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INTRODUCTION

The pri mary ob jec tive of this in ves ti ga tion is de tailed
bed rock map ping and eval u a tion of eco nomic min er al iza -
tion po ten tial in the south ern and west ern Whitesail Lake
map area (NTS 093E; Fig. 1, 2). Field work in 2005 con cen -
trated on the south west ern cor ner of the Whitesail Lake
map area (NTS 093E/03, 04, 05, 06), ex tend ing work com -
pleted to the east un der the aus pices of the Rocks to Riches
Pro gram (Mahoney et al., 2005; Gordee et al., 2005).
Year 2 of the pro ject will fo cus on ar eas to the north and
north east of the pres ent map area (Fig. 2), with the ul ti mate
goal of pro vid ing a com pre hen sive eval u a tion of eco nomic
min er al iza tion po ten tial of the southern and western
Whitesail Lake map area.

REGIONAL GEOLOGICAL SETTING

The south ern Whitesail Lake (NTS 093E) 1:250 000
map area is lo cated along the tran si tion zone be tween the
Coast and Intermontane morphogeological belts, strad -
dling the bound ary be tween ig ne ous and meta mor phic
rocks of the Coast Plutonic Com plex on the west and Ju ras -
sic and Cre ta ceous volcanosedimentary suc ces sions of
south west ern Stikinia on the east (Fig. 1, 2). Bed rock geo -
log i cal map ping and eco nomic min eral as sess ment in the
east ern Bella Coola (NTS 093D) map area to the south was
the fo cus of the 2001–2004 Bella Coola Tar geted
Geoscience Ini tia tive (TGI) of the Geo log i cal Sur vey of
Can ada. The TGI pro ject fo cused on con strain ing the geo -
log i cal evo lu tion of the re gion and as sess ing the eco nomic
po ten tial of Me so zoic vol ca nic as sem blages and plutonic
belts in the re gion (Haggart et al., 2004). The geo log i cal
frame work es tab lished by the Bella Coola TGI was ex -
tended to the north, into the south ern Whitesail Lake map
area (NTS 093E/02, 03), un der the aus pices of the Rocks To 
Riches Pro gram in 2004. Re gional map ping and eco nomic

as sess ment were ex tended to the west and north west (NTS
093E/04, 05, 06) in 2005 by a com bined re search team from 
the Uni ver sity of Wis con sin – Eau Claire, the Geo log i cal
Sur vey of Can ada and the Uni ver sity of Brit ish Co lum bia.
This is an on go ing pro ject, spon sored by Geoscience BC,
that is de signed to im prove un der stand ing of the geo log i cal
evo lu tion and eco nomic min eral po ten tial of the west-cen -
tral portion of the Coast Mountains (52–54°N).

The pri mary fo cus of map ping dur ing the brief 2005
field sea son was the south west ern cor ner of the Whitesail
Lake map area, in clud ing por tions of the Kitlope Lake
(NTS 093E/04), Tsaytis River (NTS 093E/05) and Chik -
amin Moun tain (NTS 093E/06) 1:50 000 map ar eas (Fig.
1, 2). This area con tains Ju ras sic and Cre ta ceous vol ca nic
and sed i men tary suc ces sions, with volcanogenic mas sive
sul phide min er al iza tion po ten tial, on the west ern edge of
Stikinia and Ju ras sic to Eocene plutonic bod ies, which are
known hosts for a va ri ety of por phyry de pos its, along the
eas t  e rn  mar g in  o f  the  Coas t  Plu ton ic  Com p lex
(Woodsworth, 1980; Dawson et al., 1991; Diakow et al.,
2002). Stream sed i ment geo chem is try, MINFILE (2005)
data and de tailed geo log i cal map ping to the north
(Whitesail Lake map area) and south (east ern Bella Coola
map area) in di cate po ten tial for volcanogenic mas sive sul -
phide, Cu±Mo±Au por phyry, and Ni-Cu-Cr-plat i num-
group-el e ment (PGE) min er al iza tion in Me so zoic
volcanogenic suc ces sions of west ern Stikinia and plutonic
bodies along the eastern margin of the Coast Plutonic
Complex (Fig. 3).

This re port briefly de scribes the ge ol ogy of the south -
west ern Whitesail 1:250 000 map area (NTS 093E/04, 05,
06), doc u mented by de tailed bed rock map ping dur ing the
2005 field sea son (Fig. 4). Geo chem i cal and geo chron ol -
ogi cal anal y ses are on go ing. The bulk of the bed rock map -
ping slated for this pro ject will be con ducted dur ing the
2006 field sea son. This in ves ti ga tion will in te grate re gional 
bed rock map ping, strati graphic and struc tural anal y ses,
geo chron ol ogy, plutonic and vol ca nic geo chem is try, iso to -
pic anal y ses and min eral as says into a com pre hen sive as -
sess ment of the geo log i cal framework and economic
mineral potential of the region.

