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INTRODUCTION 
The 1988 Whitesail project extends published I:50 000 

regional mapping in the Sibola Range (Maclntyre. 1985) 
further to the north (Figure 2-21 -I ). This report describes the 
dominant features of mappable lithologic units and docu- 
ments the geological setting of mineral prospects in the map 
area. 

The mapping complements previous work in the Wbitesail 
Reach and Chikamin Mountain map sheets (Diakow and 
Mihalynuk, 1987; Diakow and Koyanagi, 1988). The aim of 
the Whitesail project is to update and refine present Mesozoic 
and Cenozoic stratigraphic nomenclature, and to resolve the 
genesis and mineralization controls of the principal mineral 
deposit types. The project area includes the I:50 COO-scale 
map sheets 93Ei6, IO, I IE, I3 and I4 (Figure l-21-1) and 
the project will conclude in 1989 with the completion of 
mapping in the Nanika Lake map area (NTS 93Eil3). 

STRATIGRAPHY 
The Lower Jurassic Telkwa Formation of the Hazelton 

Group is the oldest volcanic succession exposed in the map 
area. Younger volcanic rocks, tentatively assigned to the 
Cretaceous Skeena and Kasalka groups, appear to rest un- 
conformably on the Telkwa Formation. Sedimentary strata of 
the Middle Jurassic Smithers Formation or Lower Cretaceous 
Skeena Group are absent from the map area, with the excep- 
tion of few scattered outcrops between Newcombe and Twin- 
kle lakes. Stocks of diorite, granodiorite and monzonite cut 
and locally alter the oldest stratified rocks at Tableland 
Mountain and Smoke Mountain. Hypahyssal dykes and 
plugs, which have mineralogical and textural similarities to 
spatially associated Cretaceous volcanic rocks, occur north 
of Nadina Lake and southwest of Smoke Mountain. The 
distribution of stratified and intmsive rock units is shown in 
Figure l-21-2. 

LOWER JURASSIC 

HAZELTON GROUP - TELKWA FORMATION 
The Telkwa Formation is made up primarily of fragmental 

deposits and less voluminous lava flows. These rocks form 
well-layered exposures east of Kidprice Lake, on the plateau 
of Tableland Mountain, and on the north and west slopes of 
Smoke Mountain; they also underlie the intervening area. 

Elsewhere, they outcrop sporadically over the tol’o- 
graphically low terrain north and south of Nadina Lake. 

Alternating thick beds of dark maroon and green lapilli luff 
are characteristic and diagnostic of the Telkwa Formati’m 
The pyroclasts are typically lapilli size; b’locks are unccm- 
man with the exception of rare, intercalated lapilli-block luff 
layers. The preponderance of dark-hued maroon and green 
fragments that have aphanitic textures is a widespread and 
definitive feature in the lapilli tuff beds. In contrast, aphyric 
and flow-laminated rhyolitic fragments are: areally extensive 
in lapilli tuffs exposed between Tableland Mountain and 
Newcombe Lake, and in outcrops of the ‘Telkwa Formation 
north and south of Nadina Lake. Coarse to fine ash tuff and 
crystal-ash tuff comprise irltemally laminated beds interca- 
lated and graded with coarser fragmental deposits. Actre- 
tionwy lapilli occur in ash tuff layers throughout the Telkwa 
succession. Mafic phenocrysts are not preserved, wher-as 
quartz phenocrysts, about: I millimetre in diameter. are 
sparsely distributed in mangy tuffs. 

Dark green and maroon lava flows generally form thin 
layers within the lapilli tuft’s but a composite successiorl of 
flows, about 200 mews thic:k, is exposed csn the lower part of 
tbe ridge east of Kidprice Lake. Aphyric flows, the most 
common variety, usually have a transitional contact with 
amygdaloidal flows. The latter have qu~tz-calcite-epid[)te- 
chlorite amygdules that are randomly distributed or, less 
frequently, arranged in trains that define igneous layering. 
Aphyric flows are fine grained and in places contain sub- 
vitreous pyroxene phenocrysts. Flow members in a section 
exposed immediately north of Kidprice Lake weather ta a 
dense rock with subtle protruding laminae several milli- 
metres thick. This feature, and the fresh appearance of these 
rocks, can be easily confused with the weathered surface of 
some Upper Cretaceous flows southwest of Smoke Mom 
tain. Epidote accompanies quartz in irregular clots and lines 
fractures in the aphyric flows. 

