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INTRODUCTION

The Nootka Sound re gion is host to a few small ore de -
pos its. These are skarns (Ford and Silverado) and in tru -
sion-re lated Au min er al iza tion, such as the Pri va teer in the
Zeballos camp. The area was mapped in the 1980s by Mul -
ler et al. (1981), a large por tion be ing cat e go rized as a meta -
mor phic com plex rep re sen ta tive of mid-crustal level rocks. 
This over sim pli fi ca tion and mis iden ti fi ca tion of meta mor -
phic grade in the area, com bined with dif fi cult ac cess and
ter rain, have made ex plo ra tion dif fi cult. Pre lim i nary work
in the Nootka Sound re gion in di cated that the rocks in the
area were lo cally con tact meta mor phosed by the Ju ras sic
Is land and Ter tiary Mount Wash ing ton in tru sive suites, but
had not been sub jected to high-grade re gional meta mor -
phism and thus could be cor re lated with the rock units in the 
south ern parts of Van cou ver Is land (cf. Massey, 1991;
Massey, 1995; Yorath et al., 1999; DeBari et al., 1999;). Po -
ten tial cor re la tions of these rocks with the Sicker Group
also makes these rocks pro spec tive for volcanogenic mas -
sive sul phide (VMS) – type min er al iza tion, such as at Myra
Falls (Barrett and Sherlock, 1996).

The pri mary goals of this study are to pro mote ex plo ra -
tion in the area through im proved geo log i cal map ping,
lithogeochemistry, metallogeny and min eral-de posit stud -
ies. This pa per sum ma rizes this sum mer’s map ping and
some pre lim i nary lithogeochemistry, which are part of a
Geoscience BC pro ject fo cused on im prov ing the bed rock
map ping in the Nootka Sound area. Ba sic pros pect ing and
sam pling were un der taken dur ing the map ping. Work con -
tin ues on com ple tion of a lithogeochemistry study of the
var i ous rock types and on a re vised met al lo gen ic in ter pre ta -
tion of the area, based on new map ping, geo chem is try and
geo chron ol ogy.

LOCATION, ACCESS AND
PHYSIOGRAPHY

The Nootka Sound re gion (Fig. 1) oc cu pies a large por -
tion of the west-cen tral half of Van cou ver Is land. The study

re gion is mostly coastal in na ture and com prises many is -
lands, fjords, chan nels and in lets. The most no ta ble of these 
are Bligh Is land, Muchalat In let, Tlupana In let, Shel ter In -
let, Syd ney In let, Stewardson In let, Zuciarte Chan nel and
Millar Chan nel. The re gion is rel a tively rug ged and heavily
veg e tated with rain for est, with some por tions of it hav ing
been logged.

 Log ging roads con nected to the main road grid are ac -
cessed from the Gold River, Tofino, Zeballos and Tahsis
roads. There are many ad di tional log ging roads not con -
nected to the main road net work, in clud ing the Conuma,
Stewardson, Zuciarte, Escalante, Silverado and Hous ton
main for estry roads (main lines). Ac cess to the field area
this sum mer was by four-wheel-drive truck on log ging
roads con nected to the main grid. Boats and fixed-wing air -
craft were gen er ally used to get to log ging camps. A few
weeks of coastal geo log i cal map ping were car ried out us ing 
a va ri ety of boats

PREVIOUS WORK

Pre vi ous work in the area has been car ried out by a
num ber of au thors. Most no ta bly, Mul ler et al. (1981). Two
other im por tant pub li ca tions that de scribe sim i lar rocks
out side the study area are DeBari et al. (1999) and Yorath et
al. (1999). Pub li ca tions spe cific to min er al iza tion in the
area are Stevenson (1938, 1939, 1950), Mul ler et al.
(1981), Sinclair and Hansen (1983), Hansen and Sinclair
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Fig ure 1. Lo ca tion of the study area on the west coast of Van cou ver 
Is land.



(1984) and Mar shall et al. (2004) for the in tru sion-re lated
Au or ‘Zeballos’-type min er al iza tion. The other de posit
types in the area, in clud ing vein, skarn and re place ment
types, are listed in Mul ler et al. (1981) and the in ter ested
reader is re ferred to that pub li ca tion for ad di tional ref er -
ences.