STRATIGRAPHIC SUCCESSIONS

Hazelton Group

The south ern Whitesail Lake and Bella Coola map ar -
eas rep re sent the south ern most ex tent of sig nif i cant ex po -
sures of the Lower to Mid dle Ju ras sic Hazelton Group. In
the south ern Whitesail Lake area (NTS 093E/02, 03),
Hazelton Group strata are wide spread and well pre served,
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and oc cur in well-ex posed, gen er ally east ward-
younging, gently dip ping struc tural pan els along the 
east ern mar gin of the Coast Plutonic Com plex.
These strata com prise a thick (>4 km), bi modal vol -
ca nic suc ces sion of ba saltic and ba saltic an de site
f lows and as  so ci  a ted volcanogenic s t rata ,
interbedded with and over lain by rhyolitic tuff,
lapilli tuff, tuff-brec cia, tuffaceous sed i men tary
rocks and as so ci ated rhyolitic domes (Gordee et al.,
2005).

The homoclinal, east ward-dip ping ori en ta tion
of the Hazelton Group and avail able geo chron ol ogi -
cal and biostratigraphic data sug gest that Hazelton
Group strata be come pro gres sively older to the
west, with deeper lev els of the vol ca nic sys tem ex -
posed ad ja cent to the Coast Plutonic Com plex. In
the south west ern Whitesail Lake map area, rocks
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as signed to the Hazelton Group con tain a higher pro por tion 
of mafic vol ca nic flows and lesser rhyolitic strata, and in -
clude in ter vals of dark, thin-bed ded, fine-grained argillite,
siltstone and sand stone. Sed i men tary strata in ter ca lated
with andesitic flows south of Price Peak yielded a poorly
pre served ammonite and bi valve fos sil as sem blage of Late
Pliensbachian to Toarcian age (Haggart, 2005).

The east-to-west fa cies change to a higher pro por tion
of fine-grained sed i men tary strata in ter ca lated with mafic
vol ca nic flows within the Hazelton Group has re sulted in
pre vi ous mis iden ti fi ca tion of these strata as the Cre ta ceous
Mon arch as sem blage (Mahoney et al., 2005). It is now rec -
og nized, based on fos sil ages on lithologically iden ti cal
strata near Price Peak and on pre lim i nary U-Pb ages (ca.
213 Ma) on vol ca nic strata north of Chatsquot Moun tain,
that vol ca nic strata in west ern Fore sight Moun tain (NTS
093E/03) and east ern Kitlope Lake (NTS 093E/04) map ar -
eas rep re sent older, deeper com po nents of the Hazelton

Group stra tig ra phy. These strata are con tained in a se ries of
struc tural pan els that are in ter preted to rep re sent an
imbrication of sev eral dif fer ent strati graphic-struc tural lev -
els within a sin gle volcanoplutonic-arc as sem blage
(Mahoney et al., 2005). From the low est struc tural level up -
ward, these pan els in clude 1) a fo li ated to nonfoliated
hornblende quartz diorite com plex with meta vol can ic xe -
no liths (10–20%) and abun dant, roughly east-west
t r e n d i n g  m a f i c  d i k e s ;  2 )  m e t a  v o l  c a n  i c  a n d
metasedimentary screens (40–50%) within a ‘ma trix’ of
tex tur  al ly and compositionally com plex, lo cally
magmatically fo li ated, bi o tite-hornblende, pyroxene-
hornblende and hornblende diorite to quartz diorite; 3)
mas sive ba salt, ba saltic an de site and an de site flows, as so ci -
ated tuff brec cia and other fragmental rocks; and 4)
volcaniclastic sed i  men tary rocks and as so ci  ated
pyroclastic strata. These struc tural pan els are in ter preted to
rep re sent ‘slices’ of a sin gle volcanoplutonic-arc as sem -
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blage, from the subvolcanic plutonic roots through the
plutonic-vol ca nic in tru sive con tact to the surficial vol ca nic
flows and as so ci ated volcanogenic sed i men tary rocks
(Fig. 3). In this suc ces sion, the rheologically weak
sedimentary intervals tend to form décollement surfaces,
whereas the massive flow units tend to be structurally
resistant.