Rocks of dacitic to rhyolitic composition are spatially 
associated with Telkwa tuffaceous rocks, particularly th,ase 
west of Newcombe Lake containing rhyolil:ic fragments. The 
morphology of exposures varies from lenticular and can- 
cordant, with interlayered lapilli tuff, to dome like. ::he 
rhyolite flows commonly have laminatiolns and sphetulitic 
textures. 

The Telkwa Formation in the Newcombe Lake area rese:m- 
bles well-layered volcanic rocks south of Cola Lake, at Core 
Mountain and north of Chikamin Mountailn in tbe Chikarnin 
Mountain map area (Diakow and Koyanagi, 1988). The 
principal difference between these correlative successions is 
that lava flows of basaltic and rhyolitic composition appear to 
be more voluminous in the Newcombe Lake area where they 
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Figure I-21-1. Location of Whitesail project, 

are associated with fragmental rocks characterized by felsic 
pryoclasts. These felsic rocks are probably related to small 
eruptions from domes. 

LOWER CRETACEOUS 
A succession of lava flows of undetermined thickness 

crops out on prominent ridges immediately north of Nadina 
Lake and south of Smoke Mountain. The lower contact is not 
exposed but is thought to be an unconformity with the Telkwa 
Formation. 

The lava flows range from dark green to maroon in colour 
and diaenosticallv contain 30 to 40 oer cent slender ala- 

aphyric texture and contain larger, more irregular-shaped 
amygdules. 

Pillow laws, about 50 m&es thick, overlie amygdaloidal 
and fine-grained paphyritic flows on the first prominent 
knob southwest of Smoke Mountain. They dominate the 
upper portion of a stratigraphic succession which changes 
downward to aphyric lavas resting directly upon about 20 
metres of green and black mudstone and siltstone. These 
sediments are interpreted as a localized sedimentary member 
within the Upper Jurassic Ashman Formation, however, this 
correlation cannot be confirmed because fossils have not 
been found and the lower contact is not exposed. 

gioclase-laths bet&en I and 3 mill&tres long. Pyrox&e The fine-grained porphyritic and amygdaloidal flows re- 
phenocrysts are ubiquitous as subvitreous crystals that rarely semble a succession of basaltic flows in the Tahtsa Lake area 
exceed 2 millimetres in diameter. Felty and amygdaloidal which MacIntyre (1976) mapped as the lower volcanic divi- 
textures predominate in these rocks. The spheroidal shape of sion of the Skeena Group. These volcanic rocks are con- 
chlorite and calcite amygdules, between 2 and 5 millimetres formably overlain by marine sediments of the Skeena Group, 
in diameter, distinguishes these :xks f;;m T-‘nv.,- Foiina- LClhW.3 which locally contain Albian fauna (DuffelI, 1959). In the 
tion flows of intermediate composition that typically have an present study area, sedimentaryrockscorrelated withSkeena 
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Figure l-21-2. Geology of North Newcombe Lake map sheet (NTS 93Bil4) 
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Group consist of micaceous sandstone rubble exposed at a 
single locality southwest of Nadina Lake. 

UPPER CRETACEOUS 
The Upper Cretaceous section consists almost exclusively 

of greenish-grey-weathering lava flows, although con- 
glomerate beds are present locally. These rocks are best 
exposed north of Nadina Lake and underlie much of the low 
area southwest of Smoke Mountain. Isolated exposures also 
occur southeast of Newcombe Lake. The basal contact of this 
unit has not been observed, although the widespread spatial 
association with nearby Telkwa volcanic rocks suggests it is 
an unconformity. 

The lava flows, particularly north of Nadina Lake, are 
distinguished from Early Cretaceous volcanic rocks by min- 
eralogical and textural differences. Tabular plagioclase phe- 
nocrysts comprise as much as 45 per cent of the rock; the 
resulting crowded texture is very apparent on weathered 
surfaces. Plagioclase phenocrysts range from 0.5 to 5 milli- 
mares in length, but average less than 2 millimetres. Pyrox- 
ene, generally less than 3 percent, is the most common mafic 
mineral. Hornblende is usually present, but less abundant 
than pyroxene, and biotite is rarely preserved and is restricted 
to poorly exposed flows southeast of Newcombe Lake. 

The lava flows southwest of Smoke Mountain differ 
mainly in their aphyric texture and weathering charac- 
teristics. Weathered surfaces locally have features which 
include subtly protruding laminae a few millimetres thick, 
and interlocking, slightly rounded to polygonal shapes that 
resemble the scaly appearance of alligator hide. Vitreous 
pyroxene occurs as phenocrysts rarely larger than 1.5 milli- 
metres in diameter, in amounts not exceeding I per cent. The 
freshest rocks appear black and glassy; shades of green with a 
mauve to purple tint are more widespread and indicative of 
variable weathering and oxidation in the flows. 

