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Semi-anthracite coal occurs in rocks of the Bowser 
assemblage in the upper Skeena River area, northern 
British Columbia. The deposits were discovered 75 years 
ago by surveyors who were mapping rail routes for the 
Federal Government. 

The Groundhog coalfield lies in a relatively remote 
part of the Province and all early workers in the coalfield 
noted that rail access will be necessary for coal mine 
development. It is significant therefore that the northern, 
extension of B. C. Railway passes through the coalfield 
and rail steel is just 20 miles from the coalfield at the 
time of this writing. 

Fish, wildlife and water supplies are imnortant 
resources of the area, and the British Columbia Fish and 
Wildlife Branch have made specific recommendations to 
minimize the effects of coal mining operations. Compliance 
with these recommendations is not considered to be an 
obstacle in the development of a mine. 

Exploration work in the coalfield commenced in 1904, 
and preliminary studies were made of a rail route. All 
work ceased with the advent of World War I. No further 
work was done in the coalfield until 1968, when a geological 
survey was made by a mining company. In 1969 and 1970 a 
joint venture of three mining companies conducted a 
geological mapping program and drilled six diamond drill 
holes. 

Four rock stratigraphic units are recognized, one of 
which contains seams of semi-anthracite coal which are 
from one foot to 11 feet or more in thickness. The 
coal bearing rock unit is known to occur over an area of 
about 119 square miles, but of that area 58 square miles 
contains coal seams which are believed to offer the 
greatest potential for economic development. An area of 
35 square miles is designated as the primary target area 
due to its' geographical location, geological setting 
and coal quality. 

The rocks throughout much of the coalfield are known 
to be folded and faulted. However certain areas exist 
where thick coal seams are relatively undisturbed. 

Raw coal quality throughout the coalfield varies 
widely. 

Coal which was cleaned by heavy media separation is 
of excellent quality and no difficulty is anticipated in 
cleaning coal to acceptable limits for specific uses. 
Coal cleaning methods will be designed to remove as much 
ash as specific uses demand by using heavy media, water 
cyclone or froth flotation. 



Coal samples were cleaned at various specific 
gravities during the testing. The average coal quality 
of all seams greater than 3.0 feet in thickness, from 
both surface sampling and diamond drilling is summarized: 

Average yields at various specific 
gravities from 1.58 to 1.75 38.8 % 

Ash 9.8 % 
Volatile matter 7.2 
Moisture 
Fixed carbon 82:: 
Sulfur .6 
Btu/lb. 13,366 

The coal is a high quality thermal coal, suitable for 
thermal power generating stations. 

It is estimated that 50 million tons of coal reserves 
will be required to operate a 500 megawatt thermal power 
generating plant for 35 years. 

Itmay beassumed that coal production will be from 
open pit and underground mining operations. Normal under- 
ground mining procedures are anticipated as roof rocks 
are competent sandstones and shales. Early workers in 
the coalfield noted normal underground mining conditions. 
Minor gas was noted in fresh drill core. However gas 
commonly occurs in anthracite coal measures. Spontaneous 
combustion in the coal seams is not considered to be a 
problem. 

The coalfield is in the very early stages of explora- 
tion, so therefore it is not possible to accurately 
calculate the coal reserves or the tonnages of recoverable 
clean coal. However, it is shown that the area between 
Evans Creek and Discovery Creek is underlain by relatively 
undisturbed coal seams. In the Upper Discovery Creek - 
Evans Creek area there are inferred about 12 million tons 
of open pit coal to a depth of 200 feet. In the Lower 
Discovery Creek area about 46 million tons of open pit 
coal reserves are inferred to a depth of 100 feet. An 
additional underground reserve of 290 million tons are 
inferred underlying the Discovery Creek - Evans Creek area. 

A three year exploration program is proposed. The 
first years' work includes detailed geological studies 
and trenching. The cost of this work is expected to be 
about $348,000. 

Diamond drilling, geological work and trenching during 
the second year of exploration would cost $610,000. 



During the third year of exploration diamond drilling 
would be intensified and exploration adits would be driven 
in order to test underground mining conditions. Large coal 
samples would be taken for pilot plant tests. costs of 
this program would be about $2,000,000. 

Total estimated cost of the three year program is 
$2,958,000. 
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PROPERTY AND LOCATION 

The Groundhog coalfield lies in northwestern 
British Columbia in the Cassiar Land District'and in the ' 

Omineca Mining Division (Figs. 1 and 2). 
The area is shown on the northeast part of the Bowser 

Lake topographic map (National Topographic Series 104A, 
scale, 1:250,000) and on the McEvoy Flats topographic map 
(National Topographic Series 104A/16, scale, 1:50,000). 
The Groundhog coalfield continues westward and beyond the 
limits of the McEvoy Flats map and in that area topographic 
coverage is from maps which were made in 1969 and 1970 for 
a study of the coalfield (Tompson, Jenkins and Roper, 1970). 

The coalfield occurs within the area bounded by 
56"47' to 56'58' north latitude and 128"07' to 128'30' 
west longitude. 

Three important rivers have their headwaters near the 
Groundhog coalfield. Skeena River (Fig.1) rises 15 miles 
northwest of the coalfield and flows southeasterly through 
.the center of the coalfield. Nass River heads 3 miles 
west of the coalfield and flows southeasterly along its' 
western edge. Stikine River rises 20 miles north of the 
coalfield and flows northeasterly around Spatsizi Plateau. 

Stewart, B.C. at the head of Observatory Inlet on 
Portland Canal is the nearest town and is about 95 miles 
southwest from the Groundhog. There is no road nor rail 
connection between Stewart and the coalfield. 
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The road between Stewart, B.C. and Dease Lake, B.C. 
lies about 50 miles southwest from the coalfield. However 
there is no connection between the coalfield and the 
Stewart-Dease Lake road, except along the grade of B.C. 
Railway. 

B.C. Railway bisects the coalfield as it traverses 
the area westerly and northwesterly from Kluatantan Creek 
and along Skeena River to Beirnes Creek (Plate 1 and Fig.1). 
At the time of this writing the end of railway steel is at 
Chipmunk Creek, about 20 miles southeasterly from the 
Groundhog coalfield. Steel is expected to be in the 
coalfield by summer, 1977. 

The distance by rail from the coalfield to Fort St. 
James is 237 miles; to Prince George, 309 miles; to 
Prince Rupert via B.C. Railway and C.N. Railway, 767 miles 
and to Vancouver, 804 miles. 

Early workers in the Groundhog coalfield (Malloch, 1912 
and Campbell-Johnston, 1912) wrote that a direct route to 
tidewater exists down Nass River to Nasoga Gulf, near the 
mouth of the Nass. Nasoga Gulf is 130 miles from the 
coalfield and offers a natural, deep water port site. The 
Gulf is about one mile wide and 6 miles long. It is 
undeveloped. 

There are no Coal Licences in good standing in the 
Groundhog coalfield as the last Licences which were held 
by National Coal Corp., forfeited in December, 1974. At 
that time a Coal.Reserve was in effect and the forfeited 
ground became part of the Reserve, The Reserve is still 
in effect arthe time of this writing. 
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The earliest published record of coal occurrences in 
the Groundhog area was a report by DuPont (1900) for the 
Canadian Department of Railways and Canals. The discovery 
by DuPont was made near the confluence of Didene Creek and 
Spatsizi River, some 20 miles northwest of the area with 
which this report is concerned. 

Malloch (1912, p.73) reported, 
"The first authentic discovery of coal in the Groundhog field 
was mde by Mr. James McEvoy in 1903, who staked a n&er of 
claims on his discoveries". 
The locality where ElcEvoy made his discoveries, he 

called Discovery Creek, a name which has endured. W. W. Leach 
stripped and sampled some of the seams in 1904 for Western 
Development Company. By 1904 Western Development Company 
owned 16 sections which had been acquired through prospectors 
in their employ or by purchase from prospectors. The 16 
sections were surveyed in the summer of 1905 by A. W. Harvey 
and the registered owners were 16 different prospectors, 
including James M. McEvoy and W. W. Leach. It is noteworthy 
that McEvoy was the recorded owner of Lot 126 in which the 
Upper Discovery Creek seam occurs and Leach was the recorded 
owner of Lot 136 in which the Abraham Creek seam occurs. At 
that time the Upper Discovery Creek seam and the Abraham 
Creek seam were the best seams which were known in the 
Groundhog and were thought to be the same, although they 
outcrop 2-f miles apart. 

In 1908 and 1909, J. Fredrick Walter and Charles Fergie 
worked at Discovery Creek and at Abraham Creek opening and 
sampling new coal seams (Malloch, 1912, p.73). This work 
was apparently done under an agreement with Western Develop- 
ment Company. Malloch notes (1912, p.73) that McEvoy was 
back in the field in 1911 with a large work force. However, 
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Robertson (1912, p.k88) states that Western Development 
was, "quite unrepresented in the field during the season 
of 1912". 

The sections which were owned by Western Development 
Company covered the area of Evans Creek, Davis Creek, 
Currier Creek and Abraham Creek and were comprised of 
Lots 126 to 141. 

In 1909 Amos Godfrey and Frank A."Groundhog" Jackson 
staked some coal.claims on Trail Creek. McEvoy and Leach, 
had undoubtedly ridden past the coal occurrences on Trail 
Creek many times, but did not stake ground here. It may 
be concluded therefore that they recognized that the rocks 
on lower Trail Creek are intensely folded and faulted and 
are not likely to contain workable coal seams. The claims 
which were staked by Godfrey and Jackson were subsequently 
acquired by B.C. Anthracite Coal, Ltd. who were financed 
by National Finance Company. They were surveyed in 
September, 1911 by A. P. Augustine, B.C.L.S. and by 
T. H. Taylor, B.C.L.S. B:C. Anthracite Coal, Ltd. ulti- 
mately owned 40 surveyed Coal Licences; Lot numbers 978 
to 999 and 2179 to 2196 and 20 unsurveyed licences. These 
claims surrounded Western Development Company on the north, 
south and east. 

Robertson (1912, p.k87-94) reported, that in 1912, 
B.C. Anthracite Coal, Ltd. established an exploration camp 
at Jackson Flats under the direction of H. F. Glassey. The 
company also established a good base camp on Trail Creek 
about 1% miles above its' confluence with Skeena River. 
The camp buildings were well constructed log buildings with 
plank floors and spruce shake roofs. The main camp build- 
ings which were photographed by Evans (1912) are still 
standing (Tompson, et.al., 1970). 

During the winter of 1911-1912, F. B. Chettleburgh 
and a party of miners drove two tunnels into coal seams on 
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the east side of Trail Creek. 
During the summer of 1912, Arthur Challoner, mine 

foreman for B.C. Anthracite Coal and a group of miners 
were actively engaged in driving 9 prospect tunnels on 
Trail Creek, Jackson Creek, Brewer Creek and Currier 
Creek. According to Robertson (1912, p.93) Challoner and 
6 to 8 miners would be working at Trail Creek during the 
winter of 1912. 

During the summer of 1911, B.C. Anthracite Coal, Ltd. 
had a group of miners working on 7 or 8 adits at Telfer 
Creek. The foreman at Telfer Creek was Seth Godfrey, who 
according to Robertson, would be occupied driving tunnels 
during the winter of 1912. This writer does not believe 
that either of those winter programs were actually done. 
A log house and shop building were constructed at Telfer 
Creek in much the same style as that at the Trail Creek 
site. The walls are still standing, but the roof is 
collapsed. 

Another log house of similar design and construction 
was found by the writer near the junction of Falconer Creek 
and Skeena River. It probably was also built by B.C. Anth- 
racite Coal, Ltd., but no records of prospects in that 
area have been found. This log building is in relatively 
good condition. 

In the late summer of 1911, George Watkin Evans, a 
coal mining engineer from Seattle examined the B.C. Anthra- 
cite Coal, Ltd. properties and the Western Development 
Company properties (Evans, 1912). Evans had a distinct 
advantage in examining the coalfield at that time, as the 
prospects were newly dug and the miners and prospectors 
were actively engaged in making the cuts fresh so that Evans 
could make satisfactory evaluations of them. As a result, 
he was able to make a thorough examination of the southern 
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half of the coalfield. He made these comments: 
"Portions of the field will prove fairly regular, while 
other portions are probably so severely faulted and 
folded as to be valueless. 

"There are some beds containing coal of excellent quality - 
the best dcaestic coal, in fact in the writers' knowledge, 
on the Pacific coast. For coal of this quality, a reason- 
ably gcod market is assured. In portions of the field 
mining conditions admit of production at reasonable costs. 
In other portions costs will be prohibitive. Railway 
commmication to tidewater is feasible, and transportation 
charges will, in relation to the grade of coal be moderate. 
Within the Skeena, Clappan and Nass watersheds will be 
found, it is believed, a sufficient quantity of high-grade 
mineable coal to warrant the building of a railway". 

In June, 1910 R. C. Campbell-Johnston, a coal mining 
engineer formerly with the Cardiff collieries, examined 
some coal lands in the Kispiox Valley for J. G. Scott 
of Quebec and Leon Benoit, of Winnipeg. Benoit, in 
correspondence with Campbell-Johnston later that summer 
(August 5) said that he had employed George M. Beimes 
to stake 20 sections of coal lands north of Groundhog 
Mountain. This is probably a misrepresentation of the 
facts, although George Beirnes did actually stake some 
claims, but probably for his own account, and subsequently 
sold them to Benoit. Benoit wanted Campbell-Johnston to 
examine the claims in the Groundhog, but Campbell-Johnston 
did not receive word of this until September. He immed- 
iately left for Hazelton by steamer, arriving on September 
24. He enlisted the aid of George M. Beirnes who functioned 
as guide and packer. 

George Beirnes was one of British Columbias' most 
famous packers. He lived at Hazelton and packed between 
Babine Lake and Telegraph Creek, supplying prospectors, 
miners,.and telegraph operators along the Yukon telegraph 
line. With George Beirnes' pack string and some Indians 
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whom Campbell-Johnston hired for backpacking, they 
travelled the telegraph trail from Hazelton to Blackwater 
(Damdochax) Lake, a distance of 135 miles. 

From Blackwater Lake they planned to backpack over 
Groundhog Pass, where they would need to use snowshoes, 
then down Trail Creek to Jackson Flats on Skeena River and 
up the trail past McEvoy's camp to Beirnes Creek. The 
distance is 45 miles. 

At Blackwater Lake however, the Indians refused to go 
further, due to the lateness of the season. Campbell- 
Johnston wrote (1910-2,p.4); 

"Discretion and diplomacy had to come into play to prevent 
the Indians deserting us and returning alone to their 
village at Kispiox..." 
He observed that, 
11 . . . our journey had inadvertently delayed until really too 
late in the fall of the year, and was comtenced and undertaken 
against the advice of over careful old timers mmng the white 
settlers, and also the wiseacres and weather prophets ammg 
the Indians. 'Witch' Mabel with uplifted hands warned us at 
Blackwater of certain death for the whole packtrain and stsrva- 
tion for ourselves. 
II . ..A hasty start was made from Blackwater up the North Fork 
with three Indians and three dogs to pack full loads . ..'I 
Campbell-Johnston, Beirnes and their packers spent 6 

days examining the coal occurrences on Beirnes Creek and 
then backpacked out to Blackwater Lake. From a telegraph 
station (presumably the one at.Fifth Cabin near Blackwater 
Lake) he wired Benoit in Winnipeg on October 24; 

I# . . . examined coalfields finding property very mmh in prospect 
stage found one continuous unbroken comnsrcial seam high class 
hard coal four feet thick am anticipating one or two more . . . 
racing snow hoping to save packtrain". 
J. G. Scott and Alexander Hardy formed the B.C. Anth- 

racite Syndicate in November or December, 1910 and through 
the Syndicate raised $150,000 for another expedition to the 
Groundhog in 1911. 
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On June 17, 1911, the newspaper "Omineca Herald" 
recorded as the lead column on the front page; 

"A large party, including Leon Benoit of Winnipeg and 
R. C. Csmpbell-Johnston, mining engineer of Vancouver, 
arrived on the Port S-son en route to Groundhog Mountain 
and the coalfield of the upper Skeena". 

The Herald quoted Campbell-Johnston; 

"Resides ti. G. F. Monckton, a well known mining engineer 
and geologist, we have a party of seventeen nen". 

He further said: 

'The govern t has granted $3,000 for a trail along the 
Skeena from Fourth cabin to enable people to get in and out 
later in the year . ..'I 

The Herald noted: 

"A pack train of 58 horses had been secured for the first 
trip which leaves the party a little short as it had been 
intendedtotake seventy. As the trainwillbeworking all 
smm-er packing supplies, no shortage is looked for . ..'I 

In 1920, writing to J. G. Scott, then Chairman of the 
British Columbia Skeena Coal Co., Ltd., Campbell-Johnston 
reminded him that they had a crew of 50 miners with 100 
horses working the Groundhog in 1911. The variation in 
numbers of men can be explained in that he apparently added 
miners as the season progressed. 

It is remarkable that from mid-June, 1911, until they 
departed Groundhog, probably in early October, that they 
prospected about 50 square miles of area, dug more than 
400 feet of trenches, some up to 14 feet wide and some up 
to 12 feet deep, drove at least 100 feet of tunnel, and 
sank 55 feet of winzes, all by hand, and using wheel barrows 
and windlasses all of which had to be made by hand, on site. 
In addition, they achieved a good understanding of the 
geology of the area and a fairly complete understanding of 
the geography, which was necessary in planning for railroad 
access to the coalfield. 
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In 1911, G. S. Malloch conducted a geological 
evaluation of the Groundhog coalfield for the Geological 
Survey of Canada (Malloch, 1912). Malloch did most of 
his work in the area in which McEvoy and Campbell-Johnston 
were working and made a definite contribution to the 
geology of the area. He noted that the coal-bearing rocks 
do not occur between Groundhog basin and the Kispiox area 

(p.78). He produced a topographic map and geological map 
of the area and measured three stratigraphic sections. 
Unfortunately his time in the Groundhog coalfield was 
limited to 7 weeks. 

Malloch and Campbell-Johnston had some differences 
of opinion regarding sampling. Malloch took continuous 
chip samples of the coal seams, including shale partings 
and bone. Campbell-Johnston said that in a product for 
markets, shale and bone would be removed by picking, 
screening, and washing and so in taking his samples he 
omitted shale and bone and reported as such. He wrote 
Benoit in December, 1911; 

'Valloch seems hopeless. He drove us distracted with his 
assinine propensities this s-r. McBvoy and I were fondly 
hoping we had steered him right, but apparently not. 
"We have to educate people that the analysis of coal put on 
the m&et does not correspond to coal in the seam, plus 
shale partings, bone, roof, etc." 

A large block of 145 sections was owned by Angus Beaton 
and Anthony Kobes. These sections lay west of Western Devel- 
opment Company and B.C. Anthracite Syndicate, at the head- 
waters of the Nass River and on Anthony Creek, Panorama 
Lake, Currier Creek and upper Beirnes Creek. 

Several coal occurrences were observed by this writer 
within the area covered by the Kobes-Beaton claims, but no 
evidence of earlier physical work was found although old 
campsites were found. Campbell-Johnston (1911) examined 
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some of the claims for Kobes and Beaton, but in his 
report made no mention of physical work on the claims. 
They apparently prospected the claims (Dowling, 1915) 
but did no trenching or tunneling. 

Hundreds of claims were staked by other prospectors 
further up the Skeena River and on to the Klappan, but 
they are out of the area with which this report is 
concerned. 

It was evident to the early workers in the Groundhog 
coalfield that any plan for economic development was 
dependent upon rail access. 

Malloch (1912, p.76) noted the need for a railway to 
the coalfield and said the shortest route would be to 
Stewart. He pointed out that 12 milesof railway had 
already been built up Bear River from Stewart, .but that 
difficult rock work and a long tunnel would be required 
to get through Bear Pass. He wrote: 

'These difficulties would be avoided by building a line up 
the Nass from Nasoga Gulf, which offers the nearest suitable 
harbour." 

Campbell-Johnston (1912 p.13) reported: 

'Mr. Leon Benoit . . . has a charter called the 'Nass and Skeena 
River' Railway', which is subsidized already for 100 miles by 
the Federal Government to $35,000 per mile, to build down to 
Nasoga Gulf near the x&h of the Nass River." 

He also reported that in 1912 Sir Donald D. Mann, the 
British railroad builder, secured a charter for a railway 
called, "Canadian North-Eastern Railway" (1912, p. 1 and 7) 
which was to build from Stewart, up Bear River and Bear 
Pass and into Nass Valley. This railway was to ultimately 
reach Edmonton after traversing the Cassiar, Cmineca and 
Peace River districts. Sir Donald Mann is reported to 
have secured an option on 145 sections in the coalfield 
in 1912. 
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In 1913, LordRhondda, a famous coal producer from 
Great Britain, sent a group of engineers to look into the 
feasibility of production from the Groundhog coalfield. 
They conducted preliminary reconnaissance surveys in 
order to locate feasible rail routes from the coalfield 
to tidewater. Lord Rhondda bought into the Nass and 
Skeena River Railway Charter which was owned by Scott 
and Benoit. However, all efforts to build a railway 
were terminated with the advent of World War I (Campbell- 
Johnston, 1920, pp. 3 and 4) and with Lord Rhondda's 
death during the war years. 

The Geological Survey of Canada sent a party into 
the Groundhog in 1948 under the direction of A. F. Buckham, 
assisted by B. A. Latour. 

They travelled to the coalfield by horse over the 
old Yukon Telegraph Trail to Damdochax (Blackwater) Lake 
and then up the Groundhog trail to the coalfield. The 
trails were in very poor condition after 37 years of 
disuse, and their trip was accomplished with much difficulty 
and hardship. 

The report which resulted from their work (Buckham and 
Latour, 1950) summarized all known previous work and record- 
ed detailed information on most of the known coal occur- 
rences. However, very little was known of the structure 
or stratigraphy of the coalfield so that no conclusions 
were poss&le as to the number of coal seams, their thick- 
nesses or their stratigraphic positions. Nor was it 
possible to correlate the various coal occurrences. 
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Buckham and Latour (1950) concluded: 

"In a field of this great size it is probable that areas 
exist where the coal is sufficiently clean and sufficiently 
undisturbed to be mined successfully, but it will be expensive 
to find such'areas and to determine their size relative to 
that of the field as a whole. It is not considered that 
prospecting for such areas is advisable unless, or until trans- 
portation conditions are nuch n-ore favorable than at present." 

In 1966, Coastal Coal, Ltd. acquired Coal Licences on 
14 surveyed lots and 10 unsurveyed sections in the Ground- 
hog coalfield and acquired sole prospecting rights to an 
area of about 740 square miles. 

A party of 8 geologists, assistants, and prospectors 
worked under the direction of R. V. Best during the summer 
of 1968. They used a helicopter and conducted geological 
mapping over a very large area, extending from Mount 
Jackson northwestward to, the Little Klappan River and 
from Nass River northeastward to Buckinghorse Lake, cover- 
ing an area of about 1500 square miles. 

