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SUMMARY 

Unconsolidated granular material i n  the F o r t  McPherson 

area occurs as small, widely scattered depos i t s .  Glaciofluvial 

and f l u v i a l  depos i t s  are found west of the Peel River; eske r s  

and morainal r i d g e s  make up the  d e p o s i t s  east  of it. Shale bedrock 

in the! vicinity of t h e  settlement of For t  McPherson is near t h e  

surface, r ippab lc  and p r e s e n t l y  being Gsed for cons t ruc t ion  of 

t he  Dernpster Highway. Access %O t he  coherent bedrock of t h e  Richardson 

Mountaim is d t i f t c u l t .  
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INTRODUCTXON 

This r e p o r t  attempts t o  assess the quanr-ity of g r a n u l a r  

material available for cons t ruc t ion  from both unconsol.idnt.t~d and bcdrocl; 

sources. G l a c i o f l u v i a l  and fluvial materials are considered E-irst ra te  

sources of sand and gravel. Lacustrine depos i t s  are of v a r i a h l e  qual. i ty 

whereas e o l i a n  material is of limited use because of its fi.11.e texture.  

Generally, moraines have been considered only where they a r e  1;rzown t o  brr: 

hummocky and t a  contain some coarse granular material. Tcmizal  rnarni.nm, 

f o r  t he  purpose of t h i s  report, are considered to be  s u u r c v s  of gral.iular 

material whereas ground moraines are not .  

Bedrock has been considered only if i t  Is coherent  and resis:t:nt 

t o  weathering, i .e.  , l imes tones ,  dolomites, sandstones an.d T I I O S ~  rocks ri,! 

Precambrian age. Other rock types, such as shales could b e  uscd as f i l l .  

f o r  road. and o t h e r  construction uses. 

The in format ion   in  this report and on tht. accantpar-;ying map has 

been compiled l a r g e l y  from published and unpublished manus cripts and .  !)y 

personal communication with o f f i c e r s  of the Geological Survcy of Canada. 

Supplementary data, mainly on depths, t h i c k n e s s e s  and, i n  $unle c a s e s ,  on 

texture of deposits have been obtained from c o n f i d e n t i a l  rcports of othcr  

* government departments and industry. (See Sources of XnForm\tian). J!ll.cld 

' checking was carried out   during the emmer of 19'12. 

The basic document used i n  t h i s  compilation and f:rcm which K l 7 .  

areal data were obtained is a surficial  geology map a t  a sca1.e of  1:1:!5,000 

(Hughes, 1972) .  It: is indexed as GSC Open F i l e  Nunher 97 and may bc viewed 

at Geological  Survey of Canada offices in Ottawa, Calgary and Vancouver; 

ozalid copies may be obtained at nominal cost .  All major uncon9olid:l ted 

granular deposits of granular material pre represmted at t h i s  scale. 

. .  
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The map for granular material has been derived  from the 

bas ic  s u r f i c i a l  geology map in conjunction w i t h  field observations on 

th ickness ,   t ex ture ,  ice content,   drainage, and t h e   v a r i a b i l i t y  of the 

map un i t s .  

A d d i t i o n a l  information was gathered from seismic shot  hole 

records and samples , and from o t h e r   d r i l l  hole logs .  

Areal ex ten t  of depos i t s  was estimated by planimeter. 

thickness for each  deposit  was estimated from the data mentionel 

Average 

d abovc 

and adjusted  according  to   several  variables such as drainage, height 

above water table, and amount of ground ice. I F ~ O I U  this , a volume of 

granular material was estimated. A l l  esimated volumes-of  material  appear 

i n  a t abu la r  summary at the end of t h e  paper .  

In  addition t o   t h e  estimates of unconsolidated granular 

material, a derivative  bedrock geology map has been p r e p a r e d  as an 

overlay shee t .  This is  intended to indicate where bedrock, suitable f o r  

crushing o r   f i l l ,  could be ex t r ac t ed  if unconsolidated material i s  not 

avai lab le .  

