
Geology and Mineral Potential of Porcher Island, Northern Grenville
Channel and Vicinity, Northwestern British Columbia 

by J.L. Nelson, J.B. Mahoney1, G.E. Gehrels2, C. van Staal3 and J.J. Potter2

KEYWORDS: Al ex an der terrane, Porcher Is land, Gren -
ville Chan nel, Coast Moun tains, Wales Group, Descon
For ma tion, iron for ma tion

INTRODUCTION

The min eral po ten tial of a sig nif i cant num ber of tracts
in the north ern coastal area of Brit ish Co lum bia is as sessed
as high (Cat e go ries 1 and 2 out of 10; BC Min eral Po ten tial
As sess ment Pro gram; MapPlace, 2009; Kilby, 1995), but
ac tive min eral ex plo ra tion has been low, as in di cated by the
rel a tively low num ber of as sess ment re ports and re corded
min eral show ings. Just as it has re ceived com par a tively lit -
tle ex plo ra tion in ter est, this area has also not seen sys tem -
atic pub lic geo log i cal map ping since the orig i nal Geo log i -
cal Sur vey of Canada work in the 1960s (Roddick, 1970;
Hutchison 1982).

This is year 1 of a planned three year ac tiv ity to ex am -
ine the bed rock ge ol ogy of the north coast area of BC and its 
po ten tial for host ing sig nif i cant min eral de pos its (Fig -
ure 1). The north coast bed rock map ping and min eral de -
posit study is part of a larger co-op er a tive, Na tional Re -
sources Can ada–led endeavour, the Edges (Mul ti ple
Met als–North west Ca na dian Cor dil lera (Yu kon, BC)) pro -
ject. The Edges pro ject aims to in crease our un der stand ing
of the far-trav elled ter ranes that make up the outer accreted
mar gin of the Ca na dian Cor dil lera and of their me tal lic
min eral po ten tial (for a de tailed pro ject de scrip tion see
http://gsc.nrcan.gc.ca/gem/min/edges_e.php). Edges is a
con tri bu tion to the GEM (Geo-map ping for En ergy and
Min er als) pro gram, a fed eral pro gram that was ini ti ated in
2008 to en hance pub lic geoscience knowl edge in north ern
Can ada to stim u late eco nomic ac tiv ity in the en ergy and
min eral sec tors. The Edges pro ject is a col lab o ra tion be -
tween the Geo log i cal Sur vey of Can ada, the BC Geo log i cal 
Sur vey and the Yu kon Geo log i cal Sur vey, and involves the
United States Geological Survey and Canadian and
American academic contributors.

The north ern coastal area of BC is un der lain in part by
rocks of the south ern Al ex an der terrane, a large com pos ite
crustal frag ment that un der lies part of the St. Elias Moun -
tains on the Yu kon-Alaska bor der and most of south east ern

Alaska (Fig ure 1; Wheeler et al., 1991). It is of con sid er able 
ex plo ra tion in ter est be cause of the volcanogenic mas sive
sul phide (VMS) de pos its that it hosts, in clud ing Niblack
and oth ers on south ern Prince of Wales Is land just north of
the BC-Alaska bor der, as well as a trend of Tri as sic de pos -
its, no ta bly Windy Craggy and the Greens Creek mine (Fig -
ure 1). In this first year of the north coast pro ject, we be gan
geo log i  cal map ping on and near  Porcher  Is  land
(NTS 103J/01, 02, 103G/15, 16, 103H/12), at the north ern
end of the Al ex an der terrane in BC to take ad van tage of the
prox im ity of these rocks to the much better known stra tig -
ra phy in south east ern Alaska, as well as to the known
volcanogenic deposits there.

PREVIOUS WORK

The north ern coastal re gion of BC was first mapped
sys tem at i cally, at 1:250 000 scale, as part of Geo log i cal
Sur vey of Can ada re gional cov er age of the en tire Coast
Moun tains batholith and its sur round ing rocks. The
Porcher Is land–Grenville Chan nel area was cov ered as part 
of the Prince Rupert–Skeena map area (Hutchison, 1982)
and the Douglas Chan nel–Hecate Strait map area (Rod -
dick, 1970). The fo cus of these stud ies was on the plutonic
rocks; at that time, the nec es sary tools for the anal y sis of
meta mor phosed vol ca nic and sed i men tary se quences, U-
Pb dat ing and trace-el e ment geo chem is try, were not yet
avail able.

