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ABSTRACT

Aggregate materials present in parts of the Fort McMurray (74D) map
area were studied in 1987. This study areas covers 1385km2 on four 1:50000
map sheets at a regional mapping level. The program consisted of compiling
existing information, air photo interpretation, field investigation of
sites and laboratory analyses. In addition, selected sites, identified as
prospects in a previous air photo study, were evaluated. Sand and gravel
are distributed unevenly and are of variable quality and quantity. Most of
the granular material in the study area is sand. The major sand and gravel
deposits in the study area are glaciofluvial in origin (meltwater channel
and kame). Major deposits in the northern part of the study area, adjacent
to the Clearwater and Athabasca Rivers, are meltwater channel deposits. 1In
the southern part of the study area, aggregate material has been extracted
from kames.



INTRODUCTION

This study is part of a program initiated in 1976 by the Alberta
Research Council and Alberta Forestry, Lands and Wildlife to provide
information on the aggregate resources of the Province of Alberta. The
area of study (Figure 1), level of detail and materials to be investigated
were determined by the Resource Evaluation and Planning Division (REAP) of
Alberta Forestry, Lands and Wildlife (AFLW). The actual investigations
were conducted by the Alberta Geological Survey, a department of the
Alberta Research Council.

The study was completed at the regional mapping level (category 3,
Table 1). This type of mapping is designed to provide a minimum data level
for local and regional planning and management of aggregate resources in
the province and to form a base for resource management.

Two major study areas are defined in the Fort McMurray (74D) map
sheet. The northern study area is bounded on the south by the southern
boundary of map sheet 74D/11 and on the north by the northern boundary of
Township 90 in map sheet 74D/14. The eastern and western boundaries of the
northern study area are the boundaries of the map sheets. The southern
study area consists of Townships 83 and 84, Range 11 in map areas 74D/4 and
74D/5. Selected sites were visited in map sheets 74D/3 and 74D/6. Ft.
McMurray, with a population of approximately 35 000 is the population
centre for the region.
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camp were of special assistance.

METHODS

The study was initiated with the review and compilation of existing
information. Included were data from water well logs from Alberta
Environment and the files of Alberta Transportation.

The next stage of the investigation involved air photo interpretation
of the study area by the principal investigators. This provided a base of
information comparable to category 5 as shown on table 1. The primary area
of interest to AFLW was then studied in more detail and a number of sites
were identified for ground checking.

Field work was conducted in June, July and August, 1987 by foot,
three-wheel all terrain cycle, truck amd helicopter. Summer access by
wheeled vehicles is limited. However, all of the important features
identified were visited. Samples were returned to the laboratory for grain
size and petrographic analyses. A limited number of geophysical traverses
using a Geonics EM31 were made in an attempt to detect buried granular
material.

This report is based mainly on surface geological observation, field
checking and limited laboratory data. Application of the results should
take into account the reconnaissance nature of the study.

GEOLOGY

Physiography and Bedrock

Major physiographic features (Pettapiece, 1986) within the northern
study area are classified in two sections from the Northern Alberta
Lowlands Region and one section from the Saskatchewan Plains Region. The
two sections in the Northern Alberta Lowlands Region (Figure 2) are the
McMurray Lowland Section and the Wabasca Lowland Section. Within each of
these sections are two districts. The Dover Plain District in the McMurray



Table 1. AGGREGATE INVENTORY MAPPING LEVELS

Format Reconnaissance Study Enhanced Reconnaissance Study Regional Mapping Detailed Mapping Deposit Evaluation
5 4 3 2 1
Scale 1:250,000 1:250,000 1:50,000 1:10,000 1:10,000 or
(Common)  (approx. 11x14 townships) (approx. 11x14 townships) (approx. 3Ix3 townships) larger
Derived from existing Derived from existing Aerial photograph Sedimentological Test pitting on an
Mapping surficial geology surficial geology interpretation studies. Site established grid.
Methodology information. information, Field traverses. examination. Hole logging.
Aerial photograph Aerial photograph Site examinations, Deposit testing. Materials analysis.
interpretation. interpretation. Selected deposit Laboratory testing.
Some field traverses testing. Laboratory
and site examination. testing,
Broad scale planning. Broad scale planning, Land use planning. Land management, Deposit evaluation,
Uses Preliminary aggregate Preliminary aggregate Resource management. Reserve estimates. Development plan
exploration. exploration. Resource estimates. Deposit management, preparation.
Preliminary resource
assessment,
Only potential areas Potential areas suitable Estimates deposit Establishes deposit Precise quality and
suitable for finding for finding deposits are boundaries and gives boundaries. Refines quantity estimates.
deposits shown. shown., Some deposits are quality and quantity quantity/quality Deposit variations
examined. estimations. information. identified.
Comments
Fairly quick and in- A map will take 6 months A map may take 8 Fairly expensive Very expensive
expensive to produce. to a year to produce, months to a year to survey, survey,
produce.
OQutput 2 map sheets per 1 map sheet per 2 to 3 map sheets Special projects Special projects

prof-year,

prof-year,

per prof-year.

only.

only.
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Figure 2. Physiography and Bedrock of the Study Area.
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Lowland Section covers parts of two townships and four ranges and reaches a
maximum elevation of 490m. The Kearl Lake Plain, also in the McMurray
towland Section, covers parts of three townships and three ranges and
~eaches a maximum elevation of 460m. The Athabasca Valley District in the
wabasca Lowland Section covers parts of four townships and four ranges and
reaches a minumum elevation of 250m. The section in the Saskachewan Plains
region (Figure 2) is the Methy Portage Plains Section. Within this
section, the Steepbank Plain District covers parts of three townships and
two ranges and reaches a maximum elevation of 520m.

The southern study area plus the selected sites have physiographic
ceatures in one section from the Northern Alberta Lowlands Region and one
section from the Northern Alberta Uplands Region. The section in the
Northern Alberta Lowlands Region is the Wabasca Lowland Section which in
turn is subdivided into two districts. The Wabasca Plain Districts covers
parts of two townships and one range and reaches a minimum elevation of
550m. The Algar Plain District covers part of one township and one range
and reaches a minimum elevation of 430m. The section in the Northern
Alberta Uplands is the Stony Mountain Upland Section. Within this section
is the Crow Lake Upland District which covers parts of two townships and
one range, at a maximum elevation of 760m.

Bedrock (Figure 2) in the northern study area is mainly Early
Cretaceous in age and is underlain by rock of Devonian Age. The Dover
Plain District and the Kearl Lake Plain District are underlain by three
formations of Lower Creatceous material. The McMurray Formation is a thick
bedded, quartzose sandstone and siltstone, oil impregnated, marine deposit.
The Clearwater Formation consists of dark gray, marine, fossiliferous,
silty shale, laminated siltstone and fine grained cherty sandstone. The
6rand Rapids Formation, consisting of fine grained quartzose and
feldspathic sandstone, laminated siltstone and silty shale, is a shoreline
complex deposit. The Steepbank Plain Section is underlain by the Grand
Rapids Formation. The Waterways Formation of Devonian Age, underlying the
Athabasca Valley District, is composed of marine, gray and geenish gray
shale and argillaceous limestone interbedded with gray and greyish brown,
fine grained to coarse clastic limestone.



Bedrock (Figure 2) in the southern study area is the La Biche
Formation of Early to Late Creatceous Age. The formation consists of dark
gray, marine shale and silty shale with ironstone partings and concretions
and silty, fish scale bearing beds in the lower part.

Surficial Geology

The surficial material (Bayrock and Reimchem, 1973) of the northern
study area is of Recent and Pleistocene age. The Dover Plain Section is
covered mainly by glaciolacustrine deposits of clay and silt with minor
eolian deposits of fine sand. The Steepbank Plain Section is covered
primarily by till and glaciolacustine material. The Athabasca Valley
contains glaciofluvial meltwater, outwash and kame deposits and alluvial
deposits of silt, sand and clay.

The southern study area is covered with till, glaciofluvial and minor
glaciolacustrine materials.

SAND AND GRAVEL RESOURCES

Gravel and sand deposits in the area are variable. Most are only
small pockets of gravel, thin sheets of sand or thin sheets of gravelly
sand.

Deposit, pit, site and/or sample locations and a description of the
aggregate resources in the study area are given in figures 3 to 6 (in
pocket). Deposit, pit and site descriptions and laboratory data are in
Appendices I to IV.

The northern study area is covered mainly by glaciolacustrine
materials (Bayrock and Reimchem, 1973). Topography of the area, away from
the river valleys, is fairly low and the material at the surface is mainly
clay and silt with minor amounts of sand. The Clearwater and Athabasca
River valley bottoms contain primarily fine grained Recent alluvial and
Pleistocene glaciofluvial material. Material with clasts is rare.
Glaciofluvial material, on high ground away from the river valleys, is



variable in composition and extent. Such material south of the Clearwater
River is a source of sand and gravelly sand for the area (Fox, 1980). The
deposits, however, are shallow, 1ie on the sides of low ridges and overlie
clay or till. A drilling and backhoe testing program by Athabaska Realty
11975) in this area revealed material containing clasts in only 17 of 212
test holes. Eolian sand is present in minor amounts north of the
Zlearwater River (Bayrock and Reimchen, 1973). This area is covered mainly
by glaciolacustrine clay and silt and muskeg swamps. The area west of the
Athabasca River also is covered mainly by glaciolacustrine clay and silt
and muskeg swamp at higher elevations.