For purposes of description, areas of grantilar material are 

outlined on t h e  s u r f i c i a l  geology map and are numbered to correspond'to a 

tabular summary of materials. A~eas  which appear ta have l i t t l e  material 

wi th  respect to a n t i c i p a t e d  demand o r  areas which r equ i r e  more de ta i l ed  

work are discussed in t h e  repart. 



PHYSIOGRAPHIC REGIONS 



- 3 -  

GENEKAL GEOLOGY AND PEIYSIOGWIIY 

Four physiographic  regions are represented in the  F o r t  McPherson 

map area: Peel P l a i n  in the  southeast, Mackenzie Delta in the nor theas t ;  

Pee l  Plateau in the w e s t ;  and Richardson l iountains i n  the extreme western 

p o r t i o n  of t h e  map area (Bostock, 1967). Unconsolidated granular material 

is s c a t t e r e d  sparsely i n  a l l  phys iographic  regions except  on the, Mackenzfe 

Delta which consists exc lus ive ly  of si l ts  and clays (Hughes, 1972). 

Bedrock, except i n  the  Richardsan Mountains, is covered by 

s u r f i c i a l   d e p o s i t s  which vary in thickness up t o  50' .  The Richardson. 

Mountains rise up t o  4000' In elevation with surf ic i .a l  d e p o s i t s  be ing  fauncl 

only i n  t h e   v a l l e y s .  Shales, sandstones and conglomerates underlie most 

of the P e e l   P l a i n  and Plateau  (Douglas ,  R. J.W. and MacLean, B . ,  1963) ; 

A ground  moraine covered t h i s  bedrock dur ing  the aclvance' of the continental  

g l a c i e r .  Dur'ing i t s  r e t r e a t  granular material was d e p o s i t e d  in the  form 

of morainal ridges, terraces and e s k e r s i n   a s s o c i a t i o n  with the development 

of. g l a c i o f l u v i a l   c h a n n e l s .  Other granular d e p o s i t s  in t h i s  map area are 

f l u v i a l   d e p o s i t s  formed  on  the west side of t h e  Peel- River s ince g l a c i n t i o c .  

Unconsolidated Deposits 

Glaciofluvial Depos i t s ,  sand and gravel, G 

Sand and gravel occur Ln t h i s  map area as t e r r a c e  and C h m r d  del?osits, 

and eskers. The major terrace and channel' deposits are found in g l a c i a l  outwash 

channels. The majority of these deposits  are found west of t h c  Peel River and 

east of the  Richardson  Mountains.  Minor deposits  are found on the Peel P l n l n .  

Eskers are predominant on the  Peel Plain but exhibit nd preferred 

direction. 

All t h r e e   g l a c i o f l u v i a l  deposits are composed of sand and gravel. 

Thcy vary in thickness between 10 and 40 $cet and con ta in  approximately 

80% avn i l ab le  ,granular construction material. 



- 4 -  

F l u v i a l  Deposits, F 

Fluvia l  deposits  produced only by fast flowing water are 

l i k e l y  t o  con ta in  granular material suitable f o r  construction purposcs. 

In the Fort McPherson map area such conditions are met in the Richardson 

Mountains and t h e  Peel Plateau. These riveirs have formed deep valleys 

and canyons and have carried coarse grained material from the mountains 

onto the Plateau where they have been depos i t ed .  The coarse material 

eroded from the river valleys has been deposit led at the mouth of the Peel  

River, and i t s  respect-ivc tributaries. 

These d e p o s i t s  tend to be t h i n  (10r-20'), but approximately 

* 802 is estimated to be avallable as granulaz.materia1. 

Morainal D e p o s i t s ,  M 

End moraines and morainal r idges,  contain gravel  material 

mixed w i t h  a f i n e  matrix - a till.. The r e su l t3ng  topography is 

hv~nnlpcky or r o l l i n g .  High ice conterit and t h e  *large amount of fines, 

limit the use of this material. f o r  constructlor1 purposes .  Only 1% 

is  considered available and useful as granular' material. 

