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PREFACE

The Groundhog coalfield lies some 150 miles north of Hazelton and 95
miles northeast of Stewart in one of the most inaccessible parts of the
province of British Columbia. The occurrence there of anthracitic coals had
been recognized in 1900; and public interest quickened in succeeding years
to reach a maximum in 1911-12 when large blocks of claims were staked and
much surface work and sampling of coal seams undertaken. At that time it
was expected that a branch railway would be constructed up Skeena River
from Hazelton on the main line of the Grand Trunk Pacific, and with the
deflation of that project interest in the coalfield rapidly waned.

The present report deals fully with the location, means of access, and
history of the Groundhog area, and with what is known of the geology and
structure of its coal measures. These are of late Upper Jurassic or early
Lower Cretaceous age, and form an upper part of the widespread Hazelton
group of northwestern British Columbia. In addition, the report includes
a description of one hundred and ninety-two occurrences of coal, all for
which the authors have any record, and the character of the coal is further
illustrated by a table of proximate analyses of one hundred and eight
samples picked by various investigators in the early years of the century.
The authors offer some comments on the reserves and present worth of the
coalfield, and a full bibliography gives reference to all known publications
related to it. '

GEORGE HANSON,
Chief Geologist, Geological Survey of Canada

Otrawa, October 26, 1949






THE GROUNDHOG COALFIELD, BRITISH COLUMBIA

INTRODUCTION

INTRODUCTORY STATEMENT

Occurrences of anthracite coal were reported from northern British
Columbia early in the present century. Between 1904 and 1912 much
prospecting and development work were done on an area north of the
Groundhog Range, to which the name Groundhog Coalfield was applied.
At least seven hundred claims one mile square were staked, and large sums
were spent in testing the field, which was recognized as the largest area in
Canada underlain by anthracite coal. Its economic value, however, was not
established at that time.

Little or no work has been done on the coal showings of the field since
1912, although it has become customary to refer to its potentialities in
all references to, or deseriptions of, the resources of northern British
Columbia. However, very little published data are available on the field,
and accurate, detailed information is most difficult to obtain. For this
reason the writers were instructed to commence a re-survey of the field in
1948. 1In the course of the work considerable published and unpublished
data, much of it not readily accessible, has been accumulated. This report
presents a digest of this data, together with the results of the 1948 season’s
field work.

The writers were assisted by 8. B. Bleakley, J. J. Crabb, and R. G.
Urquhart, as student assistants; S. L. Nelson and P. F. Bland as packers;
Pat Cook as cook; and James Blackwater as guide and axeman. To all
these, thanks are due for hard work during the summer.

Many residents of Hazelton gave assistance to the party. Messrs.
Hunter Simpson and Ben MecKenzie were particularly helpful. Special
thanks are due George Watkin Evans of Seattle for supplying unpublished
reports on the area, with permission to quote from them. Mrs. Maisie
Armytage-Moore of Vancouver extended similar courtesies with the reports
of her father, the late R. C. Campbell-Johnston.

LOCATION AND AREA

The boundaries of the Groundhog coalfield (See Map 106A) outline a
north-northwesterly trending parallelogram whose length is about 50 miles
and width about 30 miles. The field oceupies the headwaters of Stikine and
Skeena Rivers. Its centre, at latitude 57° and longitude 128° 30, is 150
miles north ¢f Hazelton and 95 miles northeast of Stewart. Not all the area
within the parallelogram is underlain by coal, for, as Malloch points out,
“over large areas all the coal seams have been removed by erosion and . . .
in other areas, only a very small fraction of the total number of seams has
been preserved”.
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MEANS OF ACCESS

The Groundhog coalfield is difficult to reach. When construction of the
Alaska Highway brought northern and northeastern British Columbia
within reach of transportation, a point near the southeastern edge of the area
became that part of British Columbia farthest from tide water, railways,
highways, or navigable water routes. In air-line distance, the nearest point
on tide water is 90 miles to the southwest of the area at the town of Stewart;
the nearest railroad is 112 miles south at Hazelton; the nearest highways are
the Alaska Highway, 160 miles northeast, and at Germansen Landing, 154
miles southeast; and the nearest point on a navigable water route is Ware,
106 miles east.

In this report, transportation into the Groundhog area will be discussed
under three heads: (1) present means of transportation; (2) means of
transportation that might be employed for preliminary development of the
coalfield; and (3) possible railroad routes that might be used should it be
intended to produce coal commercially.

At present, access into the Groundhog area may be had only by pack-
traing or by aircraft. Five trails, from different directions, afford entry
into the area; of these the writers have personal knowledge of only one, the
Telegraph Trail, which they travelled in 1948. Information about the
other four trails has been gathered from reports written at various times.
To follow the descriptions a recent map of British Columbia is necessary.

A brief description of the various trails follows, and more complete
data, of interest chiefly to those planning to enter the area, are given in the
Appendix at the end of the report.

The Telegraph Trail was used by the writers in 1948. From Hazelton,
where rail transportation is available, it follows the Skeena to the Kilankis,
and the latter to Damdochax Lake, then crosses the Groundhog Pass to
rejoin the Skeena at the southern edge of the coalfield. The trail distance
is 120 miles. A second trail enters the area from Telegraph Creek on
Stikine River, which is reached from Wrangell, Alaska, by riverboat. It
follows Klastline, Klappan, and Little Klappan Rivers to the northern edge
of the coalfield. It, too, is about 120 miles long. A third route commences
at Ware, on Finlay River. Ware is accessible by 32 miles of truck road, and
350 miles of water travel on Parsnip and Finlay Rivers where no scheduled
commercigl transportation is available. The trail extends about due west
from Ware to Caribou Hide and thence west and southwest to the coalfield, a
trail distance of about 120 miles. A fourth route is from Takla Landing,
on Takla Lake, to which a regular boat service is available; it follows
Driftwood and Bear Rivers and Birdflat Creek to Thutade Lake and thence
northwest and west to the coalfield, a distance of about 135 miles. The
fifth trail is from Stewart, via Bear River and Meziadin Lake to Nass
River and thence to the coal basin, a distance of at least 115 miles.

The writers consider the Telegraph Trail from Hazelton as good as
any. No trails were described as good, and none has been much used since
the reports were written, so it is probable that much work would have to be
done on all of them before they would be suitable for transportation of large
quantities of material by pack-horse. Aircraft equipped with pontoons can
land on any one of five lakes in or near the Groundhog area, and are most
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useful in transporting men and equipment to and from the district, but in
order to move around in the area horses are necessary. Therefore, it is
recommended that planes be used to transport almost the entire load to the
most convenient lake, and that the horses be sent in over one of the trails
with as light a load as possible.

Of the five lakes suitable for aircraft landing, two are situated in the
area itself, Buckinghorse Lake on the northeastern edge of the field and
Kluayaz Lake at the east-central edge of the field. The other three lakes
lie outside the area: Damdochax (Blackwater) Lake is about 30 miles
south of the Groundhog ares, conveniently located on the Telegraph Trail;
Tatlatui Lake is about 20 miles east of the area; and Thutade Lake is 10
miles east of Tatlatui Lake. The last two lakes are situated along the
trail from Takla Landing,

During the winter, supplies have been, and could be, transported into
the Groundhog by dog sled. From Hazelton the route follows Skeena River
throughout, deviating only in a few places where there is open water all
winter. The distance is 195 miles, and the trip has been made in 21 days,
by T. H. Taylor, who gives a detailed description of the trip in his
report (34)1., Landings could also be made by ski-equipped planes on the
lakes noted above, and possibly elsewhere in the area, and supplies dis-
tributed by dog sled. This would permit a longer working season, as many
parts of the coalfield are snow-free long before the high passes along the
various trails would permit horses to reach the area.

It will be pointed out elsewhere in this report that information now on
hand about the coalfield does not, under present conditions, justify prelim-
inary testing and development work. Should conditions change, or should
new information of a more favourable nature come to hand, it might be
proposed to do such work. Any work more advanced than geological
mapping and surface prospecting will require movement into the area of
much greater amounts of supplies and equipment than could be handled
economically by the methods outlined above.

Prior to construction of the Alaska Highway, much attention was given
to possible alternative routes for such a highway. The favoured routes were
two (8): the “A” route began either at Hazelton or Fort St. James, and ran
northwest to cross the northern boundary of British Columbia at Atlin
Lake; the “B” route followed the “Trench”, beginning at Prince George and
leaving British Columbia at Lower Post. Ever since construction of the
Alasks Highway, there has been some agitation for work along either
“A” or “B” routes. If, for example, a highway were ever built along the
“A” route, regardless of what variation is chosen it would pass through the
Groundhog coalfield. This, of course, would greatly reduce the cost of
development work, which might then be considered.

If for some other reason it is decided to do such work, winter tractor
trains afford the best means of getting supplies into the area. Routes
available are approximately those described under pack-trails, Those
most suitable would be: first, one commencing at Hazelton and extending up
Skeena River, and second, one beginning at Fort St. James and following
the Stuart-Trembleur-Takla-Bear Lakes chain to the Skeena, and thence

1 Numbers in parentheses refer to publications listed in the bibliography at the end of this report.
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up that stream. The prospective opening of a large pulp mill at Port
Edward will probably mean that a system of winter tractor roads will be
established up Skeena and Nass Valleys. As the progress of logging extends
inland, these roads and the transportation systems established may be of
use in getting supplies into the Groundhog coalfield.

A necessity to commercial production of coal from the Groundhog area
is a rail connection, either to an existing line or to an ocean port. Several
routes were suggested in 1911 and 1912. One was from Stewart, via Bear
River and Meziadin Lake, to Nass Valley and up it to Anthony and
Panorama Creeks to the Groundhog area. This was at one time thought
to be the shortest route, but later work has shown that to obtain suitable
grades the line would be much longer than the 90 miles of the first estimate.
Any reasonable railway location on this route involves adverse grades in the
Meziadin Lake section. Suitable bunkering facilities would have to be
constructed at Stewart; this port is oceasionally icebound in winter,

A second route would lead from Nasoga Gulf, the nearest suitable
harbour to Nass Valley, and thence very much as the first. Various esti-
mates, averaging about 175 miles, have been given for the length of this
railway. Good grades could be secured. Choice of this route would involve
construction of a port and town at Nasoga Gulf.

A third route suggested leads up the Skeena from Hazelton. A recon-
naissance of this route was run by J. S. O’'Dwyer (24, 25), for the Depart-
ment of Railways and Canals in 1899, hence more data on a proposed
railway is available. A railway connecting with the Canadian National at
Skeena Crossing and extending to the junction of Currier Creek and Skeena
River would be 202 miles long. O’Dwyer’s cost figures were for 1899-1900.
An attempt was made to convert these to present day costs, by the use of
the Enginering News-Record construction cost indices and by consulting
engineering experts. The 1949 cost of such a route would probably be
between $12,000,000 and $16,000,000.

It is, of course, not possible to indicate the comparative merits of the
various routes unless detailed location surveys and modern engineering
estimates are at hand. Nor should cost figures based on O’'Dwyer’s prelim-
inary survey be taken too seriously in the absence of such data, but it would
appear that the cost of supplying rail transportation to the Groundhog coal-
field would be in excess, possibly in considerable excess, of $10,000,000.

HISTORY

The earliest recorded exploration of the Groundhog area was from
1865 to 1867, when it was traversed by parties reconnoitring for the
Western Union Telegraph Company’s line. These explorers were also inter-
ested in minerals. One of them, Vital Laforce, turned to prospecting when
the telegraph project was abandoned, and soon after found rich placer
deposits on Vital Creek in the Omineca. At about the same time as the
telegraph exploration, prospectors had spread from the Cariboo district to
all parts of northern British Columbia. The Omineca gold rush was at its
peak between 1867 and 1873. Gold had been found on the Stikine in 1861,
leading to the Cassiar boom between 1872 and 1878. In connection with
the latter, a trail over which pack-horses and cattle were brought was
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established from Fraser Lake to the Cassiar. It passed through the
Groundhog area. Although these prospectors were looking for placer gold,
they must have seen coal float on the river bars and coal seams on the
banks of the streams in the Groundhog area. Some probably had the
curiosity to follow up these indications and discover some of the better
coal showings, and it is surprising that the earliest published reference to
the occurrence of coal in the area is as late as 1900.

During the years 1898, 1899, and 1900, the Department of Railways and
Canals, Ottawa, carried out surveys to determine if a railway could be con-
structed from the Yukon to an ocean port in British Columbia, and to a
point on an existing Canadian railway. J. 8. O'Dwyer was engineer in
charge, and V. H. Dupont one of the exploration engineers. During the
summers of 1898 and 1899, O’'Dwyer and Dupont explored the upper Skeena,
and upper Stikine Rivers, projecting a line from Hazelton to Dease Lake.
They kept notes on, and collected rock specimens illustrating, the geology
along the line, in the interests of the Geological Survey. In the summer of
1899, Dupont discovered a 10-foot seam of “impure coal” near the con-
fluence of Didene Creek and Spatsizi River, a tributary of the Stikine
(Loc. 60)*. This is in the northern part of the Groundhog coal area, near
the place where both Skeena and Stikine Rivers head. Dupont’s preliminary
report (12), published in 1900, in noting this discovery is the first published
reference to the occurrence of coal in the Groundhog area. This note is
repeated in his final report (13), published in 1901. In the same year the
Summary Report of the Geological Survey for 1900 (9) contained a predic-
tion that “large and important coal-fields” would be found in the area, and
noted that “anthracitic coals” occurred there. On a map prepared by
the Geological Survey in 1901 (15), an attempt is made to indicate the
possible extent of the coal-bearing area, a large area of Cretaceous rocks
being shown that did not appear on preceding maps.

The Groundhog area had become more accessible with the building of
the Yukon Telegraph Line from Quesnel to Atlin, between 1899 and 1901,
and by 1900 the construction trail between Telegraph Creek and Hazelton
had ‘passed near it. In 1903, the agreement reached between the Grand
Trunk Pacific Railway and the Dominion Government on the building
of a National Transcontinental Railway to pass through northern British
Columbia guaranteed closer transportation to this previously inaccessible
area.

In 1903, James McEvoy and W, W. Leach were sent to prospect the
basins of Skeena and Bulkley Rivers on behalf of an exploration syndicate
whose principals were connected with the Crow’s Nest Pass Coal Company.
From McEvoy’s report on this work it is evident that the reasons for sending
out this prospecting party were geological—that it was an attempt to find
the “large and important coal-fields” predicted by the Geological Survey
2 years before.

McEvoy examined coal showings around Hazelton, then prospected
along the Yukon Telegraph Line as far north as Blackwater (now Damdo-
chax) Lake. From there he crossed the Groundhog Pass on foot, following
the old route of the Western Union Telegraph Company. On the headwaters

1Locality numbers are those on the map accompanying this report.
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of Skeena River, above the pass, he found “small particles of coal in the
gravel”. Following the float up a small tributary of the Skeena (now
Discovery Creek), he found a seam of coal 6 feet thick (Loe. 24), of which
he reported: “It is all clean hard coal except a parting of shale 24 to 3
inches thick in the middle, and the upper 6 inches, which is mixed shale
and coal. . .. There is therefore a workable thickness of 5 feet 4 inches of
clean hard coal exclusive of the 3-inch parting near the middle”. McEvoy
had only time to sample this seam, to ascertain that there must be more
coal outcroppings above it, and to stake fourteen claims, each 1 mile square.

In 1904, W. W. Leach visited the field on behalf of the Western
Development Company, which had been formed to exploit McEvoy’s dis-
covery. His party found, stripped, and tested several seams, and staked
additional claims to bring the Western Development Company’s holdings
to 16 square miles, chiefly west of the Skeena and north of Currier Creek.
Representatives of the same company visited the field in 1908 and 1909. In
the latter year the party, under the direction of J. F. Walter, stripped new
seams, and additional samples were taken by Walter and Charles Fergie.

Apparently these discoveries were not generally known, and certainly
they created little interest until July 1909 when a number of claims adjoin-
ing the Western Development Company’s property on the south were staked.
Most of these, and others staked later, were located by F. A. Jackson and
Amos Geodfrey. Control of the group, which surrounded the Western
Development Company’s claims on the south, east, and north, was secured
by the B.C. Anthracite Company.

In 1910, George M. Beirnes staked a group of claims to the north of
the Western Development Company’s claims. These were visited in
October 1910 by R. C. Campbell-Johnston, a Vancouver mining engineer
whose writings aroused considerable interest in the field. These and other
claims staked subsequently passed into the control of the B.C. Anthracite
Syndicate. _

During the summer of 1911 the field was very active. A large party
under James McEvoy was at work on the Western Development Company’s
property and another, under R. C. Campbell-Johnston and G. F. Monckton,
tested the ground of the B.C. Anthracite Syndicate. Men under F. A.
Jackson were at work on the properties of the B.C. Anthracite Company.
Many more claims were staked by prospectors, and their finds greatly
extended the limits of the field.

During the winter of 1911-12 a party of men under F. B. Chettleburgh
was at work on the property of the B.C. Anthracite Company. At this time
the company amalgamated with other companies holding large groups of
claims east of the original staking and on the Little Klappan and on
Kluayetz Creek. Claims to the north and northwest of the B.C. Anthracite
Syndicate’s holdings were bonded by that group.

A large group of claims west of the Western Development Company’s
property owned by Angus Beaton and Anthony Kobes was not included
in these amalgamations.

In the summer of 1912 the amalgamated holdings of the B.C. Anthracite
Company were examined by George Watkin Evans, a mining engineer from
Seattle, and Gustav Grossman, from Pennsylvania. Evans examined the
southern part of the properties, Grossman the northern.
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In the summer of 1913 the only known large-scale activity was the
examination by Alfred Hasebrink, a German engineer, of a group of claims
at the northern end of the field. These had been held by R. K. Lindsay,
and were secured by German interests represnted by Alvo von Alvensleben.

Because, in this period of greatest activity, the field was even less
accessible than at present, it should be explained that this was also a ‘boom’
period in railroad construction. The Canadian Northern and Grand Trunk
Pacific Railways were being constructed, opening up great areas of northern
British Columbia. Between 1898 and 1911 no less than twenty-one charters
had been granted to railways whose routes would pass through or close to
the Groundhog coalfield. In 1911, the Grand Trunk Pacific reached
Hazelton, and reports were published that they would construct a branch
line up the Skeena to the Groundhog area. Sir Donald Mann’s Canadian
Northeastern Railway was to connect the Peace River wheatfields and the
Groundhog coalfields with Edmonton on the prairies and Stewart on the
Pacific. The first 15 miles from Stewart had been constructed, and Mann
took options on many coal claims in the Groundhog area. The development
work of 1911 and 1912 brought out the unfavourable features of the field,
and in the late summer of 1912 Mann decided not to construct the railway,
and not to exercise his options. The Balkan wars of 1912 and 1913 caused
a stringency in the world’s money markets that made capital difficult to
secure, and initiated a deflation in Canadian railway projects that culmin-
ated in the taking over by the Dominion of the Canadian Northern and
Grand Trunk Pacific Rallway systems. It became evident that a railway to
the Groundhog coalfield would have to be constructed by those who would
operate the field. Since 1913, although various attempts have been made
to arouse interest in the field, no work has been done on it.

PREVIOUS WORK

G. S. Malloch, of the Geological Survey of Canada, spent the seasons
of 1911.and 1912 in the field and reported on the Groundhog coalfield (21,
22, 23). In addition to the geological work, Malloch made a topographical
map of the field, which greatly limited the time available for geological
work. In 1911, W. Fleet :Robertson, Provincial Mineralogist of British
Columbia, published an account of the field based on reports of engineers
(28), and m 1912 visited and reported on the area (29). Reference has
already ‘been made to the various engineers who worked in the coalfield.
G. W. Evans published an account of the field (14), and R. C. Campbell-
Johnston published several newspaper articles on it; otherwise no engineers’
reports were printed.

SURVEYS AND MAPS

The first topographical map of the area was the work of Malloch. The
southern part of the field is included in the Topographical Survey’s manu-
seript Nass River sheet, publication scale 1 inch to 4 miles. In 1948, a
Topographical Survey party under R. J.«Parlee worked in the area, and two
manusecript map-sheets of the southern part of the field, pubhca:tmn scale
1 inch to 1 mile, are available. )



8

Hugh Pattinson of the Surveys Branch of the British Columbia
Department of Lands carried out a triangulation 'survey of the area in
1942 and 1943 (26, 27).

Cadastral surveys of the sixteen coal claims of the Western Develop-
ment Company were made in 1905 by A. W. Harvey for Gore and McGregor.
In 1911, A. P. Augustine surveyed forty claims for the B.C. Anthracite
Company. In 1918, C. W, Williams surveyed thirty claims in the vicinity
of Kluatantan and Tzahny Lakes. In 1912, 1913, and 1914, T. H. Taylor,
assisted in 1913 by D. O. Wing and in 1914 by T. Rognaas, laid out a
system of meridians and base lines covering the coalfield (31-34). It was
intended to subdivide the field into sections, but this was never done. Many
of the posts of these cadastral surveys are still in position.

Besides the manuseript maps noted above, the following topographical
maps are helpful in understanding the geography of the region:

Topographical Survey, Canada: Hazelton Sheet (West Half); Map 4494,
1 inch to 4 miles (1938).
Tatlatui; Map 657A, 1 inch to 4 miles (1941).

Dept. of Lands, British Columbia: British Columbia; Map 1A, 1 inch to
15-78 miles (1945).

Northern British Columbia; Map 1H, 1 inch to 15-78 miles (1933).
——Central British Columbia; Map 1L, 1 inch to 15-78 miles (1940).
Departmental Reference Maps 38B and 38C, 1 inch to 2 miles.

The last set of maps gives the location of the cadastral surveys referred
to above.

GENERAL CHARACTER OF THE AREA

PHYSICAL FEATURES

The following description is by Malloch (23, pp. 71-74), with present
geographical names added in parentheses to those that require change.

“The entire region examined, including the coal field and the route
thereto from Hazelton, is mountainous, though the differences in elevation
between the valley bottoms and the summits of the mountains vary greatly
in different localities. In some cases, as in the vicinity of Hazelton, these
differences exceed 7,000 feet, whereas in other restricted areas, as for
example, near the fourth cabin on the Yukon Telegraph trail, the general
difference between the valley of the Skeena and the mountains is, in some
cases, as;low as 2,500 feet. A striking feature is that where the differences
in elevation are greatest the valley bottoms are widest. With the exception
of the immediate vicinity of Hazelton, the trend of the main valleys is in
a general north-northwest direction, but there are many transverse valleys
developed along an east-northeast direction, which are often wide and
contain streams of large size. The Skeena itself partly follows transverse
valleys, one near the mouth of the Babine and another for 30 miles below
the mouth of Bear river. The main valleys are long extended, and in many
cases contain very low divides so that on these divides streams head which
flow in diametrically opposite directions. The main valleys in the neigh-
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bourhood of these low divides do not change their general character, and
in passing away from the divides their widths do not increase nor is the
slope of the walls decreased. As a result of the general structure, most of
the drainage carried by the main valleys is derived by tributary streams
entering from transverse valleys, while the divides in the main valleys are
very often occupied by lakes.

“In certain cases where different major valleys coalesce, one of them
may have at its mouth a direction intermediate to_the directions of the
major and of the transverse valleys, but if followed for some distance it
will usually be found to conform with the north-northwest trend. This
trend may be explained by the prevailing strikes of the strata, and the
irregularities near Hazelton are due to the intrusions of large masses of
igneous rock which, owing to their resistance, have completely prevented
the development of this natural trend of the valleys. The valleys are in
general U-shaped and in many cases the rivers occupy narrow canyons, in
some places 200 feet below the valley floors. In the viecinity of the fourth
cabin on the Yukon Telegraph trail although the valleys are narrower and
the relief less, the Skeena valley approaches more nearly to the V-gshape.

