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Chapter 1

INTRODUCTION

The sedimentary deposits of the Suguash Basin and outlying areas
are located in the northern part of Vancouver Island, British
Columbia. Vancouver Island is the largest island on the Facific
Coast of North America, 29¢ &km. long by an average 80 km.

wide.

The Suquash area is located on the northeast coast of Vancouver
Island (see Figure 1.), approximately 3F15 km and 440 km barge
distance from deep sea ports at Neptune Terminals (Vancouver) and
Fidiley Island (Frince Rupert) respectively. Gther outlying
areas, such as the Coal Harbour, Winter Harbour, @uatsino and
Holberg Inlet areas, are only accessible by water from the outer
coast (west  coast) of Vancouver Island. Barge distances from
these areas to deep sea ports at Vancouver and Prince Rupert

increase to 5S40 km and 5320 km respectively. The north i1sland

area consists of r+rugged volcanic terrain: high ridges and



-

steep-sided valleys, interspersed with a few, laow—-lying, fairly
flat areas along the coastlines and in major valleys.
Ficord-type inlets, such as Guatsinc Sound, Holberg Inlet and
Rupert Inlet afford navigable water access to large areas within

the interior of the north island region.

The climate of northern Vancouver Island is typical of a wet
coastal northern latitude area: rainfall averages 140 cm. to 165
cm. annually, with the majority of this precipitation occurring
as rain between the months of October to March. A considerable
winter snow pack develops at elevations greater than 750 metres,
and snow sometimes occurs at sea level, however these lower level
snowfalls seldom remain on the ground for more than a few days.

The temperature ranges from -10 degrees to 32 degrees Centigrade.

The north island area is sparsely populated, with Part Hardy
being the largest population centre (population 4,500 ). Other
smaller communities include Port McNeill (population 2,500),
Alert Bay (population 1,000}, Saointula (population 400), Coal
Harbour (population 500), Port Alice (population 500), and
Holberg (population 250). In addition to these smaller population
centres, fishing villages such as Winter Harbour and logging
camps such as Mahatta River have a very small population base and
are subject to seasonal fluctuations in activity (i.e. during the

fishing season).
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The chief industry of the north island area is forestry and
lumber: the area is extensively logged for pulp 1logs, sawmill
logs, and cedar shake and shingles. A pulp mill is located at
Port Alice, several small sawmills and shake mills are located in
the area, however, the bulk of the 1lags are dumped into the
inlets, sorted, and boomed or barged to major mills on the lower
mainland or lower copastal areas. Secondary industries are
fishing and mining. FPort Hardy, Alert Bay, and Winter Harbour
have long been important bases for a fishing fleet, many boats of
which come Ffrom larger centres in the south during the summer
fishing season. During the last decade, the mining industry has
established itself as an important industrial base in the area:
Utah Mines Island Copper Mine on Rupert Inlet, approximately 15
km. southwest of Port Hardy, employs approximately 350 people.
A relatively high level of mineral exploration activity in the
area during the past two to three years indicates that mining

will become increasingly important in the area in the future.

Since 1?72, when the Island Highway was completed from Campbell
River to FPort Hardy, the north island area has seen a marked
increase in tourism. Prior to 1979, the area area was only
accessible by driving some 400 km. of rough gravel logging raads
and few tourists would venture to the area. The new paved road

has opened the area to tourist traffic, although the campsites

and other tourist facilities are still gquite limited.



The present study is designed to provide general geclogical and
other pertinent information such as land ownership, mineral title
ownership, the general infrastructure and other details on the
Northern Vancouver Island area and specifically those sedimentary
areas which have the potential of containing economically
recoverable reserves of coal. Field reconnaissance work, coupled
with informational research, has resulted in the estimation of
the amount of potential in—-situ coal reserves in each of the
basinal areas, however these are placed under the term "estimated
resources" and are speculative in nature. Conclusions and
recommendations as to where the client should apply for copal
licences and where further exploration work should be carried out

are contingent on management policies regarding the following:



It

Management ‘s overall impression of coal marketability and

the short term and long term predicticns of world coal

prices.
Management 's policy on the scale of possible mining
devel opments. The economies of scale that determine the

viability of certain reserve areas are important when

considering detailed exploration and evaluation work.

Management ‘s policy with regards to the type of mining
development, i.e. underground or surface operations.
Certain areas, due to their physiographic and geonlogic
setting, may lend themselves to underground rather than

surface production.

Management ‘s willingness or unwillingness +to be exposed to
potentially sensitive environmental issues that may arise

from proposed mining developments on Vancouver Island.

is hoped that a general study of this nature will provide

the basis for an initial assessment of each of the areas in

question, keeping in mind the above paints.



Chapter 2

SUMMARY

This study consisted of regional field reconnaissance and
historical research of the petential coal-bearing beds of the
Lower and Upper Cretaceous on northern Vancouver Island. As a
result of the work, a number of Cretaceous areas have been

identified and evaluated :

i. The Suquash Basin - This is an area of Upper Cretaceous
beds situated on the northeast coast of Vancouver Island,
between the towns of Port Hardy and Port McNeill. It
includes an area of roughly 128 sq. km. along the
coastline, in a narrow strip approximately 32 km in length
by 4 km in width. In addition, a large portion of the
basin lies beneath the waters of Gueen Charlotte Strait,
Broughton Strait and the western part of Malcolm Island.
Past exploration and development work has identified a
number of coal seams, one of which was mined. However, the

great amount of parting material (an average 50 % of the

total seam section



sy discouraged development. While previous work has shown that
there is no potential for economic development on the land-based
paortion of the basin, the absence of any work done on the
offshore portion leads to the possibility of the seam partings
diminishing, resulting in a workable, structurally favourable
cocal seam development. This large submarine area could contain a
possible 20 - 30 million tonnes of in-situ coal resources. While
off-shore exﬁlnratiun costs are very high, this offshore area
could be controlled at no cost to the client, because of the
current Federal-FProvincial disagreement on offshore resource

ownership (see Section 7.1).

The Cpal Harbour Area — The Coal Harbour area refers to an area
of Lower Cretaceous sediments covering approximately 2,227 ha on
the north side of Rupert and Holberg Inlets, surrounding the
village of Coal Harbour. Two coal horizons have been identified
within the Lower Cretaceous strata, however, the current work and
past mining indicate that both zones are extremely dirty. This
fact, coupled with the steep dips, makes the area a poor
exploration risk, even though a total possible resource of 27.5

million tonnes is indicated.

The Holberg Inlet Areas (Hushamu Creek and Cleskaugh Creek) -
These areas, located on the north shore of Holberg Inlet west of

Coal Harbour, are two small remnants of preserved sediments that

are isolated from the main part of the sedimentary basin at Coal



Harbour. Turn of the century exploration located a 4.0 metre coal
seam in one of the areas (probably Hushamu Creek). Current work
shows an abundance of coal float in Hushamu Creek, and structural
information indicates that the area may contain some surface
recoverable coal resources, with underground mining above sea
level also likely. Assuming 2.5 metres of clean coal, the total
possible in-situ coal resource for the Hushamu Creek area is 11.9
million tonnes, and for the Cleskaugh Creek area is 6.0 million

tonnes {(combined total = 17.92 million tonnes).

The Winter Harbour Area ~ This area refers to widespread Lower
Cretaceous sediments occurring northeast of Winter Harbour and
also on the north shore of @uatsino Sound, from Koprino Harbour
east to Guatsino, and extending inland to the north. Neither old
exploration work nor the current study has revealed positive
indications of significant coal seams occurring in these areas,
however the lower member of the Lower Cretacecus has been
identified in the low, wide valley, the northeastern portion of
which is occupied by Denaad Creek. If the lower member contains
the same coal zones as those found at Coal Harbour and the
Holberg Inlet areas, this wvalley would represent the best
exploration target, considering the regular and uni form

structure.)

— 1 f_:) -
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Chapter 3

GEDLOGIC SETTING

Because of its marginal continental location, the geclogic
history of Vancouver Island is chiefly related to plate tectonics
and massive crustal movements on the FPacific margin of North
America. Vancouver Island represents submarine and later
terrestrial vulcanism associated with rifting along an ocean
floor subduction zone, formed from the Pacific oceanic plate
colliding with the western edge of the North American continent
and being subducted beneath the continental margin. These
crustal movements began in Paleozoic time and have continued to
the present. Most of the wvulcanism associated with rifting,
however , took place in early Mesozoic time 1. During the Jurassic
and Triassic periods, massive outpourings of pillow and Fflow
lavas, and aquagene tuffs formed volcanic island arcs which

eventually formed the Insular Mountain Belt, which covers

Vancouver Island, the Gueen Charlotte Islands, the Alaska

i, Muller, J. E., "Evolution of the Pacific Margin, Vancouver
island, and Adjacent Regions", Can. Journal of Earth Science,
Vol. 14, 1977



panhandle and the Wrangell and St. Elias ranges of Alaska. These
valcanic buildups are represented on northern Vancouver Island by
the thick basalts of the Triassic Karmutsen Formation, and the
major batholiths of the Bonanza Volcanics and the acidic Island
Intrusions of Lower to Middle Jurassic. These volcanic complexes
form the basement rock upon which later clastic sedimentary

wedges of Lower and Upper Cretaceocus Age were deposited.