REGIONAL GEOLOGY

The study area is part of the In su lar Belt of the Ca na -
dian Cor dil lera com pris ing a num ber of accreted vol ca nic
ter ranes (Jones et al., 1977; Wheeler et al., 1991). Thus, the
area con sists mostly of meta vol can ic rocks and their
plutonic coun ter parts. Re gional de for ma tion is not pro -
nounced. How ever, some rocks lo cally dis play mi nor tec -
tonic fo li a tion. Re gional meta mor phic grade in the area
ranges up to mid dle greenschist fa cies. Lo cal con tact meta -
mor phism around the in tru sive rocks ranges from
greenschist to migmatite, with many ex am ples of par tially
melted in clu sions of coun try rock. There are abun dant brit -
tle faults in the area, rang ing from lo cal to re gional in scale.
In most cases, the vol ca nic rocks are greenschist equiv a -
lents of Sicker, Bo nanza and Karmutsen vol ca nic rocks.
The vol ca nic rocks are, in most cases, im pos si ble to dis tin -
guish in the field; it is vir tu ally im pos si ble to dis tin guish
Sicker and Bo nanza vol ca nic rocks in the study re gion even 
us ing geo chem is try. The in tru sive rocks are typ i cal of the
Ju ras sic Is land and the Ter tiary Mount Wash ing ton in tru -
sive suites. Some of the more al tered in tru sive rocks may
also be re lated to Sicker vol ca nism.

ROCK TYPES

A pre lim i nary ge ol ogy map (Fig. 2) and strati graphic
col umn (Fig. 3) for the rocks of the Muchalat In let area
have been de rived from field ob ser va tions, airphotos and
pre vi ously pub lished re ports and maps. Most of this year’s
map ping was con cen trated in the ar eas sur round ing and be -
tween Muchalat and Stewardson In lets.

Older Basement Rocks

The older base ment com prises fine-grained mafic
rocks and more coarse grained in tru sive rocks. The finer
grained rocks ap pear to be mostly dikes or flows and ex -
hibit no tex tures char ac ter is tic of ex tru sive vol ca nic rocks.
Both fine-grained and coarser grained older base ment
rocks have been al tered. Mul ler et al. (1981) mapped these
rocks as Pa leo zoic and Me so zoic. Dis tinc tive geo chron ol -
ogi cal re la tion ships with most of the rocks in the area are
ab sent, but the higher de gree of al ter ation ob served in these
rocks was not seen in ei ther the Ju ras sic in tru sive rocks or
the Tri as sic ex tru sive rocks. Thus, it is in ferred that these
rocks are pre-Tri as sic. How ever, the al tered coarse-grained 
rocks may be as young as early Ju ras sic and ex pe ri enced a
higher de gree of al ter ation due to em place ment at depth.
Geo chron ol ogi cal work is un der way to de ter mine the ex act
age of the rocks.

FINE-GRAINED VOLCANIC AND HIGHER
LEVEL INTRUSIVE FINE-GRAINED ROCKS
(UNIT PMV)

These rocks are light to me dium grey on fresh sur faces
and dark brown/ma roon on weath ered sur faces. Grain size
ranges from fine-grained (apha ni tic to a few milli metres)

ba salt-dacite to a plagioclase-phyric ba salt-dacite and lo -
cally even a plagioclase-hornblende-phyric ba salt-dacite.
Plagioclase and hornblende pheno crysts are up to 2 mm in
di am e ter. The con tacts be tween the dif fer ent types of vol ca -
nic rocks are dif fuse. There are vary ing amounts of al ter -
ation, with chlorite, yel low-green epidote-quartz veinlets
up to 2 cm wide, and very small string ers (0.5 mm) of sul -
phide min er als. The vol ca nic rocks are in truded by dikes up 
to 3 m in width, veinlets of hornblende diorite and bi o tite-
hornblende diorite, and rhy o lite dikes. Within the vol ca nic
rocks, there are dikes, patches and veinlets of equigranular
coarser grained (2–3 mm) gab bro-like ma te rial re sult ing
from par tial remelting and recrystallization. The vol ca nic
rocks are highly frac tured and de formed within brit tle
faults and shear zones.