“The higher mountains have most irregular crest lines accompanied by
the development of many characteristic cirques, but in the lower mountains
there is a tendency towards a rounded summit, often truncated sharply by
steep slopes. In general, there is a close relation between the topography and
the dip and strike of the rocks.

“The topography of the Groundhog coal field is somewhat complicated,
but is of the same general character as that of the region south of it. Three
main longitudinal valleys form the most important depressions, and there
are four well marked transverse valleys. None of the latter extend for the
full width of the field, but serve only to connect the central longitudinal
valley with the others on either side of it. The distances between the
longitudinal valleys are unequal, The valley of the Nass and main branch
of the Klappan, which bounds the basin on the west, is 16 miles from the
central valley occupied by the main branch of the Skeena and the Stikine
(Spatsizi), while the eastern valley is distant only about 8 miles. This is
occupied by Moss Creek (Kluatantan River) and the Kluayetz branch of
the Stikine (Kluayetz Creek). In the southeastern corner of the field the
valleys of the main Skeena and that of Moss Creek (Kluatantan River)
join with an acute angle; Moss Creek (Kluatantan River), after flowing in
2 broad flat valley for more than 10 miles, suddenly enters the narrow
V-shaped lower portion and descends to the Skeena through & deep impas-
sable rock eanyon. In the extreme southeast lies the valley of the third
branch of the Skeensa, known as the Duti or Pebble river. About 10 miles
farther north, this valley is connected with that of Moss Creek (Kluatantan
River) by a flat valley which contains numerous lakes.

“The most conspicuous transverse valley is that of Currier and
Panorama creeks, the first of which flows to the Skeena, and the latter into
the Nass. At the divide between the two streams is a swampy flat and a
lake three-fourths of a mile long which drains to Panorama creek. The ele-
vation of this lake is 4,150 feet and of the Skeena at the mouth of Currier
creek is 3,000 feet, whereas the elevation of the Nass at the mouth of
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Panorama creek is only 2,400 feet. The direction of this valley is not quite
at right angles to the north-northwest trend of the ranges, but is more
nearly due east and west.

“A second transverse valley is occupied by Beirnes and Anthony creeks,
which also flow to the Skeena and Nass respectively. The mouth of Beirnes
creek has an elevation of 3,500 feet and is 9 miles higher up the Skeena
than that of Currier creek. The direction of this transverse valley is west-
southwest for about 8 miles from the Skeena, but from this point to the
Nass it gradually swings round to the southward, and the mouth of
Anthony creek is not half a mile above that of Panorama creek. The
elevation of the lowest part of the top of the divide is 4,500 feet.

“Two other transverse valleys are occupied respectively by the main
Stikine (Spatsizi) river and the east branch of Klappan river (Little
Klappan River). The former heads with the main Skeena at an elevation
of about 4,600 feet in a broad north-northwest valley, but the Stikine
(Spatsizi) follows it for only about 4 miles. Below this, the river follows
a transverse valley past the mouth of the Kluayetz and through the lofty
range of mountains which borders the coalfield on the northeast. The
longitudinal valleys in which the Stikine (Spatsizi) and Kluayetz head, both
extend northwestward beyond the transverse valley of the Stikine (Spatsizi),
being occupied by small tributaries to it and to the Klappan (Little
Klappan) which, to the northwest, follows another transverse valley. The
eastern valley in which the Kluayetz heads, however, turns more to the west
than the one in which the Stikine (Spatsizi) rises; so that where these two
main valleys cross the Klappan (Little Klappan) they are only about 4%
miles apart, and north of that river they practically unite to form one broad
valley running east and west.

“Both Moss Creek (Kluatantan River) and the Kluayetz branch of the
Stikine (Kluayetz Creek), which head in the same main, longitudinal valley,
derive most of their water from the region to the east of the field, and are
already streams of large size where they break through the bordering range
in comparatively narrow gaps, and enter the longitudinal valleys. One
of the gaps draining to Moss Creek (Kluatantan River) contains Kluayetz
lake (Kluayaz Lake), which is 14 miles long, and the same gap is connected
with the valley of a branch of the Duti by a low divide running between
high mountains. A large tributary of Beirnes creek comes in from the north
about where the bend in the valleys occurs, and is said to head with a
branch of the Nass and another from the Klappan.

“Apart from these valleys, the country may be divided into mountains
and uplands, and though no very sharp line of division can be drawn
between these two classes it was noticed that the uplands, below 6,000 feet
in elevation, were rounded and generally covered with a mantle of morainic
material, whereas the mountains, greatly exceeding them in elevation, were
crowned with sharp arétes caused by the development of cirques. In many
cases these cirques drain directly to the main valleys, but in other cases the
streams from them traverse the uplands for some distances in comparatively
shallow valleys and then descend with a steep gradient to the main valleys.
Some cirques have also been eroded into the rounded hills of the uplands,
but have not usually been pushed back far enough to produce sharp ridges.
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As a rule they are found on the northeast side of the hills where there
was a good chance for the accumulation of snow, borne by the prevailing
west winds, and at the same time protection was afforded from the sun.
The highest mountains occur in two groups. The first extends along the
northeastern boundary of the coal field, where many peaks exceed 7,000
feet in elevation and one, the height of which was measured by vertical
angles, exceeds 7,600 feet. The second group is situated west of the divide
between the Skeena and Stikine (Spatsizi) and here the height of another
peak of equal elevation was measured, and a great many other peaks must
exceed 7,000 feet. In both these regions large glaciers occur, but in the
remainder of the field the glaciers are small and not numerous. Probably
the region ranking next in elevation occurs south of Currier creek. Here
one peak nearly reaches 7,150 feet and several are only a few hundred feet
lower. In the area between Currier and Beirnes creeks the highest peak
reaches an elevation of 6,600, but a number of peaks and arétes exceed 6,000
feet. These are found near the Skeena, while farther west the country is
of the upland type. Much of it is above 5,000 feet, and, therefore, a little
above the timber line which usually follows the 5,000-foot contour. In some
cases, however, stunted trees extend up to 5,600 feet.

“The mountains between the Skeena and Moss creek (Kluatantan)
longitudinal valleys approach most nearly to what might be called a range.
Their width amounts to nearly 7 miles in places and their height reaches
6,800 feet nearly opposite the divide between Moss creek (Kluatantan
River) and the Kluayetz. Steeply dipping beds on the southwestern face of
this range give rise to regular slopes on that side, while the northeastern is
deeply cut by comparatively narrow cirques. The elevation of the range
is much lower near the ends where, in places, it does not exceed 6,000 feet.
Near the southern end the valley of Langlois ereek extends from the Skeens
two-thirds of the distance across the range, and the divide between this
valley and that of a small tributary of Moss creek (Kluatantan River) is
only about 4,500 feet in elevation. Other passes exist through the range,
but few, if any, are less than 5,000 feet high. To the north the range termin-
ates in Mount Klappan, a long rounded mass lying between the transverse
valleys occupied respectively by the Spatsizi and the Little Klappan, and
bounded on the east and west by the continuation of the Skeena and Moss
creek (Kluatantan) longitudinal valleys.

“The Nass valley is bordered on the west by ranges of mountains
exceeding 6,000 feet in elevation, but no very lofty peaks were noticed. Nor
do any very high peaks occur for some distance west of the valley, for on a
clear day the jagged and pinnacled masses of the peaks forming the
boundary line between Alaska and British Columbia could be seen from
elevations lower than 6,000 feet. As these peaks must be fully 70 miles
away and as their actual height is not greatly in excess of 9,000 feet, it will
be seen that, on account of the earth’s curvature, any mountains near the
Nass and much over 6,000 feet in elevation would have obstructed the view.

“None of the higher peaks to the east of the coal field were climbed,
but it is reported that the country east as far as the head-waters of the
various tributaries of the Peace, contains many broad valleys, separated by
comparatively low mountain ranges.”

542452
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CLIMATE AND AGRICULTURE

The summer climate of the Groundhog area may be characterized as
cool and wet. All available weather data are digested in the following table:

. Temperatures (degrees F.)
No. of celzgge No. of
Person |Year| Months days | of days days Maxi- | Mean | aipi- | Mean
rained | Laanoq”| smowed | oo | maxi- | Lo mini-
mum mum
Aver. Aver.
at at
7 p.m. 7 a.m.
Buckham .| 1948 {July 17-31... 7 01 e 83 62 38 47
August 1-29 11 44 1 83 64 25 43
Pattinson..| 1943 Jiﬂy 15 to Over 60 83
ate
September
Aver. at
6.30 p.m
Swannell.. {1935 [July........ 16 77 62 42 55
August...... 17 53 2 75 59 J........ 51
September . 11 3 75 54 10 Aver. at
8 a.m.
42
Taylor..... 1914 {March...... 4 53 44 -21 2
April....... 11 31 69 53 —12 20
May........ 5 68 55 14 26
June........ 4 84 65 25 32
July........ 20 72 59 26 38
August...... 8 48 80 64 22 35
September 9 72 59 24 31
1-15
Taylor..... 1913 [July....ooofoveeneiiie i e 77 64 22 35
August...... 67 74 1 83 63 20 35
September .|..........|........ frequent |........ 56 f..eeenan 32
snowialls
Dupont....| 1899 |[June 20to | 5 days a
Septgnber week 71

Dupont’s data cover the northern part of the Groundhog area and the
country to the north towards the Stikine. Swannell’s information applies
to the southeast corner of the area, the Duti River, and Kluatantan and
Tzahny Lakes country. The rest of the data relates only to the Groundhog
area.

From the table, it appears that at least half of the days in summer
will be rainy. Many days are heavily overcast, so that it is commonly cool.
Sunny days provide rapid variations in temperature, and short, heavy
showers are common. On July 31, 1948, the temperature was 38° F. at
7 am. and 83°F. at 7 pm. Considerable snow may be expected in Sep-
tember, and night frosts may occur at any time throughout the summer.

Dupont refers to the summer of 1899, Taylor to 1913, and Pattinson
to 1943, as exceptionally wet, as do others in reference to the climate of
adjacent areas. It appears that “exceptionally wet” summers occur better
than half of the time. The stumps of trees and saplings, on survey lines
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that had been cut clean to a 4-foot width in 1905, afforded an opportunity
to compare conditions with the present. It was noted that present-day
tree growth is much denser, which may indicate that the climate is becoming
wetter. :

To judge from the vegetation, the Groundhog area is considerably drier
than most of the country traversed by the Telegraph Trail. The valley of
Slowmaldo Creek, just south -across Groundhog Pass, is a “rain hole”;
Swannell reports that in 1931 the Tatlatui Mountains on the southeast
corner of the area ‘“seemed to be a veritable storm centre. All our bad
weather (he.was east of the mountains) came from that direction”.

Snowfall is heavy along the Upper Skeena. In the winter of 1911-12,
4 to 6 feet of packed and drifted snow are reported, and winter tempera-
tures are said to have ranged from -10 to -40° F., averaging -20° F. Eight
feet of packed snow accumulated during the winter of 1912-13, and for
several successive days a temperature of -40° F. was recorded. The winter
of 1913-14 had 6 feet of packed snow. This is commonly gone from Skeena
Valley by the middle of June, but snow in the Groundhog Pass limits the
earliest date horses may be brought into or taken out of the area. In 1948,
most of the snow was gone by July 15, but photographs taken in 1899 show
much more snow in the pass on July 26 and 27. The earliest recorded
crossing of the pass was June 19, 1914, at night on crusted snow. In
general, the pass should not be attempted before the end of June or after
mid-September.

Certain writers have suggested that the valley bottoms of the Ground-
hog area would be suitable for agriculture. Some of these areas are flat
enough, and parts of them are sufficiently well drained or could be drained.
However, the short season and the occurrence of summer frosts severely
limit the agricultural possibilities of the area. As Pattinson points out,
although the latitude of the area is the same as that of Peace River, the

" altitude is considerably higher.

FLORA AND FAUNA

Flats in the Groundhog area are covered with wild grasses, providing
an abundance of feed for horses. Wild strawberries, gooseberries, raspber-
ries, salmon berries, high- and low-bush blueberries, huckleberries, and
cranberries are common in the area.

The forest cover is comparatively heavy—spruce, balsam, hemlock,
cottonwood, and birch being found. There are, however, few commercial
stands of timber, not many trees exceeding 2 feet at the butt. Probably
sufficient, of these stands could be found to provide mine timber, and lumber
for small construction. Timber-line is at an elevation of about 5,000 feet. As
noted above, the forest cover today is much thicker than it was 43 years
ago.
The only game seen in 1948 was grizzly and black bear and a very few
caribou, beaver, and groundhog. Sheep and goat sign, although noted
above timber in a few places, was scanty. Older reports add moose to
the list of game animals. - Game was very scarce in 1948, far below
expectations formed from descriptions of former years. Parties going
into the area should not depend on game for meat. No sign of wolves
or coyotes was seen in the area.

5424523
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The Indian names for the two branches of the Skeena, Kluakaz on the
west and Kluatantan on the east, are said to mean “river where fish don't
go” and “river where fish are found” respectively. This was the case in
1948; salmon ran in the Kluatantan in August.

INHABITANTS

At one time the Groundhog area is said to have been frequented by
both Stikine and Skeena River Indians, and it was the hideout of the fugi-
tive Gunanoot. At present, few or none visit it, and the only people in
the area in recent years have been two or three trappers in winter.

GENERAL GEOLOGY

Information on the regional geological setting of the area can be
obtained from Armstrong’s report (7), together with the Geological Map
of British Columbia (16).

STRATIGRAPHY

The rocks of the Groundhog area consist of a thick succession of con-
glomerate, sandstone, shale, coal, and beds gradational between these types.
The succession is a monotonous alternation, chiefly of sandstone and shale,
not readily divisible into well-defined formations. Nor do parts of it possess
distinctive features. Its field subdivision into recognizable mappable units
is, therefore, not easy, perhaps not even possible. Thus, Malloch, who
separated the beds into two main divisions, was forced to draw an arbitrary
line between them. He, further, attempted to subdivide the upper unit into
four groups, and makes the following statement concerning this attempt:
“Because of the similarity of individual beds throughout the subdivisions
of the Skeena series, and the absence of good horizon markers, it is impos-
sible to at all sharply define the areas in which the different groups outerop,
and the task is rendered all the more difficult by the complicated geological
structure which holds throughout the field”. Moreover, the broader binary
separation he suggests was based on a correlation with the rocks of the
Hazelton area. It has since been learned that the stratigraphy of the
Hazelton area is not what it was considered to be in 1912, thereby vitiating
Malloch’s correlation. His stratigraphical separations probably will not be
those adopted when more detailed geological work has been done.

Malloch split the rocks of the Groundhog area into a lower division, the
Hazelton group, and an upper, the Skeena series. These names were pro-
posed by Leach (17), who defined them in 1909 and described them more
fully (18) in the following year. According to Leach, the Hazelton group of
Morice and Telkwa River Valleys consisted chiefly of andesitic flows with
a few thin beds of fossilferous sandstone and shale near the top. To the
north, around Hazelton, the flows gradually thinned out and were replaced
by tuff, sandstone, and shale. Above, and in apparent conformity with
the Hazelton group, was the Skeena series, composed of shale, sandstone,
and coal seams, with, in many places, a bed of coarse crumbly conglomerate
at the base. The Hazelton group was thought to be Jurassic, the Skeena
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series Lower Cretaceous, and the boundary between was placed somewhat
arbitrarily just below the coarse crumbly conglomerate. The coal seams
were thought to be confined to the Skeena series. It was recognized that
in places it might be difficult to distinguish between sedimentary rocks of
the Hazelton group and those of the Skeena series.

Subsequently, much work has been done on this succession, with the
result that the meanings of the two terms have changed. The most recent
studies were compiled by Armstrong (5, 6), and the following is para-
phrased from his acecount.

The Hazelton group in Hazelton and Smithers map-areas consists of an
apparently conformable succession, possibly 10,000 feet thick, of inter-
bedded sedimentary and voleanic rocks ranging in age from pre-Middle
Jurassic to Lower Cretaceous, and including what have been called Hazelton
group and Skeena formation or series. In the vicinity of Hudson Bay
Mountain and Smithers it has been subdivided into five map-units, namely:

Lower Cretaceous or later.........ccvvvevnnen voleanic division

Upper Jurassic and Lower Cretaceous.......... marine and continental
sedimentary division

Middle or Upper Jurassic.......vevveeveannans volcanic division

Middle JUrassiC....ovvvrevrerenenoncaracsoanas marine sedimentary division

Pre-Middle Jurassic.......ccovviivevnnrnennns voleanic division

This subdivision is made largely on the basis of fossil collections obtained
from the two sedimentary divisions. Where no fossils were found it was not
possible to differentiate between the two sedimentary formations; where no
fossiliferous sedimentary rocks were found it was not possible to assign
associated voleanic rocks to one or other of the three voleanie divisions; and
where no sedimentary rocks were found it was not possible to subdivide the
voleanie series. In many places it was only possible to differentiate the
Hazelton group into voleanic and sedimentary rocks.

The Middle Jurassic sedimentary division consists of at least 500 feet
of marine strata containing fossil shells. The Upper Jurassic and Lower
Cretaceous sedimentary division is composed of at least 5,000 feet of inter-
bedded continental and marine strata containing fossil shells and plants.
The shell collections are all of late Upper Jurassic or possibly very early
Cretaceous age. The plants represent two distinet flora correlated with the
Kootenay and Lower Blairmore of Alberta, and, presumably, of Lower
Cretaceous age. At one place in the Smithers area fossil shells of Upper
Jurassic or very early Lower Cretaceous age were collected from a bed
apparently 300 feet stratigraphically above a bed containing fossil plants
of Blairmore age.

Coal is associated with continental Hazelton strata throughout the
Hazelton group, although the best coal appears to occur in rocks of Blair-
more age. These continental coal-bearing members of the Hazelton group
have hitherto been thought to comprise the Skeena formation or series and
to overlie the Hazelton conformably, according to some geologists, or uncon-
formably according to others. The work in the Hazelton and Smithers map-
areas has indicated that no satisfactory stratigraphie division can be made
and that continental strata comparable with the Skeens appear at various
horizons in the Hazelton group.

In summary, the term Hazelton group comprises all those rocks
previously classed as Hazelton and as Skeena, and the group ranges in age
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from Middle Jurassic to Lower Cretaceous. The term Skeena series is,
consequently, dropped from the recent geological map of British Columbia
(16), on which all the rocks of the Groundhog area are classed as Hazelton
group, and that practice will be followed in this report.

As stated, Malloch divided the rocks into two major units, and sub-
divided the upper of these into four minor units. He was able to map the
distribution of the major units, but not that of the minor. In this report
his major division will be retained, but the rocks he termed “Skeens
series” will be referred to as the Upper Part of the Hazelton group, and
those termed “Hazelton group” as the Lower Part of the Hazelton group.

Lower Part of the Hazelton Group

The strata of this division are considered by Malloch to be many
thousands of feet thick, for at some unstated locality he measured their
upper 2,300 feet, and states that this section overlies horizons that elsewhere
overlie several thousand feet of “Hazelton”. The division as a whole
consists of dark grey to black tuffs and tuffaceous sandstones interbedded
with black, more or less carbonaceous shales. The standstones carry many
rounded grains of shale, similar to the shale with which they are interbedded.
Plant remains, mainly casts of tree trunks and branches, are abundant
throughout. In places both shales and sandstones have been metamorphosed
to schist, the former showing the greater degree of metamorphism. The
areas of metamorphosed strata are closely connected with lines of thrust
faults that traverse the region.

Malloch shows three areas of “Hazelton” strata on his map. The first
extends southeast from the headwaters of Beirnes Creek to the headwaters
of Currier Creek, and is said to lie along the crest of an anticline. The
second joins the first south of Currier Creek. Thence it extends eastward
to a point southeast of Mount Jackson, past which the “Hazelton” beds are
shown as extending north to the junction of the Skeena and the Kluatantan.
On the south side of Mount Jackson at least, the “Hazelton” beds are
said to be thrust over the “Skeena” beds. The third area mapped is a
long sinuous belt on the northeast side of the mountains situated between
Skeena and Kluatantan Rivers, and, from the manner in which it is
depicted by Malloch, it must overlie a thrust fault. G. W. Evans disagrees
with this interpretation as he could find no evidence of such a thrust. The
beds mapped by Malloch as “Hazelton”, below the “Skeena”, are considered
by Evans to be high in the “Skeena”. Malloch also suggests that the area
southwest of the Nass, and that northeast of the range on the northeast
side of Kluatantan-Kluayetz Valley, may also be underlain by “Hazelton”
rocks.

Upper Part of the Hazelton Group

The strata of this division, the “Skeena series” of Malloch, are said to
consist of siliceous and shaly sandstones, black, yellow, brown, and purple
shales, and beds of conglomerate, somposed of partly rounded pebbles of
dark blue and light green cherts.

For descriptive purposes, Malloch divides these rocks into three general
classes. The first of these is composed of highly siliceous materials, either
conglomerates or sandstones, consisting essentially of blue and green chert
grains and pebbles bound-together by a siliceous cement into extremely hard
masses. Conglomerates of this character occur in many places at the
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base of the upper part of the group, especially at the eastern edge of the
coalfield.l Many of these siliceous beds weather to reddish tints, but are
dark grey on fracture. A particularly thick and massive bed of conglomer-
ate, lying almost at the top of the section west of the Skeena, could be
traced north for more than 15 miles and caps many of the highest peaks.

The remaining sandstones of the series form the second lithological
group. Though commonly containing pebbles similar to those in the
conglomerates, these sandstones are characterized by a shaly matrix, and
weather to various shades of brown and yellow. In some places they seem
to change abruptly to shales similar to those above and below. The shales
show great variation in colour. Possibly black (or grey) shales are
the most common, but brown and yellow shales are nearly as abundant,
and at two distinct horizons purplish colorations were noted. It seems
natural to group the shales and shaly sandstones together, as it appears
that they commonly replace each other from section to section.

The coal seams constitute Maloch’s third lithological subdivision.
They will be more fully described below.

To these three subdivisions the writers would add a fourth. At various
places on Skeena River between Telfer and Davis Creeks are numerous
outerops of hard, tough, buff weathering sandstones, grey on fresh fracture,
probably quite limy, which contain zones so filled with fossils as to approach
a coquina. They range in thickness from 1 foot to 10 feet. Most of the
fossils are pelecypods, but some gastropods were noted. The fossils are
quite evident on river-washed bedding surfaces, but inconspicuous in cliff
sections, where their presence is best indicated by thin crescentic holes from
which fossils have weathered. G. W. Evans reports a 12-foot bed of grey,
massive sandstone containing clam shells from a section he measured in
Grizzly Gulch (Loc. 40), on the southwest slope of Operator Mountain.
These sandstones may form only a small fraction of the rocks of the area,
but, particularly if the shells prove diagnostic, may be extremely valuable
horizon markers.

Present knowledge of the stratigraphy of the Groundhog coalfield is
derived from three stratigraphic sections measured by Msdoch. One,
termed the “Main section”, comprising 4,656-4 feet of strata, was measured
at the top of McEvoy Ridge (Loc. 10). Another, the “Anthracite Creek
section”, comprising 2,076 feet, was measured about 2 miles from the first,
in a cirque at the head of Anthracite Creek (Loc. 9). The third, the “Mount
Jackson section”, 1,624-6 feet thick, was measured on the west side of
Mount Jackson. The details of these sections are given below and are
shown graphically in Figure 1.

A very tentative correlation is suggested by the positions of the colum-
nar sections in the figure. The correlation of the Main and Anthracite
Creck sections is that suggested by Malloch, but the Mount Jackson
section is shown 346 feet higher than he had it. He based his correlation,
given below, on strata of hard siliceous sandstone, and on coal seams.
Ingpection will show that neither the correlations tentatively suggested by
the writers, nor any others, are satisfactory. Exact identity of beds at
different places is not to be expected in a near shore deposit of mixed con-
tinental and marine beds, but within such a small area at least somewhat
greater continuity of coal seams would appear probable. This is particu-

1 See page 24, discussion of possible occurrence of Sustut group rocks.
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larly applicable to the Main and Anthracite Creek -sections, where it is
hoped that another season’s work will, by tracing specific horizons,
strengthen the suggested correlation; if it 18 correct, it will indicate lack-of
any great continuity of coal seams in this field.

