoque Limited, Wes t p o r t  
North Crosby Township, Lot 12, Concession 7 
UTM 387650E, 4947350N 
E leva t ion  145. 00 m? 

Gul l  River Formation (lower member) 

3 S i l t y  do los  tone, with l i t hog raph ic  l i m e -  9. 93 m 6. 77-16. 70 m 
s t o n e  i n t e rbeds  up t o  35 cm t h i c k  and 
s h a l y  p a r t i n g s  and in t e rbeds  up t o  10 cm 
t h i c k  - l i g h t  greenish grey grey t o  dark  
brownish grey; buff t o  reddish  brown 
weathering; f i n e l y  t o  medium c r y s t a l l i n e ;  
t h i n l y  t o  t h i c k l y  bedded; c a l c i t i c  t o  non- 
c a l c i t i c ;  c a l c i t e - f i l l e d  vugs, conchoidal  
f r a c t u r e s ,  su lpha te  molds i n  l i t h o g r a p h i c  
l imes tone  a t  12. 18-12. 40 m and 12.  66-12.  90 m. 



Sect ion  LO WE- 6: (cont .  ) G r i  £ f i n  Brothers Gananoque Limited, Westport 
North Crosby Township, L o t  12, Concession 7 
UTM 3876503, 4947350N 
E leva t ion  145. 00 m+ 

Gul l  River Formation (lower member) 

2 Limestone, wi th  dolomit ic  mot t l ing and 4. 77 m 
s i l t y  do los tone  i n t e rbeds  up t o  25 cm 
t h i c k  - medium t o  dark grey; l i g h t  t o  
medi um grey weathering; l i t hog raph ic  
t o  f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  
t h i c k 1  y bedded; dolos tone i n t r a c l a s t s  
a t  base, o o l i t i c  a t  2. 18-2. 35 m, 
3. 57-3. 75 m, and 3. 96-4. 32 m, gypsum 
nodules a t  5. 57-6. 20 m; brachiopods. 

1 S i l t y  dolostone,  with sha ly  par t ings  - 2. 00 
l i g h t  greenish grey; buf f  weathering; 
f i n e l y  c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  
bedded; s l i g h t 1  y c a l c i t i c ,  conchoidal 
f e a t u r e s ;  brachiopods. 

Sec t ion  S WE-1: roadcut ,  P h i l i p s v i l l e  
UTM 4095003, 4943350N 
E leva t ion  125. 00 mC 

March Formation 

8 Sandy dolostone,  with in te rbeds  of 
ca lcareous  quar tz  sandstone - l i g h t  
t o  medium grey; f i n e l y  c r y s t a l l i n e ;  
medium gra ined  quar tz ;  c a l c i t e - £  i l l e d  
vugs ; burrows, gastropods . 

7 Quar tz  sandstone - white t o  l i g h t  green 
t o  l i g h t  brown; f i n e  t o  medium grained; 
medium bedded; non-calcareous ; burrows. 

6 Sandy do los tone  - l i g h t  grey t o  l i g h t  
brownish grey; f i n e l y  c r y s t a l l i n e ;  
medium gra ined  quar tz ;  c a l c i t e - f i l l e d  
vugs . 

Nepean Formation 

5 Qua r t z  sandstone - white t l i g h t  green; 
f i n e  grained;  non-calcareous; 
burrows. 

4 Quar tz  sandstone - l i g h t  t o  medium grey; 
medium grained; medium bedded; 
ca lcareous .  

3 Quar tz  sandstone - white; medium grained; 
medium bedded; non-cal careous ; 
burrows (.Skolithos 1. 

2 Qua r t z  sandstone - l i g h t  grey; medium 
grained;  medium bedded; well sor ted ,  
wel l  rounded, calcareous.  



Sect ion S WE-1: (cont.  ) roadcut ,  P h i l i p s v i l l e  
UTM 409500E, 4943350N 
Elevat ion 125. 00 m? 

Nepean Formation 

1 Quartz  sandstone - white; medium grained; 0. 60 m 0. 00-0. 60 m 
t h i c k l y  bedded; wel l  so r t ed ,  well 
rounded, non-calcareous. 

Sect ion LO WI-1: Cruickshank Construct ion Limited, Winchester Springs 
Williamsburgh Township, Lots 3 1 and 31, Concession 7 
UTM 4787003, 4983150N 
Elevat ion 70. 00 m r  
See a l s o  Goudge 1938, p. 58-59 (1. 6m); Hewitt and vos 1972, p. 20-21 
(6.  l m ) ;  Derry e t  a l .  1989, p. 10-11 (CW-3, 14. 15 m) 

Gull  River Formation (lower member) 

5 S i l t y  dolostone,  wi th  i n t e rbeds  of l i t h o -  4. 85 m 9. 30-14. 15 m 
g raphic  t o  f i n e l y  c r y s t a l l i n e  l imestone 
and s h a l y  p a r t i n g s  - l i g h t  t o  dark 
brownish grey, and l i g h t  t o  medium 
greenish  grey; buff t o  reddish  brown 
weathering; sub l i thographic  t o  f i ne1  y 
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded; 
c a l c i t i c  t o  non-ca lc i t i c ,  c a l c i t e - f i l l e d  
vugs, conchoidal f r a c t u r e s ,  i n t r a c l a s  ti c 
i n  places .  