Chatsquot Layered Mafic Intrusion (Unit
Jlm)

Spec tac u lar ex po sures of a min er al ized lay ered mafic
in tru sion (Jlm), ex posed on Chatsquot Moun tain and the
ridges im me di ately to the south east and north west of the
main mas sif, form an im por tant com po nent of the re gional
vol ca nic stra tig ra phy (Fig. 4, 5). Compositional band ing in
unit Jlm typ i cally con sists of vari able pro por tions of ol iv -
ine, pyroxene, plagioclase and mag ne tite, and ranges in
com po si tion from ultra mafic mag ne tite-ol iv ine websterite
to anorthositic gab bro. The prom i nent fo li a tion in the rock
par al lels the compositional lay er ing and re sults in a dis -

tinctly lay ered ap pear ance vis i ble from sev eral kilo metres
away. Typ i cal compositional lay ers are less than 1 m thick,
with clinopyroxene-rich gab bro (80% clinopyroxene) al -
ter nat ing with more plagioclase-rich lay ers that dis tinctly
weather to a lighter col our (Fig. 5). Sub or di nate ultra mafic
lay ers in clude mag ne tite-ol iv ine-rich rocks, ap par ent cu -
mu late lay ers, which weather to a dis tinc tive rusty brown,
knobby sur face. Along the ridge north east of Chatsquot
Moun tain, unit Jlm is cut by nu mer ous an de site por phyry
dikes that lo cally ex ceed unit Jlm in vol ume and form in tru -
sion brec cias. Unit Jlm ex tends from Chatsquot Moun tain
to the south ern end of the Mount Gamsby ridge, and also
caps the high peaks near Black Dome, where the layered
mafic intrusion appears as a large screen within the Tenaiko 
intrusive suite (Fig. 4).

Hazelton Group (Metamorphosed; Unit
Jhm)

The Hazelton group con sists of vari ably meta mor -
phosed mafic to silicic vol ca nic and volcaniclastic rocks,
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in clud ing andesitic to ba saltic flows, tuff-
brec cia and tuff, with lesser argillite. The
meta mor phic grade var ies widely and gen er -
ally in creases to the west. The meta vol can ic
rocks in clude abun dant quartzofeldspathic
schist and gneiss, epidote-chlorite schist
and, lo cally, actinolite-bear ing am phi bo lite.
These rocks have pre vi ously been as signed
to the Gamsby Group, a suc ces sion of pre –
Lower Ju ras sic metasedimentary and meta -
vol can ic rocks (Woodsworth, 1978, 1979,
1980), but are herein in ferred to be meta mor -
phosed equiv a lents of the Lower to Mid dle
Ju ras sic Hazelton Group, based on their
dom i nantly vol ca nic character and lack of
carbonate interbeds.

Jurassic(?) Argillite and
Sandstone (Unit JKs)

A thick argillite and sand stone unit
forms the mas sif of Lindquist Peak, east of
Mount Irma (Fig. 4). Al though lo cally over -
turned, the suc ces sion dips to the north and
north east. The over all suc ces sion is ap prox i -
mately 2.5 km thick and con sists of five al -
ter nat ing units of argillite and sand stone, al -
though one or more of these may be thrust
re peated, thereby di min ish ing the to tal
thick ness. Sim i lar lithological fa cies make
up the five sed i men tary units, which are, in
de scend ing strati graphic or der: 1) an up per
mixed argillite and sand stone pack age; 2) a
dom i nantly ar gil la ceous pack age, with mi -
nor interstratified sand stone; 3) a dom i -
nantly mas sive sand stone pack age, with mi -
nor shale interbeds; 4) a mas sive, strongly
fo li ated argillite pack age; 5) a mas sive sand -
stone pack age, sim i lar to 3; and 5) a basal
mixed sandstone and argillite package.

The argillite is typ i cally mas sive, of ten
strongly bioturbated and lo cally in cludes
len tic u lar bed ding and fine sand stone and
siltstone string ers with climb ing rip ple
cross-strat i fi ca tion. Rounded cal car e ous
nod ules oc cur lo cally. Argillite typ i cally dis plays strongly
de vel oped pen cil cleav age and lo cal or ange-col oured ox i -
da tion. The sand stone is typ i cally mas sive to cross-strat i -
fied, thin to me dium bed ded (up to 2 m) and fine to me dium
grained, al though it can lo cally be come coarse grained.
Sand stone is micaceous but poorly sorted and mud rich, ex -
hib it ing flaser bed ding and abun dant bioturbation. Wood
frag ments are abun dant and bi valve moulds are found as
shell lag deposits in a fine-grained, calcareous-cemented
facies.

