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Summary 

The Fort Norman map area has  abundant   sources  of unconsol idated 

g ranu la r  material, d i s t r i b u t e d   p r i n c i p l y  along the  Redstone  and Keele 

Rivers  (fluvial depos i t s )   and  i n  w i d e l y   s c a t t e r e d   g l a c i o f l u v i a l   d e p o s i t s .  

Severa l  large g l a c i o f l u v i a l   d e p o s i t s   c o n s i s t i n g   m a i n l y  of f ine   and  medium 

grained  sand l i e  ad jacen t   t o   t he  river i n   t h e   s o u t h e r n  part of t h e  map 

area. Two similar depos i t s  are found i n  the ext reme  nor thwes t   corner  of 

t h e  map area. 

Bedrock of t h e  PlcConnell  Range on t h e  east side of the  Mackenzie 

R ive r ,   cons i s t s  primarily of coherent  l imestones' ,   dolomites,  and quartz- 

O z i t e s  and would provide good q u a l i t y   c r u s h e d   g r a n u l a r  material. 

Ter t ia ry   unconsol ida ted  materials a v a i l a b l e  i n  vast q u a n t i t i e s  

i n   t h e   w e s t e r n   p a r t  of t h e  map area, b u t  is d i s t a n t   f r o m  proposed 

c o n s t r u c t i o n   a c t i v i t y .  

The For t  Norman set t lement:  area has v i r t u a l l y  no g ranu la r  

material. This  i s  a prime  considerat ion for f u t u r e   e x p l o r a t i o n .  The 

p o s s i b i l i t y  of dredging  and  barging  coarse   grained material from  the 

I mouth of the  Redstone  and Keele Rivers may be an  economic  solut ion to  t h e  

' e  materials shor t age  for the area. 
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I In t roduc t ion  

a T h i s   r e p o r t   a t t e m p t s   t o  assess t h e   q u a n t i t y  of g r a n u l a r  material 

a v a i l a b l e  f o r  cons t ruc t ion  use. Both unconsol idated  and  bedrock  sources  

are cons ide red .   G lac io f luv ia l   and   f l uv ia l  materials are cons idered  f irst  

rate sources of sand   and   grave l .   Lacus t r ine   and   mar ine   depos i t s  are of 

v a r i a b l e   q u a l i t y   w h i l e   e o l i a n  material i s  of l imi t ed   u se   because  of i t s  

known t o   b e  hummocky and  contain some coarse g ranu la r  material. Terminal 

moraines are usua l ly   cons ide red   t o  be sources  of g r a n u l a r  material whi le  

0 ground  moraines are not .  

Bedrock  has  only  been  considered i f  i t  is coherent  i.e. lime- 

s tones ,   do lomi tes ,   sands tones   and  most rocks pf  Precambrian  age.   Other 

rock types i . e .  shales   have  not   been  considered i n  t h i s   r e p o r t   e v e n t h o u g h  

they  could  be  used as f i l l  material for road and o the r   cons t ruc t ion   u ses .  

The information  which  appears i n   t h i s   r e p o r t  and on  the  

accompanying map has  been  compiled  largely  f rom  publ ished  and  unpubl ished 

manuscripts   and  personal   communicat ion  with  off icers  of the Geological  

Survey of Canada.  Supplementary, da ta ,   main ly  on depths ,   th icknesses   and ,  

i n  some cases, on t e x t u r e  of depos i t s   has   been   ob ta ined   f rom  conf iden t i a l  

reports of o t h e r  government  departments and industry.   See  appendix for 

d e t a i l s  on information sources .  

The b a s i c  document  used i n   t h i s   c o m p i l a t i o n  i s  a s u r f i c i a l  geology 

map a t  a scale of 1:125,000 (Hughes,  1969). It i s  indexed as GSC open 

f i l e  (OF 26) and may be viewed a t  Geological  Survey of Canada off ices  i n  

Ottawa, Calgary and Vancouver; o z a l i d   c o p i e s  may be obta ined  at nominal 

cos t .  A l l  areal  d a t a  is der ived  from t h i s   s o u r c e ;  a l l  major and most 

minor   unconsol idated  deposi ts  of g ranu la r  material a r e   r c p r e s c n t e d  a t  t h i s  

scale .  