Malloch offers the following observations in this regard: “A compari-
son of the sections shows that the various horizons of many of the seams
agree as closely as might be expected, considering the probable degree of
accuracy of the measurements. It seems evident, however, that certain of
the seams are absent from one or more of the sections, but it is to be
remembered that the seams are often so deeply buried by debris-that they
are easily overlooked. In one case where the writer had reason to suspect
the presence of a seam, it was not until a hole 3 feet deep had been dug that
the first black particles were recognized in the disintegrated fragments of
shales and sandstones which had slidden down aver the outcrop. Further-
more, it is-believed that the tendency of heavier sandstones and shales to
crush down upon the seams is responsible for some of the variations in the
measured thicknesses of what, in all probability, is the same seam. Where
the horizon -of a coal seam in one section appears to be represented in
another by beds of strong sandstone there is less chance that the seam is
present, though concealed, since, in all probability, in such cases the seam
has been removed by erosion shortly after its formation.”

If the foregoing is correct, it may be that measurement of sections in
greater detail will lead to more satisfactory correlations. However, it is
the feeling of the writers that no satisfactory correlations between sections,
either Malloch’s three, or several by G. W. Evans, can be made at present.
The best idea of the stratigraphy of the Groundhog coalfield is that con-
veyed by the “Main section” comprising 4,656-4 feet of strata.

The distribution of the Upper Part of the Hazelton group is shown
on the accompanying map. According to Malloch, strata of this group
underlie all of the area shown by the form lines to be topographically
mapped, with the exception of the three areas of “Hazelton rocks” noted
above.

MEASURED STRATIGRAPHIC SECTIONS
The following sections were measured by G. S. Malloch in 1911 and
1912 (21, pp. 79-80, 85; 22, pp. 79-83).

Main Section
“Skeena series”

Thickness
Feet
1. Massive bed of conglomerate with chert pebbles to the size of
RENS BEES vivvrrineeiiereennersacstaannnceannasccasascannns 107
2. Brown shale .....cevieeneereiarioranciincianssanconroancaceannns 8
3. Coal, with 0-7 foot shale in centre .... .covvvviiiiinineinninnns 12
4. Brown shaly sandstone .........ccceieeiiiivinenccnnnnancenannes 5
5. Brown 8hale ...c.vviiiiiiiiiiiiiii ittt it e aea e 10
L T .Y, 3-2
7. Black shale .......ccveneeiennraccnscssansananaess N 24
8. Coal, with 1 foot boneineentre......covviviiiniiirioinnneennnns 45
9. Black and brown shale ........c.iviiiiiiiiiiiiiiiniiriennnanes 15
10. Shaly S8RASLONE ...vvuerrnerrenonerersnsocaarnsanansosrssnaness 9



Thickness
Feet
11, Black Shale . ..vvevviereieniennoiareeieenneanasencessissoneanans 8
B 7 2-8
13. Brown shales and shaly sandstones, with a few streaks of coal ..... 114
14. Massive bed of sandstone, with chert pebbles in lower two-thirds,
shaly above ..i.viiiiiiiiiiiiiii i ittt 37
3 T 0 7 S 1
16. Black and brown shales with a number of streaks of coal and iron-
Stone COMCretIONS L..ovuerieeieieenrrenneeennseenneneonuannes 250
17. Coarse sandstone, soft and erumbly .......cooiiiiinriiiiiennnn.. . 8
18. Coal seam, QIrbY ....vveiiinnieeneieninoeanenersnnesanennnnns 2
19. Black shale .. ...vviiiieierernieeeeneeneoaereeeessnssennnennnans 12
20. Hard siliceous sandstone, weathering red, fairly coarse in places.. M4
21. Black and brown shale with three thin seams of coal.............. 33
2 . 1
23. Black and brown shale with ironstone concretions .............. 16
24. Shaly sandstone ....cciiiviernirneinnernrssenrntrentonionnecnnns 16
25. Brown sandstone with bands of caleareous shale below and chert
pebbles above .. ... i et e, 51
26. Brownish shale with bands of fossiliferous ironstone concretions and
streaks of coal .. ..veiiniiii ittt it et 23
27. Brown sandstone, fine grained above, with some pyrite crystals,
coarser with chert pebbles below ................c.ooiiil. 15
28. Partly concealed, probably all brown shale ...................... 16
29. Siliceous sandstone, weathering red ........ccoiiiviiverinrnnnnnns 6
30. Black shale ... .iieeiiiiiiiiiiiiiiiereierenenneenserenensenns 8
31. Shaly sandstone (streaks of €0al) .....coviiiiiiiinirennnnans 4
3R 07 7 N 1-3
33. Black Shale ...civeiiiriieriiiieiiiieateai e e, 21
34. Shaly sandstone .......c.veevieiiireennunereconeessrecnsscsnnanns 2
35. DIrty coal .ooniiiriiiiit i e i et i e 2:5
36. Black shale and shaly sandstone, with three streaks of coal ....... 41
s R 7 4-5
38. Black shale and a little shaly sandstone .......ccoviivievvennnnn. 41
39. Beds of soft yellow sandstones with some chert pebbles and shale
o7 Ve £ R 39
40. Coarse sandstone with many chert pebbles below, finer above .... 35
41. Black and brown shales, with streaks of coal ........covvuvennne.. 40
S 7 A A 1-3
43. Black shale with streak of coal ......ccvvveiniiiiiniiiivennennnn. 22
44, Coarse grey sandstone, with lines parallel to bedding planes ...... 2
45. Black shales and streak of coal .....coviiiniiiiieivinnnannss 11
T 77 11
47. Black shales ....vinierinitiirinseiireenanoreacesocennsesonnnenns 17
S 010, O 1
49. Black shale and shaly sandstones ......veveeveieenneeneeneaeenns 39
50. Hard siliceous SAndStONeS ......ceeeeveseveacnnsocescaraceanaess 20
51. Black shales and brown shaly sandstones, some streaks of coal.... 142
52. Black shales, separated by thin beds of brown shaly sandstones .. 219
53. Coarse grey sandstone, weathering brown ..........cvvvevennn.... 12
54. Black shale ......ciiiiiiiriiiiiieiensneceeerecsossnanssnnnnnns 21
55. Dirty seam of coal. ..o vviiiiiriiiiiiiiiiiiiinriotiianrtanenneas 2
56. Black shales, with a few streaks of coal and some shaly sandstones 140
57. Sandstones, separated by a few bands of black shales ........... 75
58. Black shales, with a few streaks of €oal ......evvvivvrenirennnannnn 155
59. Siliceous sandstone, weathering red ........ccvveiviiiiveneennnn. 2
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Thickness
Feet
60. Black and brown shales, with three seams of coal, apparently under
1 foot thick ...ocvvieiiiinarennranss teeteanan F 350
(5 S 0,7 PP 0-5
62. Black shale and soft shaly sa.ndstones ........................... 88
63. Coarse grey sandstone, with a rather weak cement, weathering
7432 (o)A 46
64. Shaly sandstones and black shales, with at least one coal seam not
AUE OUb  teiiiiinirnneneereeacnestocosnsasnnsosescsacnonnns 50
65. Coarse grey sandstones, separated by shales, weathering yellow . 38
66. Shaly sandstones ......ccvieveeieroeessreorarconosasessseacesens 8
67. Fine shaly sandstones and shales w1th streak of coal and fossil
00 1 N 41
68. Coal (roof fallen in, at least 1 foot) ......covvveeiiiininennnnnn, 1
69. Soft shaly sandstones and yellow shales with calcareous coneretions 111
70. Coarser sandstone, showing banding parallel to bedding planes,
weathers Yelow ...ciiriiiiieuioneisoiensnoconcssaensssnnns 6
71. Black shales and shaly sandstones, partly concealed ............. 158
72. Brown shales and shaly sandstones, with numerous concretions . 61
73. Brown shales and shaly sandstones, sometimes with purplish tints.
One bed with fossils and a streak of coal........covviuveenn. 196
74. Coarse sandstones and shales similar to the above, the shales
predominating .....vieeiieieeiiaiettnaacicttieantaaaenonans 214
75. Hard siliceous sandstone, weathering red .......cccvvvinnnennns. 25
76. Black shale, with beds of coneretions .......cicevvievencinnnnss 143
77. ConglomeTrate ....oceeeeneresreeecsusssannsssssssaassascsansases 6
78. Black shale .....ccvvieiieiieiiorineacescsarssnseecnicsocasncnnns 15
T 077 0-4
80. Black shales and shaly sandstones, the shales predominating ...... 73
81, Massive bed of hard sandstone. ..coveveneeeeererosersseccasnnnes 38
82. Brown shales, with a few thin beds of shaly sandstone, and streaks
Of €COAL «oveeiniiiiiinnrnnesnnsesasessscsansssssssncascssans 86
L2 S 0 03
84. Black shales and grey shaly sandstones ........c.coceeeeveevnenens 115
85. Hard grey SandsStone ....vveeerersiessssescancosssososcsssnsescns 7
“Hazelton group”
86. Black shales, with a few bands of shaly sandstone ................ 30
87. Alternating beds of brown sandstone (grey on fracture) and black
) oY 1 N 36
88. Grey sandstone and black shales, the shales greatly predominating 80
89. Grey sandstones predominating over black shales ............... 326
90. Black shales, with calcareous coneretions .....eeeveeieecrcscanens 36
91. Hard grey sandstone, crossbedded, with grains of black shale ...... 6
92. Black shale, bottom not seen, at least .....cevvvvveecvvcnoncnes . 300
‘(This bed in 1911 section only)
4,656-4
Anthracite Creek Section
1. Thin-bedded brown sandstone.........eeeeeeverscensoeecennccnns 90
2. Conglomerate in heavy beds....ovverinrrreneiinnrenennncennes 137
3. Coal (dirhy) «overrrreeerineeiieroseosorsnesasssesaarsanssananes 3-5
4. Black shale with dirty coal seams......ccoevieiineriirinnenannnns 133
5. Coarse crumbly grey sandstone.........ceeviieniieiiiiineenninns 14
6. Black shales......coiiiiiiiiiiiiii ittt titicinnnnnnnas 18
7. Brown shaly sandstone with fossil plants and pebbles............. 48
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Thickness

Feet

8. Conglomerate .uevevevereesrerecesansossarcsossnssssssnssnacrans 47

9, Brown shaly sandstones..........cveiiviieiiiereerenecsovannanns .rg
10. Conglomerate (crumbly); this thins out and is replaced by shale

300 feet to the south.....vviviiiiieiiriiiiiiiiieiercannens 21

11. Black shales with several dirty coal seams.......cccoiiiviivenninnn 133
12. Yellow sandstone with pebbles at base; shows crossbedding and

fossil plabmts. ..ot i it ettt rerea i 55

18. Coal seam, 8bOUL. . vueie i rriersieeresesneasaciesonsocesnnsons 1

4. Black shale........c.oiviiiiiiiiie, i eeieieeieeeaas 14

15. Hard siliceous grey sandstone, weathering red..........ccivvunens 23
16. Black shales and grey shaly sandstone with some brown con-

CrEtIOME v vvereeiucaurrnareonsnoacasocnancocanssaasanaasnnas 42

17, Conglomerate, crumbly.......coviiniieinererenereerneerennannns 6

18. Black shale and grey shaly sandstone..........ccoeeiiveiivennnnns 43

19. Greenish grey sandstone............oceeieencrsoconsennsanesonns 6

20. Black 8hales......oieiiiiietiniereennaeenenctnnnnacsonrsenones 53
21, Greenish grey sandstone with 10 feet containing pebbles near

oY 3R ¥} ¢« WPt 46

22. Black shale and purplish shale and sandstone.................... 105

D B 0 7 O 1

24. Black Shale....covvuiiiiiiiiiiiitirrsotrenesceesnesennvesnanns 138

25. Hard siliceous SandstOne. . ..veuiiiiiiacersnratrvnervsreneeennes 43

26. Black shales and beds of coarse, grey, purplish sandstones ........ 248
27, Grey sandStONe ...u.uieeriuererersarserecerarrenneonsonconeonns

28.
. Siliceous sandstone, weathering red
30.
31.
. Black shale
33.
. Black shale, bituminous in two places
. Sandstone, with pebbles

Black shale

.....................................................

50

73

6

Black Shale...coeiiiiiiiinreniinrienetnueenesenarasnancsssnsnnns 42
Grey SandStOne. .. ..uieerrererenrraeaerensennsenssssseseancones 38
..................................................... 29

Shaly 8andstone. .......iiiriiiiiiriiiiriiiiiereeeiarneenens 5
............................ 84
5

74

........................................

36. Black shale...cciviiiiiniirieirienierenrensreeenncnneennenns
37. Coarse grey SandstOne......ciciverevcrcrssnrrreeensennoracanses 17
38. Black shale.....civiiiiiiiiiieiirieieniierrnceeirenorennennnnns 53
39. Concealed (probably black shale)......coovvviniiiinnennnnnnn.. 70
40. Coarse grey sandstone, rather S0ft......vvvenrviririnenrerennnns 17
41, Black Shale...covueiiiiiiiteiriniineensenneenssrerenceesnanans 15
42, Dirty €0GL..ueneinentineineneinrnarenreataceaseserensnssnanenns 2:5
2,076-0
Mount Jackson Section
1. Brown shale and rather coarse crumbly sandstone................ 56
2. Blue shale, with plant remaing. ....o.vivineiiineninrnnenneens 10
3. Soft yellow shale................ deeseeeanen 10
4. Coal .ovvvenn.e.. e e b e e e een et e aaaeas 3-3
5. Yellow sandstone......ovieeniieirinieernnrereneeeaneaneeenennas 33
6. Bituminous shale. . viiiiiriiiiiiiiit ittt 1
7. Black shale....coutiieuiieinreiirieterereirintinseneeneenaenns 17
8. Crumbly sandstone with some chert pebbles ............ Ceeerans 5
9. Yellow shale, with bed of black shale near top........covvvvuen... 69
10. Coal seam (dIrby) e e nienireniieeneietonnenronneennroncnnns 6
11. Brown flaky Shale....ccvuiiiriirinnirerenneennrencensenancnsons 88
12, Bituminous shale...oovineriiiniiiiiiiienirneenrreneneernsennnns 3
13, Black 8hale...ciieeuiiriiinrernrnenroneceanencesennssnneseanns 25
14. Dirty coal....cocvvvvevnrennnen. e e b e et et e, 1
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Thickness
Feet
15. Black and brown shale.......ccvvieiinriierieecnarncienaraeanns 134
16. Hard siliceous SandstOne......veueeeceveerontissrenrenaesonaness 20
17. Black shale..cioiiiiiiiiiiiiiiiiiiiieiiiiiiiteerieenrinacaennnes 7
18. Coal . .oeiiii it aiaeaaraersssnrsosnnaanes drevasenes 1
19, Black shale...oieinuiieriieiiieieirioneisesseseatannsosscnssanes 16
20. Thin-bedded, shaly sandstone.........ccciviiiiiiiiinrinnncnnsns 10
21. Yellow and black shale......coviviiiiiiiiieiiiiiiinernnencnnons 127
22. Rather coarse grey sandstone............ocoevniiiineiieinnnnnes 47
23. Black shale...coeiiinieriieniirinniiieiiceiiieecenaoncsnosanens 41
24, Coal seam (dIrty)...vveueeeieeeereneneeennorocnnenasasasnaannn 1-8
25. Yellow and black shale.....oovenniiireiiiiiiiiirennenaseenannss 62
26. Coal seam (dirty)....cverienrnieeronnrneersienntonesennsenenns 3-1
27. Black shale....cviveiiiiiiniiniiiiaiiiiiserestsisreeianssnonanes 3
28, Yellow shale... ..o iiiiiiiiiiiieiiieiieeriorietinnrscnarosacnes 50
29, Coal seam (dirty) . .cuiivirinronenerneerenennsnnsnnnecnanaares 4-2
30. Yellow and black shales.....coovieiueeneneriionneenanenesnonans 16
31. Thin-bedded grey sandstone........ceeveeeeiiiiinennoeaaananns 24
B3 2 7 S OGP 1
33. Brown and black shale........cooviiiiiiiiiiiiiiiieiineinninenns 13
34. Crumbly yellow and brown sandstone .. .. . 42
35. Coal vttt . 1
36. Black shale 5
37. Rather coarse sandstone, massive in centre, but rather shaly
above and DelOW. .. .cvirii ittt eiiiestiriianceoanaranns 21
38. Black Shale. ...vuuiniiiiiireienieeeenieeennorecennenssansannnnans 24
39. Coal (AIrLY) eueneir i iiee et eanerar ettt tannacatensnannss 4
40. Black shale.....oiiiieriiuiiiiiiiiiiniiierirtneeiiuiecasareianss 74
41. Yellow sandstone, very shaly below, more massive above......... 19
42. Black shale. ..o itiiinnrirnniiiieeiaririiistieasestannsananes 22
43. Yellow shaly sandstone.......ccocviisiivinnncnocennioacencceanes 21
44, Black shale......oiiiiiiiiiiiiriiiiiiiraiiiiiiitiineienssnanes 15
N S 0., 7 A 1
46. Concealed, probably black shale..............oooiiiiiiiiiiiie, 15
47. Heavy beds of shaly sandstone, weathers yellow.................. 37
48. Black shale.........oieiiiiiiiinirriiiiiretrnersnennesanassns 10
49. Coal not dug out............ (end of 1812 section)
47. Massive grey sandstone, weathering yellow.... 21
48. Black shale.........ovviieiiiiiniiiinnanan, 15
These beds are the part of the 1911 section that
overlaps the 1912 section.
49, Coal 4-3
50. Black 3
51. Massive grey sandstone, weathering yellow...................... 18
52. Black shale, partly concealed.....c.coiiviiiiniiiiiiiininnnann. 16
53. DIrty €0l s iueeneiinriiiiiiiaarieretaseeosarteaennsscnsannnns 14
54. Black shale......utriiiiiiiniiiiieeieaiaenriireereeannennns 42
5T T 0T 7 35
56. Black 8hale ...vuiiineniereneeerninecreentneenniasrannnonannnan 10
57. Grey sandstone, weathering yellow..........ooviiiiiiiiiinn., 27
58. Black shale, slightly arenaceous above......cvvveivrnninennnnnns 17
59. Partly concealed, probably all black shale........................ 46
L1 0 Y7 36
B1. Black Shale...covuevirierineneeareantieirentsorssuranecnsnsnnanss 2-5
L 0 Y. T 0-9
63. Light yellow shaly sandstone........conviiiiiiiiiiineneinnnnes 15
64. Black shale, with a few thin beds of sandstone near top.......... 43
65. Coarse yellow sandstone.......cccvineriiieereienerenneceannnans 5
66. Partly concealed, probably all black shale..............c.ouuene.. 39
67. Shaly sandstone.....viiiursinieeetenreonsscosennesennnnrnnns 3
68. Black shale, rather arenaceous in places.....cccvvivveenneennnnnn 42
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PALZONTOLOGY AND AGE

Fossils have not been collected from the Lower Part of the Hazelton
group in the Groundhog coalfield. The nearest fossil locality in rocks
assigned to this age is 20 miles south of the field.

From the Upper Part of the Hazelton group, Malloch collected a few
fossil shells, none of which has yet proved diagnostic of well-determined
zones. In 1948, shells were observed at twenty localities, at most too late
in the season to enable collections to be made. Collections of fossil plants
made by Malloch and by the writers contain sixteen species. These, accord-
ing to W. A. Bell, of the Geological Survey of Canada, indicate a Kootenay
(early Lower Cretaceous) age.

ABSENCE OF INTRUSIVE ROCKS

At many places in northwestern British Columbia intrusive rocks,
most commonly acidic and commonly of batholithic proportions, cut rocks
of the Hazelton group or its correlatives. No intrusive rocks of this, or any
other, age have been reported from the Groundhog area.

POSSIBLE OCCURRENCE OF SUSTUT GROUP

In the McConnell Creek map-area (19), Lord found a group of rocks
that he termed the Sustut group. The lower members of the group consist
mainly of interbedded conglomerate, pebbly sandstone, and sandstone, and
the upper members of interbedded sandstone and shale. Fossil wood and
leaves, coaly fragments, and small lenses of coal are common through the
rocks of the group, but no eommercial coal seams have been found in them.
Leaves from the lower part of the group indicate a lower Upper Cretaceous
age, those from the upper part a Pdleocene age.

In the northwestern part of McConnell Creek map-area, the Sustut
rocks occupy two adjacent areas. In one, northeast of the Omineca fault
zone, the strata are relatively undisturbed; in the other, southwest of the
fault zone, they lie in open, northwesterly trending folds with dips com-
monly as high as 55 degrees, locally higher. Rocks of this group, with the
same structural pattern, can be traced northwesterly, using air photographs,
for at least 100 miles, as far as Ross Creek near Hyland Post. The distine-
tion between disturbed Sustut and older disturbed rocks cannot be made
with certainty on these photographs.

This belt of Sustut rocks passes along the northeastern edge of the
Groundhog area. The rocks along the northeast slopes of the range north-
east of Kluatantan River-Kluayetz Creek Valley, included by Malloch in
the “Skeena” formation of the Groundhog coalfield, are reported to be
chiefly conglomerate. Private reports by G. W. Evans contain geological
sections showing contorted “Skeena” beds thrust from the southwest over
conglomerate beds that show more open folding. The “Skeena” beds also
contain conglomerates. In 1912, Malloch visited coal occurrences on Sustut
River within the McConnell Creek map-area, and included rocks of the
Sustut group in his Skeena series.

It is inferred from the foregoing that a belt of Sustut rocks limits the
Groundhog coalfield on the northeast side, and that coal-bearing rocks of
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the Hazelton group are, in places at least, overthrust on rocks of the Sustus
group. This inference must be tested in the field, and will be positively
confirmed if fossils of Sustut age can be found. As conglomerates occur in
both groups, their distinetion may be difficult. Lord informs the writers that
at least 50 per cent of the Sustut conglomerates in the McConnell Creek
map-area carry granite pebbles. Conglomerates of the Hazelton group in
the Groundhog area have not been reported to carry such pebbles, and this
may provide a means of separation.

If part of the Groundhog area mapped as “Skeena series” by Malloch
is, in reality, underlain by rocks of the Sustut group, the area of potential
coal-bearing rocks is probably reduced, as the rocks of the Sustut group
are not known to contain ecommercial coal seams.

STRUCTURAL GEOLOGY

According to Malloch (23, p. 87): “The geological structure of the
Groundhog field is complex and is difficult to describe. In general the strata
appear to lie in folds overturned to the northeast and whose axes strike
about northwest. As a result of the structure the strata, in general, dip to
the southwest, though locally the measures dip to the northeast. The main
folding in many places is complicated by minor folds and crumples. The
intricate structure due to the folding has been further complicated by
pronounced faulting. The faults, in general, strike about north 60 degrees
west and appear to be in most cases of the nature of thrust faults by which
blocks of the recumbent folds have been thrust northeastward.” Malloch
adds that the area of “Skeena” rocks south of Currier Creek is unusual in
that it shows east strikes and north dips.

Field work in 1948 did not supply sufficient new data to either add to,
or revise, the structural picture given by Malloch, but it amply confirmed
his conclusions as to the complexity of the structures and the high degree
of disturbance in the area.