More re cent geo log i cal work in the north ern coastal re -
gion of BC has fo cused on un der stand ing the struc tural and
ig ne ous his tory of the Coast Moun tains orogen; Porcher Is -
land and Grenville Chan nel have been vis ited by many re -
search ers in the course of much broader stud ies (Chardon et 
al., 1999; Chardon, 2003; But ler et al., 2006; Gehrels et al.,
2009). Over all, the de tails of its ge ol ogy and of the
prebatholithic Al ex an der terrane rocks in par tic u lar have
not been in ves ti gated. The sole ex cep tion to this has been
the on go ing, mostly un pub lished work of G. Gehrels, part
of which is sum ma rized in Gehrels (2001) and Gehrels and
Boghossian (2000).

REGIONAL GEOLOGICAL SETTING

North ern coastal BC is un der lain by a wide va ri ety of
metasedimentary and meta vol can ic rocks that have been
as signed to sev eral tec tonic as sem blages. From west to
east, these in clude the Banks Is land as sem blage, the Al ex -
an der terrane, the Gravina belt and the Yu kon-Tanana
terrane (Fig ure 2). With the ex cep tion of the Banks Is land
as sem blage, which has only been rec og nized along the
outer coast of north ern BC, most of these units can be traced 
north ward into ad ja cent por tions of south east ern Alaska,
where their lithic com po nents, struc tural and meta mor phic
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Fig ure 1. Lo ca tion of the north coast pro ject, Brit ish Co lum bia, in the con text of north ern Cordilleran ter ranes and in terms of lo cal ge og ra -
phy.



char ac ter is tics, and ages have been de scribed by Gehrels et
al. (1987, 1996), Ru bin and Saleeby (1992), Saleeby
(2000) and Gehrels (2001).

Alexander Terrane

The Al ex an der terrane in the south ern part of south -
east ern Alaska and north ern coastal BC con sists of a broad
range of vol ca nic, sed i men tary and plutonic rocks, and
their meta mor phic equiv a lents, which are pri mar ily of
early Pa leo zoic age (Fig ure 3). These rocks un der lie most
of south ern part of south east ern Alaska, where they have
ex pe ri enced only mi nor youn ger meta mor phism, de for ma -
tion and plutonism. Far ther to the south east, Cre ta ceous
plutons be come more wide spread and the de gree of youn -
ger de for ma tion and meta mor phism in creases. In spite of
this youn ger over print, it is pos si ble to cor re late geo log i cal
units from south east ern Alaska into north west ern coastal
BC, and ac cord ingly we use the no men cla ture es tab lished
in the ad ja cent Alas kan pan han dle. The fol low ing unit de -
scrip tions are taken from the well-pre served por tion of the
Al ex an der terrane in south ern part
of southeastern Alaska (from
Gehre ls  and  Sa leeby,  1987;
Gehrels et al., 1996).

The old est rocks rec og nized
in the Al ex an der terrane con sist of
Late Pro tero zoic to Cam brian
meta vol can ic and metasedimen -
tary as sem blages of the Wales
Group (Fig ure 3). Meta vol can ic
com po nents range from mafic to
fel sic in com po si tion, with lithic
units rang ing from metres to hun -
dreds of metres in thick ness.
Protolith fea tures in di cate that
these rocks were orig i nally pil low
flows, flow brec cia, tuffaceous
brec cia and tuff. Metasedimentary
com po nents, sim i lar in abun dance
to meta vol can ic rocks, con sist of
metagreywacke rich in vol ca nic
de tri tus, phyllite or schist de rived
from mudstone and shale, and
mas sive mar ble. In tru sive into
these as sem blages are bod ies of
comp lexly interlayered gab bro,
diorite, tonalite and granodiorite,
with lay er ing com monly on a 1–
10 m scale. All rocks of the Wales
Group have a strong fo li a tion and
lineation that is com monly folded
around out crop-scale open folds.
Meta  mor  ph i sm ranges  f rom
greenschist (rich in actinolite,
chlorite and epidote) to am phi bo -
lite facies (rich in amphibole,
biotite, muscovite and rare garnet).

Rocks of the Wales Group in
south east ern Alaska are over lain
by a youn ger suite of lower grade
and less de formed vol ca nic and
sed i men tary rocks re ferred to as
the Descon For ma tion. Protoliths
of these rocks are very sim i lar to
those in the Wales Group, with the

only sig nif i cant dif fer ence be ing a scar city of mar ble in the
Descon For ma tion. Rocks of the Descon For ma tion gen er -
ally lack a meta mor phic fo li a tion and lineation and are
greenschist or lower in meta mor phic grade. The age of
these strata is con strained by fos sils and U-Pb geo chron ol -
ogy as Early Or do vi cian–Late Si lu rian. Plutons that are co -
eval (and prob a bly cogenetic) with vol ca nic rocks of the
Descon For ma tion are wide spread and range from diorite to 
granite in composition.

