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Chapter 1

INTRODUCTION

This report summarizes field reconnaissance work uohdertaken
during November 3 to 11, 1984 by N. J. FPaithouski, . Eng. of
Teraco LCanada Resouwrces Ltd. and &. Gardner, F. Geol., under
contract to Texaco Canada Resources Ltd.. The area covered during

the field work is a large part of northern Vancouver island.

The intent of the field work was to cover as much area as
possible in the region in order to determine if any small
sedimentary basins with coal potential were missed during the
original fieldwark in the spring of 1984, This original work
resitlted in the acguisition of Coal Exploration Licences in  the
Hushamu and Cleskaugh Creek areas on the north side.cf Holberg

Inlet.
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leg bocation of Work

The new reconnaissance involved the driving of all accessible
logging roads in the area, with some foot traverses where vehicle
access was not possible. Three areas were singled out for more

concentrated work

— Northwest and on trend with the Hushamu and Cleshkaugh Creek
areas on the north side of Holberg Inlet and north and east

ot the village of Holberg.

- Morthwest of the village of Winter Harbour, where sediments
had been roughly outlined as a result of the previous work
and narthwest of the village of Quatsino, between Guatsino

Sound and Holberg Inlet.

In addition to these two areas, general reconnaissance work was
conducted in the area around Mt. Hansen and the Canadian Forces
base at San Josef, the Nahwitti Lake, Kains Lake and Georgie Lake
areas, and the large area west of Port McNeill as far west as

Alice lL.ake.
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Chapter 2

RESIONAL GEOLOGY

Because of its marginal continental location, the geologic
history of Vancouver Island is chiefly related to plate tectonics
and massive crustal movements on  the Pacific margin of North
America. Vancouver JIsland represents submarine and later
terrestrial vulcanism associated with rifting along an ocean
floor subduction zone, formed from the Facific oceanic plate
colliding with the western edge of the North American continent
and bheing subducted beneath the continental margin. These
crustal movements began in Faleozeoic time and have continued to
the present. Most of the vulcanism associated with rifting,

i
howaever, took place in early Mesozoic time . During the Jurassic

and Triassic periods, massive outpourings of pillow and flow
lavas, and aquagene +tuffs Formed volcanic island arcs which

eventually Fformed the Insular Mountain Belt, which covers

1. Muller, J. E., "Evolution of the Facific Margin, Vancouver
island, and Adjacent Regions", Can. Journal of Earth Science,
Vol. 14, 1977
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Vancouver Island, the Jueen Charlotte Islands, the Alaska
parihandle and the Wrangell and St. Elias ranges of Alaska. These
volcanic buildups are represented on northern Vancouver Island by
the thick basgalts 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 Cretaceous Age were deposited.

+J

Mulier describes Upper Jurassic and L-ower Cretaceous
sedimentation in northwestern Vancouver Island as follows

« . nthe eastward onlapping wedge of clastic sediments

consists of upper Middle to Upper Jurassic, as vyet
unnamed sediments, the Lower Cretaceous Valanginianm to
Rarremian Ldngarm Formation, and the Aptian to

Cenomanian {ueen Charlotte Group. The lower formations,
mainly greywacke and siltstone, only gccur 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 porphyritic graniteoid 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.

2. Muller, J. E., "Evolution of the Facific Margin, Vancouver
Island, and Adjacent Regions’, Can. Journal of Earth Science,
Vol, 14, 1977
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TABLE OF