The writers wish to emphasize particularly the minor folds and
crumples mentioned by Malloch as having a great bearing on the economic
value of the field. 8- and Z-folds are common. Exposures are most com-
plete above timber-line. There it is common experience to find that areas
that from a distance seem to have a uniform strike and dip are not only
bounded by disturbed zones but on closer inspection are seen to be crossed
by crumpled and faulted zones. Overturned beds, in places nearly com-
pletely overturned, are not rare. In places, S-shaped folds were seen with
horizontal axial planes, and folds whose axial planes dip at 40 to 60 degrees
are common. Similar folds have been noted in the valley bottoms, where
exposures are less complete. This, and the monotonous succession of coal-
bearing beds, make it very difficult to correlate coal seams across the area
or even within limited parts of the area. It means that the assumption of
continuity of coal seams beneath concealed areas may not be warranted,
and that the determination of their position at depth by projection of strike
and dip is very hazardous. It also means that the number of coal outerops
in a given area is not a reliable guide to the number of coal seams underlying
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that area. Because much more trenching, test-pitting, and diamond drilling
than normal will be required in the Groundhog coalfield to prove a given
area, development work there will be slow and costly.

ECONOMIC GEOLOGY

The coal deposits of the Groundhog area are its only known mineral
resource of value. It has been pointed out that neither the stratigraphy
nor the structure of the area has been worked out. Lacking this information
it is not possible to state that the area contains a definite number of coal
seams, occurring at stated horizons in the stratigraphic column, and to give
thicknesses of these seams. Nor is it possible to correlate the various coal
occurrences.

From the writers’ work, and from a compilation of all available data,
information on one hundred and ninety-two occurrences of coal seams has
been assembled. The locations of these are plotted on the accompanying
map, where it may be seen that they are spread fairly uniformly over the
area. The 1948 work showed that many more could be added if detailed
work were continued, and that the number of seams reported in a given
area is mainly an indication of the amount of prospecting in, and the com-
pleteness of the records for, that area.

DESCRIPTION OF INDIVIDUAL OCCURRENCES

Under this heading are recorded all occurrences of coal in the Ground-
hog area known to the writers. The locality numbers are those of the
map. Localities 1 and 2 are outside the map-area.

Loc. 1, Mountain South of Damdochax Lake. On the top of the
mountain south of Damdochax (Blackwater) Lake, Malloch, in 1911 and
1912, examined an area underlain by the “Skeena series” containing very
thin coal seams and “fossil plants, characteristic of the Skeena series”.
The seams were so thin that he did not measure the section, but estimated
a stratigraphic thickness of less than 500 feet of “Skeena series”. Malloch
does not state the relation of these beds to the underlying Hazelton group.
They would appear to be an erosion remnant of limited extent, and indicate
that outliers may be expected away from the main coal area.

Loc. 2, 24, Nass River. (Loc.2) A specimen of coal reported to have
been sent in by a Mr. Wright from a point “¢wo miles northwest of No. 7
Cabin, Yukon Telegraph Trail”, was analysed for J. W. Stewart by the
British Columbia Government Laboratory, August 15, 1912 (Anal. 69).%
(Loc. 2A) Messrs. Beaton and Kobes reported to Malloch that they had
found float coal in two places on Nass River. The locality indicated is that
part of the Nass within their holdings.

Various references to the occurrence of coal on Nass River west of
the Groundhog field have been found, but the two above are the nearest
approach to specific localities available, and obviously neither is conclusive.

1 Analyses are listed in a table at the end of this report.
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Loc. 8, Mouth of Anthony Creek. A 3-foot seam of coal near the
In{logt‘h of Anthony Creek was reported to Malloch by Messrs. Beaton and
obes.

Loc. 4, Headwaters of Anthony Creek. On the main south fork of
é&nthony Creek, Malloch measured a seam section, which he recorded as
ollows:

Ft. Ins

[0 Y R 2 11}
B 1o 1T RPN 1 0
L0 N 2 3
122 9
L0 1 1

B0 Y 7 10%
Total coal ..ovvvevnnnrvinnnrennnss et ieeane e 6 1

The seam strikes north 76 degrees east and dips 17 degrees southeast.
A sample was taken, omitting the bone and quartz stringers, and an analysis
(Anal. 1) gave 41-14 per cent ash. Malloch states: “The high percentage
ash is due to fine lamelle of bone occurring in the coal”.

Loc. 5, Panorama Creek. Messrs. Beaton and Kobes reported to
Malloch the presence of a 3-foot and a 6-foot seam on Panorama Creek.
R. C. Campbell-Johnston also reports the presence of “strong outerops of
coal on Panorama Creek”.

Loc. 6, Lower Kobes Creek. On the first large tributary (Kobes Creek)
of Panorama Creek from the south, Malloch discovered a 4i-foot seam.
The outcrop was 200 yards upstream from the mouth of the creek and
70 feet above it. The seam strikes north 62 degrees west and dips 42 degrees
northeast. Malloch adds: “One 8-inch seam occurs at the stream level
below this. The rocks in the area are much crumpled”.

Loc. 7, 7A, Headwaters Kobes Creek. (Loc. 7) In 1911, Malloch notes
that a 10-foot seam in this vicinity was reported to him by Messrs. Beaton
and Kobes, and these two men furnished him with a picked specimen of coal
from this seam. An analysis (Anal. 70) of the specimen gave 4-39 per
cent ash, but Malloch says: “From a comparison with other seams the
writer doubts whether a sample across the entire seam would yield nearly
80 low a percentage of ash”. In 1912, Malloch again refers to this seam,
but he now states that it is 12 feet thick. He also adds that, in addition
to this seam, Messrs. Beaton and Xobes report a 20-foot seam and a 6-foot
seam in the same locality. (Loc. 7A) Malloch states that Messrs. Beaton
and Kobes reported seeing “seams in the mountain southeast of the mouth
of Panorama Creek similar to the 3-foot and 6-foot seams seen along
Panorama Creek” (Loe. 5).

Loc. 8, Headwaters of Currier Creek. Messrs. Beaton and Kobes
reported to Malloch that they had seen two 4-foot seams and a 6-foot seam
at the headwaters of Currier Creek. :

Loc. 9, Headwaters Anthracite Creek. Malloch measured a 2,076-foot
stratigraphic section at this point, and called it the Anthracite Creek section.
54245—3
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It contains the following coal seams, whose positions are shown on Figure 1.
He describes the seams as:

Ft. Ins
3. Coal (dirty)eeeeeriinnneoniioneenneeeennnronrnnennns 3 6
4. Black shale with dirty coal seams...........cocvvnnn..
11. Black shales with several dirty coal seams............
13. Coal seam, aboUb. cvovevieerenniineneeennnncnnaneenn. 1 ¢
2, R e 1 0
34. Black shale, bituminous in two places..........coevuunn
42, Dirty €08l .. .iiiiiiriiieiraiiiriinetatinnrateeaeanans 2 6

Loc. 10, McEvoy Ridge. Here Malloch measured his Main section
of 4,656-4 feet, and enumerates the following seams:

Ft. Ins.
3. Coal, with 8} inches of shale in centre.................. 12 0
L oY T At 3 23
2. Coal, with 1 foot bone in centre...c.oveeirvievneneeasns 4 6
12, Coal ittt e i et eteea et e e aaeaaaae 2 9%
B T o Y 1 0
18. Coal seam, dirty....cevuerrrernreerecrnrneenesoanncens 2 0
21. Black and brown shale, with three thin seams of coal....
P20 O T\ N 1 0
£ 5 o ) N 1 4
35. Dirty coal..iieeieiiiiiniiiiiieneicontinecnteanconans 2 6
2 Y 4 6
R T P 1 4
46. Coal ...ttt ittt et taen e, r 1
48, 08l Lttt raaaaaaas 1 0
55. Dirty seam of €08l. ... .ivireiiiiienniiirnneenniennans 2 0
60. Black and brown shales, with three seams of coal
apparently less than 1 foot thick..................
[ P T 0 6
64. Shaly sandstones and black shales, with at least one coal
seam Nob dUZ OUL...vvvererreneacrossuennssasssnans
68. Coal (roof fallen in, at least 1 foot)..covvueeieennenanns 1 0
72, Coal i ittt 0 5
25 T 0 4

A picked specimen from the uppermost, 12-foot seam contained 19-65
per cent ash (Anal. 71).

Loc. 11, Augustine Creek. G. W. Evans described two prospects near
the mouth of this creek. He named the prospect farthest upstream Currier
No. 2 (here Loc. 11A), and the downstream prospect Currier No. 1 (here
Loc. 11B). He says that both prospects are in the same seam on the
property of the B.C. Anthracite Coal Company. Both prospects consist
of drifts 15 feet in length.

G. S. Malloch reports a dirty seam on the south bank of Canyon
Creek (now Augustine Creek), and this is evidently that at locality 11A.
He states that this same seam was seen again farther downstream on
Currier Creek, but he does not say how far downstream. He also mentions
% 2—f09t seam occurring “a short distance above the mouth of Canyon

reek”.
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(Loc. 11A). The following section was measured by G. W. Evans
at the face of the drift:

Ft. Ins.

Roof, shale above coal and sandy shale and sandstone for 50 feet
Coal and shale ....covveiiiiiirnniinienennnnnanss 2
Coal, impure .....eeevriiiiiiiiiiiiieierisnennnass 11
Rock and carbonaceous shale 2 0
Tmopure €08l .icvvvieiereenneronrencnrarsonnnecenans 7

Floor, shaly sandstone

417 R 3 8

The coal seam strikes north 52 degrees west and dips 10 degrees northeast.
Analysis (Anal. 2) of a sample taken from the seam gave 27-10 per cent
ash, which seems to be quite low considering sample is said to include
the 2-foot band of rock and carbonaceous shale.

(Loc. 11B). The following section was measured by G. W. Evans at
the fact of the drift:

Ft. Ins,
Roof, rich shale for 6 to 10 feet, then sandstone above
Impure coal and quartz .........covvvneesnennanens 2
Tmpure €oal .. .oovviiiiiiiieiiionrrereneianscansn 11
Shale and carbonaceous shale .................... 1 1
Floor, sandy shale
B 0 7 2 2

This seam strikes north 48 degrees west and dips 17 degrees northeast.

Loc. 12, Brewer Creek. Evans only mentions one 3-foot 10-inch seam
on this creek, but Robertson speaks of two 44-foot seams. It is probable
that Robertson confused Augustine Creek and Brewer Creek. The seam
that Evans describes was on the B.C. Anthracite Coal Company property
and was exposed at the face of a 15-foot drift. Evans’ section is as follows:

Ft. Ins.
Roof, impure coal; real roof concealed
Coal and shale mized .......ccvveiveneieinennannns 3 10

Floor, shale, stratified

The seam strikes north 68 degrees west and dips 39 degrees southwest.
An analysis (Anal. 3) of the 3-foot 10-inch band gave 20-80 per cent ash.

Loc. 18, Currier Creek. Leach reports the occurrence of a 3-foot seam
on Currier Creek, about £ mile above the point where the trall crosses
Currier Creek. Evans reports three seam outerops on Currier Creek; one
is the outcrop of the same seam as described at locality 11A, the second has
3 feet of fairly clean coal; and the third has 2 feet of coal overlying 2 feet
of bone. The exact locations of these three seams are not known.

Loc. 14, Lower Trail Creek. The seam here was on the property of the
Western Development Company and was one of the first seams reported
in the Groundhog area. Leach in 1904 described the seam as seen on the
outerop, but Robertson, McEvoy, and Malloch described the seam as it
was seen in a slope that was driven down the dip of the seam for 50 feet.

5424533
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The seam is reported to have the following sections:

(W. W. Leach) (G. 8. Malloch)

Ft. Ins. Ft. Ins.

Roof—grey clay shale Boneandecoal ... 7 7
Ferruginous nodular shale ... 1  0*
Carbonaceous shale and coal.. 0  6*
Coal ............ Meteeeavanan 4 6
Grey and carbonaceous shale 1 5%
Coal tiviiniinnnnnniiiiiiinas 2 1
Carbonaceous shale ......... 0 1*
Coal viviiviarineioninaainnns 1 6
; -
Total ...vvvvvnvinnnnns 0 1
Total coal .......cvvnne 8 1

(W. F. Robertson and J. McEvoy (1911)) (W. F. Robertson (1912))

Fi. Ins. Ft. Ins.

Coal with small shale streaks 4 2 Top coal about . 2 0

Shale, s0ft ..oveeiieaneiinans 0 6% Dirt—parting ... 0 3*

Coal coviiiirieiiiiiencnnnaes 2 6 Dirty coal ....... 0 10*

Dirt—parting ... 0 3%

Coal ..oovvnvnnnn 0 4

Dirt—parting ... 0 2%

Coal, hard ...... <1 0

Coal, soft ....... 0 8

Dirt—parting ... 0 3*

Coal ...cocuvenn. 2 0

Total ....... 7 9

Total coal .... 6 10
* Indicates band not sampled.

The strike of this seam is north 47 degrees west and the dip 17 degrees
northeast. Robertson reports: “the coal was much shattered, with a large
number of small seamlets of quartz showing in the fracture planes”.

Leach sampled the upper 4-foot 6-inch bench and the lower 3-foot
7-inch bench, and analyses (Anals. 4 and 5) gave 20-75 per cent and 28-75
per cent ash respectively. The analysis (Anal. 7) of the sample taken by
McEvoy gave 29-84 per cent ash, and a similar sample taken by J. F.
Walters gave 37-37 per cent ash (Anal. 6). Malloch sampled 6 feet 6 inches
of the total thickness of 7 feet 7 inches, and an analysis (Anal. 8) of this
sample gave 42-41 per cent ash. Robertson’s sample, omitting all partings
more than 1 inch thick, gave 48-8 per cent ash (Anal. 9).

Loc. 15, Trail Creek. Six coal occurrences have been reported on Trail
Creek, all of them within a 4-mile stretch (See Figure 2). The lowest
occurrence (15A), downstream on the creek, was on the property of the
Western Development Company, and the remaining five (15-B, C, D, E,
and F) were on the property of the B.C. Anthracite Company.
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Figure 2. Sketch map and structure-section, showing coal prospects on Trail Creek.
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(Loc. 15A) (Unnumbered drift, Figure 2). The following section was
measured by G. W. Evans on the outcrop of this seam, which strikes north
5 degrees west and dips 14 degrees northeast:

' Glacial drift Ft. Ins.
Bone and carbonaceocus shale..........oovevenneens 3 0
Coal ..vvieiiiiriiiiiinrananann 1 5
Carbonaceous shale and coal.... 1 8
Coal, impure.....c.coeveveeensn 2 5
Floor, shale, black, smooth....c.coviiuereveieennnennss
B 7 9 6

(Loc. 15B) (Evans’ No. 5 drift, Figure 2). This seam outerops on the
east side of the creek a short distance upstream from locality 15A, and is
said by Evans to be the eastern extension of the seam exposed at 15A. On it
a drift was run for 40 feet, where a fault was encountered, past which the
working was driven an additional 16 feet in rock.

No section is given for the seam at this locality, but Robertson says that
the coal is very dirty and much shattered. Robertson took two samples,
one of which was a general sample giving 38-3 per cent ash (Anal. 10), and
the other a sample of lump coal free from all partings, which gave 21-5 per
cent ash (Anal. 72).

(Loec. 15C) (Evans’ No. 4 drift, Figure 2). This seam was opened by
a drift that followed the coal for 111 feet. An air chute, 30 feet long, was
also driven. These workings are also on the east side of Trail Creek, a short
distance above locality 15B. The following section of the coal seam is
reported by Evans:

Roof, shale

Robertson mentions this seam, but does not give a section for it. He does
state that the seam is about 7 feet thick and that it includes several dirt
partings. The seam strikes north 67 degrees west and dips 31 degrees
northeast. The coal is said to be sheared and slickensided. Evans’ sample,
in which he omitted the partings, as shown above, gave 40-35 per cent ash
(Anal. 11), and a picked sample of lump coal contained 20-4 per cent ash
(Anal. 73).

(Loc. 15D) (Evans’ No. 4A drift, Figure 2). Across the creek from
the tunnel at 15C is another drift 15 feet long evidently driven on the
same seam as at 15C. These are the only reported data on the occurrence.
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(Loc. 15E) (Evans’ No. 3 drift, Figure 2). This seam was opened by
a drift 183 feet long, the first 45 feet in sandrock and the remaining 138
feet in coal.

The following section was taken by G. W. Evans 70 feet back from the
face of the drift.

Roof, dark shale Ft. Ins.
Coal In Po0f. ..ot iiiiiiiiiieiriereeannannns 4-6%
Coal, cubical fracture, some calcite................ 2 6
Shale, carbonaceous.......veveviinrnerenernncenan 1 2
Coal, bottom bench......ccoevviiiviriienereeenans 104

Floor, sandstone, massive......ceeeeeeseesonnsraneennns
Total viiieiiiei it tireeateeretrecctaaanancans 4 113

The seam strikes north 5 degrees west and dips 15 degrees northeast. At
the face of the drift, the seam, due to a roll, pinched to 2 feet in thickness,
and the coal is badly slickensided and graphitic in character.

(Loc. 15F) (Evans’ No. 2 seam, Figure 2). A 6-foot cut was made on
the outerop of this seam, and Evans reports that the following section was
exposed:

Roof, shale, stratified, jointed 20 feet Ft. Ims.
Coal, fairly clean......ovviieeeeenecrenrieneoannnns 2 0
Floor, shale, black, smooth

The seam strikes north 47 degrees west and dips 38 degrees northeast.

Loc. 16 (Evans’ No. 1 drift, Figure 2). Evans reports a seam in this
locality and states that a 40-foot drift was driven on it, and that the seam
strikes north 73 degrees west and dips 41 degrees northeast. No other data
are recorded.

Loc. 17, Little Creek. Three coal seams, all on the property of the B.C.
Anthracite Company, have been reported on Little Creek. The three seams
are in the general locality shown on the map, but their exact location is
not known.

(Loc. 17A) At this locality the seam outerops on the east side of Little
Creek. It strikes north 15 degrees west and dips 25 degrees northeast.
Evans refers to it as the Jackson No. A, and records the following
measured section on the outcrop face:

Roof, shale and shaly sandstone Ft. Ins.
Coal, IMPUre. . veuerrnreirennrrrenneeneenerensenns 2%
Coal, clean, soft......ccvviiiivrnnierieieenenennns 1 4
Shale, carbonaceoUS.....vvvevrrerrreerseeeneeannnns 7*
Coal, 8labby ..cvviiiiiiiiiiiiiiiireiiianae e, 1 10

Floor, shale for 30 feet
B0 7 3 1

Total sampled ..ovvveiieeiiieeiieiisiiernctocecnnscnnes 2 4

An analysis (Anal. 12) of the sampled part gave 30-04 per cent asgh.

(Loc. 17B) The seam at this locality lies a short distance upstream
from locality 17A, and is referred to by Evans as the Jackson No. 1 searmr.
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It was opened by a drift 26 feet long, and is reported by Evans to have
the following section:

Roof, shaly sandstone Ft. Ins.
Carbonaceous shale........coiiiivniiiinieieaennnns 6*
Coal, bright.....ccoiviiviiiiiiiiriiiiiiiaennnnes 1 0o
Coal and carbonaceous shale..........ccovvvvennnn. 7*
Carbonaceous shale and elay.....cooviveiineeennn.s 1 6*
Coal, bright.....cvvieiiiieiiniiiiririrenrneennass 11
Shale, carbonaceous. ...ovvverrenerennnnsn 1
Coal, bright.......cooiiiviiiiininnnn, 1 4
Carbonaceous shale and coal mixed 1 2*

Floor, sandy shale
Total  vrivriiierenereareneonencsnsonnssesvonnnens 7 1

Total sampled ..ocveriiiiiiniieeieiocennroscsscaseces 2 4

The seam strikes north 58 degrees east and dips 70 degrees northwest. An
analysis of the sample (Anal. 13) taken gave 25-20 per cent ash.

(Loc. 17C). Malloch reports a 'seam on the northwestern slope of
the hill 265 miles south of Currier Creek, which is near localities 17A and
17B. The seam is reported to be 2 feet 5 inches thick, to strike north 75
degrees west, and to dip 15 degrees northeast.

Loc. 18, Headwaters of Jackson Creek. Three prospects, close together,
have been reported on the headwaters of Jackson Creek. They were all
on the property of the B.C. Anthracite Company.

(Loc. 18A). The seam at this locality has been referred to as the
Jackson No. 2. A 20-foot drift was driven southeasterly on the seam, which
strikes north 40 degrees west and dips 74 degrees southwest, and the fol-
lowing section was measured by Evans:

Roof, brown shale Ft. Ins.
Coal and streaks of carbonaceous shale ............. 5 8*
Coal, fairly clean .........cccvvveiiineininennnnnns 4 0

Floor, shale

B 9 8

Total sampled +..viveniiniiiiniiiiiiierinenraananenens 4 0

An analysis of the sampled part(Anal. 14) gave 29-73 per cent ash.

(Loc. 18B) The seam at this locality was termed the Jackson No. 4.
A drift was driven on it for 15 feet, and the following section was meas-
ured by G. W. Evans:

Roof, sandstone, rolling Ft. Ins,
Coal, bright ......coiiiiiiiiiiiiiiiciinnreaeensns 11
Shale, carbonaceous ..........coeevvneiienerienenn 23*
Coal, bright ....coooiiviiiiiiiiiiiiiiiiiivieeieann, 9
Shale, carbonaceous ...........c.ceiiiiiiiiinniann, 6*
Coal, bright ....oviiiiiiiiiiniiiiiiiiiiiiieeraennn. 1 0
Shale, carbonaceous ........ccoiiiiiiiiiiiiiiiieas. 2 O*

Floor, shaly sandstone

The seam strikes north 56 degrees west and dips 20 degrees northeast. An
analysis (Anal. 15) gave 2378 per cent ash,
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(Loc. 18C). The seam at this locality was termed the Jackson No. 3.
A 25-foot drift was driven on the seam and the following section measured
by G. W. Evans:

Roof, shaly sandstone, smooth Ft. Ins.
Coal and shale mixed, best of bed but poor ........ 4 5
Coal and shale mixed .......coocvviviiiiiiiiininen 1 3*

Floor, shale, sandstone

The seam strikes north 45 degrees west and dips 35 degrees southwest. An
analysis (Anal. 16) gave 25-84 per cent ash.

Loc. 19, Mount Jackson. Here Malloch’s third section, the Mount
Jackson section, was measured. It contained the following coal seams:

Ft. Ins.
R 0 : ) SR 3 3
10. Coal seam (dirty) 6 0
14, Dirty €0al vivvevenesonennrieronienieneanasosasse 1 0
18. Coal ....ccvvuvvvnnennnn 1 0
24. Coal seam (dirty) 1 9%
26. Coal seam (dirty) . 3 1
29. Coal seam (dirty) 4 2
32. Co a.l .......................................... 1 0
35, Coal .ttt it it i ee e 1 0
39. Coal (5014 22 PN 4 0
45, Coal iiiiiiiiii it i i et s e raa e 1 0
49. Coal .......................................... 4 4
53, Dirty €08l v.iivviniiiieiiiii it 1 5
57 T 0 : Y 3 6
60. [Coal ...iviniiiriiiiii ittt 3 7
61. {Black shale .......ccoieiiiiininniiianinaeanns 2 6
62. [Coal .oeiiriiiiiiiiiiiiecieiiiiicencnnnnanen 0 10

The uppermost seam from this section was sampled (Bed No. 4) by
Malloch and contained 20-32 pericent ash (Anal. 17). Malloch notes that
the sample was taken from weathered coal.

Loc. 20, Mount Jackson. Here Malloch sampled a seam 6 feet 2 inches
thick, which strikes north 53 degrees west and dips 40 degrees southwest.
The sample, probably of weathered coal, contained 26-52 per cent ash
(Anal. 18). .

Loc. 21, Lower Jackson Creek. Brief mention has'been made of two
seams in this locality.

