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Chapter 1 

INTRODUCTION 

This repot-t summa-izes field reconnaissance w3rk undertaken 

during Ncwember 3 to 11, lY84 by N. J. Fai thouski, P. Eng. of 

Texaco Canada R~SLILW-C~S t.td. and S. Gardner, F'. Geol., under 

ccwkract to ‘Texaco Canada Resource!s Ltd.. The a-ea covered during 

the field work is a large part of nw-thet-n Vancouver Island. 

The intent of the field work bxL3-s to CO"El- at3 much area as 

possible in the region in order to determine if any sm.311 

sedimentary basins with coal potential were! missed during the 

original fieldwork in the spring of 1904. This original work 

resulted in the acquisition of Coal Exploration Licences in the 

iiushamu and Cl eskaugh Creek a-ass on the north side a+ Ho1 berg 

Inlet. 
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.t..2 Locaticm of Work 

The new reccmnaissance involved the driving of all accessible 

logging roads in the area, with some foot traverses where vehicle 

Access was not possible. Three area-5 were singled out for more 

conctmtrated wm-k : 

- Northwest and ore trend with the Husham\ and Cleskaugh Creek 

a-eas cm the north side of Holbw-g Inlet and north and east 

of the village of Holberg. 

- Northwest of the village of Winter Harbour, where sediments 

had been roughly out1 ined as a result of the previous work 

and northwest of the village of ikatsino, between Lluatsirm 

Sound and Halberg 'Inlet. 

In addition to these two areas, general reconnai5szmce work was 

conducted in the a-ea around Mt. IHansen and the Canadian Forces 

base at San Josef, the Nahwitti Lake, Kains Lake and Georgie Lake 

ar-~az5, and the large area west of Port McNeil1 as ,f at- west as 

Al ice Lake. 

U 



Chapter 2 

REGIONAL GEOLOGY 

EecaL~se of it5 marginal continenta. location, the geologic 

history of Vanccx~ver Island is chiefly related to plate tectonics 

and massive crL~sta1 movements on the Facific margin of North 

America. VSlCO!JVW- Island represent5 sL~b#narine and later 

terrestrial vL~lcan.ism as!xciated with rifting along an cce.3r-l 

floor sL[bdLlction zor~e, formed from the Pacific oceanic plate 

colliding with the western edge of the North American continent 

and being subducted beneath the continental ma-gin. These 

crLtsta1 muvemet3t5 began in F'alewoic time and have continL(ed to 

the present. Most of the vL!lcanism ass~~~iated with rifting, 

1 
howw/er , took place in early Mesozoic time . KILtring the Jurassic 

and Triassic periods, massive 0L~tpoLwings of pillow and flow 

lava!%, and a.qLIagmle tLlff5 formed volcanic island arcs which 

WentLlally formed the In5Lllar MoLlntain Belt, which covers 

1. M~iller, J. E., "EvalLktion of the Pacific Margin, vancoLivET 
Island, and ftdjacent Regions”, Can. Journal of Earth Science, 
Vol. i4, i977 



V.%-lCOUW?t- Island, the meen Charlotte Islands, the Al a5k.3 

panhandle and the Wrangell. and St. El ias ranges of Glaska. These 

volcanic bLuildups are represented on northern Vancouver Island by 

the thick basalts of the Triassic Ka-mutsen Formation, and the 

major batholiths of the Bonanza Volcanics and the acidic Island 

Intrusions of Lower to Pliddle Jurassic. These volcanic complexes 

form the basement rock upon which later cla5tic sedimentary 

wedges of Lower and Upper Cretaceoue Age wet-e deposited. 

sedimentatio" in northwestern Vancouver Island as follows 

. . . the eastward onlapping wedge of claetic sediments 
consi 5ts of upper Pliddle to Upper Jurassic, as Yet 
unnamed sediments, the Lower Cretaceous Valanginian to 
E%v-remian L6ngarm Formation, and the Aptian to 
Cenomanian !%een Charlotte Group. The lower formations, 
mainly greywacke and siltstone, o"ly occur in small 
a-t?as 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 granitoid rocks, presumably 
derived from high levf?l pluton5. Clearly these beds 
are of a elastic wedge, shed westward ,from the extinct 
but still elevated Jurassic volca"ic arc. 