FORMATIONS OF VANCOUVER

FIGURE 2

ISLAND®

lberioD] sTAGE | GROUP | FORMATION Yo MKl LITHOLOGY
U late Tert.volc's of Port McNeilt| Tvs -
6 SOOKE BAY mplsse conglomerate, sandstone, shale
8 ECCENE to CARMANAH eolC {1200 |sandstone,siltstone, coglomerate
uz.l &ECFE ESCALANTE eTE | 300 | conglomerate, sandstone
L& early EOCENE METCHOSIN eTm | 3000 | basaltic lava, pillow lava,breccio, tuff
o AESTRICHTIAN GABRIOLA uKGa| 350 | sandstone, conglomerate
SPRAY uKs | 200 |shale,siltstone
GEOFFREY uKG | 150 | conglomerate, sandstone
NORTHUMBERLAND ukKN| 250 | siltstone,shale, sandstone
‘."_" CAMPANIAN| NANAIMO | DE COURCY uKoc| 350 |conglomerate, sandstone
< CEDAR DISTRICT uKcp| 300 | shale.siltstone,sandstone
- EXTENSION - PROTECTION| uKerl 300 | conglomeratesandstone,shale, coal
U HASLAM uKH | 200 | shalesiltstone, sandstone
6 iNTONIAN COMOX uKc | 350 | sandstone, conglomercf.e. shale, coal
N c;h:_%’?;:AN QUEEN conglomerate unit IKac| 900 |conglomerate, greywacke
O E APTIAN ? | CHARLOTTE| siltstone shale unit | IKapl 50 | siltstone, shale
:: & %ﬁm LONGARM IKL | 250 | greywacke,conglomerate, siltstone
E éége‘g&g\%&:& U1::vpesre.‘l:it::rrﬂc:es':flc:'unit uls | 500 {siltstone,argillite,conglomerate
élg ;-OARCIAN? volcanics Il 1500 %?r?grlfg:ré bgogl;rtécylec\;&teuf{. breccia,
a By Siﬁ?ﬁ&&:{m BONANZA HARBLEDOWN IJH argillite, greywacke, tuff
Ul [NORIAN PARSON BAY Trn | 450 | Fole e e e e S s T
&E KARNIAN [VANCOUVER| QUATSINO ke | 400 | limestone
s KARMUTSEN muRk | 4,500 | basoltic lava. pillow lava breccia, tuff
E g LADINIAN sediment - sill unit ®ds| 750 | metasiltstone, diabase, limestone
UIE. BUTTLE LAKE CPsL| 300 | limestone,chert
6 ;é SICKER sediments CPss | 600 | metagreywacke,argillite.schistmarble
B E: volcanics CPsv [2.000 | basallic o rhyolitic metaveleanic
r e flows, tuff, agglomerate
05
=53
* Eourtesy: Muller, J.E., "Geology of Vancouver Island"
G.5.C. No. OQ.F. 463, 1977
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The general range of southwesterly dips measured in  the Lower
Cretaceous sedimentary sequences around LCoal Harbowr and the
fuatsino  Sound area during the current field reconnaissance
reinforces Muller’'s theories of eastward onlap during Lower
Cretaceous time. Muller continues:
The Early Cretacepus shelf sequence of the west coast
is succeeded by the Upper Lretaceous Nanaimo Group of
eastern Vancouver Island. Only in ane place in  the

central naorthern 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 conglemerate contain Santonian to
Magstrichian fossils........
sawnathe Early Cretaceous basin was on a shelf
sloping southwestward to the Pacific Rim trench. The
Late Cretaceous "Georgia Hasin” was inboard of emerging
Vancouver Island ranges and deepened to the northeast.
This dif+erence between Lower and Upper Cretaceous sedimentary
buildups is clearly evident in the field: in the Late Cretaceous
Suguash 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 Harbouwr area. The
significance of this can he 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 observations and conclusions drawn from the Late

Cretaceous area can not be inferred Jfor the Lower Cretaceous

areas, because the spowece areas for sedimentation are different.
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Fost-Cretaceous structural deformation in the naorthern
Vancouver Island area is responsible for the preservation of a
portion of both the Lower Cretacecus sediments around Coal

Harbour, Guatsino and Holberg Inlet, and the Late Cretaceous |

"

sediments of the Suquash 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 Cretaceocus

are preserved on the downdropped structural blocks. In many

L

! cases, this faulting occuwrs as a number of related ‘step’

|

faults., This is bhest exemplified along the southwest edge of the

Suguash area, where two or possibly more sub-parallel normal

.

taults, trending in a northwesterly direction, represent the edge

of the basin.

[4__1

In addition to the predominant Faulting, Fost~Cretaceous

-

movements have resulted in minor folding. This folding is not :

C

clearly evident in surface edposures because the folds are

gengrally gentle and broad with shallow dips, however, drilling

r

in the Suquash area has confirmed their presence.

1 o
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The Fost-Cretaceous structuwral deformation evident in the
northern Vancouver lIsland area 1s chiefly the result of Tertiary
Volcanic activity and uplift. However, many workers have
attributed fault movements in Tertiary time as occwring along
pre-existing fault and fracture planes that originated during the

major rifting that occurred during the Triassic.

