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INTRODUCTION Phase | - Deglaciation and inundation by glacial Lake Peace
= Increased activity of the oil and gas industry in northeast British Columbia has metres BRITISH
= : = A
o resulted in a need for more surficial geology and aggregate potential data for 20 400 500 il 1000 L 1400 i) ~ COLUMBI A
g the region. The Resource Development and Geoscience Branch (RDGB) is . =
= currently conducting a program focusing on identifying new local sources of bt s
construction aggregate to support the development and maintenance of all- £ Resource Development and Geoscience Branch
season petroleum developmentroads (PDR). E AGGREGATE PROSPECT REPORT 2006'1
This report outlines several glaciofluvial terraces along the East Kiskatinaw
River (EKR) that are considered to have high potential to host sand and gravel
deposits. Deposits are well situated to service the Noel, Kelly and Cutbank gas Bl < Eindiofuiiindeionand deposiiibn AG G RE GAT E P OT E N TIAL O F
fields as well as the Hour Glass, Noel, Loop, Blackhawk, Windsor, Borden and etres
skalnaw Forestenceroads. SELECTED TERRACES ALONG
The EKR is located in the eastern portion of NTS map sheet 93P, B
approximately 40 km south of Pouce Coupe (north of map area)and 50 kmeast 3 T H E EAST KI S KATI NAW RIVE R
of Tumbler Ridge (west of map area). The river flows east from its head waters 2 )
at Bearhole Lake (west of map area), then turns north paralleling Highway 52
before swinging west to join the West Kiskatinaw River. The EKR is N O RTH EASTE RN B RITIS H CO LU M B IA
approximately 70 km long from Bearhole Lake to its confluence with the West
Kiskatinaw River, after which both combine to form the main Kiskatinaw River.
Phase Ill - Holocene incision, terrace development and floodplain deposition PORTIONS OF NTS 93PI01 AND 93P’08
SCOPE OF STUDY 200 400 600 ar(:]oeu-es 1000 1200 1400 1600 n -
This was a reconnaissance study of terraces along the EKR. The purpose of the A.S. Hickin (P_ Geo)
study was to ground truth the terraces along the valley and investigate their .
potential for development, thereby providing aggregate producers with g
8 prospective tat:gets for furthe'r evaluation. All test holes were Ijand dug so 2 Scale 1:50 000
8 aggregate thickness, quality, and volume are speculative until a
™ comprehensive test pitting program is conducted. 0 2 4 6 8
o I | | |
PREVIOUS WORK Phase IV - Modern incisi d floodplain devel t Kllometres
Several studies have been completed in the area. Regional studies by S S e e Do CEREE . e
Mathews (1978, 1980) provide a framework for the deglacial history of metres Datum: NAD83  Projection: UTM Zone 10
northeastern British Columbia and northwestern Alberta. Reimchen (1980) 200 400 500 80 1000 1200 1400 1600
mapped the surficial geology of the Dawson Creek map sheet (NTS 93P) at
1:250 000-scale. Catto and Thistle (1993) mapped the surficial geology of NTS DEFINITION OF AGGREGATE OCCURRENCES
map sheets 93P/9 and 93P/10 at 1:50 000-scale. Unfortunately this mapping & In this report, the following terms have specific meanings (Ferbey et al., 2005):
did not extend to the EKR. Lister (1988, 1990) conducted terrain and aggregate 2 ' K '
evaluations for the Highway 52 and the Upper Cutbank areas. Savinkoff (2004) Occurrence: Ageneral term used to describe an area or location with granular material.
mapped the aggregate potential of an extensive area of 93P and portions of 93| Showing: An occurrence that contains sand or gravel and has had insufficient work done to establish volume and quality.