1 '  

BSeqck Geology " 

The bedrock geology of the For t  .McPl~ersÔn map area can bc' 

div ided  into two groups: the f l a t - l y i n g  bedrock underlying the Peel. P l a i n  . 

and Plateau; t h e  u p l i f t e d  bedrock of the Richardson Mountains. 

Devonian and Cretaceous shale, minor sands tone  and conglomerate 

under l i e  the Peel  Plain and Plateau. The shale is f i n e  g ra ined ,  f i s s i l e ,  

has  a low moisture cantcnt and is r ippable   which makes it a good sourcf: 

of construction material. The d e p h  t o  bedrocic v a r i e s  but  is usually 

. . . . . . " .. 
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no grea te r   than  20'. Shale is presently being used as ,cons t ruc t ion '  

material on the  Dempster Highway between Arctic Red River and F o r t  

McPherson. 

In general the rocks of the Richardson Mountains are more 

coherent than rocks underlying the lowlands t o   t he  east .  In age,the 

rocks range from Cambrian to Cretaceous with the major i ty  of t h e  rock 

being o f  Permian, Jurassic and Cretaceous ages. Rock types vaxy g r e a t l y  

but: include quartzite, limestone, sandstone, conglomerate and shale. 

Many of the units have not been mapped i n  d e t a i l  and hence are undivided 

on the bedrock overlay sheet. Most of the coherent rock when crushed 

would make exce l l en t  aggregate ,  but access  is d i f f i c u l t .  

. .. 
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MATERIALS 

The majority of the unconsolidated granular materials are 

situated to the west of  the Peel River'on the  Peel Plateau and i n  the  

f o o t h i l l s  of  the Richardson Mountains. These consis t  of g l a c i o f l u v i a l  

terrace and channel  deposits (up t o  50' tllick) and fluvial p l a i n  

deposits (less than 20' t h i c k ) ,  

East of the P e e l  River on the Pee1 Pl.ain prXncipa1 d e p o s i t s  

a re  eskers 10'-20' in h e i g h t ,  composed o f  sand and gravel2 and 

morainal ridges, composed of glacial till. 

The unconsolidated g ranu la r  depos:its sui table  as construction 

materials i n  this map area are s r a a l l  and w t d c l y  separated thus the use of 

crushed and r i p p e d  bedrock for construction material. may be  required. 

The shales  between Arctic Red Ri.ver and Fort ,  McPlzersoli are be ing  r ipped  

and use4 i n  t h e  construction of the Dempster Highway. This prac t ice  as 

well as crushing bedrock may be  ccmtinued in the construction of  t h e  

Dempster Highway w e s t  of For t  licPherson. 

The sett lement of F o r t  McPherson has two saurces of cons t ruc t ion  

material; f l u c i a 1  sand and gravel from the Peel River and shale bedrock. 

Both sources have t h e i r  limitations and fu r the r  work sI1ouIL.d be carr ied o u t  

to f i n d  o t h e r  sources of g r h z d a r  construcfion material. 
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TABULAR SUMEXARY 

IS crip t i o n  and Material Area 
(sq. mi.> 

De 

Area I FORT MCPHERSON- 
EAST 

a) 
till; 
morainal hunlmocky . 

b)  
till; morainal 
rolling. 

e> gGc 
glaciof luvial   channel led;  
gravel. 

d) 5 
glaciofluvial; 
sand and gravel. 

e )  s ,s i ,  Glp 
glac io lacus t r ine  
plain; sand and silt. 

. (appendix II ,  
s t a t i o n  108) 

f )  Eskers; . 
. sand and gravel. 

Area II Fort McPherson - 
southeast 

4 .59  

.20 

.39 

.16 

18.0 mi. 