Muller describes Upper Jurassic and L_ower Cretaceous
sedimentation in northwestern Vancouver Island as follows

- ..the eastward cnlapping wedge of clastic sediments
consists of upper Middle to Upper Jurassic, as vyet
unnamed sediments, the Lower Cretaceous Valanginian to
Barremian Longarm Formation, and the Aptian to
Cenomanian Gueen Charlotte Group. The lower formations,
mainly greywacke and siltstone, only occur in small
areas along the west coast and are only a few hundred
metres thick. Further east, the upper conglomerate is
up to 1000 m. thick and contains cobbles of volcanic
rocks and of poarphyritic granitoid rocks, presumably
derived from high level plutons. Clearly these beds
are of a clastic wedge, shed westward from the extinct
but still elevated Jurassic volcanic arc.

The general range of southwesterly dips measured in the Lower

2. Muller, J. E., "Evolution of the Pacific Margin, Vancouver
Island, and Adjacent Regions™, Can. Journal of Earth Science,
Vol. 14, 1977



FIGURE 3
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TABLE OF FORMATIONS OF VANCOUVER ISLAND®

PERIOD| STAGE | GROUP | FORMATION e LTHOLOGY
v late Tert.vole's of Port McNeilll  Tvs
6 SOOKE BAY mpl S8 conglomerate, sandstone, shale
s EOCENE to CARMANAH eol¢ |1.200 | sandstone,siltstone, coglomerate
E OLIGOCENE ESCALANTE eTe | 300 | cohglomerate, sandstone
U eorly EOCENE METCHOSIN efm (3000 | basaltic lava,pillow lava,breccia, tuff
AAAESTRICHTIAN GABRIOLA uKGa| 350 | sandstone, conglomerate
SPRAY uKs [ 200 |shale,siltstone
GEOFFREY uksG IREY conglomerate, sandstone
NORTHUMBERLAND uKnN | 250 | siltstone,shale, sondstone
:‘_' CAMPANIAN NANAIMO | DE COURCY uKpg| 350 | conglomerate, sandstone
« CEDAR DISTRICT uKco| 300 | shale,siltstone,sandstone
- EXTENSION - PROTECTION| uKEr| 300 | conglomerate sandstone,shale, coal
L HASLAM uKH | 200 | shale,siltstone,sandstone
u 8 SANTONIAN COMOX vKc | 350 sondstone.conglomeraié. shale, coal
N | c;bt%h:‘:ﬁ'&n QUEEN conglomerate unit IKoc| 900 | conglomerate, greywacke
o E APTIAN ? | CHARLOTTE| siltstone shale unit IKap| 50 | siltstone, shale
:: | m&m LONGARM IKy | 250 | greywacke.conglomerate, siltstone
] - . -
b3 ﬁéggm‘lﬂgvll&“ Uppesre{;;:::;;cun“ uls | 500 |siltstone,argillite,conglomerate
élg ;-?E:I::;g:\lm‘; BONANZA volcanics 1Js {1500 g?r?gr"bcrgt l‘;ngogrtécylsg&tuff breccia,
_?’ Z ISINEMURIAN]| - HARBLEDOWN 1in . | argillite, greywacke, tuff
Ul [ NORIAN PARSON. BAY hrs | 450 | fOe e iy S ngl e
53 KARNIAN VANCOUVER| QUATSINO vka | 400 | limestone |
< - KARMUTSEN muRk [4.500 | basaltic lava, pillow lava, breccia, tuff
E E LADINIAN sediment - sill unit Rds| 750 | metasiltstone, diabase, limestone
VIiT. BUTTLE LAKE CPsL| 300 | limestone,chert
6 ;é SICKER sediments CPss | 600 | metagreywacke,argillite, schist,marble
8 g: voleanics CPsv |2.000 | basaliic to rhyelitic metavolcanic
3 = flows, luff, agglomerate
L
S 23

¥ Courtesy: Muller, J.E., "Geology of Vancouver Island"
G.85.C. No. O0.F. 463, 1977



Cretaceous sedimentary sequences around £Cpal Harbour and the
uatsino Sound area during the current field reconnaissance
reinforces Muller’'s theories of eastward onlap during Lower
Cretaceous time. Muller continues:
The Early Cretaceous shelf sequence of the west coast
is succeeded by the Upper Cretaceous Nanaimo Group of
eastern Vancouver Island. Only in one place in the

central northern part of the island are the two
sequences believed to be in stratigraphic contact.

Elsewhere Upper Cretaceous sediments overlie with
marked unconformity pre-Cretaceous rocks including
Jurassic Island Intrusions. The mol asse—-type

coal—-bearing marine and deltaic deposits of sandstone,

siltstone, shale, and conglomerate contain Santonian to

Maestrichian fossils........

-essethe Early Cretaceous basin was on a shelf

sloping southwestward to the Pacific Rim trench. The

Late Cretacecus "Georgia Basin" was inboard of emerging

Vancouver Island ranges and deepened to the northeast.
This difference between Lower and Upper Cretaceous sedimentary
buildups is clearly evident in the field: in the Late Cretaceous
Suquash area, measured dips are predominantly to the northeast
and east, as opposed to general southwesterly dips measured in
the Lower Cretaceous sediments in the Coal Harbour area. The
significance of this can be found in the differing
characteristics of the rock types in each of the areas, and more
importantly, the characteristics of the coal seams. It also
means that oabservations and conclusions drawn from the Late

Cretaceous area can not be inferred for the Lower Cretaceous

areas, because the source areas for sedimentatiaon are different.

4
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FIGURE 4

RELATIONSHIPS OF FORMATIONS OF VANCOUVER ISLAND®
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3.2 Structure

Post-Cretaceous structural defarmation in the narthern
Vancouver Island area is responsible for the preservation of a
portion of both the Lower Cretaceous sediments around Coal
Harbour, Ouatsino and Holberg Inlet, and the Late Cretaceous
sediments of the Suguash area on the northeast coast. This
structural deformation manifests itself in the form of major
normal {gravity) faults which, in many cases, are bounding
features of sedimentary areas: the sediments of the Cretaceous
are preserved on the downdropped structural blocks. In many
cases, this faulting occurs as a number of related ’'step’
faults. This is best exemplified along the southwest edge of the
Suquash area, where two or possibly more sub-parallel normal
faults, trending in a northwesterly direction, represent the edge

of the basin.

In addition to the predominant faulting, Fost-Cretaceous
movements have resulted in minor folding. This folding is not
clearly evident 1In surface exposures because the folds are
generally gentle and broad with shallow dips, however, drilling

in the Suquash area has confirmed their presence (see Figure 5.).



The Post-Cretaceous structural deformation evident in the
northern Vancouver Island area is chiefly the result of Tertiary
Volcanic activity and wuplift. However, many workers have
attributed fault movements in Tertiary time as occurring along
pre—existing fault and fracture planes that originated during the
major rifting that occurred during the Triassic.
3
Muller describes Late Tertiary vbolcanic rocks near Port
MciNeill:
i_ate Tertiary volecanic rocks are exposed in small
areas south of Paort McNeill. They are basalt,; almost
unconsolidated tuff and breccia, volcanic boulder
conglomerate and light—coloured dacite tuff.
These are exposed south of O0'Connor Lake. Alsao, they are evident
approximately 5.é8km southwest of and 6.4 km west of the town of
Port McNeill as two peaks, shown on Appendix Map I as Cluxewe
Mountain and an unnamed, smaller hill approximately 2.4 km to the
northwest. These Tertiary upwellings have decidedly affected the
sediments, as a vertical volcanic dyke was cbserved on the beach

south of the Suguash Mine striking at 30 degrees east of north,

or directly in 1line with the smaller peak. This dyke intruded

3. Muller, J. E.,"The Geology of Vancouver Island",1277



the sediments probably through a joint or fracture plane
resulting from stress placed on the sediments as a result of the
Tertiary uplift. Frequent parallell joint sets in adjacent
sandstones also exhibited similar corientation. It is theorized
that additional dykes not exposed occur in a radial fashion from

the centres of these Tertiary volcanic occurrences.

F.4 Surficial Geology

The northern part of Vancouver Island has been subjected to
glaciation during the Fleistocene and also some earlier period,
when glaciation covered the Georgia Strait, the Gueen Charlotte
Strait and the entire island with a continuous ice sheet
originating on the mainland and flowing southwest 4. During the
FPleistocene a number aof glacial sequences originated from centres
on Vancouver Island, and ice flowed in all directions from these

centres, especially down the major valleys such as the Nimpkish

Valley, south of Fort McNeill.

