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In the Bell River map area unconsolidated  granular.materia1  suitable 

for construction is available from two main sources. Gravel of fluvial 

origin is found in t h e  stream channels of the  Richardson  Mountains.  Rock 

detritus has formed as talus on the 'lower third of most mountain slopes. 
.4 

Both these sources have  material of variab1.e size and the  deposits are of 

variable thickness. Some of the fluvial gravel and  rock detritus would 

require crushing f o r  construction  material. ' 

Bedrock which ranges in age from Precambrian to Cretaceous consists 

of shale, siltstone,  sandstone,conglomerate  and  limestone. Bedrock underlying 

the Eagle Plain and Porcupine Plateau is flat-lying and weathers  easily; the 

bedrock of the  Richardson Mountains is more coherent than that  in areas of 

. .  

lower  elevation. Although bedrock could be  crushed or ripped it may be  more 

practical to use the fluvial gravel or rock detritus for.construction  material. 
. ,  
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e This  report presents preliminary q u a l i t a t i v e   i n f o r m a t i o n  on the 

d i s t r i b u t i o n  of unconsolidated depos i ts  of granular material and bedrock 

available for  cons t ruc t ion  purposes wi th in   t he  Bell River map area. 

The information iri th i s   repor t   has   been  compiled from  published and 

unpublished information of the Geological Survey and from.persona1 communication 

with  o f f i ce r s  of the  Geological  Survey of Canada. No q u a n t i t a t i v e  assessment 

of construction material has  been made because only minimal information on t h e  

deposir thicknesses, t ex tu re  of material and quan t i ty  of ground ice is available. . .  

Unconsolidated granular depos i t s  have been highl ighted  on a geomorphol- 

ogic map of Bell River (Hughes 1973). The u n i t s  of t h i s  map were subdivided 

p r i n c i p a l l y  by a i r p h o t o   i n t e r p r e t a t i o n  with minimal field checking. 'This 

prel iminary map will be open filed la ter  in 1973, 

The bedrock geology map , presented a t  a scale of 1:500,000, i s  derived 

0 . -fron the publ i shed  Geological Survey of Canada Nap 10-1963 @:K. Norris et al, 

1963, scale 1:1,000,000). The rock inits on thie map are grpuped according t o  

age and gross l i t ho logy .  7 

Xn the. search for granular material the geomorphologic map was used i n  

conjunction with the topographic and  bedrock maps (Figures 2 and 4 ) .  . 

r 
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GENERAL GEOLOGY ANU PHYSIOGIIAPI€Y 

Three  physiographic  regions are represented i n  the  Bell River 

map area. The Richardson  Mountains  occupy  the  north and e a s t e r n  portions 

of the  map area; the  Eagle Plain,   containing  the  gagle   and Bell River  Valleys,  

occupy the southwestern portion of the  map area; and the  Porcupine  Plateau 

occurs along  the  western  extremity of the  map area (Figure 1). Magnitude of 

relief varies i n  each  physiographic  region as is shown on the  geomorphologic 

and the  topographic maps. The Bell River map area has   no t  been g lac i a t ed  

except fo r  the  easteirq portion which was covered i n  p a r t  by a con t inen ta l  

g l ac i e r  and part by a l p i n e   g l a c i e r s ,  Hence t h e r e , i s  a no t i ceab le   l ack  of sand 

and grave l  of g l a c i o f l u v i a l  origin i n   t h i s  area. The ma jo r i ty  of t h e   s u r f i c i a l  

depos i t s  are r e s idua l  s o i l s  which  have formed i n  place by d i s i n t e g r a t i o n  and 

decomposition of the underlying rock. S i l t s  and clays comprise most of t he  

r e s i d u a l   s o i l .  

The d i v i s i o n  between glaciated and ung lac i a t ed   t e r r a in  i s  shown on the 

geomorpholqgic map.. In  g l ac i a t ed  areas t he   su r f i c i a l   geo logy  and landform  legend 

i s  used; i n  unglaciated areas, the   unglac ia ted   t e r ra in   l egend is  used on t h e  

geomorphologic map. 

Unconsolidated  Granular Deposits 

Unconsolidated granular material, s u i t a b l e  for construction purposes, 
. ,  

e x i s t s  in two forms i n   t h e  Bell River map area. 

Gravel of f l u v i a l  origin is  found i n  almost all river beds  within the 
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is rock detritus which has collected on the lower slopes of the  mountains 

O 

forming talus depos i ts ,  This material is formed by mechanical  erosion of t he  

bedrock. These t a l u s   d e p o s i t s  are v a r i a b l e   i n   s i z e  and cover the   s lopes   t o  

varying  depths. In '  general the  material becomes coarser and the  depos i t s  

become th icker  down the s lope ,  Rivers  have  cut their course through  this  

detr i tus  thus forming t he   g ranu la r   f l uv ia l  deposits, A typical mountain 

va l l ey   c ros s   s ec t ion  i s  shown in Figure 3.  