The southern study area is covered by till and glaciofluvial material.
Topography is rolling. The material in this area is primarily clay and
silt. The till contains both clasts of igneous rocks from the Precambrian
Shield and quartzite from the Athabasca Formation in northeastern Alberta.
Kame and kame moraine deposits (Plate 1) along Hwy 63 have been exploited
for aggregate in several areas. The material primarily is sand to gravelly
sand. There are no major gravel deposits in the area other than the kame
deposits.

A1l major gravel deposits in the northern and southern study areas
have been located and exploited. There are small pockets of aggregate
remaining as indicated in the site descriptions. However, our study
indicates that no major deposits containing abundant clasts are present in
the area. Any additional aggregate exploration in the region should focus
on buried deposits which would show no surface expression and would not
have been detected by this or previous research programs.



Plate 1. EM31 traverse across a large kame moraine deposit in LSD9 Sec7 Tp83 R11 WAM
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PIT/SITE DESCRIPTIONS FOR MAP AREA 74D/14
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DEPOSIT 1
LOCATION: LSD14 Sec?21 Tp90 R9 WiM
LSD3,4 Sec28 Tp90 R9 WiM
LSD3,5,6 Sec28 Tp90 RY WiM
LSD8 Sec29 Tp90 RS W4M
No. of associated pits/sites: 1
No. of samples analysed: None

DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD5 Sec28 Tp90 RY WiM

* Site Description:

Ridge ém high of slighly dirty, fine sand with fewer than 1% clasts.
Mollard (1974) Site 231.
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DEPOSIT 2

LOCATION:  LSD14 Sec 21 Tp90 RS9 W4M
Lsp2,3,6,7,8,9,10,11,12,15,16 Sec33 Tp89 RY WiM

No. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD16 Sec33 Tp89 R9 W4M
Site Description:

Clean, fine to medium grained sand.
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DEPOSIT 3
LOCATION: LSD10,11,12,13,14,15 Sec 32 Tp83 RE8 WaM
LSD3,4,5,6 Secb Tp90 R8 WiM
LSD1,2,7,8 Secb TpS0 R8 WaM
No. of associated pits/sites: 1
No. of samples analysed: None

DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD3 Secb Tp90 R8 W4M
Site Description:

Clean, fine sand. Mollard (1974) Site 82.
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DEPOSIT 4
LOCATION: LSD13 Secl3 Tp90 R8 W4M
LSD15,16 Secld4 TpS0 R8 WAM
LSD1,2 Sec23 Tp90 R8 WiM
LSD1,2,4,6 Sec24 TpS0 R8 WiM
No. of associated pits/sites: 1
No. of samples analysed: None

DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD1 Sec23 Tp90 R8 W4M
Site Description:

Ridge 5m high of fine to medium grained sand. Mollard (1974) Site
232/85.




Site

Site
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PITS/SITES OUTSIDE DEPOSIT BOUNDARIES
Location: LSD16 Sec3b Tp89 R9 W4M
Description:

Clayey silt with 1% clasts to 15cm on 11lm high ridge. Mollard (1974)
Site 81.

Site

Site

Location: LSD15 Sec34 Tp89 R9 WAM
Description:

Helicopter flyover. Poplar and spruce forest with standing water.
Probably clayey silt or till below.

Site
Site

Location: LSD10 Sec30 TpS0 R9 WaM
Description:

Clayey silt.

Site

Site

Location: LSD8 Sec30 Tp90 R7 WiM
Description:

Ridge 2m high with fine to medium clean sand and 1% clasts to 5cm.

Site

Site

Location: LSD2 Sec31 Tp90 R7 W4M
Description:

Helicopter flyover of section exposing 4m of bedded, clayey silt with
1% clasts to 15cm. Underlain by bedrock. Mollard (1974) Site 93.

Site
Site

Location: LSD3 Sec3 Tp90 R8 W4M
Description:

Till.




Site
Site
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Location: LSD8 Sec7 Tp90 R8 W4M
Description:

Helicopter flyover. Poplar forest with some pines probably overlying
clayey silt.

Site

Site

Location: LSD13 Sec8 Tp90 R8 WiM
Description:

Clayey silt.

Site

Site

Location: LSD16 Sec9 TpSO R8 W4M
Description:

Veneer, 15cm thick, of sand overlying clayey silt and sand with 1%
clasts to 25cm. Mollard (1974) Site 232/84.

Site

Site

Location: LSD7 Secl3 Tp90 R8 W4M
Description:

Helicopter flyover. Vegetation is mainly spruce and poplar, probably
overlying till.

Site

Site

Location: LSD8 Seclé TpS0 R8 W4M
Description:

Veneer, 10-15cm thick, of fine sand over till. Mollard (1974) Site
232/84.

Site
Site

Location: LSD7 Sec22 Tp90 R8 WiM
Description:

Dirty silt to fine sand. Mollard (1974) Site 92.

Site
Site

Location: LSD1 Sec27 Tp90 R8 W4M
Description:

Helicopter fiyover. Spruce forest with patches of pine probably
underlain with silt or till.
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Site Location: LSD8 Sec3 Tp90 R9 W4M
Site Description:

Helicopter flyover. Poplar and spruce forest with standing water.
Probably clayey silt or till below.

Site Location: LSD9 Sec8 TpS0 R9 W4M
Site Description:

Till or colluvium with clasts to 10cm. Abundant, angular limestone
clasts suggest close proximity to bedrock.

Site Location: LSD15 Secl0 Tp90 RS W4M
Site Description:

Helicopter flyover. Abundant black spruce and poplar probably
overlying clayey silt or till.

Site Location: LSD8 Secll Tp90 RS9 W4M
Site Description:

Ridge 4m high of slightly clayey silt to fine sand.

Site Location: LSD15 Secll TpS0 RS W4M
Site Description:

Helicopter flyover. Poplar forest on small ridge with some pine
interspersed. Probably clayey silt or till below.

Site Location: LSD2 Secl2 Tp90 R10 W4M
Site Description:

Helicopter flyover. Spruce and poplar forest with standing water.
Probably clayey siit or till below.

Site Location: LSD7 Sec2l Tp90 RS W4M
Site Description:

Clayey silt. Mollard (1974) Site 231.
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Site Location: LSD10 Sec30 Tp90 RS9 W4M
Site Description:

Clayey silt.

Site Location: LSD12 Sec2b Tp90 R10 WAM
Site Description:

Ciean, fine to medium grained sand on three ridges 2m above
surrounding swamp.




APPENDIX II
PIT/SITE DESCRIPTIONS FOR MAP AREA 74D/11
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DEPOSIT 1
LOCATION: LSD6,10,9 SeclS Tp89 R8 W4M
No. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD10 Secl9 Tp89 R8 W4M
Site Description:

Clean, fine to medium sand.




LOCA

No.
No.

DEPO
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DEPOSIT 2
TION: LSDe6,7,11,15,16 Sec8 Tp87 R8 WaM

LSD7,8,10,9,15,16 Sec9 Tp89 R8 WM

LSD1 SeclO Tp89 R8 WiM
LSD4,5 Secll Tp89 R8 WaM

of associated pits/sites: 5
of samples analysed: None
SIT DESCRIPTION:

Clean, fine to medium grained sand.

Site

Site

Location: LSD6 Sec8 Tp89 R8 WAM

Description:

Helicopter flyover. Pine cover, probably over sand.

Site
Site

Location: LSD10 SecB8 Tp89 R8 W4M

Description:

Helicopter flyover. Poplar and willow cover with standing water.
Probably underlain with clayey silt or till.

Site

Site

Location: LSD15 Sec8 Tp89 R8 WiM

Description:

Helicopter flyover. Mainly pine cover.

Probably underlain with sand.

Site
Site

Location: LSD9 Sec9 Tp89 R8 WaM
Description:

Clean, fine to medium grained sand.

Site
Site

Location: LSD1 Secl0 Tp89 R8 W4M
Description:

Clean, fine to medium grained sand.
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DEPOSIT 3
LOCATION: LSD13 Sec7 Tp89 R7 W4M
LSD9,10,15,16 Seci2 TpB9 R8 W4M
LSD1,2 Secl3 Tp89 R8 W4M
No. of associated pits/sites: 1
No. of samples analysed: None

DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD13 Sec7 Tp89 R7 W4M
Site Description:

Clean, fine to medium grained sand.
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DEPOSIT 4

LOCATION: 1SD9,10,11,14,15,16 Sec9 Tp89 R7 W4M
LSD1,2 Secle Tp89 R7 WaM

No. of associated pits/sites: 2
No. of samples analysed: None
DEPOSIT DESCRIPTION:

Clean silt to fine sand.

Site Location: LSD1 SecS Tp89 R7 W4M
Site Description:

Clean silt to fine sand. Mollard (1974) Site 51.

Site Location: LSD14 Sec9 Tp89 R7 W4M
Site Description:

Kettie hole with clean, fine grained sand. Mollard (1974) Site 51.
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DEPOSIT 5
LOCATION: LSD7,10 Sec35 Tp88 RS WiaM
No. of associated pits/sites: 2
No. of samples analysed: None
DEPOSIT DESCRIPTION:

Veneer of cobbly to pebbly, fine to medium grained sand over till.

Site Location: LSD7 Sec35 Tp88 RS9 WiM
Site Description:

Cobbly to pebbly, fine to medium grained sand. Maximum clast size is
30cm.