COARSE-GRAINED INTRUSIVE ROCKS
(UNIT PMA_V)

These rocks, which are dark grey to whit ish when fresh 
and white to tan brown when weath ered, range from diorite
to hornblende diorite (with abun dant mafic min er als) to
hornblende granodiorite. The in tru sive rocks are
equigranular and coarse grained, with grain size vary ing
from 1 to 5 mm with gen er ally finer grained mafic phases.
There is epidote al ter ation and epidote-quartz vein ing
along frac tures. Abun dant, fine-grained, rounded to an gu -
lar vol ca nic in clu sions gen er ally range up to 30 cm in
length, with some up to 3 m. There are abun dant ex am ples
of lo cal remelting and recrystallization of some of the vol -
ca nic clasts. Some ba saltic in clu sions have been com -
pletely recrystallized to fine-grained hornblende diorite.
The in tru sive rocks are them selves in truded by many ba -
saltic dikes up to 1.5 m wide and strik ing gen er ally 330–
360° with steep dips.

Mooyah Formation (Unit PMm)

The Mooyah For ma tion com prises sed i men tary and
volcaniclastic rocks of var i ous types. The rocks are best ex -
posed in Mooyah Bay, on An der son Point and along the
north east ern parts of Zuciarte Chan nel. The rocks are
interbedded cherty shale, sand stone-greywacke and con -
glom er ate of turbidite se quences. Lay ers are gen er ally up
to 20 cm thick, al though some of the more co he sive sand -
stone lay ers are up to 1 m and some peb ble con glom er ate
lay ers are up to 2 m. Finely lay ered (1–2 cm) shaly beds are
mostly found interbedded with coarser, more mas sive lay -
ers of sand stone and/or siltstone-sand stone. The sandy lay -
ers are peb ble rich, with abun dant (30%) white-weath er ing
feld spar-rich clasts in a sandy ma trix. The silty-sandy rocks 
have interlayered light and dark grey lami na tions up to 1 m
thick. Some lay ers con tain feld spar crys tals and small peb -
bles (4 mm) of chert, and can lo cally be gos sa nous. There
are also al ter nat ing sandy and silty crys tal tuffs with very
sub tle lay er ing. The crys tal tuffs have 3–4 mm feld spar and
hornblende crys tals and smaller shaly clasts. The con glom -
er atic rocks have well-rounded frag ments of vol ca nic rock
up to 8 cm long, smaller frag ments (2 cm) of a more fel sic
vol ca nic phase, quartz and feld spar frag ments, and some
hornblende crys tals rang ing up to 5 mm in a very fine
grained vol ca nic ma trix with no vis i ble bed ding. There are
also mi nor beds of lime stone and fine-grained di op side-
gar net skarn at a few lo ca tions. The finer grained sed i men -
tary rocks can be mas sive and have well-de vel oped bed -
ding with north east erly strikes. They are light grey to black
when fresh and a buff to rusty brown col our on the weath -
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Fig ure 2. Pre lim i nary ge ol ogy of the study area, Nootka Sound re gion (af ter Mul ler et al., 1981).



ered sur face. Fin ing-up ward se quences, rip ple marks and
rip-up clasts in num ber of lo ca tions in di cate tops up in all
lo ca tions dis play ing geopetal in di ca tors.

The Mooyah For ma tion is in truded by diorite, rhy o lite
and mafic dikes (Fig. 4), and cut by quartz veins with mi nor
epidote. There are some fine-grained epidote clasts (5 cm)
and epidotized patches. The rocks are slightly de formed by
frac tur ing and shear ing, as well as by broad, low-am pli tude
folds that in di cate antiformal clo sure to the north. The to tal
thick ness of the pack age is dif fi cult to es ti mate due to pos si -
ble ap par ent thick en ing from fold ing and fault 
rep e ti tion; how ever, the to tal pack age is es ti -
mated to be on the or der of 1 km in thick ness.
Al though the geo chron ol ogy of the Mooyah
For ma tion is not yet es tab lished, the au thors
have in ter preted it as pre-Tri as sic. The
volcaniclastic rocks of the lower Mooyah For -
m a  t i o n  m a y  b e  c o r  r e  l a  t i v e  w i t h  t h e
McLaughlin Ridge For ma tion, while the up -
per Mooyah For ma tion is prob a bly cor re la -
tive with the Fourth Lake For ma tion (Yorath
et al., 1999).