(Loc. 21A). The seam here occurs about 4 mile above the mouth 'of
Jackson Creek. The outcrop was stripped and the fdllowing section was
exposed and measured by W. W. Leach:

Shale Ft. Ins
2 0
0 2%
5 0

The analysis of a sample from the above section gave 22-80 per cent ash
(Anal. 19).

{Loc. 21B) The seam at this locality is about 30 or 40 feet upstream
from the seam at 21A. 'W. W. Leach reports about 3 feet of hard, bright coal.

He also states that several small seams were seen above this point along
the creek.
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Loc. 22, Skeena River below Duke Creek. Three seams have been found
in an outcrop that extends for 200 feet along the east bank of Skeena River
just below the mouth of Duke Creek. One seam, at locality 22A, is at the
upstream end of the outerop; the second seam, at locality 22B, is 100 feet
downstream from 22A; and the third seam, at 22C, is a.ndther 100 feet
downstream from 22B (See Figure 3).

(Loc. 22A) The seam here was first discovered by Leach in 1904.

He described it as a seam of impure coal 3% feet thick, In 1948 the wrlters

measured the following section:
Glacial drift

Weathered coal (bloom)

Coal, bone, and shale
107 ) S AN

The seam strikes north 64 degrees west and dips 27 degrees northeast.
It lies 100 feet upstream from, and on the hanging-wall side of, a normal
fault with a downthrow of at least 6 feet and probably more than 20 feet.

A sample was taken in 1904, the analysis (Anal. 20) of which gave
35-22 per cent ash.

(Loc. 22B) The seam here lies on the foot-wall side of, and a short
distance from, the normal fault mentioned above. It strikes morth 68
degrees west and dips 25 degrees northeast. The following section was
measured by the writers in 1948:

Shale roof Ft. Ins.
Mining dirt ....ceeerennreereaseoeioteeencacrennces 1
L7 2
Mining dirb veeenveereeerenereneenontseceeenncnnans 23
L - 73
Parting

0 10

Interbedded shale and sandstone floor

7Y P 1 1

(Loc. 22C) Only the lower part and floor of the coal seam were
observed by the writers here. The beds at this point strike north 77 degrees
west and dip 17 degrees northeast.

Loc. 23, Abraham Creek. The seam at this locality was explored in
1911 and 1912 by a drift about 20 feet long. In 1948, the writers’ party
exposed it by a cut a few feet north of the drift, which had caved.

McEvoy, in 1911, reports that the seam comprised 6 feet of coal with
8 2- to 3-inch shale parting. Others found:

(G. S. Malloch)

Roof, arenaceous shale Ft. Ins.
107 ) 2 4
5 0TI 6
L Y 2 8

Floor
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(G. W. Evans)
Roof, shale, brownish grey
Coal viviiiiiiiiiiiiiiiiaa

B2 217X 5

Roof, sandy shale

Coal, dirty ....... 6
Coal, shattered 2 0
Dirt parting .. 3
Coal, hard ... 1 6
Coal, shattered 1 9
Floor
Total veeiieiii i i i e, 6 0
Total clean coal ......cviiiiiinriniiiiiiriinennnnnnns 5 3

Where exposed by the writers’ party, the seam was thicker:

Roof, sandy shale
Coal, some quartz veins in top 3 inches
Mining dirt ......c.vviennnnnn
' Coal, rather crushed
Shale and coal ...............

Bhale ...viviiiiiiiiiiiriii it e e

Bone and coal ......cviiiiiiiiiiiii e iieen
Coal, with numerous pyrite lenses and a few bony
streaks in the bottom foot ..........ccocn.n...

Floor, bone

© Former observers agreed that the seam appeared one of the best in
the district, the only better seams being the two on Discovery Creek. It
appeared to the writers to be a reasonably satisfactory seam from the
standpoint of cleanliness. However, the coal appeared more crushed and
friable than many other seams seen, one from which the output would be
véry high in fine coal.

The seam strikes about east and dips 15 degrees north. Five analyses
(Anals, 21-25), excluding the bone or shale band, showed & range between
16-58 and 27-90 per cent ash.

Malloch correlates this seam with those on Discovery Creek (Loes.
24, 25), and also with the 4-foot 6-inch seam, Bed No. 37, in his main
section.

Loc. 24, Lower Drift, Discovery Creek. McEvoy’s original discovery
was made on the south side of Discovery Creek, 24 miles above its mouth.
This and the upper prospect, 1,400 yards above on the same creek, were
the best showings on the Western Development Company’s property. The
seam here was prospected by a 16-foot drift. This had caved by 1948, and
the writers’ party exposed the seam by a cut 200 feet downstream.
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A full descriptive section measured by the writers was:

Roof, shale Ft. Ibs.
Mining dirt—black, soft, powdery, carbonaceous shale 11
Mixture of bright hard coal, bone, and niggerheads,

dense quartzose material in rounded masses .... 6
Coal, bright, hard, banded, with ¥ to 3-inch laminse;
very tender, breaks into %-inch cubes .......... 1 11%
Shale, hard, bony, not frozen to coal ................ 9
Coal, as above; tender .........cviiiiiivinnnnnnn, 1 3
Mining dirt ..veeiinieieenriiiiiiniarriraranenanan 1
Coal, bright, very hard, tough ...........cocvviunnn. 1 10
Floor, bony shale and shale
Total toieiireiiieniriseerssnsannanenscasannnnnn 5 103
Other sections are:
(J. McEvoy)
Soft black shale Ft. Ins.
Coal and shale .......ccviveieinereenneereconancens 6
Coal, clean, hard ......cocvvvniiveninncencaronnnas 2 4
S 17 - P 24-3
Coal, clean, hard .......ccovvvvvenvninnnsoecnonanaen 3 0
Shale, highly carbonaceous
B Y 5 7
(G. S. Malloch)
L N 1 7
Bone ..iiiiiiiiiiiiiiiiiiiiiaiiiiaesiiaetraisian 5
Lo ) 3 10
B 7Y PN 5 10
(G. W, Evans)
Shale, black
Coal, bright, clean, few quartz stringers ............ 5 0
Coal, impregnated with quartz ...........covuveenn. 1 6

Shale

Some quartz stringers and niggerheads occur in the seam, and Malloch
undertook to measure the amount of such material. As he points out, the
applicability of his figures depends on how near the face measured was
to average conditions. He rejected the bone band, quartz stringers, and
niggerheads in his sample, and finds that bone plus quartz stringers would
add 20 per cent to the ash content of the seam. The bone band could be
easily eliminated in mining, but the quartz stringers and niggerheads would
add 10 per cent ash to the 10-64 per cent of his sample, unless they could
be eliminated by washing.

The seam strikes north 68 degrees east, and dips 9 degrees southeast.
Six analyses of samples (Anals. 26-31), and one of a picked specimen from
this seam (Anal. 74), show ash percentages between 4:05 and 27-66 per
cent, with all but one less than 12 per cent.

Malloch correlates this seam with that on Abraham Creek (Loc. 23),
and with the seam at the upper tunnel on Discovery Creek (Loc. 25). Both
correlations seem reasonable, and there is good evidence for the latter
correlation.
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Loc. 25, Upper Drift, Discovery Creek. The seam at this locality was
discovered in 1904 by W. W. Leach. It is exposed 1,400 yards above the
lower drift, 600 yards of which show outcrop and 800 yards only swamp
and overburden. It was exposed by a 20-foot drift, now caved, and by a
cut put in by the writers 30 feet downstream,

The writers’ section gave:

Roof, shale Ft. Ins.
Bone, would make good roof ............iiiienn.n. 10
Coasl, clean, much crushed ...........civvvvnenannn. 2 43
Shale, bony ....oevtiiiiiiiiiiiiiiiiiaintsnieansons 6
Coal, good, strong cleat, breaks to 3-inch to 1-inch

PriSII8 . ..uvevseecsonsannccsccassosssssnnansacs 13
Silt, yellowish brown, unconsolidated ............... 23
Coal, clean, very hard and tough ................... 1 4
Coal, crushed, rather bony .......ccecvvvvein..... 8
Coal, elean ......ccieiieiiiiiieiinnneceanecaccanans 2%

Floor, bone grading into shale

Total ...vveieiveierronecocssasoasosacesoscsanans 7 3
Other sections are:
(W. W. Leach)
Ft. Ins
Carbonaceous shale and coal..........ccocvviinnn.. 1 6
L 2 8
S 2 5
(07 ) 3 2
No floor, water level..c.cviienerieiiiiinconenanns
B 157 7 9
(G. 8. Malloch)
07 1 6
270 1 S 7
L0 Y 3 11
10 7 1 PN 6 0
(G. W. Evans)
Shale, black....cooiiiiriiriiiiiiiiiieiieiieennss
Coal, impure but hard.............cooiiiiiiiit, 7
Coal, bright, clean........coooiviiiiiininiiinannnn 1 1
Shale 1em8es. .. oveiireieaiireseresssscesancsssnnes 6
Coal, best in district 80 far.....coovviiiuiiiinarien 2 8
Floor, shale and carbonaceous shale................
B 7 4 10

Some quartz stringers occur in the seam, which strikes north 22 degrees
west and dips 16 to 23 degrees northeast. Four analyses (Anals. 32-35)
gave ash percentages between 7:55 and 15-81.

Malloch suggests that the seam may be correlated with the 4}-foot
seam about 900 feet below the top of his main section (Bed No. 37), and the
present writers concur in this correlation.

Loc. 26, Skeena River, between Discovery Creek and Davis Creek.
Nineteen outerops of seams, all but one previously undescribed, were found
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by the writers along this part of the Skeena. The structure here is com-
plicated (See Figure 3). The beds are folded, and three overturned folds
were observed ; one of these is at locality 26F, 26G, and two with flat axial
planes (26L, 26M), at the mouth of Davis Creek, have been omitted for
clarity. Faults are common, and several outerops may belong to one
seam, but pending further work the outerops are listed as they occur.
Because of structural disturbance, probably none is workable.

(Loc. 26A) Here, on the west side of a normal fault striking north 20
degrees west, and dipping 68 degrees southwest, was a seam composed
as follows:

Glacial drift Ft. Ins.
Coal, crushed.......coiiiiiiininiiininieneeereeennenns 6
Shale and mining dirt.......cooviiiiiiiiiriiienennn. 1 0
Coal, crushed.....ooiinerereenerenienanrenseenesnees 1 4

Shale floor
7 2 10

The seam strikes north 17 degrees west and dips 10 degrees northeast.

(Loc. 26B) At this locality a thin seam occurs in gently undulating
beds:

Roof, shale . Ft. Ins.
Mining dirt....eeeiieeieneeneneeerneeeeenrnnnnenenns 11
Bone and one-third coal ......ovviiieiiniiiniennnnnnn.. 6
Coal and one-third bone.....vvcvirnnernneneeneaneenss 4
703 - 5

Floor, shale

07 ) R 2 2

(Loc. 26C) Here is another thin seam, striking north 45 degrees west
and dipping 13 degrees southwest:

Roof, shale Ft. Ins.
Coal, minor shale.......coviiiriiiiiirneiiieinenenaen 8
Shale i i i i e it e e 2
1070 ) R 8
Shale ..ttt it et e eraate e 1 5
Coal, good, to 1 ft. 7 ins,, average.....covvvevevnnernnns 1 0

Floor, shale

B0 7 ) 3 11

(Loc. 26D) Here a 6-inch layer of bone occurs.

(Loc. 26E) The seam at this locality, high on the bank, was discovered
by Malloch, and reported by him as consisting of:

Ft. Ins
Bone, with some clean coal....covveeveininninnininennnn. 1 3*
Coal (rather dirty)....vveereerenreenerererenernnrencannnes 2 1
Bhale L. e i et e e *
Coal, with many quartz stringers. ... ...eeveveevnrrennennnn. 2 0
27 T 6*
075 ) 1 1
Bone, with some co8l......coviiiiiiiiiiiieirieanenenanns 6%
L0707 2 1
Bone and some coal.c..viiriiiiiiiiiiiiiiiii i 5%
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A sample that excluded the marked bands and all niggerheads and quartz
contained 37-14 per cent ash (Anal. 36).

What is probably the same seam was exposed by the writers, and
measured:

Roof concealed, contains some coaly matter Ft. Ins.
Shale ceviiiiiiiiiiiiii ittt cae e eeirrarenane 1

303 1Y
Coal, good; some quartz veins ........coevvvvvnneennns
Shale and bone...ovuvieiieiiiiiineineiiiiiiiiiieeinen.
Coal, good; some quartz veins .......

Bone tiiiiiiiiiiiiiiiiiieiieneans
Coal, good; some quartz veins..
Mining dirt....oovevvevnniaronnes e
Silt, yellowish ZreY....ceveeveeeresnesosensneennrceons
Coal, good; some crushed streaks; skins of pyrite on

mmmwsewmum$&o

joint cracks 1 23
Mining dirt.....ocveeveeinann-n e 1%
Coal, good; skins of pyrite on joint cracks; much quartz
in bottom 4 INChes.....eevreiierierecinncaoncanss 1 0
Floor, shale
Total  tiieteerennnesenencoenosacssosssasssarcaronssananane 7 4

(Loc. 26F, 26G) Here, a seam about 5 feet thick is exposed on both
flanks of an overturned anticline.

(Loc. 26H) Three coal seams are exposed here in a cliff face, in the
bottom half of an overturned fold with a flat axial plane. Halfway, or 100
feet, up the cliff the beds are overturned and the section is repeated in
reverse order:

Coal seam Feet

Strata, approx. 90

Coal seam......... . 1-2

Strata, approx e 10

Coal seam........ 1-2
(Loc. 26J) The seam at this locality is:

Roof, shale Ft. Ins.
Coal, bright, hard........ovvvveiiiirienrninnieenens 2%
1171 LN 7
Coal, bright, hard........ccovviiienerrnernrennnnnenns 3

) 47: 1 L 6
Coal, bright, hard.........coiiiiiiiiiiiiiiiiiiiieanns 1 2

Floor, shale

7 A 2 84
(Loc. 26K) The section of the seam here is:

Shale roof Ft. Ins.
Mining ditt .vvveeernrennnnenennnns S, 24
Coal, good; numerous thin quartz veing ................ 3 2
Shale, 50ft, Zrey ..ooiiiiieiiiinriniiocnniniirnnnnnes 4%
271 S 2
Coal, about one-third quartz veins ..................

Bone and 008l c...iiiiiiiiiiiiiiii ittt 11

Shale fioor
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(Loc. 26L, 26M) The section is:

Shale roof Ft. Ins.

Coal, rather crushed, in places much quartz in top 3
inches (26L) ....covevverrvnncnnnennss Ceeeaans 1 8

Bhale tieiiiiiiii i i i et i 3 0
Coal, 800d ..vviviiveiiiniiriiiiiieitieiieeae 4
270 ) 1T 2
Shale, with concretionary layers .........ovevvennnen 8 6
Sandstone, massive, yellowish ..............00ouee. 15 0
Clay shale ....cvivieiiinrernenanreniionnesnnnnens 5 6
Coal, bright, hard, rather crushed ................... 1 2
ley concretlons 0-4 InChes ....evevvneinennennnes 2]
Coal, bright, hard rather crushed .................. 3
Mlmng AIft oveveerernenernenuocneneneeenoeasnanees 145 ft. 2ins.
Coal, bright, hard; some quartz and pyrite ......... 1 7|
Shale, SHEATed .. reeuereenennennnernenrennnannns 3
Coal; some bone and quartz (26M) ................ 1 8]
BODE tiiciiennniorscnossasreosonsssocnsnsancsaanes 6
Shale, with sandy shale and sandstone interbeds .... 254
Shale, with five coaly st/reaks ...................... 3—
Bhale t.viiiiiiiiiiriieiiie it recia e aaaens 3
Coal, bright, hard; much quartz (26M) ............. 3
I 1 10+

The two seams at 26M may correspond to the Davis Creek seams at Loc. 27.
(Loe. 26N) This seam consists of:

Roof, shale Ft. Ins.

Coal, clean, hard, much sheared ................... 11
Coal, bone, and shale .........oovvvvveinninin... 1
Shale ...iiuieiniieiiiiiit ettt eaaeas
Coal i e i e,

Coal, dirty, sheared and crushed ................... 2
Coal, good, hard ....covveeirereneinnrnneenrenranns
Mining dirt ....iievinenenerneneennraieriienennnas
Shale, with streaks of coal ................ e 1
[0 ) O
Shale tiviiiiiiiiiieiiiiiiiiii ettt reiraens 1
Coal and shale ...covovviiiiinininniiiiiviennnrnes
[0 Y

WO OB OOWOW

]
[=]

c+
19

B,
—
w
—t

(Loc. 26P) The section here is:

Roof, shale Ft. Ins.
Coal, good, strong cleat ........covvviieineranenn.s 7
Coal, badly crushed with pyrite lenses .............. 2 6
Bony shale .....coevviviiieininnrnnenenneecennanns 1 0
Boneand coal ....c.ciiiiiiiiiii it 1 1
L0 Y L vens 6

54245—4



(Loec. 26Q) The section here is:

Roof, fissile shale Ft. Ins.
[0 Y 1 0
Shale ..iiveiiiieiieiretiarotnnoscescnscsssncannnees 3
(70 2 6

Floor, shale

Total tvvvieiiiiinnrenerineaioorenseasonnnennns 3 9

The seam was too badly weathered to measure accurately.

Loc. 27, Lower Davis Creek. On the south bank of Davis Creek,
400 yards above its mouth, two seams outerop. On the upper (Loec. 27A),
about 30 feet above creek level, McEvoy drove a 7-foot drift. The lower
(Loc. 27B) is separated from the upper by 22 feet 10 inches of shaly sand-
stone and shale. Both Malloch and McEvoy describe the upper seam; the
lower was found by the writers.

(Loc. 27A) The seam here was measured in a cut made by the writers’
party, beside McEvoy’s drift, which has now caved. The following section
was exposed:

Roof, shale Ft. Ins.
Coal, good ; with a few quartz veins ................. 10
Mining dirt, with streaks of coal ..........ccvuu..s. 6
Coal, good; with 3-inch chert; pyrite films on joint

faces, bottom 3 inches, very rusty .............. 2 4

Coal, badly crushed and sheared; some quartz veins 1 0
Floor, shaly sandstone

McEvoy refers to this as a 4-foot seam with numerous quartz veinlets, and
Malloch as a 4-foot 5-inch seam with rather numerous pyritiferous con-
cretions and quartz stringers. A sample taken by MecEvoy (Anal. 37)
contained 21:86 per cent ash; one by Malloch (Anal. 38) 25-36 per cent.

(Loc. 27B) The seam here strikes north 21 degrees east and dips
21 degrees southeast:

Roof, shale Ft. Ins.
Coal, good, in places badly crushed ................. 1 2
Shale, DODY ...eviiireeienreeienrrenecneenneenes 8
Mining dirt; with pyrite concretions .....c.covveennn 6
Coal, good; numerous quartz veins ......c.evvven... 1 4

Floor, bony shale

Loc. 28, Upper Davis Creek. Two seams have been reported in this
locality, one on the north fork of Davis Creek and the other on the south
fork of that creek.

(Loc. 28A) The seam here, on the north fork of Davis Creek, was
reported in 1907 by Leach as consisting of:

Ft. Ins
07T R 2 0
Shale ..vveiiiriiinetaeiiraeeetarirototasaransaans 1 0
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He states that the floor of the seam was not reached, as it was below
water level in the creek.

In 1911, McEvoy reports that a short drift showed an exposed thick-
ness of 44 feet, overlain by clay; total thickness unknown. Malloch con-
firms this. The strike of the seam is about north 70 degrees west, and the

dip is to the northeast. A sample taken by McEvoy gave 12-61 per cent
ash (Anal. 39).

(Loc. 28B) The seam at this locality, on the south fork of Davis Creek,
is reported on by Leach, in 1904, as “about 2 feet of coal continuing below
water level”; in 1911, Malloch states that several openings were made on the
east (south) fork but no satisfactory seam was found.

Loc. 29, Evans Creek. A seam is exposed on Evans Creek about 4 mile
above the trail crossing. Leach reports that about 3 feet of clean coal is
exposed, but that this is not the total thickness as the upper part of the
seam had been eroded. The seam dips 10 degrees to the northeast. McEvoy
briefly mentions that a seam 14 feet thick was uncovered in this locality.

Loc. 30, Skeena River, Davis Creek to Anthracite Creek. Six seams
have been reported along Skeena River between Davis Creek and Anthracite
Creek, a distance of nearly 4 miles.

(Loc. 30A) MecEvoy reports that a seam 2 feet 2 inches thick outerops
on the Skeena between Davis and Evans Creeks.

(Loc. 30B) Leach reports: “At the mouth of the creek (Evans Creek)
several seams, a few inches in thickness, were noticed dipping southwest”.

(Loc. 30C) Malloch reports a seam on the west bank of the Skeena,
a short distance above the mouth of Langlois Creek. He gives the following
section:

T't. Ins.
[0 7
15T 11
[ Y 7
270} 1
Lo 9%
BoOmE it e i it e it st r e 1
L0 ) 3%
o - 3 4
Total €08l oviniiirniriiieeiiiieiteererearenecanraaanans 2 3

The seam strikes north 28 degrees west and dips about 40 degrees northeast.

(Loc. 30D) The seam here is on the east bank of the Skeena, opposite
locality 30C, and is the lower of the two seams, according to Malloch.
It is said to be “apparently quite thick”, but a slide of sandstone blocks
from above prevented accurate measurements. A picked specimen yielded
20-17 per cent ash (Anal. 75).

(Loc. 30E) Malloch reports a seam on Skeena River “at some distance
above Langlois Creek”. He believes this seam to be the same as the upper
seam reported at the mouth of Davis Creek.

(Loc. 30F) Malloch states: “Other seams on the property of the
British Columbia Anthracite Company were found on the Skeena below
54245—43%
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the mouth of Anthracite Creek. In lot 2190, a seam 4 feet 7 inches thick
was measured, and it is repeated twice farther down owing to faults as
the dips are to the south at low angles. Abrupt changes in strikes also
oceur.”

Loc. 31, Lower Anthracite Creek. Three coal seams have been reported
on the lower part of Anthracite Creek. The lowest one was termed No. 1
Anthracite Creek seam; 500 yards upstream from it is No. 2 Anthracite
Creek seam; and 200 yards above the last is No. 3 Anthracite Creek seam.
The location shown on the map is for one of these three, but it is not known
which. All three of these seams were on the property of the B.C. Anthracite
Syndicate. A section was prepared by R. C. Campbell-Johnston and
G. F. Monckton to show their stratigraphic position and relation to the
seams on lower Beirnes Creek. It is cited and discussed under locality 32.

(Loc. 31A) No. 1 Anthracite Creek seam is subdivided as follows:

(R. C. Campbell-Johnston) (G. S. Malloch)

Roof Roof Ft. Ins.
Coal Bone and dirty coal....... 4 0
Shale Cleaner coal............... 2 5
Coal
Shale
Coal )

Floor Floor
Total .oevvervncennncensoas 7 6 Total ..ovvervinnnnennnnnn. 6 5
Total clean coal........... 4 9 Total clean coal............ 2 5

Malloch states: “The seam is much crumpled and possibly it corresponds
with the seam in the lower tunnel at Davis Creek (Loe. 27A)”. A picked
specimen of coal from this seam contained 1473 per cent ash (Anal. 76).

(Loc. 31B) No. 2 Anthracite Creek seam is sectioned as follows:

(R. C. Campbell-Johnston) (G. 8. Malloch)
Ft. Ins. Ft. Ins.
Roof, shale Roof
Coal, clean.........ccouvene 3 0 (0717 ) 4 2
Floor, shale Floor
Total ..vvvevrrennconennnnn 3 0 Total .ovirviiirinennnnnans 4 2
Total clean coal............ 3 0 Total clean coal........... 4 2

The seam strikes north 23 degrees west and dips 45 degrees southwest.
A picked specimen contained 19-86 per cent ash (Anal. 77).