A polymictic conglomerate, about 20 metres thick and 75 
metres wide, overlies a succession of aphyric flows exposed 
in the major valley southwest of Smoke Mountain. The 
framework clasts are typically well-rounded cobbles and 
boulders as large as 1 m&e in diameter. The dominant clast 
composition is porphyritic and&e with crowded plagio- 
clase phenocrysts, which resemble the Upper Cretaceous 
flows north of Nadina Lake. Also present are clasts of aphy- 
ric and&e and granodiorite. Several widely separated ex- 
posures of pebble conglomerate west of Smoke Mountain 
appear to occur at a similar stratigraphic level. Collectively, 
these conglomerates probably reflect a period of local uplift 
and fluvial transport of detritus eroded mainly from Upper 
Cretaceous rocks. 

The aphyric and crowded porphyritic andesite flows diag- 
nostic of this map unit are correlated with a succession of 
latite-andesite flows near the base of the Kasalka Group at 
Swing Peak (MacIntyre, 1976). A very fresh specimen of 
aphyric rock was collected southwest of Smoke Mountain for 
potassium-argon dating. 

INTRUSIVEROCKS 
Jurassic and Cretaceous volcanic rocks are intruded by 

small irregular stocks, sills and numerous dykes. Intrusions 

have been subdivided into three groups of probable Late 
Cretaceous and Early Tertiary age, based on their texture, 
freshness and field relationships. They are the Nanika and 
Bulkley intrusions of Carter (1981) and the Kasalka intm- 
sions of MacIntyre (1976). 

LATECRETACEOUS-BULKLEYINTRUSIONS 
On Tableland Mountain and on the hills east of Stepp and 

Anzac lakes, a texturally varied monzonite pluton is exposed 
that is probably correlative with the Bulkley intrusions. The 
contact with altered Telkwa volcanic rocks is sharp. This 
intrusive is typically pink, medium to coarse grained and 
equigranular. Locally, it may be fine grained with about 15 
per cent hornblende laths up to 7 millimetres in length. 
Northeast of Stepp Lake, this intrusion contains un- 
mineralized quartz veins up to 5 metres long and 50 centi- 
metres wide. 

A pluton of quartz diorite to granodiorite composition 
intrudes Telkwa tuffs and flows on the southeast slope of 
Smoke Mountain. It is typically medium to coarse grained 
with an equigranular texture composed dominantly of pla- 
gioclase. Hornblende and lesser biotite are fresh to weakly 
chloritized and together total 5 to 20 per cent of the rock 
volume. The mineralogy may change over several mews 
with the addition of 10 to 15 per cent potassium feldspar and 
5 to 10 per cent quartz. Minor disseminated pyrite is 
widespread. 

The youngest intrusive rocks around Smoke Mountain are 
tine to medium-grained diorites with a distinctive mottled 
appearance. They occur as plugs and dykes outcropping in 
the lowlands around the southwestern flanks of Smoke 
Mountain. The intrusions form knobs and ridges at the height 
of land between Smoke Mountain and Anzac Lake, and are in 
sharp contact with Upper Cretaceous and Telkwa rocks. The 
diorites contain 20 to 30 per cent pyroxene as anhedral grains 
interstitial to crowded subhedral plagioclase laths. Pyroxene 
phenocrysts averaging 2 to 4 millimetres in length may also 
be present and comprise 5 to 20 per cent of the rock volume. 
The lath-shaped, subhedral plagioclase imparts a diagnostic 
felty texture and a mottled light grey and dark green colour to 
the rock. These intrusions are possible feeders to aphyric 
andesite flows that are widespread nearby. 

LATECRETACEOUS-KASALKAINTRUSIONS 
Kasalka intrusions, as defined by MacIntyre (1976) in the 

Tahtsa Lake area, have porphyritic textures and compositions 
similar to the volcanic rocks of the Kasalka Group. In the 
Newcombe Lake area several small stocks and dykes are 
exposed north of Nadina Lake and south of Smoke Mountain, 
where upper Cretaceous volcanic rocks are best preserved. 
The intrusive contacts are generally sharp, but in places the 
intrusions grade imperceptibly into lava flows. 