B
-t

Muller describes lLate Tertiary volcanic rocks near Fort
MohNeill:

lLate Tertiary volcanic rocks are exposed in small
areas south of Port McNeill. They are basalt, almost
unconselidated tuff and breccia, volcanic boulder
conglomerate and light—colouwred dacite tuff.
These are exposed south of 0 Connor Lake. Also, they are evident
approximately S.46km southwest of and 4.4 km west of the town of
Fort MchNeill as two peabks, shown on Appendix Map I as Cluxewe
Mountain and an unnamed, smaller hill approximately 2.4 km to the
northwest. These Tertisry upwellings have decidedly affected the

sediments, as a vertical volcanic dyke was observed on the beach

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

I, Muller, Jd. E.,"The Geclogy of Vancouver Island",1977
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or directly in line with the smaller peak. This dyke intruded
the sediments probably through & Joint or fracture plane
resulting from stress placed on the sediments as a result of the
Tertiary uplift. Freguent parallell joint sets in adjacent
sandstones alsop exhibited similar orientation. It is theorized
that additional dykes not exposed occour in a radial fashion from

the centres of these Tertiary volcanic occurrences,

The northern part of Vancouver Island has been subjected to
glaciation during the Pleistocene and also some earlier period,
when glaciation covered the Georgla Strait, the BQueen Charlotte
Strait and the entire idisland with a continuous idce sheet

4
agriginating on the mainland and +tlowing soukthwest . During the

Fleistocene a number of 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 MciNeill.

Glacial erosion and scouwr occurred on the higher elevations,

while varying thicknesses of glacial debris and outwash material

4, tuller, J. E.,"The Geology of Vancouver Island”,1977



were deposited on the lowland areas, in particular the relatively !
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flat—-lying sedimentary basins. This glacial deposition has

masked the underlying sediments very effectively on northern
Vancouver Island, especially in the Suguash area, whers
unconsolidated overburden is known to be wup to 100 metres in
thickness. Suwface exposures of Cretaceous sediments are thus
few in 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 oceur.
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Chapter 3

THE HOLBERG AREA

Field work in the Holberg area bas isolated the sedimentary

prourrences along  the north  side of Holberg Inlet known as the

“Hushamu  and - Cleskaugh Creelk areas during the previgus

reconnal ssance work. The new work shows that the sedimentary
trend does not occur to the northwest of these areas 1in such
lowlying valleys as the Ooodspeed River. The valley of the
Goodspesd River, which is separated from Helberg Inlet by a high
ridge of wvolcanics, lies within wolcanic terrain which is
represented by &8 series of banded cherts and metamorphosed
greywackes, tuff and breccia. These units all dip very steeply
in a southwesterly direction. They are part of the Jurassic
Bonanza Group, which is ¢hiefly volcanic in nature but contains
some  elements of marine sediments which indicate a submarine
volcanic island arc complex. In only one very confined area on
the south side of the Goodspeed valley near its headwaters was
Cretaceous conglomerate found. This area, because of its
proximity to the top of the southern ridge, is interpreted to be

a small remnant of the thick Lower Cretaceous conglomerate unit

- 1"‘_‘# e

e



. - [ £ ) 0 B3 ]

. L . - B2 KB

! 2 2

|

which is found extending over a large area between Holberg Inlet
and Guatsinco Sound (see next section). The remainder of the
Cretaceous section has been eroded from this uplifted block.
Cretaceous sediments were not seen at any location north, east or
west of the wvillage of Holberg. It is postulated that the major
fault Feature running the length of Holberg Inlet is a
Fre-~Cretaceous feature which created an upland teo the north  upon
which no Cretaceocus sediments were depoéited, excep#\ for very
limited areas near the edge of the fault scarp on the north side
of Holberg Inlet. Thus the potential for Ffinding coal-bearing
Cretaceous sediments to the nortkh on the uplands, which

represents a Jwassic or Triassic wconformable surface, is

negligible.
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Chapter 4

THE WINTER HARBOUR AREA

The Winter Harbowr area was demonstrated to contain  Lower
Cretaceous sediments of the Queen Charlotte Formation dwing the
previous mapping program. The Winter Harbour Area refers to an
area of Cretacecus sediments on the north and south shores of
Winter Harbour, which also extends to the southeast to include a
large area on the north shore of Guatsino Sound, around Koprino
Harbour and the Indian village of Guatsino (see 'Appendix Map I.}
The area covers approximately 30 sq. km. on the north shore of
Winter Harbour, centering about a low wide valley through which
Denaad Creek flows. n the north shore of Guatsine Sound from
Eoprino Harbour esast to (uatsino, and north to almost the south
shore of Holberg Inlet, the Cretaceous sediments cover an  upland

area of approximately 80 sq. km. in extent.