L. . . 
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A d e r i v a t i v e  map for granu la r  material has  been  produced  from 

t h e   b a s i c   s u r f i c i a l   g e o l o g y  map i n  clobe a s s o c i a t i o n   w i t h   t h e   f i e l d  

0 geo log i s t .  His f i e l d   o b s e r v a t i o n s   p r o v i d e   a d d i t i o n a l   d a t a  on t h i ckness ,  

t e x t u r e ,  ice  c o n t e n t ,   d r a i n a g e ,   a n d   t h e   v a r i a b i l i t y   o f   t h e   d e p o s i t s .  

To supplement  thickness and t e x t u r a l   d a t a ,   a d d i t i o n a l   i n f o r m a t i o n  

was gathered  from seismic shot hole   records  and  samples  aild from o t h e r  

d r i l l  ho le  logs .  

Areal e x t e n t  of d e p o s i t s  was es t ima ted  by us ing   p lan imetered  

areas from t h e  map. Average  thickness for t he   depos i t   e s t ima ted   f rom  the  

data   ment ioned  above  and  adjusted  according  to  several o t h e r   v a r i a b l e s  

such as drainage,   height   above water table ,  amount of ground ice etc .  

From t h i s ,  a volume of a v a i l a b l e   g r a n u l a r  material was es t imated .  A l l  

estimated  volumes of material appear  i n  a t a b p l a r  summary in s e c t i o n  I V .  

In addition. t o  t h e  estimates of unconsol ida ted   g ranular  material, 

a der iva t ive   bedrock  geology map appears  on an ove r l ay   shee t .  This is 

intended t o  ind ica te   where   su i tab le   bedrock  for crushing  o r  f i l l  could  be 

e x t r a c t e d   i f   u n c o n s o l i d a t e d  material is n o t  available. 

For  purposes of d e s c r i p t i o n  areas of g r a n u l a r  material are out-  

O l i n e d  on a t ransparent   over lay   and  are numbered t o   c o r r e s p o n d   t o  a 

t a b u l a r  summary of materials. Those areas c o n t a i n i n g   e i t h e r   p o t e n t i a l  

g ranu la r  material o r  which r e q u i r e  more d e t a i l e d  work are d iscussed  i n  

t h e  body of t h i s  report. 

II General Geology and Physiography 

Four  physiographic regions are r e p r e s e n t e d   i n  the Fort Norman map 

area. From east  t o  west the  regions are: t h e  I n t e r i o r  Plains, Franklin 

Mountains; Mackenzie Plain; and Mackenzie Mountains (Figure 1). The 

bedrock mapped in p a r t  (Cook, 1972) ,  occur s  l a r g e l y  in the  Franklin and 
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Mackenzie  Mountains,  but some is found l n  t h e  Mackay Range.  Hughes (1969) 

has mapped t h e   s u r f i c i a l  geology of the map area, except in t h e  Mackenzie e; Mountains. 

The bedrock depos i t s   cons i s t   ma in ly   o f   ca rbona te s   and  s h a l e s  with 

some unconsol idated material o f   T e r t i a r y  age. Glac ia t ion   p roduced   g l ac io -  

f luv ia l   ou twash   and   channel   depos i t s  and a small number of eskers. Rivexs 

have   r eworked   t he   unconso l ida t ed   depos i t s   and   p roduced   f l uv ia l   p l a in   and  

terrace d e p o s i t s ,  Wind has   a l so   reworked  some material t o  p r o d u c e   f i n e  

sandy  eo l ian   depos i t s .  A l l  of these unconso l ida t ed   depos i t s  are impor tan t  

as sources  of g ranu la r  material. 

A. Unconsol idated  Deposi ts  

(i) Glac io f luv ia l   Depos i t  G ( red)  

G l a c i o f l u v i a l   d e p o s i t s   o c c u r  i n  three forms on t h i s  map sheet: 

g l a c i a l  outwash d e p o s i t s  (Gf); g l a c i o f l u v i a l  channel  depos i t s   (Gfc)  and 

e ske r s .  The f i r s t  two d e p o s i t i o n a l  forms have   modera t e ly   f l a t   t opography ,  

whi le  eskers have a s inuous   r idge   appearance .  