* 

-Because the  material i s  coarse some crushing would be necessary t o  
, .  

prepare   th i s  material *far most construction  purposes.  

A minor source of unconsolidated  granular material exists in the  

southeast   por t ion of the  map area. These two small g r a v e l   d e p o s i t s  are of 

g l a c i o f l u v i a l   o r i g i n .  

Other Unconsolidated  Deposits 

Deposits on the  Eagle Plain and  Porcupfne  Plateau are mostly  f ine 

silts and clays covered by organic material. Very l i t t l e  of t h i s  material i s  

s u i t a b l e  for construct ian  purposes . -  

Bedrock Geology 

Bedrock  which unde r l i e s  the Eagle   Plain and  Porcupine  Plateau i s  f l a t  

ly ing ,  eas i ly  weathered,  and  thus exposed only i n  t h e  r iver  and creek val leys .  

These rocks include Devonian,  Carboniferous Permian and Cretaceous shale ,  

s i l t s tone ,   sands tone  and conglomerate.  Although  outcrops are few it is believed'  

that   the   depfh.  t o  bedrock is genera l ly  less' than 20 feet. This material, because 

it weathers  easily,   could  be  r ipped and used for   subgrade  construct ion material.' 

The bedrock of the  Richardson Mountains c o n s i s t s  of shale,  sandstone, 

conglomerate and carbonate ranging i n  age from Precambrian t o  Cretaceous. 

These rocks, although generally cons is t ing  of similar l i t h o l o g i e s  as those  found 
. .. . -. - . ." 1 

~r .. . . .... . >. I.-....>""';. : "1 8 on t h e   p l a i n ,  have g rea t e r  coherence and do not  weather as easily. 

, .-/., -. . 
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When' these rocks do weather they break down mcchanically ta form coarse detritus. 

e Although the bedrock from the Wchardson Mountains could be quarried 

and crushed for granular material it would be much more practical to use the 
j 

detritus already formed. 

. .  
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Bedrock Geology Legend 
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The rock u n i t s  which appear on the bedrock geology map ' . $;- 

(fig. 4) are grouped according t o  gross l i t h o l o g y  and age. 
1 

These uni t s  were derived from a more de ta i led   geoiogica l  I 
l 

I map, whose u n i t s  were subdivided largely on the basis of airphoto 

and stratigraphic i n t e rp re t a t ion .  The u n i t s  are i d e n t i f i e d  by a 

two component code. The f i r s t  component: is upper case and 

designates age which is followed by a mnemonic code  designating 

. . gross l i t ho logy ,  e.g. D l s  - Devonian limestone. When no l i t ho logy  

follows the age component, the u n i t  is composed of many of the 

rock types listed below. 

Legend 

Age Lithology 

T - Tertiary 
K - Cretaceous 
JR- Jurassic 
TR- Triassic 
PR- Permian 
C - Carboniferous 
D - Devonian 
S - S i l u r i a n  
O - Ordovician 
C - Cambrian 
P - Precambrian 

car - carbonate 

1s - limestone 
dol - dolomite 
ss - sandstone 
sh - sha le  
cg - conglomerate 

1imesCorre a,nd/or dolomite 

, . ,  . 

no mnemonic component 
. Indicates   uni t  is 
composed of many of 
the above rock types 

Symbols 
. .  

Boundary of bedrock  uni t  (approximate) . 
Boundary of bedrock u n i t   i n f e r r e d  in areas /-- ""' of s u r f i c i a l  cover 

. .  - a .  
a .  

* * *  . . *  L i m l t  of mapping 

Al1 units and symbols do not  necessarily appear on the map 



- - 1 0 -  

SbURCES OF XNFORMATION 

Bostock, H.S. 
1967: Physiographic Regions of Canada; Geol. Sum. Can. Map 12546, 

Hughes, 0.L. - 
1972: Surficial Geology of Northern Yukon Territory and Northwestern 

District of Mackenzie, Northwest Territories; Geol. Sum. Can. 69-36. 

Hughes, O.L. 
1973: Preliminary Map and Legend, Bell River 116P; Geol. S u n .  Can. 

(unpublished) 

Norris, D.K., Price, R.A., Mountjoy, E.W. 
1963: Geology, Northern Yukon Territory and Northwestern District 

of Mackenzie, Geol. S u n .  Can., map 10-1963. 

Prest, V.K., Grant, D . R , ,  Rampton, V.N. 
1967:  Glacial Map of Canada; Geol, Sum. Can. Map 12534. 



APPENDIX I, Part I 

Unconsolidated Granular Materlals 

Each map sheet has 8 surficial geology legend (see appendix). 

This legend, differentiated by means of patterns, only indicates granular 

material c lass i f ied  by genetic characterietics. In some cases only 

part of a map unit has been patterned, indicating that only that 

portion is considered a suitable -source for ganular material. 