Glacial erosion and scour occurred on the higher elevations,
while varying thicknesses of glacial debris and cutwash material

were deposited on the lowland areas, in particular the relatively

4. Muller, Jd. E.,"The Geology of Vancouver Island",1977



flat-1lying sedimentary basins. This glacial deposition has
masked the underlying sediments very effectively on northern
Vancouver Island, especially in the Suquash area, where
unconsolidated overburden is known to be up to 100 metres 1in
thickness. Surface exposures of Cretaceous sediments are thus
few 1in number, and occur along the tideline where the erosive
action of the sea has uncovered the bedrock, or along major fault

contacts, where scarp lines accur.



Chapter 4

THE SURUASH BASIN

The Suquash basin is 1located on the north end of Vancouver
Island, at Latitude 50 Degrees 38 Minutes and Longitude 127
Degrees 135 Minutes. An extensive lowlying area underlain by
coal—-bearing sediments of Upper Cretaceous age occurs between the
towns of Port Hardy and Port McNeill (see Figs. 1 & 2). This
sedimentary area, known as the Suquash basin, is approximately 32
km. in length and 4 km. in width, parallelling the coastline.
The abandoned Sugquash coal mine is located approximately midway
along the length af the sedimentary area on the coastline where

Suquash Creek enters the Queen Charlotte Gtrait.

Port Hardy, the chief commercial and population centre in the
area, 1i1s located at the northwestward extremity of the
sedimentary basin. Approximately 4,500 people reside in Fort

Hardy, which 1is chiefly a service centre for the local longging

industry and Utah Mines Island Copper Mine, located on the north



shore of Rupert Inlet. Secondary industries are commercial
fishing and tourism. Port Hardy is served by regular daily jet
service from Vancouver, as well as prop service from Vancouver to
Campbell River. It is also served by the B. C. Ferry Corporation,
which operates a large ferry from Vancouver +to Port Hardy to the
tlueen Charleotte Islands and return. Port Hardy 1s accessible
from scuthern Vancouver Island by a paved highway from Campbell
River and points south. It 1s approximately a S hr. drive from

Nanaimo.

The smaller town of Fort McNeill is. located approximately 35
km. southeast of Port Hardy. It contains approximately 2500
people and relies heavily on the 1local 1logging industry, with

some fishing and tourism.

The western margins of the Suquash basin are accessible by the
paved Island Highway which runs to Ffort Hardy, however the
greatest majority of the area is inaccessible by road, except for
a few private logging roads. Much of the area is laow-lying,
SwWampy and covered with dense vegetation, making walking

difficult.

The western portion of Malcolm Island, which is separated from
Vancouver Island by Broughton S5trait, also makes up part of the

sedimentary area. This part of Malcolm Island is uninhabited,

however parts of it are accessible by logging road from Sointula,



a small logging and fishing village located on the southern shore
of Malcolm Island. In addition to the western part of Malcolm
Island, a good partion of the Suquash sedimentary basin lies

beneath EBroughton Strait and the Oueen Charlotte Strait.

S
A. K. C. James describes early developments at Suquash:

"Indians of the Beaver Harbour area brought specimens
of coal to Dr. W. F. Tolmie at Ft. McLoughlin 1in the
vear 1835. In 1847 the Hudson’'s Bay Company decided to
open up a mine in this area to supply steamships with
bunker fuel. A party of miners arrived from England in
1849, and mining was carried ocut on a limited scale
until 1852. It is believed that the workings were in
outcrops at Suquash, and that about 10,000 tons of coal
was mined. The workings were abandaoned after the
discavery of richer deposits at Nanaimo, ’

While there is no evidence of these earliest workings, it is
believed that they were located in a thin .5 to .8 meter coal

seam which is evident at low tide near the mouth of Suquash

Creek.

Boreholes drilled along the shore near the mouth of Sugquash

5. James, A. R. C.,"The Coalfields of Vancouver Island"”, 19672,
pp- 34



Creek by Pacific Coast Coal Mines Ltd. in 1908 identified a coal
seam at a depth of 173 ft. A. R. C. James goes on to document
development work done by this company:

A shaft was sunk 200 ft. from the shoreling to the
No. 2 seam. This shaft was a twin—compartment shaft 6
by 10 feet in the clear. Between 1209 and 1914 about
12,000 ft. of development drivage was done in the
seam. IThe workings extended 1,350 ft. south of the
shaft. Two pairs of dips headings were driven east
northeast, one for 1,200 ft., or 1080 +t. beyond the
shoreline, and the other for 500 feet. A longwall face
800 ft. long was apened up to the south of the shaft
on the landward side but was only worked on a very
limited scale. A start was made on the sinking of a
large new shaft 1,500 +t. sogutheast of the original
one. All work was suspended on the outhreak of World
War I and was not resumed again until 1920. The
original shaft was then unwatered and a considerable
amount of location work was done on the surface with a
view to handling a large production. However, in 1922
all operations ceased. According to reports, 12,000 to
16,000 tons of coal was mined in the period from 1909
to 1914 by Pacific Coast Coal Mines Ltd.

It is interesting to note that +the entire operations of Pacific

Coast Cogal Mines Ltd., including their Nanaimo coal mines, ceased

and the company went out of business.

It was much later that some development was again attempted in
the Suquash Area. In 19532 a small publicly—traded company named
Sugquash Collieries Ltd. was formed to develop the coal reserves
in the area. The old shaft was pumped out and some sampliing of
the seam was undertaken, however actual mining operations never

got underway and the leases were dropped.



British Columbia Hydro and Power Authority acquired an option on
the Suquash area from Cobre Exploration Ltd. in 1974. A detailed
diamond drilling program was carried out in the area northwest
and southeast of the old Suquash Mine (see boreholes labelled
5-74-01 to 5-74—-13 on Appendix Map 1). Apparently the intent of
B. C. Hydro was to identify a minimum of 70,000 million short
tons of coal in this area in order to satisfy requirements for a
coal~fired generating station on Vancouver Island. The results of
this drilling were apparently not very encouraging, as shortly
afterwards, Hydro dropped all of the coal licences in the Suquash

area.

In 1979, a small Vancouver company named Ramm Ventuares Ltd.
took out 17 coal licences covering most of the sedimentary area
adjacent to the eld Suguash Mine. This property was then optioned
to Filtrol Corporation of Los Angeles, California who were
looking for a source of coal to supply their Columbia Cement
FPilant at Bellingham, Washington. Filtrol drilled 5 rotary
drillholes in the area adjacent to the old Suquash minesite (see

boreholes labelled SU-80-01 to SU-B0-035 on Appendix Map I).
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Again this exploration work was not encouraging and this company
subsequently dropped their option on the property. Ramm Ventures
Ltd. let the licences lapse and since that time there has been no
activity in the Suquash area. Currently there are no existing

coal licences or freehold rights in the Suquash area.

Surface geology is difficult in the Suquash area because of an
excessive amount of glacial overburden, a thick cover of
vegetation, low, swampy conditions and limited access.
Reconnaissance work consisted of dip and strike measurements
along the shoreline southeast of the old mine, and an examination
of the western part of Malcolm Island, which included driving all
accessible logging roads in the area and a beach traverse along
the shoreline on the northwest side as far as Graeme Point. Some
road mapping was also undertaken along the Island Highway towards
Port Hardy, as well as some of the secondary roads around Fort
Rupert and the Port Hardy Airport. Because so much work has
previously been undertaken in the area, little time was spent on

surface geology.



Upper Cretacecus sediments of the Nanaimo Group outcrop alcocng the
coastline of Vancouver Island between the towns of Port McNeill
and Port Hardy. The sedimentary area covers approximately 140
sq. km. along the coastline in a narrow strip 35 km. in length
by an average 4 km. width. In general, these sediments dip
gently to the northeast at less than 10 degrees, although surface
readings indicate that south and southeasterly dips predominate
in the southern one-half of this area. The sedimentary area is
bounded on the southwest by a series of sub-parallel normal
faults which are downthrown to the northeast. Minor cross—faults
farm the northwest and southeast 1limits of the sedimentary
basin. Triassic Karmutsen Fm. basalts, with some minor
uccurrencés of Jurassic Bonanza Group volcanics as well as some
Tertiary intrusive activity near the southern end of the
areal{refer to Chapter 2.), form the highlands surrounding the
basin. Drilling indicates that a minimum of 400 meters of
sediment occurs near the coastline, with the base of the
sedimentary pile not reached in any of the drillholes, except
near the margins of the basin where some pinching out occurs. A

large part of the basinal area occurs beneath the waters of

Broughton Strait and Gueen Charlotte Strait. It is also supposed



that the western one-half of Malcelm Island is underlain by
sediment. The part of the basin lying beneath water and beneath
Malcolm Island is estimated to cover approximately 120 sq. km.
This estimate is arrived at by plotting the contour of the S0
fathom water depth, which appears to mark the edge of a fairly
flat shelf which extends some distance under the water northwest
of the northwest shore of Malcolm Island. This is further

substantiated by aeromagnetic data which sudgests that the

)
sedimentary body extends seaward for a considerable distance.
7
J. E. HMuller dates the sediments in the Suquash area as being
of the Upper Cretaceous Nanaimo Group belonging to the

Northumberland and Delourcy Formations of Campanian age (see Fig.
3). These two formatiocnal divisions belong to the third
depositional cycle in the Nanaimo Group sequence, occurring above
the Extension—Protection and Comox Formations, which are the
well—-known and highly productive coal-bearing formations of the
Nanaimo and Comox areas of east-central Vancouver Island. In the
field the drab-coloured sandstones and buff-weathering pebble
conglomerates of the Nanaimo Group are not easily relegated to
their respective formational units. Earlier workers have

caorrelated the coal -bearing sequence in this area to the

6. James, A.R.C.,"The Coalfields of Vancouver Island",1924%,pp.36

7. Muller, J. E.,"The Geology of Vancouver Island",1977
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Extension-Protection Formation. It must be assumed that Muller
relied on fossil dating to place the age of the BSuguash
coal-bearing sediments as slightly younger than
Extension-Protection Formation. The quality of the coal at
Suquash as documented by D. B. Dawling and others is that aof
slightly lower rank than the Comox and Extension—Protection

Formations, which would tend to support Muller s conclusions.