I n  a11 of t h e s e  d e p o s i t s  sand  and  gravel  i s  abundant  and 

approximately 80% is  a v a i l a b l e  as a g r a n u l a r  material. The  outwash and 

channe l   depos i t s   va ry   i n   t h i ckness   f rom 10' t o  50'.  The eske r s   ave rage  

approximately 10'-20' i n   h e i g h t  (Hughes,  1970). 

(ii) F l u v i a l  Deposits F (green) 

Only t h e   f l u v i a l   d e p o s i t s   p r o d u c e d  by h igh   energy  streams are 

l i k e l y   t o  con ta in  s u i t a b l e   g r a n u l a r  material. I n  the Fort Norman map area 

such   depos i t s   occur  a t  the  base of the  Mackenzie River, Mackay Range and 

a l o n g  t h e  Keele, Redstone and parts  of the  Mackenzie  Rivers.  Fluvial f an  

@ deposits of v a r i a b l e  composition occur  at thc base  of t h e  mountains. The 
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f l u v i a l   p l a i n s  and terraces are g e n e r a l l y   f l a t   a n d   c o n t a i n   p r i m a r i l y   s a n d  

and  gravel .  
, .  

a The f l u v i a l   f a n s   r a n g e   i n  thickness between 15' and  150';   while 

the  plains   have a maximum th ickness  of 30'. Sixty p e r   c e n t  of t h e   d e p o s i t  

l i s  a v a i l a b l e  as granu la r  material. 

( i i i )   E o l i a n   D e p o s i t s  E. (pink)  

Eo l i an   depos i t s  are sand  deposits  which  have  been  reworked  by 

wind a c t i o n .  They are found  pr imar i ly  on the Mackenzie  Plain. 

The granu la r  material cons i s t s   ma in ly  of f i ne  to  medium gra ined  

I) sand. The deposi ts   range  f rom  10 '  t o  50' i n  th ickness   and   conta in   about  

60% a v a i l a b l e   g r a n u l a r  material (Hughes, 1970).  

B .' Bedrock 

East of t h e  Mackenzie River, the  Frankl in   Mountains  are composed 

a l m o s t   e n t i r e l y  of carbonate  rocks'of the   Ordovic ian ,   S i lur ian   and  

Devonian  Periods.  There a re  minor q u a n t i t i e s  of Precambrian  carbonates,  

q u a r t z i t e s   a n d   s h a l e s .  West of the  Mackenzie River, the  Mackenzie 

Mountains  and  the Mackay Range consist of t h e  same carbonates  plus  Cambrian, 

.Devonian  and  Cretaceous  shales,   Cretaceous  sandstone  and  unconsolidated 

sand  and gravel d e p o s i t s  of the   Ter t ia ry .   (See   F ig .  2 ) .  

This  sand and gravel i s  a pr ime  source of g ranu la r  material. 

The carbonate  rock i s  the   bes t   ma te r i a l   f rom which crushed material may , 

be  obtained.  Sandstones,  and i n  some cases sha le s ,   can  b e  crushed f o r  

g r a n u l a r   m a t e r i a l  when o n l y   i n f e r i o r  material i s  requ i r ed .  
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III  Materials 

The sources  of  unconsolidated  granular  material  are  mainly  glacio- * fluvial  and  fluvial in origin. I n  addition  to  these,  there is a major 

source of material  available from the  unconsolidated  deposits of sand  and 

gravel from the  Tertiary  Hills.  These  are  located in the  west-central 

portion of the  map  sheet.  For a stratigraphic  section  see  fig. 2. 

Resistant  bedrock  units are found in the  McConnell Range and  at 

Bear  Rock.  On  the  east side of the  Mackenzie  =ver in the  Mackay  Range 

and in the  southwest  corner of the map area similar rock types  are  exposed. 

