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SUMMARY 

Deposits of unconsolidated granular material in  

Lake map area are widely separated and of variable size. 

the Blackwater 

Sand and gravel 

are of glaciofluvial,  fluvial and lacustrine origin and vary in thickness 

up to 25' . Much of the map area is  covered by wet lowlands and 

muskeg. 

Flat lying shale and sandstone underlie the Great Bear Plain, 

Carbonate rocks form the  Franklin Mountains. The shale and sandstone 

could be ripped for subgrade material,  while the limestone and dolomite 

could be crushed for aggregate. 
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derived bedrock map the rock units are grouped according t o  gross 

litholagy and age. This overlay indicates  the  availability of bedrock 

as an alternative to  unconsolidated material  for construction purposes. 

Far conveniences in description, - areas of granular material 

are numbered in Roman numerals on the Granular Resource map. Each area 

I 

I s  sequentially  listed in the tabular summary of materials in  the report. 



INTRODUCTION 

.. . - . .  . .. 

This   report   a t tempts   to  assess the q u a l i t y  and quantity  of 

granular materials ava i lab le   for   cons t ruc t ion  from both unconsolidated 

and bedrock S O U K C ~ S  i n  the Blackwater Lake map area. Sand and gravel 

of glaciofluvial and f luvia l  origin are good sources of unconsolidated 

construction material, Limestone and dolomite are good sources of 

construction  aggregate,  Shale is considered t o  be a source of subgrade 

material. IR 

The Infomption i n  t h i s  report and on the accompanying map 

has  been  compiled  largely from published and unpublished  manuscripts 

of t he  Geological Survey of Canada. Supplementary d a t a  on  depth, 

thickness, t ex ture  and ice content have been  obtaiiled from conf ident ia l  

repor t s  of o the r  government  departments and from industry.  

The b a s i c  document used i n  t h i s  com@ilation and from which 

a l l  areal da ta  were derived, is a manuscript   surficial   geology map of 

Blackwater Lake map area, a t  a scale of 1:125,000 (Hughes, 1972). The 
1- .- 
units of this surficial  geology map were .compiled pr imar i ly  from air- 

- 
photo in te rpre ta t ion   wi th  minimal f i e l d  checking. 

" 7. 

Areal extent of granular  depogits w a s  measured by. planimeter.. 
" 

An average  thickness for each  deposit w a s  estimated from t he   da t a  " 

mentioned  above and reduced  accoiding t o  variables  such as. drainae,- 

height above , t h e  water table and amount of ground ice. ..A volume of 

granular material for each deposit  was ca lcu la ted  from these considerations 

of area and thickness. These estimated volumes of available sand and 

- ,  

-" ..~. " - .- 
. " - " 

-. . 

_. - I -.. 

gravel  appear i n  a t abu la r  summary at the end of the. report 

A bedrock geology map has been  prepared as a t ransparent  

overlay sheet from the Geological Survey of Canada published bedrock 

map 30-1963 (Douglas, R. J .W. and hfacLean, B, , 1963) and from an unpublished 

manuscript map of a p o r t i o n  of the map area (Cook, D.G. 1972). On 'the 
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GENERAL GEOLOGY & PHYSIOGRAPHY 

Two physiographic regions are, represented on the  Blackwater 

Lake map. The Great Bear Plain  covers most of the  map area while  the 

Franklin  Mountains are found only i n  the  southwest corner (see f igu re  1 ) ~  

Deposits of sand  and gravel are found within  both  regions.  The deposi ts  

vary i n  s i z e  and are widely  separated. Bedrock consis t ing of carbonates 

. .  

and sha le   ou tcrops   in  the Franklin Mountains. Bedrock underlying the 

Great Bear Pla in  consists of sha le  and sandstone. 

Unconsolidated Deposits 

Glaciofluvial   Deposits,  G ,  sand and gravel.  

Sand and gravel  of g lac io f luv ia l  brigin found on the  Great 

Bear Plain  have formed channel  deposits and eskers.  Both types of 

deposits are elongated  ,roughIy  northwest - southeas t .  They average 15 

f ee t   i n   t h i ckness   excep t   fo r   t he   l a rge r   depos i t s   i n  the south where 

the average thickness is 25 feet. Wet lowlands and muskeg a v e r  much 

of the area between  the  deposits. 