4 Quartz sandstone - l i g h t  grey; l i g h t  t o  0. 20 9. 20-9. 30 
medium greenish  grey weathering; f i n e  
t o  coarse  grained; calcareous;  burrows. 

3 S i l t y  dolostone,  wi th  i n t e rbeds  of l i t h o -  8. 75 0.35-9. 10 
graphic  t o  f i n e l y  c r y s t a l l i n e  l imestone 
and s h a l y  pa r t i ngs  - l i g h t  t o  dark 
brownish grey, and l i g h t  t o  medium 
greenish  grey; buff t o  reddish brown 
weathering; sub l i thographic  t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded; 
c a l c i t i c  t o  non-ca lc i t i c ,  c a l c i t e -  
f i l l e d  vugs, conchoidal f r ac tu re s ;  
i n t r a c l a s t i c  i n  places;  p y r i t i z e d  
cephal opods. 

2 Limestone - medium grey; b l u i s h  grey t o  0. 2 5  0. 10-0.35 
dark  grey weathering; o o l i t i c ,  
i n t r a c l a s t i c .  

1 S i l t y  dolos  tone, with s h a l  y par t ings  - 0. 10 0.00-0. 10 
medium t o  dark brownish grey; 
buff t o  reddish  brown weathering; 
sub l i thographic  t o  f i n e l y  c r y s t a l l i n e ;  
c a l c i t i c ;  burrows. 



Sect ion  LO W I  -2: Dibblee Construction Company Limited, Winchester spr ings  
Williamsburgh Township, Lot 33, Concession 7 
UTM 478100E, 4982850N 
Eleva t ion  80.00 m k  
See a l s o  Hewitt and Vos 1972, p. 23  ( 3 .  O m )  

Gul l  River Formati on (lower member 1 

1 S i l t y  dolostone,  wi th  in te rbeds  of l i t h o -  4. 25 m 0. 00-4. 2 5  m 
g raphic  t o  f i n e l y  c r y s t a l l i n e  l imestone 
and s h a l y  pa r t i ngs  - l i g h t  t o  dark 
brownish grey, and l i g h t  t o  medium 
g reen i sh  grey; buff t o  reddish brown 
weathering; s u b l i  thographi c t o  f i n e l y  
c r y s t a l l i n e ;  t h i n l y  t o  t h i c k l y  bedded; 
c a l c i t i c  t o  non-calci t ic ,  c a l c i t e - f i l l e d  
vugs, conchoidal f r ac tu re s ,  i n t r a c l a s  t i c  
i n  places; trilobites. 

Sect ion  LO WI-3: A. L. B l a i r  Construction Company Limited, St .  Alber t  
(previous operator :  S i lve r tone  Black Marble Quar r i e s  Limited) 
Finch Township, Lots 7 and 8, Concession 12 
UTM 483900E, 5008850N 
Eleva t ion  65. 00 m+. 
See a l s o  Goudge 1938, p. 191-193, 195 ( 4 .  6 m ) ;  Hewitt 1964a, p. 41 
(3.Om); Hewitt and Vos 1972, p. 15 (5. 5m); Derry e t  a l .  1989, p. 11-14 
(CW-4, 14. 9 m )  

Bobcaygeon Formation (middle member) 

2 Limestone, wi th  i r r e g u l a r  shaly pa r t ings  - 5. 90 m 4. 60-10. 50 m 
medium t o  dark brownish grey; b lu i sh  
grey t o  brown weathering; sub l i tho-  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  very 
t h i n l y  t o  t h i c k l y  bedded; nodular i n  
places;  c r ino ids ,  brachiopods . 

Bobcaygeon Formation (lower member) 

1 Limestone, wi th  i r r e g u l a r  sha ly  par t ings  - 4. 60 0.00-4. 60  
medium t o  dark brownish grey; b lu i sh  
t o  brownish grey weathering; sub l i t ho -  
graphic  t o  f i n e l y  c r y s t a l l i n e ;  very 
t h i n l y  t o  t h i c k l y  bedded. 

Sec t ion  LO W I  -4: A. L. B l a i r  Construction Company Limited, Osnabruck 
Osnabruck Township, Lot 27,  Concession 5 
UTM 4956003, 4986750N 
Eleva t ion  90. 00 m-e 
See a l s o  Derry e t  a l .  1989, p. 19-20 (CW-11, 3. 0 m )  

Verulam Formation 

1 Limestone, wi th  i r r e g u l a r  s haly par t ings  3 .  00 m 0. 00-3. 00 m 
- l i g h t  t o  dark brownish grey; b lu i sh  
grey t o  brown weathering; sub l i tho-  
graphic  t o  medium c r y s t a l l i n e ;  t h i n l y  
t o  medium bedded; brachiopods; bryozoa, 
c r ino ids .  