In the  immediate  vicinity of Fort Norman there are no  granular 

0 sources.  The  closest  units are the glaciofluvial  units  across the Great 

Bear  and  Mackenzie  Rivers  and  the eolian units  approximately 8 miles to 

the  west  of  the  settlement.  With  the  exception of the  three small glacio- 

fluvial  units west of Bear Rock, all  the above units are sandy.  There  are 

additional  sandy  eolian  units  southwest of Fort Norman. These units 

appear as north-south  oriented  dunes. They are more extensive  and  thicker 

than the  units  near  Tagatui  and Loon Lakes. 

The  glaciofluvial  channel  units on either  side of the Mackenzie 

Mver in the  central  and  southern  parts of the  map  area  are  mostly  sand; 

usually 30' or more in thickness.  Widely  scattered  smaller  units  are 

found in and to the  west  of  the  Franklin  Mountains.  They also tend  to  be 

coarser in  texture. The Franklin  Mountains  which  run  parallel to the 

river  provide  suitable rock f o r  crushed  granular  material.  The  principle 

rock t y p e s  are limestones  and  dolomites of Devonian  and  Ordovician age 

but at Mount Clarke quartzite is the  dominant  lithology.  Similarly,  the 

Mackay  Range  south-southwest of Fort  Norman is predominantly  limestone  and 

dolomite. The rock types  exposed in the  south  west  portion of the map area 

are predominantly Devonian limestones. 

il) 

I " . 
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Other   unconsol idated  deposi ts   on  the west s i d e  of t h e  Mackenzie 

River   inc lude :   the  eolian sand   r i dges   nea r   t he  Keele - Mackenzie  River 

j unc t ion ;   t he  numerous g l a c i o f l u v i a l   u n i t s   d i s t r i b u t e d   t h r o u g h o u t   t h e  

wes te rn   pa r t  of t he  map area; and t h e   f l u v i a l   d e p o s i t s  of the Keele and 

Redstone Rivers. The e o l i a n  material, a l though  Close t o  the r iver ,  i s  of 

l imi ted   ex ten t   and  i s  f i n e   g r a i n e d .  The g l a c i o f l u v i a l  units are more 

extensive  and would p rov ide   supe r io r  material. Good q u a l i t y  material is 

ava i l ab le   f rom  the   f l ood   p l a ins   and   f l uv ia l  terraces of the  Redstone and 

Keele Rivers .  Much of t h i s   c o a r s e   g r a n u l a r  material has also been  deposi ted 

i n  t h e  Mackenzie River downstream from t h e s e  large t r i bu ta r i e s .   Dredg ing  

0 may be an acceptab le  method  of  recovering  this material whi le  at t h e  same 

time improving   channel   condi t ions .   Transpor ta t ion .of   th i s  material over  

long   d i s tances   could   be   eas i ly  and economical ly   handled by barges ,  

Probably t he  most e x t e n s i v e   d e p o s i t s   i n  t h i s  map area are t h e  

unconso l ida t ed   Te r t i a ry   depos i t s   o f  sand and grave l .  They cover   an area 

over  25 miles i n   l e n g t h  and 10  miles i n   w i d t h   i n   t h e   w e s t - c e n t r a l   p a r t  

of t h e  map area. This  material i s  a l s o   f o u n d   i n   t h e   a d j a c e n t  map area, 

Carcajou Canyon. The material of t h i s   d e p o s i t  i s  main ly   carbonate ,   cher t  

I) and q u a r t z   g r a v e l   i n  a ma t r ix  of '  f i n e r  material. In te rbedded   sand   un i t s  

and l e n s e s  are common. Beds of   ash,  shale and carbonaceow material are 

also found (Fig. 2 ) .  These beds  would not be accep tab le  f o r  g ranu la r  

material. 
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Tabular Summary 

Area Estimated Estimated vdum@S of 
(sq. mi.) thickness granular material 

Ut.) (yds3 x lo6)  
Total Available 

Area I Bear Rock - 
Great Bear River 

Gf c 3.9 15 ' 122 O0 97.60 

glaciofluvial (channel 

cornplex) ; sand and 
gravel 

Cf 2.14 15 33.55 26.84 

glaciofluvial; undff- 

ferentiated sands and 

gravels 

Esker: sand and 1.25mi. 20 ' 0.04 O, 03 
gravel. 

bedrock; Devonian, 

Ordovician and 
Silurian carbonates; 

Cretaceous shales. 