.-- -.---. --.-.- 

2. Plullet-, J. E., "Evolution of the Pacific Mat-gin, va”coLlver 
Island, and Adjacent. l%egions”, Can- 3OLW-n‘31 of Earth Sc.ience, 
Vol. 14, i977 
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FIGURE 2 

TA.BLE OF flATIONS OF VANCOUVER ISL 
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l-he general range of southwesterly dips meas&-ed in the LOWW- 

Cretaceous sedimentary Eequences around CcJal Harbour and the 

IXatsino Sound firea during the current field reconnai55ance 

reinforces Pluller *s theories of eaztwiwd onlap during Lower 

Cretaceous time. Muller continues: 

The Early Cretaceou!s shelf seq!..~ence of the west coast 
is swcceeded by the Upper Cretaceous Nanaimo Group of 
eastern Vd”COUVe!- Island. Only in one place in the 
cf?"trdl northern pa-t of the island are the two 
sequences be1 ieved to be in stratigraphic contact. 
El sewhere UPPer CretaceoLls sediments overlie with 
marked wtconf ormi ty pre-Ct-ets.ceou!3 rock.3 including 
Jurassic Island Intrusion%. The ml31 ass.e-type 
coal-bearing marine and deltaic deposits of !andstone, 
siltstone, shale, and conglomerate contain Santonian to 
Maestrichian fossils........ 

. . . . . the Early cretaceoL~s basin was on a shelf ~ 
sloping southwestward to the Pacific Fi’im trench. The 
Late Cretaceous "Gem-gia Eiasin" was inboard of emerging 
Vancouver Ieland ranges and deepened to the northeast. 

Thi 5 difference between Lower and Upper Cretaceous sedimentwy 

buildups is clearly evident in the .field: in the Late Cretaceous 

Squash ar-ea, measured dips are predominantly to the northeast 

and east, as opposed to general southwesterly dips measured in 

the Lower Cretaceous sediments in the CO3.1 Harbour area. The 

significance of this can be found in the differing 

characteristics of the rock types in each of the ar-eas, and mot-e 

importantly, the characteristics wf the coal eeame. It also 

mean5 that observations and conch usi ens drawn f ram the Lat.2 

Cretaceous area can not be inferred for the LoweI- cr&caceous 

at-eas, because the sow-ce areas for sedimentation a-e different. 

-6- 



FIGURE 3 

RELATIONSHIPS OF FORMATIONS OF VANCOlJVER ISLAND* 
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2.2 strLtctLw-e ------------.- 

Post-cr@taceoLls 5trl.lctLG-al deformation in the nm-them 

Vancm~ver~ Island area is responsible for the preservation of a 

portion of both the LOWW- cretacfimLl5 sediments around CO.31 

Harbour, lkkatsino and Holberg Inlet, and the Late cretaceous 

sediments of the ?&quash at-e.3 ml the northeast coa5t. This 

5trLlctLwal deformation manifests itself in the form of ma,jor 

normal Cgravi tyl f aLI1 ts which, in many cases, al-e bounding 

features of sedimentary weas: the sediments of the Cretaceous 

al-e preserved cm the downdropped structural blocks. In IllSny 

cases, this faulting occurs a3 a number of i-e1 ated ‘step ’ 

faults. This is best exemplified along the southwest edge o+ the 

Suquash ai-ea, where two or possibly lllcre sub-pa-al 1 el ~W-lll‘31 

faults, trending in a northwesterly direction, represent the edge 

of the basin. 

In addition to the predominant faulting, Ftlst-cretaceoL~s 

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

clearly evident in surf ace expasure5 because the folds a-e 

generally gentle and broad with shallow dips, however, drilling 

in the &quash area has confirmed their presence. 



The rest-creta.ceous strLKtw-al deformation evident in the 

northern Vancouver Island a-es is chiefly the result of Tertiary 

Vczlcanic activity and uplift. Hc~wever , Inany worker-e have 

attributed fault movements in Tertiary time a5 occurring along 

pre-existing fault and fracture planes that originated during the 

major ri?ting that occurred during the Triassic. 

3 
Muller describes Late Tertiary volcanic rocks near rort 

McNeill: 

Late Tertiary volcanic rocks are exposed in small 
areas south of Port HcNeill. l-hey are basalt, almost 
unconsol i dated tuff and bt-eccia, volcanic boulder 
conglomerate and light-coloured dacite tu,ff. 