Sect ion  LO WI -4: A. L. B l a i r  cons t ruc t ion  Company Limited, Finch 
Finch Township, Lot 23, Concession 3 
UTM 4982503, 5001700N 
E leva t ion  90. 00 m+ 

Lindsay Formation (lower member) 

Limestone, with i r r e g u l a r  s h a l y  pa r t i ngs  4. 50 m 
-medium t o  dark brownish grey; b lu i sh  
grey t o  brown weatherng; sub l i t ho -  
graphic  t o  medium c r y s t a l l i n e ;  t h i n l y  t o  
t h i c k l y  bedded; i n t r a c l a s  t i c  i n  places;  
c r ino ids ,  brachiopods , co ra l s ,  burrows. 

Sec t ion  LO W I  -6: Cornwall Gravel Company Limited, Ches t e r v i l l e  
Winchester Township, Lots 17 and 18, Concession 1 
UTM 4833503, 4991100N 
E leva t ion  80. 00 m? 

Gull River Formation (lower member) 

Limestone - dark grey; b l u i s h  grey t o  0. 70 m 0. 70-1. 40 m 
brown weathering; l i thographic ;  t h i n l y  
t o  t h i c k l y  bedded; s t roma to l i t e s .  

Sandy dolostone- l i g h t  greenish grey; buff 0. 70 0. 00-0. 70 
t o  reddish  brown weathering; fine 
gra ined  quar tz ;  very t h i n l y  t o  medium 
bedded; c a l c i t i c .  

Sec t ion  A0 WI - 1: Dibblee Construct ion Company Limited, Durham Wells 
W i l l i a m s  burgh Towns hip, Lot 4, Concession 4 
UTM 4909003, 4983800N 
E leva t ion  90.00 m+ 
See a l s o  Hewitt 1960, p. 82-84 ('10. 7m) 

Gull  River Formation (lower member) 

1 Limestone, with s h a l  y pa r t i ngs  - medium 0. 50 m 0. 00-0. 50 m 
t o  dark  brownish grey; b l u i s h  grey 
weathering; s ubl i thographi  c; very 
t h i n l y  t o  medium bedded. 



APPENDIX 2 - DRILLHOLE LOGS 

The d r i l l h o l e  logs  ( s e e  below) a r e  i n  geographical 

o rde r  (from west t o  e a s t ,  i n  north-south s t r i p s )  according 

t o  t h e  map a r e a  i n  which t h e  d r i l l h o l e s  occur, abbrevia ted  

as  follows: 

AR (Arnprior, 31F/8) 
CA (Car le ton  Place, 31F/1) 
PE (Per th ,  31C/16) 
WE (Westport, 31C/9) 
OT (Ottawa, 31G/5) 
K E  (Kemptville, 31G/4) 
ME (Merrickvi l le ,  31B/13) 
BR (Brockvil le ,  31B/12) 
RU (Russel l ,  31G/6) 
WI (Winchester, 31G/3) 
MO (Morrisburg, 31B/14) 
HA (Hawkesbury, 3 1G/lO 
AL (Alexandria, 31G/7) 
CO (Cornwall, 31G/2) and 
VA (Vaudreuil,  31G/8). 

The d r i l l h o l e s  f o r  each map a rea  a r e  separa ted ,  and 

numbered i n  sequence, according t o  whether they  r e f e r  t o  

holes  d r i l l e d  by an Ontar io government minis t ry  (GDH)  o r  t o  

o t h e r  holes  ( D H )  ( D H  OT-11, DH OT-12, and GDH WE-4 a r e  ou t  

of o r d e r  a t  t h e  end of t h e  appendix). The depth, e l eva t ion ,  

and UTM g r i d  co-ordinates,  a l l  i n  metres, a r e  given f o r  each 

d r i l l h o l e .  MOS t Ontar io government d r i l l  holes  a r e  

r e l a t i v e l y  shal low ( l e s s  than  30 metres);  except f o r  these ,  

only holes  d r i l l e d  t o  a depth of g r e a t e r  than  30 metres a r e  

included. 

The f i r s t  column i n  each l o g  r e f e r s  t o  t h e  depth t o  t h e  

t o p  of a s p e c i f i c  s t r a t i g r a p h i c  u n i t ,  t h e  second column t o  

t h e  e l e v a t i o n  of t h e  top  of t h e  un i t ,  and t h e  t h i r d  column 
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t o  t h e  th ickness  of t h e  un i t .  The " + "  symbol i n d i c a t e s  t h a t  

t h e  e n t i r e  th ickness  of t h e  u n i t  does not occur i n  t h e  

i n t e r s e c t i o n .  

The fol lowing d r i l l h o l e  t a b u l a t i o n  i n d i c a t e s  t h e  name 

of each ho le  and reference  mater ia l  a v a i l a b l e  ( s e e  a l s o  

Ontar io  Minis t ry  of Natural Resources o i l  and gas wel l  

summary cards,  Petroleum Resources Sect ion,  London, 

Onta r io ) .  The logs f o r  holes DH RU-1 t o  -5 and DH RU-7 t o  - 

22  a r e  not  included s i n c e  they  were a l l  drilled i n  t h e  

v i c i n i t y  of DH RU-6, which was d r i l l e d  t o  a g r e a t e r  depth 

t h a n  t h e  o t h e r  holes. Abbreviations used i n  t h e  t a b u l a t i o n  

a r e  a follows: 

MNDM (OGS), Ministry of Northern Development and Mines 
(Ontar io  Geological survey)  

MNR ( E R )  , Ministry of Natural  Resources (Eas te rn  
Region) ; 

MTO, Minis t r y  of Transportat ion;  

MOE, Minis try of t h e  Environment; 

GSC, Geological Survey of Canada; 

DMTS, Department of Mines and Technical Surveys; and 

CGC, Consumer' s Gas Company. 