(Loe. 31C) No. 3 Anthracite Creek seam is reported to have the
following composition:

(R. C. Campbell-Johnston and (G. S. Malloch)
G. F. Monckton) Ft. Ins.
Ft. Ins. Roof
Roof, shale Coal ...vviiiiiiininnnnnns 2 4
Coal, clean, with one 2-inch Bone and dirty coal........ 6
shale parting.......ooeues 5 9 Coal tiviiiiiiiiiiiiaiianan 1 %4
Floor, shale Floor
Total iivviivivinsnnrcanan 5 9 ] 7 4 5%
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The seam strikes north 88 degrees west and dips 21 degrees south. An
analysis of a picked specimen gave 6-28 per cent ash (Anal. 78), and that of
a sample (Anal. 40) gave 14-69 per cent ash.

Loc. 32, Lower Beirnes Creek. Eight coal showings are said to occur
on lower Beirnes Creek in the first 2,800 feet (air-line distance) above its
mouth. Their position is shown in Figure 4, prepared in 1911 by R. C.
Campbell-Johnston and G. F. Monckton and published by kind permission
of Mrs. Maisie Armytage-Moore, Mr. Campbell-Johnston’s daughter. These
were the main showings on the property of the B.C. Anthracite Syndicate,
and the Campbell-Johnston party, working on the Syndicate’s behalf in
1911, did most of its work on them. At all of these showings the strike
is approximately northwest and the dip northeast. The dip of the western-
most showing is nearly vertical, that of the others fairly gentle. Malloch
reports that the structure is synelinal, that is, the farther southwest a seam
occurs the lower its stratigraphic position. He states that past the
westernmost showing is-an anticlinal axis, beyond which the dip is southwest.

Messrs. Campbell-Johnston and Monckton prepared a stratigraphic
section covering this part of Beirnes Creek and part of Anthracite Creek.
The section includes four gaps. The authors were unable to estimate
the extent of one of these, but the other three are presumably computed
from the attitude of the strata on either side of the concealed intervals.
The previous discussion on the structure of the area shows that folding
or faulting may have taken place in the concealed intervals, and that
the relations of the five sequences of measured strata may be materially
different from that indicated in the section. The section follows, with
average seam thicknesses, and with additional details from the published
and unpublished reports of the authors added by the present writers.

(By R. C. Campbell-Johnston and G. F. Monckton)

Total
Thickness thickness
Feet Feet
Bhale ..iiiiiiiiiiii ittt et e 754 75
No. 3 Anthracite Creek seam ...........c0uvennn. 5— 80
Shale ..vviiiiiiiiieirriaiiieteeeritaanononas 80 160
Sandstone ......iiiiiiiiiieteiineretienenans 65 225
—Concealed— 195 420
60 480
4 484
Shale ..voiiiiiiii it it i i e i iar i, 1004- 584
—QGap in section not measured—
No. 1 Anthracite Creek seam...coovveevenneennnn 7 7
Shale vivveiiiiniiiiiaiiiacecransanaanoanans 160 167
Small coal SeaM . ..outveierrinrineensancaaanansas — o
Shale ..vviiiiiiiiiiiiiientitriettteeeanonas 140 307
“Main” sandstone.......c.eeveeeevnssnancncss 480 787
Bhale ...vevinriiinnreirereetcnonnsssanssranns 20 807
Benolt Seam....viieiiiiennneeiviianenirsrinennnns 6 813
—Concealed— 554 1,367
SCott SEAM .. eivereinancirrarencttiaonanosonons 8 1375
Shale containing coaly horizons less than 2 feet
thiCk cveeevnneenncnnnersrereasocooansans 115 1,490
GArneau SEAM.....ccocevessocecnsonennoanes e 3 1,493
Shale containing small seams of coal, maximum
thickness 15 inches.........covvuvvvenn.. 50 1,543
Choquette Se8In .....vvveveveeevecnnccancessoons 0 1,543

ANASHOTIE .« v ovvenoeesnsenne s 80 1,623
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Total

Thickness thickness
Feet Feet
Ross seam.....c.oviiiniiiiiiiniirinneennennnns 15 1,638
SandStONe ..viineieireeirinertrianreannannn 150 1,788
—Concealed— 600 2,388
Shale .vvviviiriiii ittt ittt 5 2,393
Pelletier SEamM....ueveveerrenneieessreeenenennnns 200 2,593

Nore: It was not found possible to correlate the above section with any of the other
sections measured in this coalfield.

The Anthracite Creek seams have already been described in detail.
Description of the Beirnes Creek seams follows.

(Loc. 324) Benoit Seam. This was the initial discovery on the B.C.
Anthracite Syndicate’s ground, made by R. C. Campbell-Johnston and
G. M. Beirnes in the autumn of 1910. As the water was unusually low
at that time, they were able to measure and sample the seam where it
outcropped in the bed of Beirnes Creek. Campbell-Johnston reported the
following section:

Roof, shale Ft. Ins.
7YY IR Y. - 4 0 (Anal. 80)
Coal and shale......covveeireninireniernnreeenenennnns 1 0 (Anal. 81)
Shale vttt ettt ittt i e 10
Coal, lean. . ....cvviiiieiinireieeeneennrennrenarennenns 6 (Anal. 82)
Floor, shale
TOtAl v ivvrtieeeceeneereenneesannnsonesseacnnnnns 6 4
Total clean coal....eereiiiviiiiiiiniiinnnnnnenn, 4 6

Analyses, as noted above, were made of picked specimens from the various
bands, analysis 81 being of clean coal from the coal and shale band. They
showed from 7 to 9 per cent ash.

In 1911, the outcrop referred to above was under water and consider-
able trenching and test pitting was done to find the seam on the south
bank. When found, an 11-foot drift encountered the floor, and Campbell-
Johnston reported: . . . “a slope on the floor was sunk 14 feet deep to
catch a solid rock roof. Sufficient work on the actual seam has not yet
been accomplished to speak with accuracy of the normal width and quality.
It would appear that the seam will be normally six feet thick when it finds
itself.” He adds that near the surface it contains lenses of quartz. Monck-
ton states that the seam shows “5 feet of clean coal, with about 12 inches of
shale near the top”. Malloch found: “No true roof was found for the Benoit
but there seemed to be at least 2 to 3 feet of coal”. The seam as found in
the drift and slope was almost at grass roots and no doubt weathered, but
it also appears to have deteriorated from where first seen at the creek
outcrop 72 feet away. Three picked specimens from the slope contained
10-8,12-9, and 15-8 per~cent ash, respectively (Anals. 79, 83, and 84).

(Loc. 382B) Scott Seam. This seam is considered by Malloch to be the
most important of the Beirnes Creek seams. A cut exposed it for 35 feet
and a drift for an additional 42 feet. Seam sections are:

(R. C. Campbell-Johnston)

Floor, shale

Total oviviiennrenneneneetcreasccccsocsnsnsonnessscane 10 0
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(G. F. Monckton)

Roof . Ft. Ins.
Coal, clean, hard, with ehale seam, usually 4 ins., near middle;
varies from 5 ft. 8 ins. t0...veevrvvnuennnnnns
Floor
0 7 ) O 7 0
Total clean coal .....covivierieeninirernneneanevsocenss 6 38
(G. S. Malloch)
Roof
Bone and dirty coal; varies from 2 ft. 0 ins. to............. 3 0
Coal cont, 24 1n8. bONE ....vvuvviriierrnrrineesrennseatonns 5 6
Floor
B 8 6
Total elean coal ......iiiviiiiiiiinnineinrarnacnnnronss 5 33

(This seam is said to have thickened at the end of the drift. If the 1 foot
4 inches increase reported by Monckton be added to Malloch’s 8 feet 6
inches, the total is 9 feet 10 inches.)

The seam has a northwest strike and low northeast dip. Six analyses of
picked specimens showed a range between 10-8 and 19-21 per cent ash
(Anals. 85-90). The analysis-of a sample taken by Malloch (Anal, 41)
of the lower bench of clean coal, omitting its bone band, gave 26-89 per
cent ash. |

(Loc. 32C) Garneau Seam. This seam was opened by a short drift,
which showed:
(R. C. Campbell-Johnston)

Roof, shale cont. lenses of coal Ft. Ins.
Coal, clean, up t0 ...cviiiiniiii it it 3 0
Floor, shale
TOtal vvrevereeriinareennneseoctsnnoncennassannasanons 3 0
(G. F. Monckton)
Roof
Coal, clean, no shale; varies from 2 ft. 6 ins. to .......... 3 0
Floor
B 1 3 0
(G. 8. Malloch)
Roof
Coal, clean ....cciviiiiiiniiiiiinriitieniarioeisorsataoes 2 6
Floor
Total tuieviieeieeioteeeeeecnroncesasasncassonssansansse 2 6

It, too, has a northwest strike and northeast dip. Analyses of picked speci-
mens showed 9-5 and 10-5 per cent ash (Anals. 91, 92).

(Loc. 32D) Choquette Seam. This “seam” is apparently only a carbon-
aceous zone. It was opened by a short drift in which Campbell-Johnston
reports it is “pinched”, and Malloch says “almost no clean coal was found
in it”. It has a northwest strike and northeast dip.

(Loc. 32E) Ross Seam. This seam was exposed by a cut along strike
for 36 feet, said to be in coal and a cut across the dip for 34 feet, said
to be in coal and shale, with a timbered drift 6 feet long at the end, said
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to be in solid coal. The seam apparently outcrops in Beirnes Creek as
well, and is there said to be 20 feet thick with partings. In the cuts and
drift it is reported as:

(R. C. Campbell-Johnston)

Roof, sandstone Ft.
Seam may be ....vvriiiiiiiiiiiiiiiii it 10-20

Floor

(G. F. Monckton)

Roof Ft. Ins.
Coal and shalel ........ciiiiiiiiiiiinerrennrerannancanns 2 6
£070YY O 4 0

1] 17 3 0
[ - 8

Shale ...vviiiiiiiiii it iieiiteirareratearenaaaana 1 6
Lo Y 1 6

Shale ..vvvriiiii ittt i i i e eraanaaae 1 6
{07 : 7 1 3

Floor

Total cveerrriiiiiiiieieiiiettieenienannnnansoncnnans 15 10
Total clean coal .....c.ooiiiiiiiiiiiiireinrarorecaeannnas 7 5

1 Weathered, shale may decrease in solid.

(G. 8. Malloch)

Roof, sandstone, good o
Seam lnot fully exposed at time of examination
Floor

This seam has a workable section of 4 feet according to Monckton’s
measurements. The underlying .benches of coal probably cannot be dug
profitably in an underground operation. The seam strikes northwest and
dips northeast. Analysis of a picked specimen from it gave 9-73 per cent
ash.

(Loc. 32F) Pelletier Seam. This seam was exposed by a cut along
strike, and by a shaft sunk on the seam for 40 or 45 feet. It is reported to
show, in the shaft:

(R.C. Campbell-Johnston)

Roof Ft. Ins.
Coal, Clean ......cviuereinrerrnntienantetrintraanoionans 6 0
Floor
B 1] Y 6 0
(G. F. Monckton)
Roof
Coal, clean, with a little associated shale.................... 5 2
Floor
B 1 7 ) N AU 5 2
(G. S. Malloch)
Roof
100 ) S PP 5 2
Floor
B - ) e 5 2

This seam is the lowest exposed in the synecline at the mouth of Beirnes
Creek. It strikes northwest, and dips nearly vertically to the northeast.
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Its dip is quite different from the relatively gentle dip reported for the
other seams. Just upstream an anticline occurs, and Malloch suggests that
the thickness noted above may not be typical of the seam. Analyses of six
picked specimens showed ash percentages of 8-5, 15-7, 17-15, 21-0, 26-65,
and 29-0 respectively (Anals. 94-99), and a sample cut by Malloch across
the seam (Anal. 42) gave 29-06 per cent. The high ash content of picked
specimens from this seam, as compared with that of other seams in the
vicillllity, suggests that the coal in the Pelletier seam is bony or dirty, or
both.

Loc. 83, Upper Beirnes Creek. Malloch measured two seams on
Beirnes Creek about 2 miles above Skeena River. He notes that the strata

in the vicinity of these seams are disturbed and as a result the seams may
be locally thickened.

(Loc. 33A) Here, the lower of the two seams showed the following
section:

Ft. Ins
L7 P 2 5
273 T N 2 7
(0 5 9
)7 P 10 %
BT 7 T ) 8 2%

(Loc. 33B) Here, the higher of the two seams showed:

Ft. Ins.
Dirty e0al .ot i i ittt te e et ieeaaaaane 6 0
Bhale ..oviiiiiiiiiie ittt iieeieiiet et iaaaaaes 8 6
Coal viiiiiiiiiiiieiiiea et e e et 3 0
B0 7 ) PN 17 6
Total coal. ..ot ittt e i g 0

Loc. 34, Upper Beirnes Creek. Beaton and Kobes reported that on
Beirnes Creek, near the mouth of the second tributary from the north,
they had found a 6-foot seam of coal.

Loc. 35, Upper Beirnes Creek. Beaton and Kobes reported finding
a 12-foot seam and a 16-foot seam near the bend of Beirnes Creek.
Campbell-Johnston reports additional seams in this loeality, but their
thickness and exact location are uncertain.

Loc. 86, Telfer Creek. Eight coal seams have been reported in Telfer
Creek, about midway between the bend and the mouth of the creek, and
within a distance of about 950 feet. The position of seven of the seams
is shown on Figure 5, and the eighth seam, not shown, is 150 feet downstream
from No. 1. All eight of these seams were on the property of the B.C.
Anthracite Coal Company.

(Loc. 36A) The seam at this locality is the lowest on the creek, and
was termed Telfer No, A. Evans reports that after the seam “was properly
opened” the following section was measured:

Roof, shale Ft. Ins.
L7 Y AP 2 3
Dirt, S0ft...vvueeeervesessrnnscarnsscoasssessecasnsanns 2
[ 7: Y 2 4

Floor, shale
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The seam strikes about north 75 degrees west and dips 65 degrees north-
east. This strike is at variance with those of the other beds higher up
the creek, and Evans says that it may be because allowance was not made
for the magnetic variation at the time of measurement. A sample from
this seam gave 2175 per cent ash (Anal. 43).

(Loe. 36B) The seam at this locality is about 150 feet upstream
from locality 36A, and was referred to as Telfer No. 1. It was opened
by a drift about 20 feet long. Caving of this drift prevented Evans from
measuring the seam, but it was reported to him that the bed is about
5 feet thick, of which 3 feet is coal.

(Loe. 36C) The seam here, termed Telfer No. 2, is about 300 feet
upstream from locality 36B. It was opened by a drift 20 feet long, and the
following section was measured by Evans at the face of the drift:

Roof, sandy shale, grey, stratified Ft. Ins.
Carbonaceous shale .....ocoiviviiiiiiiineniinnienennns 3*
L0 4 3
Carbonaceous shale .........iiiiiiiiiiiiiniinniennn 6-8*

Floor, sandy shale, stratified, grey

The seam strikes north 22 degrees west and dips 25 degrees northeast.
A sample) of the 4-foot 3-inch coal bench contained 34-36 per cent ash
(Anal. 44).

(Loc. 36D) The seam here is 80 feet upstream from that at 36C, and
was called Telfer No. 3. A 6-foot drift was driven into the outerop,
and at the face the following section was measured by Evans:

Roof, shale Ft. Ins.
Coal and streaks of carb. shale..........ccevvvenenn... 3 4
Bhale ottt i i ettt i, 1 3
Carb. shale and coal mived......ccoiiiiiiviiiiniann.. 10

Floor, shale

The seam strikes north 9 degrees east and dips 29 degrees southeast. A
sample contained 41-52 per cent ash (Anal. 45).

(Loc. 36E) The seam here, 70 feet upstream from that of 36D, was
termed Telfer No. 4. Evans measured the following section at the face
of a 22-foot drift:

Roof, shale, grey Ft. Ins.
al and nodules of qUATtZ.....ovvrieiiniianeninnienns 5 0
Floor, shale, black

The seam strikes north 30 degrees west and dips 30 degrees northeast. A
sample contained 34-21 per cent ash (Anal. 46).

(Loc. 36F) The seam at this locality, termed Telfer No. 5, is about
100 feet upstream from the seam at 36E. It was opened by a 10-foot drift,
at the face of which Evans measured the following section:

Roof, shale Ft. Ins.
Shale with some carb. shale...........ccoiviiiieiinnn 2 6
Coal with some carb. shale..........ccceveiieennnnnnns 1 6
Carb. shale and shale..........coiiiiiiiiiainiiiinnans 2 6

Floor, shale

The seam strikes north 15 degrees west and dips 28 degrees northeast.
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(Loc. 36G) The seam here is 160 feet upstream from that at 36F, and
was termed Telfer No. 6 by Evans. It was opened by a drift 10 feet long,
and Evans measured the following section at the face:

Roof, shaly sandstone Ft.

Carb. shale, shale, and some coal.......ccvivenennnennns 6
Floor, shaly sandstone

Neither the strike nor dip could be determined, and no sample was taken.

(Lioc. 36H) The coal seam here (Telfer No. 7) is the farthest upstream
of the eight seams in this general locality (36) and about 90 feet upstream
from the seam at 36G. The following section was measured by Evans at
the face of a drift 10 feet long:

Roof, decomposed shale and soil Ft. Ims.

Carb. shale and c0al....iievenenreeverenereneennsnonen 3 6
Floor, shale, black

The seam strikes east, dips 17 degrees north, and contains 34-06 per cent
ash (Anal. 47).

Loc. 37, Hill South of Head of Telfer Creek. Malloch briefly notes
the occurrence of two seams in this general locality. He reports:

(Loc. 37A) “A seam, perhaps 4 feet in thickness was exposed on the
hill northeast of the mouth of Currier Creek at the head of Telfer Creek.”

(Loc. 37B) “A seam 16 feet in thickness is reported from the head of
the small creek east of this hill.” This small creek may be Duke Creek.

Loc. 38, Pleasant Vale Creek. Two seams, only 16 feet apart, occur
at this locality. Both seams were on the property of the B.C. Anthracite
Coal Company. They outcrop on the south side of the creek at an elevation
of 4,300 feet. Evans reports that each seam is about 4 feet thick, and that
stratified, grey to black shales occur above and below each of them. Evans
did not, consider either of these seams good enough to sample. The attitude
of the lower one is: strike, north 10 degrees east; dip, 17 degrees northwest.

Loc. 39, Saddle East of Langlois Creek. Three seams were opened
on the property of the B.C. Anthracite Coal Company, on the saddle between
Langlois and Lonesome Creeks, far above timber-line. They are said by
Evans to occur near the nose of an overturned syncline, and to show
evidence of local erumpling and thickening. He suggests that they may
be three outerops of the same seam.

(Loc. 39A) The most northwesterly exposure, at this locality, was
tested by a 40-foot drift, in which the seam showed no improvement
beyond 6 feet from the portal. Evans provides the following section:

Roof, thinly bedded sandstone Ft. Ins.
Coal, bright, some iron staiNS........ceeeeeeveerssensen 3 6
Carbonaceous shale. ... coveriieiniiiieeiiiienieseneans 6
Carbonaceous shale and coal, about.........ccovveennen 15

Floor, stratified sandstone
B 1 19

The normal thickness of the bed is believed to be 5 or 6 feet. It strikes
north 38 degrees west and dips vertically at the floor and 45 degrees
southwest at the roof. A sample of the band of coal, which although hard
was very friable, contained 24-79 per cent ash (Anal. 48).
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(Loc. 39B) Southeast, and approximately on the strike, of the pre-
ceding exposure, 8 12-foot drift exposed another thick, dirty seam measured
by Evans:

Roof, sandstone, stratified, above the grass roots Ft. Ins

Impure coal and shale.........vveeeenieecnnnnnnn. 1
L

}2 ft. 7 ins.

Some of the coal (the 2-foot seam according to W. F. Robertson) is fairly
hard, but most of it is soft and friable. The seam strikes north 40 degrees
west and dips 40 degrees southwest. A sample of the best 2 feet 7 inches
of the seam, excluding the carbonaceous shale, contained 20-77 per cent
ash (Anal. 49).

(Loc. 39C) The seam here lies northeast of locality 39B. Although
it was alleged to be 17 feet thick, only the upper 4 feet were exposed in
a 12-foot drift. Evans reports:

3
g
g
[«]
3
2
w
B
®
&
=]
B
e
&
=
—
omol

LY P
Shale (roof of best bench).......ccovvvviveennnnn. 4
Coal, bright, clean........ocvvviiieninaneennnnnnn 2
Coal, IMPUre....vvvierirrrenerarconsrssronnasonss
Shale, CArbODACEOUS. «ovvrirererereiaiasnrsreenens
Coal, bright....coviviiiiiiniiiinreiereesannnans
Shale, ..viiiiiiiiiiiiiiietiiiientiatieasarraranen
Coal, IMPUIe.....vvrieiirereenereeereccssancans

[y
OO WWR WO N

Roof, sandstone, stratified Ft. Ins.
Coal, none too clean; shale near top and bottom; shale

ab bothom ..vviiii e et e it e ie e 3 6

151 (N 6

Concealed, “several feet”
Floor, probably stratified sandstone

The seam strikes north 45 degrees west and dips 16 degrees southwest.
Analysis of a sample showed 30-87 per cent ash (Anal. 50).

Loc. 40, Grizzly Gulch. On the west side of Operator Mountain, in
a valley on the property of one of the companies amalgamated with the
B.C. Anthracite Coal Company, G. W. Evans measured a section of 938
feet of strata containing five coal seams. The details of this section may
be summarized as follows:

Feet

S 1 R 7 199
A0E—COAl SBAIM . ot ieteitrnneeaneenrernrinseenennrsenesnnsansenns 9
18 % 7 I 54
40D—C0al SBAML ..t iiiiit it i i e e e e e beaaaaas 4
L1 7 R 92
400008l SEAIMI. . it iiinrrntrerernerenseensenncsesssnsencennes 5
17 ¢ 1 199
40B—c0m]l SEAIM. ... ittt ittt ettt aeanae 4
13 38
Sandstone, massive, grey; some clam shells.........covvuvnennn.. 12
1 - R 58
40A—CO0Al BEAIM .. v.uverennrnrearrneeresenaarecnnnononnnsannas 8

177 256
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The stratigraphic intervals between these five coal seams are similar
to the intervals between the Telfer Creek seams (See Figure 5). The three
upper seams correspond very closely to Telfer Nos. 7, 6, and 5; the two
lower correspond to Telfer Nos. 2 and 1; and no equivalent appears for
Telfer Nos. 4 and 3 seams. The sandstone member bearing clam shells
is referred to in this report under “Stratigraphy”. The following are the
details at the localities where the coal seams are exposed:

(Loe. 40A)
Roof, shale Ft. Ins.
Impure coal and shale in bands, one or two 2-inch stringers
[0 o 1 8 0

Floor, black shale
This seam strikes north 55 degrees west and dips 15 degrees northeast.

(Loc. 40B)
Roof, iron-stained shale Ft. Ins.
Coal, IMPUIE «.vuuiiriienreetonronrosnossseenssonassnss 1 3
Shale, carbonaceous ............ eerereneease e eaaanaas 5%
Coal, IMPUre ...iireiiieittreeeeennseannconasensnnenns 2 4

Floor, black shale

The seam strikes north 7 degrees west, dips 27 degrees east, and contains
45-45 per cent ash (Anal. 51).

(Loc. 40C)
Roof, sandstone Ft. Ins.
Coal, decomposed .....ccovvirirernnnnenveeernnnneennns 7*
Shale and €lay ....vcvvtiiienireerenenerneccacanaaennes 1 0*
Coal, bright, cubical fracture ...........c.cccvvenn.n, 1 0
D o 4
Coal, and stringers of dirt......ovvieeeniverennnennennn. 2 8

Floor, black stratified shale

The seam here strikes north 35 degrees west and dips 15 degrees northeast.
Analysis 52 gave 37-70 per cent ash.