Area II L i t t l e  Bear River 

a) Gfc 19.70 30 616.10 492 .88  
glaciofluvial (channel 

complex); sand. 

b) E 1.95 30' 30 50 18.30 

eol ian ,  f i n e  grained 

sand. 

Area III Mackay Range 

a) Gf .38+ 10' 6.10 
gl.aciof luvial (outwash) ; 

sand and gravcl. 

b)  Ucdrack; Devonian carbonatcs .  

Area IV Southern sec t ion  of  

thc East  it t ic  Ucar ~ i v c r  

4 . 8 8  I 
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0.58 15 ' 9.15 7.32 

.19 15 ' 3.05 2.44 ' 

a) Fa 14 44 50' 752.03  376.01 
f l u v i a l  (fans o r  fan 

aprons); coarse grained 

sand. ' 

Area V Between Little Birch 

River and Mackay 

MVer 

a) Gfc 

g l a c i o f l u v i a l  (channel 

complex); eolian silt 

veneer. 

b) Gf 
g lac io f luv ia l ;   eo l ian  

s i l t  veneer; sand and 

gravel.  

c )  3 small eskers; sand 1,oomi. 20 ' 
and gravel.  

Area VI Tertiary Hills 

a) G f  

glaciofluvial; coarse 

grained sand and gravel. 

b) Gfc 1.36 15 ' 
g lac io f luv ia l  (channel 

complex) ; sand and 

gravel. 

C) Bedrock, undifferentiated 

and genera l ly  unconsoli- 

dated; granular material; 

Tertiary. 

Area VI1 South of Tertiary Creek 

a) Gf 2.33 20 ' 
g l n c l o f l u v i a l  (channel 

curnplcx) ; sand and gravel .  

8.24 20' 

0.04 O .  03 

194 . 57 115.59 

20,33 16 . 26 

46.71 37.06 
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e 
Area XII Moose Prairie 

Bedrock; Devonian 
carbonates 

Area XII1 Southern sect ion 

of the Mackenzie 

River East shore 

Gf c 

glaciofluvial (channel 

complex); sand and 

gravel. 

Area XIV South of McConnell 

Range 

Bedrock; Devonian 

carbonates. 

Area XV South-west section 

of the Mackenzie 

Rive 1: 

a) Gfc 

glaciofluvial (channel 

complex); sand and 

gravel. 

b) Fa 

fluvial (fans or fan 

aprons) ; silt, sand 

and minor gravel. 

Area XVI Southern s e c t i o n  

of the  McConnell 

Range 

a) Gf 

glaciofluvial (out- 

' wash); s a n d  and 

grave l .  

. , , - . .  . _  > ,  . 

13.58 

7.68 

.19 

30 ' 424 5 

30 240.3 

50 10.16 

339.6 

192.24 

5 .08  

5.07 20' 105.62 
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b) Gf o. 19 10 l 2.03  1.62 

g lac io f luv ia l ;  sand 

and gravel. 

Area VI11 Steward Lake 
a 

a) Gf .57 10 ' 6.09 4.86 
g lac io f luv ia l ;  sand 

and gravel.  

b) 2 Eskers: sand and 1.5Omi. 20 ' O .  05 0.04 

gravel 

Area I X  Red Dog Mountain 

a) Gfc 4.48 20' 95.42 

g lac io f luv ia l  (channel 

complex); sand and 

gravel.  

b) Bedrock; carbonates 

are in half of the 
unit . 

Area X Keele  River, 

Mackenzie River and 

74.72 
I 

15 ' 2,397.49  1,175.52 

Redstone River 

FP, Ft 123.99 
Fluvial (modern 

flood p l a i n s  and low 

terraces); gravel 

and silt. 

Area XI South Shore of 

Keele River 

a) Bedrock; Devonian 

carbonates 

b) Gfc 2 . 5 5  

glaciofluvial (channcl 

complcx) ; sand and 

gravc 1. 

20 52.79 42.21 
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30 ' 

30 ' 

70.70 

18.30 

56.56  

t 

114.64 

'b) Gfc O. 70 .20 ' 14.58 11 .66  
g lac io f luv ia l  

(channel complex) ; 

sand and gravel. 

c )  Bedrock; Ordovician 

and Silurian  carbonates. 