These plutons contain a diagnostic phenocryst assemblage 
of plagioclase, hornblende and, in places, biotite, set in a 
greyish green aphanitic matrix. A typical pluton, north of 
Nadina Lake, consists of 30 to 40 per cent plagioclase 
phenocrysts between 4 and 10 millimetres in diameter. These 
rocks differ in texture from the small stock south of Smoke 
Mountain, where plagioclase rarely exceeds 4 millimetres in 
diameter and comprises as much as 45 per cent of the rock 
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volume, resulting in a diagnostic crowded porphyritic tex- 
ture. Hornblende prisms, commonly 3 to 5 millimetres long, 
are ubiquitous, locally comprising as much as 7 per cent of 
the rock volume, but averaging less than 3 per cent. Biotite is 
found as subvitreous and partially chlotitized grains, gener- 
ally in amounts of I to 2 volume per cent and mainly in dykes 
spatially associated with the small stocks near Nadina Lake. 

The Kasalka intrusions have textural features that suggest 
crystallization of andesitic magma at a high crustal level. The 
similar mineralogy and texture of nearby Upper Cretaceous 
flows suggest a genetic relationship. The age of these intm- 
sive rocks is inferred from a potassium-argon date of 85 Ma 
(Diakow, unpublished data, 1987) from a biotite-horn- 
blende-plagioclase porphyritic andesite stock in the western 
part of the Whitesail Reach map area (NTS 93EilO). En 
echelon, northwest-trending dykes identical to this rock oc- 
cur on west Tahtsa Reach and probably correlate with those 
outcropping near Nadina Lake. 

EARLYTERTIARY-NANIKAINTRUSIONS 
A columnar-jointed sill of biotite-phyric coarse-grained 

granodiorite outcrops on a dip slope on the northeast flank of 
Tableland Mountain. Vitreous biotite books up to 3 milli- 
metros across comprise as much as 20 per cent of the rock. 
This sill was intruded along the contact between Telkwa 
lapilli tuffs and Lower Cretaceous and&e flows, and is 
probably Tertiary in age. 

STRUCTURE 
Steeply inclined faults which trend northwest and north- 

east are the principal structural elements in the Newcombe 
Lake area. The absence of strarigraphic markers inhibits 
mapping the trace of significant through-going faults, par- 
ticularly in large areas underlain by a single rock unit. This 
results in a map pattern of unconnected fault segments. 

Fault displacements are clearly recognized where bedded 
Lower Cretaceous rocks are in contact with the Telkwa For- 
mation on the southwest side of Smoke Mountain and in 
offsets of the intrusive contact on Tableland Mountain. 
Elsewhere, inferred faults, mainly within the Telkwa Forma- 
tion volcanic rocks near Kidprice Lake, are thought to be 
minor structures. 

The absence of Middle Jurassic Smithers Formation and 
Lower Cretaceous Skeena Group sedimentary successions 
above Telkwa volcanic rocks throughout most of the map 
area is difficult to explain, as thick accumulations of these 
sediments are widely exposed immediately to the south in the 
Sibola Range. The restriction of sedimentary rocks to the low 
terrain between Twinkle and Newcombe lakes may be related 
to block faulting, however, no major faults have been 
mapped. 

MINERAL OCCLJRRENCES 
Porphyry copper-molybdenum mineralization associated 

with granitic intrusions is the principal type of mineral occur- 
rence found in the map area. Quartz veins and veinlets, 
sparsely mineralized with pyrite, locally cut Lower Jurassic 
volcanic rocks. 

PORPHYRYCOPPER-MOLYBDENUM 
Porphyry-style mineral occurrences in the study area form 

part of a north-trending belt of porphyry deposits associxed 
with Late Cretaceous Bulkley intrusions an.d Eocene Nanika 
intrusions in west-central British Columbia (Carter, 1981). 
The geological setting of deposits in the vicinity of Tahtsa 
Lake and the Sibola Range h,as been descrilxd by Maclntyre 
(1985). 

Porphyry copper mineralization is associated with intm- 
sions north of Nadina Lake and at Smoke: Mountain. Btxh 
areas were extensively explored between 1968 and 19’74. 

NADINALAKEAREA 
Several small granitic stocks intrude and alter Lower 

Jurassic Telkwa and Cretaceous volcanic rocks in the hilly 
region north of Nadina Lake. The intmsiom and surrounding 
tuffs and and&es are well mineralized with disseminated 
pyrite, typically comptisin:: 1 to 3 per cent of the rock 
volume, but ranging up to 5 per cent. Chalcopyrite z,nd 
molybdenite, in amounts wually less than I per cent, we 
assocated with the pyritic rocks. The sulphides also fill 
narrow fractures and line sporadic quartz gash veins which 
are less than 2 metres long and 20 centimetres wide. Pyr.tic 
alteration zones centred over the intrusions result in strong 
induced polarization and magnetic anomalies which have 
been used to guide explorati~on. 