(Loc. 40D)

Roof, shale Ft. Ins.
Coal, impure, iron-stained .............cceiiiiiiiil. 31
Coal, impure, grey colour; quartz stringers.............. 4
Coal, cubical fracture .....oooivveiiiireeiarenecneennnns 4
Shale, carbonaceoUs .......cvveeininerrranrecaeneannns 4
Coal, rather impure, platy ....coovevrivreinireinennnns 10
Shale, carbonaceous; quartz stringers .................. 7
Coal, IMPUIE ..ueriirireeacerennunaecaocronaneranns 1 5

Floor, sandy shale ,

Here, the seam strikes north 50 degrees west and dips 11 degrees northeast.
Analysis 53 (including carbonaceous shale) gave 40-45 per cent ash.
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(Loc. 40E)

Roof, brown, decomposed shale
Yellowdirt .ooovvniiiniiaieinneennsennes
Impure coal and dirt..................
Coal and dirt mixed.. cees
Sandy shale, decomposed..........
Coal, cubical fracture, not clean
Shale, Brey ...vviiiiiieriiviiiirieensocsensaneransones
Coal and dirt in alternating layers with some stringers

Of QUATEZ svivvvvnriennrnneinrecacennrsnnsnsssnnces

Floor, shale

07 U 8 8%

This seam strikes north 56 degrees west and dips 23 degrees northeast.
Analysis 54 gave 38-85 per cent ash, including the shale band; without it,
the sample is calculated to contain 328 per cent ash.
Loc. 41, Operator Mountain. This seam, whose total areal extent is
said to be small, was sampled by Evans and showed:
Roof, shale Ft. Ins.
Coal and carbonaceous shale mixed......covouvnevnenss 3 0
Floor, shale
The seam strikes north 32 degrees west and dips 88 degrees northeast.
Analysis 55 gave 24-25 per cent ash.

Loc. 42, Ridge northeast of Operator Mountain. Two seams occur here,
that to the south at locality 42A and the other at 42B.

(Loc. 42A) Evans reports:

Roof, brown shale Ft. Ins.
Carbonaceous shale and some coal.........ccvvnvennn 2 6%
Shale, BPrown ....cvveriiieererocncsoncroasssoscsssssens 9*
Impure coal and shale ..........oeiviivinnnnnvnnnnss 3 6
Coal, best in the bed, but frozen.........ccvvvvveneeanes 2 6

Floor, shale

Y 9 3

The seam strikes north 55 degrees west and dips vertically, but it is
believed that it can be traced to lower altitudes where the beds are less
disturbed. The elevation of the seam is stated to be 5,820 feet, and the
bottomhbench was frozen hard on August 4. Analysis 56 gave 22-23 per
cent ash.

(Loc. 42B) The bed here was sectioned by Evans at two places,
250 feet apart, with the following results:

Roof, brown shale Ft. Ins. Roof, brown shale Fi.
Carbonaceous shale .............. 6
Coal, bright; cubical fracture . 5 .
Carbonaceous shale, soft ......... 3 Carbonaceous shale, with a
Coal, platy, in slabs ........00vn.n 8 few streaks of coaly
Carbonaceous shale and a little material .....i000i0nn 12

(1707 ) R 2 2

Floor, carbonaceous shale Floor, concealed

Total ooveeiiriiinnneenrenerenans 4 0

The beds strike north 23 degrees west, dip 80 degrees southwest, and were
folded in this vieinity.

Loc. 43, Mount Gordon. A coal occurrence, for which no data except
the strike and dip of the seam, namely, north 104 degrees west, 15 degrees
gouthwest, have been recorded, is reported from this point.
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Loc. }4. As for Loc. 43; attitude north 29 degrees west, 30 degrees
southwest.

Loc. 46. As for Loc. 43; attitude north 10 degrees west, 70 degrees
northeast.

Loc. 46, Lonesome Creek and Adjacent Parts of Kluatantan River.
R. C. Campbell-Johnston reports several seams in this vicinity. One or
more occur on Lonesome Creek and two or more on the Kluatantan. One of
the latter is downstream from the mouth of Lonesome Creek and is referred
to as a “big seam”. Another is said to be 6 feet thick, underlying, and
upstream from, the “big seam”. Further details are wanting, and the
number and location of the seams is not clear from Campbell-Johnston’s
deseription. He gives four analyses of picked specimens from these seams
(Anals. 100-103), showing 24-6, 278, 29-0, and 45-6 per cent ash
respectively. This would strongly suggest that these seams are too dirty
to be commercially valuable.

Loc. 47, Creek North of Kluatantan Lake. Here Evans sampled a
bed of coal and carbonaceous shale 4 feet 6 inches thick. It contained
lumps of coal that burned like anthracite, but the seam as a whole is too
dirty to work. Analysis 57 gives 40-95 per cent ash. The attitude of this
seam is north 35 degrees west, 24 degrees southwest.

Loc. 48, Mount Laidlaw. Evans found this bed, where trenched, was
adjacent to a fault, and, although it appeared to be exposed elsewhere,
he was not. able to measure the true section. At the fault the seam showed:

Roof, grass roots Ft. Ins.
Coal,bestinbed .......cooiiiiiiiiiiiiriiiiiienanennns 1 6
Coal and dirt .......ccvvinieiiiirenrnneerrenenann. 8
Clay, grey, plastic ......vovvverernnniieninennnneenenns 2
Carbonaceous shale and some coal...................... 2

Floor, shale

The coal beds here strike north 15 degrees west and dip 42 degrees
northeast.

Loc. 49, East End of Mount Laidlaw. In the bluffs on the east face
of the mountain, three seams were found. Evans states that the first, at
locality 49A, underlies the other two, and that the seam at 49B is about
165 feet stratigraphically below the one at 49C. The following are the
details supplied for these localities:

(Loc. 49A)

Roof, grass roots and soil Ft. Ins.

Carbonaceous shale and bone .................... 2 %:
LY PN

Coal, IMPUre ....cvvvrreiennneirierrranneesonsneans 4*
hale, rey ...ooivenniiiiiiii e 5*
Coal, IMPUre .. .ovieeriininerrerenennarneenennsnes 1 2 ]
Shale, e L= /2 2%
Coal and shale (best 6 inches sampled)............ 1 4|
1S 7. £ 2% iﬁ ft.5 in
Coal, best In seam ........ooveveniieriinnrneenanen 11
Shale, ETEY eeeeenenreasacsasaneneasonennsssssanns 3*,
Coal w1th shale streaks (best 18 inches sampled).... 2 5
Shale, Brey .ovvcerreeruinniorinnsueenionnsrenoneces 4%

Floor, carbonaceous shale
B 107 9 9

542455
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The seam here strikes east and dips 26 degrees south. Although sampling
was more selective than would be possible in mining, analysis 58 gives
44-65 per cent -ash.

(Loc. 49B) Here a 3-foot 4-inch bed of impure coal with shale roof
and floor strikes north 55 degrees west, dips 40 degrees southwest, and
contains (Anal. 59) 40-60 per cent ash.

(Loc. 49C) Here a 4-foot 10-inch bed of impure coal, overlain by car-
bonaceous shale and underlain by shale, contains a few lumps of clean
coal, and several quartz stringers. It strikes east, dips 55 degrees south,
and shows 42-15 per cent ash (Anal. 60).

Loc, §0, Tupso Creek. Here the beds are strongly folded and faulted,
particularly in the upper part of the creek. About § mile above the mouth
of the creek, Evans found a bed of carbonaceous shale 20 feet thick with
a 3-foot band of coal stringers and shale in the centre. Two hundred yards
southeast, along the strike, the bed is 12 feet thick and the band 2 feet.
The coal is of good quality, but does not form a large enough proportion
of the whole to make a workable seam. This was the only outcrop of coal
found by Evans on prospecting the creek. Campbell-Johnston reports
“gtrong outcrops of coal” occur on it, and also on Tzahny Creek (Loc. 50A).

Loc. 61, South End Prudential Mountain. The following section was
measured by Evans:

Roof, carbonaceous shale Ft. Ins.
Coa.l, 57198 031 1 -2 A 7*
Sha]ie, L = 2 . 7*
Shale and 1 inch of coal..........ccviivvviiiernennennn. 11*
L0 e 1 0
Bhale ..ottt i e 2
L3 X 7

Floor, shale and carbonaceous shale

The seam strikes north 43 degrees west and dips 17 ‘degrees southwest.
Although all the shale bands were omitted from the sample, it contained
43-95 per cent ash (Anal. 61).

Loc. 62, Headwaters of Prudential Creek. Here, although Evans found
several beds of carbonaceous shale, some of which contained coal, the
deformation is so intense he reports that none could be worked regardless
of thickness or quality.

Loc. 53, Prudential Creek. Evans reports the following section:

Roof, grass roots Ft. Ins.
Coal B0 111 031 - 2 8
Sh&le, blacK. i e e 7*
L 8
Shale ..o e i et *
L7 P 5

Total ovviiiririiiiiiiii e 4 11

This seam, which strikes north and dips 30 degrees west, is also high in ash
— 37-45 per cent by analysis 62.
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Loc. 634, Kluayaz Creek. R. C. Campbell-Johnston reports “strong
outerops of coal” on this creek.

Loc. 64, Campbell-Johnston Creek. Malloch found two seams of coal
on this creek, one at locality 54A, near its mouth, and the other at 54B, 3
mile above the mouth. The first is said: to be “so badly crushed that it was
neither measured nor sampled”.

(Loc. 54B) At this locality, Malloch provides the following section:

Ft. Ins.
1 3 0
3707 11 1
57 1 I
30 Y 1
£ 070 1 11
B ) 6 2

The seam here strikes north 77 degrees east and dips 34} degrees northwest.
Faults cross the creek a short distance above and below it. A sample, which
omitted the bone bands, contained 21-65 per cent ash (Anal. 63).

Loc. 65, Kluatantan River Just Below Wash Creek. Both Malloch and
Evans have described a seam here, which, according to Evans, is exposed in
an overturned syncline.

(G. W. Evans) (G. S. Malloch)
Ft. Ins.
Roof, dark shaly sandstone
Shale and some coal ...... 6
....................... 2 9 Ft. Ins
Shale, black, soft ........ . g Bone and dirty coal....... 3 10
Shale, hard. i 1 Coal, with bone bands and
quartz stringers.......... 5 %
...................... 9 Bone ...coiiiiiiiiiiiiiinas 6
Black clay and coal......... 1% Coal ...iiiiiiiiiiiiiiian 2
Shalei "quartz, and a little
Floor, san d;" Shale T Total ...covviiiiiinnnnnnn, 9 6}
.................... 10 3

Evans gives the strike as north 55 degrees west and the dip as 62 degrees
southwest; Malloch, as north 68 degrees west and 63 degrees southwest.
Evans’ sample, including only the bands listed as coal, contained 28-75
per cent ash (Anal. 64); Malloch’s, of the lower 5 feet of coal only and
omitting 10 inches of bone bands and quartz stringers, 31:00 per cent ash
(Anal. 65).

Loc. 66, Head of Wash Creek. Malloch reports a seam here as com-
prising:

Ft. Ins.

2 0

2 0

9

5

T 0

5

2 b

B PP 9 0

54245—5%
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Loc. 67, Merry Creek and Vicinity. R. C. Campbell-Johnston reports
a number of seams on Merry Creek and other creeks in the vicinity. Neither
the locations of the seams nor those of the other creeks can now be defin-
itely identified. The analysis of a picked specimen collected from Merry
Creek (Anal. 104) gave 13-0 per cent ash. Analyses of picked specimens
from four other seams, which may be in this vicinity, showed 19-6, 39-0,
39-0, and 50-0 per cent ash respectively. These are not listed with the
other analyses because of the doubtful location of the seams.

Loc. 58, Kluatantan-Kluayetz Creek Divide. O'Dwyer, in the course
of his railway reconnaissance survey, set a post here to mark the divide
between Skeena and Stikine drainage. Near this post, R. C. Campbell-
Johnston found pieces of coal in the dumps from groundhog holes. He
inferred the presence of a seam not far beneath. One of the pieces of coal
contained 9-8 per cent ash (Anal. 105).

Loc. 69, Ranger Creek. R. C. Campbell-Johnston reports “many seams”
on Moccasin Creek (now Ranger Creek). He gives an analysis of a picked
specimen from g seam on the creek, which contained 9-0 per cent ash
(Anal. 106).

Loc. 60, Didene Creek and Spatsizi River. On both streams, within
1,500 feet above their junction, Dupont, in the course of his railway
reconnaissance, came upon the “vein of about 10 feet of impure coal” pre-
viously referred to as the first recorded in published accounts of the Ground-
hog area. In Dawson’s report, this coal is said to be “anthracite”. Curi-
ously, none of the later workers has recorded finding these outerops.

Locs. 61 and 62, Conglomerate Creek and Creek East of Indian Graves.
Malloch reports that among the seams prospected by Grossman’s party:
“A much crushed seam in the disturbed belt occurs and outerops both on
Conglomerate Creek and on the creek immediately east of the Indian
graves”.

Loc. 63, Mountain West of Little Klappan. Malloch reports two seams
on this mountain, separated by a fault. The lower “has a thickness of nearly
3 feet, but is dirty”, and the upper “has a thickness of 3 feet 3 inches and
is apparently much cleaner”. Analysis of a picked specimen from it gave
7-16 per cent ash (Anal. 107). W. F. Robertson reports that a specimen
from a seam in this locality contained 6-6 per cent ash (Anal. 108). The
Eaglenest Creek referred to in this connection in Robertson’s report is not
the Eaglenest Creek shown on his map entering the Klappan from the east 3
miles below its junction with the Little Klappan.

Loc. 64, Little Klappan Rwer. Malloch reports that two seams about
4 miles above the Indian graves were trenched by Grossman’s party. The
lower at loeality 64A, is overlain, 75 feet above, by the other at 64B.
Details of the seam at 64A are:

0 1 2
Bone and dirty coal.....civiiiiiiiiiiiiiiiiiiiiiiiiias 9
107 Y e 2 8

2T

0 : Y 1 10

2 303 V- 1 3
) P 2 5
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More coal occurred above and below, but none of it was clean. The seam
strikes north 63 degrees west and dips 78 degrees northeast. It lies in a
disturbed belt, but unlike the seam at locality 64B, 75 feet above, is not
much crushed. Malloch’s sample, which probably included all the coal
bands above, contained 22-06 per cent ash (Anal. 66).

) (Loc. 64B) Malloch stated: “a 3-foot seam only 75 feet higher up
is crushed to powder and was not sampled”.

Loc. 65, Klappan Mountain. W. F. Robertson reports that a seam
occurs near a fault on this mountain at an elevation of 5,000 feet, but that
its disintegration prevented him from seeing it in place, and he states:
“it can only be reported that coal of fair quality exists here”. The
meagures strike north 45 degrees east and dip about 15 degrees southeast.

Loc. 66, Saddle on Klappan Mountain. Malloch states Grossman's
party did some test pitting here on seams believed to be the continuation
of those at locality 64.

Loc. 67, Blume Creek. Malloch reports that a sample from a 9-foot
geam on this creek contained 21-31 per cent ash (Anal. 66).

Loc. 68, Porky Creek. Malloch reports that a sample from a 6-foot
seam on this creek contained 2165 per cent ash (Anal. 67).

CHARACTER OF THE COAL

The best coal seams seen by the writers were composed of bright, hard
coal with a resinous lustre. Much of the coal is banded, in alternating
laminge of very bright and somewhat duller coal up to % inch thick.
All gradations from coals with a slightly duller lustre, through coals
obviously bony and dirty, to carbonaceous shales occur. Bands of sheared,
dirty, crushed coal also were found in some seams. Most of the coal has
a well-developed cleat, which appears in surface exposures as a system
of intersecting joints breaking the coal into rhombs. In some places
these joints are so closely spaced that no pieces larger than a grain
of wheat could be picked from the face. In other places, the coal was
sheared and ecrushed to a powder.

All coal seams carry stringers and veinlets, chiefly of quartz; less
commonly they are composed of caleite, and some of them carry pyrite.
These may either parallel the banding of the seams, or cross it at an angle,
commonly occupying the cleat planes transverse to the bedding. Similar
veinlets are less abundant in the sandstones and shales of the area.
The veinlets are too continuous and widespread throughout the field to have
been deposited by surface waters, as has been suggested. It seems necessary
to invoke the agency of heated waters under pressure to transport the
materials for the veinlets. The source of these waters may be igneous
bodies as yet unexposed by erosion, or it may have been water circulating
in the rocks when they were folded and faulted, and deriving its heat
from their deformation. The latter possibility, with the suggestion that
the water was derived from the coals themselves as they were meta-
morphosed to anthracite, seems most probable. In any case, it is improbable
that the proportion of veinlets to coal in any surface outecrop will be
found to diminish with increasing depth.
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The analyses given below show that most of the coals are of anthracite
rank. Some of them show more moisture than is ordinarily present in
anthracite coal; most of these are of samples obtained at or above timber-
line, and the high moisture is believed to be due to weathering, for at high
elevations the rock is shattered to a considerable depth.

Apart from the quartz and calcite veinlets, whose origin is doubtful,
there is no evidence that igneous intrusion or volecanic activity had any
part in the origin of the anthracite. The degree of structural disturbance
seen in the rock indicates that pressures and temperature during deforma-
tion were adequate to account for the rank of the coal.

The sections of the coal seam on Discovery Creek (Loc. 24) bring
out a point that prospective operators in the field must consider. Most
of the cleat or jointing in the coal is an original feature and not one due
to weathering. Hence, although the seams may be more solid at depth
they will always be tender and subject to degradation on handling. Coal
produced from the top bench of this seam, for example, by the time it
had been shipped to, say, Prince Rupert, would be reduced to chiefly buck-
wheat size; that from the middle bench would be mainly nut size; and only
that from the bottom bench would remain in lump form. In other words,
the output would be approximately 40 per cent buckwheat, 25 per cent nut,
and 35 per cent lump. Similar, although not identical, figures apply to
other seams tested by the writers. This has not been sufficiently emphasized
in previous publications.

A second point, previously emphasized by W. F. Robertson, is that
these coals do not withstand weathering well. He visited the field in 1912,
and found that in the dumps at prospects examined the coal mined the
previous year had disintegrated t0 a sandy mass. The only coal seen
by the writers that resists weathering is that from the bottom bench
at locality 24. This comprises 40 per cent of the seam at that point.

Statements have been made contradicting those in the two preceding
paragraphs, and as proof it is said that samples have been kept in the
office for several years without deterioration. The explanation is that
samples from the above-noted bottom bench could well have been kept in
this way. Conclusions drawn from such samples refer only to the bench
from which they came, and not to coal from the seam as a whole, or to coals
from the field generally.

ANALYSES OF PHE COAL

All available analyses of the coal from the Groundhog field have been
collected and are listed in the table of analyses that follows this section
of the report. A total of one hundred and eight are given, of which sixty-
eight are analyses of samples properly taken to give a fair representation
of the seam, and forty are analyses of picked specimens from the seams.
The latter give no indication of the grade of the coal that could be mined
from the seams, but do indicate the character of the coal. Where the ash
content is high, it indicates that run-of-mine coal from such seams would
be very dirty.
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Initials are used in the table to indicate by whom the sample was
taken. The samplers were:

Angus Beaton .......ccoviieiiiiiiinenineen, AB.
Arthur Challoner .........ccevvinvevanncons AC.
G. W. Evans ....coviiviinivinnnnnenncsnses G.W.E.
Charles Fergie ......cocvveveernneeiacnnnes C.F.
R. C. Campbell-Johnston .................. R.C.C-J.

W. W.Leach ..cooovviiiiiiiiiiiiinninne. W.WL.
G. F. Monckton .........oooovvmenmianin G.F.M.
G. 8. Malloch .....cc.civiiiiiiiiiiieinnnns GS.M.
James MCEVOY .......cvvvevnrrnevnnncnnons J. McE.
W. F. Robertson .........coovvvivenennnnns W.ER.
J.F. Walter ......ovvvviiiiiininiinnenn.. JEFW
— Wright ..o i i

It will be noted that almost half the samples analysed were taken
by G. W. Evans. These are previously unpublished, and thanks are due
Mr. Evans for his courtesy in allowing them to be used here.

Letters are used in the table to indicate the analysts, who were:

Laboratory of Mines Branch, Dept. of Mines, Ottawa .....
British Columbia_Government Laboratory, Victoria ......
Faulkenburg and Laucks, Seattle .......cvoiviiieneeennens
R. W. Coulthard, Crow’s Nest Pass Coal Company, Fernie.......
Thos. Heys and éons, TOronto .vveerierineneieeennanenennaanens

Milton Hersey Company, Limited, Montreal ....................
J. O'Sullivan, VancouVer .......coceeeueeneneecrnoinsssensearcns

The columns “Moist, M (ineral)-M (atter)-Free, B.T.U.” and “Dry
M (ineral)-M (atter)-Free F(ixed) 'C(arbon)” were calculated from the
proximate analyses by standard formule in order to obtain the last column,
“Classification”., The classification is according to “Standard Specifications
for Classification of Coals by Rank”, by the American Society for Testing
Materials, Designation D 388-38.

It should be noted that all of the analyses are on an “as received”
basis. The samples or picked specimens to be analysed were taken from
the field in canvas sample bags, and a month or more elapsed before
the analyses were made, so that the moisture given is probably not that
of the coal “as mined”.
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RESERVES AND PRESENT WORTH OF THE GROUNDHOG COALFIELD

It will be evident from this report that data are not available from
which to caleulate reserves of the field. Although fully recognizing this,
several have attempted to estimate the value of the reserves, among them
Dowling (9) and MacKay (20). All calculations such as these are an
attempt to indicate, under stated limiting conditions, the amount of coal in
the ground that can be mined. They are not intended to indicate the amount
of coal that can be mined at a profit. As this is essentially a review of
previous work, and as work in the area is not completed, it 1s not thought
advisable to offer any present estimate of the reserves,s

Enough information has been gathered, however, to give some idea of
the present worth of the Groundhog coalfield. The large area underlain
by coal-bearing rocks, in which numerous occurrences of coal seams of
anthracite rank, many of mineable thickness, have been found, is in its
favour. Against it, however, are several disadvantages. Nearly all of the
seams thus far sampled are much too dirty to yield a saleable product as
mined. Many of the seams are jointed and crushed, and the proportion of
fine ¢oal to lump in output from them would be high. Coal produced would
be “tender” and suffer considerable degradation to “fines” in transporta-
tion. The degree of structural disturbance in the field is high. In many
areas the coal will be too broken to mine. As previously peinted out,
prospecting and development costs will be greater than in many fields and
the cost of providing an outlet to market would be great.