The age of these strata is un clear, al though it is likely
they are post-Hazelton sed i men tary rocks and pos si bly rep -
re sent the base of the Jura-Cre ta ceous Bow ser Lake Group
in this region.

Mesozoic(?) Sedimentary Rocks (Unit Mzs)

In the south ern por tion of the Tsaytis River 1:50 000
map area (NTS 093E/05), a small fault block north of
Tsaytis Moun tain con tains a rusty-weath er ing suc ces sion

of brown to light grey, thin-bed ded calcsilicate, micaceous
phyllite and fine-grained quartz ite. The metasedimentary
rocks are tightly folded, dis play ing abun dant mesoscale
(0.25–1 m) tight to iso cli nal folds. These rocks dif fer sig -
nif i cantly from the meta vol can ic rocks that dom i nate the
re gion. These strata are po ten tially pre – Early Ju ras sic in
age and may be cor re la tive with con ti nen tal mar gin strata of 
the Burke Chan nel as sem blage de scribed by Gehrels and
Boghossian (2000).

PLUTONIC ASSEMBLAGES

Tenaiko Suite (Unit Jt)

The cen tral por tion of the map area is un der lain by the
Tenaiko Range, which is dom i nated by a het er o ge neous as -
sem blage of hornblende diorite to quartz diorite, char ac ter -
ized by com plex in tru sive re la tions with ad ja cent meta vol -
can ic rocks and lay ered mafic in tru sions (Fig. 4). The
Tenaiko suite re fers to a compositionally and tex tur ally het -
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er o ge neous in tru sive suite that ranges
f r o m a  c o ar s e - g r a i n e d  p yr o x e n e -
hornblende gab bro to me dium to coarse-
grained hornblende diorite to quartz
d i o r i t e  w i t h  l e s s e r  h o r n b l e n d e
granodiorite. The suite con tains lo cally
abun dant mafic and ultra mafic xe no liths
and meta vol can ic screens rang ing from a
few centi metres to tens of metres in length. 
The den sity of the in clu sions is vari able,
rang ing from iso lated mafic xe no liths to
dense in tru sion brec cias with dis tinc tive
in ter lock ing jig saw clast bound aries
(Fig. 6). In tru sive bound aries are highly ir -
reg u lar, with fel sic string ers and dikelets
in vad ing ad ja cent coun try rock. The in tru -
sive rocks are comp lexly fo li ated, lo cally
dis play ing mag matic fo li a tion sur round -
ing en trained, struc tur ally de formed meta -
vol can ic screens, and locally displaying
s y n d e f o r m a t i o n a l  f o l d s  a n d
postdeformational tectonic foliations.

The age of the Tenaiko suite is un -
clear. The suite is sim i lar, in part, to rocks
on Whitecone Peak and Crawford Peak that yield Late Ju -
ras sic U-Pb ages (ca. 154–155 Ma), and the suite clearly in -
trudes rocks mapped as Hazelton Group. How ever, the
close spa tial and compositional re la tion ship be tween the
more mafic com po nents of the Tenaiko suite and the lay -
ered mafic in tru sion (unit Jlm) sug gests the Tenaiko suite
may be subvolcanic with re spect to unit Jlm, which is prob -
a bly Early Ju ras sic in age. Geo chron ol ogy on both
packages is in progress.

Paleocene-Eocene Plutonic Rocks

TSAYTIS MOUNTAIN STOCK (PEG)

The Tsaytis Moun tain stock is a me dium-grained
epidote-bear ing bi o tite granodiorite to tonalite ex posed on
the north flank of Tsaytis Moun tain (Fig. 4). The stock dis -
plays an up per in tru sive con tact with dark green pyroxene-
hornblende gab bro and chloritic am phi bo lite, and an in tru -
sive lower con tact with quartzofeldspathic gneiss of the
Cen tral gneiss com plex, and clearly in trudes the Cen tral
gneiss de tach ment fault (see be low). The unit dis plays
mag matic fo li a tion de fined by bi o tite segregations, and the
fo li a tion par al lels the trace of the de tach ment struc ture.
Geo chron ol ogy for this unit is crit i cal, as it will con strain
the age of extensional faulting in the region.