Their report was prepared by J. M. Black (1968). He 
concluded: 

II . . . The Ground Hog area and the area adjoining to the south- 
west do not contain minable coal seams." 

In 1969 and 1970 a Joint Venture composed of Placer 
Development Ltd., Quintana Minerals Corp. and National 
Coal Corp. geologically mapped about 200 square miles and 
prospected about 100 square miles of the southern part of 
the Groundhog coalfield. The work was under the direction 
of Willard D. Tompson, signator of this report, assisted 
by geologists David M. Jenkins, Michael W. Roper and 
Geoffery Bird, and four geological assistants and 2 
prospectors. 

Six diamond drill holes were drilled late in the 
season of 1970. 
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They concluded: 

"An area of about 119 square miles is underlain by rocks of 
the Coal Bearing Lithosoms. The coal bearing rocks crop out 
at the surface or are covered by a thin mantle of surface 
deposits. Strata over nmch of this area display miniarnn 
folding and faulting. 
"Parts of the Coal Bearing Lithosonrs were tested by dimwnd 
drilling during 1970, and were shcx+n to contain coal seams 
which have an aggregate thickness of nore than 25 feet. 
"Coal reserves, based upon 25 feet of coal over 119 square 
miles, are on the order of four billion tons." 

OTHER RESOURCES OF THE GROUNDHOG COALFIELD AREA 

Fish, wildlife and water are important resources which 
contribute to the value of the Groundhog coalfield and the 
surrounding area. 

David Spalding, Regional Director of B.C. Fish and 
Wildlife Branch, Smithers, provided an evaluation of fish 
and wildlife values in the area and made specific recommen- 
dations for their protection and the protection of habitat: 

Wildlife 

'Wildlife values should be considered as moderate within the 
area under study (Spatsizi is regarded as high) and includes caribou, 
goat, sheep, black bear, grizzly bear, noose, wolves, furbearers, 
and migratory waterfowl. The following account is still general and 
further study is required to pinpoint critical areas for protection 
or intensive mnagemnt. 

'Vbuntain Goat. - This species is probably fad throughout 
the area at higher elevations, but goat or goat sign have been 
recorded as follows: SE side of Devil's Claw, a group of 21; Gromdhog 
Mountain, 30 seen; DistingueMountain, plentiful sign;McEvoy 
Mountain, plentiful; headwaters of Porky Creek, n-oderate to plentiful 
sign; evidence of goats has also been recorded from bunt Taylor and 
tit Gordon. 

'Caribou. - Small groups of caribou appear to winter and 
smmrer throughout nuch of the study area; s-ring caribou recorded 
in the vicinity of Nanny Goat, Otsi and Beimes Creek; 14 - 18 
caribou on Pyramid Bluff; a herd of 30 - 32 caribou in the vincinity 
of Psnorams Lake reported by the guide; plentiful s-r sign seen on 
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,w J tit Taylor, mderate-plentiful on the headwaters of Perky Creek 

and moderate sign in the headwaters of Jenkins Creek; caribou winter 
on tit Jackson. A herd of 150-200 caribou has been reported in 
the i-bunt Beimes area but this has not been verified. 
be~%JllCC2P.& An tmknm n&er of sheep inhabit the area 

e and the headwaters of Eeimes Creek. Further 
work is required to determine their n&ers as well as s-r and 
winter ranges. 

"Moose. - Moose are scattered throughout aost of the valley 
bottomsduring the smr, but are abundsnt on Jackson Flats, while 
McEvoy Flats support soar smn-er -se and is considered a Class III 
winter rsnge (noderate use). Other areas below about 4,000 feet 
along the Skeena River support scattered wintering noose. 

"Bear:- Although there have been few official sightings of 
both blxand grizzly bear, the area is considered good for 
grizzlies. 'Ihis assqtion is supported by the fact that garbage 
dump bear problem developed when constructicm camps were built 
for the B.C. Railway. 

"Wolves. - Scattered throughout the area with concentrations 
followi? -se and caribou. 

"Furbearers. - Abundance and distribution of fur-bearers with- 
in the study are unknown, although periodic recordings of 
beaver dam during surveys indicate this species is fomd in many 
swsmpy areas. 

'Waterfowl. - The only 2 species recorded are Canada geese and 
'white geese'robably snow geese). No lauwn nesting sites are 
known, but lone Canadas havebeen sightedalangthe Skeena and 
Canadas as well as Snow geese use Kluayaz Lske as a stop-over point 
during the fall migration. 

Wildlife Management and Protection Strategies 

'Klmfing. - Protection against over-huoting anLst be a prims 
consideration duringboth the construction andminingphases. An 
influx of people into the Groundhog plus improved road access will 
place heavy hunting pressure on all wildlife. Shortened or closed 
seasons as well as limited entry hunts will have to be invoked. 

'F-@ - 
Further study is required to determine the present 

level o trapping and possible effects of industrial activity on 
the fin-bearers and traplines in the area. 

'GLLpn&. - 'Ihe study area is presently covered by a Guide- 
Outfitter s guiding territory. As development proceeds the increased 
access, increased hunting pressure by hers of the mining commmity 
and possible increased pressure by hunters using the B.C. Railway 
will have a serious, negative effect upon his operation. During 1975 
the guide-outfitter took out 15 hunters, who harvested 9 noose, 4 goat, 
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9 caribou md 2 wolves. Woat proportion cam frcnn the proposed 
coal-block area is not knom but I estimate it to be considerable. 

ti.tm~$ - Garbage dmps mst be located soms 
y greater than 1 mile) from the conunmity, and 

the only effective method to prevent bears concentrating at the 
dmp site is to incinerate the garbage. 

"Habitat Protection. - Low elevation undarground mining 
will have minin-al effect upm wildlife habitat, although wet, 
mrshy areas mst be protected for beaver and sumneri@ noose. 
Additionally, the camp or tomsite should be positioned so it has 
tiimal effect upon low elevation, flat land used by noose, caribou 
and furbearers. 

"If open-pit mining is comesplated further study is required 
to determine the relationships between these pits'and wildlife 
distribution. 

Fishery Values 

"Our present -ledge indicates fishery values are low 
throughout mst of the study area although some localized spots 
should be considered of mderate value. Dolly Vardm, rainbow and 
steelhead trout plus coho have been found during a limited ssm@ng 
program. Some of the smaller tributaries to the upper Skeena have 
major barriers which preclude fish novea-ent, e.g. D&e, Telfer, 
Langlois, Nsnny Goat, the upper Otsi, and upper Porky Creeks. 
Further inventory work is required.if any industrial development 
is considered. 

"Steelhead. - Several hmdred (?) steelhead move into the 
Kluatautsm each year and provide a lucrative fishery for the guide- 
outfitter - up to 20 steelhead are taken each year by guided 
fishermen and an unkncm nmber by non--tided fishermen. This is 
the most irnportant recreational fishery in the area and mst not 
be damaged. 

"Coho. - Coho fryhavebeen fomd as far up the Skeena as 
Otsi Crxand up the Kluatantan to Kluayaz Lake and it is believed 
that coho mve into Kluayaz Creek to spawn. The nmber of coho 
using this part of the upper Skeena is uoknom at this tims and 
further work is required. 

"Rainbow Trout. - Found in conjunctian with steelhead in the 
Kluatmtsn system. 

Found in theupper Skeenato Otsi Creek and 
he large Dolly (several pounds) observed at 

the confluence of'the SkeenaandKluayaz Creek. 
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Fisheries Management and Habitat Protection Strategies 

be ant?=: - 
At present, firm control of steelhead fishing rmst 

Undoubtedly there will be steelhead fishermen 
ammgst both contruction workers and miners and this pressure could 
not only threaten the steelhead population in the system as well as 
the livelihoodof the guide. 

"Present or potential fishing pressure on other species is 
unlulm. 

'%abitat Protection. - Stream and river banks, i.e. the Skeena, 
Kluatantan, and Ctsi Creek met be protected to protect coho, steel- 
head snd rainbow trout habitat. Additional work in the area will 
indicate other areas &ich will require protection. 

"Constructionofroads andcsnps, rmvemntof equipaentaod 
mining operations mst be kept away frm these sensitive areas of 
banks and stream beds. 

"Storage piles of coal as well as waste material mst not 
be allowed to enter any of the water systems within the coal block. 
Additionally, every effort rmst be made to prevent loose coal dust 
from blowing into free-ruoning water or onto ice covering any of 
these waterbodies. If there are plans to wash coal this operation 
mst take place well enough distant from free-flowing water so as 
not to pollute fish habitat. Finally, loose coal dust transported 
by rail mst not be allowed to blow into the Skeena or any tribu- 
taries containing fish. 

"Additional field work is required for fisheries and wildlife 
populations, as well as critical habitat, if any industrial develop- 
ment is anticipated." 

GEOLOGY 

General Geolopy 
The Groundhog coalfield lies in the Skeena Mountains 

of the Central Plateau and Mountain physiographic province 
(Holland, 1964). 

Holland states (p.55, 56)" 
"The Skeeoa Mountains are a distinctive (physiographic) unit, 
being formed largely of folded sedimentary rocks of Upper Jurassic 
and Lower Cretaceous age. The principal rocks are black fine- 
grained argillite and shale, and dark greywacke. Limestone, or 
rocks directly of volcanic origin, are absent, igneous intrusions 
are few in n&er . . . Ihe rock structures are extremely complex, 
the major folds averagjng about 4 per mile with away overturned 
snd rec&xnt outlines. Only in parts of the Groundhog Range, 
Upper Skeena Valley, and Eaglenest Range do broad folds predm- 
inate . . . I%xt of the fold axes are nearly horizontal or plunge: 
gently northwest." 
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Percentage of Outcrop. - The area is covered by 
dense forest below 4500 feet elevation, and by scrub 
spruce, deciduous brush, and grasses up to about 5000 feet 
elevation. Gentle slopes above 5000 feet are mostly 
grass covered. Steep slopes are mostly barren of vege- 
tation. 

Low-lying ground along Skeena River has a mantle of 
river gravels and boulders. Areas which lie adjacent to 
mountain fronts show evidence of considerable landslide 
activity and large areas appear to be covered by soli- 
fluction sheets. Diamond drilling showed that this 
material may be up to 120 feet thick. 

Ninety to 95 percent of the map area is covered by 
overburden of one or more of the types described above. 
Rock outcrops in covered areas are most likely to occur in 
creek banks. 

Description of Rocks. - The area is underlain by 
drab appearing, grey, sandstone and mudstone. The rocks 
are unmetamorphosed. Bedding thickness varies from less 
than one inch to 100 feet or more. Beds of conglomerate 
and thick bedded sandstone form cliffs whereas areas 
underlain by thin bedded sandstone and mudstone more 
commonly display gentle relief.' 

Topographic Relations. - Mountainous areas within 
the map area are those underlain by the most competent 
rocks; e.g. conglomerate beds, and thick bedded sandstones. 
Areas of low relief are mostly underlain by less competent 
rocks such as mudstones, thin bedded sandstones, carbona- 
ceous shales, and coal beds. For example, near the head 
of Currier Creek at an elevation of 5500 feet, mudstone, 
sandstone, shale, and coal beds form an area of rather 
gentle relief as compared to the area around Devil's Claw 
Mountain which is underlain mostly by conglomerate and 
sandstone, and which has high relief. 
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Geological Age and Stratigraphic Position of Rocks. - 
The rocks of the Groundhog coalfield belong to the Bowser 
Assemblage (Souther and Armstrong, 1966) and are Upper 
Jurassic to Lower Cretaceous in age (Malloch, 1912, p.78, 
82; Souther and Armstrong, 1966; Brew, 1967; Grove, 1969 
and Eisbacher, 1973). The coalfield lies in the east- 
central portion of the Bowser Basin. During the Upper 
Jurassic, shales, greywacke and conglomerate accumulated 
in a marine basin which was open to the west. Uplift in 
the Coast Mountains during latest Upper Jurassic and 
Lower Cretaceous resulted in the development of an inland 
basin (Souther and Armstrong, 1966). Eisbacher (1973)- 
suggests that the occurrence of coal in the Groundhog 
Range provides some evidence that the basin was filled 
in part by deltaic deposition. A slow rate of subsidence 
coupled with luxuriant growth of plant material and rapid 
burial beneath water and other vegetation in the upper 
delta area led to an accumulation of peat. Subsequent 
burial beneath other sediments and diagenesis resulted 
in the development of coal. 

Frazier and Osanik (1969) show that in delta 
sequences, peat accumulates in the delta-plain facies 
and interfingers laterally with inorganic sedimentary 
rocks. 

It is suggested that the coal measures in the Ground- 
hog coalfield represent uppermost Jurassic-Lower Cretaceous 
alluvial fans and delta plains upon which peat accumulated 
during the regression of the sea. 

Stratigraphy 

Three stratigraphic sections were measured by Malloch 
(1912) during 1911 and 1912. The first section, which he 
called the Anthracite Creek section, was measured on the 
southern cirque wall at the head of Anthracite Creek. 
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The second stratigraphic section, which he called 
the Main Section of the Skeena Series, was measured on 
McEvoy Ridge. McEvoy Ridge is underlain by the north 
limb of a breached anticline, and the rocks display marked 
regularity in strike and dip over a length of about 3 
miles. Malloch's Main Section was probably measured about 
one mile east of Sam Creek, north of Currier Creek. 

The third stratigraphic section was measured on the 
southern slope of the northwest shoulder of Mount Jackson. 

Malloch (1912, p. 78-81) divided the rocks in the 
coalfield into four groups (from youngest to oldest) and 
inferred correlations between the sections: 

Group 1 

'Thiclu~ess 
1,300 feet Heavy conglomarate beds, hard siliceous ssnd- 

stones, shaley sandstones, often with chert 
pebbles, usually yellaJ orweathering yellcliJ, 
brown and black shales and coal sesms. 

Group 2 

"1,000 feet Essentially a succession of black, brawn and 
purplish shales, with subordinate beds of coarse, 
cnmbly, grey sandstones, weathering brown, a 
few siliceous sandstones and shaley sandstones, 
with chert pebbles, and numerous seams of very 
dirty coal. 

Group 3 

"700 feet A series of yells and brown shales and grey 
shaley sandstones, weathering to yellow color. 
These are interbedded with black shales and coal 
seam. 

Group 4 

"950 feet Coarse, cnmbly sandstones and brown, black, 
grey, and purplish shales, also beds of hard 
siliceous sandstones, conglomerates, and a few 
coal seams." 
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R. V. Best (Black, 1968) divided rocks of the Bowser 
assemblage into four units; (1) Lower Conglomerates 
(2) Lower Shale (3) Upper Shale and (4) Upper Conglomerate. 

The Lower Conglomerate is composed largely of coarse 
elastics, mostly thick bedded sandstones and conglomerates. 
The conglomerates contain pebbles of black chert. Conglo- 
merate beds are interbedded with thin bedded greywacke or 
sandstone, siltstone and shale. The Lower Conglomerate 
unit is thinner bedded and finer grained near its' top 
and grades into the overlying unit. Near, its' top are a 
few minor coal seams. It is non-marine, is 1,000 to 1,500 
feet thick and outcrops on the slopes above Kluatantan and 
Kluayetz valleys. 

'The Lower Shale unit includes interbedded shales, 
greywacke and sandstone with coal seams. The beds are 
mostly non-marine and'appear to be lenticular and are 
discontinuous over great distances. Some marine sandstones, 
grey shales and shell coquinas occur. Rapid changes occur 
along strike and make correlation of coal seams and beds 
difficult. In some localities the beds are strongly 
deformed. The unit is estimated to be from 1,500 to 
2,500 feet thick. It erodes readily and exposures are 
mostly on lower slopes or in valley bottoms. 

The Upper Shales grade upward from the Lower Shales. 
It is a similar unit but does not contain coal seams. It 
has many sandstone and siltstone beds and some limy beds 
which contain fossil plants. The unit is completely 
exposed near Devil's Claw Mountain and is about 4,500 feet 
thick. 

The Upper Conglomerate consists of conglomerate beds 
50 to 200 feet thick with subangular to rounded pebbles 
which are black, green, yellow, brown and white. Sandstone 
and some shale are interbedded with the conglomerate. 
Sandstone beds are up to 50 feet thick. This resistant 
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conglomerate forms the peak of Devil's Claw Mountain 
and has an exposure which is 1000 feet thick. 

Eisbacher (1974) identified three provisional, 
informal rock-stratigraphic units which he termed, 
(1) Facies Belt A, principal outcrop area, Duti River- 
Slamgeesh (2) Facies Belt B, principal outcrop area, 
Mount Gunanoot-Groundhog Range and (3) Facies Belt C, 
principal outcrop area, Jenkins Creek. 

Eisbacher shows that rocks of Facies Belt A do not 
outcrop in the Groundhog coalfield. However rocks of his 
Facies Belt B underlie most of the area of the coalfield 
and rocks of his Facies Belt C overlie the coal-bearing 
rocks. 

During the investigation of the Groundhog coalfield 
in 1970 (Tompson, et.al.) the workers identified provi- 
sional, informal rock-stratigraphic units which were used 
in mapping. In the report from that investigation those 
rock-stratigraphic units were identified as, "Lithosomes" 
(Plates I and II): 

1. ,Lonesome Mountain lithosome 
2. Devil's ~Claw Conglomerate lithosome 
3. Coal-Bearing lithosome 
4. McEvoy Ridge lithosome 

The various lithosomes are named according to the 
geographical location of their respective type sections, 
except for the Coal-Bearing lithosome which is poorly 
exposed. Thus it is described from its' appearance at 
various places throughout the coalfield. The only attempt 
to develop a stratigraphic section for the Coal-Eearing 
lithosome was at a locality where part of it is exposed 
north of Currier Creek at the headwaters of Dave Creek 
(Fig. 3). The following descriptions of these rock- 
stratigraphic units is largely by Jenkins (Tompson, Jenkins 
and Roper, 1970). 
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Lonesome Mountain Lithosome 

This group of well indurated rocks is best exposed 
on Lonesome Mountain. Other good exposures occur on 
Distingue Mountain, Taylor Mountain and Moss Mountain. 
When viewed from a distance rock outcrops of this litho- 
some are dark brown with rare black bands. The two 
predominant litholigic associations of the lithosomes 
are sandstone-conglomeratic sandstone, and a mudstone- 
coal association. 

Eisbacher's type section for his rock-stratigraphic 
unit, "Facies C" is north of Jenkins Creek. The Jenkins 
Creek area is shown by this writer to be underlain by 
rocks of the "Lonesome Mountain lithesome". Therefore it 
is concluded that Eisbacher's, "Facies C" rocks and the 
writer's "Lonesome Mountain lithosome" rocks are the same 
rock-stratigraphic unit. 

Sandstones. - Weathered surfaces of sandstone beds 
range in color from tan to dark brown. Some beds which 
are 'well cemented with quartz, weather to a variety of 
dark grey hues. 

Particle size varies between wide limits. Complete 
mixed gradation exists between medium grained conglomerates 
and fine grained sandstones. Rare beds of the coarse 
Devil's Claw conglomerate occur, but they are thin bedded. 

Mineralogically these sandstones and conglomerates 
are quartz-black chert assemblages. Iron bearing heavy 
minerals occur in concentrations up to ten percent in some. 
beds and less than one percent in other beds. 

Bedding which is exposed in large outcrops is charac- 
teristically even. Sand body thickness is variable, and 
is from five feet to as much as fifty feet. Average 
thickness is probably 15 to 20 feet. Internal stratifi- 
cation consists of small scale trough and planar cross- 
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laminae. Burrows and other evidence of bioturbation are 
connnonly encountered. 

Marine molluscan fossils occur in at least one sand- 
stone unit of this lithosome. 

Mudstone. - Rocks of this type are not well exposed 
in areas in which they may be easily studied. Where 
exposed they are sombre brown in color, sandy in texture, 
and 15 to 30 feet thick. 

Interbedded with the mudstones are thin, discontinuous 
coal beds ranging up to three feet in thickness. 

A crude cleavage is present in many rocks of this 
lithosome, and in small areas a well developed slatey 
cleavage occurs. 

These rocks are believed to be time stratigraphic 
equivalents of the Devil's Claw Conglomerate lithosome. 
Facies change is thought to take place by pinch out and 
by mixed lateral gradation. 

Devil's Claw Conglomerate Lithosome 

Two predominant lithologic associations occur in 
this lithosome: (1) conglomerate-sandstone association and 
(2) mudstone, carbonaceous mudstone, and sandstone associa- 
tions. The latter association is similar to the Coal- 
Bearing lithosome. 

Conglomerate. - Medium to dark grey hues are charac- 
teristic of both fresh and weathered surfaces. 

Grain size classes are bimodally distributed. One 
mode falls in the large pebble to large cobble size range. 
Such large particles are well rounded, exhibit good sort- 

ine, and are composed either of black chert or light green 
to cream colored chert. The second mode falls in the 
medium to coarse sand range. These grains are only moder- 
ately well sorted and are mineralogically a quartz-chert 
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assemblage. Matrix free conglomerates occur but are rare. 
Upon weathering, the pebbles are released, and where 

slopes are steep, the pebbles are washed into streams. On 
gentle slopes the pebbles accumulate on the surface and 
cover the ground over large areas. 

Thin lenses of coal occur but are the result of local 
accumulations of plant detritus. 

Conglomerate body accumulations range from 40 to 200 
feet thick including local lenses or wedges of sandstone. 
Lateral facies changes yield a continuous,series from 
conglomerate to conglomeratic sandstone to sandstone. As 
the proportion of sand increases, the thickness of indivi- 
dual sand bodies decreases. In non-conglomeratic facies 
the thickness of sand bodies averages 15 to 20 feet. 

Mudstone. - Between the conglomerate tongues, 50 to 
150 feet of mudstone, carbonaceous rocks, and sandstone 
occur. These strata appear to be identical to the Coal- 
Bearing lithosome with exception of the carbonaceous 
units, which are thin and discontinuous. 

Coal-Bearing Lithosome 

This group of poorly indurated rocks is well exposed 
only in the beds of high gradient streams. Elsewhere it 
is covered with brown colored soils. Where exposed, out- 
crops are various shades of dark grey-brown with black 
bands produced by carbonaceous beds. Clastic sediments 
range from fine to coarse grained and are better sorted 
than those of the underlying McEvoy Ridge lithosome. 
Muddy rocks comprise 70 to 75 percent of this lithosome; 
carbonaceous units, 15 to 20 percent, and sandstones about 
10 percent. Strata are characteristically medium to thick 
bedded. 



- 28 - 

Mudstones. - Outcrops are medium to dark grey when 
fresh and various shades of grey-brown when weathered. 

The texture is highly variable as in the underlying 
McEvoy Ridge lithosome. Between 10 and 20 percent of 
these muddy rocks are claystones. 