Area XVII Intersection of 

Mackenzie River and 

Saline River 

a) Gfc 3.26 

g lac io f luv ia l  (channel 

complex); sand and 

gravel. 

b) Gf 0.58  

g lac io f luv ia l  (out- 

wash); sand and 

gravel. 

c )  Bedrock; carbonates 

Area XVIII Intersection of 

the Mackenzie River 
and the Keele River 

E 2.53 
Eolian; undifferentiated 

f i n e  to medium grained 

sand. 

Area XIX In te rsec t ion  of t h e  

Mackenzie River and 

t h e  L i t t l e  Smith 

Creek 

a) Gfc 3.82 

glaciofluvial ( c h a n n c l  

cornplex) ; sand and 

gravc l  . 

15 39.65 23.79 

30 I 114 5 95.60 
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b)  Gf .85 30' 26.8 

glaciof luvial;   undif-  

ferentiated sand and 

gravel.  

Area XX Mount Clark 

a) Bedrock; Ordovician, 

Silurian and Devonian 

carbonates; undif- 

ferentiated Precambrian. 

b) Gfc .58 

g lac io f luv ia l ;  (channel 

' complex)  sand and 

gravel. 

Area XXI Between Franklin 

Mountains and Little 
Smith Creek 

a) GE 2.23 
g lac io f luv ia l ;  sand 

and gravel.  

b) Five eskers; sand 4.0Omi. 
and gravel,  

c) Bedrock; Ordovician, 

Silurian and Devonian 

carbonates. 

Area XXII Middle  s e c t i o n  of 

the Frankl in  

Mountains 

a) Gf O. 38 

glaciofluvial; sand 

and gravel. 

b) 3 Eskers; sand and 3 .  OOmf . 
grave I. 

30' 18.30 

15 ' 

20' 

35.35 

O. 14 

15 ' 

20' 

6.10 

0.11 

21.44 

14.64 

I 

28.28 

0.12 

4 . 8 8  

O. 08 
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Area XXIII S t .  Charles 

Creek East 

a) Gfc 3.24 

g lac iaf luvia l  (channel 

complex); sand and 

gravel. 

Area XXIV Bear River and 

St. Charles Creek 

West 

a) Gf 
glaciofluvial  (out- 

wash); fine  grained 

sand. 

b) Bedrock; Ordovician, 

Si lurian and Devonian 

carbonates. 

Area XXV Old For t   Po in t  and 

Police Island 

7"39 

E 3.98 

eol ian;  f i n e  grained sand. 

U n i t  XXVI Lake Tagatui 

E 

eol ian;  f i n e  grained 

sand.  

3.02 

15 47.51 

30 . 231q7 

15 ' 

15 I 

62.80 

47.55 

38.00 

185.36 

29.68  

29.53 
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APPENDIX I, P a r t  I 

Unconsolidated  Granular ,Materials 

Each map shee t   has  a s u r f i c i a l   g e o l o g y   l e g e n d  (see appendix I, 

p a r t  I V ) .  The fo l lowing   legend  on ly   ind ica tes   g ranular  material, 

c l a s s i f i e d  by g e n e t i c   c h a r a c t e r i s t i c s .  I n  some cases, o n l y   p a r t  of a 

map u n i t   h a s   b e e n   p a t t e r n e d ,   i n d i c a t i n g  that only t h a t   p o r t i o n  i s  

considered a s u i t a b l e   s o u r c e  for  g r a n u l a r  material. 