Sand  and g r a v e l   i n   t h e  Fraaltlin Mountains  formed ag glaciq- 
,,, *. 

f l u v l a l  outwash deposits which were contained  within an intermontane 

valley.  These deposits are at least 25' i n  depth, are well drained, 
. .* 

. and have a low ground ice content. 

Approximately 80% of t he   g l ac io f luv ia l  graflular depo9its of .both 

the Great Bear Plain and the  Franklin Mountains l a  avai lab le  as 'a granular  
. -  

construction material. 
. -, 

T i l l ,  mixed with  coarse  gravel  has  fonaed small deposi ts  Qf 

low relief ( 5 ' )  which are ,&iquitous in the  Blackwater Lake map area. 

It is fe l t   tha t   these   depos i t s   o r ig ina ted  as c r e v a s s e   f i l l i n g s   i n   t h e  

g l ac i e r  (Hughes, personal  communication). On the map they are indica ted  

as short l ines  (5'55. Tl~e deposits trend roughly northeast-southwest, 

i" 
* 
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: 
i . e .  perpendicular t o  the  trend of the  chanriel and esker deposits.  

Because these crevasse f i l l i n g   d e p o s i t s  are small discontinuous, and 

contain only a s m a l l  percentage of coarse material, they are not considered 

as potential grinvlar  resources.  

Fluvial deposits,  F, sand and gravel  

Sand and gravel  of f l u v i a l  origin occur  only in the Franklin 

Mountains. The sources of material for this deposi t  are the  glacio- 

f l u v i a l  outwash deposi ts  and weathered material from the  mauntains. This 

deposit averages 10 f e e t  in depth. Ground ice content is low but the 

water table and water content are high.  Approximately 30% of t h e   f l u v i a l  

sands and gravel  are avai lab le  as a granular resource. 

Lacustrine  deposits,  Shc, sand  and  gravel. 

' Sand and gravel  are found south of Great Bear Lake a8 a " lacus t r ine  

a morainal till. The granular material averages 6 f e e t  i n  depth. The . 

* material has been ice and water sor ted  and is. found as ridges. Low-. 

lying areas Are covered  by a veneer of organic material. Approdmately 

5% of t he  material i n . t h i s  deposit  is avai lab le  as construct ion material. 

Bedrock 

' The bedroclc. geology of t h e  Blackktater Lake'  map area can be 

divided into two groups: the  flat-lying  bedrock  underlying  the Great . 

Bear Pla in  and the  uplifted  bedrock of the Franklin Mountains. 

. ." 



- 5 -  
- .  .: , 

, .. 

Cretaceous shale and eandstone,mderlie the Great Bear 

Plain. Both rock l ithologies weather easily,  are f l a t  lylng and , ?  

therefore  are  rarely exposed in the map areaJ The depth to bedrock 

is unknown but postulated to  be  less  than 20 feet .  
i,L 

In general the rocks of the Franklin Mountains are more 

coherent thaq rocks underlying the plain to the east. The Devonian 

carbonate' unit is comprised of the Hume and Bear Rock Formations. These 

formations comprise well bedded, rubbly limestone, dolomite with minor 

shale, and gypsum. 'The Ordovician carbonate unit is made up of the 

'i 

i 

. .  

" . .  - .  * " 
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MATERIALS 

unconsolidated granular material can b e  obtained from glacio- 

fluvial,   f luvial and lacustrine  origin. The glaciofluvial deposits 

of sand and gravel form relatively  ice-free ridges which vary in 

thickness up to 25'.  Between these ridges are w e t  luwlands covered 

by muskeg. The sand and gravel deposits of fluvial and lacustrine 

origin are less than 15' thick. The fluvial deposit hao a high water 

table. The lacustrine deposit is partially covered by organic material. 

These factors may limit their use as a granular resource. 

The deposits of unconsolidated material vary greatly in  size 

and thickness. They are widely separated and there are vast areas 

which have PO unconsolidated granular resources. 