Due to poor exposure, bedding characteristics are not 
well known. Vertical contacts are gradational where 
mudstone overlies sandstone and are erosional where sand- 
stone overlies muddy rocks. Internal stratification is 
most commonly a lamination produced by interbedding of 
mineral matter and plant fragments. Bedding fissility is 
a common attribute of the claystones, but is only weakly 
developed. 

Mudstones grade into carbonaceous units through an 
increase in the proportion of included plant debris. As 
a result the coal content of carbonaceous units varies 
widely from stratum to stratum. 

Sandstones. - These rocks are typically medium to 
dark grey in color, but weathering produces a variety of 
sombre brown and orange hues. 

Particle size varies from fine to coarse. Most sandy 
strata are medium grained. Sorting varies within broad 
limits and textural maturity ranges from mature to sub- 
mature. Friability is a common attribute with only an 
occasional bed being well cemented with calcite or silica. 

Quartz and black chert are the most abundant minerals 
comprising these sandstones. Ferromagnesian minerals com- 
prize up to 15 percent of some beds. Weathering has 
oxidized these grains to bright orange limonitic grains. 

Beds which are two to five feet thick are typically 
arranged inmultistoreyaccumulations 10 to 35 feet thick. 
Most sand bodies are 10 to 20 feet thick. Internal strati- 
fication consists of small scale trough cross-laminae and 
medium sized, planar cross-laminae. 



- 29 - 

ii 

’ / 
Li 

/ 
Lj 

i. i 

I; 
: 1 

ii 

Contacts with the overlying conglomerate beds are 
conformable and are best placed at the bottom of the lowest 
coarse conglomerate tongue. 

Fair exposures of the Coal-Bearing lithosome occur on 
Dave Creek (which was named in 1970) a tributary of 
Currier Creek which enters Currier Creek from the north- 
east near its' headwaters. 

The strata here are on the south limb of a syncline 
whose axis strikes northwesterly. The dip is about 40 
degrees northeast and the slope of the hill is about 25 
degrees southwest. Thus, a fair cross section of the 
rocks is exposed. 

The stratigraphic section of the Coal-Bearing litho- 
some which was measured on Dave Creek is shown on Figure 3. 

McEvoy Ridge Lithosome 

This lithosome is characterized by well indurated, 
dark colored, poorly sorted, fine to coarse grained 
elastic rocks. Mudstone and fine grained texturally 
immature sandstone are the predominant rock types. The 
former comprises 60 to 80 percent of this lithosome. 
Chert pebble conglomerate occurs only in insignificant 
quantities. Bedding thickness is thin to medium and 
even in character. 

Mudstones. - The mudstones are dark grey to olive 
grey in color. Weathered surfaces are mottled with 
various shades ranging between dark greyish orange and 
dark greyish brown. 

The texture is highly variable. The proportion of 
coarse elastics (silt and sand) varies continuously 
between 10 and 50 percent. Claystones comprise less than 
5 percent of this lithosome. 

The evenly bedded character of strata in this litho- 
some is one of its most unique attributes. Lateral and 
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vertical contacts are typically gradational, except where 
mudstone is overlain by sandstone or where local erosional 
contacts occur. Internal stratification is not common 
except where delineated by included sandstone laminae. The 
rocks are well indurated and yield float with a poorly 
developed conchoidal fracture. Bedding fissility rarely 
occurs. 

Sandstones. - McEvoy Ridge lithosome sandstones are 
typically dark grey to olive grey. Weathering may produce 
a grey colored surface mottled with shades of pale, greyish 
orange. 

Fine to medium grain sizes are most abundant, but 
occasionally coarse sandstones with fine conglomerate 
lenses occur. In general, the finer grained rocks are 
poorly sorted. Textural maturity ranges from submature to 
immature. Friability decreases with an increase in 
.maturity, due to the addition of silica cement. 

Mineralogy as determined in hand specimens consist of 
quartz, black chert, and unweathered ferromagnesian minerals. 

Bedding is characteristically regular in units of 2 
to 5 feet. Multistorey sandbodies range up to 30 feet in 
thickness, but average 5 to 10 feet. Lower contacts are 
commonly erosional and are sharp. Upper contacts are 
depositional and gradational, Lateral facies changes take 

.place by either pinch out or gradation to mudstone. Internal 
stratification consists of small scale trough cross lamin- 
ation and micro-cross lamination. 

Contact with the overlying coal bearing units is 
gradational, and is best placed at the first medium grey, 
friable, sorted, quartzose sandstone. 
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STRUCTURAL GEOLOGY 

Contacts 

Rock contact between the four lithosomes are poorly 
exposed and appear to be gradational. Contacts are 
believed to be conformable (Plates I and II). 

Lonesome Mountain - Devil's Claw Lithosomes. - The 
contact between these rocks is drawn at the top of the 
uppermost of the thick conglomerate beds. However, the 
conglomerates apparently are discontinuous laterally, so 
that the position of the contact is tenuous in most 
instances. 

However, fair exposures of the contact were observed 
southwest of Table Mountain in Lot 2186. Here the Lonesome 
Mountain sandstones are conformably underlain by conglo- 
merate beds which conformably overlie the rocks of the 
Coal-Bearing lithosome. 

Near the headwaters of Davis Creek, sandstone beds 
which are correlatedwith rocks of the Lonesome Mountain 
lithosome, conformably overlie conglomerate beds of the 
Devil's Claw lithosome. 

About 2% miles northwest of the junction of Leach 
Creek and Currier Creek the lower conglomerate bed of the 
Devil's Claw lithosome is conformably overlain by sandstone 
and thick conglomerate beds which are believed to correlate 
with sandstones of the Lonesome Mountain lithosome. 

At Devil's Claw Mountain sandstones and conglomerates 
of the Devil's Claw lithosome are conformably overlain by 
a small remnant of sandstone which is correlated with the 
Lonesome Mountain sandstones. 
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Devil's Claw - Coal-Bearing Lithosomes. - At Table 
Mountain in Lots 2185 and 2186 there is a fair exposure 
of the contact between rocks of the Devil's Claw lithosome 
and the Coal-Bearing lithosome. The contact is conformable 
and the dips are gentle, about 15 degrees to the southwest. 

A good exposure of the contact between the Devil's 
*Claw and Coal-Bearing lithosomes occurs at grid coordinates 

55,000 E and 144,000 N. The rocks here are on the north 
limb of a syncline whose axis plunges gently to the south- 
east. The contact is conformable and the beds dip 10 to 
30 degrees to the southwest. 

Near the headwaters of Davis Creek a section of steep 
dipping beds is exposed which clearly show Devil's Claw 
rocks conformably overlying rocks of the Coal-Bearing 
lithosome. 

Coal-Bearing - McEvoy Ridge Lithosomes - The contact 
between rocks of the Coal-Bearing lithosome and McEvoy 
Ridge lithosome is well exposed in only one place. At 
approximate coordinates 93,000 E - 113,000 N there is a 
sharp peak which lies near the head of the east fork of 
Anthracite Creek. Here, the rocks dip about 40 degrees 
northeast and expose a conformable contact between the two 
rock units. 

McEvoy Ridge Lithosome - Hazelton Assemblage. - 
Malloch (1912) reported that rocks belonging to the Hazelton 
group were observed on Currier Creek, Beirnes Creek, Skeena 
River, and Moss Mountain. However, the writer. did not 
identify Hazelton rocks in the map area. Lithology and 
distribution of the Hazelton Assemblage have been revised 
since Malloch's work in the coalfield (Duffel1 and Souther, 
1964; Armstrong, 1965; Souther and Armstrong, 1966 and 
Grove 1969) and the rocks in Bowser Basin which he called 
Hazelton rocks, now belong to the Bowser Assemblage. 
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Faults and Fault Systems 

Five principal fault systems were recognized by the 
writer and were named according to the type of faulting 
involved and the geographic location of the faults (Plates 
I and II): 

1. Groundhog thrust fault 
2. Upper Currier Creek normal fault 
3. Distingue Mountain thrust fault 
4. Beirnes Creek high angle reverse fault 
5. Duke Creek - Langlois Creek faults 

The Groundhog Thrust Fault. - This is the principal 
fault in the area. The front of the fault lies about two 
miles west of Skeena River and extends from Currier Creek 
northwestward through the coalfield and many miles beyond. 
The strike of the fault is about N 5O'W and the dip is 
unknown. 

Rocks along the front of the fault display gentle 
dips except in the vicinity of Mount Alex where tight 
drag folds provide evidence for thrust faulting. 

Southeast from Mount Alex the tightly folded rocks 
along the thrust plane are not exposed. The position of 
the fault is inferred from topographic expression as 
noted below. 

Along the Groundhog thrust fault rocks of the McEvoy 
Ridge lithosome are commonly thrust over rocks of the 
Coal-Bearing lithosome. The front of the fault is serrate 
with many lobes of McEvoy Ridge rocks protruding over the 
Coal-Bearing rocks. 

The position of the fault was recognized because there 
is a marked change of rock types on opposite sides of the 
fault, and by an irregular line along the front of the fault. 
A prominent break in topography occurs along this line and 
forms a narrow, flat strip of ground, commonly occupied by 
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swamps. This feature is readily observed from the air and 
on aerial photographs. 

Upper Currier Creek Normal Fault. - About four miles 
west of the Groundhog thrust fault, at the headwaters of 
Currier Creek, rocks of the Coal-Bearing lithosome are 
down faulted against rocks of the KcEvoy Ridge lithosome. 

The strike of the fault varies from about N. 45' W. to 
N. 20" W. and extends from near the junction of Currier 
Creek and Leach Creek to Beirnes Creek, and perhaps a mile 
or more north of Beirnes Creek. Dip is believed to be 
near vertical. 

Distingue Mountain Thrust Fault. - Evidence for thrust 
faulting is visible in the cirques of Distingue Mountain 
and on the steep slopes at the head of Campbell-Johnston 
Creek. The fault extends from the small round mountain 
south of View Mountain to Mount Taylor, and on to the 
northwest out of the map area. Drag folding, with isoclinal 
folds and recumbent isoclinal folds, occurs in the hanging 
wall of the axial plane of the thrust fault. 

Beirnes Creek Fault. - Rocks of the Coal-Bearing 
lithosome dip southwesterly away from Mount Alex and are 
in fault contact with McEvoy Ridge rocks in the valley of 
Beirnes Creek. The fault dips 77' SE. and is believed to 
be a high angle reverse fault. 

Duke Creek - Langlois Creek Faults. - Subparallel 
faults along Duke Creek and Langlois Creek place rocks of 
the Coal-Bearing lithosome in fault contact with rocks of 
the Lonesome Mountain lithosome. Table Mountain is believed 
to be an erosional outlier of Lonesome Mountain rocks. 

The two faults are believed to have steep dips, as they 
cross areas of high relief with little change in direction 
or topographic expression. 
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Apparently the block which includes Table Mountain 
is upthrown slightly relative to the blocks to the north 
of Langlois Creek and to the south of Duke Creek. Thus the 
Table Mountain block is a horst. 

Folds 

Folding is dominated by three principal synclines: 
1. Syncline Creek - Devil's Claw syncline 
2. Skeena River syncline 
3. Distingue Mountain syncline 

Some prominent anticlines were identified. Most are 
probably breached and occupy areas of low relief: 

1. Skeena River anticlines 
2. Upper Currier Creek anticline 

Syncline Creek - Devil's Claw Syncline. - This syn- 
cline extends from the headwaters of Davis Creek northwest- 
ward to Syncline Creek, and is the most prominent and 
obvious structural feature in the Groundhog coalfield. 

All rocks units along strike of the syncline display 
evidence of folding. 

Rocks on the northern limb have relatively gentle 
dips, typically less than 30 degrees southwest. 

However, the southern limb is folded sharply, and 
rocks along the entire length of the syncline have steep 
to near vertical dips. These steep dipping strata are 
well exposed near Syncline Creek, and near the headwaters 
of the east and west forks of Geoffrey'Creek. 

The axis of the syncline strikes along a creek which 
is a tributary of Beirnes Creek, entering from the north. 
This tributary was named Syncline Creek in 1970 and is 
shown as such on the accompanying geological map. 

Skeena River Syncline. - A syncline is believed to 
underlie the area occupied by Skeena River. Data from 
widely spaced outcrops (Plate I) provide evidence for the 
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syncline. Campbell-Johnston (1911) and Buckham and 
Latour (1950) also said Skeena River occupies a syncline 
However Black (1968) said Skeena River occupies a 
breached anticline. 

Distingue Mountain Syncline. - The Distingue Mountain 
syncline is characterized by steep dipping to vertical beds 
on the south limb of the fold, and recumbent, isoclinal 
folds on the north limb. 

Steep dipping beds occur near Mount Taylor and 
continue southeasterly on strike to Distingue Mountain 
and View Mountain. Bxposures along strike are good. 

Overturned folds on the north limb of the syncline 
are well exposed on the mountain northwest of Campbell- 
Johnston Creek. The axes of the folds strike northwest- 
erly and the axial planes are nearly horizontal. Other 
exposures occur along strike in the north face of View 
Mountain. 

Skeena River Anticlines. - The areas on both sides of 
Skeena River are heavily covered by forest and overburden. 
However, a few scattered outcrops over a length of 10 
miles provide data which suggest that anticlines occur 
striking parallel to the Skeena River syncline. 

The amplitude of these folds is believed to be small 
but no measurements are possible due to lack of exposure 
and incomplete information regarding the stratigraphic 
section. 

Upper Currier Creek Anticline. - A breached anticline 
is well exposed near the headwaters of Currier Creek. Rocks 
of the McEvoy Ridge lithosome are folded and form a symmet- 
rical anticline which has a horizontal axis. The anticline 
is breached and a creek flows southeasterly along the axial 
plane for a distance of about two miles. The strata which 
form McEvoy Ridge underlie the north limb of the fold. 
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Upper Currier Creek - Upper Beirnes Creek Folds. - In 
the high, rolling area between upper Currier Creek and 
upper Beirnes Creek, rocks of the Coal-Bearing lithosome 
are folded into northwest-striking anticlines and synclines 
which vary from tight folds to more open folds. 

To the west of the map area, however, for a distance 
of three to four miles, rocks of the Coal-Bearing lithosome 
are only gently warped. Several coal occurrences were noted 
in the high meadows between upper Beirnes Creek and ubper 
Currier Creek and on the headwaters of Anthony Creek, a 
tributary of Nass River. 

COAL SEAMS 

Benoit Seam. - This coal seam was discovered by 
R. C. Campbell-Johnston and George M. Beirnes in the autumn 
of 1910 (Buckham and Latour, 1950) and was named for 
Leon Benoit who commissioned and organized the finances for 
Campbell-Johnston's examination of the Groundhog area. The 
sub-outcrop of the Benoit seam is about 130 feet southwest 
of the confluence of Beirnes Creek and Skeena River. In 
1911 many cuts were made in river gravels of Beirnes Creek 
in order to expose the seam (Campbell-Johnston, 1912 a, p.13). 
Approximately 184 feet of trenches were dug parallel and 
normal to the strike of the coal seams. The main cut was: 

II . . ..twelve feet deep at face and necessitated a great width 
like a railway cutting to prevent the sides falling on the 
men; this size also forced the renoval of a large number of 
cubic yards with barrm . . . the big cut . ..(was> organized 
when the seam was reached in a pit . . . (it) is 61 feet long from 
the creek. At the end the grad was too deep to stand, so a 
tunnel was carried in and timbered heavily for 11 feet till the 
floor of the coal seamwas reached. Then a slope on the floor 
was sunk 14 feet deep to catch a solid rock roof, get norms1 
width . . . It would appear that the seznnwill be normally six 
feet thick when it finds itself." 

Buckham and Latour (1950) reported that the seam was 6 feet 
4 inches wide with 4 feet 6 inches of clean coal. Campbell- 
Johnston reported five analyses on coal from Benoit seam, 
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which were probably cleaned by hand prior to analyses, 
and said (1912c, p.6) he, 

II . . . feels confidant that screened coal here can be kept 
at 84 percent fixed carbon, and ash about 6 percent . ..'I 

Analyses of Campbell-Johnston's samples are as follows: 
Clean coal bands in one face 

Moisture 
Volatile netter 
Fixed matter 
Ash 
Sulfur 

4.5 4.0 4.0 
5.1 

8::: 82.6 8::: 
15.0 10.0 7.5 8.0 6.0 
0.8 0.8 1.0 1.0 1.0 

100.0 100.0 100.0 100.0 100.0 
Btu 12,852 

He also recorded (1911a, p.13) assays of samples 
taken by "other engineers" and noted that shipped coal 
had to be free from bone and dirt: 

Pbisture N.D. % 3.0 % 
Volatile matter 10.28 6.6 
Fixedcarbon 71.07 74.6 
Ash 18.55 15.00 
Sulfur 0.10 0.8 

100.00 100.00 
Btu Not recorded 

Diamond drill hole number one (Fig.4) which was 
drilled in August, 1970 (Tompson, et.al.) did not pene- 
trate the Benoit seam, as the drill hole was collared 
in the foot wall about 400 feet stratigraphically below 
the seam. The distance between the Benoit seam sub- 
outcrop and the collar of the diamond drill hole is 900 
feet and the entire intervening area is extensively covered 
by the gravels of Beirnes Creek. Thus surface prospecting 
methods are of no use. Therefore the section of rocks 
lying between the Benoit seam and the first bedrock 
encountered in drill hole number one, are unexplored. 

Bedding in sandstone near the Benoit seam strikes 
N. 55O.W. and dips 37' N.E. 
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Scott seam. - The Scott seam was discovered by 
Campbell-Johnston and his miners in 1911 and was named 
for J. G. Scott of Quebec City who, with Leon Benoit, 
formed the B.C. Anthracite Syndicate. A cut was made 
on the Scott seam 14 feet wide, up to 12 feet deep and 
35 feet long. At the face of the cut a double compart- 
ment tunnel was driven for 16 feet and a single tunnel 
was driven 26 feet more. The seam was found to be 
10 feet wide and (Campbell-Johnston, 1911a, p.16) wrote: 

Coal analyses of the Scott seam which are shown in that 
1911 report are as follows: 

"It is a splendid seam to work in the future and get a high 
percentage of extraction of clean hard coal." 

Moisture Volatile Fixed Ash Btu Sulfur 
% Matter % Carbon% % % 

9.72 71.07 19.19 0.02 

3.5 lE7 81.10 10.00 75.66 13.13 K?4 

2 2: 77.0 78.0 13.0 10.0 12,323 12,843 ::i 

The Scott seam was intersected in diamond drill 
hole number one (Fig.4) in 1970 (Tompson, et.a1,1970) 
at the interval 148.8 feet to 154.5 feet. Thus in this 
intersection the seam is 5.7 feet wide. 

Carbonaceous, cross bedded sandstone 
Interval Feet 

Coal, vitrain predominant with thin bands of clarain 148.8-149.7 0.9 
Carbonaceous shale 149.7-149.8 0.1 
Coal 149.8-150.2 0.4 
Coal with minor quartz veinlets 150.2-150.4 0.2 
Coal 150.4-152.0 1.6 
Coal with minor quartz veinlets 152.0-152.5 0.5 
Coal 152.5-154.0 1.5 
Coal with minor calcite veining 154.0-154.5 0.5 
Black carbonaceous shale 
Total coal, including coal with minor veinlets 5.7 feet 
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The drill core was split with a diamond saw and half 
was analyzed without benefication: 

Moisture .46 % 
Volatile matter 5.91 
Fixed carbon 40.82 
Ash 52.81 
SU1fl.U 0.53 
Btu 6,298 

The other half of the core was crushed to minus 
3/8 inch and subjected to float-sink tests at specific 
gravities; 1.40, 1.50, 1.60, 1.70, 1.75, 1.80, 1.90 and 
2.00. Each gravity fraction was analyzed for percent 
ash and sulfur and washability tables were prepared. A 
composite sample was prepared from float fractions up to 
1.75 and proximate analysis was made: 

Volatile matter 6.62 % 
Fixedcarbon 78.14 
Ash 15.24 
Sulfur 0.47 
Btu 12,143 

It is readily apparent that crushing and floating the 
coal at 1.75 specific gravity reduced the ash to about 
l/3 of that of the raw coal. This permitted an increase 
in the fixed carbon analysis by 50 percent and nearly 
doubled the calorific value. It is noted that this analysis 
does not vary widely from those shown by Campbell-Johnston 
(above) for the Scott seam. 

The Scott seam was measured in outcrops and sampled 
during the field investigation of 1970 (Tompson, et.al.). 
An analysis was made on the fraction which floated at 
specific gravity 1.58: 

Width Inherent Volatile Fixed Ash Sulfur 
tiisture % Matter % Carbon% % Btu % 

3.8 ft. 1.21 4.87 85.58 8.34 13,772 0.47 
5.9 ft. 1.43 1.80 87.17 9.60 13,747 0.52 
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The overlying shale bed strikes north 65 west and 
dips 29 degrees northeast. 

Garneau Seam. - The Garneau seam is 56 feet strati- 
graphically below the Scott seam. Campbell-Johnston (1911a, 
p.17) reported that the Garneau was 115 feet below the 
Scott and that it was 200 feet from tunnel to tunnel. Thus 
there is a discrepancy between earlier figures and more 
recent ones. The tunnels were about 200 feet apart, but 
a line drawn between the tunnels is not at right angles 
to the strike of the beds. Thus his measurement was 
along an apparent dip and would need to be adjusted before 
calculating the stratigraphic interval. 

Campbell-Johnston made a deep cut in the river gravels 
for 34 feet and then drove a tunnel for 24 feet. He reported, 

II 1.. 36 inches of clean coal without any clay or shale partings." 

His sample.gave the following analysis: 

Moisture 4.00 % 
Volatile matter 4.00 
Fixed carbon 82.50 
Ash 8.50 
SUlfur 1.00 

Btu 13,455 

Another engineer, whom he did not name, took "terribly 
dirty samples": 

Volatile matter 11.30 % 
Fixedcarbon 66.24 
Ash 22.16 
Sulfur 0.30 

The Garneau seam was sampled in 1970 (Tompson, et.al.). 
Where exposed, the seam was 2.7 feet wide. The sample was 
crushed to minus l/4 inch and the float fraction at specific 
gravity 1.58, was analyzed: 
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Inherentnoisture 1.16 % 
Volatile matter 2.56 
Fixedcarbon 87.40 
Ash 8.88 
Sulfur 0.44 
Btu 13,997 

The Garneau seam was intersected in diamond drill 
hole number one (Fig.4) in 1970 (Tompson, et.al., 1970) at 
the interval 210.5 to 212.3 feet, an intersection width 
of 1.8 feet. 