Mount Mark Formation (Unit
PMmm)

The Mount Mark For ma tion (Yorath et
al., 1999) is ex posed in the north-cen tral por -
tion of the study area (Fig. 2). The ex po sures
here are sev eral hun dred metres thick and
form highly vis i ble light grey cliffs along the
Conuma main line. Layer thick nesses vary
from a few centi metres to tens of metres. The
lay ers are broadly to tightly folded and, in
gen eral, the Mount Mark For ma tion in this
area is a tremolite mar ble, with mi nor oc cur -

rences of di op side mar ble. Mar ble for ma tion is due to the
in tru sion of the nearby Ju ras sic Is land in tru sions.

Karmutsen Formation (Unit uTrK_V)

The Karmutsen rocks were not stud ied in de tail. In
gen eral, the Karmutsen vol ca nic rocks (uTrK_V) are a rel a -
tively thick (~4 km) Tri as sic suc ces sion of dom i nantly pil -
low and mas sive ba salt with comagmatic dikes and sills,
and mi nor sed i men tary and volcaniclastic rocks (Yorath et
al., 1999).

Quatsino and Parson Bay Formations
(Units UTrq_V and UTrp_V)

The Tri as sic Par son Bay For ma tion is not well rep re -
sented in the study area. The few out crops ob served were
shaly lime stone and were con sis tent with other de scrip tions 
of this rock type (cf. Mul ler et al., 1969, 1981; Jeletzky,
1976; Yorath et al., 1999). Like wise, out crops of the Tri as -
sic Quatsino For ma tion are not abun dant and the reader is
di rected to other pub li ca tions for more de tailed dis cus sions
of these rocks (cf. Mul ler et al., 1974, 1981; Jeletzky, 1976;
Yorath et al., 1999).

Island Intrusive Suite (Unit JI_V) and
Layered Ultramafic Rocks (Unit lJBum_V)

Rocks from the Ju ras sic Is land in tru sive suite vary
from bi o tite-hornblende granodiorite to bi o tite-hornblende 
diorite (Fig. 5). The rocks are black and white on fresh sur -
faces and white on weath ered sur faces. They are
equigranular coarse grained (up to 8 mm) with oc ca sional
(1 cm) quartz veins. There are nu mer ous vol ca nic in clu -
sions that range from an gu lar to rounded and are gen er ally
up to 30 cm in length, with few up to 1 m. The clasts can be
fine-grained ba salt to com pletely recrystallized finer
grained mafic diorite. Clasts with partly recrystallized
hornblende and plagioclase edges and rem nant ba salt cores
are ev i dence of par tial remelting and migmatization of the
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Fig ure 3. Ide al ized strati graphic col umn. Unit thick nesses are not
to scale. The base of the newly named Mooyah For ma tion is po ten -
tially equiv a lent to the McLaughlin Ridge For ma tion (Yorath et al.,
1999) and the lower parts of the Mooyah For ma tion are pos si bly
cor re la tive with the Fourth Lake For ma tion (Yorath et al., 1999).
The up per cal car e ous units of the Mooyah For ma tion may be pos -
si ble cor re la tives with the Mount Mark For ma tion (Yorath et al.,
1999). Note that the in tru sive rocks la belled as Sicker in tru sive
rocks are not dated and no con tact re la tion ships have been es tab -
lished in the field. Thus, these rocks may be an early gen er a tion of
the Ju ras sic Is land in tru sive suite or as old as up per Pa leo zoic.