Es timated Es tima t ed Valwne of 
Average Granular Material 
Thickness 

(y d s  x 10 ) 3 6 
(ft. 1 

50 

50 

- 12 

12 

. 10 

total 

237.73 

10.16 

4.88 

1.96 

.54 

a) - tMh * .71 
till; morainal hummocky. 

b) Qr,Gh.GP .36 
glaciofluvial ridged, 
hummocky, plain; sand 
and gravel. 

c) Eskers; 
sand and  gravel. 
(appendix II, 
station 109) 

d)  Esker; 
sand and gravel, 

2.60 mi. 

7.00 ml.. 

50 36.65 

12 ' 4.36 

10 .O8 

10 .24 

available 

2.35 

.10 

3.90 

1.56 

42 

36 

3.46 

06 

.16 
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Description and Material Area 
(sq. mi.) 

Estimated 
Average 
Thickness 
( f t  1 

Estimated Volume of 
Granular Material 

(yds x 10 ) 3 6 

t o t a l  available Area III LOWER I-IUSKY 
CHANNEL - WEST 
SHORE 

a> 9.40 
al.luvia1 p l a i n ;  
gravel,  

8 

12 

78.21 39.10 

18 .56  13.80 b)  gGt: 1 . 4 9  
irgciof l u v j  al terraced ; 
gravel.  
(appendix IT, station 11.0) 

.2a 12 c >  5 
g lnc io f1 ,uvLa l ;  
sand and grave l .  

3.44 2 .74  

19.96 

10.82 I I  

20 O1 

70.39 

87.84  

4.80 8 39.93 

b) "2" ~ h r v  2.51 a 
a l l u v i a l  tc:rraced, 
veneer; g r n v c l .  

1 

21.73 

Area V FORT ,MCPHERSON 
WEST 

12 27 58 

Area  V I  BAXRTICR RIDGE 

16 93 12 , . .  140.83 

109.80 

gravel.  

2 . 9 3  36 
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Description and Material Area E S t i K M t d  Est:  h a t e d  Volume of 
(sq. mi.) Average Grnnuiar Material 

Thickness 
( f t .  1 (yds3 x 10 ) 

6 

t o t a l  available 

b) GE - 
g l a c i o f l u v i a l  fan; 
sand and grave l .  

51 

c )  %t 
L . 4 3  
glaciofluvial terraced; 
sand and gravel. 

d)  g Q  
a l l u v i a l  plain; 

1.10 

36 19.08 15 20 

36 

1 2  

gravel. 

e )  Esker; 2.0 mi. ' 10 
sand and gravel. 

16 .08  

5.50 

. O6 

12.86 

4 .54  

04 
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APPENDIX I, Part I 

Unconsolidated Granular Materials 

Each map sheet ha3 a surficial geology legend (see appcnd3.x). 

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 tha t  only t h a t  

p o r t l m  is considered a suitable source fo r  ganular material. 

Legend 

GLACIOFLUVIAI, 

GLACIOLACUSTRINE 

FLUVIAL 

MORAINAL 

MARINE 

............... ............... ............... 

coarse grained granular material: cobbles ,  pcbb l e s  I 

gravel; may be mixed with’  some coarse sand 

mixed or interbedded sand and gravel 

predominantly sand or sand with some fine material 

coarse grained granular material: cobbles,  pcbLles ,  
gravel; may be mixed with  sorqe coarse sand.  I 

mixed or interbedded sand and gravel 

predominantly sand or 

only sand and gravel I 

sand with some fine material  

deposifs are patterned 
. .  

predominantly till; unsorted matrix of s i l t , ,  c l a y ,  and 
sand imbedded with pebbles ,  cobbles and bou1.rk.r~ 

coarse grained granular material: cobbles ,  peSbl.es 
gravel; may be mixed w i t h  coarse sand 

mixed or interbedded sand and gravel 

predominantly sand or sand with somc f i n e  mntcr%al 



EOLIhV 

COI,LUVIUPf 

w- 

fine and medium sandy material 

.only t he  pa t te rned  area is coarse grained 

Symbols 

eskers 

gravel mounds 

morainal ridge found with in  moraine 

I 
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APPENDIX I Tart (ii) 

Bedrock Geology 

(black line overlay) 

The rock units which appear on t h e  accompanying overlay are an engineering 

geologica l  grouping according t o  gross l i t h o l o g y  an3 age. 

