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ABSTRACT

A compilation and evaluation of existing sand and gravel
resource information for the Spirit River area was
completed by the Alberta Geological Survey for Alberta
Forestry, Lands and Wildlife, Public Lands Division.
Data were obtained from Alberta Transportation &
Utlities (pit data), Alberta Environment (water well
logs) and Alberta Research Council (geological) for the
study.

The only economic source of gravel in the area is of
alluvial origin and consists of terraces and bars
primarily in the Peace River valley. Glacial and
preglacial deposits occur in the region but are of no
importance in the study area. ;

Further gravel exploration should focus on the river
valleys. Since gravel is in short supply and
exploration prospects are limited, it may be expedient
to concentrate on alternative materials or more
effective transportation plans rather than primary
searches.



INTRODUCTION

This study is part of a program initiated in 1976 by the Alberta
Research Council (ARC) and Alberta Forestry, Lands and Wildlife (AFLW) to
provide information on the sand and gravel resources of Alberta. The area
of study (figure 1), level of detail and roles of the participants were
determined by representatives of the Public Lands Division of AFLW, Alberta
Transportation and Utilities (AT&U) and the Alberta Geological Survey (AGS)
a department of ARC at a meeting on September 13, 1989.

A reconnaissance level study (level 5 on figure 2) of the area bounded
by the southern bank of the Peace River, Alberta-B.C. border, west bank of
Smoky River and souther boundaries of NTS map sheets 83M/13-16 and 83N/13
was completed by AGS.

ACKNOWLEDGMENTS
Public Lands Division of AFLW provided the funds for the geological
study. Alberta Transportation and Utilities provided testing and sampling
data and Alberta Environment (AE) provided water well records.

METHODS

The study consists of compilation of existing information. Information
available for the area includes water well logs from Alberta Environment, a
surficial geology report by the ARC, information on sand and gravel pits
from AT&U and an aggregate resource potential map by ARC for the northeast
tip of the area and a bedrock topography map by ARC.

Deposits are grouped by their geological mode of formation. Their
potential for containig gravel is assessed.

GEOLOGY

PHYSIOGRAPHY AND BEDROCK

The survey area lies primarily in the Peace River Lowland, a relatively
flat region underlain by thick, fine grained, glaciolacustrine sediments
over Cretaceous sandstones and shales. The Saddle Hills Upland and Wapiti
Plain rise above the lowland and bring bedrock to the surface.
SURFICIAL GEOLOGY

Most surficial materials in the survey area are glaciolacustrine clay,
silt and sand (1ight brown in figure 3). A thin mantle of eolian outwash
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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. 3x3 townships) larger
Derived from existing Derived from existing Aertal photograph Sedimentological Test pitting on an
Mapping surficial geology surficial geology interpretation studies. Site established grid.
Methodology information. tnformation. 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 vartations
’ 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.
Output 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.

Figure 2. Study Levels
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or alluvial silts, sand or minor gravel (light yellow in figure 3) overlies
the glaciolacustrine materials in a portion of the eastern part of the
study area. A few, small patches of mainly clayey till are scattered
throughout the western part of the study area (1ight green in figure 3).
Surficial geology information is derived from the report by Jones (1966).

SAND AND GRAVEL RESOURCES

In the Peace River region sand and gravel can be assigned to one of
four geological categories. These categories are alluvial, glacial,
preglacial and weathered bedrock. The alluvial deposits are terraces, bars
or beds of present rivers. The glacial deposits are of outwash or
ice-contact (kame, esker) origin. The preglacial sources include upland
deposits such as on the Peace Hills, Halverson Ridge or Swan Hills or
buried valley deposits such as the Grimshaw Gravels located west of Peace
River town near Cardinal Lake (figure 3). The sources that are derived
from weathered bedrock are generally sandy and of limited occurrence (red
dot on figure 3).

In the study area all four categories potentially are present.

However, the terraces, bars or beds or rivers (primarily the Peace River)
appear to be the only major economic source of gravel (purple and green
dots on figure 3).

A1l information used in this study was obtained from the Alberta
Research Council (Carlson and Hackbarth, 1974, Fox, Richardson and Sham,
1987 and Jonés, 1966), Alberta Transportation and Utilities (data files,
see Appendix A) or Alberta Environment (water well logs).

ALLUVIAL SOURCES

Table 1 lists current pits (AT&U), reservations (AT&U) and potential
deposits (Fox et al 1987). Of the twenty one sites listed, twelve are in
the Peace River valley, three along Smoky River, two on Burnt River and one
on Pouce Coupe River. Thus, eighteen of the currently used (purple dots in
figure 3) or potential sites (green dots in figure 3) are of alluvial
origin (figure 3 and table 1). These terraces and bars are the principle
sources of gravel for the study area.



Table 1. Sand and gravel resources currently identified in the study area.