Site Location: LSD10 Sec3b Tp88 R9 W4M
Site Description:

Results of a southward 150m traverse along a cut line with the EM31
indicate that the bouldery sand at the surface probably is a veneer
over till.
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DEPOSIT 6
LOCATION: LSD3,5,6 Sec36 Tp88 R9 WAM
No. of associated pits/sites: 2
No. of samples analysed: None
DEPOSIT DESCRIPTION:

Fine to medium grained sand. Clean to dirty. Clasts less than 1%.

Site Location: LSD5 Sec36 Tp88 R9 WAM
Site Description:

Clean, fine to medium grained sand with 1% clasts to 40cm. Very few
clasts are smaller than 10cm.

Site Location: LSDé Sec36 Tp88 R9 W4M
Site Description:

Primarily sand, dirty in some areas. One small lens of dirty gravel
2m wide.
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DEPOSIT 7

LOCATION: LSD5,12,13 Sec25 Tp88 RI WaM

No.

LSD8,9,16 Sec26 Tp88 R9 W4M
LSD1,8 Sec35 Tp88 R9 WiaM

of associated pits/sites: 7

No. of sampies analysed: 6

DEPOSIT DESCRIPTION:

Interbeds of fine, clean sand with dirty, poorly graded gravelly sand.
Clasts are less than 10% and are primarily subangular to subrounded
igneous rocks from the Canadian Shield with some hard sandstone and
quartzite. Ironstone and till clasts are common.

Site
Site

Location: LSD5 Sec2b Tp88 R9 W4M
Description:

Roadcut exposing 2m of clean, poorly graded gravelly sand overlying
till and below 10cm of overburden. Maximum clast size is 75cm but
most material is smaller than 4mm. Clasts are mostly subangular to
subrounded igneous rocks from the Canadian Shield or quartzite.
Ironstone clasts are abundant and commonly are broken. This is an
isolated pocket of material with clasts as the material present in the
surrounding area is sand.

Gradation: 14.0% cobbles 47.0% gravel
38.0% sand 1.0% fines

Gradation curve
Canadian standard sieve series
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Pit Location: LSD9 Sec26 Tp88 R9 WiaM
Pit Description:

Exposure of 5.75m of well graded, dirty gravel overlain by 10c¢cm of
overburden. Maximum clast size is 75cm - 1m. Clast are subangular to
subrounded and sand grains are sharp. Igneous rocks from the Canadian
Shield compose approximately 40% of the clasts with hard sandstone and
quartzite each composing approximately 10%. Till clasts are common
and are reported to be more common to the east. Horizontal bedding is
poorly developed. A lens, 4m high and 10m long, of fine sand with
minor pebbles is present below gravel at the east edge of the
exposure. Iron stain blotches are present throughout.

Gradation: 3.8% cobbles 73.1% gravel
22.5% sand 0.6% fines

0.0% cobbles 0.4% gravel
99.4% sand 0.2% fines

Gradation curve
Canadian standard sieve series
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Gradation curve
Canadian standard sieve series
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Pit Location: LSD9 Sec26 Tp88 R9 WaM
Pit Description:

Approximately 3.5m of dirty gravel with abundant till clasts. The
largest till clast is 1lm and 25cm clasts are abundant.

Pit Location: LSD16 Sec26 Tp88 R9Y WiM
Pit Description:

Overburden is removed from above a 4m face of well graded, dirty
gravelly sand. Maximum clast size is 40cm but 90% of the material is
smaller than 4mm. Clasts are subangular to subrounded and consist
primarily of igneous rocks from the Canadian Shield with some
quartzite. Till clasts are present but less abundant than in the pit
described above. Further north in the pit total depth of granular
material is approximately 1lm but is primarily sand interbedded with
large blocks of till.

Gradation: 3.8% cobbles 65.8% gravel
30.1% sand 0.3% fines

Gradation curve
Canadian standard sieve series
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Pit Location: LSD1 Sec35 Tp88 R9 W4M
Pit Description:

Primarily fine sand with minor, local lenses of aggregate draped to
the west over till. Sand is fine, clean and with iron stain common on
bedding planes. Clay-rich silt or sand to 2m commonly is overburden.
Maximum clast size is 1lm but 85% of the material is finer than 4mm.
Clasts are subangular to subrounded and consist primarily of igneous
rocks from the Canadian Shield plus sandstone and quartzite. The
sample was taken from a lens of aggregate.

Gradation: 0% cobbles 43.4% gravel
56.1% sand 0.5% fines

Gradation curve
Canadian standard sieve series
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Site Location: LSD1 Sec35 Tp88 R9 WiM
Site Description:

Resuits of an eastward 150m traverse with the EM31 indicate that the
material probably is till overlain with fine sand.
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Pit Location: LSD8 Sec35 Tp88 RS9 W4M
Pit Description:

Test pit 1.75m deep in very dirty gravelly sand with abundant clay
clasts overlying fine to medium grained, clean, iron stained, thin
bedded sand. The clasts in the upper 1.25m are subangular to
subrounded, compose 5% of the material and consist of igneous rocks
from the Canadian Shield plus quartzite. A few 0il sand clasts also
are present. Results of a northward traverse with the EM31 indicate
that the material probably is a continuation of very dirty gravelly

sand.
Gradation: 0% cobbles 30.9% gravel wet sieve
48.1% sand 21.0% fines
0% cobbies 30.9% gravel dry sieve
68.3% sand 0.8% fines
Gradation curve
Canadian standard sieve series
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Gradation curve
Canadian standard sieve series
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DEPOSIT 8

LOCATION: LSD9,14,15,16 Secl9 Tp88 R8 W4M
LSD5,12,13,14,16 Sec20 Tp88 RB8 WM
LSD10,12,13,14,15,16 Sec2l Tp88 R8 W4M
LSD14,15 Sec22 Tp88 RB WiM
LSD2,3,6,7 Sec28 Tp88 RB WaM
LSD2,3,4,5,6 Sec29 TpB88 R8 WM

No. of associated pits/sites: 10

No. of samples analysed: 10

DEPOSIT DESCRIPTION:
Dirty gravelly sand 1-1.5m thick below till overburden to 1m. Clasts
compose less than 10% of the material and are primarily igneous rock
from the Canadian Shield with some quartzite. Soft shale and

ironstone clasts are common and crumbly schist clasts also are
present.

Pit Location: LSD9 Secl9 Tp88 R8 W4M
Pit Description:

Very shallow pit of dirty gravelly sand exposed over till at the west
edge of the Twilite Drive-In Theatre. Overburden is less than 15cm.
Clasts compose 10% of the material and are subangular to subrounded
igneous rocks from the Canadian Shield with quartzite. Limestone and
jronstone also are present.

Gradation: 0% cobbles 41.5% gravel
57.2% sand 1.4% fines

Gradation curve
Canadian standard sieve series
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Pit Location: LSD16 Secl9 Tp88 R8 W4M
Pit Description:

Abandoned pit, to 1.5m deep with standing water in deepest spots,
containing very dirty, gravelly sand to till. Subangular to
subrounded clasts compose 5% of the material and are primarily igneous
rocks from the Canadian Shield plus quartzite and ironstone.

Gradation: 0% cobbles 82.4% gravel
16.5% sand 1.2% fines

Gradation curve
Canadian standard sieve series
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Pit Location: LSD13 Sec20 Tp88 R8 WaM
it Description:

Exposure of 0.4m of dirty gravelly sand below 0.4m of sandy till
overburden. Maximum clast size is 35cm and clasts compose 7% of the
poorly graded material. Subangular to subrounded clasts consist of
igneous rocks from the Canadian Shield, limestone and quartzite. It
is unlikely that the overburden could be separated successfully from
the underlying material. The combined material probably could be used
successfully for road base if the large clasts are crushed. The first
sample is from the overburden and the second sample is from the
gravelly sand.

Gradation: 14.2% cobbles  33.3% gravel dry sieve

48.8% sand 3.7% fines
Sample 1
14.2% cobbles  33.3% gravel wet sieve
34.9% sand 17.5% fines
2.7% cobbles 40.4% gravel dry sieve
b6.4% sand 0.5% fines
Sample 2

2.7% cobbles 40.4% gravel wet sieve
54.8% sand 2.1% fine

Gradation curve
Canadian standard sieve series
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Gradation curve

Canadian standard sieve series
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Pit Location: LSD16 Sec20 Tp88 R8 W4M

Pit Description:
Exposure of 1.3m of dirty, gravelly, medium to coarse sand below 40cm
of till. Clasts compose 5% of the material and consist of igneous
rocks from the Canadian Shield, limestone, quartzite and ironstone.

Gradation: 6.6% cobbles 47.9% gravel
44 6% sand 0.9% fines

Gradation curve
Canadian standard sieve series
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Fit Location: LSD14 Sec2l Tp88 R8 W4M

Fit Description:

Exposure of 1.75m of clean, medium to coarse sand with 3% clasts to

10cm. Clasts are granite, limestone, quartzite and ironstone.

thin stringers of clean to clayey silt are present.