Interval Feet 
Coal, vitrain predmainant with thin bands of clarain 210.5-211.8 1.3 
Coal, with contorted quartz veining 211.8-212.0 0.2 

*al 212.0-212.2 0.2 
Coal, with 5 percent pyrite 212.2-212.3 0.1 

Total coal 1.8 feet 

The drill core was split with a diamond saw and the 
raw coal analysis on half of the core is as follows: 

Inherent moisture 0.64 % 
Volatile matter 4.82 
Fixedcarbon 58.64 
Ash 35.90 
Sulfur 0.52 
Btu 9,255 

Ross Seam. - The workings on the Ross seam are about 
1800 feet southeast from the junction of Beirnes Creek and 
Skeena River. They are caved and obscure. Campbell-Johnston 
(1911a, p.18) reports, 

I, . . . a cut was put in the coal for 36 feet. Then a cut to the 
north for 34 feet in coal and shale alternating and at the end, 
a timbered tunnel for 6 feet in solid coal." 

He gave one analysis of coal from this seam: 

Volatile matter 9.33 % 
Fixedcarbon 80.94 
Ash 8.96 
SUlfiU 0.77 
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The Ross seam was intersected in diamond drill hole 
number one (Fig.4) in 1970 (Tompson, et.al.) at the 
interval 347.0 to 361.5 feet. This intersection is 14 feet 

in width, but the interval, 354.2 to 359.0 feet, is inter- 
bedded shale with coal partings 

Interval Feet 
Fossiliferous shale with coal partings 
Coal, vitrain predosnnant with thin bands of clarain 

upto1inch 347.0-352.0 5.0 
Coal with quartz veinlets and bands of fusain up 

to Y' 352.0-354.2 2.2 
Shale, carbonaceous with coal partings 354.2-359.0 

Coal, v&rain with bands of clarain 359.0-361.5 2.5 - 
Total coal 8.7 feet 

The drill core was split with a diamond saw and half 
was analyzed without cleaning or benefication: 

Inherent Volatile Fixed Ash Sulfur 
Interval Moisture % Matter % Carbon% % Btu % 

347.0-354.2 
(7.2 feet) 0.47 5.95 58.92 34,66 9,204 0.34 

359.0-361.3 
(2.3 feet) 0.58 5.28 71.24 22.90 11,418 1.23 

The balance of the core was crushed to minus 318 inch 
and subjected to float-sink analysis. Proximate analysis 
was made on the composite 1.75 specific gravity float 
fraction: 

Ash Volatile Fixed BtU Sulfur 
Interval % Matter % Carbon% % 

347.0-354.2 
(7.2 feet) 10.99 

359.0-361.3 
(2.3 feet) 11.11 

5.66 83.35 12,894 0.46 

6.41 82.48 13,109 0.84 

A marked improvement is apparent in the cleaned coal. 
In one sample there is a 41 percent increase in fixed 
carbon, a 68 percent reduction of ash, and a 40 percent 
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increase in calorific value. In the second interval 
there is a 16 percent increase in fixed carbon, a 50 per- 
cent decrease in ash, and a 14 percent increase in 
calorific value. 

Pelletier Seam. - Campbell-Johnston, (1911a, p.19) 
reported on the discoveryof the Pelletier seam; 

"On the west bank sn open cut to catch the bedrock was 
driven with difficulty - above the water level for 72 
feet. lhn a large shaftwas sunk on the coal for 40 feet. 
"This demonstrates a strong high class fuel, six feet 
thick at bottom, of clean coal, but high in ash . ..'I 

The analyses are as follows: 

Moisture Volatile Fixed Ash Sulfur 
% Matter % carban% % Btu % 

8.42 64.93 24.91 1.74 
4.00 4.00 71.00 20.00 11,340 1.00 
4.00 7.00 60.00 28.00 10,374 1.00 
4.50 3.50 83.50 7.50 1.00 

The workings on the seam were obscure at the time of 
the work in 1970 so no samples were taken of coal from the 
Pelletier. 

In prospecting for the Pelletier seam on the south 
side of Beirnes Creek, Campbell-Johnston made the following 
observation (1911a, p-19): 

'Fran the 'Ross' is seen 150 feet of sandstone, then the swamp 
hides 600 feet of unproven g&md. There is good high class 
coal float in this interval so without doubt one or sure seams 
exist and will be located later." 

Diamond drill hole number one penetrated two coal seams 
below the Ross (Fig.4) one seam at 468.5 feet to 477.8 feet 
and the other at 517.0 to 521.4 feet. These seams lie at 
107 feet and 155.5 feet below the Ross and above the 
Pelletier. They are unnamed, but in view of the fact that 
they are 9.3 feet (including a 2.0 foot parting) and 5.0 feet 
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in width they are herein called, "Beirnes No.5 and Beirnes 
No.6" respectively. 

Beirnes No.5. - This seam was intersected in diamond 
drill hole number one in 1970 (Tompson, et.al.) at the 
interval 468.5 to 477.8 feet: 

Interval Feet 
Shale, fossiliferous, with fine interbedded sandstone 
Coal, vitrain with bands of clarain, minor quartz 468.5-472.0 3.5 
Shale, carbonaceous with coal partings 472.0-474.0 
Coal, Vitrain, hard, bright 474.0-474.5 .5 
Shale 474.5-475.0 

Coal 475.0-477.8 2.8 
Shale, fossiliferous with fine interbedded sandstones - 
Total coal 6.8 feet 

The core was split with a diamond saw and half was 
analyzed as raw coal: 

Inherent Volatile Fixed Ash SUlti 
Interval &kxure% Matter % Carbon% % Btu % 

468.5-472.0 .43 6.61 60.03 32.93 9,560 1.87 
474.0-477.8 .52 9.36 33.92 57.20 5,395 2.19 

The remainder of the core from the lower interval of 
Beirnes No.5 was crushed to minus 318 inch and floated at 
specific gravity 1.70. The remainder of the core from the 
upper interval of Beirnes No.5 was misplaced so was not 
tested further: 

Ash Volatile Fixed SUlfUr 
Interval % Matter % Carbon% Btu % 

468.5-472.0 No assay data 
474.0-477.8 15.73 6.90 77.37 12,266 0.52 

I : 
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It is readily apparent from the above, that crushing 
the sample and floating at 1.70 specific gravity, reduced 
ash from 56 percent to 16 percent, increased calorific 
value from 5,395 Btu to 12,266 Btu and reduced sulfur from 
2.19 percent to 0.52 percent. 

Beirnes No.6. - The Beirnes No.6 seam lies 48 feet 
below Beirnes No.5 and is 4.4 feet wide. It is known only 
from its' intersection in drill hole number one which was 
drilled in 1970 (Tompson, et.al.): 

Interval Feet 
Fossiliferous shale, thin interbedded sandstone 
Coal, vitrain with bands of clarain 517.0-521.4 4.4 
Carbonaceous shale and sandstone - 
Total coal 4.4 feet 

The core from the intersection of Beirnes No.6 was 
split with a diamond saw and half was analyzed as raw coal: 

Inherent nmisture .44 % 
Volatile matter 5.01 
Fixed carbon N.D. 
Ash 25.28 
Sulfur 0.54 

Btu 10,700 

The remainder of the core was crushed to minus 318 inch 
and floated at specific gravity 1.70. Analysis of the float 
fraction is as follows: 

Ash 13.05 % 
Volatile matter 6.88 
Fixed carbon 80.08 
Btu 12,614 
Sulfuc 0.60 

Crushing and heavy media separation in this instance 
reduced ash content by about 50 percent. 
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Four coal occurrences were found on the north side of 
Beirnes Creek opposite the mouth of Geoffrey Creek. These 

occurrences are on the west flank of a broad anticline and 
the seams ~exposed here are probably the same as those which 
,occur on lower Beirnes Creek and which were explored by 
Campbell-Johnston. Exposures were poor and not completely 
dug out, so widths shown below are not full widths: 

Width S. G. tiisture Volatile Fixed Ash sulfur 
(feet) Float % Fatter % carti% % Btu % 

2.6 1.58 2.19 10.58 77.81 9.42 13,074 0.66 
2.5 1.58 1.37 15.98 82.69 6.73 13,199 0.44 
1.9 1.58 2.01 9.53 76.58 11.88 12,550 0.29 
6.5 1.58 1.41 10.63 79.69 8.28 13.523 0.67 

Lower Anthracite Creek 

Three coal seams are reported to occur on lower 
Antracite Creek. Campbell-Johnston (1911a, p.20) recorded 
these, as did Dowling (1915, p.219) and Buckham and Latour 
(1950, p.46). A through search was made for evidence of 
these seams during the summer of 1970, but the seams could 
not be found. However, evidence of Campbell-Johnston's 
earlier work was discovered when numerous cut-off tree 
stumps were found. This suggested that mine supports had 
been made and intensive digging in the south bank of the 
creek revealed some coal fragments and decayed timbers. 
Campbell-Johnston reported three seams; but did not record 
the distance between them. The lower seam contained 4.9 
feet of coal in a 7.5 foot seam; the middle had 3.0 feet 
of coal in a 3.0 foot seam, and the upper had 5.9 feet of 
coal with one 2 inch shale parting. 
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Top seam 5.9 feet 
Wkldle seam 3.0 feet 
Bottom seam 4.9 feet 

Volatile Fired Ash Sulk 
Matter % Carbon% % % 

6.98 86.74 6.15 0.13 
6.78 73.36 19.74 0.12 

13.51 71.76 14.57 0.16 

Davis Creek 

Buckham and Latour (1950, p.44) reported upon coal 
occurrences on Lower Davis Creek and Upper Davis Creek. At ~ 

Lower Davis Creek, about 1200 feet above its' confluence 
with Skeena River,two seams outcrop. The upper seam 
measured 4.7 feet. Thee lower seam, which is 22.8 feet 
below the upper seam, measured 3.7 feet. The analyses as 
given by Buckham and Latour (1950; p.44 and 64) and Dowling 
(1915, p.217) are as follows: 

Moisture Volatile Fixed Ash SUlfUlT 
% Matter % Carbon% % Btu % 

Upper seam 1.43 6.06 70.68 21.86 11,788 1.60 

Lower seam 1.57 7.55 65.52 25.36 N.D. N.D. 

Buckham and Latour (1950, p.44) also reported on two 
seams at the north and south forks of upper Davis Creek, 
which is more than two miles west of Skeena River. These 
occurrences lie' in the upper plate of the Groundhog thrust 
fault (Plate I) and have very limited extent, so are of no 
interest. 

The Davis Creek coal seams were sampled during the 
summer of 1970 (Tompson, et.al.) but correlating with McEyoy's 
and Malloch's sampling is not certain. 

width Moisture Volatile Fixed Ash Sulfur 
(feet) % Matter % Carbon % % Btu % 

Davis Creek 3.5 1.52 4.25 88.64 3.59 13,872 0.64 
S.side Davis Creek 4.0 1.92 5.33 87.09 5.66 13,648 0.75 
N.side Davis Creek 2.4 1.41 5.34 89.01 4.24 14,346 0.58 
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All were floated at specific gravity 1.58 prior to 
proximate analysis. 

Discovery Creek 

During the field work in 1970 (Tompson, et.al.) coal 
occurrences were noted at 10 localities along Discovery 
Creek. In four instances the coal forms outcrops and in 
6 localities, it occurs as float in colluvium. 

Lower Discovery Creek Seam. - The first work done in 
the Groundhog coalfield was done on the Lower Discovery 
Creek seam. In 1904 W. W. Leach, acting for Western 
Development Company stripped and tested occurrences which 
had been found by James McEvoy the previous year. 

The seam was sampled at the face of a 16 foot drift 
McEvoy (1909 ?>, Malloch (1912) and by Evans (1912). 
Buckham and Latour (1950, p.38) dug out the seam along 
strike from the tunnel. McEvoy recorded a width of 5.6 
feet; Malloch recorded 5.8 feet, and Evans, 6.5 feet. 
Buckham and Latour recorded 5.9 feet. 

Width tiisture Volatile 
Sampler (feet) % Matter % 

MWY 5.6 1.17 6.54 
MdlOCh 5.8 2.88 7.64 
J.F. Walter 5.6 3.83 6.37 
C. Fergie 1.6 4.12 7.43 
C. Fergie 3.8 3.95 8.00 

khY 6.2 2.62 6.96 

Fixed Ash Sulfur 
Carh% % Btu % 

83.37 8.92 
78.84 10.64 
62.14 27.66 
82.60 5.85 12,775 0.46 
84.00 4.05 12,995 0.49 
84.49 5.93 13,814 0.57 

During the field work of 1970 (Tompson, et.al.) fragments 
of coal were found which had been mined out during,the earlier 
work, No coal outcrops were found. A grab sample of the "dump" 
material was assayed after separation at specific gravity 1.58: 
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bbisture N.D. 
Volatile matter 7.81 % 
Fixed carbon 84.23 
Ash 3.92 
Btu 14,097 
Sulfur 0.50 

Diamond drill hole number 3 (Fig.5) was located 
930 feet, approximately east-northeast from the sub-outcrop 
of the Lower Discovery Creek seams. At 53.5 feet the seam 
was intersected. It is 6.5 feet wide and appears to be in 
its' normal down dip position from its' outcrop, as it 
strikes S. 61" E. and dips 5" to the N.E. (Dowling 1915, 
p.214). This coal is vitrain with thin bands of clarain 
up to 118 inch wide and contains minor quartz and calcite 
veining at 55.7 to 56.2 feet. About 25 percent of the 
coal was crushed. 

The core was split and half was crushed to minus l/4 
inch. The sample was floated at specific gravity 1.65 and 
proximate analysis was run on the float fraction: 

Moisture 0.61 % 
Volatile matter 5.43 
Fixedcarbon 80.76 
Ash 13.20 
Btu 11,966 
Sulfur 0.97 

The remaining half of the core was tested by float- 
sink procedure. The core was crushed to minus 318 inch 
and float-sink tests were made on the crushed sample at 
specific gravities: 1.40, 1.50, 1.60, 1.65, 1.70, 1.75, 
1.80, 1.90 and 2.00. Each gravity fraction was analyzed 
for percent ash and sulfur and washability tables were 
prepared. A composite sample was prepared of the 1.75 
specific gravity float fraction and received proximate 
analysis: 

Ii 
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Ash 17.09 % 
Volatile matter 7.58 
Fixedcarbon 75.33 
Btu 11,966 
SUlfU!Z 0.97 

Coal Seam Elev. 3990. - This seam outcrops on the 
south bank of Discovery Creek, upstream about 550 feet 
from Lower Discovery Creek seam. Poor exposure and deep 
weathering preclude an accurate description of the seam, 
but it is estimated that the seam is 4 to 5 feet thick. 
Coal float which originates from this seam is hard and 
has a very bright luster. The seam was not sampled. 
There is no record of this seam in any of the early 
reports, so it apparently received no work. 

The seam was intersected in diamond drill hole number 
3 in 1970 (Tompson, et.al.) at 71.2 feet and is 4.5 feet 
wide. It is vitrain coal with thin bands of clarain and 
contains a few quartz veinlets at 73 feet and 75 feet. 
About 18 percent of the coal is crushed. It was tested 
in exactly the same manner as Lower Discovery Creek seam 
and the two analyses are recorded as follows: 

Moisture Volatile Fixed Ash Sulfur 
% Matter % Carbon% % Btu %: 

Crushed 114" x 0 
Float, S.G. 1.65 0.61 4.89 al.19 13.31 13,418 0.83 
Crushed 318" x 0 
Wash. Test, Camp. 
1.75 S.G. Drybasis 6.21 80.71 13.08 12,645 0.77 

Upper Discovery Creek Seam. - The Upper Discovery Creek 
coal seam was discovered by W. W. Leach in 1904 (Buckham and 
Latour, 1950, p.40). The site of the old adit was found by 
the writer in 1970. It is on the south bank of Discovery 
Creek at elevation 4470 feet and is 7800 feet west of the 
confluence of Discovery Creek and Skeena River. 



- 54 - 

3 

d 
L; 

J 

The seam is 700 feet stratigraphically, below the 
Lower Discovery Creek seam. Thus, the nomenclature becomes 

'. cumbersome because the Upper Discovery Creek seam is stratr- 
graphically below the Lower Discovery Creek seam, so the 
seams should be renamed after more stratigraphic information 
becomes available. The Upper Discovery Creek seam has been 
measured by several geologists; Buckham and Latour (1950, 
p. 40) measured a 7.2 foot seam, Leach (1904) 5.9 feet, 
Malloch (1912) 6.0 feet and Evans (1912) 4.8 feet. The 
writer measured the seam in 1970: 

Carbfmaceous shale 
Bright, hard coal, conchoidal fracture 2.0 feet 
Carbonaceous shale 0.6 
Bright, hard coal, metallic luster 3.5 
Carbonaceous shale - 

Total coal 5.5 feet 

Width Misture Volatile Fixed Ash Sulfur 
Ssmpler (feet) % Matter % Carbon% % Btu % 
Leach 5.9 5.75 7.34 75.26 11.65 
Leach 5.9 1.45 7.51 75.23 15.81 
Walter 5.4 4.45 8.75 79.25 7.55 
McEvoy 5.4 1.17 6.54 83.37 8.92 13,328 0.74 

The writer sampled the coal seam and omitted the part- 
ing of 0.6 feet carbonaceous shale. The sample was crushed to 
minus l/4 inch and floated at specific gravity 1.58. The 
float fraction was analyzed: 

Moisture 1.64 % 
Volatile n-atter 8.82 
Fixedcarbon 84.29 
Ash 5.25 
Btu 14,047 
Sulfur 0.32 
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The reject portion of the sample was crushed to minus 
16 mesh and floated again. Proximate analysis was made on 

the 1.75 specific gravity composite: 

Ash 4.91 % 
Volatile matter 6.20 
Fixedcarbon 88.89 

Btu 14,012 

Sulfur 0.45 

The Upper Discovery Creek seam was intersected in 
diamond drill hole number 2 (Fig.6) at 194.6 and is 6.2 
feet thick (Tompson, et.al.1970): 

Interval Feet 
Carbonaceous shale with 20 to 30 percent coal 
Coal 
Carbonaceous shale 
Coal 
Carbonaceous shale 
Coal 
Carbonaceous shale 
Carbonaceous shale with thin coal partings, 

fossiliferous 
Total coal 

194.6-196.0 1.4 i 
196.0-196.5 
196.5-199.8 3.3 
199.8-200.3 
200.3-200.6 .3 
200.6-200.8 

5.0 feet 

The core was split with a diamond saw and half of the 
raw coal received proximate analysis: 

Moisture 0.49 % 
Volatile matter 4.21 
Fixed carbon 58.42 
Ash 36.88 
Btu 8,966 
Sulfur 0.43 

The other half of the core was crushed to minus 318 inch 
and tested by float-sink procedure at specific gravities; 1.40, 
1.50, 1.60, 1.65, 1.70, 1.75, 1.80, 1.90 and 2.00. Each 
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gravity fraction was analyzed for percent ash and sulfur 
and washability tables were prepared. A composite of the 
1.75 float fraction was analyzed: 

Ash 9.43 % 
Volatile matter 5.70 
Fixed carbon 84.87 
Btll 13,552 
Sulfur 0.43 

Abraham Creek 

Robertson (1912) reported that, 

"Another tunnel was fomd on Abraham Creek, in a draw about 
three quarters of a mile to the northwest of Courrier creek; 
this tunnel had been driven in for about 20 feet on a coal . 
seam 6 feet thick, having a strike of about east and west, 
dipping to north at sn angle of 8 degrees and with a fairly 
good roof of sandy shale or sandstone." 

Malloch (1912) concludes that the coal seam on Abraham 
Creek is the same as the Upper Discovery Creek seam. He 
records that the seam is 5.5 feet thick with 0.5 feet of 
bone near the middle. Malloch says that the seam strikes 
N. 54' E. and dips 16%' N., which is at considerable 
variation with the strike and dip recorded by Robertson. 

Jenkins (Tompson, et.al.) dug on the seam in 1970 
and reported it is 5.4 to 7.5 feet wide, of which 4.9 to 
6.4 feet are coal. He measured the strike as east with a 
dip of 15" N. However he was unable to dig it out suffi- 
ciently to sample the full width, but took a 2 foot sample. 

Width S. G. Moisture Volatile Fixed Ash Sulfur 
Ssnpler (feet) Float % Matter % Carbon% % Btu % 

McEvoy 1.17 6.05 76.20 16.58 
Malloch 5.5 1.04 8.39 67.89 22.68 
Robertson 6.0 2.50 8.10 62.30 27.10 
Robertson 3.0 6.6 66.0 24.4 
Jenkins 2.0 1.58 2.54 11.08 81.42 4.96 13,149 0.40 
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Malloch's conclusion that the Upper Discovery Creek 
seam and the Abraham Creek seam are the same, appears to 
be reasonable in that the stratigraphy of the enclosing 
rocks and the analyses of the seams are similar. 

Diamond drill hole number 6 which was drilled in 1970 
probably encountered the Abraham Creek seam. At 278.5 feet 
a coal seam was intersected which is 5.1 feet thick. The 
seam is largely vitrain coal with interbedded, carbonaceous 
shale. It contains quartz veinlets and minor pyrite. 

The drill 
was crushed to 
gravity 1.58. 
fraction: 

core was split with a diamond saw and half 
minus 318 inch and floated at specific 
Proximate analysis was made on the float 

0.53 % Wisture 
Volatile matter a.37 
Fixed carbon 78.14 
Ash 12.96 
BtlJ 12,899 
sulfur 0.75 

The remaining half of the core was crushed to minus 
318 inch and tested for washability at specific gravities; 
1.40, 1.50, 1.60, 1.65, 1.70, 1.75, 1.80, 1.90 and 2.00. 
Percentage ash and sulfur were determined on each fraction. 
A composite sample was prepared of the 1.75 specific 
gravity float fraction and tested by proximate analysis: 

Ash 19.76 % 
Volatile mstter 9.45 
Fixed carbon 70.79 
Btu 11,746 
Sulfur 0.74 

Langlois Creek 

Glacial drift and alluvium obscure bedrock' in the 
valley of Langlois Creek and on the ground above the creek. 
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The ground south of Langlois Creek is covered by drift and 
is heavily covered by spruce forest. 

Abundant coal float occurs in the south bank of the 
creek through much of its' length, and there is much coal 
in the stream bed. It is inferred that prominent coal 
seams underlie the area south of Langlois Creek, although 
a large area was examined without the discovery of outcrops. 

Several samples were taken from float occurrences in 
the banks south,of the creek. They are listed in order of 
relative elevations from which the samples were taken. 