D
ike

Fig ure 4. Fine-grained fel sic dike, ap prox i mately 2 m in width, cut ting the flat-ly ing
un dis turbed sed i men tary rocks of the Mooyah For ma tion at An der son Point near
Mooyah Bay, Muchalat In let.



clasts. Within the diorite, there are also very large screens
(tens of metres) of lay ered Mooyah sed i men tary rocks. The
Is land in tru sive rocks are in truded by a num ber of dif fer ent
types of dikes, rang ing from fine-grained gra nitic dikes
(4 cm wide), mafic plagioclase-phyric dikes, apha ni tic rhy -
o lite/dacite dikes (1 m) and diorite dikes (40 cm wide) to
mafic ba salt-gab bro dikes up to 1.5 m in width. The rocks
are lo cally frac tured and sheared, but to a much lesser de -
gree than the base ment rocks. There is some vein-type min -
er al iza tion along faults and shears, with min i mal amounts
of hy dro ther mal al ter ation com pris ing fine-grained
chlorite, epidote and quartz along frac tures.

The new ultra mafic unit found on the up per reaches of
the Conuma main line con sists of lay ered gab bro
and pyroxenite (Fig. 6). The pyroxenite lay ers
vary up to 60 cm in thick ness and com prise rel a -
tively coarse grained (5 mm) equigranular
pyroxene, phlogopite and plagioclase. The
pyroxene con sti tutes 85% of the rock, with 10%
phlogopite and 5% plagioclase mak ing up the re -
main der. The gabbroic lay ers are gen er ally thin -
ner, rang ing up to 30 cm, and com prise equal
amounts of equigranular plagioclase and
pyroxene, with grain sizes rang ing up to 7 mm.
This unit is ar bi trarily as signed to the Ju ras sic.
No con tact re la tion ships were ob served with the
sur round ing Ju ras sic Is land in tru sive suite or the
neigh bour ing Karmutsen rocks; thus, the lay ered 
ultra mafic rocks might be Tri as sic.

Bonanza Group Rocks (Unit lJBv_V)

The Tri as sic Bo nanza Group rocks are con -
sid ered to be dom i nantly the ex tru sive equiv a -
lents and as so ci ated mi nor sed i men tary rocks of
the Is land in tru sive suite. These rocks out crop in
the north ern por tions of the study area and also to
the west, on Nootka Is land. The Bo nanza rocks
are calcalkaline pyroclastic rocks and as so ci ated
hypa bys sal rocks (Yorath et al., 1999). The rocks 
tend to weather a slightly red dish col our and are
gen er ally dark grey on the fresh sur face. The en -
tire suite tends to be plagioclase phyric, with the
plagioclase pheno crysts rang ing up to sev eral
milli metres in length. These rocks were not stud -
ied in de tail dur ing this field sea son and no at -
tempt has been made to sub di vide the group into
sub units, as in Jeletzky (1954), Mul ler et al.
(1981) and Yorath et al. (1999).

Mount Washington Intrusive Rocks
(Unit Tw_V)

Ter tiary in tru sive rocks are dif fi cult to dis -
tin guish from the Ju ras sic Is land in tru sive suite.
In the field, they have been dis tin guished by their
large plagioclase pheno crysts in a finer grained
ma trix and fresher mafic min er als. The rocks
range in com po si tion from granodiorite to
diorite, with ma trix grain size vary ing up to 4 mm 
and por phy ritic plagioclase rang ing up to 1 cm.
The mafic con tents vary up to 15%, with am phi -
bole gen er ally the dom i nant mafic phase but usu -
ally ac com pa nied by bi o tite. The fresh sur face is
gen er ally white with black mafic min er als and
apha ni tic ba salt to ghosted diorite clasts. Clasts

are rare com pared to the Is land in tru sive suite, but they can
range in size up to 30 cm and, in some rare cases, con sti tute
up to 10% of the rock. The weath ered sur face is gen er ally a
light tan to white col our.