A few

Till is the pit

floor.
Gradation: 0% cobbles 22.9% gravel
76.3% sand 0.9% fines
Gradation curve
Canadian standard sieve series
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Site Location: LSD16 Sec2l Tp88 R8 W4M

Site Description:

Roadcut 1.5m high of bouldery, very dirty sand.
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Pit Location: LSD16 Sec2l Tp88 R8 W4M
©it Description:

Exposure of 1.25m of dirty, poorly sorted, gravelly sand. Maximum
clast size is 40cm. Subangular to subrounded clasts compose 10% of
the material and consist of igneous rocks from the Canadian Shield,
limestone, quartzite, abundant ironstone and a few clay clasts.
Schist clasts commonly are severly weathered to incompetent masses of

biotite.
Gradation: 24.4% cobbles  35.4% gravel wet sieve
34.3% sand 5.9% fines
24.4% cobbles  35.4% gravel dry sieve
39.1% sand 1.1% fines
Gradation curve
Canadian standard sieve series
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Site Location: LSD15 Sec22 Tp88 R8 W4M
Site Description:

Exposure 1.5m high of bouldery, coarse to medium, dirty sand beneath
15cm of overburden and overlying till. Subangular to subrounded
clasts compose only 5% of the material and consist primarily of
igneous rocks from the Canadian Shield and quartzite. This veneer of
dirty, gravelly sand is present locally.

Gradation: 0% cobbles 24.8% gravel
74.4% sand 0.8% fines

Gradation curve
Canadian standard sieve series
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Pit Location: LSD3 Sec28 Tp88 R8 W4M
Pit Description:

Exposure of dirty gravelly sand to 3.5m high below 15cm to 1.25m til]
overburden. Maximum clast size is 1lm and clasts to 25cm are common.
Material smaller than 4mm composes 85 to 95% of the exposure. Clasts
are primarily igneous rocks from the Canadian Shield plus quartzite.
Soft shale clasts that disintegrate easily and ironstone clasts are
common. The pit appears to be depleted. Results of two traverses
with the EM31 approximately 50m north of the exposure in eastward and
westward directions indicate that the material is till.

Gradation: 16.1% cobbles 47.5% gravel wet sieve
29.7% sand 6.6% fines
Samplie 1
16.1% cobbles 47.5% gravel dry sieve
35.5% sand 1.0% fines
0% cobbles 57.3% gravel wet sieve
36.3% sand 6.4% fines
Sampie 2
0% cobbles 57.3% gravel dry sieve
41.1% sand 1.6% fines

Gradation curve
Canadian standard sieve series
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Gradation curve

Canadian standard sieve series
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Fine, clean, iron stained sand.

Site Location:
Site Description:
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DEPOSIT 9

LOCATION: LSD9,15,16 Sec23 Tp88 R8 WM

No.

No.

LSD7,10,11 Sec24 Tp88 R8 WiaM
LSD4 Sec26 Tp88 R8 W4aM
LSD1,8 Sec27 Tp88 R8 WiM

of associated pits/sites: 3

of samples analysed: None

DEPOSIT DESCRIPTION:

Clean, fine to medium grained sand with less than 5% clasts.

Site

Site

Location: LSD9 Sec23 Tp88 R8 W4M
Description:

Exposure 1.5m high of clean, fine sand with less than 5% clasts to
2.5cm overlying till. -

Site

Site

Location: LSD11 Sec24 Tp88 R8 W4M
Description:

Borrow pit with 3.5m exposure of fine to medium grained, slightly
dirty sand with less than 1% clasts.

Site
Site

Location: LSD4 Sec26 Tp88 R8 W4M
Description:

Roadcut exposure of 75cm of fine to medium, clean sand with 0.5%
clasts to 2.5cm.
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DEPOSIT 10

LOCATION: LSD5,12 Sec2 Tp8S R10 W4M
LSD8,9 Sec3 Tp8S R10 WaM

No. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD8 Sec3 Tp89 R10 W4M

Site Description:

Point bar approximately 2m high in the Athabasca River that has been
worked for gold. Aggregate consisits of subrounded clasts to 10cm
with fine sand and some angular limestone slabs. Because of evidence
of placer mining throughout the bar and on the shoreline to the
southwest the material was not sampled. Analyses would be biased in
favor of coarser clasts. Mollard (1974) Site 77A.
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PITS/SITES OUTSIDE DEPOSIT BOUNDARIES
Site Location: LSD4 Secld Tp87 R7 W4M
Site Description:

Helicopter flyover. Appears to be clayey silt.

Site Location: LSD6 Sec27 Tp88 R7 WiM
Site Description:

Slightly clayey silt to fine sand.

Pit Location: LSD1 Sec28 Tp88 R7 W4M
Pit Description:

Exposure 6.4m high of extremely dirty, poorly graded gravelly sand
with high concentrations of ironstone and clay clasts. Overburden
15cm. Maximum clast size is 40cm with 95% less than 5cm. Clasts are
primarily angular to subrounded igneous rocks from the Canadian Shield
with some quartzite and a few oil sand pebbles.

Gradation: 0% cobbles 17.2% gravel
71.9% sand 10.9% fines

Gradation curve
Canadian standard sieve series
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Site Location: LSD13 Sec28 Tp88 R7 W4M
Site Description:
Large bar at confluence of the Clearwater and Christina Rivers

consists of clean, fine to medium grained sand with 5% subrounded
clasts to 15cm.

Site Location: LSD16 Secl4 Tp88 R8 WiM
Site Description:

Very clayey silt with less than 5% clasts to 1bcm.

Site Location: LSD14 Secl9 Tp88 R8 W4M
Site Description:
Hill of clayey silt overlain by 25 to 30cm of fine, clean sand

containing a few clay and silt clasts to lcm. Locally the upper sand
layer is 10 t0 15c¢cm thick and contains 5% clasts.

Site Location: LSD15 Sec20 Tp88 R8 WiM
Site Description:

Extensive area of till over gravelly sand.

Site Location: LSD6 Sec22 Tp88 R8 W4M
Site Description:

Slightly clayey silt to fine sand with 2% clasts to 15cm.

Site Location: LSD8 Sec22 Tp88 R8 W4M
Site Description:

Slightly clayey silt to fine sand with 2% clasts to 15cm.

Site Location: LSD11 Sec22 Tp88 R8 WaM
Site Description:

Slightly clayey silt to fine sand with 2% clasts to 15cm.
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Location: LSD4 Sec23 Tp88 R8 WiM
Description:

Clayey silt with 5% clasts to 15cm.

Site

Site

Location: LSD11 Sec29 Tp88 R8M W4M
Description:

Roadcut exposure of thin veneer of clean sand with 1% clasts to 5cm.

Site

Site

Location: LSD7 Sec30 TpB88 R8 W4M
Description:

Bouldery, sandy till to very dirty gravel and sand in three, low
linear features. Clasts to 50cm compose approximately 2%, 25 to 50cm
approximately 5% and 15 to 25cm approximately 10% of the material.
Clasts of shale are common. Clasts would have to be crushed to use
this material but the high fines content is a detriment to use.

Site

Site

Location: LSD10 Sec31 Tp88 R8 W4M
Description:

Dark olive, silty clay to clayey silt.

Site

Site

Location: LSD7 Sec32 Tp88 R8 W4M
Description:

Exposure 1.5m deep of gray, clayey silt in newly cleared river bottom
field.

Site
Site

Location: LSD14 Sec3b Tp88 R8 WM
Description:

Limestone colluvium over limestone bedrock.

Site
Site

Location: LSD3 Sec2 Tp88 R9 W4M
Description:

Logged area underlain by clayey silt.
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Site Location: LSD16 Secld Tp89 R9 W4M
Site Description:
Interbedded clean sand and till.
Site Location: LSD4 Secl9 Tp88 R9 WiM
Site Description:
Exposure in creek bank of clean silt to fine sand.
Site Location: LSD8 Secl9 Tp88 RS WiM
Site Description:
Very clayey silt.
Site Location: LSD8 Sec2l Tp88 R9 W4M
Site Description:
Exposure of till underlain by silt underlain by bedrock.
Site Location: LSD11 Sec23 TpB88 R9 W4M
Site Description:
A low ridge of sandy till with boulders to lm+. No clasts are present
smaller than 10-15cm.
Site Location: LSDY Sec2b Tp88 R9 WiM
Site Description:

Roadcuts of the east/west and northwest oriented roads of Keyano
College heavy equipment operator training grounds all contain till.
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Pit Location: LSD12 Sec25 Tp88 RS W4M

Pit Description:

Approximately 7m of fine, clean cross-bedded sand is exposed below 1m
of till overburden in a Keyano College heavy equipment operator
training pit. A lens of silt 15m long and 3m high cuts through the
face. An instructor from the college confirms that the height of land
covered by the training area is composed primarily of till and that
granular material is present only at the edges.

Site
Site

Location: LSD13 Sec28 Tp88 R9 W4M
Description:

Large expanse of silt.

Site

Site

Location: LSD16 Sec30 Tp88 R9 W4M
Description:

Slightly sandy clay

Site

Site

Location: LSD11 Sec33 Tp88 R9 WaM
Description:

Large expanse of silt with only rare clasts.

Site

Site

Location: LSD1 Sec32 Tp88 R9 W4M
Description:

Ti1l with no indication of pockets of aggregate anywhere.

Site
Site

Location: LSD2 Sec36 Tp88 RS9 Wi4M
Description:

Clean, iron stained, fine to medium sand with clast content less than
1%. Maximum clast size is 15cm but most are less than 5cm.
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Site Location: LSD8 Secl3 Tp88 R10 W4M
Site Description:

Slightly clayey silt to fine sand.

Site Location: LSD12 Sec24 Tp88 R10 W4M
Site Description:

Sandy clay.

Site Location: LSD14 Sec24 Tp88 R10 W4M
Site Description:

Clean, fine sand.