All samples were crushed to minus l/4 inch 'and were 
cleaned at specific gravity 1.58: 

Inherent Volatile Fixed Ash Sulfur 
Moisture % Matter % Carbon% % Btu % 

Elevation 3550 feet N.D. 6.96 85.63 6.7 14,047 0.66 
Elevation 3650 feet N.D. 7.22 84.24 7.58 13,822 0.64 
Elevation 3725 feet N.D. 5.28 84.58 8.63 13,922 0.94 
Elevation 3750 feet 1.10 6.12 84.23 8.55 13,473 0.49 
Elevation 3750 feet 1.21 7.54 81.19 10.06 14,321 0.52 

Telfer Creek Coal Seams 

Eight coal seams are reported to occur in the upper 
Telfer Creek drainage. The coal seams were explored by 
drifts in 1911 and were reported upon by Evans (1913). None 
of the coal seams were observed by the writer in 1970, as 
the outcrops of the seams were mined out in 1911 and the 
workings have completely,slumped. The gravel bars in the 
creek valley contain abundant coal float, but much of it 1 
may have come from the early mine dumps. However, at the 
site of each of the tunnels, buried mine timbers show where 
the work was done. The cabin which was constructed by 
B.C. Anthracite Coal, Ltd. in 1911 is in ruins, as is the 
shop, but much evidence of the early activity remains. The 
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following descriptions are after Buckham and Latour 
(1950, p.52-55): 

Coal Seam "A". - This seam is the lowest in elevation 
reported from Telfer Creek (Fig.7). It was exposed at an 
elevation of 3710 feet. It is 4.7 feet.thick of which 
4.6 feet are clean coal. It has a strike of N. 75' W. and 
a dip of 65" N.E. The analysis is as follows: 

Moisture 3.55 % 
Volatile matter 4.02 
Fixedcarbon 70.68 
Ash 21.75 
Btu 11,980 
Sulfur 0.99 

Telfer No. 1. - The Telfer No. 1 seam is about 150 feet 
upstreamfrom"Telfer A". It was opened by a 20 foot drift 
in the steep south bank of the creek. The seam is reported 
to be 5 feet thick of which 3 feet are coal. No analysis 
is available. 

Telfer No. 2. - This seam was opened with a 20 foot 
drift in the steep south bank of Telfer Creek. Evans 
measured a 5.1 foot seam, including 4.2 feet of coal. The 
seam strikes N. 22' W. and dips 25' N.E. The analysis is 
as follows: 

tiisture 3.75 % 
Volatile matter 5.74 
Fixedcarbon 56.15 * 
Ash 34.36 
Btll 9,600 
Sulfur 1.57 

Telfer No. 3. - The Telfer No. 3 seam was opened by a 
short drift which exposed 14.6 feet of stratigraphic section 
including 3.3 feet of coal with minor shale and 10.3 feet of 
mixed shale and coal. Strike is N. 9' E., dip is 29" N.E. 
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Analysis of the coal is as follows: 

tiisture 4.50 % 
Volatile matter 6.25 
Fixedcarbon 47.73 
Ash 41.52 
Btu 7,800 
Sulfur 0.99 

Telfer No. 4. - Upstream from Telfer No. 3 a coal 
seam was opened by a 22 foot drift. Evans (1912) mea- 
sured five feet of coal with quartz "nodules" at the face. 
The attitude of the seams is; strike N. 30" W., dip 30" N.E. 
The analysis as reported by Evans is: 

MDisture 3.77 % 
Volatile netter 4.27 
Fixedcarbon 57.75 
Ash 34.21 
Btu 9,580 
Sulfur 0.60 

Telfer No. 5. - This seam was opened with a 10 foot 
drift. The carbonaceous section comprises 6.5 feet, but 
includes only 1.5 feet of coal. The seam strikes N. 15' W. 
and dips 28' N.E. No assay information is available. 

Telfer No. 6. - This seam was opened with a short 
drift. A six-foot thickness of carbonaceous shale and 
coal was uncovered. No estimate of the amount of coal in 
this bed is recorded in the literature, nor are there 
assays recorded. 
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Telfer No. 7. - A 10 foot drift on this seam exposed 
3.5 feet of mixed carbonaceous shale and coal. The strike 
of the seam is east and the dip is 17" N. An analysis of 
the coal is as follows: 

Pbisture 5.95 % 
Volatile matter 13.32 
Fixed carbon 46.67 
Ash 34.06 
Btu 9,360 
SUlfUX 0.44 

The analysis of this coal seam is anomalous with 
respect to others in the Groundhog coalfield, as the amount 
of volatile matter is relatively higher making it a low- 
volatile bituminous coal. 

Drill Hole Intersections of Telfer Seams. - Diamond 
drill hole number 5 (Fig.7) was collared about 400 feet 
southeast from Telfer cabin and was designed to intersect 
the Telfer seams normal to their strike and dip. It was 
drilled at minus 62 degrees to the S. 71' W. Some faulting 
was recorded immediately beneath the overburden at 29 feet 
and the first intersection which was expected at about 
90 feet was not made until 183 feet. More faulting was 
recorded at 300 feet, 330 feet, 385 to 400 feet and at 
575 feet. Correlation of the coal seams in the drill core 
with the coal seams in the outcrops was not made. Six 
seams were intersected which had a total of 29.3 feet of 
coal. (It is noted that the three coal intersections 
between 206.1 and 217.5 feet are considered to be one 
seam.) 
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The core was split with a diamond saw and half was 
crushed to minus 16 mesh and separated in a solution having 
specific gravity 1.65. 

Intersection Feet 
183.0 - 186.8 3.8 
206.1 - 209.5 3.4 
212.5 - 214.3 1.8 
215.0 - 217.5 2.5 
291.0 - 292.2 1.2 
362.0 - 366.0 4.0 
429.5 - 435.5 6.0 
527.0 - 533.6 6.6 

Moisture Ash Volatile 
% % Matter % 

0.90 11.07 4.77 
0.84 11.28 5.06 
0.52 10.30 5.22 
0.85 11.38 4.74 
0.52 8.84 5.28 
0.58 4.50 4.50 
0.55 7.74 4.78 
0.74 8.57 4.53 

Carbon% BtLl 
83.26 13,473 
82.82 13,448 
83.96 13,698 
83.03 13,473 
85.36 13,972 
90.42 14,596 
86.93 14,022 
86.16 13,847 

Sulfur 
% 

0.31 
0.45 
0.70 
0.56 
0.70 
0.38 
0.74 
0.51 

The balance of the core from the first four intersect- 
ions was crushed to minus 318 inch for washability tests. 
Float-sink tests were made at specific gravities; 1.40, 1.50, 
1.60, 1.65, 1.70, 1.75, 1.80, 1.90 and 2.00. Each fraction 
was analyzed for percent sulfur and ash, and washability 
tables were prepared. Proximate analysis was made for the 
approprfate composite sample (The three intervals from 
206.1 to 217.3 were combined into a single assay interval): 

Ash Volatile Fixed Sulfur 
Intersection Feet % Matter % Carbon% Btu % 
183.0 - 185.9 2.9 14.01 5.72 80.27 12,293 0.49 
206.1 - 217.5 7.7 15.85 6.30 77.85 12,075 0.69 

It is noted from the above that crushing to minus 16 and 
separating at 1.65 produced a superior product to that pro- 
duced by crushing to minus 318 inch and separating at 1.70. 
Ash decreased from about 14 percent to 11 percent, fixed 
carbon increased from about 80 percent to 83 percent and 
calorific value increased from about 12,000 Btu to 13,500 Btu. 
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Duke Creek 

Coal occurs in two localities on Duke Creek; three 
coal seams outcrop on the east bank of Duke Creek near 
its' confluence with Skeena River and large boulders of 
coal 2 to 4 feet in diameter occur at 3540 feet and 3700 
feet elevation. At elevation 4650 feet two seams are 
partially exposed southeast of Table Mountain. 

Buckham and Latour recorded a 1.9 foot seam near the 
mouth of Duke Creek. A sample of that seam over a width 
of 1.3 feet (Tompson, et.al.) gave the following analysis: 

tiisture 1.39 % 
Volatile matter 3.87 
Fixed carbon 91.20 
Ash 3.54 
Btu 13,847 

Sulfur 0.85 

Two .samples ware taken by Jenkins from poorly exposed 
coal seams near the head of Duke Creek. The 1.58 specific 
gravity float fraction was analyzed: 

Moisture Volatile Fixed Ash Sulfur 
Locality Width % Matter % Carbon% % Btu % 

Upper seam 1.5 2.03 9.59 76.58 11.80 12,101 0.38 
Lower seam 1.0 2.38 11.99 73.55 12.08 11,826 1.01 

Trail Creek 

Six coal occurrences on Trail Creek were explored by 
adits in 1911 and 1912 (Buckham and Latour, 1950) and were 
examined, mapped and sampled by Jenkins (Tompson, et.al.) fin 
1970 (Fig.8). The area was shown by Evans (1912) and by 
Jenkins to be folded and faulted and of only limited economic 
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!-1 

ti 

r 1 

J 

r I 
d 

I; 

lj 

: 1 
d 

, 

4.J 

- 67 - 

potential. Coal analyses of the various occurrences 
are recorded below and are referred to Evans' original 
locations: 

Sampler, Width S. G. Moisture Volatile Fixed Ash Sulfur 
location (feet) Float % Matter % Carbon % % Btu % 

Evsns, unn~ered 
tunnel 9.5 

Evans, No.2 tunnel 3.8 2.7 5.6 53.4 38.3 

Robertson, No. 2 
tunnel Spec . 2.3 5.1 71.1 21.5 

Jenkins, No. 2 
tunnel Dmp 1.58 1.86 5.39 88.16 4.59 14,346 0.67 

Evans, No.4 tunnel 5.4 3.20 7.02 49.43 40.35 7,860 0.99 
Robertson, No. 4 

tunnel Spec. 3.4 5.4 70.8 20.4 

Jenkins, No. 3 
tunnel Duup 1.58 1.29 6.34 85.79 6.58 13,322 0.52 

Jenkins, No. 1 
tunnel 0.9 1.58 1.67 4.86 90.25 3.22 14,471 0.52 

Leach. elev.2920 10.1 

Jackson Creek 

Seven coal seams were recorded by Evans (1912) on 
Jackson Mountain and Jackson Creek, from near the bottom of 
Jackson Creek at 2990 feet elevation, to 5180 feet on the 
north slope of Jackson Mountain. Three of the seams were 
found in 1970 by Jenkins and were dug out. 

2990 Feet Elevation. - This seam was dug out by Jenkins 
and was found to be 8.3 feet thick with 6.4 feet of coal. 
The strike of the coal seam is N. 5' E. and the dip is 30" S.E. 

3180 Feet Elevation. - Trenching by Jenkins exposed a 
seam 6.4 feet thick of which 2.2 feet are coal. The seam 
strikes N. 25' E. and dips 37" N.E. 
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Jackson No. 2. - Evans described this seam as being 
9.6 feet thick with 4.0 feet of clean coal and 5.6 feet 
of coal and shale. The strike is N. 40' W. and the dip is 
74O S.W. 

Jackson No. 3. - Evans records a 5.6 foot seam at the 
face of a 25 foot drift. The coal is interbedded with shale. 
The seam strikes N. 45" W. and dips 35" S.W. 

Jackson No. 4. - This seam was opened by a 15 foot drift. 
Evans reported the seam as being 5.3 feet thick with 2.6 feet 
of coal. The strike is N. 56" W. and the dip is 20' N.E. 

5810 Feet Elevation. - Jenkins (Tompson, et.a1.,1970) 
dug out this seamand found it to be 3.5 feet thick. It strikes 
east and dip,s 15" N. This may be the same seam as Evans', 
Jackson No. 2. 

The assay data on the Jackson Creek - Jackson Mountain 
coal occurrences are as follows: 

Sanpler, Width S. G. Moisture Volatile Fired Ash Sulfur 
Location (feet) Float % Matter% Carbon% % Btu % 

Jenkins, 2990 ft. 8.3 1.58 2.12 11.61 79.94 6.33 10,304 0.46 
Jenkins, 3180 ft. 1.4 1.58 1.80 8.72 82.31 7.17 13,723 0.49 
Evans, Jackson No.l' 2.3 4.01 13.08 57.71 25.20 9,600 2.42 
Evans, Jackson No.2 4.0 2.45 3.86 63.96 29.73 10,280 1.93 
Jenkins, 5810 ft. 

(Jackson No.2 ?) 3.5 1.58 3.68 8.62 80.60 7.10 12,924 0.52 
Evans, Jackson No.3 4.4 2.97 5.59 65.60 25.84 11,520 1.90 
Evsns, Jackson No.4 2.6 2.71 6.09 67.42 23.78 12,650 3.05 

It is noted that the rocks on Jackson Mountain are 
structurally disturbed, but details of the structures have 
not been solved. 



- 69 - 

Cleaning by heavy media is shown to significantly / I 
lower the ash and sulfur content, as is evident in the 
samples which were taken by Jenkins. 
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Little Creek 

Three coal seams were examined by Evans on Little 
Creek at elevation 4100 feet and 4200 feet. Two of the 
seams were examined by Jenkins during the summer of 1970 
(Tompson, et.al.): 

Ssnpler Width S. G. tiisture Volatile Fixed Ash sulfur :, 
Location (feet) Float % Matter%Carbon% % Btu % I,, 

EzvsrLs, 4100 ft. 3.0 4.42 6.58 58.96 30.04 9,930 1.61 
Jenkins, 4100 ft. 2.0 1.58 3.88 7.29 83.34 5.49 13,224 0.47 / 
Fkms, 4200 ft. 2.3 4.01 13.08 57.71 25.20 9,600 2.42 

Dave Creek 
,. 

Five major coal-bearing beds outcrop in the headwaters 
of Dave Creek. Their relative stratigraphic positions are 
shown in Figure 3. The strike of the sedimentary rocks is 
N. 44' W. and the dip is 55' S.W. Descriptions of the 
outcrops, from lowest elevation to highest elevation are 
below. 

i ; 

Dave No. 1. - Coal occurs interbedded with shale in a 
10 foot seam. The seam is poorly exposed and is deeply 
weathered. It is estimated that 75 percent of the seam is 
coal. 

Dave No. 2. - This seam was observed in outcrop about 
70 feet above Dave No. 1. It is 4.9 feet thick and has 
2.8 feet of coal. 
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Dave No. 3. - This seam occurs at elevation 5300 feet 
on Dave Creek. It is interbedded coal and carbonaceous 
shale and is 15.9 feet thick. The bed contains one coal 
seam which is 6 feet thick and contains 4.1 feet of coal. 
A sample was separated at specific gravity 1.58 and 
analyzed: 

&&Uzure 1.32 % 
Volatile matter 11.45 
Fixedcarbon 82.04 
Ash 5.19 
BtIJ 13,174 
Sulfur 0.50 

Dave No. 4. - The coal seam is 10.4 feet thick where 
exposed in outcrop and is largely interbedded carbonaceous 
shale with attrital coal. There are two seams of hard, 
bright coal each 1.5 feet thick, which are separated by a 
thin shale parting. 

Dave No. 5. - This seam was opened by trenching and 
is 6.1 feet thick of which 5 feet are coal. 

Beirnes Creek - Currier Creek Pass 

Large quantities of coal float occur in the broad pass 
between Beirnes Creek and Currier Creek. Due to low topo- 
graphic relief and low dips of the bedding, less than one 
percent outcrops occur. One coal-bearing outcrop is known. 
It is at elevation 4750 feet in a small northeast flowing 
drainage which forms the headwaters of Anthony Creek. This 
coal seam was found in July, 1969 by the writer and Glen Huck 
as a result of following float of "peacock" coal at the head 
of Anthony Creek. The seam was dug out by the writer in 
1970, but neither the roof nor the floor were reached. The 
strike is N. 80' E. and the dip is 7' N. A four foot sample 
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was cut. It was crushed to minus l/4 inch and separated 
at specific gravity 1.58. Proximate analysis of the 
float fraction is as follows: 

Wisture 
Volatile matter 
Fixedcarbon 
Ash 
BtLl 13,847 

Sulfur 0.58 

About l/4 mile south of the above location, pieces 
of coal float were taken from overburden. These are 

believed to be from a buried coal seam. The sample was 
prepared in the same manner as the one above. 

Moisture N.D. 
Volatile matter 6.60 % 
Fixedcarbon 84.46 
Ash 4.62 

Btu 13,797 
sulfur 0.49 

Coal occurs in many localities on Beirnes Creek - 
Currier Creek pass in the diggings of hoary marmots 
(Marmota caligata oxytona Hollister). In these instances 
sub-outcrops of the seams are believed to be within 4 or 
5 feet of the surface. 

Upper Currier Creek 

Several coal occurrences were observed in the area 
north of Currier Creek where six coal seams are exposed in 
a small gulley. The coal seams strike northwesterly and 
most dips are northeast, but some are southwest as the 
exposures of the strata occur on both limbs of a small syn- 
cline (Plate I). The trace of these seams may be followed 
along the slope of the hill, as there are scattered exposures 
of coal in several small gullies and coal float occurs in 
diggings of hoary marmots. 
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EXPLORATION TARGETS 

This writer has selected four areas as principal 
exploration targets. They were selected on the basis 
of (1) favorable geology (2) a review of data from early 
workers in the coalfield and (3) data from wide spaced 
diamond drilling. The areas are arbitrarily identified 
according to their geographical locations and are herein 
referred to as, "Target Areas, A, B, C and D" (Fig.9). 
The total area covered is 37,200 acres or about 58 square 
miles. A strip of ground 2000 feet wide along Skeena 
River and along major creeks is omitted from the total. 

Target area "A" 23.1 square miles; 14,840 acres 
Target area "B" 2.6 square miles; 1,680 acres 
Target area "C" 15.9 square miles; 10,160 acres 
Target area 9" 16.4 square miles; 10,520 acres 
Total area, 58.0 square miles; 37,200 acres 

Target Area "A" 

Target area "A" (Fig.9) covers about 15,000 acres and 
lies in the high country at the headwaters of Beirnes Creek, 
Anthony Creek, Panorama Creek and Currier Creek. Elevations 
are from 4000 feet to 5500 feet and most of the area is 
above treeline. 

The area is underlain by rocks of the Coal-Bearing 
lithosome which are traversed by northwest-striking anti- 
clines and synclines of unknown amplitude. At least one 
fault transects the rocks. It strikes east and appears to 
truncate the fold axes. Coal occurrences in Target area "A" 
were described on pages 70 and 71. 

Many occurrences of coal are known in this area 
between main tributaries of the Skeena and Nass Rivers, 
(pp. 70 and 71, this report) but none have received more 
than cursory examination, mapping and superficial digging. 

:. 
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It is reasonable to believe that the seams which outcrop 
on Beirnes Creek, Anthracite Creek, Davis Creek, Discovery 
Creek and Abraham Creek also occur in this stratigraphic 
section. 

Target Area "B" 

This area (Fig.9) covers about 1700 acres and lies 
north of Beirnes Creek at the apex of one of the Skeena 
River anticlines (p.36). The area occupies low terrain 
west of Skeena River and north of Beirnes Creek and is 
about 3500 feet to 4500 feet in elevation. 

The area is underlain by rocks of the Coal-Bearing 
lithosome. Outcrops are few and attitudes of beds are 
not known except for those beds which are exposed along 
Beirnes Creek. 

Five coal seams which occur on Beirnes Creek were 
tested by trenching, tunneling and diamond drilling 
(pp. 37 to 48, this report). The strike and dip of the 
seams suggests that they may underlie Target Area "B". 
The seams have a total width of 43 feet, and occur in 
about 900 feet of the stratigraphic sections of the 
Coal-Bearing lithosome. 

Target Area "C" 

Target Area "C" lies west of Skeena River, north of 
Currier Creek and south of Beirnes Creek (Fig.9). The 
area covers about 10,160 acres and is 9 miles long and 
from about one mile, to more than 3 miles wide. The 
entire area is underlain by rocks of the Coal-Bearing 
lithosome and many of the seams which are exposed on 
Beirnes Creek are believed to underlie Target Area "C" 
(see pp. 37 to 59, this report). The coal seams which are 
exposed on Davis Creek, Discovery Creek and Abraham Creek 
(pp. 49 to 59) also underlie the area (some of these seams 
may correlate with seams in the Beirnes Creek section). 
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Five coal seams, totalling 43 feet are known to 
occur in the Beirnes Creek stratigraphic section and 
about 600 feet of the section are still unknown and 
untested. 

An anticline traverses Target Area "C" from Beirnes 
Creek southeastward to the mouth of Discovery Creek. A 
syncline strikes westerly from the confluence of Currier 
Creek with Skeena River. The amount of disturbance to 
the beds and to the coal seams is not known. It should be 
noted however, that folding and faulting are normally 
encountered in anthracite coal deposits. 

Most of the physical work which has been done in the 
Groundhog coalfield was done in Target Area "C", e.g. McEvoy's 
and Leach's trenching and tunnelling at Discovery Creek, 
Abraham Creek and Davis Creek; Campbell-Johnston's trenching 
and tunnelling on Beirnes Creek and Anthracite Creek and 
diamond drilling by National Coal Joint Venture at Beirnes 
Creek, Discovery Creek and Abraham Creek. 

Target Area "D" 

This area lies east of Skeena River and northwestward 
from the big bend in Skeena River to about 2 miles beyond 
the mouth of Beirnes Creek (Fig.9). The area covers about 
10,500 acres and is 11 miles long and from 1 to 3 miles 
wide. 

Target Area "D" is underlain by rocks of the Coal- 
Bearing lithosome except for an erosional outlier of younger 
sandstones at Table Mountain. Coal occurs as abundant float 
in Langlois Creek, Telfer Creek and Duke Creek (pp. 59 to 65, 
this report) and some coal was found in other small creeks 
which drain southwestward from the mountains towards Skeena 
River. One diamond drill hole intersected 5 coal seams 
which total 35 feet in thickness (pp. 63 and 64). These 
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seams probably correlate with those west of Skeena River, 
and thus Target Area 'ID" may be underlain by some of the 
same coal seams which outcrop at Beirnes Creek, Anthracite 
Creek, Davis Creek, Discovery Creek and Abraham Creek. 

An anticline and syncline traverse the full length of 
Target Area "D", but the amount of disturbance to the beds 
is not known. Northeasterly-striking faults occupy the 
valleys of Duke Creek and Langlois Creek. However the 
movement on these faults is thought to be small. 

EXPLORATION PROPOSAL 

An exploration proposal must be directed toward 
identifying sufficient coal reserves to operate a thermal 
power generating plant for 35 years. It is suggested that 
a minimum of 50 million short tons of reserves must be 
identified, or considering that recovery may be only 50 
percent if much underground mining is required, it may be 
necessary to identify 100 million tons of reserves. 

Target Areas "B", "C" and "D" (Fig.9) contain coal 
seams which are from 3 feet to 11 feet in thickness and 
which outcrop at various places over an area of 35 square 
miles. Geological mapping and wide space diamond drilling 
show that some areas are sufficiently undisturbed to be 
minable. For example, diamond drill hole 3 (Target Area "C") 
intersected 11.3 feet in two seams which lie within 75 feet 
of the surface. Geological mapping and the work of the 
early prospectors and miners in the coalfield suggest that 
these seams may persist near the surface for a mile or more 
of width and for 2 or 3 miles or more, of length. Thus in 
these seams there may be 35 million to 50 million or more 
tons of coal readily accessible to surface mining procedures. 
Other seams exist in the same stratigraphic section at 
greater depth. 
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The rail grade of B.C. Railway passes through area 
"D" and is only across the river from areas "B" and "C". 
Thus there is present access to the coal seams in these 
large, low lying areas. 