Not all of the recent drilling records are available to this
author, however, the most recent 1980 drillholes (see Appendix
II1.) indicate that a large number of very thin coal seams were
intersected throughout the area on the landward side of the old
Suquash Mine. Figure 5. illustrates the correlation of the
various coal seams between holes. The No. 2 Seam horizon, which
was previously mined, appears to thin and pinch out 1n a
saoutherly direction. The most well-developed seam in hale
SU-80-01 at 294 m and in S5-74-04 at 215 m is interpreted as a
lower seam than that mined in the 1?220°'s. Figure 6. illustrates
this seam intersection as interpreted from the geophysical log of
hole SU-80-01. It is evident from the drill records and the
underground seam sections from the old mine workings (see Figure
7.) that an inherent characteristic of coal seam generation in
the southwestern part of the basinal area is that of a constantly

changing depositional environment that caused numerous shale and

dirt bands to appear throughout the seam section. The drilling
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shows that this characteristic was not a localized feature that
was coincidental with the original mine location. However, the
lack of information to the seaward side of the old mine does not
allow this characteristic to be extrapolated in an easterly and
northeasterly direction.

8
The conclusions resulting from the 1980 drilling are :

With the exception of that area to the north and west

af the Keogh River mouth i.e. adjacent to the ~Port
Hardy Airport, there is no potential for near—-surface
strippable reserves of coal. This is due to the
thinness of existing coal seams and the extreme

thickness of unconsolidated sands and gravels.

With the exception of the north half of Lot 12, the
northeast quarter of Lot 13, the southeast quarter of
Lot 15, the south half of Lot 16 plus an undetermined
area east and southeast under the sega, there is no
potential for underground coal reserves that would be

amenable to conventional underground methods. This is
due to the thin and dirty nature of existing coal
sSeams.

Because of the increase in the number and thickness
of coal bands from Hole 5-74-04 to SU-B80-01, it would
appear that the basinal environment necessary for the
generation of coal is enhanced to the south and east of
the abandoned Suquash Mine. Most of this area is
covered by sea, except for the 940 acre area mentioned
in Foint 2. If future exploration is contemplated, it
is recommended that it be concentrated in this area.

An area of potential in-situ coal resources has been outlined on
Appendix Map I which roughly corresponds to the above—-mentioned

area. The coal resources which may lie within this area are

8. Abcon Engineering Ltd.,"Geological Report on the Suquash Coal
Project, Port McNeill, British Columbia",1980,pp 13.



discussed in Section ¥$.5.2. .

4.5.1 Coal Guality

Notwithstanding the abundance of shale and dirt bands within the

coal seams at Suquash, the rank of the
Volatile Bituminous "B" or "C" (ASTM),

rank than coals of the Nanaimo and Como

coal! is that of High
which is of slightly lower

® basins.



The following documents sampling from the 52 metre (17
?
levgl of the Suguash Mine :

A "grab sample" taken from the foot of the shaft:
Moisture. .. ... ... = P 4

Volatile Combustible Matter...... 36.2%

Fixed Carbon..cescevccnscsnaannns . 47.1%

o o O 0 ¢ ) 4
Sulphur...ceceenscecaanancnananns .. 0.98%
Calorific ValuBeeweeoaaaeana 11,580 BTUr1b.

From a channel sample of coal representing 47" in a fotal

thickness of 78". All heavy partings discarded :
Capacity Moisture : @.0%
FROXIMATE ANALYSIS : As Received Cap. Moisture Dried

Moisture..,.ceeuc.- 8.7 % .0 % -

T o 2.0 2.0 9.8

Volatile Matter... 346.0 35.9 39.4

Fixed Carbon...... 456.3 46.1 50.8
ULTIMATE ANALYSIS :

Sulphur...c.cccc... 0.4 0.4 0.4
CAL. vVALUE BTU/7LB.... 11,200 11,160 12,240
FUEL RATICG F.C./V.M. = 1.3
COKING PROPERTIES : Agglomerating, Free Swelling Index =

Soft, weak coke.
CLASSIFICATION : High Volatile 'C° Bituminous
M.M. Free, Dry F.C. = 56.9%
M.M. Free, Moist BTU = 12,520
M.M. Free, Dry BTU = 13,7860
9. "Report on Vancouver Istand Coal Holdings of

Collieries Limited", Hope Engineering Ltd., 19533F, pp.26,27

0 ft.)

seam

1.5,

Suquash



Some early work is documented from D. B. Dowling’'s 1913 report:
10

From small seam of coal on stream about
three—quarters of a mile south of mouth of Kliksiwi
[[Cluxewel]l River. This coal produces a coherent but
tender coke, and is considerably acted on by a solution
of caustic potash.

Hygroscopic Water...c.cceeenscacaasnns 3.465
Volatile Combustible Matter........ 42.23
Fixed Carbon. ... ccicesccvasvncnnannaas 37.84

10G. 00

From Suquash. This ceoal vyields a moderately firm
coke, and is considerably affected by a solution of
caustic potash, yielding a brownish-yellow colour, like
the last.

Hygroscopic Water....ccieeerannanaa.. 53.03
Volatile Combustible Matter........ 41.51

Fixed CarbonN..c.ceecccnn rsrcnnnnwana BH.52
ASh. cnveevavunnensssaaaacaanaananens 6.94
100. 00

From a thin seam at Kiuk River. This coal yields a
firm coherent coke, and 1is scarcely affected by a
solution of caustic potash,.

Hygroscopic Water....ceeecacucuncasa. 3.6&8
Volatile Combustible Matter........ 39.29
Fixed Carbon...cecuecuc.. ceemvrenenes 47.03
ASh.ceeccannas waunuesveensassnssnas 10.00

100.00)

10. Dowling, D. EB., "Coalfields of British Columbia”, 1915, G. S.
C. Memoir 69, pp- 123



These analyses indicate that other ceal seams in the Suqguash
Basin may be of similar guality to the worked seam at the 52 m.

level in the Suquash Mine.

It is difficult +to arrive at a firm conclusion on the overall
quality of coal in the Suquash area, considering the lack of
data. However, the Suquash coal is most certainliy in the High
Volatile Bituminous category, and is probably High Volatile

Bituminous "B" or "“C".

4.5.2 Potential Coal Resources

The previous exploration programs have negated the possibilities
of near-surface coal reserves, ar underground mineable coal
reserves beneath land, except for an area to the south and east
of the o©ld Suquash Mine. This 400 hectare area is possibly
underlain by a dirty coal zone containing as much as 50% parting
material and 1lving below a depth of 200 meters. The total
thickness of the zonEAis shown by the drilling to be in excess of
3 meters, of which only about 1.5 meters can be expected to be
clean coal. WUsing this 1.5 meter thickness, the in-situ reserve
potential under the land portion would be in the order of 9.1

million tonnes (assume ne dip on the coal, a factor of 22,861

tonnes/hectare, and R. D. aof 1.5 for coal). Using a radius of

Lol
]
i



investigation equal to the distance between drillholes §5-74-0&
and 5U-80-01 to project to the seaward side of SU-B0-01, an
additional 9 million tonnes is estimated as an in-situ reserve
under the sea adjacent to borehole 5U-80-01, bringing the total
to 18.1 million tonnes. Given the depth to coal and the high
percentage of waste material that would have to be mined with the
coal, this drill target is not attractive. However, there are
some indications that the thickness and number of individual coal
bands is increasing in a southeasterly direction. Additional
exploration work could conceivably identify an area of clean
coal, which would enhance the economics. This exploration work

would necessarily be offshore drilling, which is costly.

No total estimate of in—-situ coal resources is calculated for
the entire area of the Suquash Basin that has not been previously
explored (i.e. that area beneath the G@Gueen Charlotte Strait,
Broughton Strait, and Malcolm Island). However, this area is
quite extensive (see Appendix [) and could contain a large

in—-situ coal resource.
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Chapter 5

THE COAL HARBEOUR

The GCoal Harbowr area refers to  an

sedimentary deposition containing

ARER

area of Lower Cretaceous

coal measLres, located

approximately 146 bkm southwest of Fort Hardy, immediately adjacent

to the wvillage of Coal Harbouwr. The area, located on the

northeast ceast of Holberg Inlet, is

accessible by paved road

from the Island Highway {(Highway 19! near Fort Hardy. It is also

on tidewater, being accessible from the Facific Ucean on the west

coast of Vancouver Island via Forward Inlet and Ouatsino  Sound.