Site Location: LSD6 Sec36 Tp88 R10 W4M
Site Description:

Helicopter flyover. Pine cover, likely over sand.

Site Location: LSD11 Sec30 Tp89 R7 W4M
Site Description:

Clean, fine to medium grained sand. Vegetation is mainly spruce and
poplar.

Site Location: LSD5 Sec20 Tp89 R8 WAM
Site Description:

Ridge 3m high covered with spruce and poplar forest on clayey silt.

Site Location: LSD6 Sec2l Tp89 R8 W4M
Site Description:

Helicopter flyover. Spruce and poplar forest. Probably underlain
with clayey silt or till.
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Location: LSD7 Sec24 Tp89 R8 WAM
Description:

Clayey silt below poplar with minor spruce.

Site

Site

Location: LSD1 Sec28 Tp89 R8 WiM
Description:

Helicopter flyover. Forest is spruce and poplar and probably is
underlain with clayey silt or till.

Site

Site

Location: LSD4 Sec29 Tp89 R8 W4M
Description:

Helicopter flyover. Poplar and spruce forest probably underlain with
clayey silt or till.

Site

Site

Location: LSD5 Sec29 Tp89 R8 WAM
Description:

Large area of fluvially modified till.

Site
Site

Location: LSD11 Secl Tp89 R9 W4M
Description:

River bottom field with dark olive gray to black clay with minor silt.

Site
Site

Location: LSD5 Sec2 Tp89 R9 WiaM
Description:

Cleared area with piles of aggregate material that appear to have been
pushed up from depressions. Close examination of the material
jdentifies clasts as large as 50cm and many smaller clasts with
freshly broken faces that may be the result of processing in a
crusher. The integrity of such material being in place is suspect
especially when considered in conjunction with a nearby exposure of
material that exposes clasts on its surface but is revealed to be till

by digging.
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Site Location: LSD13 Sec4 Tp89 R9 W4M
Site Description:

Veneer of silt overlying shale bedrock.

Site Location: LSD4 Sec9 Tp8S9 R9 WiM
Site Description:

Exposure of 3m of fine sand overlying thin bedded silt and shale
bedrock.

Site Location: LSD11 Sec9 Tp89 R9 W4M
Site Description:

Clean silt to fine sand. Mollard (1974) Site 51.

Site Location: LSD13 Secld Tp89 R9 WM
Site Description:

Exposure in borrow pit of 1.5m of very sandy till to extremely dirty,
gravelly sand. Maximum clast size is 40cm but 85% of the material is
smaller than 4mm. Clasts are primarily igneous rocks from the
Canadian Shield plus quartzite.

Gradation: 0% cobbles 44.0% gravel
55.0% sand 1.0% fines

Gradation curve
Canadian standard sieve series
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Site Location: LSD14 Secl5 Tp89 R9 W4M
Site Description:

Till.

Pit Location: LSD16 Seclb Tp88 R9 W4M

Pit Description:

Bog area currently being mined for black dirt and intermittently for
gravel. Very dirty, bouldery, gravelly sand 40 cm thick overlies 70cm
of dirty gravelly sand. The water table is at 110cm and appears to be
at the lower contact of the gravelly sand. Clasts to 35cm are in the
upper material and clasts to 15cm are in the lower material. Clasts
are primarily sub angular to subrounded igneous rocks from the
Canadian Shield plus hard and soft sandstone and quartzite. Ironstone
and lignite clasts also are present. The veneer of material seems to
have been mined from pockets.

Gradation: 30.7% cobbles 34.8% gravel dry sieve
30.9% sand 3.6% fines
30.7% cobbles 34.8% gravel wet sieve
22.6% sand 11.9% fines
11.1% cobbles 34.3% gravel
53.7% sand 0.9%7 fines

Gradation curve
Canadian standard sieve series
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Gradation curve
Canadian standard sieve series
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Location: LSD5 Secl7 Tp89 R9 W4M

Description:

Bedded clayey silt underlain by clayey silt with 5% clasts to 30cm.

Mollard (1974) Site 79.

Site

Site

Location: LSD1 Sec23 Tp89 R9 W4M

Description:

Helicopter flyover. Spruce and poplar forest. Probably underlain

with clayey silt or till.

Site

Site

Location: LSD7 Sec24 Tp89 R9 W4M
Description:

Clayey silt with minor clasts.

Site

Site

Location: LSD7 Sec24 Tp89 R9 W4M
Description:

Clayey silt with minor clasts.

Site

Site

Location: LSD9 Sec24 Tp89 R9 W4M

Description:

Till below spruce and poplar forest.

Site
Site

Location: LSD2 Sec25 Tp89 R9 W4M

Description:

Helicopter flyover. Primarily pine forest.

sand.

Probably underlain with

Site
Site

Location: LSD5 Sec26 Tp89 RS W4M

Description:

Helicopter flyover. Spruce and poplar forest. Probably clayey silt

or till below.




Site Location: LSD16 Sec2B Tp89 RI W4M
Site Description:

Clean, fine to medium grained sand.

Site Location: LSD11 Sec29 Tp89 R9 WiM
Site Description:
River bank with clayey silt overlying Waterways Formation limestone.

No clasts are apparent in the point bars. The limestone is a
potential road base source.

Site Location: LSD13 Sec30 Tp8S R9 WiM
Site Description:

Sandy till with 2% clasts to 30cm.

Site Location: LSD11 Secld4 Tp89 R10 W4M
Site Description:

Clayey silt.




APPENDIX III
PIT/SITE DESCRIPTIONS FOR MAP AREA 74D/5
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Location: LSD10 Sec? Tp84 R11 WAM
Description:

Borrow pit with a 3m exposure of clean, fine sand with 2% clasts
ranging to 15cm.

Site

Site

Location: LSD15 Sec7 Tp84 R10 W4M
Description:

Clean, fine to medium grained sand with 1% clasts to 15 cm.
Clay balls to 2.5c¢cm also are present.

Site

Site

Location: LSDb Secl3 Tp84 R11 W4M
description:
Fine to medium, with minor amounts of coarse, clean sand.

Clasts to 10cm form only 3% of the material. Similar material
is evident eastward to Hwy 63.

Site

Site

Location: LSD10 Secl3 Tp84 R11 W4M
Description:

Clean, fine to medium sand with less than 1% clasts to 3cm.

Site
Site

Location: LSD15 Secl3 Tp84 R11 W4M
Description:

Veneer 15cm thick of slightly clayey, fine to medium grained
sand over clayey silt.

Site
Site

Location: LSD15 Secl3 Tp84 R11 W4M
Description:
Veneer 15cm thick of clean, fine to medium grained sand over

till. Sand veneer is slightly thicker at the edges near higher
ground.




Site
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Location: LSD11 Secld4 Tp84 R11 W4M
Description:

Clean, fine to medium sand.

Site

Site

Location: LSD11 Secld4 Tp84 R11 WaM
Description:

Water saturated, clean sand below moss cover.

Site
Site

Location: LSD14 Secld Tp84 R11 W4M
Description:

Clean, fine to medium sand with 5% clasts.

Site

Site

Location: LSD16 Secl7 Tp84 R11 W4M
Description:

Helicopter flyover. Pine cover with sand at base of uprooted
trees.

Site

Site

Location: LSD11 Secl8 Tp84 R11 W4M
Description:

Till.

Site
Site

Location: LSD11 Secl8 Tp84 R11 W4M
Description:

River valley bottom consisting of clayey siit.

Site
Site

Location: LSD13 Secl8 Tp84 R11 W4M
Description:

Till with small pockets of clean, fine to medium sand.
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Site Location: LSD11 Secl9 Tp84 R11 WaM
Site Description:

Till.

Site Location: LSD11 Sec20 Tp84 R11 W4M
Site Description:

Borrow pit exposes 1.75m of coarse sand to pea gravel overlain
by 1+m of clayey silt to till. The aggregate material present
ranges from dirty to clean with lenses of silt throughout.
Maximum clast size is 15cm and 90% of the material is finer than
4mm. Large clasts commonly are present in beds that contain
little or no sand. Clasts are primarily subangular to
subrounded igneous rocks from the Canadian Shield with
quartzite, clay clasts and ironstone. This aggregate would make
good road surface material without crushing. A hole dug an
additional 1.3m revealed similar clean material. Bedding is
thin and horizontal. Results from traverses with the EM31
indicate that gravel probably does not extend beyond the east,
west or south borders of the current pit. To the north, gravel
is present in the ditch of the road but overburden beyond the
ditch is greater than 5m and the EM31 results are inconclusive.

Gradation: 0% cobbles 45.7% gravel
53.8% sand 0.5% fines

0% cobbles 66.2% gravel dry sieve
33.2% sand 0.6% fines

0% cobbles 66.2% sand wet sieve

32.7% sand 1.4% fines
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Gradation curve

Canadian standard sieve series

LSD13 Sec21 Tp84 R11 W4M

south of the road indicate the material is till.

Results of a traverse with the EM31 along a cut line north and
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Site Location: LSD8 Sec22 Tp84 R11 WiM

Site Description:
Base of ridge is clean, fine sand grading to clean silt to fine
sand near the ridge crest.

Site Location: LSD4 Sec23 Tp84 R11 W4M

Site Description:
Clean, fine to medium sand with 7% clasts to 10cm.