KITLOPE PLUTON (UNIT EG)

The Kitlope pluton is a mas sive, ho mo ge neous bi o tite
gran ite to granodiorite that in trudes the Cen tral gneiss com -
plex south east of Kitlope Lake. The unit is char ac ter is ti -
cally me dium to coarse-grained, equigranular, lo cally K-
feld spar por phy ritic, bi o tite gran ite with clean, fresh books
of bi o tite, white to pink K-feld spar, euhedral white
plagioclase and large, anhedral quartz blebs. Ox i da tion of
bi o tite leads to a dis tinct yel low weath er ing rind. The in tru -
sive con tact is gen er ally sharp, with a lo cally well-de vel -
oped in tru sion brec cia along the bound ary. Preliminary age
data suggest an Eocene age.

EAR LAKE PLUTON

The Ear Lake pluton is a pink, me dium to coarse-
grained, lo cally mus co vite-bear ing bi o tite gran ite. The unit 
is rel a tively ho mo ge neous, with mi nor amounts of mafic
xe no liths along the pluton mar gins and a mi nor com po nent
of aplite dikes. The pluton is cut by abun dant east-trending,
steeply north-dip ping joints that pro duce blocky, an gu lar
ta lus. The unit in trudes rocks of the Hazelton Group and
Tenaiko suite along a sharp ir reg u lar con tact that seems to
rep re sent em place ment by pas sive in fla tion of overlying
country rock.

GAMSBY RIVER STOCK (UNIT EGM)

The Gamsby River stock is a pink, me dium to coarse-
grained, miarolitic bi o tite gran ite. The pluton ap pears mas -
sive, ho mo ge neous and undeformed. Ad ja cent to the mar -
gin, 30–50 m wide, lo cally flow-fo li ated gra nitic dikes with 
aplit ic mar gins oc cur. The pluton has sharp, well-de fined
con tacts with the Hazelton Group, as so ci ated meta vol can ic 
rocks and the Tenaiko suite. The steep, near-ver ti cal lat eral
mar gins, con vex up ward up per con tact and pres ence of
miarolitic cav i ties sug gest diapiric em place ment at shal low 
crustal lev els. The pluton yields a K-Ar age on bi o tite of
48.9 ±2.5 Ma (Wanless et al., 1979), which is an up lift age,
but the ev i dence for shal low em place ment sug gests that
this age approximates the timing of crystallization.

METAMORPHIC ASSEMBLAGES

Central Gneiss Complex (Unit Tvgc)

The east ern half of the Kitlope Lake (NTS 093E/04)
1:50 000 map area is un der lain by a dis tinc tive se ries of up -
per am phi bo lite to granulite-fa cies quartzofeldspathic
gneiss es that have been strongly de formed in a duc tile fash -
ion. These rocks are part of a broad belt of high-grade meta -
mor phic rocks, re ferred to as the Cen tral gneiss com plex,
that ex tends up the east ern edge of the Coast plutonic com -
plex from about 53° to 56°N (Rusmore et al., 2005). In the
south ern Whitesail Lake map area, the Cen tral gneiss com -
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Fig ure 6. Tenaiko suite autoclastic brec cia, con sist ing of an gu lar mafic meta vol can ic
clasts within hornblende diorite.



plex is dom i nated by orthogneiss, in clud ing in ter leaved
quartzofeldspathic gneiss, hornblende-bi o tite tonalitic
gneiss, amphibolitic gneiss and lesser am phi bo lite. Min er -
al ogy is pre dom i nantly quartz, plagioclase, hornblende and 
bi o tite, with lo cally abun dant epidote. Peg ma titic gar net-
bear ing gra nitic dikes oc cur lo cally. Duc tile de for ma tion
fab rics, pri mar ily mesoscale (0.5–1.5 m am pli tude) tight to
iso cli nal folds and as so ci ated axis-par al lel fo li a tion planes, 
are com mon (Fig. 7). The mean fold-axis ori en ta tion, es ti -
mated from the ridges north of Tsaytis Moun tain (n = 29), is
53–143° (Fig. 8).