Hole Number 

GDH AL-1 
DH AL-1  
DH AL-2 
DH AL-3 
DH AL-4 
DH AL-5 
GDH AR-1 
GDH BR-1 
GDH BR-2 
GDH BR-3 
GDH BR-4 
GDH BR-5 
GDH BR-6 
GDH CA-1 

GDH CA-2 
GDH CA-3 
GDH CA-4 
DH CO-1 
DH CO-2 
GDH HA-1 
DH HA-1 
GDH KE-1 
GDH ME-1 
GDH ME-2 
GDH MO-1 
GDH MO-2 
DH MO-1 

GDH OT-1 
GDH OT-2 

GDH OT-3 
GDH OT-4 
GDH OT-5 
GDH OT-6 
DH OT-1 
DH OT-2 
DH OT-3 
DH OT-4 
DH OT-5 
DH OT-6 
DH OT-6 
DH OT-8 
DH OT-9 
DH OT-10 

272 

Hole N a m e  

MTO Alexandria 134 
GSC McCrimmon 
CGS 12023 
Imper ia l  Laggan 
A 1  exandri  a 
Fourni e r  
MTO Arnprior  11 1 
MNR ( E R )  Leeds D 
MNR ( E R )  Leeds E 
MTO Brockv i l l e  117 
MTO Brockv i l l e  39 
MTO Brockv i l l e  130 
MTO Brockv i l l e  127 
MNR ( E R )  Lanark C 

MNR ( E R )  Lanark D 
MTO Car l e ton  P lace  28 
MTO Car l e ton  P lace  81 
Cornwall Gravel 
On ta r io  Hydro 791 
MOE Al f red  
Larouche 
MTO Kemptville 9 
MTO M e r r i c k v i l l e  23  
MTO Mer r i ckv i l l e  7 
MTO Morrisburg 135 
MTO Morrisburg 6 
D a m e s  and Moore RH1 

Dames and Moore RH2 

Dames and Moore RH3 

MNR ( E R )  Ottawa-Carleton A 
MNDM (OGS) SIS 9 

MTO Ottawa 72 
MTO Ottawa 70 
MTO Ottawa 6 7  
MTO Ottawa 155 
Davi ds  on 
Lord E lg in  Hotel  
Dundonald Park 
Booth 
GSC Lebreton 
DMTS Ottawa 
Rams ayvi 11 e 
Union S t a t i o n  
Zellers 
Canada Cement 

References 

Rogers 1981 
t h i s  s t u d y  
wel l  summary ca rd  on ly  
t h i s  s tudy  
w e l l  summary ca rd  on ly  
w e l l  summary ca rd  on ly  
Rogers 1981 
Powell & Klugman 1979 
Powell & Klugman 1979 
Rogers 1981 
Rogers 1981 
Rogers 1981 
Rogers 1980, p. 54-55 
Powell & Klugman 1979, 
Rogers 1980, p. 38 
Powell & Klugman 1979 
Magni 1982 
Rogers 1981 
t h i s  s t u d y  
H e w i t t  1960, p. 82-83 
McRenna 1980 
w e l l  summary ca rd  on ly  
Rogers 1981 
Rogers 1981 
Rogers 1981 
Rogers 1981 
Rogers 1981 
D a m e s  & Moore Consul t ing  

Engineers 1974, 
Rogers 1980, p. 59 

D a m e s  & Moore Consul t ing  
Engineers 1974 

D a m e s  & Moore Consul t ing  
Engineers 1974 
Bond & Greggs 1976, p. 2 2  

Powell & Klugman 1979 
Johnson, Russe l l  & 

Te l fo rd  1983, p. 34-35 
Rogers 1980, p. 40-44 
Rogers 1980, p. 45-48 
Rogers 1980, p. 51-52 
Rogers 1980, p. 49-50 
wel l  summary ca rd  on ly  
w e l l  summary c a r d  on ly  
wel l  summary ca rd  on ly  
wel l  summary ca rd  on ly  
t h i s  s tudy  
wel l  summary ca rd  on ly  
wel l  summary c a r d  on ly  
wel l  summary ca rd  on ly  
w e l l  summary ca rd  on ly  
HEWITT 1960, P. 76-77 



DH OT-11 
DH OT-12 
GDH PE-1 
GDH PE-2 
GDH PE-3 
GDH RU-1 

GDH VA-1 
GDH WE-1 
GDH WE-2 
GDH W E - 3  
GDH WE-4 
GDH WI-1 
DH WI-1 
DH WI-2 

GSC B i l l i n g s  Bridge 
Tomlins on 
MNR (ER) Lanark A 
MNR (ER) Lanark B 
MNR (ER) Lanark E 
MNDM (OGS) SIS 10 