Site Location: LSD6,11 Sec27 Tp84 R11 WiM

Site Description:

Exposure in a borrow pit of till with small pockets of dirty,

gravelly sand with clean sand and clayey silt associated.

bearing material is less than 1%.
Clasts are primarily igneous rocks from the Canadian Shield with
quartzite, clay clasts and ironstone.
northward traverses through and beyond the current outline of

the pit with the EM31 indicate that the material is till.

Clast

Maximum clast size is 30cm.

Results of eastward and

Gradation 8.1% cobbles 48.9% gravel
42.6% sand 0.4% fines
Gradation curve
Canadian standard sieve series
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Site Location: LSD7 Sec27 Tp84 R11 W4M
Site Description:

Till present at the top of the ridge grades into clayey silt
downslope and continues into sand with less than 2% clasts.

Site Location: LSD7 Sec27 Tp84 R11 WiM
Site Description:
A dirty gravel pocket is present at the base of the north ditch

but results of a traverse with the EM31 indicate the material is
till.

Site Location: LSD2 Sec28 Tp84 R11 WiM
Site Description:

Results of a traverse with the EM31 along a cut line north and
south of the road indicate the material is till eventhough
numerous clasts are present at the surface at the start of the
north traverse.

Site Location: LSD4 Sec31 Tp84 R10 W4M
Site Description:

River valley bottom consisiting of clayey silt.

Site Location: LSD2 Sec36 Tp84 R11 W4M
Site Description:

Clayey silt with less than 1% clasts.

Site Location: LSD2 Sec36 Tp84 R11 WaM
Site Description:
Till overlying dark olive black shale in the south bank of the

Hangingstone River. No evidence of aggregate material at the
base of the valley or any section of the valley wall.
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Site Location: LSD4 Sec36 Tp84 R11 W4M
Site Description:

Clayey silt.




APPENDIX 1V
PIT/SITE DESCRIPTIONS FOR MAP AREA 74D/4



-68-

DEPOSIT 1
LOCATION: LSD10,11,14,15,16 Sec34 Tp83 R11 W4M
No. of associated pits/sites: 1
No. of samples analysed: 1
DEPOSIT DESCRIPTION:

See site description below.

Pit Location: LSD15 Sec34 Tp83 R11 W4M
Pit Description:

Approximately 3m of material is exposed below a 60cm veneer of
bouldery, clayey silt. The first 1m below the overburden contact
contains clasts to 25cm but most clasts are 5-10cm. Clasts are
subangular to subrounded igneous rocks from the Canadian Shield plus
hard sandstone, quartzite and ironstone. Maximum clast content in
this lens is 5%. The remainder of the pit is clean, fine sand with
0.5% clasts.

Gradation: 14.1% cobbles 35.6% gravel
49.5% sand 0.8% fines

Gradation curve
Canadian standard sieve series
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DEPOSIT 2

LOCATION: LSD7,8,9,10,15,16 Sec33 Tp83 R11 W4M
LSD2 Secd4 Tp84 R11 WaM

No. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD16 Sec33 Tp83 R11 W4M
Site Description:
Upper 4cm is clean, medium to coarse grained sand with 1% clasts to

10cm. Material below is slightly dirty, medium grained sand with no
clasts.
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DEPOSIT 3
LOCATION:  LSD1 Sec33 Tp83 R11 W4M
No. of associated pits/sites: 1
No. of samples analysed: 2
DEPOSIT DESCRIPTION:

See pit description below.

Pit Location: LSD1 Sec33 Tp83 R11 W4M
Pit Description:

Exposure of 5.25m of clean, fine to medium grained sand with clasts to
1.5m less than 1%. Upper 50cm commonly is clayey silt with a few
clasts. At various locations this upper material is underlain by a
25cm bed of dirty, coarse sand, pea gravel and clasts to bcm. The few
clasts in the material are primarily igneous rocks from the Canadian
Shield with quartzite. In the centre of the pit is a large pile of
clasts that seem to have been screened from the sand. These clasts
could be crushed for aggregate.

Gradation: 0% cobbles 4.3% gravel
95.2% sand 0.4% fines

0% cobbles 51.4% gravel dry sieve
46.9% sand 1.6% fines

0% cobbles 51.4% gravel wet sieve

42.4% sand 6.1% fines
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Gradation curve
Canadian standard sieve series
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DEPOSIT 4
LOCATION:  LSD8,9 Sec29 Tp83 R11 W4M
%o. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See pit description below.

Pit Location: LSD7 Sec29 Tp83 R11 W4M
Pit Description:
Exposure 4.5m high of 50cm of clayey silt with a few clasts underlain

by a discontinuous layer of dirty, gravelly sand then clean, fine to
medium grained sand with only scattered clasts to 5cm.
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DEPOSIT 5

LOCATION: LSD1,2,3,6,7,8,9,10,11,14,15,16 Sec7 Tp83 R11 W4M

No.

No.

LSD1,8 Secl8 Tp83 R11 WaM
of associated pits/sites: 3

of samples analysed: 2

DEPOSIT DESCRIPTION:

Interbeds of fine, clean sand with dirty, poorly graded gravelly sand.
Clasts at less than 35% and are primarily subangular to subrounded
igneous rocks from the Canadian Shield with some hard sandstone

and quartzite.

Pit Location: LSD2 Sec7 Tp83 R11 W4M

Pit Description:
Exposure of fine, iron stained sand 5.25m high. Clasts to 3cm less
than 1%. Clasts of igneous rocks from the Canadian Shield are mostly
angular to subangular. Quartzites are subround to round.

Pit Location: LSD1 Secl18 Tp83 R11 W4M

Pit Description:

Exposure 9m high of indistinctly bedded sand and gravel. Upper
15-75cm is till with abundant sand and gravel. The material below is
slightly dirty in some lenses but generally is clean. Some lenses are
moderately iron stained. Maximum clast size is 40cm. Clasts compose
35% of the material and are primarily subangular to subrounded igneous
rocks from the Canadian Shield with quartzite and hard sandstone. The
presence of ironstone and abundant, crumbly schist clasts does not
suggest this material is good for concrete production.

Gradation: 13.1% cobbles 30.7% gravel
55.1% sand 1.1% fines
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Gradation curve
Canadian standard sieve series
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Pit Location: LSD9 Sec7 Tp83 R11 W4M
Pit Description:

Exposure of indistinctly horizontally bedded, poorly graded, clean
gravelly sand. Maximum clast size is 40cm. Clasts compose less than
25% of the material and consist primarily of igneous rocks from the
Canadian Shield with hard sandstone and quartzite. Ironstone, a few
clay and crumbly schist clasts are present. Results of an eastward
traverse 190m along a cut line to the highest elevation away from the
pit indicate that the material probably is similar to that exposed in
the pit.

Gradation: 15.5% cobbles 30.7% gravel dry sieve
52.6% sand 1.2% fines

15.5% cobbles 30.7% gravel wet sieve
51.5% sand 2.6% fines
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Gradation curve
Canadian standard sieve series
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DEPOSIT 6
LOCATION: LSD6,7,10,11,14 Sec30 Tp83 R10 W4M
No. of associated pits/sites: 1
No. of samples analysed: None
DEPOSIT DESCRIPTION:

See site description below.

Site Location: LSD11 Sec30 Tp83 R10 W4M
Site Description:

Clean fine to medium grained sand with clasts to 5cm less than 1%.
Mollard (1974) Site 173.
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PITS/SITES OUTSIDE DEPOSIT BOUNDARIES
Site Location: LSD7 Sec32 Tp83 R11 W4M
Site Description:

Primarily pine forest with a few poplars on clayey silt with no
clasts.

Site Location: LSD10 Sec31 Tp83 R11 W4M
Site Description:

Veneer 10cm thick of clean, fine to medium grained sand over clayey
silt with clasts less than 0.5%. Pine forest cover.

Site Location: LSD10 Sec28 Tp83 R11 W4M
Site Description:

Slightly clayey silt to fine sand with clasts to 10cm approximately
1%. Pine, spruce and poplar forest cover.

Site Location: LSD13 Sec26 Tp83 R11 W4M
Site Description:

Clean, fine to coarse grained sand 35cm thick with 1% clasts to 10cm,
underlain by clayey silt.

Site Location: LSD5 Sec2l Tp83 R11 W4M
Site Description:

Helicopter flyover. Primarily poplar forest with scattered pines.
Probably underlain with clayey silt or till.

Site Location: LSD16 Secl9 Tp83 R11 W4M
Site Description:

Clayey silt with clasts to 15cm less than 14. Primarily spruce forest
with a few pines.
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Pit Location: LSD10 Sec20 Tp83 R11 W4M
Pit Description:

Borrow pit in till with clasts to 30cm less than 3%. Mostly spruce
and poplar forest with scattered pines.

Site Location: LSD6 Sec7 Tp83 R10 W4M
Site Description:

Clayey silt. Spruce and pine forest.
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GENERAL COMMENTS

DEPOSIT CHARACTERISTICS

- : Texture 9 Overburden Deposit Deposit
B e (?gsoeorvne\i) Additional Comments (%) i Thickness Thickness Area Deposit Genesis Additional Comments
Number Description Gravel | Sand Gravel | Sand | Fines | Wear (m) (m) (ha)

il Sand Fine grained, slightly dirty. 0 38 Glaciofluvial

2 Clean sand Fine to medium grained. 0 61 Glaciofluvial

3 Clean sand Fine grained. 0 7S Eolian Sheet deposit from outwash.

4 Sand Fine to medium grained, 0 64 Glaciofluvial

slightly dirty.