MINERALIZATION POTENTIAL

The study re gion is host to a num ber of dif fer ent de -
posit types. The larg est of these are the Silverado mine and
as so ci ated min er al iza tion, such as the Bal tic and Danzig.
These are re corded as skarn and re place ment-type de pos its
in lime stone and Is land in tru sive rocks (MINFILE
082FSW323; MINFILE, 2005). The com bined de pos its
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Fig ure 5. Thin-sec tion pho to mi cro graph of a slightly al tered hornblende-bi o tite
diorite from the Is land in tru sive suite (sam ple DM-05-182). Note the twinned
poikiloblastic hornblende with typ i cal am phi bole (amp) cleav age in ter sec tion
an gles, zoned plagioclase (pl) and slightly al tered bi o tite (bio). Pho to graph
taken in plane-po lar ized light.
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Fig ure 6. Gently east ward-dip ping lay ered ultra mafic rocks on the Conuma
main for estry road. The lay ers con sist of al ter nat ing bands of coarse-grained
gab bro (gbo) and rel a tively finer grained peridotite (pdt). Ham mer for scale.



pro duced 5567 g Au, 10 294 g Ag and 87 kg Cu. Other in -
ter est ing min er al iza tion types hosted within sim i lar rocks
ad ja cent to the study area in clude in tru sion-re lated Au in
the Zeballos camp, Fe-skarn min er al iza tion (e.g., the Ford
mine), mi nor Au in pyrrhotite veins (e.g., Beano on the Lit -
tle Zeballos River) and VMS-type min er al iza tion within
the Sicker Group at Myra Falls.

Intrusion-Related Gold Mineralization

The study area has po ten tial for Au min er al iza tion sim -
i lar to the in tru sion-re lated de pos its in the Zeballos camp.
The Zeballos min er al iza tion is re lated to the em place ment
of the Ter tiary Mount Wash ing ton in tru sive rocks. This
study has ten ta tively iden ti fied an other large in tru sion of
this type in Shel ter In let. The oc cur rence of the Mount
Wash ing ton – type in tru sive rocks in gen eral prox im ity to
vol ca nic rocks and Mooyah sed i men tary rocks is pro spec -
tive. An other ear mark of Zeballos-type min er al iza tion is
the pres ence of car bon ate rocks. No car bon ate rocks or ar -
eas of min er al iza tion were ob served dur ing this sum mer’s
field work. How ever, there is still much un ex plored ground
in the area.

Sulphide Vein – Type Mineralization

The sul phide vein – type min er al iza tion found on the
H7000 spur north of the Stewardson main line is sim i lar to
the min er al iza tion at the Beano show ing near the mouth of
the Lit tle Zeballos River. The min er al iza tion at Beano con -
sisted of three types (MINFILE): quartz-cal cite-pyrrhotite
string ers, dis sem i nated pyrrhotite and lenses of mas sive
pyrrhotite. The H7000 min er al iza tion, which con sists of a
vein of mas sive pyrrhotite with blebs and veinlets of chal -
co py rite and in clu sions of al tered hostrock, re sem bles the
lenses of mas sive pyrrhotite from Beano. The in clu sions
con sist of chlorite and con sti tute ap prox i mately 10% of the
vein ma te rial. The chal co py rite veinlets ap pear to cut the
mas sive pyrrhotite within the main vein and make up as
much as 2% of the rock. The vein, which strikes north-
north east and dips 80°W, is ex posed at the edge of a small
pond and dis ap pears be neath the pond. The to tal length of
the vein in out crop is ap prox i mately 1.5 m. Pre lim i nary
geo chem is try on a grab sam ple re turned 0.5% Cu, el e vated
As and 0.005 ppm Au. The vein width var ies from 10 to
30 cm in out crop (Fig. 7). In pol ished thin sec tion. chal co -
py rite veins (Fig. 8) and blebs are abun dant and ap pear to
post date the pyrrhotite. There is ar seno py rite as so ci ated
with the chal co py rite in thin sec tion. Lack of ex po sure
makes the vein hard to fol low. How ever, a gos sa nous re -
gion can be seen on the other side of the val ley di rectly
along strike from the vein.