?':jcﬂ giAdat 1 1|20| 000{5‘33'%- Hetdelm'?atte'}dl "Ea"y (?ftheht_err?ces:fl_n ﬂ:_'S repc:]rt, but — — ——— —— — Prospect: An occurrence within a mapped geomorphic or geophysical feature known to contain sand or gravel. Assessment indicates potential to host an aggregate
indicated only low to moderate potential based on his classification scheme. Bedrack Claciolacustrine L Glaciofluvial Floodplain | Floodplain deposit.
rc:;?ensézfeggglfégl szcl?r?;tgo?; rg(gzln:jnwt:reraiﬁl.?lithsc;n;saI(Lfa:ir:)?fmse terraces Figure 1. The schematic development of terraces in the Deposit: An occurrence that can be mined economically (typically assessed by detailed testing) or is a current or past producer of aggregate.
- Kiskatinaw River valley. Glaciofluvial terraces have the highest
prospectivity and are the primary targets of this study. METHODOLOGY
QUATERNARY HISTORY Several terraces with aggregate potential were identified from mapping (Savinkoff, 2004), aerial photographs and/or digital elevation models (DEMs). Accessible
Surficial materials in the area have a glacial origin. The area was inundated by terraces were visited during fieldwork in the summer of 2005. At each field station a hand dug test hole was excavated and the material logged. Those terraces that host
ice during the Late Wisconsinan (ca. 22, 000 years ago). Deglaciation of the area was well under way by approximately 10,000 years ago (Catto et al., 1996).  sand and gravel showings at surface, or have similar elevations and morphologies to adjacent terraces with sand and gravel showings, were highlighted as aggregate
At this time the Cordilleran Ice Sheet retreated to the west and the Laurentide Ice Sheet retreated east, blocking regional drainage and impounding alarge  prospects (see definition above). Prospective terraces were divided into two groups, high terrace (10-25 m above river level) and lower terraces (5-8 m above river
glacial lake that flooded much of the Peace River valley and surrounding area (Mathews, 1980). During this phase of deglaciation, glaciolacustrine silt and level), delineated from aerial photographs and high resolution light detecting and ranging (LiDAR) DEMSs. High terraces likely have a glaciofluvial origin, host coarse-
8 clay was deposited in submerged valleys (Phase |; Fig. 1). Several raised beaches and remnant shorelines of this lake can be found inthe hillstothe northand ~ grained material, and are therefore considered the most prospective features to host a deposit. Lower terraces, likely Holocene in age, typically are finer-grained,
o east of the map area. During Phase |l of deglaciation, glaciofluvial meltwater, likely derived from westward retreating ice, incised and deposited outwash that  contain proportionally more sand than the higher terraces, and may have high water tables that may limit development. Consequently, the lower terraces are
8 filled a portion of EKR Valley. The Holocene was dominantly a time of erosion. However, terraces approximately 5 m above the river level (river level is from  considered to be moderately prospective for hosting gravel deposits.