However, thé fluatsing Narrows, at the

eastern end of GQuatsino

Sound, limits the sire of shipping to 30,000 long tons (32 ft,

draught) into Holberg and Rupert Inlets.

The village of Coal Harbour (population 300) is dependent on

logging and fishing for its economy, however, many  of the people

working at the Island Copper Mine (Utah Mines Ltd.), located on

the northeast side of Rupert Inlet,

and 11 road km away, reside




in Coal Harbour.

The topography around Coal Harbour is undulatory. High ridges
and hills to the southwest of the village are the expression of a
massive and resistant conglomerate member. The remaining
sedimentary area is relatively subdued as compared to the rugged

volcanic areas bounding it.

The sediments cover approximately 2,227 hectares (5,600 acres),
as shown on Appendix Map I. . Access is limited to private
logging roads over most of the area. The area is uninhabited
except for the village of Coal Harbour itself. The coal rights
over the majority of the area are under the contrel of the Crown,
except for a 334 hectare tract in the middle, which is held in
fee simple by Mr. Frank Hole, a Coal Harbour resident. This
tract covers the rights under and directly adjacent to the
village, and probably stems from an old Crown grant during the

pre—1900°'s coal mining period.

The coal measures in the vicinity of Coal Harbour were known

about since the 1870°'s :

Under "Coal Mining in the Province", by W. F. Robertson,



Ministry of Mines Annual Reports, 1898, pp- 1164,1165. :

"On the North-West Coast, near @Quatsinoc Sound, coal
has for years been known to exist, this area having
been reported on by the Geological Survey in 1868, and
again by Dr. 6. M. Dawson, in the survey report for
1886.

Seams of coal, 4 feet thick, were then reported and
some little development wark done, hbhut this was later
discontinued.

In 1897, the West Vancouver Commercial Company began
development of certain areas in this district and is
reported as having met with considerable saccess, and
to be now sinking a shaft on a 5 foot seam, with some
hundreds of tons of eoal on the dump. Some 12 men are
employed in this development work, and a steam hoist
and other machinery have been erected.

The coal measures also occur and have been somewhat
prospected at Alert Bay on the Morth-East Coast,... ...
but so far none of the discoveries have received
development sufficient to show their value.”

PP - 1165, by T. Morgan :

"At Quatsino, on the North-West Coast of Vancouver
Island, the West Vancouver Commercial Company has
opened up a number of coal seams, but has not, as yet,
become a shipper.”

From Ministry of Mines Annual Report for 1899, pp. 797 : "West
Coast of Vancauver Island", by W. M. Brewer :

"Near the northwest end of the Island, in Guatsino
Sound, there has been considerable activity in
prospecting for both copper and ceoal during the past
year. The Hallidie Syndicate, of San Francisco, has
expended gquite a considerable amount of capital in
developing coal propositions, and it is reported that
cocal of a good grade is being mined from a five foot
seam. If this proves to be a good coking coal, the
West .Coast of Vancouver Island will offer such

advantageous opportunities for smelting (should the ore
bodies prove of sufficient extent and grade) as can be

found but very few localities on the American



-

-

From notes of a visit by the Provincial Ministry of Mines,

Continent."

From Ministry of Mines Annual Report for 1200, pp.

"General Developments of the Year" :

"The coal fields on Guatsino Sound, West Coast of
Vancouver Island, have this past summer received some
systematic exploration —— with what results has not yet
been learned. This coal is of good quality and in
fair—-sized bed, but the measures are suspected of being
faulted and the extent of the field has not as yet been
well—-defined. Should these coal areas prove of
consequence they will have an important bearing on the
Pacific Ocean carrying trade." ‘

From report of B. W. Leeson, Mining Recorder, @uatsino M

Division, 1903, pp. 194, 195 :

"On the West Arm iron and coal deposits have been
discovered, ... On the north side of the main sound and
on Forward Inlet, coal formation occurs, some small
croppings of a fine quality of coal being known on
Winter Harbour, although none of sufficient size to
wark."

Robertson), 1907, pp- 150-1531, 173. :

The fact that coal measures, and probably workable
seams exist on the West Arm of RBuatsino Sound has been
known for many years, as the coal seams at Coal Harbour
were at least partially prospected some years ago by a
California company, which acquired the land and did a
little work, but nat encugh to prove or disprove
whether the seams were sufficiently extensive to permit
their being worked.

Historical research indicates that the early attempts
development near the village of Cocal Harbour occurred in

pre~19200°'s period, and that exploration and development

720, :

ining

(W. F.

at

the

wor k



after 1900 moved to other areas, including further west along
Holberg Inlet (see Section entitled : The Holberg Inlet area).
This early work included the drilling of at least & boreholes and
resulted in the construction of at least three shallow shafts,
which were subsequently abandoned. Some of these old wﬁrkings
were found in the recent reconnaissance work (see Appendix II.:
Plates VI and VII.). Although at least two different coal zones
were mined to a limited extent during this early work, less than
one thousand tonnes of coal were produced from this area. The
reasaons for this are not clear, but the relatively poor quality
of the coal is the most obvious. Mr. Alfred Ilstad, an area
resident for over sixty years, remembers a story about one of the
coal burning ships coming in to Coal Harbour to bunker cocal for
the trip to Vancouver. Apparently the captain of the ship had to
stop somewhere along the coast to procure firewcod in order to
assist thé combustion of the coal. On the return trip up the
Vancouver Island coast, he related this and said that he would

never bunker at Coal Harbour again.

There has only been one attempt at exploration work in the Coal

Harbour area in recent years. This was by the same company that

drilled in the Suquash area in 1980 : Filtrol Corporation of Los
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Angeles, California. During the Suguash drilling, the drill rig
was despatched to Coal Harbour to examine the near surface
showing that occurs on the north side of the harbour. Two
shallow rotary holes were drilled, with negative results. The
geophysical logs showed one relatively clean toal tand
approximately .8 m thick, followed by a zone of shale and coaly
shale approximately 2 m thick, at a depth of 3.4 m in the first
hole. The second hole, located approximately 300 m Southwest of
the first bole, showed the same zone at a depth of 10.7 m and a
thickness of 1.8 m, towever the entire zone was of inferior

quality, with a 1 m coaly shale band within the zone.

Reconnaissance work 1in the Coal Harbour area consisted of
geclogical mapping to determine the boundaries of the sedimentary
area, examination of old mine workings, location and examination
of coal outcrops, and dip an& strike measurements of sedimentary
exposures in order to interpret the general structure. Seven
days were spent in the Coal Harbour area. Several of these days,
however , were spent in the area west of Coal Harbour along the
north shore of Holberg Inlet, where several isolated areas of

sedimentary deposition were located. While these areas are

essentially an extension of the Coal Harbour sedimentary



deposits, they are discussed in a separate section (see Section

entitled : The Holberg Inlet Coal Areas).

9.3 Structure and_Stratigraphy of the_ Coal Measures

Reconnaissance work has shown that the area cavered by
sedimentary deposits of the Lower Cretacecus in the Cocal Harbour
area covers an elongate east—west basin approximately 10 km long
by 4 km wide, occupying an area from the Island Copper Mine on
Rupert Inlet, west &to Apple Bay on Holberg Inlet. The work
identified four separate coal occurrences in the area, as shown

on Appendix Map 1. These occurrences are described as follows:

1. Located on the southeast side of Coal Harbour, approximately
200 m from tidewater up a small unnamed creek. Abundant coal
float on the creek indicated a coal outcrop. This outcrep was not
located, however an old shaft og the south side of the creek,
approximately 8 m above the creek level, was found. Abundant
coaly material and peices of coal on the spoil pile indicated
that a seam had been reached. A wooden ladder running down

the shaft plus the limited size of the spoil bank indicated that
the workings were shallow and not extensive. Additional coal
float farther up the creek pointed to an outcrop or coal exposure
but this could not be located. It is believed that these workings
were part of the work that was undertaken in the late 1800°'s, and
that a 4 to 5 ft. seam was located in this area at a fairly
shallow depth. A grab sample, labelled CH-84-01, was taken from
the spoil bank and is analysed as follows:



AIR DRY DRY

Residual Moisture A 3.599 -
Ash 7 31.02 32.16
Volatile Matter % 28.13 29.17
Fixed Carbon A 37.30 38.67
Sulphur % 0.28 Q.29
Free Swelling Index 1.5 -
CALORIFIC VALUE EBTU/1b. 9,284 2,626

2. Located on the west side of Coal Harbour, on a bank above the
tideline, where a new paved road had been constructed and a sewer
outfall into the inlet. Abundant large peices of coal were found
within the till layer and along the new excavation, indicating
that a seam lies at shallow depth in this area. This is probably
correlative to the seam found in the 1980 drilling.