SMOKEMOUNTAINAREA 
A Late Cretaceous quartz ,diotite intrusion that outcrops on 

the southern flank of Smoke Mountain contains I to 3 ~xr 
cent pyrite, 0.5 to I per cent chalcopyrite, and traces of 
molybdenite and bomite mineralization as disseminations 
and fracture coatings. Sulphide mineralization is spotty, uith 
highly fractured, calcite-rich exposures showing the most 
sulphides. Elsewhere, the rock is fresh with only a trace of 
disseminated pyrite that extends into nearby altered Telkwa 
volcanic rocks. 

A well-mineralized zone is exposed by a (creek draining the 
southern flank of Smoke b4ountain. It has eroded hig:lly 
fractured and gossanous shaly sediments with sparse inter- 
calated sandstone beds. The: shales contain 5 to IO per c:nt 
disseminated pyrite and veins of massive pyrite 3 mews Icing 
and up to 20 centimetres wide. Traces of chalcopyrite, 
bomite and malachite are wociated with calcite veining and 
fracture coatings. This mineralized zone scan be traced for 
about 200 me&es along the c reek and 30 mews up slope. The 
sediments are tentatively correlated with the Ashn.an 
Formation. 

QUARTZVEINS 
Quartz veinlets and short, narrow veins czut Lower Jurassic 

rhyolitic flows and pyroclastic rocks immediately north of 
Anzac Lake. The veins trend easterly and (dip steeply. Veins 
typically consist of white dmsy quartz, rarely exceed a tew 
centimetres in width, and are traceable along strike for less 
than IO metres. They occur mainly as di:uete en echelon 
veinlets with variable spacing but, in placm:s, form zones of 
anastomosing veins over widths of up to a metre. The veins 
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are generally barren of sulphides and the lack of wallrock 
alteration suggests they have little economic potential. 

Several quartz veins are exposed on a series of knobs and 
ridges northeast of Stepp Lake. One group of veins cuts fine- 
grained and&e, another is within a quartz monzonite intru- 
sive. The fine-grained flow-laminated and&e hosts four or 
more quartz veins that average IO to 30 centimetres wide and 
I to 3 mares long. The quartz is coarsely crystalline and 
comb textured with much open space. Hematite imparts a 
gossanous look to the veins, but no sulphides are visible. 
West of this occurrence, five or more subparallel quartz 
veins, again averaging 10 to 30 centimetres wide and I to 3 
metres long, cut coarse-grained unaltered monzonite out- 
cropping on a west-facing dip slope. The quartz is milky and 
massive, or clear, coarsely crystalline and comb textured. 
Hematite is common and gives the veins a rusty colour. Many 
smaller, barren quartz veins are evenly distributed across the 
outcrop. 

On Tableland Mountain, near the eastern margin of the 
plateau, an outcrop of strongly fractured purple lapilli tuffs is 
cut by quartz veins with a northerly trend, parallel to the 
fractures. The veins are gossanous due to hematite but con- 
tain only thin s&ages weakly mineralized with pyrite and 
very minor malachite. The host rock is gossanous within 
about a metre of the veins. 

CONCLUSIONS 
Regional mapping in Newcombe Lake map area reveals 

the followine: 
The Lower Telkwa Formation, representing the lowest 
stratigraphic level exposed, consists mainly of well- 
bedded pyroclastic rocks interlayered locally with 
thick flows of basaltic to rhyolitic composition. These 
rocks are generally unconformably overlain by two 
similar successions of porphyritic andesite flows of 
probable Early and Late Cretaceous age. In adjacent 
areas, the interval represented by this non-erosional 
unconformity is normally occupied by marine sedi- 
mentary rocks of the Middle Jurassic Smithers 
Formation. 
The distribution of stratified Cretaceous rocks suggests 
deposition on an uplifted and irregular paleosurface 
underlain by Telkwa volcanic rocks. Uplift is assumed 
to be the result of block faulting, although major 
through-going faults have not been recognized. 
Porphyry copper-molybdenum mineralization is asso- 
ciated with plutons tentatively correlated with the Late 
Cretaceous Bulkley intrusions and Eocene Nanika 
intrusions. 
Quartz veins occurring in narrow, discontinuous 
zones, with no associated wallrock alteration, contain 
sporadic pyrite and lesser chalcopyrite. 
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