Location Probable Physiographic Material Status
Origin Locality
SE11,SW12-83-11-W6 bar Peace River ? pit
W1/2 5-83-11-Wé terrace Peace River ? ?
NE6-83-11-W6 terrace Peace River gravel pit
SW1-83-7-W6 terrace Peace River gravel pit
SW13-82-7-Wo ? Peace River ? pit
SE4-80-3-Wb terrace Peace River ? pit
SW3-80-3-W6 terrace Peace River gravel pit
1.N1/2 2.,N1/2 9-80-4-W6 bed bar Peace River ? reserved
NW34-79-3-W6 terrace Peace River ? depleted
(13,14)15-79-2-W6 terrace Burnt River gravel pit
NE26-78-13-W6 weathered bedrock Saddle Hills sand pit
SE28-78-13-W6 weathered bedrock Saddle Hills sand pit?
SE24,(1)35-78-13-W6 weathered bedrock Saddle Hills ? pit
NE29-78-12-W6 weathered bedrock Saddle Hills ? pit
NE9-80-13-Wb bed bar Pouce Coupe R. ? reserved
NW11-78-4-W6 terrace Burnt River gravel pit
SW,NE6,51/2 8,W1/2 9-82-23W5 terrace Peace River gravel mapped
SW,NE25-82-23-WH terrace Peace River gravel mapped
NW1,SW,NE12-83-22-WH terrace Peace River gravel mapped
NE7.S5E18-82-22-W5 terrace Smoky River sand & gravel mapped
NE17-82-22-W5 terrace Smoky River sand & gravel mapped
El1/2 28-82-22-W5 bars Smoky River sand & gravel mapped



GLACIAL SOURCES

Eolian and outwash sediments were mapped by Jones (1966). These are
believed to be thin and sandy and to have little or no potential as a
source of granular resources. Water wells (black dots in figure 3) in the
study area indicate only clay or till. There is, therefore, no apparent
potential indicated for material of a glacial source.

PREGLACIAL SOURCES

Jones (1966) and Fox et al (1987) mapped buried gravels north of the
study area (Jones west of the sixth meridian, Fox et al east of the sixth
meridian, figure 3). Carlson and Hackbarth (1979) also note areas of very
deep drift (over 400 ft) in this area and map the thalweg of a buried
valley (Shaftesbury Channel). This buried channel and a tributary valley
along the Burnt River is shown on figure 3. The relative location and
elevation of the Shaftesbury Channel and the Grimshaw Gravels suggest that
the gravels may be a high level terrace in the preglacial valley. These
types of gravel deposits can be excellent sources of aggregate with huge
reserves and high percentage of coarse, hard rock. The possibility of
preglacial terraces in the study area south of the Peace River must be
considered.

The water wells in the central part of the study area (figure 3)
indicate till and not buried sand or gravel. The Shaftesbury Channel is
shown to trend northwestward (Carlson and Hackbarth, 1979). Buried gravels
are shown by Jones (1966) north of the Peace River at Peace Grove and
Eureka River (figure 3). This suggests that the preglacial terraces occur
on the north side of the Peace River but not within the study area.

Preglacial sand and gravel outcrop near Watino (figure 3) in the Smoky
River valley. Orientation of the gravel clasts and beds indicates a
northeasterly flow (Liverman et al, 1989). The Smoky River may trace the
course of a small buried valley north from Watino. If this is the case,
other gravel beds may be present along the Smoky River in the eastern part
of the study area. The gravel exposed near Watino is thin and deeply
covered, however, and the economic value of such gravels is low.

WEATHERED BEDROCK

Jones (1966) maps residual materials (weathered bedrock) in the
northwestern part of the study area. AT&U data show a number of pits,
probably in sand, in the vicinity. If these deposits are formed from
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weathered bedrock they do not contain gravel. If weathering has been of a
preglacial cap of gravel on bedrock, some gravel will be present in the
lag. In general, weathered bedrock is not a usual or productive source of
gravel or sand in Alberta.

SUMMARY
The western half of the study area does not seem to have significant
potential for new deposits other than in the river valleys. The eolian and
outwash material in the eastern half of the study area probably has little
value but may be covering other outwash or even preglacial deposits. This
possibility is remote but is not discounted as water well information is
not available to check the suggestion.

RECOMMENDATIONS

The search for gravel should be concentrated in the major river valleys
in the study area. An alternate source of course aggregate is manufactured
aggregate that can be produced by burning, in a rotary kiln, the abundant
glaciolacustrine clays present in the area. Gravels hauled from outside
the study area also should be considered. Crushed stone from within the
area probably is not a likely source for aggregate because of the soft
nature of the local sandstone but rail or barge transport of competent
material from B.C. could be considered. The economics of long gravel haul
distances should be weighed against the costs of further exploration in the
area, manufactured aggregate or crushed stone. Haul distances from the
buried deposits north of the Peace River possibly could be shortened if
south-shore stockpiling was performed during the winter months using ice
bridges as the mode of access.
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APPENDIX 1

Sand and gravel information provided by Alberta Transportation & Utilities
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[CJAdd Land
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E’ﬁmend Expiry Date D Amend Code

;D Amend Other {see explanation)
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REQUIRED PROCEDURE FOR OPERATIONS IN THE