3. Located on the north side of Holberg Inlet, approximately one
mile west of Apple Bay and the mouth of the Nuknimish River. This
is a4 coal outcrop that is exposed at low tide and measures as
follows:

Roof ...... covered interval

<10 m SHALE, dark grey to black, carbonaceous
and coaly throughout

.18 m COAL , bright and dull banded, brown
streak, very hard, poor quality

.08 m SHALE, as above, hard with thin coal
laminae throughout.

-18 m COAL, softer, cleaner, blocky, partially
covered

.30 m caaL, hard, resistant, blocky, dull,
dirty, undulatory floor

=30 m SANDSTONE, buff, wvery hard, fine grained,
quar tzose

30 m COAL , hard, tesistant, somewhat cleaner,

covered {1loor

1.64 m TOTAL

NOTE = Due to poorly exposed section contaminated with beach
gravel and badly weathered nature of outcrop, a channel sample
was not taken. However, a grab sample to give some indication of
coal quality labelled CH-84-02 was taken and analysed as follows:



AIR DRY DRY

Residual Moisture A 1.99 -

Ash % I9.464 40. 44

Volatile Matter y 4 246.19 26.72

Fixed Carbon A 32.18 32.84

Sulphur 7 0.32 0.32

Free Swelling Index 1 -

CALORIFIC VALUE BTU/1ib. 8,166 8,332

4. Located on the northwest side of Rupert Inlet, approximately

500 m southwest of mine buildings at Island Copper {(Utah Mines).
This is another coal exposure on the tide line, partially covered
by beach gravel and boulders, so that accurate description is not
possible. The total zone is approximately 2 metres thick,
however, at least one metre in the middlie is covered, so that

the total clean coal section is not known. The floor of the zone
consists of a conglomeratic sandstone, with a greenish grey
medium—grained matrix, weathering to buff and brown. The zone
strikes at 250 degrees, and dips to the south into the inlet at
30 degrees.

The above coal occurrences, coupled with the historical
infarmation, indicates that at least two coal zones occcur within
the lowermost 250 metres of sediment in the Coal Harbour area.
The uppermost zone (Eoal Occurrence Nos. 1 & 2) accurs within 50
stratigraphic metres below the contact of the massive
conglomerate unit that forms the high ridges and hills on the
southeast side of Coal Harbour (see Appendix II, FPlate V.). The
lower coal zone (Coal Occurrence Nos. 3 & 4) occurs near the base
of the sedimentary section and could be expected to approach the
surface near the margins of the sedimentary area. Both of these
zones show thicknesses of 1.5 to 2 metres, however, there are

strong indications that the ash content of the coal is high and

significant rock bands occur within the section.



As previously stated, the Lower Cretaceous sediments in the

Coal Harbour area are composed of two main units:

]

1. the upper unit- a thick—-bedded massive pebble conglomerate,
with interbeds of cross-bedded medium—grained sandstone
containing clasts of coaly material. The total thickness
of this unit is estimated by Mullerll to be 900 metres,

however, only the lowermost 200 metres occurs southeast of

Coal Harbhour.

2. the lower unit— a series of clay—-shales, sandstones, minor
conglomerates, siltstones and coaly beds up to 350 metres
thick. Many of the clay—shales are light in colour, soft
and plastic. Some of the sandstones contain a high c¢lay

content, which makes them soft and sticky when weathered.

In general, the area of sedimentary deposition is bounded by
normal faulting, with the sediments preserved on the downdropped
side of the bounding fault structures. Dips on the sediments are
generally to the south. In most cases,; observed dips were in the
20 to 390 degree range. The structure becomes more complex to the
northwest, where numerous secondary fault structures can be
inferred from the lineal depressions in the topography, and the

presence of isolated volcanic exposures within the general

i11. Muller, J. E., "Geology of Vancouver Island", 6. 8. C. No.
O0.F. 463, 1977
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confines of the basin (e.g. Coal Occurrence No. 3).

Due to uniformly steep dips, thinness of coal seam sections and
lack of favourable structural complications such as anticlinal
folds, the possibility of significant strippable coal resources
in the C€Coal Harbour area is virtually nil. This conclusion is
also reinforced by the massive, thick-bedded conglomerate unit
found immediately abaove the uppermost coal zone, on the east side

of Coal Harbour.

Potential underground coal resources can be inferred for the

area, assuming the following:

i. That two coal zones occur within the basinal area, as shown

by the reconnaissance work and previous mining operations.

2. The gross thickness of each of these two zones is 1.5
metres. However, this thickness includes a good proportion
of non—coal and parting material, which has been shown to
exist in some locations. Current information indicates a

net, or clean coal thickness of 1 metre for each of the

zaones. This fiqure of 1 metre will be used for the purpose .
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of estimating inferred coal resources.

The two zones are uniform and continuous from their
respective outcrop lines, daowndip to a maximum cover depth
of 600 metres. There is, however, some evidence 1in the
form of old borehole record512 that indicates that this

might not be the case, especially when considering the

lowermost coal zone.

The two zones dip uniformly at an angle of 20 degrees.
Obviocusly there will be some structural complications which
will affect the dip, however for the purpose of estimating
resources, a 20 degree dip, which reconnaissance work has

shown to be the average in the area, is sufficient.

Dowling, D. EB., "Coal Fields of British Columbia”, G.S5.C.

Memoir #49, 1915, pp. 137 - 1490



TABLE 1. — Estimated in—-situ coal resources, Coal Harbour Area

COAL ZONE STRIKE DIP AREA TONNAGE MILLIONS
LENGTH DISTANCE FACTOR OF TONNES
m m ha t/ha
UPPER 4,800 1,000 480 14,500 7.0
L OWER 8,850 1,600 1,416 14,500 20.5
TOTAL e s e mmaammna e s e e e e s .. “aanEna C27.5

As a result of the above calculations, it is concluded that
27.5 million tonnes of in—-situ possible coal resources could
occur in the Coal Harbour area, to a maximum cover depth of &0G

metres.

9.7 The Holberg Inlet Coal Areas

This section deals with a number of sedimentary occurrences along
the north shore of Holperg Inlet, west from Coal Harbour. These
areas are cut off from the main sedimentary area around Coal
Harbour by volcanic rocks of the Jurassic Bonanza Group. They are
dealt with separately in this section because they are detached

from the main sedimentary area.

— Ao _.



3.7.1 Early Coal Mining Developments

The area along the north shore of Holberg Inlet (or the West Arm,
as 1t was earlier named) was prospected in the early 1900°s. The
following excerpts are from Ministry of Mines Annual Reports-—
From report of B. W. Leeson, Mining Recorder, Quatsino Mining
Division, 1903, pp. 194, 195 :

"On the West Arm iron and coal deposits have been
discovered, ... On the north side aof the main sound and
on Fforward Inlet, coal formation occcurs, some small
croppings of a fine quality of coal being krnown on
Winter Harbour, although none of sufficient size to
work."

From Leeson’'s report of 1904 :

"It is reported that a Mr. Pearson, of Vancouver,
with three others, arrived by a recent steamer at the
West Arm to bore for coal, but the extent of their
intended operations has not been ascertained.”

From Leeson’'s report of 19205 :

"Mr. Pearsaon, of Vancouver, is steadily werking on
the West Arm, employing three to five men running
tunnels and drilling for coal, but with what result is
nat yet known."

From notes of a visit by the Provincial Ministry of Mines, {(W. F.
Robertson), 1907, pp. 1530-151, 173. :

The fact that coal measures, and probably workable
seams exist on the West Arm of RQuatsino Sound has been
known for many years, as the coal seams at Coal Harbour
were at least partially prospected some years ago by a
California company, which acgquired the land and did a

little work, but not encugh to prove or disprove
whether the seams were sufficiently extensive to permit

their being worked.

By



About midway in the length of the West Arm, on the
north side, the coal-bearing formation shows up on the
beach, these measures extending to the west for pretty
near the length of the Arm. For some years the Guatsino
Coal Syndicate, under the manaagement of Mr. Thos. P.
Fearson, has been prospecting for coal 1i1n this area,
and, in 1905, put down three boreholes at what is known
as Fearson’'s Lower Camp. The first hole was put down
near the beach to a depth of 15346 ft.; the second hole
was sunk about one-third of a mile inland and was
drilled to a depth of 218 ft., while the third hole was
put about three—quarters of a mile inland and was
drilled to a depth of 40 ft.. In none of these holes
was any coal encountered of workable thickness, some
three or four inch seams were encountered in the second
hole and also some gas, but the workings were
eventually abandoned.

Mr. Pearson then moved westward along the Arm to
within three or four miles of its western extremity,
where he established his “Upper Camp’, and 1in the
vicinity took up ten prospecting areas. On one of
these areas he was able to locate a very fair seam of
coal, somewhat impure at the cutcrop but containing
great possibilities. The point at which the coal
outcrops i=s about one mile from the Arm on the steep
bank of FPearson Creek, 100 ft. above the bed of the
cresk and 175 ft. above sea level. The seam dips S.
30 degrees W., at a moderate angle, into the bank and
towards the Arm.