Area "A" is in alpine to sub-alpine terrain. Coal 
in that area should be placed in a Coal Reserve until it 
is needed at some time in the future. 

A three year program is proposed for evaluating areas 

"B", "C" and feD". The estimated cost is $2,958,000. 
The exploration program for the first year would 

entail complete, detailed geological mapping. Detailed 
stratigraphic studies and paleontological studies would 
be made of all outcrops. Several openings would be made 
in the coal seams in order to establish correlations of 
seams and to acquire large volumes of coal for washability 
tests, proximate analyses and ultimate analyses. 

The estimated cost of the first years program is: 

Geology, engineering, prospecting 
and coal testing 

Camp operation, various travel 
costs and ccuanmications 

Roads and trails, fixedwing 
aircraft charter, helicopter 
Ezt, railandhighway 

Administration 

Total $348,000 
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Diamond drilling during the second year would 
attempt to broadly identify coal seams which are struc- 
turally undisturbed. Two drill targets would be selected 
as a result of the first year's geological-geophysical 
exploration program and each would be tested with 10,000 
feet of diamond drilling. 

The estimated cost of the second year's program is 
as follows: 

Diamond drilling, 20,000 feet $ 330,000 

Al.1 other costs 280,000 
Total $ 610,000 

The third year's exploration should be directed 
toward outliningcoalreserves in the first priority target. 
It is suggested that a more intensive diamond drilling 
program would be conducted and underground workings would 
be driven in order to test underground mining conditions 
and to get large volumes of coal for testing purposes. 

A suggested cost estimate is as follows: 

Diamond drilling first 
priority target area, 
30,000 feet $ 500,000 

Underground testing 1,000,000 

All other costs 

Total 

500,000 

$2,000,000 

;. i 
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ABSTRACT 

88IRi=exifAFBfife cX~@il O@&*‘P 31 fO@lt# Of fh@ BiW@@T 
assemblage in the upper Skeena River area, northern 
British Columbia. The deposits were discovered 75 years 
ago by surveyors who were mapping rail routes for the 
Federal Government. 

The Groundhog coalfield lies in a realtively remote 
part of the Province and all early workers in the coalfield 
noted that rail access will be necessary for coal mine 
development. It is significant therefore that the northern 
extension of B. C. Railway passes through the coalfield 
and rail steel is just 20 miles from the coalfield at the 
time of this writing. 

Fish, wildlife and water supplies are imoortant 
resources of the area, and the British Columbia Fish and 
Wildlife Branch have made specific recommendations to 
minimize the effects of coal mining operations. Compliance. 
with these recommendations is not considered to be an 
obstacle in the development of a mine. 

Exploration work in the coalfield commenced in 1904, hk.J~~ 
and preliminary studies were made of a rail route. All 

r&Jd+. .' a(, 

work ceased with the advent of World War I. No further LG. : 
work was done in the coalfield until 1968, when a geological 
survey was made by a mining company. In 1969 and 1970 a 
joint venture of three mining companies conducted a 
geological mapping program and drilled six diamond drill 
holes. 

Four rock stratigraphic units are recognized, one of 
which contains seams of semi-anthracite coal which are 
from one foot to 11 feet or more in thickness. The 
coal bearing rock unit is known to occur over an area of 
about 119 square miles, but of that area 58 square miles I 
contains coal seams which are believed to offer the 
greatest potential for economic development. An area of 
35 square miles is designated as the primary target area 
due to its' geographical location, geological setting 
and coal quality. 

The rocks throughout much of the coalfield are known 
to be folded and faulted. However certain areas exist 
where thick coal seams are relatively undisturbed. 

Raw coal quality throughout the coalfield varies 
widely. 

Coal which was cleaned by heavy media separation is 
of excellent quality and no difficulty is anticipated in , 
cleaning coal to acceptable limits for specific uses. / 
Coal cleaning methods will be designed to remove as much 
ash as specific uses demand by using heavy media, water 
cyclone or froth flotation. 



Coal samples were cleaned at various specific 
gravities during the testing. The average coal quality WU 
of all seams greater than 3.0 feet in thickness, from 
both surface sampling and diamond drilling is summarized:. 

Average yields at various specific 
gravities from 1.58 to 1.75 38.8 % 

Ash 9.8 % 
Volatile matter 7.2 
Moisture 
Fixed carbon 82:: 
Sulfur .6 
Btu 13,366 

The coal is a high quality thermal coal, suitable for 
thermal power generating stations. 

It is estimated that 50 million tons of coal reserves 
will be required to operate a 500 megawatt thermal power 
generating plant for 35 years. 

Itmay beassumed that coal production will be from 
open pit and underground mining operations. Normal under- 
ground mining procedures are anticipated as roof rocks 
are competent sandstones and shales. Early workers in 
the coalfield noted normal underground mining conditions. 
Minor gas was noted in fresh drill core. However gas 
commonly occurs in anthracite coal measures. Spontaneous 
combustion in the coal seams is not considered to be a 
problem. 

The coalfield is in the very early stages of explora- 
tion, so therefore it is not possible to accurately 
calculate the coal reserves or the tonnages of recoverable 
clean coal. However, it is shown that the area between 
Evans Creek and Discovery Creek is underlain by relatively 
undisturbed coal seams. In the Upper Discovery Creek - 
Evans Creek area there are inferred about 12 million tons 
of open pit coal to a depth of 200 feet. In the Lower 
Discovery Creek area about 46 million tons of open pit 
coal reserves are inferred to a depth of 100 feet. An 
additional underground reserve of 290 million tons are 
inferred underlying the Discovery Creek - Evans Creek area. 

A three year exploration program is proposed. The 
first years' work includes detailed geological studies 
and 'trenching. The cost of thiswork is expected to be,~. 
about $348,000. 

Diamond drilling, geological work and trenching during, 
the second year of exploration would cost $610,000. 



During the third year of exploration diamond drilling 
would be intensified and exploration adits would be driven 
in order to test underground mining conditions, Large coal 
samples would be taken for pilot plant tests.~ Costs of 
this program would be about $2,000,000. 

Total estimated cost of the three year program is 
$2,958;000. 

. . 



GEOLOGY OF THE GROUNDHOG COALFIELD 
UPPER SKEENA RIVER AREA 

BRITISH COLUMBIA 
FOR 

B. C. HYDRO AND POWER AUTHORITY 

PROPERTY AND LOCATION 

The Groundhog coalfield lies in northwestern 
British Columbia in the Cassiar Land District and in the 
Omineca Mining Division (Figs. 1 and 2). 

The area is shown on the northeast part of the Bowser 
Lake topographic map (National Topographic Series 104A, 
scale, 1:250,000) and on the McEvoy Flats topographic map 
(National Topographic Series 104A/16, scale, 1:50,000). 
The Groundhog coalfield continues westward and beyond the 
limits of the McEvoy Flats map and in that area topographic 
coverage is from maps which were made in 1969 and 1970 for 
a study of the coalfield (Tompson, Jenkins and Roper, 1970). 

The coalfield occurs within the area bounded by 
56"47' to 56'58' north latitude and 128OO7' to 128"30' 
west longitude. 

Three important rivers have their headwaters near the 
Groundhog coalfield. Skeena River (Fig.1) rises 15 miles 
northwest of the coalfield and flows southeasterly through 
the center of the coalfield. Nass River heads 3 miles 
west of the coalfield and flows southeasterly along its' 
western edge. Stikine River rises 20 miles north of the 
coalfield and flows northeasterly around Spatsizi Plateau. 

Stewart, B.C. at the head of Observatory Inlet on 
Portland Canal is the nearest town and is about 95 miles 
southwest from the Groundhog. There is no road nor rail 
connection between Stewart and the coalfield. 
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The road between Stewart, B.C. and Dease Lake, B.C. 
lies about 50 miles southwest from the coalfield. However 
there is no connection between the coalfield and the 
Stewart-Dease Lake road, except along the grade of B.C. 
Railway. 

B.C. Railway bisects the coalfield as it traverses 
the area westerly and northwesterly from Kluatantan Creek 
and along Skeena River to Beimes Creek (Plate 1 and Fig.1). 
At the time of this writing the end of railway steel is at 
Chipmunk Creek, about 20 miles southeasterly from the 
Groundhog coalfield. Steel is expected to be in the 
coalfield by summer; 1977. 

The distance by rail from the coalfield to Fort St. 
James is 237 miles; to Prince George, 309 miles; to 
Prince Rupert via B.C. Railway and C.N. Railway, 767 miles 
and to Vancouver, 804 miles. 

c, 
Early workers in the Groundhog coalfield (Malloch, 1912 

and Campbell-Johnston, ,1912) wrote that a direct route to 
.i 

. 
tidewater exists down Nass River to Nasoga Gulf, near the 
mouth of the Nass. Nasoga Gulf is 130 miles from the 

j, 
" 

\ 
coalfield and offers a natural, deep water port site. The 
Gulf is about one mile wide and 6 miles long. It is 
undeveloped. 

There are no Coal Licences in good standing in the 
'/ 

'Groundhog coalfield as the last Licences which were held 
by National Coal Corp., forfeited in December, 1974. At 
that time,a Coal Reserve was in effect and the forfeited 
ground became part of~the Reserve. The Reserve is still 
in effect at the time of this writing. 
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HISTORY 
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The earliest published record of coal occurrences in 
the Groundhog area was a report by DuPont (1900) for the 
Canadian Department of Railways and Canals. The discovery 
by DuPont was made near the confluence of Didene Creek and 
Spatsizi River, some 20 miles northwest of the area with 
which this report is concerned. 

Malloch (1912, p.73) reported, 
"The first authentic discovery of coal in the Groundhog field 
was made by ti. Jsn-es McEvoy in 1903, who staked a nu&er of 
claima on his discoveries". 
The locality where ElcEvoy made his discoveries, he 

called Discovery Creek, a name which has endured. W. W. Leach 
stripped and sampled some of thy seams in 1904 for Western 
Development Company. By 1904 Western Development Company 
owned 16 sections which had been acquired through prospectors 
in their employ or by purchase from prospectors. The 16 
sections were surveyed in the summer of 1905 by A. W. Harvey 
and the registered owners were 16 different prospectors, 
including James M. McEvoy and W. W. Leach. It is noteworthy 
that McEvoy was the recorded owner of Lot 126 in which the 
Upper Discovery Creek seam occurs and Leach was the recorded 
owner of Lot 136 in which the Abraham Creek seam occurs. At 
that time the Upper Discovery Creek seam and the Abraham 
Creek seam were the,best seams which were known in the 
Groundhog and were thought to be the same, although they 
outcrop 2% miles apart. 

In 1908 and 1909, J. Fredrick Walter and Charles Fergie 
worked at Discovery Creek and at Abraham Creek opening and 
sampling new coal seams (Malloch, 1912, p.73). This work 
was apparently done under an agreement with Western Develop- 
ment Company. Malloch notes (1912, p.73) that McEvoy was 
back in the field in 1911 with a large work force. However, 

0 



- 6 - 

Robertson (1912, p.k88) states that Western Development 
was, "quite unrepresented in the field during then season 
of 1912". 

The sections which were owned by Western Development 
Company covered the area of Evans Creek, Davis Creek, 
Currier Creek and Abraham Creek and were comprised of 
Lots 126 and 141. 

In 1909 Amos Godfrey and Frank A."Groundhog" Jackson 
staked some coal claims on Trail Creek. McEvoy and Leach, 
had undoubtedly ridden past the coal occurrences on Trail 
Creek many times, but did not stake ground here. It may 
be concluded therefore that they recognized that the rocks 
on lower Trail Creek are intensely folded and faulted and 
are not likely to contain workable coal seams. The claims 
which were staked by Godfrey and Jackson were subsequently 
acquired by B.C. Anthracite Coal, Ltd. who were financed 
by National Finance Company. They were surveyed in 
September, 1911 by A. P. Augustine, B.C.L.S. and by 
T. H. Taylor, B.C.L.S. B.C. Anthracite Coal, Ltd. ulti- 
mately owned 40 surveyed Coal Licences; Lot numbers 978 
~to 999 and 2179 to 2196 and 20 unsurveyed licences. These 
claims surrounded Western Development Company on the north, 
south and east. 

Robertson (1912, p.k87-94) reported, that in 1912, 
B.C. Anthracite Coal, Ltd. established an exploration camp 
at Jackson Flats under the direction of H. F. Glassey. The 
company also established a good base camp on Trail Creek 
about 1% miles above its' confluence with Skeena River. 
The camp buildings were well constructed log buildings with 
plank floors and spruce shake roofs. The main camp build- 
ings which were photographed by Evans (1912) are still 
standing (Tompson, et.al., 1970). 

During the winter of 1911-1912, F. B. Chettleburgh 
and a party of miners drove two tunnels into coal seams on 
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the eastside of Trail Creek. 
During the summer of 1912, Arthur Challoner, mine 

foreman for B.C. Anthracite Coal and a group of miners 
were actively engaged in driving 9 prospect tunnels on 
Trail Creek, Jackson Creek, Brewer Creek and Currier 
Creek. According to Robertson (1912, p.93) Challoner and 
6 to 8 miners would be working at Trail Creek during the 
winter of 1912. 

During the summer of 1911, B.C. Anthracite Coal, Ltd. 
had a group of miners working on 7 or 8 adits at Telfer 
Creek. The foreman at Telfer Creek was Seth Godfrey, who 
according to Robertson, would be occupied driving tunnels 
during the winter of 1912. This writer does not believe 
that either of those winter programs were actually done. 
A log house and shop building were constructed at Telfer 
Creek in much. the same style as that at the Trail Creek 
site. The walls are still standing, but the roof is 
collapsed. 

Another log house of similar design and construction 
was found by the writer near the junction of Falconer Creek 
and Skeena River. It probably was also built by B.C. Anth- 
racite Coal, Ltd., but no records of prospects in that 

building is in relatively area have been found. This log 
good condition. 

In the late summer of 1912 , George Watkin Evans, a 
coal mining engineer from Seatt le examined the B.C. Anthra- 
cite Coal, Ltd. properties and the Western Development 
Company properties (Evans, 1912). Evans had a distinct 
advantage in examining the coalfield at that time, as the 
prospects were newly dug and the miners and prospectors 
were actively engaged in making the cuts fresh so that Evans 
could make satisfactory evaluations of them. As a result, 
he was able to make a thorough examination of the southern 
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half of the coalfield. He made these comments: 
“Portions of the field will prove fairly re 

UP 
ar, while 

other portions are probably so severely fa ted and 
folded as to be valueless. 

"There are some beds containing coal of excellent quality - 
the best domestic coal, in fact in the writers' knowledge, 
on the Pacific coast. For coal of this quality, a reason- 
ably good narket is assured. In portions of the field 
mining conditions admit of production at reasonable costs. 
In other portim costs will be prohibitive. Railway 
comnunicaticm to tidewater is feasible, and transportation 
charges will, in relation to the grade of coal be s&erate. 
Within the Skeena, Clappan and Nass watersheds will be 
found, it is believed, a sufficient quantity of high-grade 
mineable coal to warrant the building of a railway". 

In June, 1910 R. C. Campbell-Johnston, a coal mining 
engineer formerly with the Cardiff collieries, examined 
some coal lands in the Kispiox Valley for J. G. Scott 
of Quebec and Leon Benoit, of Winnipeg. Benoit, in 
correspondence with Campbell-Johnston later that summer 
(August 5) said that he had employed George M. Beimes 
to stake 20 sections of coal lands north of Groundhog 
Mountain. This is probably a misrepresentation of the 
facts, although George Beimes did actually stake some 
claims, but probably for his own account, and subsequently 
sold them to Benoit. Benoit wanted Campbell-Johnston to 
examine the claims in the Groundhog, but Campbell-Johnston 
did not receive word of this until September. He immed- 
iately left for Hazelton by steamer, arriving on September 
24. He enlisted the aid of George M. Beimes who functioned 
as guide and packer. 

George Beirnes was one of British Columbias' most 
famous packers. He lived at Hazelton and packed between 
Babine Lake and Telegraph Creek, supplying prospectors, 
miners, and telegraph operators along the Yukon telegraph 
line. With George Beimes' pack string and some Indians 
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whom Campbell-Johnston hired for backpacking, they 
travelled the telegraph trail from Hazelton to Blackwater 
(Bamdochax) Lake, a distance of 135 miles. 

From Blackwater Lake they planned to backpack over 
Groundhog Pass, where they would need to use snowshoes, 
then down Trail Creek to Jackson Flats on Skeena River and 
up the trail past McEvoy's camp to Beirnes Creek. The 
distance is 45 miles. 

At Blackwater Lake however, the Indians refused to go 
further, due to the lateness of the season. Campbell- 
Johnston wrote (1910-2,p.4); 

"Discretion and diplmmq had to come into play to prevent 
the Indians deserting us and returning alone to their 
village at Eispiox..." 
He observed that, 
II . . . our journey bad inadvertently delayed until really too 
late in the fall of the year, and was connmncedandundertaken 
against the advice of over careful old timers annng'thewhite 
settlers, and also the wiseacres and weatherprophets among. 
the Indians. 'Witch' Mabel with uplifted hands warned us at 
Blackwater of certain death for the whole packtrain and starva- 
tion for ourselves. 

. ..A hasty start was msde from Blackwater up the North Fork 
with three Indians and three dogs to pack full loads . ..'I 
Campbell-Johnston, Beirnes and their packers spent 6 

days examining the coal occurrences on Beirnes Creek and 
then backpacked out to Blackwater Lake. From a telegraph 
s~tation (presumably the one at Fifth Cabin near Blackwater 
Lake) he wired Benoit in Winnipeg on October 24; 

II . . . examined coalfields finding property very a~& in prospect 
stage fadone continuous unbrokenconmarcial seamhigh class 
hard coal four feet thick am anticipating one or two atore . . . 
racing snow hoping to save pa&train". 
J. G. Scott and Alexander Hardy,formed the B.C. Anth- 

racite Syndicate in November or December, 1910 'and through 
the Syndicate raised $150,000 for another expedition to the 
Groundhog in 1911. 

:,i:, 

:,;: 

.! 
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:o On June 17, 1911, the newspaper "Omineca Herald" 

/ recorded as the lead column on the front page; 
I "A large party, including Leon Benoit of Winnipeg and 
I 

R. C. -bell-Johnston, mining engineer of Vancouver, 
arrivedon the Port Sinpson enroutetoGrmdhogMnntain 
and the coalfield of the upper Skeena". 

The Herald quoted Campbell-Johnston; 

"Besides Mr. G. F.&n&cm, awellknownmining engineer 
and geologist, we have a party of seventeen men". 

/ He further said: 

'The govertmmt has granted $3,000 for a trail along the 
Skeena fran Fourth Cabin to enable people to get in and out 
later in the year . .." 

The Herald noted: 

"A pack train of 58 horses had been secured for the first 
trip which leaves the party a little short as it had been 
intended to take seventy. As the trainwillbeworkingall 

0 
s-r packing supplies, no shortage is looked for . ..'I 

In 1920, writing to J. G. Scott, then Chairman of the 
British Columbia Skeena Coal Co., Ltd., Campbell-Johnston 
reminded him that they had a crew of 50 miners with 100 
horses working the Groundhog in 1911. The variation in 
numbers of men can be explained in that he apparently added 
miners as the season progressed. 

It is remarkable that from mid-June, 1911, until they 
departed Groundhog, probably in early October, that they 
prospected about 50 square miles of area, dug more than 
400 feet of trenches, some up to 14 feet wide and some up 

I to 12 feet deep, drove at least 100 feet of tunnel, and 
/ sank 55 feet of winces, all by hand, and using wheel,barrows 

and windlasses all of which had to be made by hand, on site. 
In addition, they achieved a good understanding of the 
geology of the area and a fairly complete understanding of 
the geography, which was necessary in planning for railroad 

a access to the coalfield. 



0 

- 11 - 

In 1911, G. S. Malloch conducted a geological 
evaluation of the Groundhog coalfield for the Geological 
Survey of Canada (Malloch, 1912). Malloch did most of 
his work in the area in which McEvoy and Campbell-Johnston 
were working and made a definite contribution to the 
geology of the area. He noted that the coal-bearing rocks 
do not occur between Groundhog basin and the Kispiox area 
(P.78). He produced a topographic map and geological map 
of the area and measured three stratigraphic sections. 
Unfortunately his time in the Groundhog coalfield was 
limited to 7 weeks. 

Malloch and Campbell-Johnston had some differences 
of opinion regarding sampling. Malloch took continuous 
chip samples of the coal seams, including shale partings 
and bone. Campbell-Johnston said that in a product for 
markets, shale and bone would be removed by picking, 
screening, and washing and so in taking his samples he 
omitt,ed shale and bone and reported as such. He wrote 
Benoit in December, 1911; 

'Malloch seems hopeless. He drove us distradted with his 
assinine propensities this s-r. 
hoping we had steered him right, 

McBvoy and Iwere fondly 
but apparently not. 

'We have to educate people that the analysis of coal put on 
the market does not correspond to coal in the seam, plus 
shale partings, bone, roof, etc." 

A large block.of 145 sections was owned by Angus Beaton 
and Anthony Kobes. These sections lay west of Western Devel- 
opment Company and B.C. Anthracite Syndicate, at the head- 
waters of the Nass River and on Anthony Creek, Panorama 
Lake, Currier Creek and upper Beirnes Creek. 

Several coal occurrences were observed by this writer 
within the area covered by the Kobes-Beaton claims, but no 
evidence of earlier physical work was found although old 
campsites were found. Campbell-Johnston (1911) examined 
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some of the. claims for Kobes and Beaton, but in his 
report made no mention of physical work on the claims. 
They apparently prospected the claims (Dowling, 1915) 
but did no trenching or tunneling. 

1 j 
I 

Hundreds of claims were staked b,y other prospectors 
further up the Skeena River and on to the Klappan, but 
they are out of the area with which this report is 
concerned. 

'8 

It was evident to the early workers in the Groundhog 
coalfield that any,plan for economic development was 
dependent upon rail access. 

Malloch (1912, p.76) noted the need for a railway to 

/ 

1 
.! I 

the coalfield and said the shortest route would be to 
Stewart. He pointed out that 12 miles of railway had 

: ' : 
/ 

already been built up Bear River from Stewart, but that 
difficult rock work and a long tunnel would be required 
to get through Bear Pass. He wrote: fl 

'"These difficulties would be avoided by building a line up 
the Nass from Nasoga Gulf, which offers the nearest suitable 
hXbOUr.” 

Campbell-Johnston (1912 p.13) reported: 

'Mr. Leon Benoit . . . has a charter called the 'Nass and Skeena 
River Railway', which is subsidized already for 100 m+les by 
the Federal Government to $35,000 per mile, to build down to 
NasogaGulfnearthenouthoftheNass River." 