© low water, September, 2005) were likely deposited during Phase Ill as the EKR shifted across the valley. The modern EKR has incised the Holocene deposits
(Phase IV) and now meanders across its present floodplain which consists of point bars, abandoned meanders, and marshy areas that are periodically SUMMARY OF RESULTS
inundated during flooding. . Table 1. Prelimi I ial esti f lected i f the EKR vall
Glaciofluvial and early Holocene terraces are the most prospective aggregate occurrences [gpr)::zzr;tmagnrgghgopérgrs;;?tlve ?Lasc'(::;‘.”eg Preliminary Estimated
whereas glaciolacustrine benches and modern fluvial terraces are the least prospective. Holocene terraces (interme diiatepin elepvatigvn) Eeeat] T A 204 G lar R L
Higher benches (e.g. 30 m above river level), particularly towards the confluences of the "% B2 S == L 1 B0 = B R O acavnn oiaee rea (m’) ranular Resource (m’)
EKR and West Klskatln.aw Rlver,_ formed _v_vhen Glac_lal Lake Peace occuplp_,d t_he area. features was calculated (Table 1). Without Highly Prospective 891 600 1783 200
| Eventually the lakes drained or shifted position, following the eastward retreating ice front. extensive test pitting or aeophvsical SUrvevs Area 1 )
Consequently, the glaciolacustrine sediments and underlying till were incised by draining . = & “ F:]ot t?e d(gater?niﬁe g Howevizr’ Moderately Prospective 442 800 442 800
lakes or meltwater. The resulting remnant benches consist of clay and silt with minor stones Bagsd o likhad fak sbas ét'ons ar,n Highly Prospective 1 595 900 3191 800
(ice rafted debris and dropstones), commonly underlain by till. The next level of benches pPash (Ij Iv ; Ie thickis v If o ,m i Area 2 '
occur approximately 10-25 m above present river level and are interpreted as glaciofluvial ;F;gr?e d fgre;hea Iz(filgfluviacl te?rzsce% Due tg Moderately Prospective 523 000 523 000
terraces. The upper portions of these terraces commonly consist of sand and gravel and are e | : 9 ity of ik H. | Highly Prospective 1 569 600 3139 200
the most prospective targets in the area (Fig. 2). Gravel beds may be several metres thick, te?rac%vsve a F:LQEE::S':' gf ? m ('as a?ba?::)le Area 3 .
though typically do not exceed 3 m. Clasts range in size from pebbles to cobbles and are " ©/%™ = Iresultin volumesl reslentaleg Moderately Prospective 488 500 488 500
commonly in a sandy matrix. The tops of Holocene terraces are rarely more than 8 m above hpp : lculated g ltiolvi P th Highly Prospective 216 100 432 200
= the present river level and commonly consist of sand or gravel. These terraces tend to have fertehwere lca C: abe thy r?rl‘fl IIFiJ {;n?hi Enarea Area 4 _
{ a finer modal grain-size compared to glaciofluvial terraces. Shallow water table and 'Io'hesee e%%%%?es ssi(m Ie roeic?e . Si dee?; Moderately Prospective 134 500 134 500
overbank silt and fine sand often impede the development of these prospects as a gravel avbloEstion Bhss ar? dy gre it co?lsi st
source. The lowest terraces are generally part of the modern floodplain and are represented P : *All tenured portions of prospective polygons were removed from area calculations.
by point bars and abandoned meander channels. These deposits typically consist of sand adaquels 10f SEONOM Sreasiont. oF a
- azc‘i)silt with minor gravel. In places they may be p.rospectivephowevsg?’ pros),(imity e micdaim deposit. In order to validate these estimates, | **Estimate based on arbitrary 1 m thickness for moderately prospective terraces and inferred 2 m thickness for
8 Figure 2. Gravel exposed in a glaciofluvial terrace on the river, shallow water table, and limited volume make these deposits less appealing aggregate ?e (L(i)rrggrehenswe test pitting program is | highly prospective terraces. No consideration has been made for aggregate quality, gradation, or mineability.