5 CGC 12022, 12417, 16050 t o  
16052 

CGC 16306 
22 CGC 16307 t o  16322 

Ottawa Dairy 
GSC Russel l  
Standard O i l  Vars 
Standard O i l  Carlsbad 

Springs 
MTC Vaudreuil 28 
MNR (ER) Leeds A 
MNR (ER) Leeds B 
MNR ( E R )  Leeds C 
MTC Wes t p o r t  3 4 
MTC Winchester 113 
Nest le  Jackson 
Dames and Moore RH4 

Dames and Moore RH5 

t h i s  s tudy  
t h i s  s tudy  
Powell & Klugman 1979 
Powell & Klugman 1979 
Powell & Klugman 1979 
Johnson, Russe l l  & 

Tel fo rd  1983, p. 34-36 
w e l l  summary card  only  

w e l l  summary ca rd  only  
w e l l  summary card  only  
w e l l  summary card  only  
t h i s  s tudy  
w e l l  summary card only  
w e l l  summary card  only  

Rogers 1981 
Powell & Klugman 1979 
Powell & Klugman 1979 
Powell & Klugman 1 9 7 9  
t h i s  s t u d y  
Rogers 1981 
w e l l  summary card  only  
D a m e s  & Moore Consul t ing 

Engineers 1974, 
Bond & Greggs 1976, 
p. 21-22 

D a m e s  & Moore Consul t ing 
Engineers 1974 



- - -- 

274 
I 

I 

D r i l l  core  s t o r e d  i n  government core l i b r a r i e s  has been 

examined an used f o r  re ference  purposes. The d r i l l  core £or I 
DH AL- 1 (GSC McCrimmon), DH AL-3 ( Imper ia l  Laggan), DH OT-5 

(GSC Lebreton),  DH OT-11 (GSC B i l l i n g s  Bridge),  and DH RU-24 

(GSC Russe l l )  i s  a t  t h e  ~ e o l o g i c a l  Survey of Canada's O t t a w a  

f a c i l i t y .  The d r i l l  core f o r  GDH OT-2 (OGS SIS 9 )  and GDH I 

RU-1 (OGS S I S  1 0 )  i s  a t  t h e  Ontario Geological Survey's 

Toronto f a c i l i t y .  The d r i l l  core f o r  GDH BR-4 (MTO 
1 

Brockvi l le  39), GDH BR-5 (MTO Brockvi l le  130), GDH CA-4 (MTO I 
Car le ton  Place 8l), GDH OT-4 (MTO Ottawa 70) ,  GDH OT-5 (MTO 

Ottawa 67), GDH OT-6 (MTO Ottawa 155), and GDH WE-4 (MTO I 

Westport 34) i s  a t  t h e  Ontario Minis t ry  of Northern 

Development and Mines' Tweed f a c i l i t y ;  and t h e  d r i l l  core 

for t h e  DH MO-1, DH WI-2, and DH WI-3 ( D a m e s  and Moore RH1, I 

RH4, and RH5, r e spec t ive ly )  i s  a t  t h e  Ontar io Minis try of 

Natural  Resources1 Petroleum Resources Laboratory i n  London. 

Thicknesses determined f o r  s t r a t i g r a p h i c  u n i t s  i n  t h e  

r e f e r e n c e  d r i l l h o l e s  have been used t o  e s t ima te  th icknesses  

i n  some of t h e  o t h e r  d r i l l h o l e s  f o r  which t h e  a v a i l a b l e  

informat ion  i s  l e s s  r e l i a b l e ;  t h e  "e" symbol i n  some of t h e  

logs  i n d i c a t e s  t h a t  t h e  f i g u r e  i s  an est imate.  
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Hole Number GDH OT-6 DH OT-I DH OT-? DH OT-3 

Depth (in) 7.6 149.4 404.8 420.6 

Elevation (m) 95.2 110.0+ 76.2 86.9 
UTM (m)  456640E, 5016100N 446590E, 5018850N 445730E, 5029640N 445110E, 5028830N 

I w I 

Top flevation Thickness Top Elevation Thickness Top Elevation Thickness Top Elevation Th~ckness 
of top of top of top of top 

(m! (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) 

Queenston 

Carl sbad 

Bi 11  lngs 19.8 56.4 12.0+e 3.0 83.9 1.3+e 
Lindsay 

upper 31.8e 44.4e 10.8e 4.3e 82.6e 10.8e 
1 ower 42.6e 33.6e 21.9e 15.le 71.8e 21.9e 

Verul am 64.5e 11.7e 39.7e 37.0e 49.9e 39.7e 
Bobcaygeon 

upper 104.2e -28.0e 27.5e 76.7e 10.2e 27.5e 
middle 131.7e -55.5e 23.4e 104.2e -17.3e 23.4e 
1 ower 155.le -78,ge 29.0e 127.6e -40.7e 29.Oe 

Gull River 
upper 184.le-107.9e 11.6e 156.6e -69.7e 11.6e 
1 ower 195.7e -1 19.5e 42.3e 168.2e -81 .3e 42.3e 

Shadow Lake 238.0e -161.8e 2.5e 210.5e -123.6e 2.5e 
Rockcl iffe 

upper 240.5e -164.3e 7.Oe 213.k -126.le 7.Oe 
1 ower 247.5e -171.3e 45.le 220.0e-133.le 45.le, 

