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INTRODUCTION 
In northeastern British Columbia, economic coal deposits 

are found within the lower Albian Gates Formation; the coals 
are currently being mined at the Bullmoose (Teck Corpora- 
tion) and Quintette (Quintette Coal Ltd.) operations. The 
preliminary results of a petrological, sedimentological and 
geochemical study of coal samples collected from the two 
mines, as well as outcrop and Deep Basin drill core are 
described in this report. 

The study was undertaken in order to: (I) document the 
lateral and stratigraphic variation in the organic (maceral, 
microlithotype and lithotype) and inorganic (trace and minor 
elements) facies of the coals and associated strata in the 
Foothills of northeastern British Columbia; and (2) to deter- 
mine the factors which control the variation. The sample base 
consists of coal and associated strata collected from outcrop, 
road and mine cuts, petroleum and coal exploration drill 
cores and well cuttings. The primary purpose of this study is 
to develop a methodology for predicting variations in coal 
quality within a mine more accurately. Fieldwork, including 
sample collection and analysis, began during the summer of 
1988. 

SITE LOCATION AND GEOLOGY 
The study area is in northeastern British Columbia in the 

Rocky Mountain Foothills and Great Plains between 54”45’ 
and 55”30’ north latitude, and 120”15 and 121”30’ west 
longitude (Figure 4-6-l). The regional geology was de- 
scribed by Stott (1968, 1982). Leckie (1983) and Carmichael 
(1983) studied the regional sedimentology of the Gates For- 
mation. Lower Cretaceous strata consist of a series of trans- 
gressive-regressive cl&c wedges deposited in response to 
periodic uplift of the Cordillera (Smith ef ul., 1984). The 
Moosebar (marine) and Gates (nonmarine and nearshore 
marine) formations and their subsurface equivalents, the 
Wibich, Falher and Notikewin members of the Spirit River 
Formation (Figure 4-6-l), form one of the transgressive- 
regressive sedimentary packages. Moosebar sediments were 
deposited as the Boreal sea advanced southward to the 
vicinity of Elbow River, Alberta (McLean, 1982). Renewed 
uplift and erosion in the Cordillera supplied the Gates Fotma- 
tion sediment which prograded northward over the Moosebar 
sediments. The progradation was not uniform; Leckie (1986) 

recorded seven individual coarsening-upward regressive 
cycles within the Moosebar-Gates interval. 

The Gates Formation oul.crops in the Foothills from north 
of the study area at the “Gates” of the Peace River near 
Hudson Hope, British Col~umbia, southeastward across the 
Alberta border in the vicini~ty of Grande Cache (Stott, 198211. 
The northern limit of econ,omic coal deposits in the G.ltes 
Formation is in the vicinit:! of the Bullmoose mine lea:ies. 
North of the Bullmoose mine, the sediments consist pri- 
marily of marine shelf sediments (Stott, 1982; Leckie and 
Walker, 1982) while within the study area. there is extensive 
intertonguing of marine and nonmarine facies. 

No formal subdivision of the Gates Formation has been 
widely accepted. Informally three major subdivisions (Fig- 
ure 4-6-2) are made (Rance, 1985; Lrckie, 1986; Car- 
michael, 1988): Torrens nxmber, middlt: Gates and upper 
Gates. Carmichael (1988), correlated the Torrens member 
with the Falher cycle “F”, the middle (Gates with Falher 
cycles “E” through “A” and the upper Gates with the 
Notikewin member of the Spirit River Formation (subsurface 
terminology). The coal seams currently being mined at Bull- 
moose and Quintette are found within the middle Gus. 
Thinner (noneconomic) seams are found within the, upper 
Gates. 

No correlation of the seams between Bu:llmoose and Quin- 
tette has been published. Nj.ne coal seams are recognized on 
the Quintette property (R;mce, 1985); from youngest to 
oldest, the seams are refernzd to as A, B, C, D, E, F. Gil, J 
and K. Seams A, B and C are found withill the upper Gales. 
Five seams of economic thickness are present at Bullmoose 
(Drozd, 1985); the seams are designated, from oldest to 
youngest, A, B, C, D and E. Upper Gates coals are present at 
Bullmoose, but are not named. Details of the pit geology and 
mining methods, as well a,s gross chemical and composi- 
tional characteristics of the seams at both mines may be found 
in Rance (1985) and Drozd (1985). 

COAL DEPOSITIONAL ENVIRONMENTS 
The Gates Formation is inferred to represent a wave and 

tide-dominated linear elastic shoreline (Leckie and Walker, 
1982). The Lower Cretaceous coastlines in this area :are 
believed to have been characterized by arcuate wave-dorni- 
nated deltas and associated strandplains (Kalkreuth and 
Leckie, in preparation). Thick, laterally ext,ensivepeat (coal) 
deposits accumulated on a delta plain shoreward of thick (15 
to 35 metres), regionally extensive sheets of shoreface sand 
and gravel (traceable along strike for about 230 kilometres). 
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