He also reported, that in 1912 Sir Donald D. Mann, the 1,. 

British railroad builder, secured a charter for a railway _ 
called, "Canadian North-Eastern Railway" (1912, p. 1 and 7) 1 

which was to build from Stewart, up Bear River and Bear 
Pass and into Nass Valley. This railway was to ultim,ately 
reach Edmonton after traversing the Cassiar, Omineca and :, 
Peace River districts. Sir Donald Mann is reported to 

'. 

have secured an option on 145 sections in the coalfield 
in 1912. 

‘I 
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In 1913, LordRhondda, a famous coal producer from 
Great Britain, sent a group of engineers to look into 
feasibility of production from the Groundhog coalfield. 
They conducted~preliminary reconnaissance surveys in 
order to locate feasible rail routes from the coalfield 
to tidewater, Lord Rhondda bought into the Nass and 
Skeena River Railway Charter which was owned by Scott 
and Benoit. However, all efforts to build a railway 
were terminated with the advent of World War I (Campbell- 
Johnston, 1920, pp. 3 and 4) and with Lord Rhondda's 
death during the war years. 

The Geological' Survey of Canada sent a party into 
the Groundhog in 1948 under the direction of A. F. Buckham, 
assisted by B. A. Latour. 

They travelled to the coalfield by horse over the 
old Yukon Telegraph Trail to Damdochax (Blackwater) Lake 
and then up the Groundhog trail to the coalfield. The 
trails were in very poor condition after 37 years of 
disuse, and their trip was accomplished with much difficulty 
and hardship. 

The report which resulted from their work (Buckham and 
Latour, 1950) summarized all known previous work and record- 
ed detailed information on most of the known coal occur- 
rences. However, very little was known of the structure 
or stratigraphy of the coalfield so that no conclusions 
were possible as to the number of coal seams, their thick- 
nesses or their stratigraphic positions. Nor was it 
possible to correlate the various coal occurrences. 
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Buckham and Latour (1950) concluded: 

"In a field of this great size it is probable that areas 
exist where the coal Is sufficiently clean and sufficiently 
undisturbed to be mined successfully, but itwillbe expensive 
to find such areas and to determine their size relative to 
that of the field as a whole. It is not considered that 
prospecting for such areas is advisable unless, or until trsns- 
portation conditions are nmch sore favorable than at present." 

In 1966, Coastal Coal, ,Ltd. acquired Coal Licences on 
14 surveyed lots and 10 unsurveyed sections in the Ground- 
hog coalfield and acquired sole prospecting rights to an 
area of about 740 square miles. 

A party of 8 geologists, assistants, and prospectors 
worked under the direction of R. V. Best during the summer 
of 1968. They used a helicopter and conducted geological 
mapping over a very large area, extending from Mount 
Jackson northwestward to the Little Rlappan River and 
from Nass River northeastward to Buckinghorse Lake, cover- 
ing an area oft about 1500 square miles. 

Their report was prepared by J. M. Black (1968). He 
concluded: 

II . . . Ihe GroundHog areaand the areaadjoiningto the south- 
west do not contain minable coal seams." 

In 1969 and 1970 a Joint Venture composed of Placer 
Development Ltd., Quintana Minerals Corp. and National 
Coal Corp. geologically mapped about 200 square miles and 
prospected about 100 square miles of the southern part of 
the Groundhog coalfield. The work was under the direction 
of Willard D. Tompson, signator of this report, assisted 
by geologists David M. Jenkins, Michael W. Roper and 
Geoffery Bird, and four geological assistants and 2 
prospectors. 

Six diamond drill holes were drilled late in the 
season of 1970. 
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0 They concluded: 

"An araa of about li9 square nd&x~ is underlaikr bv rocks of 
the Coal Bearing Lithosonm. The coal bearing rocks crop out 
at the surface or are covered by a thin msntle of surface 
deposits. Strata over mxh of this area display minirmnn 
folding and faulting. 
"Parts of the Coal Bearing Lithosoms were tested by dimwnd 
drilling during 1970, and were shown to contain coal seams 
which have an aggregate thickness of sure than 25 feet. 
"Coal reserves, based upon 25 feet of coal over 119 square 
miles, are on the order of four billion tons." 

OTHER RESOURCES OF THE GROUNDHOG COALFIELD AREA 

Fish, wildlife and water are important resources which 
contribute to the value of the Groundhog coalfield and the. 
surrounding area. 

0. 

David Spalding, Regional Director of B.C. Fish and 
Wildlife Branch, Smithers, provided an evaluation of fish 
and wildlife values in the area and made specific recommen- 
dations for their protection and the protection of habitat: 

Wildlife 

'Wildlife values‘should be considered as n-c&rate within the 
area under study (Spatsizi is regarded as high) and includes caribou, 
goat, sheep, black bear, grizzly bear, moose, wolves, furbearers, 
and migratory waterfowl. The following account is still general and 
further study is required to pinpoint critical areas for protectian 
or intensive management. 

'Mountain Goat. - This species is probably fad throughout 
the area at higher elevations, but goat or goat sign havebeen 
recorded as follows: SE side of Devil's Claw, a group of 21; tidhog 
&mtain, 30 seen; Distingue%untai.n, plentiful sign;- 
timtain, plentiful; headwaters of Porky Creek, n-c&rate to plentiful 
sign; evidence of goats has also been recorded frcun Momt Taylor and 
MountGordcm. 
AIM "Caribou. - Small. groups of caribouappeartowinterand 

s~rthroughout~ofthestudyarea;sumoeringcaribourewr~ 
in the vicinity of Wanny Goat, OtsiandBeimes Creek; 14 - 18 
caribouanqrrarmldBluff;ahetdof30-32caribouinthevlncinity 
of PanorarmLake reportedby the guide; plentiful SurmerSignS~OIl 
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Mount Taylor, moderate-plentiful on the headwaters of Porky Creek 
and noderate sign in the headwaters of Jenkins Creek; caribou winter 
onI%untJackson. A herd of 150-200 caribou has been reported in 
the that Beimes area but this has not been verified. 

0 

0 

"Stone Sheep. - An uoluxwn n&er of sheep inhabit the area 
betweenPanoramaLakeandtheheadwaters ofl'eimes Creek. Purther 
wxk is required to detenrdne their n&ers as well as surmEr and 
winter ranges. 

'Moose. - Exse are scattered throughout most of the valley 
bottoms-&&rg the s-r, but are abundant on Jackson Flats, while 
McEvoy Flats support some sumner noose and is considered a Class III 
winter range (roderate use). Other areas belaw about 4,000 feet 
along the Skeena River support scattered wintering arxxse. 

"Bear. - Although there have been few official sightings of 
both blzand grizzly bear, the area is considered good for 
grizzlies. This assumption is supported by the fact that garbage 
dusp bear problems developed when construction camps were built 
for the B.C. Railway. 

"Wolves. - Scattered throughcut the area&ithcon~ent&ions 
fol$wiiiii~se~and caribou;) 

"Furbearers. - Abundance and distribution of forbearers with- 
in the ware unkncs+n, although periodic recordings of 
beaver dams during surveys indicate this species is found in many 
swampy areas. 

"Waterfowl. - The only 2 species recorded are Canada geese and 
'white -(probably snow geese). No&,@n nesting sites are 
known, but lone Canadas have been sightedalong the Skeena and 
Canadas as well as Snow geese use Kluayaz Lake as a stop-over point 
during the fall.migration. 

'Wildlife Management and Protection Strategies 

'Rating. - Protection against over-hating nalst be a prims 
consideration during both the construction andminingphases. An 
influx of people into the Gromdhog plus improved road access will 
place heavy hunting pressure on all wildlife. Shortened or closed 
seasons as well as limited entry hmts will have to be invoked. 

"F 
- Further study is required to detemdne the present 

level o trapping and possible effects of industrial activity on 
the f&bearers and traplines in the area. 

"*ding. - The study area is presently covered by a Guide- 
Outfitter s guiding territory. As developrrent proceeds the increased 
access, increased hunting pressure by hers of the n&&g comranity 
and possible increased pressure by hunters using the B.C. Railway 
will have a serious, negative effect upon his operation. LWing 1975 
the guide-outfitter took out 15 hunters, who harvested 9 muse, 4 goat, 
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9 caribou and 2 wolves. tit proportion cams from the proposed 
coal-block area is not known but I estimate it to be considerable. 

'Garbage Disposal. - Garbage dmps mm be located som 
distance (preferably greater than 1 mile) from the c onnnmity, and 
the only effective method to prevent bears concentrating at the 
dmp site is to incinerate the garbage. 

"Habitat Protection. - Low elevation underground mining 
will have nunma effect upon wildlife habitat, althoueh wet. 
marshy areas rmm be protected for beaver &d smmri@ noose. 
Additionally, the camp or tmnsite should be positioned so it haa 
minim1 effect upon low elevation, 
and furbearers. 

flat land used by noose, caribou 

"If open-pit mining is contemplated further study is required 
to determine the relationships between these pits and wildlife 
distribution. 

Fishery Values 

"Our present knowledge indicates fishery values are 1~ 
throughout most of the study area although soma localized spots 
should be considered of moderate value. Dolly Varden, rainbmand 
steelhead trout plus coho have been fomd during a limited sampling 
program. Scms of the smaller tributaries to the upper Skeena have 
major barriers which preclude fish mmemnt, e.g. Duke, Telfer, 
Langlois, Nmy Goat, the upper Gtsi, and upper Porky Creeks. 
Further inventory work is required if any industrial developrrent 
is considered. 

"Steelhead. - Several hundred (?) steelhead mve into the 
Kluataotan each year and provide a lucrative fishery for the guide- 
outfitter - up to 20 steelhead are taken each year by guided 
fishe- and an unlamm nmber by non-guided fishermen. Ihis is 
the most inportant recreational fishery in the area and mst not 
be damaged. 

"Goho. - Coho fryhavebeen fotmdas farup the Skeenaas 
Gtsi Crxandup the Kluatantanto Kluayaz lake and it is believed 
that coho mve into Kluayaz Creek to spawn. The number of coho 
using this part of theupper Skeenais mlummatthis tiue and 
fiuther work is required. 

"RainbowTrout. 
Iauatantan system. 

- Fomd in conjunctionwith steelhead in the 

in the”- 
- Fomd in theupper Skeenato Otsi Greek and 

(xle large Dolly (several pounda) observed at 
the~confluence of-the SkeenaandKluayaz Creek. 
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Fisheries Management and Habitat Protection Strategies 

YT be sntlclpate 
- At p&sent, firm control of steelhead fishing must 

. Undoubtedly there will be steelhead fishermen 
zmxmgest both contruction workers and miners and this pressure could 
not only threaten the steelhead population in the system as well as 
thelivelihtod of the guide. 

"Present or potential fishing pressure on other species is 
unknown. 

'Habitat Protection. - Stream and river banks, i.e. the Skeena, 
Kluatantan, and Otis Creek nust be protected to protect coho, steel- 
head and rainbow trout habitat. Additionalwork in the areawill 
indicate other areas which will require protection. 

"Construction of roads and camps, mrvement of equipuent and 
mining operations must be kept away frcm these sensitive areas of 
banks and stream beds. 

"Storage piles of'coal as well as waste material nust not 
be allowed to enter any of the water systems within the coal block. 
Additionally, every effort nust be made to prevent loose coal dust 
fran blowing into free-running water or onto ice covering any of 
these waterbodies. If there are plans to wash coal this operation 
uust take place well enough distant fran free-flowing water so as 
not to pollute fish habitat. Finally, loose coal dust transported 
by rail next not be allowed to blow into the Skeena or any tribu- 
taries containing fish. 

'Additional field work is required for fisheries and wildlife 
populations, as well as critical habitat, if any industrial develop- 
ment is anticipated." 

GEOLOGY 

General GeoloPy 
The Groundhog coalfield lies in the Skeena Mountains 

of the Central Plateau and Mountain physiographic province 
(Holland, 1964). 

Holland states (p.55, 56)" 
"The Skeena Mountains are a distinctive (physiographic) unit, 
being formed largely of folded sedimentary rocks of Upper Jurassic 
and Lower Cretaceous age. ‘Ibe principal rocks are black fine- 
grained argillite and shale, and dark greywacke. Limestone, or 
rocks directly of volcanic origin, are absent, igneouS intrusions 
are fay in n&er . . . The rock structures are extrmly complex, 
themajor folds averaging about4permilewithmany overturned 
and rec&xnt outlines. OnlyinpartsoftheGro~&3gRange, 
Upper SkeenaValley, andEaglenest&oge'dobroad folds px&xn- 
inate . . . Wst of the fold axes are nearly Wtal or plunge: 
gently northwest." 
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Percentage of Outcrop. - The area is covered by ,; 
dense forest below 4500 feet elevation, and by scrub 
spruce, deciduous brush, and grasses up to about 5000 feet 
elevation. Gentle slopes above 5000 feet are mostly 
grass covered. Steep slopes are mostly barren of vege- 
tation. 

Low-lying ground along Skeena River has a mantle of 
river gravels and boulders. Areas which lie adjacent to 
mountain fronts show evidence of considerable landslide. 
activity and large areas appear to be covered by soli- 
fluction sheets. Diamond drilling showed that this 
material may be up to 120 feet thick. 

Ninety to 95 percent of the map area is covered by 
overburden of one or more of the types described above. 
Rock outcrops in covered areas are most likely to occur in 
creek banks. 

Description of Rocks. - The area is underlain by 
drab appearing, grey, sandstone and mudstone. The rocks 
are unmetamorphosed. Bedding thickness varies from less 
than one inch to 100 feet or more. Beds of conglomerate 
and thick bedded sandstone form cliffs whereas areas 
underlain by thin.bedded sandstone and mudstone more 

.. commonly display gentle relief. 

.Topographic Relations. - Mountainous areas within 
the map area are those underlain by the most competent 
rocks; e.g. conglomerate beds, and thick bedded sandstones. 
Areas of low relief are mostly underlain by less competent 
frocks such as mudstones, thin bedded sandstones, carbona- 
ceous shales, and coal beds. For example, near the head 
of Currier Creek at an elevation of 5500 feet, mudstone, 
sandstone, shale, and coal beds form an area of rather 
gentle relief as compared to the area around Devil's Claw 
Mountain which is underlain mostly by.conglomerate and 
sandstone,.,and which has high relief. 
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Geological Age and Stratigraphic Position of Rocks. - 
The rocks sf the Groundhog coalfield belong to the BowPer 
Assemblage (Souther and Armstrong,~l966) .and are Upper 
Jurassic to Lower Cretaceous in age (Mallodh, 1912, p.78, 
82; Souther and Armstrong, 1966; Brew, 1967; Grove, 1969 
and Eisbacher, 1973). The coalfield lies in the east- 
central portion of the Bowser Basin. During the Upper 
Jurassic, shales, greywacke and conglomerate accumulated 
in a marine basin which was open to the west. Uplift in 
the Coast Mountains during latest Upper Jurassic and 
Lower Cretaceous resulted in the development of an inland 
basin (Souther and Armstrong, 1966). Eisbacher (1973) 
suggests that the occurrence of coal in the Groundhog 
Range provides some evidence that the basin was filled 
inpart by deltaic deposition. A slow rate of subsidence 
coupled with luxuriant growth of plant material and rapid 
burial beneath water and other vegetation in the upper 
delta area led to an accumulation of peat. Subsequent 
burial beneath other sediments and diagenesis resulted 
in the development of coal. 

Frazier and Osanik (1969) show that in delta 
sequences, peat accumulates in th,e delta-plain facies 
and interfingers laterally with inorganic sedimentary 
rocks. 

It is suggested that the coal measures in the Ground- 
hog coalfield represent uppermost Jurassic-Lower Cretaceous 
alluvial fans and delta plains.upon which peat accumulated 
during the regression of the sea. 

Stratigraphy 

Three stratigraphic sections were measured by Malloch 
(1912) during 1911 and 1912. The first section, which he 
called the Anthracite Creek section, was measured on the 
southern cirque wall at the head of Anthracite Creek. 
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The second stratigraphic section, which he called 
the Main Section of.the Skeena,Series, was measured on 
McEvoy Ridge. McEvoy Ridge is'urlderlain by the north 
limb of a breached anticline, and the rocks display marked 
regularity in strike and dip over a length of about 3 
miles. Malloch's Main Section was probably measured about 
one mile east of Sam Creek, north of'currier Creek. 

The third stratigraphic section was measured on the 
southern slope of the northwest shoulder of Mount Jackson. 

Malloch (1912, p. 78-81) divided the rocks in the 
coalfield into four groups (from youngest to oldest) and 
inferred correlations between the sections: 

Group 1 

'lllickness 
1,300 feet Heavy conglomerate beds, hard siliceous sand- 

stones, shaley sandstones,. often with chert 
pebbles, usually yellow or weathering yellow, 
brcr+m and black shales and coal seams. 

Group 2 

"1,000 feet Essentially a successian of black, brown and 
purplish shales, with subordinate beds of coarse, 
cnmbly, grey'ssndstones, weathering brawn, a 
few siliceous sandstones and shaley sandstones, 
with chert pebbles, and norm seams of very 
dirty coal. I 

I 
Group 3 

! 
"700 feet A series of yellow and bmxn shales and grey I 

shaley sandstones, weathering to yellow color. 
These are interbedded with black shales and coal 
seam. 

Group 4. 

"950 feet Coarse, cnmbly sandstones andbrawn, black, 
grey, and purplish shales, also beds of bard 
siliceous sandstones, conglcsmrates, and a few , 
coal sm." 
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R. V. Best (Black, 1968) divided rocks of the Bowser 
assemblage into four units; (1) Lower Cenglomaratas 
(2) Lower Shale (3) Upper Shale and (4) Upper Conglomerate. 

The Lower Conglomerate is composed largely of coarse 
elastics, mostly thick bedded sandstones and conglomerates. 
The conglomerates contain pebbles of black chert. Conglo- 
merate beds are interbedded with thin bedded greywacke or 
sandstone, siltstone and shale. The Lower Conglomerate 
unit is thinner bedded and finer grained near its' top 
and grades into the overlying unit. Near its' top are a 
few minor coal seams. It is non-marine, is 1,000 to 1,500 
feet thick and outcrops on the slopes above Kluatantan and 
Kluayetz valleys. 

'The Lower Shale unit includes interbedded shales, 
greywacke and sandstone with coal seams. The beds are 
mostly non-marine and appear to be lenticular and are 

10 discontinuous over great distances. Some marine sandstones, ', I 
grey shales and shell coquinas occur. Rapid changes occur 
along strike and make correlation of coal seams and beds 
difficult. In some localities the beds are strongly i ' 
deformed. The unit is estimated to be from 1,500 to / ( 
2,500 feet thick. It erodes readily and exposures are 
mostly on lower slopes or in valley bottoms. I 

The Upper Shales grade upward from the Lower Shales. i 1 
It is a similar unit but does not contain coal seams. It i I 
has many sandstone and siltstone beds and some limy beds 

I 

which contain fossil plants. The unit is completely 
exposed near Devil's Claw Mountain and is about 4,500 feet 
thick. 

The Upper Conglomerate consists of conglomerate beds 
50 to 200 feet thick with subangular to rounded pebbles 
which are black, green, yellow, brown and white. Sandstone 
and some shale are interbedded with the conglomerate. 

i 

0 
Sandstone beds are up to 50 feet thick.. This resistant 

. 
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,Q conglomerate forms the peak of Devil's Claw Mountain 
,' and has an exposure which is 1000 feet thick. 

Eisbacher (1974) identified three provisional, 

!' 

! 

I 

informal rock-stratigraphic units which he termed, 
(1) Facies~ Belt A, principal outcrop area, Duti River- 
Slamgeesh (2) Facies Belt B, principal outcrop area, 
Mount Gunanoot-Groundhog Range and (3) Facies Belt C, 
principal outcrop area, Jenkins Creek. 

Eisbacher shows that rocks of Facies Belt A do not 
outcrop in the Groundhog coalfield. However rocks of his 
Facies Belt B underlie most of the area of the coalfield 
and rocks of his Facies Belt C overlie the coal-bearing 
rocks. 

: .-0 

During the investigation of the Groundhog coalfield 
in 1970 (Tompson, et.al.) the workers identified provi- 
sional, informal rock-stratigraphic units which were used 
in mapping. In the report from that investigation those 
rock-stratigraphic units were identified as, "Lithosomes", 
(Plates I and 11): 

1. Lonesome Mountain lithosome 
2. Devil's Claw Conglomerate lithosome 
3. Coal-Bearing lithosome 
4. McEvoy Ridge lithosome 

The various lithosomes are named according to the 
geographical location of their respective type sections, 
except for the Coal-Bearing lithosome which is poorly 
exposed. Thus it is described from its' appearance at 
various places throughout the coalfield. The only attempt 
to develop a stratigraphic section for the Coal-Bearing 
lithosome was at a locality where part of it is exposed 
north of Currier Creek at the headwaters of Dave Creek 
(Fig. 3). The following descriptions of these rock- 
stratigraphic units is largely by Jenkins (Tomjmon, Jenkins 

,o and Roper, 19TO). 

, 
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Lonesome Mountain Lithosome 

This group of well indurated rocks is best exposed 
on Lonesome Mountain. Other good exposures occur on 
Distingue Mountain, Taylor Mountain and Moss Mountain. 
When viewed from a distance rock outcrops of this litho- 
some are dark brown with rare black bands. The two 
predominant litholigic associations of the lithosomes 
are sandstone-conglomeratic sandstone, and a mudstone- 
coal association. 

Eisbacher's type section for his rock-stratigraphic 
unit, "Facies C" is north of Jenkins Creek. The Jenkins 
Creek area is shown'by this writer to be underlain by 
rocks of the "Lonesome Mountain lithosome". Therefore it 
is concluded that Eisbacher's, "Facies C" rocks and the 
writer's "Lonesome Mountain lithesome" rocks are the same 
rock-stratigraphic unit. 

Sandstones. - Weathered surfaces of sandstone beds 
range in color from tan to dark brown. Some beds which 
are well cemented with quartz, weather to a variety of 
dark grey hues. 

Particle size varies between wide limits. Complete 
mixed gradation exists,between medium grained conglomerates 
and fine grained sandstones. Rare beds of the coarse 
Devil's Claw conglomerate occur, but they are thin bedded. 

Mineralogically these sandstones and conglomerates 
are quartz-black chert assemblages. Iron bearing heavy 
minerals occur in concentrations up to ten percent in some 
beds and less, than one percent in other beds. 

Bedding which is exposed in large outcrops is charac- 
teristically even. Sand,body thickness is variable, and 
is from five feet to as much as fifty feet. Average 
thickness is probably 15 to 20 feet.~' Internal stratifi- 
cation consists of small scale trough and planar cross- 

.1 - 
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0 laminae. Burrows and other evidence of bioturbation are 
commonly encountered. 