Oxford 18.9 91.1 39.7e 292.6 -216.4 62.2e 265.1 -178.2 62.2e " 

March 0.0 95.2 7.6+ 58.6~ 51.4e 17.6e 354.& -278.6e 17.6e 327.39 -240.4e 17.6e 

Nepean 76.2 33.8 60.4e 372.4e -296.2e 32.4+e 344.9 -258.0e 60.4e 

Covey Hill 136.6e -26.6e 6.7e 405.3e -311.4e 12.9e 

Precambr i an 
L 143.3, -33.3 418.2 -331.3 J 



1 

Hole Number DH OT-4 DH OT-5 DH OT-6 DH OT-7 

Depth (m) 295.7 442.3 602.0 531.6 

Elevation (m) 60.0k 75.0_+ 83.8 80. Ok 
UTM ( m )  443670E, 5029520N 444910E, 5027480N 444070E, 5026700N 457300E, 5022250N 

I 1 

Top :levation Thickness Top Elevation Thickness Top Elevation Thickness Top Elevation Thickness 
of top of top of top of top 

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) 

Queens ton 

Carl sbad 62.3 17.7 9.3+e 

61 1 1  ings 71.6e 8.4e 62.0e 
Lindsay 

upper 133.6e -53.6e 10.8e 
1 ower 144.4e -64.4e 21.9e 

Verul am 7.7 52.3 20.3+e 1.8 73.2 31.1+ 166.3e -86.3e 39.7e 
Bobc aygeon 

upper 28.0e 32.0e 27.5e 32.9 42.1 27.5 206.0e -126.0e 27.5e 
middle 55.5e 4.5e 23.4e 60.4 14.6 23.4 233.5e -153.5e 23.4e 
1 ower 78.9e -18.9e 29.0e 83.8 -8.8 29.0 13.7 70.1 7.0te256.9e -176.9e 29.0e . 

Gull River 
upper 107.9e -47.9e 11.6e 112.8 -37.8 11.6 20.7e 63.le 11.6e 285.9e -205.9e 11.6e 
1 ower 119.5e -59.5e 42.3e 124.4 -49.4 42.3 32.3e 51.5e 42.3e097.5e -217.5e 42.3e 

Shadow Lake 161.86. -101.8e 2.5e 166.7 -91.7 2.5 74.6e 9.2e 2.5e 339.8e -259.8e 2.5e 
Rockcliffe 

upper 164.3e -104.3e 7.0e 169.2 -94.2 7.0 77.le 6.7e 7.0e 342.3~-262.3e 7.0e 
1 ower 171.3e -111.3e45.le 176.2 -101.2 45.1 84.le -0.3e 45.le 349.36-269.3e 45.le 

Oxford 216.4 -156.4 62.2e 221.3 -146.3 62.2 129.2 -45.4 62.2e 349.4 -314.4 62.2e 
w 

March 278.6e -218.6e 17.l+e 283.5 -208.5 17.6 191.4e-107.6e 17.6e 456.6e -376.6e 17.6e 

Nepean 301.1 -226.1 60.4 209.0 -125.2 30.9e 474.2e -394.2e 54.4+e 

Covey Hill 361.5 -286.5 8.8 239.9e -156.le O.Oe 

Precambri an 370.3 -295.3 239.9 -156.1 
1 1 
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Ho le  Number 

Depth (m) 

E 1 eva t  i on (m) 
UTM (rn) 

Queens t o n  

C a r l  sbad 

B i  11 i ngs  
e 

L indsay  
upper  
1 ower 

Verulam 12.6e 52.4e 39.7e 
Bobc aygeon 

upper  52.3e 12.7e 27.5e 
m i d d l e  79.8e -14.8e 23.4e 
l o w e r  103.2e -18.2e 29.Oe 0 .0  108.0 16.2+ 

G u l l  R i v e r  
" 

upper  132.2e -67.2e 11.6e 16.2 91.8 7.6 
1 ower 143.8e -78.8e 42.3e 3.1 67.0 18.8+e 23.8 84.2 37.2+ 

I 

Shadow Lake 186.1e -121.1e 2 .5e 21.9e 48.2e 2.5e 
R o c k c l i f f e  

upper 188.6e-123.6e 7.Oe 24.4 45.7 7.0e 
l o w e r  195.6e -130.6e 4 5 . l e  31.4e 38.7e 26.5e 

> 

Ox fo rd  240.7 -175.7 62.2e 57.9 12.2 64.9 0.0 100.0 9. I +  

March 302.9e -237.9e 17.6e 122.8 -52.7 5.2+ 

Nepean 320.5e -255.5e 10.2+e 

Covey H i l l  

Precambr ian  
a 

DH OT-8 

330.7 

65. O? 

445780E, 5030100N 

Top 

(m) 

9 .1  

DH OT-9 

128.0 

70.1 

439930E, 5024500N 

Elevation 
o f  top 

(m) 

55.9 

Top 

(m) 

Thickness 

(m) 

3.5+e 

DH OT-10 

61 .O  

108.0 

455750E, 50331 70N 

Elevation 
o f  top 

(m) 

Top 

(m> 

1 
GDH KE-1 

9 .1  

100.0? 