Paleocene(?) Metamorphic Rocks

The Cen tral gneiss com plex is ex posed in the lower
plate of a ma jor low-an gle ex ten sion fault that sep a rates the
gneiss com plex from lower grade rocks in the up per plate
(see be low; Fig. 4). The up per plate con sists of a se ries of
im bri cate struc tural pan els of metaplutonic and meta vol -
can ic rocks that dis tinctly de crease in meta mor phic grade
to the east of the de tach ment fault. North west of Black
Dome, ap prox i mately 7–8 km east of the de tach ment fault,
greenschist to lo cally lower am phi bo lite fa cies meta vol -
can ic rocks are in ferred to be meta mor phosed Hazelton
Group rocks (unit Jhm; Fig. 4). The area be tween these
meta vol can ic rocks and the de tach ment fault is un der lain
by an imbricated se ries of am phi bo lite, chloritic mafic
meta vol can ic rocks and strongly fo li ated diorite, tonalite
and granodiorite that ranges in meta mor phic grade from
up per greenschist to up per am phi bo lite. The in creased
meta mor phic grade and sig nif i cantly higher pro por tion of
metaplutonic rocks dis tin guish this suc ces sion from lower
grade rocks to the east, and the pres ence of abun dant
chlorite dis tin guishes it from the Cen tral gneiss com plex to
the west. The suc ces sion ap par ently con sists of a num ber of 
imbricated struc tural pan els that in ter leave meta vol can ic
and metaplutonic rocks of dif fer ent meta mor phic grade,
and these rocks pre sum ably rep re sent a struc tural level in -

ter me di ate be tween the Cen tral gneiss com plex and lower
grade rocks of the up per plate to the east. Re gion ally, peak
meta mor phism in the Cen tral gneiss com plex is in ter preted
to be Paleocene in age (Hollister and Andronicos, 2000),
and the spa tial proximity and metamorphic similarity of
these rocks to the Central gneiss complex suggests they are
Paleocene in age.
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Fig ure 7. Tight folds with quartzofeldspathic gneiss of the Cen tral gneiss com plex, look ing south to ward Kitlope Lake.

NEqual Area
(Schmidt)

Axial N = 29

Central Gneiss Complex
trend and plunge of fold axes

mean trend = 053–143°
Fig ure 8. Stereonet of fold-axis ori en ta tions in Cen tral
gneiss com plex north west of Tsaytis Moun tain.



STRUCTURAL FEATURES

Central Gneiss Detachment

The con tact be tween high-grade gneissic rocks of the
Cen tral gneiss com plex and lower grade rocks of the east -
ern Coast plutonic com plex and west ern Stikine Terrane is
com monly dif fi cult to lo cate ac cu rately. In the south west -
ern Whitesail Lake map area, up per am phi bo lite to
granulite fa cies rocks of the Cen tral gneiss com plex are
sep a rated from greenschist to lower am phi bo lite grade
rocks of the Tenaiko suite and Paleocene(?) meta mor phic
rocks by a low-an gle, east-dip ping de tach ment fault
(Fig. 4). North east of Tsaytis Moun tain, the up per plate of
this struc ture con tains imbricated struc tural pan els of
greenschist fa cies chloritic meta vol can ic rocks, lower am -
phi bo lite fa cies meta vol can ic rocks and metatonalite. The
struc tural pan els are ap par ently sep a rated by steep, west-
dip ping faults of un known dis place ment. These faults lo -
cally jux ta pose amphibolitic meta vol can ic rocks and
metatonalite against greenschist fa cies meta vol can ic rocks; 
in other cases, the meta mor phic tran si tion ap pears more
gradational. These struc tur ally in ter leaved pan els de crease
in meta mor phic grade from west to east, and grade into sub-
greenschist to greenschist grade ba saltic to andesitic meta -
vol can ic rocks to the north east. South of Mount Gamsby,
the lower plate con sists of the Tenaiko suite with lo cally
abun dant meta vol can ic screens. The vol ume of plutonic
rocks de creases to the south, where diorite of the Tenaiko
suite in trudes mafic rocks of the Chatsquot lay ered mafic
in tru sion (Fig. 4). The de tach ment fault is ex posed due west 
of Mount Gamsby, where high-grade rocks of the Cen tral
gneiss com plex are struc tur ally over lain by lower grade
rocks of the Tenaiko suite across a low-an gle, east-dip ping
shear zone. Else where, the de tach ment struc ture is ei ther
not ex posed or is in truded by a dis tinc tive epidote-bi o tite
granodiorite. How ever, the bound ary be tween the up per
and lower plates is readily rec og nized by the abun dance of

chloritic rocks in the upper plate and the absence of chlorite
in the lower plate.