These units w:?rc derived from a more de ta i led  geo log ica l  map ,, whose 11uj.t~ 

were subdivided largely on the bas i s  of a l rpho to  and stratigraphic in te rpre tn t lon .  

The units are, ident i f i ed  by a t w o  componel?t code. The f i rs t  component is upper  

case and designates age which t s  followed by a mn.emonic des igna t ing  gross l i t h o l o g y ,  

e .  g. Dls - Devonian l imestone.  \?hen no l i t h o l o g y  foll.ows the agc component, Che 

mit: is composed of many of the, rock types Zlsted below, 

. Legend 

T - Ter t i , a ry  a 

K - Cret.aceous 
J R  - Jurassic 
TR - Triassic 
Pr - .  Perm i,zn 

. C - Carboniferous 
D - Devonian 

. S - S i l u r i a n  
O - O r d o v i c i a n  
€ - Cambrian 
P - Precailbrian 

Boundary af  bedrock u n i t  (approxlmate) 

Limit of mapping 



APPENDIX I, Part (iii) 

GRANULAR RESOURCE UNITS 

I GKANULAR RESOURCE AREAS (black) 

granular resource area (see text f o r  
corresponding description) 



APPENDIX I, Part (iv) 

Surficial. Geology and Landforms 

TEXTURE GENESIS MORPHOLOGY SLOPE (SUpeKSCript) 

f 
P 

si 
C 

s 

fen 
peat 
clay 
Silt 
sand 
gravel 
boulder 
till 

O 
M 
G 
L 
A 

C 
E 
U 

R 

organlc V 
morainic P 
glaciofluvial d 
lactxs t r i n e  6 

alluvial ' t  
fluvial h 
col luvia l  K 
eol ian e 
upland,  rolling f 
bedrock control led m 
rock outcrop C 

k 

X 

YelleE!r 1 moderate 
p l a i n  (<5O> 
drumlin 2 steep 
fluted striated (50 - 150) 
terrace 
hunlmocky . 
r i d g e d  
eroded in Cr: unit 
fan 
r o l l i n g  
channelled 
kettled 
thermokarst 

O >15 normally 

Con1p lex 

Complex Units: 

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

Using all  four elements of the legend, a smooth ground moraine surface 
with .moderate s lope  would be Mpl; hummocky a,nd 'ridged g l a c i o f l u v i a l  gravel 
would be gGhr. Note that there are inconsistencies in the  use of  Mp and . 
Mv mainly because of the difficulty i n v e s t h a t i n g  t i l l  t h i c t  Lness. 



TEXTURAL DATA 

The t ex tu ra l  data presented i n  t h i s  appendix was gathered during 

the surnrner of 1972 when s p o t  checking of s u r f i c i a l  and bedrock sources of 

g r a n d  31- mter ia l s  was carried o u t .  Although these grain s5ze curves were 

pJ.ott;!d frcm the test, results of s ingle  samples, it i s  be l i eved  t h a t  the 

satnples Z R  representative of the deposits  tested.  

Reference ta samples are by s t a t i o n  and sample number. Cross 

reference v i t h  the  "Tabular Summary" and UTM grid is included 80 t h a t  

SAMPLE LOCATIONS 

I""- " 

i 9 4  

I""-. 

SAMPLE 

LV81-72 

1x82-72 . 

LY95-72 

LV96-72 

LV9 7- 7 2 
." 

T 
FORT MCPHERSON 

- 
TABULAR SUMMARY 

AREA 

Va 

VIIa 

Ie 

IIC 

IIIb 

UNIT 

Ft 

s , s iGlp 

Esker 

Gt 

GRID REFER. 

UTM - 
MN816860 

ML816129 

NK426658 

NK322538 

MK729388 
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