g EKR. targets than the higher terraces. q ’
©
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Area g |
)
— AREA1 AREA?2 AREA3
h k . Area 1 consists of two terraces: 1) a highly | ' Area 2 consists of four highly prospective terraces (red areas; labelled C to F) and four moderately Area 3 focuses on one large highly
4 ' prospective glaciofluvial terrace located on prospective terraces (orange areas; labelled G to J), all on the east bank of the EKR with the exception of prospective terrace (red area; labelled K)
‘4 (¥4 - the east bank of the EKR with an upper Terrace-J on the west bank. None of these terraces were visited in the field; however, the morphology and and two moderately prospective terraces
~DA 8 elevation of approximately 20 m above elevation of these terraces suggest the sites warrant further evaluation (Fig. 5). In addition, terraces on (orange areas; labelled L and M). Additional
8 present river level (red area; labelled A); and the east side of the EKR (tenured to Ministry of Transportation) were developed in the past and are now terraces in the southern portion of Area 3
}J' — 2) a moderately prospective terrace located depleted suggesting similar terraces have aggregate potential. The highly prospective terraces (C to F) presently host four tenures. A new pit on the
.;' © on the west bank of the EKR approximately range in elevation from 14-25 m above present river level. The eastern portion of Terrace-E contains a tenured portion of Terrace-K opened and =
12};‘{'\ A . 5-8 m above the river level (orange area; swampy area that may be an abandoned channel and now contains abundant silt and organics with a produced in the summer of 2005 (Figs. 6 and =
= ; : ; labelled B). high water table. Consequently, this portion of Terrace-E may be sterilized for aggregate production and 7). The material processed consisted of
v 65\ i has not been included in the volume calculations. It is not clear if the eastern portion of Terrace-D is a oxidized pebble to cobble-size gravel in a
I\ - ) Both terraces were visited in the field. At glaciofluvial terrace or a glaciolacustrine bench and needs to be evaluated. The moderately prospective sandy matrix. The modal clast size was
; ! surface, the highly prospective terrace (A) areas (G to J) range from 6-8 m above presentriver level. approximately 2 cm (~ 1in.). The gravel was
contained pebble to cobble-size gravel with well stratified with sandy beds as well as
rare boulders in a sandy matrix. The At present, one tenure covers a portion of highly prospective Terrace-F. It is currently licensed to the open framework gravel. o _
i | si f th I cl i MoT). e Dy . s -
’ :;S)t;la?;iti?;\jatrglifdsa crf‘llz(‘iZ0 int.).e O%::Eaﬁf:f:n? - . The highly prospective area (K) ;;?,?arze_f(' :I:te r::ve?tig(;kpl:-ixifxan:elh?; t‘;?:ﬁ':::’l
& and possibly aeolian silt occasionally cap the Figure 3. Sand and gravel from a hand dug test encompassing the pit was mapped southto o e 9 it A ppr tisd W ¥ > iable Wi
< } gravel. Clasts are generally wellrounded and hole on the highly prospective polygon in Area 1. include areas of similar elevation and Overies Sancy Siit. A perched water table was
. 4 g") A‘ o ;*} the | it dominanil i encountered at 2 m. This area is located southeast of
s cPAIEC el et it callllall M b : : : : ‘ well site c-72-F/93-P-01.
S, = (Fig. 3). The moderately prospective terrace (B) is lower in elevation and consists of slightly smaller
o , : ebble to cobble-size gravel with rare boulders in a sandy matrix (Fig. 4). The estimated modal clast : y
s7 b : size iss.(approxir%agelyzl cm(~1%in.). Water table in | morphology. As i fterrace B past produc_e , the
N ) ; September was estimated at 3 m below the high . : ] gnéeurl‘gLe:eggmgpeg;}gﬁe:errace FEmAIng:prespecivg ang
e o 2 , point of the terrace, based on standing water in E - = U ap— - Borden Creek '
i - ' j o \/) { depressions. s MR _ . S5 4 S i e e —— | _
el (P (C = TETrabe e 5 - : { The two moderately prospective terraces (L and M) occur on
= L'.Jaﬁi"% 4 | I Both of these terraces represent excellent AR i either side of the EKR near it confluence with Sunderman
candidatss: for: farther aualbation: The hiht Creek. These terraces are lower and may have a higher
670000 675000 680000 N ) gnly i fines content than the high terraces. Despite this, they may
o prospective terrace was accessed on foot from the rovide additional resources for the area
i d-69-J/93-P-01 lease road approximately 2 km P )
:gg & r:tg?re rcI)ts Sch):'ijl:rSe t];rﬁ’g]c el\\l::; alzg:gé & c-ir Ee | Terrace-K was accessed from a lease, and former gravel
N N T 094B - i, gspeisn?\ic G AR SRt BE weﬁ J haul road that branches south from the Noel Road on the
’ \\ | LEGEN D '] site d-73-K/93-P-01. The weﬁ &le WaE. Aerassad west bank of the EKR. The road passes through the
\ British | by truck from a lease road that spurs east from the HepisiedMoil lsauresIotEdINAISaE.