The shale and sandstone underlying the Great Bear Plain 

and the Richardson Mountains can be ripped and used as subgrade ma terial 

. -  
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TABULAR SUMMARY , 

Description & Material Area Estimated Average 
sq. mi. Thickness (ft.) 

AREA I NORTHWEST CORNER OF MAP AREA 

(a) C f c ;  glaciofluvial; 12.69 
channelled; sand 
and gravel , 

(b) Gf ;  glaciof luvial; 2.27 
sand and gravel 

(c )  eskers; sand and 4.00 mi. 
gravel 

- AREA II NORTHEAST CORNER OF' MAP AREA 

(a) G f c ;  glaciofluvial; -5.04 
channelled; sand and 
gravel 

(b) G f ;  glaciofluvial; 4; 72 
sand and gravel 

(c) Shc; Lacustrine 32.60 
+ beach complex; 
sand and gravel 

(d) eskers ; sand and 45.00 mi. 
gravel . 

AREA I11 CENTRE PORTION OF MAP AREA 

(a) Gfc; glaciofluvial; .3.00 
channelled; sand 
and gravel 

(b) Gf ;  glaciofluvial 0.90 
sand and gravel; small . 
deposits  

(c) Cf; glaciofluvfsl; 2.27 
sand and gravel; 
large deposits  

15 

15 

10 

15 

15 

6 *  

10 ' 

15 

15 

25 . 

Estimated Volume of 
Granular Material 
(yd.3 x 106) 

to tal available 

198.25 158.60 

35.40 28.32 

0.16 0.13 

78.70 62.96 

73 . 80 59.04 

203.74. 101.87 ' 

1.75 1.40 

46.95 . 37.56 

14 .OS 11.2.4 

58.98 . 47.18 

& 
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Description & Material Area Estimate a Average 
sq. mi. Thickness (ft.) 

AREA IV NORTHEAST OF BLACKWATER LAKE 

(a) (;fc, glaciofluvial; 3.20 
channelled; sand and 
gravel 

(b) Ef; glaciofluvial; 0.27 
sand and gravel 

( c )  eskers ; sand and 2.00 mi. 
gravel 

AREA V SOUTHEAST CORNER OF MAP AREA 

(a) Gfc; glaciofluvial; 0.74 
channelled; sand 
and gravel 

(b) eskers;  sand and 27,52 mi. 
gravel 

AREA V I  EAST OF BLACKWATER LAKE 
(a)' Gfc; glaciofluvial; 3.83 

channelled; sand 
and gravel;  small 
deposits 

(b) Gfc; glaciofluvial; 16.91 
channelled; sand 
and g r a v e l   l a r g e  ' 
deposits 

( c )  Gf; glaciofluvial; 1.48 
sand and gravel; 
small depos i ts  

(d) Gf; glaciof luvial;  2.34 
sand and gravel; 
large deposits 

(e) eskers; sand and , 39.52 mi. 
gravel 

" . . 

15 

15 

10 

15 

10 

15 

25 

15 

25 

10 

Estimated Volum e 

50 . 00 

4.25 

0.08 

11.60 

59.80 

440.07 

23.20 

of 
Granular Material 
(rad x 106) 

total  available 

60.98 

1.54  

40.00 

3.40 

0.06 

9.28 

0.86 

47.84 

352.05 

18,56 

48.78 

1.23 
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Description Estimated Volume of 
Granular Material 
( y d ~ 3  X 106) 

& Material Area Estimated Average 
sq. mi. Thickness (ft,) 

available total 

21.35 

4.90 

232.74 

6.10 

18.28 

AREA VI1 WEST OF BLACKWATER LAKE 

(a) Gfc; glaciofluvial;  1.37 15 
channelled; sand 
and gravel 

(b) G f ;  glaciofluvial; 0.31 15 

AREA VI11 FRANKLIN MOUNTAINS 

(a) G f ;  glaciof luvial; 8.94 25 
sand and gravel 

17.08 

3.92 

186.19 

4.88 (b) c;Ec; glaciof luvial ; 0.39 15 * 

channelled; sand 
and gravel 

(c) E; fluvial; 1; 76 10 
sand and gravel 

5.48 
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. 