Access to the areas is confined to three private logging roads
: the road to Winter Harbowr from Holberg, a branch road off this
road which follows the south shore of Holberg Inlet for some

distance, then swings south to Koprino Harbouw, and the Moore



(AR SEREN SED BN SN NN DN NS SEE A SNn A SERR GG SN SNN N SEN N SEN S BEE S NEED S

iake logging road, which follows a valley to the northwest of
Winter Harbowr up to and beyvond Moore Lake (see Appendix Map I).
There are some minor secondary logging roads offt these main roads

but these are very limited.

The area is virtually uninhabited except for Winter Harbour and
fuatsino, 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 Guatsing.

At Winter Harbouwr, some sandstones, silitstones and shale beds
are svident. These were traced for some miles to the northeast,
where at Denaad Creek they assume a very regular, flat-lying
structure which would appear to carry through the entire wvalley.
The complete thickness of the Cretacecous section in thie vicinity
could rnot be determined, but it is estimated to be at ieast 300
metres, Due east of Moore lL.ake, an elongate ridge interrupts the
general low-lying natuwre of the valley. This ridge is currently
the site of logging activity = some new roads are being built
over and along the southwest side of the ridge, which afforded an
examination of approximately 150 stratigraphic metres of the
saedimentary section encompassing what is referred to as the Lower
Maember. These sediments consist of soft, sasily erodable brownish

to buff-coloured medium grained sandstones averlain by

conglomeratic beds. The dips on the formation in this area are



- 2 6O 2 )0 CcCC 03 o

T

| .

steep: the sandstone dips to the southwest at 57 degrees, the
overlying conglomerate dips to the northeast at 60 degrees. The
ridge is cut in hal¥ by a fault which strikes generally
north-south. No coal beds were seen in the area and no trace of

coal fleoat cowuld be found in any of the creeks.

Northeast of Foprino Harbouw, a new road afforded some
examination of the conglomerates of the upper member of the Queen
Charlotte Formation in an expansion of last spring’'s field work.
This new logging road has progressed in a northeasterly direction
for approximately 1 km since the last inspection, however no new

formational units were exposed. There are some small thin

.sandstone interbeds within the massive conglomerate formation,

however, there was no indication that the lower member even
exists in this area. Near the mouth of the Koprino River on the
east side the Triassic FKarmutsen unconformable surface is shown
im direct contact with the upper member conglomerates,
reinforcing the ideg that the potential for encountering coal

seams in this area is very small.

Further northeast, a road which was in good condition but not
passable due to windfalls was traversed on foot to a point
appraoximately & km southwest of Jules Bay on the south side of
Holberg Inlet. The Karmutsen Formation is exposed on  the north

side of the new bridge at the end of thiz reoad. A branch road to

the northeast approximates the contact between the conglomerates
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of the upper member and the volcanic unconformable surface.

sandstones or traces of coal couwld be found in this area.

Mo
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Chapter S

CONCLUSIONS

As a result of this new work combined with the original
reconnai ssance, 1t is this author’'s opinion  that the potential
+or encountering additional coal deposits eother than those that
are already known about is very limited. This is chiefly due to
volcanic nature of the terrain in most areas. These volcanic
areas are readily identifiable in the field Ffrom their rugged
topographic profiles. The lowlying areas within river valleys
have been examined for traces of coal Ffloat and sedimentary
outcrops and contain, for the most part, deposits of Triassic or
older metasediments such as banded cherts, metamorphosed
argillite or limestone. Mo coal occurrences within Triassic or

older formations are known about on Vancouver Island.

The lack of exposures on the lowlying areas which are always
covered by vegetation and often swampy, and the inaccessibility
of many areas, provides some chance that & previously unknown

sedimentary deposit will be discovered, however, this discovery

will much more likely be the result of logging road construction



1

or other excavation work than reconnaissance mapping.

I

The sedimentary basins that have been identified as a result of

the original survey in  the spring of 1984 contain some
possibilities for coal resouwrces -~ thie potential has been
discussed in the last report. it is the author’'s opinion,

however, that any additiocnal meaningful information gathered in
these areas will result from subswrface methods such as

drilling. Surface geclogy in these areas will always be

inconclusive dug to large areas covered by vegetation and/or

L2 D) 2 3 B35

glacial till and outwash deposits,

L £ - bBZ
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