Skarn-Type Mineralization

Skarn min er al iza tion has been re ported at Silverado
within the study area and nearby at a num ber of lo ca tions,
most no ta bly the Ford Fe-skarn north of Zeballos. The
Silverado is hosted within lime stone of un cer tain age near
the flanks of a large Ju ras sic Is land in tru sion. It is pre dom i -
nantly a Zn skarn with mi nor Ag, Au and Cu min er al iza -
tion. The Ford skarn is hosted within Tri as sic car bon ate
rocks. It is mag ne tite skarn and is as so ci ated with the em -
place ment of Ju ras sic Is land in tru sions. There are two lo -
cal i ties found this sum mer that have sim i lar geo log i cal set -
tings of cal car e ous rocks in truded by Ju ras sic Is land

in tru sions. The ex posed ar eas of car bon ate were lim ited
and, al though there was abun dant ev i dence of calcsilicate
skarn min er als, there was lit tle ob served sul phide min er al -
iza tion. Due to lim ited ac cess and heavily veg e tated
terrane, how ever, there re mains abun dant unprospected
ter rain. The first of these ar eas is ad ja cent to the sul phide
vein min er al iza tion near the H7000 spur off the Stewardson 
main line. There is some skarn ex posed in a roadcut. Ad di -
tion ally, a small stock of Mount Wash ing ton in tru sive (as
mapped by Mul ler et al., 1981) in Hisnit In let ap pears to be
part of the Ju ras sic Is land in tru sive suite. The in tru sion was
emplaced into Quatsino and Par son Bay car bon ate rocks,
thus mak ing it pro spec tive for Silverado-type min er al iza -
tion. A small mar ble quarry oc curs in the mar ble near the in -
tru sive con tact and in di cates that meta mor phic con di tions
are prob a bly ap pro pri ate for skarn-type min er al iza tion.

VMS-Type Mineralization

Some meta vol can ic rocks oc cur in the study area. Pre -
lim i nary geo chem is try and the pres ence of the over ly ing
Mooyah For ma tion in di cate that some of these vol ca nic
rocks are most likely equiv a lent to Sicker Group vol ca nic
rocks and cor re la tive with the rocks host ing the Myra Falls
mine, as de scribed by Barrett and Sherlock (1996). The
rocks on the up per por tions of the H7000 spur are highly
gos sa nous (Fig. 9) and con tain abun dant min er al ized veins, 
up to 15 cm wide, that are com pa ra ble to typ i cal VMS
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vein

Fig ure 7. Gos sa nous zone con tain ing a pyrrhotite vein cut ting
poorly bed ded sed i men tary rocks of the Mooyah For ma tion from
the H7000 spur of the Stewardson main for estry road. The vein
com prises pre dom i nantly mas sive pyrrhotite with mi nor veinlets
and blebs of chal co py rite vis i ble in hand spec i men. The vein-
hostrock con tacts vary from sharp to dif fuse. Ham mer for scale.



stockwork min er al iza tion. The hostrocks are mas sive flows 
and volcaniclastic rocks with abun dant chlorite-epidote al -
ter ation. The gos sa nous zones are up to 10 m in width. A
grab sam ple from one of the highly weath ered sul phide
veins re turned 2.5% Cu (Ta ble 1).

Layered Ultramafic Rocks

Al though not one of the tar gets of this pro ject, lay ered
ultra mafic rocks (Fig. 5) were found on the Conuma main -
line in the north-cen tral por tion of the study area (Fig. 2).
As noted above, these rocks have been ar bi trarily as signed
to the Ju ras sic but could also be Tri as sic in age. Ar gon/ar -
gon dat ing is in prog ress. If these rocks are Tri as sic and
thus re lated to the mas sive out pour ing of mafic lavas
form ing oce anic pla teaus dur ing relatively short time in -
ter vals, then this rock type may be anal o gous to sim i lar
rocks that host such de pos its as Noril’sk-Talnakh and the
Thomp son nickel belt. The pres ence of this rock type in
the area cer tainly makes the re gion pro spec tive for Ni
and plat i num group el e ment – rich mag matic sul phide
min erals (cf. Greene et al., 2004).