Deposit Number — Granular deposits shown on this map may have commercial possibilities.
That assumption followed from two criter.a used in the mapping process: study of the areacon-
sidered only granular deposits greater than one metre thick, and covering an area more than one
hectare; and it only considered deposits where the mineral-aggregate thickness was greater than
the overburden thickness. Although the scale of mapping did not permit investigation of all small
deposits, many small deposits containing existing pits are indicated.

Material Description — Sand and gravel has a variety of applications, such as concrete for con-
struction, asphalt concrete, subbase and base course aggregate for roads, gravel and sand for road
surfaces, and pit run for fill. Gradation, rock hardness, and binding characteristics, are some of the
specific qualities that are considered in aggregate towards determining its end use. This map in-
dicates these, and other, geological qualit.es of the sand and gravel within each deposit, but does
not indicate their potential uses. The terms used in the table are defined in the figure below.

Reserves — The method of calculating in cubic metres the aggregate reserves of deposits took
four basic steps. First, the area, in hectares, of each deposit was determined using aerial photo-
graphs. Second, geological interpretation. sometimes supported by subsurface information, was
assumed in determining the geometry of each deposit, to estimate an overall, average deposit
thickness in metres. Third, geological study and limited sample analyses determined the texture
(gradation) of sediments in the deposit, and an overall average percentage of gravel and sand.
Finally, the volume was calculated as follows: reserve gravel (m?) = area (ha) x thickness (m) x
10,000 x % gravel; the same formula was used for sand.

Texture — The texture of the sediment refers to the percentage of particles of various sizes. For
mineral aggregate, the most important fractions are the gravel and sand. The actual dimensions of
the clasts and particles in these fractions are given in the figure. The values given for a particular
deposit were determined from a field estimate, or from laboratory analysis, of one or more samples
from that deposit. Where more than one sample is taken the tabulated number is the mean value.

Wear — The resistance of gravel-size clasts to wear or abrasion can be measured in a laboratory
test (ASTM-C131, Los Angeles Abrasion Testing). The amount of material that breaks down into
smaller sizes is measured and related to the original sample weight in terms of percent wear. The
higher the percentage wear the more suszeptible the gravel is to breakdown under stress. Gravel
with a percentage wear of less than 40 is considered very resistant.

Overburden Thickness — The thickness of non-economic material, or overburden, covering a
deposit, sometimes is a limiting factor in the exploitation of an aggregate deposit. The tabulated
values given are approximate overburden thicknesses as determined from geological investi-
gations and subsurface testing. -
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Deposit Area— Deposits in this study were delineated by interpretation of aerial photographs and
the contacts should be considered approximate. Information is precise only where test holes, or
geological sections, are indicated.

Deposit Genesis — The genesis, or formation, of deposits is vital to the understanding of the
gradational nature, extent and geometry of the deposit. This understanding forms the basis for
extrapolation from a limited number of known points (test holes, pits, sections) and permits an
overall assessment of the deposit.
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D.W. Scafe, W.A.D. Edwards, D.R. Boisvert
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Geology and compilation 1987-88 ALBER"I'A
To accompany Open File Report 1988-03 as Figure 3.
- RESEARCH

This is a sand and gravel resource map prepared by the Alberta Geological Survey as part of a series at

a scale of 1:50,000. The series represents an ongoing aggregate inventory of Alberta which provides ‘ Ol IN‘ lL
data for general land-use planning, land management or aggregate exploration. Please note that the

delineation of deposits and calculation of reserves are approximations only. Alberta Energy and Natural

Resources provides financial support for the Aggregate Inventory.

Natural Resources Division
Cartography by Alberta Research Council, Graphic Services, J.K. Matthie. Alberta Geological SUI‘VEY
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Deposit Number — Granular deposits shown on this map may have commercial possibilities.
That assumption followed from two criteria used in the mapping process: study of the area con-
sidered only granular deposits greater than one metre thick, and covering an area more than one
hectare; and it only considered deposits where the mineral-aggregate thickness was gr%éater than
the overburden thickness. Although the scale of mapping did not permit investigation of all small
deposits, many small deposits containing existing pits are indicated.

Material Description — Sand and gravel has a variety of applications, such as concrete for con-
struction, asphalt concrete, subbase andbase course aggregate for roads, gravel and sabd-for road
surfaces, and pit run for fill. Gradation, rock hardness, and binding characteristics, are some of the
specific qualities that are considered in aggregate towards determining its end use. This map in-
dicates these, and other, geological qualities of the sand and gravel within each deposit, but does
not indicate their potential uses. The terms used in the table are defined in the figufre below.

1
H
{

1Tp 88 Reserves — The method of calculating in cubic metres the aggregate reserves of debosits took

four basic steps. First, the area, in hectares, of each deposit was determined using aefria| photo-
graphs. Second, geological interpretation, sometimes supported by subsurface information, was
assumed in determining the geometry of each deposit, to estimate an overall, averdge deposit
thickness in metres. Third, geological study and limited sample analyses determined :the texture
(gradation) of sediments in the deposit, and an overall average percentage of gravel and sand.
Finally, the volume was calculated as follows: reserve gravel (m3) = area (ha) x thickness (m) x
10,000 x % gravel; the same formula was used for sand. ‘

Texture — The texture of the sediment refers to the percentage of particles of various sizes. For
mineral aggregate, the mostimportantfractionsarethegravel and sand. The actual din@ensions of
the clasts and particles in these fractions are given in the figure. The values given for a particular
deposit were determined from a field estimate, or from laboratory analysis, of one or more samples
from that deposit. Where more than one sample is taken the tabulated number is the nfiean value.

Wear — The resistance of gravel-size clasts to wear or abrasion can be measured in a laboratory
test (ASTM-C131, Los Angeles Abrasion Testing). The amount of material that breaks down into
smaller sizes is measured and related to the original sample weight in terms of percent wear. The
higher the percentage wear the more susceptible the gravel is to breakdown under strfess. Gravel
with a percentage wear of less than 40 is considered very resistant.

Overburden Thickness — The thickness of non-economic material, or overburden,:covering a
deposit, sometimes is a limiting factor in the exploitation of an aggregate deposit. The tabulated
values given are approximate overburden thicknesses as determined from geological investi-
gations and subsurface testing.
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Deposit Area — Deposits in this study were delineated by interpretation of aerial photographs and
the contacts should be considered approximate. Information is precise only where test holes, or
geological sections, are indicated.

Deposit Genesis — The genesis, or formation, of deposits is vital to the understanding of the
gradational nature, extent and geometry of the deposit. This understanding forms the basis for
extrapolation from a limited number of known points (test holes, pits, sections) and permits an
overall assessment of the deposit.

0-5% fines — clean
5-12% fines — dirty 1
12—50 % fines — very dirty

GRAVEL <"

’bob
-

sandy'

GRAVEL

/
-
¢ cﬁ‘(\
,&,e\‘
gravelly
SAND

A
\
sand - ger
GRAINED
SOILS SAND
i o) Q, o,
fines percent 50% L 12% 5% sand
GRAVEL IE SAND ! FINES
Industrial = & E E
= €
Classification £ £ = E & S
0 = < =
Nenye = 2 o o
Coarse ] Coarse Fine Coarse] Medium | Fine l

Aggregate Resources

74D/11 Fort McMurray

D.W. Scafe, W.A.D. Edwards, D.R. Boisvert
Published 1988

Geology and compilation 1987-88
To accompany Open File Report 1988-03 as Figure 4.

ALBERTA
RESEARCH

Tp 86

! 56°30"
15’ 111°00’
R10 R9 Joins 74 D/6 .
Produced, 1970, by the SURVEYS AND MAPPING BRANCH, Roads: ; Routes: 7 Communities within cities and towns are named in red. Les communautés & I'intérieur des cités et villes sont désignées en rouge. Etablie erél970, par I%DtRECTION DES LEVES ET DE LA CARTOGRAPHIE,
DEPARTMENT OF ENERGY, MINES AND RESOURCES. . : 5 : s : 2 e i MINISTERE DE L’ENERGIE, DES MINES ET DES RESSOURCES, Mise
Updated from aerial photographs taken in 1967. Culture check hard sutface, all weather...................... pavee, toutersaison..........uiver e thenyey Doethaizloncs ALBERTA This Provisional Map is equivalent to a standard Cette carte provisoire équivaut une carte régulidre 3 jour & l'aide de photographies aériennes prises en 1967. Vérification des ouvrages
1970. Printed 1973. : Z'chaussées séparées  plus de 2 voies map in accuracy of content au point de vue précision de Finformation. en 1970. Imprimée en 1973.
. hard surface, all weather...................... avée, toute Saison.............cc...... 2lanes _ lessthan2lanes WEST OF FOURTH MERIDIAN - OUEST DU QUATRIEME MERIDIEN e
Cericamaybabtn ot n o an Oties, . 2 2 voies TMoins de 2 voies Q : Some names on this map are not yet official. C::z':;o:eo?;g;csr'tfas'ar"zfé:snczge ’ne ysoni Ces cartes sont en vente au Bureau des Cartes du Canade,
Department of Energy, Mines and Resources, Ottawa, loose or:stabilized surface, all weather... gravier aggloméré, toute saison... ~2/2080LMore,,.  lessthan2lanes Corrections or additions are invited by the . Tl ministére de I'tnergie, des Mines et des Ressources, Ottawa,

or your nearest map dealer.