LASSITER PIT
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mm LANDS & WILDUFE

: X ‘ADORESS OF B8UWNG OFFICE PPL z
PUBLIC LANDS DIVISION YV Ognougau K
Box 579, Spirit River, Ab. TOH 3CO 864-3574
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J oI, Atz £1 /’d
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AQQREQATE QRADATION CHART
MST BLEND SAND

DESIGNATION AND CLASS : SAND
PIT_ NAME: WEST BAY TREE
LOCATION: SE—28—-078—13—06
DATE SAMPLED: 88/07/21
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PROJECT : HW49 :02&04
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ENERGY AND

A lm, G NATURAL RESOURCES

RESERVATION/NOTI/\?TION AMENDM

. N C/y

Agency (Depi./Branch)

FULESK TH TRANSFIKTE Toop) ¥

Wl Fes (Maderials (A

e~ &800

Chrent 1.D. No.

T - LD

Teiephone

427-3/0/

Date of Request

Feb. 5/38

E&NA File ho.
O7 25-+3-

Purpose of the Amendment
[Jadd Lang

DDelete Land E{Amend Expiry Date DAmend Code D Amend Other (see explanation)

Expianation for Amendment Change:

Amended Agency Comments:

Flocoe amend
ko) ycar Z&erm

Agency Contact Person:

L Deluta.

(Please Print & Initiat)

For o

: ADD LANDS DELETE LANDS LANDS NOW REQUIRED
:Nm of Subdivision Name ot Subdivision Name of Subdivision

:ileiaion Pian No. Biock Lot Parcel | Subdivision Plan No. Block Lot Parosl | Subdivision Plan No. Biock Lot [
i .
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HRBF~ 555 ~ DEPARTMENT OF HIGHWAYS - Pt Flle No. 376577 76

. MAIN HIGHWAYS BRANCH
GRAVEL PIT REPORT @

Name of H'.....C'\l:ﬁm'()..............................................................
Dead Houl Reutes . 4% 427/ 7. 2cia o, .cyl.‘. Ak ,c:}xc.. =Y NPV = e
.Cm'n(.‘../1//1..c/.z/z..(m.c:«:.j{'/ﬂ.f...........................................
Condition ef Dodhwﬁl.“fﬂ.ﬂd. EXxC e 2 afile. s lacrriCbnnnnn.
ﬁ/c:}a//rm/amué.a
Condition of Pit

Depth of Overburden .{. 7. &..... Ft. Depth of Gravel .. & . 5% ceveen. FLL

Water Level From Surface Vi (4chd2de-Fr.

Type of Gravel (Coana, Fine, Clomn, otc.) ..¢2R @ 0/ W . ki i (2 A Em s kst tndrann

JAAR . ARA ., Lw:‘éfc‘/am

Surfoce Area of Pt Left . 4624 /AU 8L, . wd /R0 ild . FROTG stvndl s ta e d

Estimated Yardage Still Avallable . &4 74 /7c0¢4d7u0uverees. Cu. Yds.
Gravel Removed (All quantities less Asphelt)

Description of Werk Tons Cu. Yds.

Pit~Run Granular.eeeeevecssscecsccsasosscsnsssassssadicsnconcsrosacehe@anBRlnenens
Pit=Run Sond ceveeevectssocsssesnsrcccarassscnasncen{erscscscceascaafosscosassscasscnsns
Designation ..oo. Cloms coee  conernisescncsnsssccsseafecscarssssscosdocsconcsansscesnes
Deslgnation couc. Cl@B siee  sovsncnsncssccocecancnsfoconcaccsoncschosssscasscanssssse
Designation ..... ClosS caee  sesecsescoscncssesssossefercscsonsscccashancscassscsaccsscs
Granulor Supply for Culverts ceveeveecsncccaesesnascese S T P PP PPy
Material for Dead Haul socesseencoscncccrccenecncccscafecsssasosesacedosscsoraseeccconeed

Total Removed L..c.cveveeneedd B RE7......

Prespech of More Gravel
Mloinlng Pit ooo’]‘/o‘cﬁao&./o{“u‘l‘l.l-’.-aoonoooootoocoooo-.uoooouoqo...ot.looo-oooooo

Noar Pt covceenencscnescoceososacscrscssserscscassscsstscssscssesssssesssossnssasasas
In The District 1/456C. cevenee TWP. vevsees RGBL ceonees W,

Remarks . | (:am-.-/.../ne'.a..aiz..:xum&émo.&aa..anr\/../wm.c.(...
.é:«::....axc‘y..é&.4wz‘...r.:4r.¢.a.-......................................

Date ......ﬂi‘f&;“’.:...é%...... Englmrz%wak.‘%.jwr .

Note E
Make sketch showing desdhaul routes with distances on reverse side. This form to be sent to Edmonton upon com-
pletion of using pit. One form for each pit used.

Show mil of haul point, deadhaul distance in miles, location of pit relative to ¢ section and project
Also enlarged sketch of pit showing ted portion rel to test holes.