:["-\ Columbia "‘ ; . Loop Reac: 5 X vertical exaggeration
) .‘g AGG REGATE POTE NTIAL OF FIELD STATIONS igure 4 Sa po grvl from hand dug test Figure 5. Digital elevation model of Area 2 draped with an orthophoto. The view is to the north
(o *» \ — TERRACES A Glaciofluvial hole on the moderately prospective polygonin :?:azr;?]v:;:lh:'lt?;?:?:at;n"t‘:::)it:;n banicotthe EXER.the purpionsgions roiersothetanured Figure 7. Closer view of terrace
.{% k) . Area1. ) gravel (Fig.6). The deposit coarsens
A % e - Highly Prospective Terraces (upper) /% Fluvial upwards from sand to gravel.
‘(:D.\tt‘ J \\."l, 1
T N ) A Glacial Diamict (till
N Moderately Prospective Terraces (till) 672500 673000 673500 674000 674500 675000 AREA 4 REFERENCES
- 0931 S . .
093J l (Iower) N Excavation Test Pit Catto, N.R. and Thistle, G.L. (1993): Quaternary geology and landforms of the Dawson Creek region,

Area 4 consists of prospective areas on the east and west
sides of the EKR. Highly prospective Terrace-N is skirted by
progressively lower, moderately prospective terraces (O) on

British Columbia, NTS 93P/9, 10, 15, 16; BC Ministry of Energy, Mines, and Petroleum
Resources, Open File 1993-29, 16 pages.

INDEX MAP PETROLEUM AND NATURAL GAS

Aggregate Tenure (June 2006)

GRID INDEX S = the west side of EKR. The east side of the river hosts a highl
8 8 ; : . gnly Catto, N., Liverman, D.G.E., Bobrowsky, P.T.B. and Rutter, N. (1996): Laurentide, Cordilleran, and
D Araa of Inteiast D g gﬁ;@g‘ig)e terrace (P) adjacent to a moderately prospective montane glaciation in the western Peace River - Grande Prairie region, Alberta and British
— ~— ) Columbia, Canada; Quaternary International, v. 32, pages 21-32.
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RECOMMENDED CITATION: A : Terrace-P and Terrace-Q were not visited in the field. [

Terrace-P is approximately 30 m above river level and has a ¢

Hickin, A.S. (2006): Aggregate potential of selected glaciofluvial terraces on the East Kiskatinaw River, S S well developed glaciofluvial morphology. Terrace-Q has less |- Mathews, W.H. (1980): Retreat of the last ice age in northeast British Columbia and adjacent Alberta;
Northeastern British Columbia; BC Ministry of Energy Mines and Petroleum Resources, —— Contours L 4 developed glaciofluvial morphology and therefore is | Geological Survey of Canada, Bulletin 331, 22 pages.
A te Prospect Report 2006-1. 1:50 000 scale ma (20m interval) o = cons@ered only to be moderately prospective to host a _ . 3 _ .
ggrega P Y 1L p. © © deposit. Reimchen, T.H.F. (1980): Surficial Geology, Dawson Creek (93P), British Columbia; Geological Survey of
Note: Orthophotography from 1997 ~ 2 . Canada, Map 1467A, 1: 250 000 scale.
The Kiskatinaw Forest Service Road runs across the Figure 9. Cobble to boulder gravel from
672500 673000 673500 674000 674500 675000 western portion of Terrace-N providing access to the site. a test pit at the MoT tenure on the Savinkoff, P.T. (2004): Terrain evaluation for aggregate resources in the Heritage Highway corridor and

northern portion of highly prospective adjacent map sheets; BC Ministry of Transportation, File:31-21-09, 13 pages.
Terrace-N.