MAPPING

Map ping from this sum mer (Fig. 2) has re vealed
some in ter est ing fea tures. Pri mar ily, the Westcoast Crys -
tal line Com plex of Mul ler et al. (1981) is not a high-
grade meta mor phic com plex as orig i nally sug gested and
it can be sub di vided into time-strati graphic units cor re la -
tive with other units on Van cou ver Is land. For ex am ple,
the vol ca nic and volcaniclastic rocks found at the base of
the Mooyah For ma tion (Fig. 3) may be cor re la tive with
the McLaughlin Ridge For ma tion, and the up per por tions 
of the Mooyah For ma tion may be cor re la tive with the
Forth Lake For ma tion (Yorath et al., 1999). Ad di tion ally, 
the Mul ler et al. (1981) map has in con sis ten cies re lat ing
to the iden ti fi ca tion of some in tru sive rocks. This sum -
mer’s ef forts have iden ti fied a large stock of Mount
Wash ing ton in tru sive suite in Shel ter In let; con versely a
stock pre vi ously mapped as Ter tiary Mount
Wash ing In tru sive has been iden ti fied as part of
the Ju ras sic Is land in tru sive suite. In both cases,
these two ig ne ous com plexes can now be
looked at as ex plo ra tion tar gets for dif fer ent
types of min er al iza tion.

CONCLUSIONS

Field work is con sis tent with the rocks of
the Westcoast Crys tal line Com plex hav ing un -
der gone a much lower grade of meta mor phism
than sug gested by Mul ler et al. (1981). These
pre lim i nary re sults (Fig. 2) in di cate that the
rocks in the com plex are prob a bly cor re la tive
with other strati graphic units on Van cou ver Is -
land, es pe cially the sed i men tary rocks of the
Mooyah For ma tion. The basal and up per por -
tions of the Mooyah For ma tion are prob a bly
cor re la tive with the McLaughlin Ridge and
Fourth Lake for ma tions, re spec tively. Ad di -
tion ally, this sum mer’s field work has iden ti fied
some ex plo ra tion tar gets:

· at least one new oc cur rence of the Mount 
Wash ing in tru sive suite, which is as so ci -

ated with Au min er al iza tion in the neigh bour ing
Zeballos Au camp

· a pre vi ously un doc u mented oc cur rence of lay ered
mafic rocks near the con tact be tween Ju ras sic and
Tri as sic rocks that has po ten tial for Ni and PGE-rich 
mag matic sul phide min er al iza tion

· en cour ag ing Cu val ues (2.5% Cu) from com plex
vein net works and pos si ble stockwork min er al iza -
tion in the al tered vol ca nic rocks near Stewardson
In let
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Fig ure 8. Pol ished thin-sec tion pho to mi cro graph of the pyrrhotite vein
shown in Fig ure 7. A veinlet of chal co py rite (cpy) cuts the gen er ally
mas sive pyrrhotite (po). Ar seno py rite (apy) is pres ent in lesser quan ti -
ties in the chal co py rite veinlets. In clu sions of chlorite (chl) are pres ent
in both pyrrhotite and chal co py rite. In some in stances, the chlorite ap -
pears to be pseudomorphous af ter am phi bole. Pho to graph taken un -
der partly crossed polars.

Fig ure 9. Gos sa nous zone within al tered mafic vol ca nic rocks, con tain ing dis -
persed sul phide veins sim i lar to a typ i cal VMS stockwork zone. The vein on the
ex treme left (ar row) con tains 2.5% Cu. The pho to graph is ap prox i mately 10 m in
width.



· po ten tial for skarn min er al iza tion sim i lar to the neigh -
bour ing Silverado and Ford skarns

· mas sive pyrrhotite veins with mi nor chal co py rite min er -
al iza tion that are sim i lar to the veins de scribed from the
nearby Beano Au de posit on the Lit tle Zeballos River
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Sample Descrip- Au Cu Ni Pb Zn Ag As S Co Cr
tion (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (wt.%) (ppm) (ppm)

DM05-13 VMS NA 24700 69 11 217 17.6 6 6.7 155 24

DM05-11 Po vein 0.005 4900 260 59 5 0.5 45 37.4 462 <1

Abbreviations: NA, not analyzed; Po: pyrrhotite; VMS, stockwork-like mineralization

TABLE 1. SELECTED GEOCHEMICAL RESULTS FOR THE GOSSANOUS VOLCANIC ROCK
OCCURRENCE AND THE PYRRHOTITE VEIN (BOTH FROM THE H7000 SPUR OFF THE STEWARDSON

MAIN FORESTRY ROAD)