460600E, 4989400N 

Thickness 

(m) 

Top 

(m) 

Elevation 
o f  top 

(m) 

Thickness 

(m) 

Elevation 
o f  top 

(rn) 

Thickness 

(m) 



N 
0, 
N 

GDH BR-2 

29.0 

102.7 

GDH B R - I  

16.3 

114.3 

I 

L 

- - - 

4934400N 

Thickness 

(m) 

- 

.. 

26.7+ 

0 .0  

436610E, 

Top 

(m) 

0.0 

26.7 

26.7 

GDH ME-2 

8 .0  

105 .O+ 

H o l e  Number 

Dep th  (m) 

E l e v a t i o n  (m) 
UTM (m) 

Queens ton  

C a r l  sbad 

B i l l i n g s  - 
L i n d s a y  

upper  
1 ower 

Vevu 1 am 
Bobc aygeon 

upper  
m i d d l e  
1 ower 

G u l l  R i v e r  
upper  
1 ower 

Shadow Lake 
R o c k c l i f f e  

uppe r  
1 ower 

O x f o r d  

March  

Nepean 

Covey H i l l  

P r e c a m b r i a n  
, 
- 

Elevation 
o f  top  

(m) 

102.7 

76.0 

7 6 . 0 ,  

4937770N 

Thickness 

(m) 

9.4+ 

6.8+ 

437210E, 

Top 
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Ho le  Number GDH BR-3 GDH BR-4 GDH BR-5  GDH B R - 6  - 
Depth (m) 9.1 20.4 18.3 10.7 

E l e v a t i o n  (m) 115.0+ 95.05 110.0+ 95.0+ 
UTM ( m )  450500E, 4948180N 447430E, 4939850N 447340E, 4940830N 436840E, 4929270N 

Top f levation Thickness Top Elevation Thickness Top Elevation Thickness Top Elevation Thickness 
o f  top o f  top of top o f  top 

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (4 (m) 

Queenston - 
C a r l  sbad 

B i  11 i n g s  
L i n d s a y  

upper  
1 ower " 

V e r u l  am 
Bobcaygeon 

upper 
m i d d l e  
1 ower 

G u l l  R i v e r  
upper 
1 ower 

Shadow Lake 
R o c k c l i f f e  

upper  
1 ower 

O x f o r d  0.0 115.0 7.9+ 0.0 110.0 4.9+ 

March 7.9 107.1 I . ?+  0.0 95.0 20.4+ 4.9 105.1 13.4+ 0.9 94.1 5.8+ 
" 

Nepean 6.7 88.3 3.4 

Covey Hil l  10.1 84.9 0.0 

Precambr ian  10, l  84.9 
9 i L i 





H o l e  Number DH RU-25 DH RU-26 GDH M I - 1  DH W I - I  

Dep th  ( m )  304.8 585.2 10 .8  239.3 

E l e v a t i o n  (rn) 73.2 70.1 90. Ok 75.02 
UTM (m) 468860E, 5020450N 464660E, 5023020N 461470E, 4990150N 481690E, 4994690N 

F 

Top i leva t ion  Thickness Top Elevation Thickness Top Elevation Thickness Top Elevation Thickness 
of top o f  top o f  top o f  top 

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) 

Queens t o n  

C a r l  sbad 33.4 39 .8  1 5 0 . 3 t e  27.4 42.7 114.4+e .- 
B i  1 1  i n g s  183.7e -110.5e 62.0e 141.8e -71.7e 62.0e 
L i n d s a y  

uppe r  245.7e -172.5e 10.8e 203.8e -133.7e 10 .8e  
1 ower 256.5e -183.3e 21.9e ,214.6e -144.5e 21.9e 

V e r u l  am 378.4e -205.2e 26 .4 te236.5e  -166.4e 39.7e 
Bobc aygeon 

uppe r  276.2e - 2 0 6 . l e  37.8e 
m i d d l e  314.0e -243.9e 2 5 . l e  
1 ower 339.1e -269.0e 20.4e 

G u l l  R i v e r  
uppe r  359.5e -289.4e 8 .8e  
1 ower 368.3e -298.2e 62.6e 9 .2  65 .8  3.3+e 

Shadow Lake 430.9e -360.8e 2.8e 12 .5e  62.5e 2 .8e  
R o c k c l i f f e  

uppe r  433.7e -363.6e 12 .7e  15 .3  59.7 24.3 
1 ower 446.4e -376.3e 35.2e 39 .6  35 .4  35 .1  

O x f o r d  481.6 -411.5 100.6 1.5 93.5 9.3+ 74 .7  0 . 3  164.6+ 
* 

March 582.2 -512.1 3.0+ 

Nepean 

Covey H i l l  

I Precambr ian  
* 
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r I * 
H o l e  Number DH CO-2 GDH VA-1 DH OT-11 DH OT-12 

D e p t h  (m) 39.0 9 .1  281.3 32 .1  

E l e v a t i o n  ( m )  65.0k 70.0k 80.0_+ 126.0 
UTM ( m )  514160E, 4989000N 543730E, 5031080N 447360E, 5025840N 435730E, 5014140N 

Top i l e va t i on  Thickness Top Elevation Thickness Top Elevat ion Thickness Top Elevat ion Thickness 
o f  top o f  top o f  top o f  top 