Marine molluscan fossils occur in at leas,t one sand- 
stone unit of this lithosome. 

0 

Mudstone: - Rocks of this type are not well exposed 
in areas in which they may be easily studied. Where 
exposed they are sombre brown in color, sandy in texture, 
and 15 to 30 feet thick. 

Interbedded with the mudstones are thin, discontinuous 
coal beds ranging up to three feet in thickness. 

A crude cleavage is present in many rocks of this 
lithosome, and in small areas a well developed slatey 
cleavage occurs. 

These rocks are believed to be time stratigraphic 
equivalents of the Devil's Claw Conglomerate lithosome. 
Facies change is thought to take place by pinch out and 
by mixed lateral gradation. 

Devil's Claw Conglomerate Lithosome 

Two predominant lithologic associations occur in 
this lithosomei (1) conglomerate-sandstone association and 
(2) mudstone, carbonaceous mudstone, and sandstone associa- 

tions. The latter association is similar to the Coal- 
Bearing lithosome. 

Conglomerate. - Medium to dark grey hues are charac- 
teristic of both fresh and weathered surfaces. 

Grain size classes are bimodally distributed. One 
mode falls in the large pebble to large cobble size 'range. 
Such large particles are well rounded, exhibit,good sort- 
ing, and are composed either of black chert or light green 
to cream colored chert. The second mode falls in the 
medium to coarse sand range. These grains are only moder- 
ately well sorted and are mineralogicaily a quartz-chert 
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assemblage. Matrix free conglomerates occur but are rare.. 
Upon weathering, the pebbles are released, and where 

slopes are steep, the pebbles are washed into streams. On 
gentle slopes the pebbles accumulate on the surface and 
cover the ground over large areas. 

Thin lenses of coal occur but are the result of local 
accumulations of plant detritus. ' 

Conglomerate body accumulations range from 40 to 200 
feet thick including local lenses or wedges of sandstone. 
Lateral facies changes yield,a continuous series from 
conglomerate to conglomeratic sandstone to sandstone. As. 
the proportion of sand increases, the thickness of indivi- 
dual sand bodies decreases. In non-conglomeratic facies 
the thickness of sand bodies averages 15 to 20 feet. 

Mudstone. - Between the conglomerate tongues, 50 to 
150 feet of mudstone, carbonaceous rocks, and sandstone 

c) occur. These strata appear to be identical to the Coal- 
.Bearing lithosome with exception of the carbonaceous 
units, which are thin and discontinuous. 

Coal-Bearing Lithosome 

This group of poorly indurated rocks is well exposed 
only in the beds of high gradient streams. Elsewhere it 
is covered with brown colored soils. Where exposed, out- 
crops are various shades of dark grey-brown with black 
bands produced by carbonaceous beds. Clastic sediments 
range from fine to coarse grained and are better sorted 
than those of the underlying McEvoy Ridge lithosome. 
Muddy rocks comprise 70 to 75 percent of this lithosome; 
carbonaceous units, 15'to 20 percent, and sandstones about 
10 percent. Strata are characteristically medium to thick 
bedded. 

I  



- 28 - 

0 

0 

Mudstone's. - Outcrops are medium to dark grey when 
fresh and various shades of grey-brown when weathered. 

The texture is highly variable as in the underlying 
McEvoy Ridge lithosome. Between 10 and 20 percent of 
these muddy rocks are claystones. 

Due to poor exposure, bedding characteristics are not 
well known. Vertical contacts ~'are gradational where 
mudstone overlies sandstone and are erosional where sand- 
stone overlies muddy rocks. Internal stratification is 
most commonly a lamination produced by interbedding of 
mineral matter and plant fragments. -Bedding fissility is 
a common attribute of the claystones, but is only weakly 
developed. 

Mudstones grade into carbonaceous units through an 
increase in the proportion of included plant debris. As 
a result the coal content of carbonaceous units varies 
widely from stratum to stratum. 

Sandstones. - These rocks are typically medium to 
dark grey in color, but weathering produces a variety of 
sombre brown and orange hues. 

Particle size varies from fine to coarse. Most sandy 
.strata are medium grained. Sorting varies within broad 
limits and textural maturity ranges from mature to sub- 
mature. Friability is a common attribute with only an 
occasional bed being well cemented with calcite or silica. 

Quartz and black chert are the most abundant minerals 
comprising these sandstones. Ferromagnesian minerals com- 
prize up to 15 percent of some beds. Weathering has 
oxidized these grains to bright orange limonitic grains. 

Beds which are two to five feet thick are typically 
arranged inmultistoreyaccumulations 10 to 35 feet thick. 
Most sand bodies are 10 to 20 feet thick. Internal strati- 
fication consists of small scale trough cross-laminae and 
medium sized, planar cross-liminae. 
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Contacts with the overlying conglomerate beds are 
conformable and are best placed at the bottom of the lowest 
coarse conglomerate tongue. 

Fair exposures of the Coal-Bearing lithosome occur on 
Dave Creek (which was named in 1970) a tributary of 
Currier Creek which enters Currier Creek from the north- 
east near its' headwaters. 

The strata here are on the south limb of a syncline 
whose axis gtrikes northwesterly. The dip is about 4Q 
degrees northeast and the slope of the hill is about 25 
degrees southwest. Thus, a fair cross section of the 
rocks is exposed. 

The stratigraphic section of the Coal-Bearing litho- 
some which was measured on Dave Creek is shown on Figure 3. 

McEvoy Ridge Lithosome 

This lithosome is characterized by well indurated, 
dark colored, poorly sorted, fine.to coarse grained 
elastic rocks. Mudstone and fine grained texturally 
immature sandstone are the predominant rock types. The 
former comprises 60 to 80 percent of this lithosome. 
Chert pebble conglomerate occurs only ,in insignificant 
quantities. Bedding thickness is thin to medium and 
even in character. 

Mudstones. - The mudstones are dark grey to olive 
grey in color. Weathered surfaces are mottled with 
various shades ranging between dark greyish orange and 
dark greyish brown. 

The texture is highly variable. The proportion of 
coarse elastics (silt and sand),varies continuously 
between 10 and 50 percent. Claystones comprise less than 
5 percent of this lithosome. 

The evenly bedded character of strata in this litho- 
some is one of its most unique attributes. Lateral and 
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vertical contacts are typically gradational, except where 
mudstone is overlain by sandstone or where local erosional 
contacts occur. Internal stratification is not common 
except where delineated by included sandstone laminae. The 
rocks are well indurated and yield float with a poorly 
developed conchoidal fracture. Bedding fissility rarely 
occurs. 

Sandstones. - McEvoy Ridge lithosome sandstones are 
typically dark grey to olive grey. Weathering may produce 
a grey colored surface mottled with shades of pale, greyish 
orange. 

Fine to medium grain sizes are most abundant, but 
occasionally coarse sandstones with fine conglomerate 
lenses occur. In general, the finer grained rocks are 
poorly sorted. Textural maturity ranges from submature to 
immature. Friability decreases with an increase in 
maturity, due to the addition of silica cement. 

Mineralogy as determined in hand specimens consist of 
quartz, black chert, and unweathered ferromagnesian minerals. 

Bedding is characteristically regular in units of 2 
to 5 feet. Multistorey sandbodies range up to 30 feet in 
thickness, but average 5 to 10 feet. Lower contacts are 
commonly erosional and are sharp. Upper contacts are 
depositional and gradational. Lateral facies changes take 
place by either pinch out or gradation to mudstone. Internal 
stratification consists of small scale trough cross lamin- 
ation and micro-cross lamination. 

Contact with the overlying c~oal bearing units is 
gradational, and is best placed at the first medium grey, 
griable, sorted, quartzose sandstone. 
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STRUCTURAL GEOLOGY 

Contacts 

Rock contact between the four lithosomes are poorly 
exposed and appear to be gradational. Contacts.are 
believed to be conformable (Plates I and II). 

Lonesome Mountain - Devil's Claw Lithosomes. - The 
contact between these rocks is drawn at the top of the 
uppermost of the thick conglomerate beds. However, the 
conglomerates apparently are discontinuous laterally, so 
that the position of the contact is tenuous in most 
instances. 

However, fair exposures of the contact were observed 
southwest of Table Mountain in Lot 2186. Here the Lonesome 
Mountain sandstones are conformably underlain by conglo- 

0 
merate beds which conformably overlie the rocks of the 
Coal-Bearing lithosome. 

Near the headwaters of Davis Creek, sandstone beds 
which are correlatedwith rocksof the Lonesome Mountain 
lithosome, conformably overlie conglomerate beds of the 
Devil's Claw lithosome. 

About 2% miles northwest of the junction of Leach 
Creek and Currier Creek the lower conglomerate bed of the 
Devil's Claw lithosome is conformably overlain by sandstone 
and thick conglomerate beds which are believed to correlate 
with sandstones of the Lonesome Mountain lithosome. 

At Devil's Claw Mountain sandstones and conglomerates 
of the Devil's Claw lithosome are conformably overlain by 
a small remnant of sandstone which is correlated with the 
Lonesome Mountain sandstones. 
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Devil's Claw - Coal-Bearing Lithosomes. - At Table 
Mountain in Lots 2185 and 2186 there is a fair exposure 
of the contact between rocks of the Devil's Claw lithosome 
and the Coal-Bearing lithosome. The contact is conformable 
and the dips are gentle, about 15 degrees to the southwest. 

A good exposure of the contact between the Devil's 
Claw and Coal-Bearing lithosomes occurs at grid coordinates 
55,000 E and 144,000 N. The rocks here are on the north 
limb of a syncline whose axis plunges gently to the south- 
east. The contact is conformable and the beds dip 10 to 
30 degrees to the southwest. 

Near the headwaters of Davis Creek a section of steep 
dipping beds is exposed which clearly show Devil's Claw 
rocks conformably overlying rocks of the Coal-Bearing 
lithosome 

Coal-Bearing - McEvoy Ridge Lithosomes - The contact 
between rocks of the Coal-Bearing lithosome and McEvoy 
Ridge lithosome is well exposed in only one place. At 
approxrmate coordinates 93,000 E - 113,000 N there is a 
sharp peak which lies near the head of the east fork of 
Anthracite Creek. Here, the rocks dip about 40 degrees 
northeast and expose a conformable contact between the two 
rock units. 

McEvoy Ridge Lithosome - Hazelton Assemblage. - 
Malloch (1912) reported that rocks belonging to the Hazelton 
group were observed on Currier Creek, Beirnes Creek, Skeena 
River, and Moss Mountain. However, the writers did not 
identify Hazelton rocks in the map area. Lithology and 
distribution of the Hazelton Assemblage have been revised 
since Malloch's work in the coalfield (Duffel1 and Souther, 
1964; Armstrong, 1965; Souther and Armstrong, 1966 and 
Grove 1969) and the rocks in Bowser Basin which he called 
Hazelton rocks, now belong to the Bowser Assemblage. 
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Faults and Fault Systems 

Five principal fault systems were recognized by the 
writers and were named according to the type of faulting 
involved and the geographic location of the faults (Plates 
I and II): 

1. Groundhog thrust fault 
2. Upper Currier Creek normal fault 
3. Distingue Mountain thrust fault 
4. Beirnes Creek high angle reverse fault 
5. Duke Creek - Langlois Creek faults 

The Groundhog Thrust Fault. - This is the principal 
fault in the area. The front of the fault lies about two 
miles west of Skeena River and extends from Currier Creek , 
northwestward through the coalfield and many miles beyond. 
The strike of the fault is about N SO'W and the dip is 
unknown. 

Rocks along the front of the fault display gentle 
dips except in the vicinity of Mount Alex where tight 
drag folds provide evidence for thrust faulting. 

Southeast from Mount Alex the tightly folded rocks 
along the thrust plane are not exposed. The position of 
the fault is inferred from topographic expression as 
noted below. 

Along the Groundhog thrust fault rocks of the McEvoy 
Ridge lithosome are cormnonly thrust over rocks of the 
Coal-Bearing lithosome. The front of the fault is. serrate 
with many lobes of McEvoy Ridge rocks protruding over the 
Coal-Bearing ro.cks. 

The position of the fault was recognized because there 
is a marked change of rock types on opposite sides of the 
fault, and by an irregular line along the front of the fault. 
A prominent break in topography occurs along this line and 

LJ ,. 
forms a narrow, flat strip of ground, commonly occupied by 
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swamps. This feature is readily observed from the air and 
on aerial photographs. 

Upper Currier Creek Normal Fault. - About four miles 
west.of the Groundhog thrust fault, at the headwaters of 
Currier Creek, rocks of the Coal-Bearing lithosome are 
down faulted against rocks of the McEvoy Ridge lithosome. 

The strike of the fault varies from about N. 45O W. to 
N. 20' W. and extends from near the junction of Currier 
Creek and Leach Creek to Beirnes Creek, and perhaps a mile 
or more north of Beirnes Creek. Dip is believed to be 
near vertical. 

Distingue Mountain Thrust Fault. - Evidence for thrust 
faulting is visible in the cirques of Distingue Mountain 
and on the steep slopes at the head of Campbell-Johnston 
Creek. The fault extends from the small round mountain 
south of View Mountain to Mount Taylor, and on to the 
northwest out of the map area. Drag folding, with isoclinal 
folds and recumbent isoclinal folds, occurs in the hanging 
wall of the axial plane of the thrust fault. 

Beirnes Creek Fault. .- Rocks of the Coal-Bearing 
lithosome dip southwesterly away from Mount Alex and are 
in fault contact with McEvoy Ridge rocks in the valley of 
Beirnes Creek. The fault dips 77' SE. and is believed to 
be a high angle reverse fault. 

Duke Creek - Langlois Creek Faults. - Subparallel 
faults along Duke Creek and Langlois Creek place rocks of 
the Coal-Bearing lithosome in fault contact with rocks of 
the Lonesome Mountain lithosome. Table Mountain is believed 
to be an erosional outlier of Lonesome Mountain rocks. 

The two faults are believed to have steep dips, as they 
cross areas of high relief with little change in direction 
or topographic .expression. 

, 
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Apparently the block which includes Table Mountain 
is upthrown slightly relative to the blocks to the north 
of Langlois Creek and to the south of Duke Creek. Thus the 
Table Mountain block is a horst. 

Folds 

Folding is dominated by three principal synclines: 
1. Syncline Creek - Devil's Claw syncline ' 
2. Skeena River syncline 
3. Distingue Mountain syncline 

Some prominent anticlines were identified. Most are 
probably breached and occupy areas of low relief: 

1. Skeena River anticlines 
2. Upper Currier Creek anticline 

Syncline Creek - Devil's Claw Syncline. - This syn- 
cline extends from the headwaters of Davis Creek northwest- 
ward to Syncline Creek, and is the most prominent and 
obvious structural feature in the Groundhog coalfield. 

All rocks units along strike of the syncline display 
evidence of folding. 

Rocks on the northern limb have relatively gentle 
dips, typically less than 30 degrees' southwest. 

However, the southern limb is folded sharply, and 
rocks along the entire length of,the syncline have steep, 
to near vertical dips. These steep dipping strata are 
well exposed near Syncline Creek, and near the headwaters 
of the east,and west forks of Geoffrey Creek. 

The axis of the syncline strikes along a creek which 
is a tributary of Beirnes Creek, entering from the north. 
This tributary was named Syncline Creek in 1970 and is 
shown as such on the accompanying geological map. 

Skeena River Syncline. - A syncline is believed to 
underlie the area occupied by Skeena River. Data from 
widely spaced out,crops (Plate I> provide evidence for the 
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syncline. Campbell-Johnston (1911) and Buckham and 
Latour (1950) also said Skeena River occupies a syncline. 
However Black (1968) said Skeena River occupies a 
breached anticline. 

Distingue Mountain Syncline. - The Distingue Mountain 
syncline is characterized by steep dipping to vertical beds 
on the south limb of the fold, and recumbent, isoclinal 
folds on the north limb. 

Steep dipping beds occur near Mount Taylor and 
continue southeasterly on strike to Distingue Mountain 
and View Mountain. Exposures along strike are good. 

Overturned folds on the north limb of the syncline 
are well exposed on the mountain northwest of Campbell- 
Johnston Creek. The axes of the folds strike northwest- 
erly and the axial planes are nearly horizontal. Other 
exposures occur along strike in the north face of View 
Mountain. 

Skeena River Anticlines. - The areas on both sides of 
Skeena River are heavily covered by forest and overburden. 
However, a few scattered outcrops over a length of 10 
miles provide data which suggest that anticlines occur 
striking parallel to the Skeena River syncline. 

The amplitude of these folds is believed to be small 
but no measurements are possible due to lack of exposure 
and incomplete information regarding the stratigraphic 
section. 

Upper Currier Creek Anticline. - A breached anticline 
is well exposed near the headwaters of Currier Creek. Rocks 
of the McEvoy Ridge lithosome are folded and form a symmet- 
rical anticline which has a horizontal axis. The anticline 
is breached and a creek flows southeasterly along the axial 
plane for a distance of about two miles. The strata which 
form McEvoy Ridge underlie the north limb of the fold. 
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Estimate of Costs 
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It may be assumed that coal production from the 
Groundhog coalfield would be from open pit and underground 
mining operations. 

However until details of the geology of the coal seams 
are known it is not possible to determine how the seams may 
be mined or what the mining costs would be. 

It is estimated that approximately 1.5 million tons 
of coal per year will be required for a thermal power 
generating station. Cost of a wash plant to process that 
volume of coal is on the order of $14,000,000. Cost of a 
heavy media plant to process 1.5 million tons of coal per 
year is about $60,000,000. 

It is estimated that in underground mining by room and 
pillar techniques, about 60 percent of the coal will be 
extracted and that up to half of the remaining pillars may 
be recovered from retreat. 

In producing from an open pit mine about 75 to 80 per- 
cent of the coal will be recovered. Strip ratios up to 
10 yards of overburden per ton of coal are probably acceptable. 

It is anticipated that the yield from heavy media 
separation would be about 50 percent at a specific gravity 
somewhere between 1.60 and 1.70. 

In other British Columbia coal mining operations costs 
are approximately as follows: 

lindergromdmining $20.00 per ton 
Coal washing 3.00 per ton 
Open pit mining, Costs vary 

widely, up to 12.00 per ton 
Reclamation 1.00 - 2.00 per ton 

Since its' discovery the principal deterrant to 
production from the Groundhog coalfield, has been a lack 
of adequate transportation. The arrival of B.C. Railway 
to the Groundhog relieves many of these problems. Specifi- 
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tally, rail transportation of mining equipment and 
ancillary supplies and equipment to the coalfield will 
be available in 1977. 

CONCLUSIONS 

0 

c, 

Coal-bearing rocks occur throughout an area of more 
than 100 square miles in the Groundhog coalfield. Geolog- 
ical mapping' shows that an area of about 58 square miles 
contains coal seams in which structural disturbance is 
thought to be minimal. The coal beds are folded and 
faulted, but certain areas exist where thick coal seams 
are relatively undisturbed. Coal seam thicknesses are 
from 2.5 feet to 11 feet. It is not known how many coal 
seams occur, but there are probably more than 10. 

Coal exploration Target Areas are identified-as areas 

"A" 3 "B" > "C" and "D." and are assigned a priority due to 
their geographical locations, geological setting and 
available coal quality data. 

The average coal quality of all coal seams greater 
than 3.0 feet in thickness, from both surface sampling and 
from diamond drill intersections, are summarized as follows: 

Average yield at various specific 
gravities from 1.58 to 1.75 38.8 % 

Ash 
Volatile matter 
Moisture 
Fixedcarbon a25 
Sulfur 6 A 
Total 100.5 
Btu 13,366 

The coal is a high quality thermal coal, suitable for 
thermal power generating stations. 

It is not possible to correlate coal seams due to 
insufficient geological information and lack of drill data. 
Thus it is not possible to estimate coal reserves. 
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Exploration Target Areas "B", "C" and "D" cover 
35 square miles of low lying ground along Skeena River. 
These areas offer the greatest possibility for the 
discovery of coal seams of economic potential. 

RECOMMENDATIONS 

B It is recommended that an agr\essive exploration 
program be conducted in order to complete the evaluation 
of the economic potential of the coalfield. A three year 
program is proposed: 

1. Detailedgeologicalmapping, stratigraphic studies and 
paleontological studies should be conducted thrm&out the 
four target areas so that coal seam correlation may be 
established. 

2. Make several openings in coal sesms to aid in coal seam 
correlations. 'Ihiswouldalsoprovide anoppormmity to 
acquire ssnples of coal for washability tests and other 
analyses (these near-surface samples would be subject to 
oxidaticnandcontaminationbygroundwatermrvement 
through the coal seams). 

3. S&t-~;~z yr&r& targets for diarmnd drilling during 

Second Year ' 

1. 

2. 

3. 

4. 

5. 

6. 

Diauonddrilling shouldbe conductedin eachof two 
primry target areas. Each should,be drilled for a 
total of 10,000 feet, recovering l-Q core. 

Establish coal seam correlations. 

Estimate coal reserves. 

Make preliminary assessmentofprobsblemlninguetbods. 

Conduct washability tests an coal samples frcm drill core. 

Establish estimates of recoverable coal in various coal 
seams thnn&out part of the coalfield. 

First Year 
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7. Identify principal target area for further exploration. 
This target area should possess the greatest potential 
for developmwt of 50 millian tons of clean coal. 

ThirdYear 

1. An intensive diamond drilling progrsmof 30,000 feet 
should be directed toward outling coal reserves in 
theprincipaltargetarea. 

2. Several exploration adits should be driven in order to 
test underground mining conditions. 

3. Large coal samples from uodee will be required for 
washability tests and pilot plant tests. 

Estimated Cost of the Exploration Program 

It was shown on page 
conducting the three-year 
$2,958,000. 

First Year 
Geology, engineering, 

snd coal testing 

77 that the estimated cost of 
exploration project will be 

prospecting, 

CsJnppoprat~, vsrious ravel or5mnications 
Fixedwingair~aftcharter, 

helicopter contract, rail and 
highway travel 

Administratian 

SecondYear 
Dimmmd drilling, 20,000 feet 
All other costs 

ThirdYear 
Diamnd drilling, 30,000 feet 
Underground testing 
All other costs 

$ 184,000 

49,000 

98,000 

17,000 
$ 348,000 

330,000 
280,000 

610,000 

500,000 
1,000,000 

500,000 2,000,000 
Total $2,958,000 
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CERTIFICATE 

I, Willard D. Tompson of Smithers, British Columbia, 
do hereby certify: 

1. 

2. 

3. 

3. 

That I am a consulting geologist, residing at 
Van Gaalen Road, Smithers, British Columbia 

That I have practised my profession for more 
than 18 years 

That I prospected and explored in the Groundhog 
coalfield from June to October, 1969 

That I managed an exploration program in the 
Groundhog coalfield during 1970 and was actively 
engaged in geological field work during the 
period June 1, 1970 and October 15, 1970. 

Willard D. Tompson / 
March 25, 1977 
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