These are exposed south of O’Connor Lake. i+lso, they a-e evident 

approximately 5.6km !=authw@st of and 6.4 km west of the town of 

F'ort McNeil1 as two ,DStk5, shown on fippendix 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 valcanic dyke was observed on the beach 

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

.---------- 

3. Muller, J. E., “The Ecology of Vancouver Island”,1977 
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o!- directly in line with the smaller peak, This dyke intruded 

the sediments probably .ttll-OUQh 63 ,jflint or fracture p1me 

resulting from &tress placed on the sediments as a result of the 

Tertiary uplift. Frequent parallel1 joint sets in adjacent 

sandstones also exhibited similar orientation. It is theorised 

that additional dykes not exposed occur in a radial fashion from 

the centres of these Terti.ary volcanic occw-rences. 

2.4 Sur~ficial Geoloqy 

The northern part of Vancouver Island has been subjected to 

glaciation during the Pleistocene and also some earlier period, 

whe” glaciation covered the Georgia Strait, the Queen Charlotte 

Strait and the entire island with a continuous ice Bheet 

4 
originating on the mainland and flowing southwest . During the 

Pleistocene a number of glacial sequences originated from centres 

cm Vancouver Island, and ice flowed in all directions from these 

centres, especially down the major valleys such as the Nimpkish 

Valley, south o+ Fort McNeill. 

Glacial erosion and !xixw occurred on the higher elevations, 

while varying’ thicknesses of glacial debris and outwaeh material 

4. Mullet-, J. E., “The Geology of Vancouver Isla”d”,197’7 
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Chapter 3 

THE HCM3ERG AREA 

Field work in the Ho1 berg al-ea has isolated the sedimentary 

clccL\rr-ences alor1y the north side of Holberg Inlet known as the 

Hushamu and Clezkaugh Ct-W2k at-et35 during the previ OL~S 

reco”“ais~ancf2 wurk, The new work shows that the sedimentary 

trend does not occur to the northwest of these area-s in such 

lowlying valleys a5 the Goodspeed River. The valley Of the 

Goodspeed River , which is separated +rom Holberg Inlet by a high 

ridge of volcanics, lies within volcanic terrain which is 

represented by a serie5 of banded cherts and mwtamorphoszd 

greywackf?!?l, tuff and breccia. These units all dip “W-Y steep1 y 

in a southwesterly direction. They at-e part of the Jut-assi c 

EQnanza Grcup, which is chiefly volcanic in nature but contai “5 

same elements of marine sediments which indicate a submat-i “e 

volcanic island ar-c complex. In only one very confined as-ea on 

the south side of the Goodspeed valley nea- its headwaters v&s-z 

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 



which is found extending over a large area between tiolbet-g Inlet 

and katsino Sound (wze next section). The remainder of the 

cretacecJL~s section has been eroded from this uplifted block. 

Ct-etaceous sediments were not seen at any location north, east or 

west of the villaye of IHalbw-y, It is postulated that the major 

fault f ec3tLll-e running the length of Holberg Inlet is a 

Pre-Cretaceous feature which created an upland to the north Lkpcl” 

which no Cretaceous .sediments were deposited, except ?Of- “w-y 
\ 

1 imi ted areas neat- .the edge of the fault scarp WI the north side 

of Ho1 berg Inlet. Thus the potential ,f or finding coal-bearing 

CretiKeou~ sediments to the north WI the LIP 1 ands, which 

rc?pre5erlt5 a Jurassic or Triassic unconformable surf ac?, i 5 

negligible. 



THE WINTER HARBOUR AREA 

The winter Harbour area was demonetrated to contain Lower 

Cretaceous sediments of the f?u@en Charlotte Formation during the 

previous mapping program. The Winter Harbour &-ea refers to a" 

ar-e-3 of Cretaceous sediments on the north and south shores of 

Winter Harbour, which also extends to the southed& to include a 

large area on the north shore of Gluatsino Sound, around Kopri"o 

Harbour and the Indian village of Quatsino (see @spendi;< Map I.1 

The area cover-5 approximately 32 5q. km. on the north shore o+ 

Winter Harbcu-, centering about a low wide valley through which 

Denadd Creek flows. On the north shore of ikatsino Sound from 

Koprino Harbour east to Ouatsinu, and north to almost the south 

shore of Holberg Inlet, the Cretaceous sediments cover an upland 

area 0.f approximately a0 q. km. in extent. 

Access to the areas is confined to three private logging roads 

: the road to Winter Harbour from Hulberg, a branch road off this 

road which follow= the south shore of Holberg Inlet for some 

distance, then swings south to Kuprino Harbour, and the Moore 

- 14 -- 



Lake lwgiw road, which follows a valley to the northwest of 

Winter Harbour up to and beyond Moore Lake (see Appendix Map I). 