The work so far done is not claimed to be more than
prospecting work, but consists of an upper tunnhel, a
rock cross—cut adit tunnel, which at 80 ft. in cuts a
coal seam, the outcrop of which is visible higher up in
the hillside. At a somewhat lower 1level, the second
tunnel, also a rock cross—cut adit tunnel, has been
driven, reaching the coal at 110 +Ft. 1in. A slope in
the coal connects the two levels and has been sunk
about 30 ft. below the lower level, while 1in from the
tunnel, a drive about 1530 ft. 11ong has been made in
the coal and along its strike.

To prove the coal further to the dip, a borehole was
being put down, which was then down 110 ft., and if the
dip held true, should strike the seam at a depth of 120
ft..

The seam, as exposed, lay under a clay—-shale and over



a sandstone, giving the following section in descending
order;

1°- 8" — Coal
@' — Clay
2° 7% — Coal
1" 0" —— Clay
4 3" —— C(Coal
3 Q" -— Black Shale % (Coal
17 Z* —— Total Seam Thickness

The various layers of coal seemed about the same
quality and a sample was taken representing the average
of the upper portion of the seam, which gave, at the
Government laboratory, the following analysis :

Moisture.......-a-.. “ammmmnn .. 1.80%
Volatile Combustible Matter.. 30.67%4
Fixed Carbomn...e.cccaracacaass 17.63%
FAY=] o S ar e mmaan . .- 47.%0%

100.00 %

"It is premature, as yet, to predict what the future
of the discovery may prove to be; 1t is a strong,
well-defined coal seam, somewhat dirty where struck,
but that trouble may disappear in a short distance.
The area of the seam remains to be determined, which
will require time, but as a prospect is such that a
railway to the Arm and good shipping facilities could
easily and cheaply obtained. The management is going
ahead slowly but surely, and within a year should have
some interesting data to present.”

From 0. A. Sherberg, Mining Recorder, GQuatsino Mining Division,

Report for 19208, pp. 145,199 :

“"The Ruatsino Coal Syndicate, under the management of
Thomas P. Pearson, has been working on its property on
the West Arm during the summer and until the latter
part of October, when the work was closed down for the
winter. Mr., Pearson expressed himself satisfied with

the results of the work so far done, and he expects to
be back again to start work in the early spring.”
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pp-

From Report of 0. A. Sherberg, Mining Recorder, Buatsino Mining

199:

On VYancouver Island, Mr. Pearson has been engaged in
developing the coal seams described in the report of
1907, on the West Arm of (Guatsino Sound, with results
satisfactory as far as they go, but more work must be
done before the ultimate value of the property will be
known."

Division, 1909, pp. 148.

From

pp-

"The coal claims situated on the West Arm of Guatsino
Sound and owned by the (Guatsino Coal Syndicate, have
been worked with a few men since the latter part of
September.”

report of 1910, pp. 153 =

“Development work has been carried on continuously
during the past year by Thomas Fearson of VYancouver, on
the coal property, situated on the West Arm of Guatsino
Sound, owned by the @uatsino Coal Syndicate. The
underground work has been extended to about 600 ft..
In the latter part of September a diamond drill was
brought here and work started on a coal property
consisting of twenty claims situated on the north side
of the main channel of @uatsino Sound, opposite
Limestone Island. The Manhattan Coal Company, which
owns a few coal claims aon the south side, will be ready
in about a week to start work on its property near
Monkey Creek with a diamond drill."”

175

"On VMancouver Island, in addition to the areas
actually being worked, there is a Cretaceous coalfield
in the uatsino Mining Division on Buatsino Sound now
being developed by Mr. Thomas Pearson and assoaciates,
which gives promise of containing extensive beds of
workable coal; prospecting workings have been in
progress here {for about four or five years, with
considerable success.”



B ]

From 0. A. Sherberg’'s Report for 19211, pp. 193, 223 :
"Under the management of Thomas F. Pearson,
development work has been carried on continuocusly on
the coal property owned by the Ruatsino Coal Syndicate.
The property is situated on the West Arm of QGuatsino
Sound. The underground work has been extended B0O ft.
On the several other claims on the Sound very little
work has been done during the year."
The references to this early prospecting work abruptly cease in
abput 171t, and no further reference to the West Arm area could

be found. There has been no further exploratiaoan activity for

coal in this area since this early activity.

5.7.2 Description of Recent Work

Recent work consisted of a reconnaissance of the north shoreline
aof Holberg Inlet, west from Coal Harbour for a distance of
approximately 18 km. Road traverses of all of the existing
logging roads in the area provided some data for the inland
areas, however, the absence of roads was a limiting factor. In
areas along the coastline where sediments were found to exist,
creek traverses were undertaken in order to define the boundaries
of the sedimentary areas. These baoundaries and other geologic

information are shown on Appendix Map I.

The maost important area in terms of favourable geology and

positive indications of coal occurrence is the Hushamu Creek area

(see Appendix Map I1.). Sandstone outcrops on the beach just east



of Hushamu Creek, dipping to the south at approximately 30
degrees. A traverse up the creek indicated that an area of
sedimentary deposition occurs on the southwest side of the
creek. Large pieces of coal float wp to 10 em in thickness
indicated that a significant c¢oal seam occurred within the
sedimentary section. The presence of numerous clayey beds along
the steep sides of the creek valley, however, has caused almost
continuous slumping of the banks, covering any exposures. A
second traverse up an unnamed creek Just southwest of Hushamu
creek confirmed that the sediments are continucous, and one
exposure of silty clay beds with coaly lenses measured a
relatively flat dip of 4 degrees to the north, indicating that

the structure is favourable.

It is conjectured that this area may be that which was
prospected by Mr. Thomas Fearson in the early 1900°'s, although no
evidence of any slopes or adits could be found. The presence of
coal float in the creek 1is sufficient to indicate that a coal
seam exists in the area, and 1t is reasonable to assume that the

seam as documented in the Ministry of Mines Reports occurs here:

1~ B" ~-- (oal
2T -~ [Clay
2° 7" -— C(Coal
1" 0" -- Clay
4 Z" —— (Coal
37 0" -~ Black Shale & Coal

13 E" — TJotal Seam Thickness



An estimate of potential in-situ coal resources can be made for
this area, using the above measured clean coal thickness o©f8.5
ft. (2.6 m) :
-~ Area of sedimentary deposition as defined by reconnaissance
mapping: 3046 ha (7936 acres)
-~ Assume a flat seam, and an 5.6. of 1.5 for the coal, which
gives a figure of 13,734 tonnes/acre, or 38,863 tonness/ha :
Therefore,
38,86% t/ha X 306 ha = 11,892,078 tonnes
or, approximately 11.9 million tonnes
of possible in-situ coal resources.
An estimate of the amount of surface mineable coal present in
this area can not be arrived at due to the scarcity of strike and

dip measurements and lack of definite information as to the

lpcation of the seam, and its attitude.

Approximately 6.5 km west of the Hushamu Creek area 1s an
additional area of potential coal-bearing sedimentary rocks, in
the vicinity of Cleskaugh Creek. This area was observed from the
waters of Holberg Inlet, however due to equipment malfunctions
and time constraints, the area could not be examined on the

ground. The topography indicates that the same type of

sedimentary section occurs here as at Hushamu Creek, and when one



examines the excerpt from the 1907 Ministry of Mines Report (see
above) detailing the location of the seam outcrop, this locality
also fits the description. Using the same clean cpoal thickness
of 8.3 Ft. (2.5 m), an estimate of potential in-situ coal
resources can be inferred for this area :
= Area of sedimentary deposition = 384 acres (155 ha)
— Assume a flat seam, and an 5.6. of 1.5 for the coal, which
gives a figure of 15,734 tonnes/acre, or 38,863 tonnes/ha :
Theretfore, 1535 ha ¥ 3B,863 t/ha = 6,023,765 tonnes
or, approximately 6.0 million tonnes of possible
in—situ coal resources.
No grab samples were taken in either of these two potential coal
areas, but some analytical data is available from the Ministery of
Mines Annual Repts. (W. F. Robertson, 1907, see above) which
indicates that, although the ash content 1is high due to the
parting material which was included in the sample, the volatile
matter is still above 30Z.

5.8.1 Conclusions

It is difficult to arrive at a positive conclusion on these areas
in light of the data furnished in this report, however, both of
these areas are deserving of further work. This work should be
fairly detailed mapping work, 1in preparation for determining a
number of locations for diamond drilling, which is the only means

to provide enough data on the structure and the thickness and



gquality of the coal seams to properly evaluate the mineability of
the areas. It is the author's opinion, however, that even
detailed mapping will not furnish much data on the geoclagy of the
coal measures, given the heavy cover of vegetation and soft,
clayey nature of some of the formations directly associated with
the coal. In fact, it can be speculated that the soft nature of
some of these overburden horizons, and probably in-seam partings,

deterred the early developments to a great extent.