Contractional Structures

The west ern por tion of the Fore sight Moun tain
1:50 000 map area (NTS 093E/03) is un der lain by an im bri -
cate stack of north east-vergent thrust sheets that comp lexly
im bri cates var i ous struc tural lev els within the Hazelton
Group. The pri mary décollement ho ri zons are within sed i -
ment-dom i nated in ter vals, with the mas sive mafic vol ca nic
units act ing as struc tural but tresses. Re gional map ping sug -
gests this thrust sys tem is con tin u ous with the Late Cre ta -
ceous Mount Waddington fold-and-thrust sys tem, ex posed
in the Bella Coola map area to the south (Haggart et al.,
2003, 2004). The sys tem is trun cated on its east ern side by a 
high-an gle north-north west-trending dextral shear zone
that roughly par al lels the Kimsquit River val ley. This shear
zone is cut by a bi o tite gran ite of pre sumed Eocene age,
pro vid ing a min i mum age for the contractional de for ma -
tion. The north west ern ex tent of the thrust sys tem is un -
clear. Rocks in the up per plate of the Cen tral gneiss de tach -
ment are cut by nu mer ous north west-trending, steeply
west-dip ping struc tures that im bri cate fault pan els of dif -
fer ing meta mor phic grade. These structures may represent
deeper levels of the thrust system.

Translational Shear Zones

Sev eral high-an gle shear zones transect the area and
cut all pre-Paleocene rock units. One of the larger shear
zones par al lels the Kimsquit River val ley, ex tend ing north
from the north ern end of Dean Chan nel through Whitecone
Peak and the east ern flank of Crawford Peak and con tin u -
ing out of the area (Fig. 4). This shear zone con tin ues south
into the Bella Coola map area, where it ap par ently con nects
into the Pootlass shear zone (Haggart et al., 2004). The
shear zone is rec og nized in plutonic rocks by the pres ence
of per va sive near-ver ti cal frac ture planes and lo cally in -
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Fig ure 9. (Left) View look ing north at the south flank of Chatsquot Moun tain shows rusty gos san de vel oped along py rite-chalcopyrite veins
near the top of the peak. (Right) Py rite-chal co py rite vein min er al iza tion is most in tense where lo cal ized along shear zones and along
bound aries with Eocene(?) gran ite dikes cross cut ting the Chatsquot lay ered mafic in tru sion. Cop per-nickel sul phide min er al iza tion is also
widely dis sem i nated in in di vid ual pyroxenite and norite lay ers near the south ern edge of the in tru sion and along veins where sul phide min -
er als have been sub se quently remobilized by hy dro ther mal flu ids.



tense fo li a tion de vel op ment, man i fested by min eral re -
align ment and the stretch ing and re ori en ta tion of xe no liths
and meta mor phic screens. East of Crawford Peak, gra phitic 
phyllite, chloritic schist, and clastic metasedimentary and
meta vol can ic rocks are in cor po rated into the shear zone,
and dextral transpression is in di cated by the ori en ta tion of
kink bands and iso cli nal folds with mod er ately plung ing
(30–35°) fold axes (Mahoney et al., 2005). A sec ond prom -
i nent shear zone ex tends from Chatsquot Moun tain north -
west to ward Black Dome. This shear sys tem is ap prox i -
mately 1–1.5 km wide and con sists of chloritic schist,
micaceous schist, lo cal actinolitic schist, fo li ated
hornblende diorite and granodiorite, and pods of pyroxene
gab bro that are cross cut by syndeformational andesitic to
ba saltic dikes. The shear zone is char ac ter ized by north -
west-trending fo li a tion con tain ing prom i nent, mod er ately
north west-plung ing in ter sec tion and min eral-elon ga tion
lineations. The shear zone is flanked on both sides by the
Tenaiko suite, sug gest ing a lack of ma jor off set along the
sys tem. The shear zone must dis si pate at its south ern end, as 
it can not be traced through the se ries of thrust faults
mapped north of Chatsquot Moun tain. The pres ence of
high-an gle shear zones at both ends of the thrust sys tem
sug gests  that  the thrust  system may represent  a
contractional step over at a restraining bend along a dextral
transpressional system.

ECONOMIC POTENTIAL

The pri mary ob jec tive of this in ves ti ga tion is to eval u -
ate the eco nomic min eral  po ten t ial  of Me so zoic
volcanogenic as sem blages and Ju ras sic to Ter tiary plutonic 
rocks in the south ern Whitesail Lake map area. Pre lim i nary
anal y sis of bed rock geo log i cal map ping, both in the cur rent 
map area and in ar eas to the east and south east, sug gests
that there are three po ten tial targets of economic
importance.