There a-e some minor secondary loyging roads off these main roads 

but these at-e very limited. 

The area is virtually uninhabited except for Winter Harbour and 

Ckkxtsi no, which are tiny, isolated fishing villayes. There are 

some Indians living on reserve areas close to tidewater, such as 

the reservation northeast o+ Winter Harbour at Denaad Ct-E+tZk and 

the one east of L!uatsino. 

At Winter Harbour, some sandstones, siltstones and shale beds 

a-e evident. These wet-e traced far ~.ome miles to the northeast, 

where at. Denaad Creek they a5*ulne a very regal a-, flat-lying 

structure which would appear to carry throuyh the entire valley. 

The complete thickness of the Cretaceou!z section in this vicinity 

could not be determined, but it is estimated to be at I east ~Wb 

metres. Due east of Moore Lake, an elongate ridge interrupts the 

general low-lyi ny nature of the valleys 'This ridge is currently 

the site of logging activity - .z.orne new roads a-e being built 

over- and along .the southwest side of the ridge, which afforded an 

examination of appt-ox i mate1 y em stratigraphic metres of the 

sedimentary section encompassing what is referred to as the Lower 

Member . These sediments consist of soft, easily erodable brownish 

to buff -coloured med i urn yrai ned sandstones overlain by 

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

-- is - 



steep: the sandstone dips to the southwest at 57 degrees, the 

overlyiny conglomerate dips to the northeast at ,513 degrees. The 

ridge is cut in half by a fault which strikes general 1 y 

north-south. No coal beds were see” in the area and no trace of 

coal float could be f cwnd in any of the creeke. 

Northeast of Kopri no Harbour, a new road afforded some 

examination of the conglomerates of the upper member of the GIueen 

Charl.otte Formation in a” expa”sion of last spring’s field work. 

This new logging road has proyreseed in a northeasterly direction 

for approximately 1 km since the last inspection, however “o new 

formational units were exposed. There are scme mlall thin 

eandetone interbeds within the massive conglomerate f ormati a”, 

however, there was “o indication that the 1 ower member even 

exists in this area. Near the mouth of the Koprino River on the 

east side the Triassic K’armutsen unconformable surf ace i s shown 

in direct contact with the upper member conglomerates, 

reinforciny the idea that the potential for encountering coal 

eeam~~ in this area is very small. 

Further northeast, a road which was in yood condition but not 

passable due to windfalls was traversed cl” foot to a. point 

approx i mate1 y 2 km southwest of Jules .Bay o” the south side of 

Holberg Inlet. The Karmutsen Formation is exposed on the north 

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

the northeast approximates the contact between the conylomerates 

- 16 - 



- 17 - 



Chapter 5 

CONCLUSIONS 

As a result of this new w*r k combined with the original 

reconnaissance, it is this author’s opinion that the potential 

for encountering additional coal deposits other than those that 

s-e already known about is very limited. This is chiefly due to 

volcanic nature of the terrain in most al-ear+. These volcanic 

areas are readily identifiable in the field from their rugged 

topographic profiles. The lowlying areas within river valleys 

have been examined for traces of co,31 float and sedimentary 

outcrops and contain, for the most pat-t, deposits of Triassic or 

older metaeediment!s such as banded cherts, metamorphosed 

argillite or limestone. No cczil occur-rences within Triassic or 

older formations a-e’ known about on Vancouver Island. 

The lack of EV:pOSL,i-~S on the lowlying areas which a-e always 

covered by vegetation and of ten Ewanpy , and the inaccessibility 

of many areas9 provides some chance that a previously unknown 

sedimentary depasi t will be discovered, however, this discovery 

will much more 1 ikely be the result of logging road construction 
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or other excavation ww-k than reconnaissance mapping. 

The sedimentary basins that have been identified as a result of 

thk origin.31 sur-vey in the spring of 1984 contai 17 eolne 

possibilities for ccxil re-cx3urce5 - thi=. potenti al has been 

discussed in the 1 ast report. It is the author ‘5 opinion, 

however, that any additicmal meaningful information gathered in 

these a-e.35 will res?ul t from subsurf ace methods such as 

drilling. Surf ace geology in these at-eas wi 11 always be 

i’nconcl usi ve due to large wean covered by vegetat i cm and/m- 

glacial till and outwash deposits. 

U 
U 
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