. -  . " , .  
. 

.. - . .- " 



APPENDIX I, Par t 1  . *  

Unconsolidated Granular Materials 

Each map sheet has a surficial geology legend (see appendix) , 

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

material classified by genetic characteristics. In some cases only 

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

GLACIOFLUVTAL 

I 1 

portion is considered a suitable source for ganular" material. 

ElWlAJ. 

Legend 

coarse grained granular  material:  cobbles,  pebbles, 
gravel; may. bz"mixed with some coarse sand - .  
mixed or interbedded sand and gravel 

predominantly sand or sand with'some fine material 
f .  

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

mixed or interbedded sand and gravel . 

prddominantly sand or sand *with some fine material 
. .  

only sand  and gravel deposits -are patterned 
. a  

MORAINAL - 

MARINE 
m... m e  coarse  grained granular material: cobbles, pebbles,  

gravel; may be mixed with caarse sand 

-1 mixed or interbedded sand and gravel 

...*........... predominantly sand or sand wi th .  some E i ne  material ............*. 



EOLIAN 

COUUVIUM 

fine and fnedium sandy material 

only the patterned area is coarse grained 

Symbols 

+ .% gravel mounds - morainal ridge found within moraine 

/&: 0 ' H  

crevasse f i l l i n g s  

. .  i 



mL. rock .units which appear on the accompanying overlay are a geological 

/ f l y  ,'Tag accl'?ding t o  gross l i thology and age; 

ThLle units were derivedfrom a more deta i led  geological map, whose 

c"y,i8.. "1- *- 
"..*=. were S I ~ ~ ~ ~  vided  largely on the b a s i s  of airphoto and s t r a t ig raph ic  

, 7 , E=?retati''+!. The uni t s  are i den t i f i ed  by a two component code. The f i r s t  

I- ,&@+ *' I ' is ripper case and designates  age which is followed by a mnemonic 

,$"" . ,088 l i thology,  e.g. D l s  - Devonian limestone. When no l i thology 

# * ' J  7 d  skvws the %e component, t h e  unit is composed of many of the  rock  types 

6 .&sating Lit 

,wp,/d below + 
$ ,; 

\./ 

Legend 

Symbols 

car - carbonate 

1s - limestone 

ss - sandstone 
$8 - s i l t s t o n e  

cong - conglomerate 

11- tone and/or dolomite 
. .  

do$ '- dolodte  

eh - s h d k  

no mnemonic component .indicates 
unit is composed of many of-  the 
above, rock types 

Boundary of bedrock unit (appfoximate) 

Boundary of bedrock unit inferred in 
areas of surficlal  cover 

~imit: if mapping 

"" . ." - ." All units and symbols are not necessarily on this map 



APPENDIX 

Granular 

1, (Part 

Resource 

iii) 

GRANufsLR 

area 

RESOURCE UNITS 

(see text for corresponding 

. .  

description) 



APPENDIX I, Part III 

TEXTURE 

f fen 

SURFICIAL GEOLOGY AND LANDFORMS 

GENESIS 

0 organic 

MORPHOLOGY SLOPE (superscript) I 

v veneer 1 moderate 
- $  

c clay G glaciofluvLal d drumlin 2 steep 

si s i l t  L lacustrine s fluted striated (5' - 15') 
s sand A alluvial 1: terrace >lSO normally 

g gravel 

b boulder 

t till 

f l w i a l  h hummocky 

C colluvial r ridged 

' E eolian e eroded' 

U upland, rolling € fan 

bedrock controlled m rolling 

R rock outcrop 

Sbc shore line 

complex . 

c -channelied 

k kettled 

thermokarat 

x complex 

in cx unit 

Complex Units: 

e.g. in:  Mp-EO, fO constitutes 25% to  49% of area 
: Mp/fO,, fO = 5% - 24% of area 

Using a l l  four elements of the legend, a smooth ground moraine surface w i t h  
. c. 

moderate slope would be tMpl; hummocky and ridged glaciofluvial gravel 

would be gar. Note that there  are  inconsistencies in the use of Mp and Mv 

mainly because of the d i f f i c u l t y  in estimating till thickness. 