© Canada Copyrights Reserved 1973

VOIes ou plus moins de 2 voies.
loose surface, dry weather and

unclassified streets..
carttrack

de gravier, temps sec et
.. rues hors classe

.... deterre .
traillogsuifliner e B R e sentier Ou percée ...........cc..ecueene

Scale 1:50,000 Echelle
1

Miles 1 0 2 3 Milles
Eme—re e T ; ]
Metres 1000 0 1000 2000 ' 3000 4000 Métres
L ] R '
Yards 1000 0 1000 2000 3QGO 4000 Verges

(B B S B o T = ]

de la cartographie saurait gré au public de lui
signaler corrections et additions.

EQUIDISTANCE DES COURBES 50 PIEDS
Elévations en pieds au-dessus du niveau moyen de la mer
Systéme de référence géodésique nord-américain, 1927
Projection transverse de Mercator

Surveys and Mapping Branch.

CONTOUR INTERVAL 50 FEET
Elevations in Feet above Mean Sea Level
North American Datum 1927
Transverse Mercator Projection

ou chez le vendeur le plus pres.

© Canada 1973, tous draits réservés

1
¢

R o s el

(a1 TH LTS 1

This is a sand and gravel resource map prepared by the Alberta Geological Survey as part of a series at
a scale of 1:50,000. The series represents an ongoing aggregate inventory of Alberta which provides
data for general land-use planning, land management or aggregate exploration. Please note that the
delineation of deposits and calculation of reserves are approximations only. Alberta Energy and Natural
Resources provides financial support for the Aggregate Inventory.

Cartography by Alberta Research Council, Graphic Services, J.K. Matthie.
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Deposit Number — Granular deposits shown on this map may have commercial possibilities.
That assumption followed from two criteria used in the mapping process: study of the area con-
sidered only granular deposits greater than one metre thick, and covering an area more than one
hectare; and it only considered deposits where the mineral-aggregate thickness was greater than
the overburden thickness. Although the scale of mapping did not permit investigation of all small
deposits, many small deposits containing existing pits are indicated.

Material Description — Sand and gravel has a variety of applications, such as concrete for con-
struction, asphalt concrete, subbase and base course aggregate for roads, gravel and sand for road
surfaces, and pit run for fill. Gradation, rock hardness, and binding characteristics, are some of the
specific qualities that are considered in aggregate towards determining its end use. This map in-
dicates these, and other, geological qualities of the sand and gravel within each deposit, but does
not indicate their potential uses. The terms used in the table are defined in the figure below.

Reserves — The method of calculating in cubic metres the aggregate reserves of deposits took
four basic steps. First, the area, in hectares, of each deposit was determined using aerial photo-
graphs. Second, geological interpretation, sometimes supported by subsurface information, was
assumed in determining the geometry of each deposit, to estimate an overall, average deposit
thickness in metres. Third, geological study and limited sample analyses determined the texture
(gradation) of sediments in the deposit, and an overall average percentage of gravel and sand.
Finally, the volume was calculated as follows: reserve gravel (m3) = area (ha) x thickness (m) x
10,000 x % gravel; the same formula was used for sand.

Texture — The texture of the sediment refers to the percentage of particles of various sizes. For
mineral aggregate, the most important fractions are the gravel and sand. The actual dimensions of
the clasts and particles in these fractions are given in the figure. The values given for a particular
deposit were determined from a field estimate, or from laboratory analysis, of one or more samples
from that deposit. Where more than one sample is taken the tabulated number isthe meanvalue.

Wear — The resistance of gravel-size clasts to wear or abrasion can be measured in a laboratory
test (ASTM-C131, Los Angeles Abrasicn Testing). The amount of material that breaks down into
smaller sizes is measured and related to the original sample weight in terms of percent wear. The
higher the percentage wear the more susceptible the gravel is to breakdown under stress. Gravel
with a percentage wear of less than 40 is considered very resistant.

Overburden Thickness — The thickness of non-economic material, or overburden, covering a
deposit, sometimes is a limiting factor in the exploitation of an aggregate deposit. The tabulated
values given are approximate overburden thicknesses as determined from geological investi-
gations and subsurface testing.
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Deposit Area— Deposits in this study were delineated by interpretation of aerial photographs and
the contacts should be considered approximate. Information is precise only where test holes, or
geological sections, are indicated.

Deposit Genesis — The genesis, or formation, of deposits is vital to the understanding of the
gradational nature, extent and geometry of the deposit. This understanding forms the basis for
extrapolation from a limited number of known points (test holes, pits, sections) and permits an
overall assessment of the deposit.
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Geology and compilation 1987-88 : ALBERTA
To accompany Open File Report 1988-03 as Figure 5. RES EARCH

This is a sand and gravel resource map prepared by the Alberta Geological Survey as part of a series at
a scale of 1:50,000. The series represents an ongoing aggregate inventory of Alberta which provides ‘ Ol IN‘ lL
data for general land-use planning, land management or aggregate exploration. Please note that the

delineation of deposits and calculation of reserves are approximations only. Alberta Energy and Natural
Resources provides financial support for the Aggregate Inventory.
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GENERAL COMMENTS

DEPOSIT CHARACTERISTICS

. : Texture 9 Overburden Deposit Deposit
i W (?SE%V:\?) Additional Comments (%) < Thickness Thickness Area Deposit Genesis Additional Comments
Number Description Gravel | Sand Gravel | Sand | Fines | Wear (m) (m) (ha)
1 Clean sand 930 Fine grained. Clasts 0.5% 0.6 3 38 Outwash
2 Clean sand 1505 Medium to coarse grained. 0 8.5 . 61 Outwash
3 Clean sand &5 Fine to medium grained. Clasts 025 5825 79 Qutwash
less than 1%.
4 Clean sand 320 Fine to medium grained. 0.5 4 64 Qutwash
Scattered clasts.
5 Gravelly sand 1806 7224 Ironstone, clay and crumbly 20 80 trace 0.5 7 129 Kame
schist clasts common.
6 Clean sand Fine to medium grained. 25 Kame

Deposit Number — Granular deposits shown on this map may have commercial possibilities.
That assumption followed from two criteria used in the mapping process: study of the area con-
sidered only granular deposits greater than one metre thick, and covering an area more than one
hectare: and it only considered deposits where the mineral-aggregate thickness was greater than
the overburden thickness. Although the scale of mapping did not permit investigation of all small
deposits, many small deposits containing existing pits are indicated.

Material Description — Sand and gravel has a variety of applications, such as concrete for con-
struction, asphalt concrete, subbase andbase course aggregate for roads, gravel and sa nd for road
surfaces, and pit run for fill. Gradation, rock hardness, and binding characteristics, are some of the
specific qualities that are considered in aggregate towards determining its end use. This map in-
dicates these, and other, geological qualities of the sand and gravel within each deposit, but does
not indicate their potential uses. The terms used in the table are defined in the figure below.

Reserves — The method of calculating in cubic metres the aggregate reserves of deposits took
four basic steps. First, the area, in hectares, of each deposit was determined using aerial photo-
graphs. Second, geological interpretation, sometimes supported by subsurface information, was
assumed in determining the geometry of each deposit, to estimate an overall, average deposit
thickness in metres. Third, geological study and limited sample analyses determined the texture
(gradation) of sediments in the deposit, and an overall average percentage of gravel and sand.
Finally, the volume was calculated as follows: reserve gravel (m3) = area (ha) x thickness (m) x
10,000 x % gravel; the same formula was used for sand.

Texture — The texture of the sediment refers to the percentage of particles of various sizes. For
mineral aggregate, the mostimportant fractions are the gravel and sand. The actual dimensions of
the clasts and particles in these fractions are given in the figure. The values given for a particular
deposit were determined from a field estimate, or from laboratory analysis, of one or more samples
from that deposit. Where more than one sample is taken the tabulated number is the mean value.

Wear — The resistance of gravel-size clasts to wear or abrasion can be measured in a laboratory
test (ASTM-C131, Los Angeles Abrasion Testing). The amount of material that breaks down into
smaller sizes is measured and related tc the original sample weight in terms of percent wear. The
higher the percentage wear the more susceptible the gravel is to breakdown under stress. Gravel
with a percentage wear of less than 40 is considered very resistant.

Overburden Thickness — The thickness of non-economic material, or overburden, covering a
deposit, sometimes is a limiting factor in the exploitation of an aggregate deposit. The tabulated
values given are approximate overburden thicknesses as determined from geological investi-
gations and subsurface testing.
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Deposit Area— Deposits in this study were delineated by interpretation of aerial photographs and
the contacts should be considered approximate. Information is precise only where test holes, or
geological sections, are indicated.

Deposit Genesis — The genesis, or formation, of deposits is vital to the understanding of the
gradational nature, extent and geometry of the deposit. This understanding forms the basis for
extrapolation from a limited number of known points (test holes, pits, sections) and permits an
overall assessment of the deposit.
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To accompany Open File Report 1988-03 as Flgure 6.

This is a sand and gravel resource map prepared by the Alberta Geological Survey as part of a series at
a scale of 1:50,000. The series represents an ongoing aggregate inventory of Alberta which provides
data for general land-use planning, land management or aggregate exploration. Please note that the
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delineation of deposits and calculation of reserves are approximations only. Alberta Energy and Natural
Resources provides financial support for the Aggregate Inventory.

Cartography by Alberta Research Council, Graphic Services, J.K. Matthie.
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