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 & whole. It is not considered that prospecting for
such areas is advisable unless, or until, transportation conditions are much
more favourable than at present.
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APPENDIX: DETAILED DESCRIPTION OF TRAILS

THE TELEGRAPH TRAIL

The pack-horse route commonly used to reach the Groundhog coalfield
is the Telegraph Trail. This trail was originally constructed in 1900 to
serve the Dominion Government’s Yukon telegraph line, although for much
of its length it followed older trails. It runs north from Hazelton 114 miles
to Damdochax (Blackwater) Lake, where a branch trail to the Groundhog
coal basin leaves it. The Telegraph Trail continues west 60 miles to the
headwaters of Bell-Irving River. During the period of operation of the
telegraph line the trail was kept in good repair to service the telegraph
operators. These were stationed at intervals along the trail: First Cabin,
28 miles north of Hazelton; Second, 24 miles north of First; and Third to
Ninth an average of 17 miles apart. Between each pair of cabins were
Quarterway, Halfway, and Threequarterway cabins. Operators and line-
men at the various cabins provided sources of first-hand information, and
packers were available in Hazelton to supply transportation needs. Probably
for these reasons, no detailed account of the route has been published. Since
1936, when the telegraph line was abandoned, the trail has been little used.
Many of the feed grounds for pack animals have gone back to weeds and
brush. The trail has deteriorated badly; most of the bridges have been
washed away; and corduroy laid on boggy places has rotted or been dis-
placed. The writers’ party cleared the trail in 1948, but before this it
was badly blocked with windfall and a rank growth of underbrush. The
condition of the trail has changed so much that information from those who
have not travelled it since 1936 may be badly misleading, however familiar
they may have been with it previously. On leaving Hazelton in the spring,
it should be noted that if the grass there is well advanced, then the grass
at the various feeding grounds along the trail will be sufficient for the horses,
but if spring has been late and growth of the grass has been retarded, it
will be necessary to carry some feed for the horses. About 30 pounds of
oats per horse, as a supplement to whatever green feed is available, should
suffice until arrival at Jackson Flat, where there is good grazing.

The Telegraph Trail as far as Blackwater Lake is, therefore, described
here. Maps on which the description may be followed are: Nos. 449A
(Hazelton sheet, west half) and 657A (Tatlatui), Department of Mines
and Technical Surveys, Ottawa, both on a scale of 1 inch to 4 miles; and
Nos. 1A (British Columbia), 14 (Northern British Columbia), and 1L
(Central British Columbia) by the B.C. Department of Lands, Victoria,
all on a scale of 1 inch to 15-78 miles. In this description considerable
stress is laid on the location of feed grounds for pack animals. These occur
only at intervals along the trail, and each day’s journey must be arranged
to end at one. If it is intended to break the journey to rest for a day or
80, it is desirable to do so at one of the better feed grounds. These are at
First Cabin, Second Cabin, Old Kuldo, Slamgeesh Lake and Fifth Cabin,
and Blackwater Lake.

An automobile road extends for 22 miles north of Hazelton to Beirnes’
ranch. Just north of the ranch a badly deteriorated bridge halts the passage
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of all but light cars. It was being repaired in the autumn of 1948. Beyond
it, a poor road extends for 6-3 miles to First Cabin, the northernmost point
on the Telegraph Trail accessible by car.

Good feed grounds and a large corral at “Seventeen Mile”, about a
mile past the second bridge over the Kispiox, provide a good place for
pack-horses while outfitting. Just north of the creek at Beirnes’ ranch is
a good camp ground, with poor feed, sufficient for thirty head for one night.
A good camp ground, with excellent feed is at First Cabin. These three
places are all suitable to rig pack and camp outfits. Journeys along the
Telegraph Trail are generally considered to begin at First Cabin. Three-
quarters of a mile past this cabin the trail turns right! and climbs a hill
from a point, not well marked, to the right of a small meadow. About
6-6 miles north of First Cabin is the Quarterway Cabin, and 1} miles
farther, or 8-1 miles from First Cabin, is “Burnt Hill” camp. This is a poor
camp—a small, open space on a sidehill facing west. Just past it, a trail
to the feed ground (swamp hay), turns left, and about half a mile on a
slough provides water. It is more common practice, however, to continue
1-6 miles farther, a total of 9-7 miles from First Cabin, to “Beaverdam”
camp. This is just beyond three swampy areas, the last of which is crossed
by a bridged stream, the water supply. North of the camp a trail leads
left to an area of swamp hay, the feed ground. Commonly this is the first
halt past First Cabin going north, and going south it is usual to go from
“Beaverdam” camp to Beirnes’ ranch.

The Halfway Cabin is 1-7 miles north of “Beaverdam” camp, and 2
miles north, or 3-7 miles from “Beaverdam” camp, is “Trout Lake” camp,
another small, poor camp. Here water is obtained from Trout Lake on
the left, and the feed is swamp hay at the north end of the lake. Five miles
north of “Beaverdam’” camp is “Dead Horse Lake” camp, where feed and
water are at the lake about 300 yards to the right of the camp.

Three miles north of “Dead Horse Lake” camp, the trail crosses Deep
Creek. This stream is about 60 feet wide and 2 feet deep, and has a good
gravel bottom. It is easily crossed at normal flow, but during high water
could present difficulties. A telegraph wire cable, on which a small car
rides, spans the creek upstream from the trail.

Another creek is crossed 3-7 miles north of Deep Creek. This ordin-
arily is 15 feet across and a foot deep, but it has rock walls, and in high
water could present difficulties. Its southern approach is a steep drop
of ab}?ut 100 feet across a clayey sidehill, which is difficult to traverse in wet
weather.

Second Cabin is 6-3 miles north of Deep Creek. There are extensive
flats from Kuldo Creek, just north of Second Cabin, south for more than
14 miles, and on these flats is an abundance of horsefeed. Camp may be
made anywhere in this area where water is convenient. The usual spots
are at Second Cabin, which is on a second, higher level, flat, or at the north
end of the lower flat a mile south of the cabin.

Just north of Second Cabin is Kuldo Creek, a good-sized stream. The
trail formerly went 0-6 mile upstream to a narrow spot where the river was
bridged. Now only the abutments remain although the gap is spanned
by a telegraph-wire cable and small car. Horses ford the river, following

rt;x For ease in description, directions will be referred to as to the right or left of a traveller going
north.
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a trail down the south bank, which begins to the right of the northernmost
building and leads to the ford. About haliway across the river is a gravel
bar, which is followed upstream to where it angles into the north bank.
Thence a trail is cut to reach the old trail 100 yards past the bridge. The
normal depth of Kuldo Creek is less than 3 feet, and in high water horses
could probably swim from the south bank to the gravel bar.

North of Second Cabin, the trail continues to the abandoned Indian
village of Old Kuldo. The Indian village of New Kuldo, now also aban-
doned, is below the trail to the right, on Skeena River. Trails to it turn
off at 2-6 and 2-8 miles north of Second Cabin and the village itself may
be seen from a log skidway that leaves the trail 2-65 miles north of Second
Cabin. The Quarterway Cabin is to the left of the trail, 4-5 miles north of
Second Cabin. At 8+6 miles north of Second Cabin is a fairly strong creek,
locally known as Old Kuldo Creek, although it is shown on W. F.
Robertson’s 1912 map as Alawkish Creek. The Halfway Cabin is to the
right of the trail 9 miles north of Second Cabin. Just beyond it are two
creeks that join immediately below the trail and 0-1 mile beyond is the
“0ld Kuldo” camp ground. Here the trail crosses open prairie for 0-3 mile,
and the open ground is about % mile wide, chiefly to the right of and below
the trail. Horsefeed is abundant, both on the slopes below the trail and on
meadows that extend from 4 mile to a mile above (west of) the camp. The
latter are reached by crossing the small creek, the northerly fork of
that just past Halfway Cabin. These meadows were not seen by the
writers.

An excellent view of “Pool Canyon” on the Skeena can be had 1-6 miles
north of “Old Kuldo” camp. At 2:2 miles north of this camp a creek is
crossed. The trail up the north bank of this creek climbs across a talus
bank to rise 60 feet, and is based on logs laid slanting uphill. These catch
enough fine talus to make a footing. The logs are rotten, and it is a wise
precaution to visit this place from “Old Kuldo” camp the evening before
moving north and check its condition. Three and a half miles north of Old
Kuldo camp, a stream midway between Kuldo and Old Kuldo Creeks in
size is crossed. This is Guish or Grift Creek, but is not the creek 4 miles
farther north to which the name Guish is applied on the Tatlatui map. One
mile past, is a small feed ground good for ten head for one night. One and
a half miles past, or 5 miles from Old Kuldo, the Threequarter Cabin
is on the right of the trail. One mile past the Threequarter Cabin is a
creek locally known as “Willow Grouse” Creek, shown on the Tatlatui
map as Willowflat Creek. One-tenth mile farther, or 6-2 miles from Old
Kuldo camp, is “First Willow Grouse” camp. The feed ground, although
rather swampy here, will feed thirty horses for one night. A second feed
ground, about a mile farther along the trail, and below it near the Skeena,
is said to be good for fifteen head for one night.

At 8:3 miles and 8-7 miles from “Old Kuldo” camp, or 2:1 and 2-5
miles from “First Willow Grouse” camp, the trail crosses Little Shalatams
or Little Cedar Creek, and Big Shalatams or Big Cedar Creek. The former
is erroneously named Guish Creek on the Tatlatui map. The latter is
crossed by a bridge over a canyon. The bridge is in poor repair, and if it
collapses it will be necessary to find a place, probably above the canyon
where the walls are less steep, to relocate the trail.
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At 10-3 miles from “Old Kuldo”, or 4-1 miles from “First Willow
Grouse” camp, is Third Cabin. This is a suitable place to camp, and feed is
sufficient for thirty horses for 2 nights. “Foot of Poison Mountain” camp
is 2-1 miles north of Third Cabin. Its feed ground barely suffices for sixteen
head for one night. The water supply is a spring to the right of, and 150
feet below, the trail. This camp is not recommended; its only advantage
is that it shortens the next day over Poison Mountain.

About half a mile past this camp, or 2-7 miles north of Third Cabin,
the delta of Tschiboytseesa Creek is crossed, and the climb over Poison
Mountain begins. This mountain was named from the abundant poison
weed, hellebore (Veratrum viride), which is found at many other places
along the Telegraph Trail and in the Groundhog basin. The Quarterway
Cabin is 37 miles from Third Cabin. A mile farther is the top of the flat
mountain that extends another 24 miles. There are several camp grounds
on this flat mountain top, the first being just over the brow of the mountain.
The feed is chiefly swamp grass.

Halfway Cabin is off the trail to the right, and an extra Threequarter
Cabin stands left of the trail 8-4 miles from Third Cabin. Beyond it is
ODwyer Creek, in which a small patch of quicksand lies in the line of the
trail. This can be avoided by bearing upstream. A third of a mile beyond,
8-9 miles from Third Cabin, is “O’Dwyer Cache” camp, where there is
enough feed for thirty head for one night. Three-quarters of a mile
farther, or 8-9 miles from Third Cabin, is “Totem Flats” camp, which is
0-1 mile north of a pond to the right of the trail. There are feed grounds
here and for § mile beyond. A new Threequarterway Cabin is 101 miles
north of Third Cabin; the old one, at the end of the feed ground, is 10-4
miles north. At 11-3 miles north of Third Cabin, or 2-5 miles from
“Totem Flats” Camp, is Canyon Creek.

Less than 0-1 mile south of Canyon Creek, 0-9 mile past the old
Threequarterway Cabin, a trail goes west to Nass River, following the
valleys of Canyon and Vile Creeks. For the first 2 miles at least it is
very steep and rough, and very hard on pack animals.

Canyon Creek, if it is at all high, is the greatest obstacle to travel
between Hazelton and the Groundhog area. It must be crossed where
it joins the Skeena, and as both it and the Skeena are deep and swift,
there is a possibility that horses will be swept into the Skeena and lost.
The writers’ party strung a telegraph-wire cable across the stream and
transferred the packs on a small car hung from it. The horses were ‘lined’
across at the mouth of the stream. This will probably be necessary at all
times except lowest water, and it is wise to carry about 150 feet of rope
for this purpose. About 4 mile above the crossing, men can cross the
stream on a log. At very high water it will be safer to follow the trail
to the Nass for about a mile to a place where the creek runs over gravel
bars and can be forded. There is no cut trail on the north side of Canyon
Creek to regain the Telegraph Trail, and, as previously noted, the first
part of the trail to the Nass is very steep and rough, so that this detour
is not recommended unless absolutely necessary. The best procedure in
going north is to erect a brush gate to hold the pack animals at the steep
hill just north of the pond before “Totem Flats” camp, to camp at Canyon
Creek, and to push the animals back to “Totem Flats” feed grounds.
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Fourth Cabin is 3-9 miles north of Canyon Creek. Feed is sufficient
in this vieinity for thirty horses for 2 days. “Second Willow Grouse” camp
is 1+9 miles farther on, or 5-8 miles from Canyon Creek. The feed grounds
here are good, better than any past Old Kuldo but not as good as those
to the north at Slamgeesh Lake.

The Quarterway Cabin is on the north side of a creek 4-2 miles past
Fourth Cabin, or 2-3 miles beyond “Second Willow Grouse” camp. On the
south side of the creek a post marks the commencement of the “Mounted
Police Trail”, which follows the north bank of the Skeena to the Sustut
crossing just above the junction, and thence 10 miles up the Sustut to
Birdflat Creek. The Sustut trail joins the network of trails that connect
Takla, Bear, and Thudade Lakes. The “Mounted Police Trail” is not
known to have been used in recent years, and should probably be termed
a route for a trail rather than a trail.

Beyond the Quarterway Cabin the Telegraph Trail climbs the south
slope of Babiche Hill for 1-3 miles. The local name of this hill, for which
Babiche is a euphemism, gives a false impression, as it is not a difficult
climb, and the north slope of Poison Mountain is as steep. On the flat
mountain top, crossed by the trail for about 3 miles, are several camp
grounds—one, 4 mile past the southern brow of the hill; another, “Gunny
Sack” camp, 1-4 miles past; and others close to the northern brow of the
hill. The feed at all these is swamp grass, and they are most suitable
for emergency camps. The Halfway Cabin is well below the northern
brow of the hill, 87 miles past Fourth Cabin or 6-8 miles past “Second
Willow Grouse” camp. Nine miles from Fourth Cabin the trail reaches
the valley bottom of Kilankis River.

Shaslomal Creek is 12-1 miles beyond Fourth Cabin. At the trail
crossing, several channels thickly grown with alders make it diffieult to
follow. At 12-5 miles from Fourth Cabin is “Beaverdam” camp. For
the next 7 miles, extensive, good feed grounds occur at many intervals
along the trail. Between “Beaverdam” and “Slamgeesh” camps are several
bridges that may need repairs. At 14-3 miles from Fourth Cabin, or 12-4
miles from “Second Willow Grouse” camp, is “Slamgeesh” camp. It is on
the west side of Kilankis River and } mile south of Shilahou Creek, and
may be recognized by a very old grave on the north side of the trail at
the west edge of the camp ground.

A quarter mile past “Slamgeesh” Camp, Shilahou Creek is crossed.
Here are several Indian graves, caches, and a smokehouse. This is the
site of the former Indian village, Galanskeast. All these names are
variants of the same Indian word meaning fish-spawning ground. Fifth
Cabin is 2-8 miles beyond “Slamgeesh” camp, and here, too, feed is avail-
able. Just beyond, the trail passes Damshilgwit (“other side of Slamgeesh”)
Lake, and 4-7 miles from “Slamgeesh” camp it crosses from the southwest
to the northeast side of the valley at the divide between Skeena and Nass
drainage. The centre of the valley, 5-0 miles from “Slamgeesh” camp, is
known as Martins’ cabin, although the cabin is now burnt. Here, too,
are extensive feed grounds. The trail follows the northeast side of the
valley, past Wiminasik Lake, locally known as Damermschwit (Devil’s
Club) Lake, and Damdochax (Blackwater) Lake, The Halfway Cabin
is 11-6 miles, and “Blackwater” camp is 13-2 miles, from “Slamgeesh”
camp. The latter is in an open prairie near two Indian cabins. Feed
grounds are extensive here, and Damdochax River is the water supply.
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Damdochax Lake is the first place along the trail where aircraft can land.
The landing used in 1948 was at the north end of the lake, 3 mile back
along the trail from “Blackwater” camp.

Half a mile past “Blackwater” camp the trail crosses Sansixmor Creek.
The bridge here is out, and the ford is below the bridge. The stream is
faster and deeper than it looks, and care should be taken to keep the
animals to the upstream side of the bar at the ford. The Groundhog Trail
leaves the Telegraph Trail 0-6 mile from “Blackwater” camp, and follows
the east bank of Slowmaldo Creek.

TRAILS TO GROUNDHOG COALFIELD

The trail to the Groundhog coalfield from the Telegraph Trail has
been little used since 1912, and was very badly choked with windfall.
It was cleared by the writers’ party in 1948 and is now a fair trail, although
boggy in places.

The first camp on the Groundhog Trail is “Six-mile” camp, 4-1 miles
from “Blackwater” camp. There is enough feed here for thirty horses
for 2 days. Half a mile farther on, “Lionesome” Creek is crossed, and 10-0
miles from “Blackwater” camp is Schluianjap or “Deadfall” Creek. There
are several possible camp grounds along the trail, but feed is poor at all
until “Big Slide” camp is reached 14-5 miles from “Blackwater” camp.
Here the feed grounds are in clearings formed by slides on either side of
Slowmaldo Creek. Another possible camp-site is “Blueberry” camp, 15-4
miles from “Blackwater” camp.

A trail branches off to the east at 15-8 miles from “Blackwater” camp,
following at first the east fork of Slowmaldo, then Bark Creek, and
reaching the Skeena just above its confluence with Duti River. This trail
is said to be almost impassable. Within the first mile from the Groundhog
Trail are several meadows, which are said to provide feed grounds, so the
trail forks is a possible camp-site.

Beyond the east fork of Slowmaldo Creek the trail climbs steeply
over Groundhog Pass and then drops down the east fork of Trail Creek.
The first camp ground, 6-9 miles from “Big Slide” camp, is 4 mile above
the point where the trail crosses this creek. There are extensive upland
feed grounds here. Another camp, 9-3 miles from “Big Slide” camp, or
2-1 miles past the creek crossing, is below and to the left of the trail.
The feed is sufficient for sixteen head for one night.

The trail crosses Currier Creek, 12-3 miles from “Big Slide” camp.
On either side of Currier Creek, on the west bank of the Skeena, are extensive
flats suitable for feed grounds, that to the south being ealled Jackson Flats,
and that to the north of Currier Creek, McEvoy Flats. There are also
feed grounds on the east side of the Skeena.

In summary, the distance from Hazelton is:

Miles
Hazelton to Beimes' ranch (road).............. e 22-0
Beirnes’ ranch to “Blackwater” camp (horse trail)............ 92-5
“Blackwater” camp to Currier Creek (horse trail).............. 27-2
141-7

A second route into the Groundhog area is from Telegraph Creek, over
a trail approximately 120 miles long. Telegraph Creek, situated 187 miles
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up Stikine River, is reached by river boat from Wrangell, Alaska, near the
mouth of Stikine River. Leaving Telegraph Creek the trail goes east to
Buckley Lake and then follows up Klastline River. Continuing east, it
crosses a 3,940-foot summit, then drops down and crosses Klappan River.
From the Klappan crossing the trail turns southeast, following up first,
Klappan River, and then the Little Klappan, passes over a divide, and then
down Didene Creek to Spatsizi River. Here the trail forks; one fork turns
south, following up the Spatsizi to the Spatsizi-Skeena divide and then
down the Skeena; the other fork continues southeasterly up Kluayetz Creek
and finally down Kluatantan River to the Skeena. Many reports say that
this is a better route than that between Hazelton and the Groundhog. How-
ever, around 1912, when many travelled to the Groundhog field, hardly
anyone used the Telegraph Creek trail. This may be explained, in part,
by the greater availability of pack-horses at Hazelton than at Telegraph
Creek. However, ranching is now carried on around Telegraph Creeek, and
horses can be procured there. The difficulty of access to Telegraph Creek
is the main drawback for using this route, especially if it is desired to use
one’s own horses. A more detailed description of this trail is given by
W. F. Robertson (28), and Hugh Pattinson (26).

A third route affording access to the Groundhog is from Prince George
by way of Ware. From Prince George a road extends 32 miles north to
Summit Lake, and from this lake the remaining 350 miles to Ware are
covered in 5 days by river boats. The course followed from Summit Lake
is down Little Crooked, Pack, and Parsnip Rivers to Finlay Forks, and
finally up Finlay River to Ware. From Ware the Groundhog is reached by
a trail about the same length as the trail from Hazelton. Leaving Ware, it
runs westerly, up Bower Creek, crossing the Finlay south of Fishing Lakes
and following Toodoggone River to Caribou Hide on Stikine River. From
Caribou Hide, Indian and game trails can be followed to the head of
Stikine River and on down Shelhorne Creek to the existing trail in Kluatan-
tan Valley. Pat Cook, packer, who was with the party in 1948, and who
has travelled extensively in northern British Columbis, considers that this
trail is in better condition and passes through more open cousitry than the
trail from Hazelton. Hugh Pattinson (27) used this trail in 1943, and he
reports that there is not much difference between it and the Telegraph Creek
trail that he used in 1942. Because of the long boat trip, Ware is rather
difficult of access, particularly if one’s own horses are to be used. J. O.
Davidson, a packer who is very familiar with this country, has a string of
pack-horses that can be rented at Ware. It is reported that he winters the
horses in the Spatsizi country in the vicinity of Hyland Post.

Fort St. James is the starting point of a fourth, northwesterly trending
route into the Groundhog. Takla Landing, 100 miles northwest of Fort St.
James, can be reached by water or by land; a weekly boat service is main-
tained between Fort St. James and Takla Landing by David Hoy, who
handles mail, passengers, and freight; the land route first follows a road
connecting Fort St. James to Germansen Landing about 100 miles to the
north, then west for 30 miles along a good trail to Old Hogem, and lastly by
a truck road for another 30 miles to Takla Landing. From Takla Landing
a trail continues northwesterly up Driftwood River, along Bear Lake, and
down Bear River to Sustut River, crossing this river close to the mouth
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of Birdflat Creek. It then proceeds northerly up Birdflat Creek and over
South Pass to the southwest end of Thutade Lake where it turns west, passes
close to the south end of Tatlatui Lake, and on down Malloch Creek to Duti
River, which it crosses and follows down for a short distance to Tzahny
Creek. Here the trail turns west up Tzahny Creek to Tzahny and Klua-
tantan Lakes, and finally joins the main trail in Xluatantan Valley. Accord-
ing to C. S. Lord, this route passes close enough to the wet belt so that
thick underbrush and frequent muddy stretches would probably make it as
poor a trail as the Telegraph Trail from Hazelton. Excluding the trip from
Fort St. James to Takla Landing, this route is still about 15 miles longer
than the Telegraph Trail. Other disadvantages of this trail are the crossing
of Sutsut River, especially in the spring at high water, and the climbing of
three passes——South Pass, that between Thutade and Tatlatui Lakes, and
that between Tatlatui Lake and the head of Malloch Creek.

The fifth route commences at tide-water at the town of Stewart. This
route has been reported as being only 90 miles long, but that mileage is
based on the straight-line distance from Stewart to the southern edge of the
Groundhog coalfield, whereas the actual trail distance over this route would
be at least 115 miles. From Stewart the trail follows up Bear River to its
head, over a low pass (2,031 feet) occupied by glaciers, and down Strohn
Creek to Meziadin Lake. Leaving this lake it goes up Nass River, joining
the Telegraph Trail at a point near Sixth Cabin, and following it up Nass
River to Muckaboo Creek, then up the Nass to Panorama Creek. From here
two routes lead into the Groundhog: one route follows up Panorama Creek,
over a low pass, and down Currier Creek to the Skeena; the other route
leads up Anthony Creek, over a slightly higher pass than the first route, and
down Beirnes Creek to the Skeena. T. H. Taylor mentions this route in his
1913 report and adds: “A good trail was cut this summer between Anthony
Creek and the bridge (where the Telegraph Trail crosses the Nass just
above its junction with Muckaboo Creek) and I understand the greater part
has been cut from Stewart towards the bridge. It is intended to complete
this trail next summer.” In 1927 and 1928, P. M. Monckton worked from
Meziadin Lake north to Bowser Lake, but he does not mention this trail,
although he does state: “ . . . . . found the country hard to travel through
owing to dense underbrush and the difficulty of crossing the streams, which
are high and rapid during the summer months”. No other reference to this
route could be found, so it is uncertain whether the trail was ever completed.
If it was completed, it has not been much used and would probably be in
a very bad state of repair.
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