Chapter &

The Winter Harbour fHArea

The Winter Harbour Area refers to an area of Cretacecus sediments
ot the north and s=south shores of Winter Harbour, which also
extends to the southeast to include a large area on the north
shore of Ouatsino Sound, around Koprino Harbour and the Indian
viltlage of GOuatsino (see Appendix Map I.) The area covers
approximately 30 =q. bim. cn the north shore of dWinter Harbour,
centering about a low wide wvalley through which Denaad Creek

figws. On the north shore of Guateino Bound 4rom Koprino Harbour

4]

east to Buatsino, and north to almozt the south shore of Holberg
Intety, the Cretaceous sediments cover an  upland area of

approsimately 80 sqg. lkm. in extent.

Arcess to the areas is confined to two private logging roads -
the read to Winter Harbour frem Holberg, and a branch road off

this road which follows the south shore of Holberg Inlet for some

distance, then swings south teo Foprino Harbour. There are some



minor secondary logging roads off these main roads but these are
very limited. The best access 1s hy water from Coal Harbour,

where small open boats can be rented.

The topography is #tremely variable, with the volcanic rocks
forming rugged, steep—-sided ridges and hogshacks. The sediments,
for the most part, are preserved in the low wvalleys or at low
i1s

elevations close to tidewater., The major excepticn to  thz

1

the area around Mt. Byng and most of the area between Koprino
Harbour and Holberg Inlet to the north-north-east : here the
massive, thick-bedded conglomerates have resisted erosion  and
tormed uplands and high, elongate ridges up to 450 metres above

sea level.

The area 1= virtually uninhabited except for Winter Harbour and
Llunatsino, which are tiny, isolated fishing villages. There are
some Indians living on reserve areas close to tidewater, such as
the reservation northeast of Winter Harbour at Denaad Creek and

the one east of Guatsino.

The area has been heavily logged in recent vyears., The Hopnanza
Yolcanics surrounding the Cretaceous sediments have received a
great amount of exploration recently, and many m@mineral claims
owned by companies such as Noranda Exploration and Cominco were

observed :n the field f{seec Appendi: Map II.}



The Winter Harbouwr and fuatsino areas received varying amounts of
exploration work 1in the early years. 5. M. Dawson of the
Seological Survey of Canada prospected the area and reported on
it in 1B86&. Between 1884 and 1911, the areas were prospected to
same extent by various companies, and some diamond drilling was
undertaken, however, no records of this drilling cccur in any of

the government reports.

The area has not been examined in recent years, and there are
no existing claims to the coal rights @ the entire area being

under the control of the Crown.

The current reconnaissance work consisted of road traverses aover
all! of the existing roads, including the secondary logging roads,
are creel traverse (Denaad Creek}), and a beach reconnaissance
along the north =ide of #uatsino Sound, from Quatsino west to

Kaprino Harbour.

No cocal seams or coal float were found over the entire area.



At Winter Harbour, some sandstones, siitstones and shale beds are
evident. These were traced for some miles to the northeast,
where at Dernaad Creek they assume a very regular, flat-lying
structure which would appear ta carry through the entire valley.
The complete thickness of the Cretacecus section in this vicinity
could not be determined, but it is estimated to be at least 300

metres.

Along the north shore of Guatsino Sound, and in the inland area
nartheast of Koprino Harkour, the entire Cretaceous area is
covered by massive, thick-bedded conglomerates which are
equivalent to the thick conglomerate beds in  the Coal Harbour
area (see GSection 4.5). A much greater thickness of these
conglomerates is preserved here, however, as come of the upland
areas are formed entirely of conglomerate up to 450 metres in
thickness. Along the north shore of Guatsino Sound, the lower
member of the Lower Cretaceous series is exposed in a few limited
sections, such as the area just east of the mouth of Bish Creek,
and on Ilstad Island, where a medium—grained sandstone contains
large blebs of shiny bitumen. Farther inliand, however, the 1lower
member 1s most likely absent entirely. This is supported by a
rack quarry expasing the massive conglomerates of the upper
member in unconformable contact with the dark green amygdaloidal
basalts of the Triassic Karmutsen Formation, approximately 1 km

northeast of Koprino Harbour.



While the presence of potentially mineable coal resources can
not ke ruled out in these areas, the current study has not
furnished enough evidence to calculate in—-situ resources.
Further to this, the absence of observed coal occurrences in the
present field work and the lack of references to any significant
seam= as a result of the early prospecting work indicates that

the area may be a poor exploration target.



Chapter 7

CONCLUSIONS AND RECOMMENDATIONS

fis a result of this study, the Upper and Lower Cretacecus
sediments of Northern Vancouver Island have been shown to contain
a number of coal horizons, which are of High VYolatile EBituminous
gquality. A number of factors contribute to the attractiveness of

coal-mining developments in the areas examined :

1. The areas are all proximal to navigable tidewater.

2. With the exception of the area immediately adjacent to the

village of Coal Harbour, the areas are uninhabited.

. With the exception of the 334 ha parcel of freehold coal
rights directly beneath and i1immediately surrcunding the
village of Coal Harbour, the areas are all controlled by

the Crown, with no coal licences current.

The follawing lists each of the areas examined, and discusses the

potential of each area relative to the others :



7.0.1 The Sugquash Area

The BSuguash area has received the most intense exploration
effarts in the past, both during the early histaory of coal mining
on Vancouver Island and during recent vyears. None of this
exploration work has been very encouraging. However, a large
part of the total basinal area has not been explored to any
degree because of its submarine nature. It is the author’'s
opinion that, in view of the information compiled in this study,
the Suquash area has the best gotential for containing a large
in—situ resource base i.e. in the order of 20 to 30 wmiliion
tonnes. Exploration and mining ta date has shown that the coal
seams over the land-based portion of the basin are of an
inherently dirty nature, containing numerous shale and rock
bands, which make them uneconomic to mine. This characteristic
was probably responsible for the cessation of mining activity in
the 1920°'s, and deterred further exploration work in recent
years. In order to make submarine mining at all attractive, this
parting contamination would have to disappear or at least
diminish to & minimum. This change can not be ruled out until
offshore exploration proves otherwise. O0f course, offshore
exploration is expensive and places an onercus front—end charge

on any cocal reserves that may be proven.
k3

The anly plus factaor that is 1n favow of pursuing Ffurther

&



investigations in the Sugquash area is the fact that offshore coal
exploration licences can be applied for in the normal way, but
can not be granted at this time, due to a Federal-Fraovincial
disagreement on offshore ownership. Instead, the FProvincial
Government refunds the application fees and grants the applicant
company a first right of refusal on the licence areas until an
eventual ruling on ownership rights comes to pass. in this way,
a company tan effectively tie up an offshore area at no cost for
an indeterminate time periocd, until +the ownership guestian is

resolved.

7.0.2 The Coal Harbour Area

The €oal Harbour area has been demonstrated to contain some
potentizl for containing reserves of coal, however, due to steep
dips, the possibility of major complicating faults, and the thin,
dirty nature of the seams, the chances of success for an
exploration effort are slim. The parcel of freehold coal rights
in the center of the area under the village of Coal Harbour adds
& complicating factor, as does the proximity of the Island Copper

Mire to the east portion of the area.

7.0.3 The Holberg Inlet Areas : Hushamu Creek and Cleskaugh

Creek

It is the author’'s ppinion that these area=z furnish the best



chance for identifying a mineable reserve of coal, although the
relatively small nature of the potential resource must be kept in
mind (see Section 4.7). Historical research and current field

wark points toc the following :

1. A relatively thick seam section of 4 metres, of which at

least 2.5 metres is clean coal.

2. Uniform structure that may vield some surface mineable

coal.

L

Underground potential above sea level, in an updip

situation.

As a result, the author would recommend further field mapping,
especially at Cleskaugh Creek. Both areas should be examined with
a view to planning a limited diamond drill program. Prior to
this, the areas should be taken under licence from the Provincial

Government.

7.0.4 The Winter Harbour Area

In wview of the absence of any coal exposures and the massive
conglomerate sections occurring over much of the area, this must
be categorized as an extreme exploration risk. I+ Ffurther work

is at all contemplated, it should be in the area to the northwest

of Winter Harbour, 1n the Denaad Creek area, where a flat-lIying



and uniform valley contains an estimated 300 metres of the Lower

Member sandstones, siltstones and shales.

&S
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FLATE ¥V : Rock guarry for logging road construction exposing beds
o+ massive conglomerate with interbedded channel sands.
Conglomeratic sandstone interbeds contain large coal clasts.
This represents the upper part of the Bueen Charlotte Fm.

FLATE VI : Coal occurrence #1, on the south side of Ceoal Harbour.
Did vertical shaft on creel bank: remains of wooden ladder down
shaft and 1lack of large amount of spoil material indicates
shallow depth to coal.
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FLATE X1 Looking southwest across Hushamu River valley,
approximately 1.2 km. from its confluence with Holberg Inlet.
Fhaota taken from bluff of Bonanza Group vDlcanics, across to the

potentially coal-bearing sedimentary area.

-t W



PLATE XII - Small fishing village of Winter Harbour on Forward
Iniet, Cuat=ino Sound area. Fhoto loopking North—north-—east

lowlying Cretaceous sedimentary area. Faulted contact between
cpdiments and Bonanza wvolcanics occurs along base of high range

of hills in background.
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