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) 

Queens t o n  

C a r l  sbad 

B i l l i n g s  5.5 74.5 32.5+ 
L i n d s a y  

uppe r  38.0 42.0 5.3 
1 ower 43.3 36.7 19.7 

V e r u l  am 63.0 17.0 32.0 
Bobc aygeon 

uppe r  95.0 -15 .0  37.2 
m i d d l e  132.2 -52.2 26.3 
l o w e r  7.3 57.7 5 .2+  158.5 -78.5 23 .8  0 . 0  150.0 4.6+ ~, 

G u l l  R i v e r  
upper  12.5 52.5 8 .8  182.3 -102.3 12.5 14.7 111.3 8 .7  
l o w e r  21.3 43.7 17 .7+  194.8 -114.8 41.8 23.4 102.6 7.1+ 

I 

Shadow Lake  236.6 -156.6 2.6 ,- 
R o c k c l i f f e  

uppe r  
239.2 -159.2 12.4 

1 ower 251.6 -171.6 29.7+ 

Oxford 
" 

March  

Nepean 0.0 70.0 9.1+ 

Covey H i  11 

P r 2 c a m b r i a n  - - - - - - - - - - I - - - - - 
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H o l e  Number I 

Dep th  (rn) 

E l e v a t i o n  (m) 
UTM (m) 

Queens t o n  

C a r l  ~ b a d  

B i l l i n g s  
L i n d s a y  

uppe r  
1 ower  

Nepean 
P 

Covey H i l l  

P r e c a m b r i a n  
w 

V e r u l  am 
Bobcaygeon 

uppe r  
m i d d l e  
1 ower  

G u l l  R i v e r  
uppe r  
1 ower  

Shadow Lake  
R o c k c l i f f e  

u p p e r  
1 ower  

O x f o r d  

GDH WE-4 

32.1 

150.01 

128.4 21.6 

Top 

(m) 

10.5+ 

A 

Thickness 

(4 

-- -- 

Top 

(m) 

0 .0  

4.6 

7 .4  
8 .9  

8.9  

12.7 

Elevat ion 
o f  top  

(m) 

- 

I 

Top 

(m) 

387780E, 

:levation 
o f  top 

(m) 

1 

4947450N 

Thickness 

(m) 

150.0 

145.4 

142.6 
141.1 

141.1 

137.3 

Top 

(m) 

1 

Elevation 
o f  top 

(m) 

4.6+ 

2 .8  

1 . 5  
0 . 0  

3.8 

8.9  

Thickness 

(rn) 

Elevat ion 
o f  top  

(m) 

Thickness 

(m) 



CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS 

Conversion from SI to Imperial Conversion from Imperial to SI 

SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 

LENGTH 
1 mm 0.039 37 inches 1 inch 25.4 mm 
1 cm 0.393 70 inches 1 inch 254 cm 
1 m 3.280 84 feet 1 foot 0304 8 m 
1 m 0.049 709 7 chains 1 chain 20.116 8 m 
1 km 0.621 371 miles (statute) 1 mile (statute) , 1.609 344 km 

AREA 
1 cm2 0.155 0 square inches 1 square inch 6.451 6 cm2 
l m 2  10.7639 square feet 1 square foot 0.092 903 04 m2 
1 km2 0.386 10 square miles 1 square mile 2.589 988 km2 
1 ha 2.471 054 acres 1 acre 0.404 685 6 ha 

VOLUME 
1 cm3 0.061 02 cubic inches 1 cubic inch 16.387 064 cm3 
1 m3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m3 
1 m3 1.308 0 cubic yards 1 cubic yard 0.764 555 m3 

CAPACITY 
1 L 1.759 755 pints 1 pint 0.568 261 L 
1 L 0.879 877 quarts 1 quart 1.136 522 L 
1 L 0.219 969 gallons 1 gallon 4546 090 L 

MASS 
1 g 0.035 273 96 ounces (avdp) 1 ounce (avdp) 28.349 523 S 
1 g 0.032 150 75 ounces (troy) 1 ounce (troy) 31.103 476 8 6 
1 kg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
1 kg 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
I t  1.102 311 - tons (short) 1 ton (short) 0.907 184 74 t 

1 kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
I t  0.984 206 5 tons (long) 1 ton (long) 1.016 046 YO8 8 L 

CONCENTRATION 
1 glt 0.029 166 6 ounce (troy)/ 1 ounce (troy)/ . 34.285 714 2 S/t 

ton (short) ton (short) 
1 glt 0.583 333 33 pennyweights/ 1 pennyweight/ 1.714 285 7 glt 

ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 

Multiplied by 
1 ounce (troy) per ton (short) 20.0 pennyweights per ton (short) 
1 pennyweight per ton (short) 0.05 ounces (troy) per ton (short) 

Nore: Conversion factors which are in bold rype are exacr. The converswn facrors have been rake11 from or have 
been derived frona facrors given L; [he Metric Praclice Guide for [he Canadian Miningand Merallurgical I ~ ~ d i i s -  
fries, published by ihe Mining ,zbsocia[io/z of Canadn in CO-operario~~ will1 Ihe Coal Associatior~ of Canudu. 