. I .  Legend 

GLACIOFLUVXAL 

coarse grained granular material: cobbles, pebbles ,  
gravel; may be mixed with, some coarse sand * 

1 
FLUVIAL 

MORAINAL 

MARINE 

mixed or  interbedded sand and gravel 

predominantly sand OK sand with some f ine  material 

coarse  grained granular mktcrial: cabbles pebbles, 
gravel; may be mixed with some coarse sand. 

mixed or interbedded sand and gravel 

predominantly sand or sand with some f i n e  material 

c 

only sand-and gravel deposits are patterned 
. .  

. c  

predominantly till; unsorted matrix of s i l t ,  clay,  and 
sand imbedded with pebb?es, cobbles and boulders 

coarse grained  granular  material: cobbles, pebbles ,  
gravel; may be mixed with  coarse sand 

mixed or interbedded sand and gravel 

predominantly sand or sand with some fine  material 

* .  
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EOLIAN 

COLLUVIUM 

' .  
( Iî ) 

fine and medium sandy material 

only the patterned area is coarse grained 

Symbols 

eskers 

gravel mounds 

morainal ridge found within moraine 

limit of glaciation 



TEXTTJRE 

f fen 
P Peat 
c c lay  
si silt 
a sand 
g grave l  
b boulder 
t till 

Complex Units: 

SurfZcial  Geology and Landforms 
(glaciated  areas)  

GENESIS . MORPHOLOGY 

O organic 
M morainic 
G g l ac io f   l uv ia l  
L lacus t r i n e  
A a l l u v i a l  

f l u v i a l  
C c o l l u v i a l  
E eo l i an  
U upland, rol l ing  

R rock  outcrop 
bedrock  controlled 

v veneer 
p plain 
d drumlin 
S 
t 
h 
r 
e 
E 
m 

k 
C 

X 

fluted s t r i a t e d  
terrace 
hummocky 
ridged 
eroded 
fan 
rol l ing 
channelled 
ke t t l e d  
thermokarst 
complex 

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

SLOPE ( superscr ip t )  

1 moderate 

2 steep 
(<SO) 

(5' - 15'). 

>IS0  normally 
i n  Cx u n i t  

Using a l l  four  elements of the  legend, a smooth ground moraine surface 
with moderate slope would be Mpl; hummocky and r idged  glaci .of luvia1  gravel  
would be gGhr. Note that t he re  are i n c o n s i s t e n c i e s   i n   t h e  use of Mp and 
Mv mainly because of t h e   d i f f i c u l t y   l n - e s t i m a t i n g  till  thickness.  

. 
. .  



AFPENDXX Part ( i i i )  
UNGLACIATED TERRAIN LEGEND 

Preliminary Legend 

- Hughes, 1973 

1 - Physiographic Unit 
M = more than 4 5 h  (1500 f t. 1 local se l fe f  - 
H = between 15Om (500 f t . )  and 45Om (1500 E t . )  local  relief 
L = between 3Om (100 E t  .> and 15Om (500 E t .  ) local  relief 
P = less than 3Om (100 f t . )  local  relief 
B = Pediment 

i.e. A gently  sloping,  rock-floored erosion surface at the base of a 
receding mountain front or plateau escarpment, or range of hills. 

S = Scarp . .  
2 - Rock Type (no differentiation  with age) 

A = a r g i l l i t e  
C = carbonates (limestone and dolomite) 
Cg= conglomerate 
Ch= chert 
G = granite 
Q = quartzite 
S = sandstone 
Sh= shale 
S i =  s i l t s tone  
V = volcanics 

9 - 

3 - Slope Class 

4 = greater than 35' 
3 = 150 t o  35O 
2 = 5 0  t o  15O 
1 = less than 5' ( f lat  ox: gently  sloping  valley floors) 

l e s s  than 5' ( f lat  or gently sloping h i l l  or mountain tops) 
* 

N . B .  Slopes are 1Psted i n  order of abundance. 
i.e. 3 2 0  = . 

/ 
/ 

I L. I 3 

I / 



TY PSCAL HhXES 

Well qraded qrovblr, grovel-sand mi:fures, 
hitla or na ïmes. 

Poorly qradcd qrarels, prmel-sand mixtures, 
~~ 

l i ttle w 110 fmrs. 

GC 

Wlde range In groin strts a d  wbrtont io l  
onounlr 01 n!l mlermedmte part ic le  s i les 
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5 - Morphologic Vodifier 
. . ---&.. 

6 -  

Additional Information Related to the Bedrock Configuration, 

c = cuesta (flank or slope of a h i l l )  
m = mesa (tableland, f l a t  topped mountain) 
d dissected (when unit is divided by deep incisions) 
p = plain 

Miscellaneous 

R.G. Rock Glacier 

R. S .  Rock Slide 

. 