Legend 

GLACIO??LUVIAL 

grave l ;  may be mixed w i t h  some Coarse  sand. 
coa r se   g ra ined   g ranu la r  material, cobbles ,   pkbbles ,  

-1 mixed o r  interbedded  sand,  and g r a v e l  

predominantly  sand o r  s a n d   w i t h   u n d e s i r e a b l e   f i n e s  

GLACIOLACUSTRINE 

g r a v e l ,   l a c u s t r i n e  

t 1 
nuv1AL 

MORAINAL 

[-A 
MARINE 

I:::::::=I 
I I 

sand and g r a v e l  

sand 

f l u v i a l  (only sand   and   grave l   depos i t s  are Pat te rned)  

mora ina l   depos i t  

coarse-grained material, cobb les ,   pebb les ,   g rave l ,  
may be mixed with   coarse   sand  

mixed o r  in te rbedded  sand and  grave l  
F 

predominantly  sand o r  s a n d   w i t h   u n d e s i r e a b l e   f i n e s  

a 
m 



APPENDIX I, Part: II 

Bedrock Geology 

(black l i n e   o v e r l a y )  

The rock un i t s  which appear  on the accompanying ove r l ay  are an 

engineer ing   geologica l  grouping according 'to gross l i thology  and  age,  

These   un i t s  were der ived  from a more d e t a i l e d   g e o l o g i c a l  map 

(whose u n i t s  were subd iv ided   l a rge ly  on the  basis of a i rphoto and 

s t r a t i g r a p h i c   i n t e r p r e t a t i o n  (Cook 1972) .  ,The u n i t s  are i d e n t i f i e d  by 

a two letter i d e n t i f i c a t i o n  code, The f irs t  character is an  upper case 

let ter designating age which i s  fol lowed by a mnemonic d e s i g n a t h g  gross 

l i t h o l o g y  @.go Dls - Devonian limestone. 

I - AGE 

T - T e r t i a r y  

K - Cretaceous 

M - Miss iss ippian  

D - Devonian 

S - S i l u r i a n  

O - Ordovician 

C - Cambrian 

P - Precambrian 
OS- Ordovic ian /Si lur ian  

P - Precambrian/Cambrian 

Legend 

II - LITHOLOGY 

car - ca rbona te s  
l fmestone and/or dolomite 

8s - sands tone  

sh - shale 
no lower case mnemonic mod i f i e r  - 
rocks are u n d i f f e r e n t i a t e d  

Boundary of bedrock unit 
(approximate) 

Boundary of b e d r o c k   u n i t   i n f e r r e d  
in areas of s u r f i c i a l   c o v e r  

limit of mapping 



I 

Q)I 

O 

rn 

O 

EOLIAN 

usually f i n e  and medium-grained sandy material 

COLLUVIUM 

~ 2 1  primarily coarse grained material 

Symbols 

< < X < < < <  eskers 

* * * *  gravel mounds - morainal ridge found within moraine 



APPENDIX I, Part III 

GRANULAR RESOURCE UNITS 

I GRANULAR RESOURCE AREAS (black) 

granular resource area 

(see tex t  corresponding description) 
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APPENDIX 1, Part ( i v )  

S u r f i c i a l  Geology and Landforms 

TEXTURE 

f fen  

c c lay  

s i  s i l t  

s sand 

0 . g grave l  

b boulder 

t till  

GENESIS 

O organic  

M morainic 

G g l a c i o f l u v i a l  

L l a c u s t r i n e  

A a l l u v i a l  

F f l u v i a l  

C c o l l u v i a l  

E e o l i a n  

U upland,   rol l ing 
bedrock  controlled 

R rock outcrop 

MORPHOLOGY 

v veneer 

p plain 

d drumlin 

s fluted s t r i a t e d  

t terrace 

h hummocky 

1: r idged 

e eroded 

b fan 

m r o l l i n g  

c channelled 

k k e t t l e d  
thermokarst  

x complex 

Complex Units: 

e.g. i n :  Mp-f0, f0 c o n s t i t u t e s  25% t o  49% of a r e a  
: Mp f0, fO=5% - 24% of area 

SLOPE ( supe r sc r ip t )  

1 modya te  
cc5 1 

2 stgep 
(5 - lSO) 
>15' normally 
i n  Cx u n i t  

Using all four elements  of the legend, a smooth ground moraine su r face  
W i t h  moderate s lope  would be tMpl; hummocky and r i d g e d   g l a c i o f l u v i a l  
gravel would be gGhr. Note t h a t   t h e r e  are i ncons i s t enc ie s  i n  the  use of 
l\fP and blv mainly because of the d i f f i c u l t y   i n   e s t i m a t i n g  till thickness .  