Volcanogenic Massive Sulphide Deposits
within the Hazelton Group

Pre lim i nary fa cies anal y sis, geo chron ol ogy and geo -
chem is try from the south ern Whitesail Lake map area
(Gordee et al., 2005) and the Bella Coola area to the south
(Diakow et al., 2003) in di cate that these rocks are age
equiv a lent to host rocks for the Eskay Creek volcanogenic
mas sive sul phide (VMS) de posit, and are char ac ter ized by
pre dom i nantly shal low-wa ter de po si tion, prob a bly in a
rifted-arc set ting. The sim i lar i ties be tween these strata and
those in the Eskay Creek area sug gest that the Hazelton
Group in the south ern Whitesail Lake area is highly pro -
spec tive for VMS min er al iza tion. In a re gional sense,
Hazelton Group strata form an east-dip ping homocline,
with older, deeper strata ex posed to the west. These strata
also dis play a higher de gree of struc tural and meta mor phic
al ter ation. How ever, the rec og ni tion of stratiform sul phide
min er al iza tion, pri mar ily dis sem i nated chal co py rite, py rite 
in bed ded volcanogenic metasedimentary rocks, at sev eral
lo ca tions in meta mor phosed Hazelton Group strata north of 
Black Dome (Fig. 4) in di cates that there is VMS potential
in western exposures of the Hazelton Group.

Chatsquot Layered Mafic Intrusion

The Chatsquot lay ered mafic in tru sion (de scribed
above) may have po ten tial for sig nif i cant Cu-Ni sul phide
a n d  P G E  mi n  e r  a l  i z a  t i o n .  S o me  p y r o x en e - r i c h
compositional lay ers (clinopyroxene gab bro) near the
south west ern con tact have sub stan tial chal co py rite (or Cu-
Ni sul phide) min er al iza tion, both as dis sem i nated
stratiform sulphides and sul phide veins (Fig. 9). Pre lim i -
nary geo chem i cal val ues in unmineralized gab bro in di cate
el e vated Cu and Ni val ues (>130 ppm Cu, >400 ppm Ni);
PGE assays are in progress.

Cu±Mo±Au Porphyry Mineralization

Paleocene and Eocene plutonic rocks in the south west -
ern Whitesail Lake map area are gen er ally coarse grained,
lo cally por phy ritic gra nitic rocks that were ap par ently
emplaced at rel a tively shal low lev els. In tru sive con tacts
with ad ja cent coun try rock are gen er ally sharp, al though
ex ten sive (tens of metres) of vari ably min er al ized in tru sive
brec cia oc cur lo cally, and there is ev i dence of sul phide, pri -
mar ily Cu and Mo, remobilization along some in tru sive
bound aries. Geo chem i cal and geo chron ol ogi cal stud ies of
these plutons are un der way, and as say sam ples col lected
from al ter ation zones ad ja cent to pluton mar gins have been
sub mit ted. The char ac ter of po ten tial por phyry tar gets will
be  examined in  detai l  dur ing the  course  of  th is
investigation.
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ADDENDUM 

PROGRAM PURPOSE AND SCOPE 

This fieldwork article reports the preliminary findings of a bedrock mapping project designed to 
examine the western side of the Whitesail Lake, 1:250 000-scale map area.  The principal goal of 
this investigation is detailed geologic mapping (1:50 000 scale) and economic mineral 
assessment of the eastern Coast Plutonic Complex and western Stikinia in the southwestern and 
western Whitesail Lake map-area.  

Stream sediment geochemistry, MINFILE data and detailed geologic mapping farther north in 
Whitesail Lake map-area, and to the south (eastern Bella Coola map-area), indicate potential for 
volcanogenic massive sulphide, Cu±Mo±Au porphyry, and Ni-Cu-Cr-PGE mineralization.  

The primary objective of this current program is to establish the geologic framework for 
potential economic mineralization in the region, as opposed to targeting specific mineral 
occurrences.  Documentation of the regional structure, stratigraphy, geochemical character and 
geochronology benefits not only local but also regional exploration programs.  The area under 
investigation includes the area surrounding the Kitlope Heritage area and the areas along the 
western edge of Tweedsmuir Park (Figure 1).   Our goal is to establish the regional geologic 
framework with respect to potential economic mineralization.   Maps from this investigation will 
be linked with our mapping to the east (Mahoney et al., 2004), south (Haggart et al., 2004) and 
the northeast (numerous BCGS maps) to provide comprehensive regional coverage of a 
significant portion of the eastern Coast Belt. 
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Figure 1: Geographic distribution of existing 1:50,000 geologic maps in the Whitesail Lake
map area, and the extent of proposed map area (shown in red).  Blue areas were mapped by 
BCGS teams (ca 1985-1990; letters keyed to reference list); yellow area is thesis map of van
der Heyden (1982); purple area was mapped by Bella Coola TGI project in Bella Coola area 
(93D; 2001-2003), and 93E2/3 were mapped under auspices of Rocks to Riches program (2004
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