These early Pa leo zoic as sem blages are over lain un -
con form ably by a va ri ety of De vo nian strata that com -
monly in clude a basal clastic se quence (con glom er ate and
sand stone) of the Karheen For ma tion; mafic vol ca nic rocks 
of the Coronados, St Jo seph Is lands and Port Refugio for -
ma tions; and lime stone of the Wadlegh For ma tion. The
basal con glom er ate is in ter preted to rep re sent a ma jor
phase of up lift and ero sion, the Klakas orog eny, as it over -
lies and con tains clasts of a wide va ri ety of older rocks
(Gehrels and Saleeby, 1987).

Youn ger strata in the Al ex an der terrane in clude fine- to 
me dium-grained clastic strata, car bon ate rocks and mi nor
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Fig ure 2. Re gional ge ol ogy of north ern coastal Brit ish Co lum bia and south east ern Alaska and
set ting of the Al ex an der terrane.



ba salt of Car bon if er ous and Perm ian age, a Tri as sic basal
con glom er ate over lain by bi modal vol ca nic rocks, car bon -
ate rocks and rare con glom er atic strata of Tri as sic through
Middle Jurassic age.

The Niblack pros pect on south ern Prince of Wales Is -
land (Fig ure 1), ac quired by CBR Gold Cor po ra tion in
2009, is a Cu-Zn-Au-Ag–rich, Kuroko-type VMS de posit
with an es ti mated re source of 2.59 mil lion tonnes at 1.2%
Cu, 2.2% Zn, 33.2 g/t Ag and 2.3 g/t Au (CBR Gold Corp.,
2009). It is lo cated within a tightly folded pyroclastic rhy o -
lite unit, the Look out rhy o lite, which lies above a bi modal
fel sic and mafic se quence and be low a sec tion of mafic vol -
ca nic rocks. It has been re garded as hosted within the Wales 
Group (Gehrels et al., 1996). Re cently, an Or do vi cian date
of ca. 478 Ma has been ob tained from the Look out rhy o lite
(Karl et al., 2009); this sug gests that it is co eval with the
Descon For ma tion, rather than with the Neoproterozoic–
Cam brian Wales Group. Ayuso et al. (2005) and Slack et al.
(2005) as signed these rocks to the in for mal Moira Sound
unit. They, as well as Gehrels et al. (1983), point out that
volcanogenic de pos its are known both in this unit and
within the Wales Group proper and that both Neoprotero -
zoic and Or do vi cian vol ca nic se quences are prospective for 
syngenetic mineralization.

Other Terranes and Assemblages

BANKS ISLAND ASSEMBLAGE

The Banks Is land as sem blage (Fig ures 2, 3) has been
rec og nized as a dis tinct unit based on the pre dom i nance of
interlayered metaclastic quartz ite and mar ble in it, which
are rare in the gen er ally more prim i tive Pa leo zoic arc-re -
lated as sem blages of the Al ex an der terrane; it ap pears to
have a con ti nen tal mar gin af fin ity (Gehrels and Boghos -
sian, 2000). These rocks are ex posed on the south ern shore
of Banks Is land and can be traced north ward to west ern
Porcher Is land, west of the 2009 map area. The dom i nant
lithic com po nents are strongly de formed and re gion ally

meta mor phosed metaclastic quartz ite that com monly oc cur 
in centi metre-scale bands, mar ble lay ers with thick nesses
of sev eral centi metres to sev eral tens of metres, and phyllite 
and schist de rived from shale and mudstone. These rocks
have a well-de vel oped fo li a tion ev ery where, which is com -
monly folded into tight, out crop-scale iso cli nal folds.
Pelitic com po nents have been meta mor phosed to biotite
phyllite or schist, and garnet is present in some regions.

The age of the Banks Is land as sem blage is con strained
only by the fol low ing re la tions: a max i mum age of de po si -
tion is in di cated by de tri tal zir cons re cov ered from two
quartz ite rocks, which are as young as ca. 415 Ma (Si lu rian; 
G. Gehrels, pers comm, 2009). A min i mum age for the as -
sem blage can be in ferred from an orthogneiss, which has
yielded a U-Pb age of 357 Ma (Early Mis sis sip pian), and
which ap pears to have ex pe ri enced the same re gional de -
for ma tion and meta mor phism as sur round ing mar ble. A
broader min i mum age con straint is pro vided by plutons of
Late Ju ras sic age that are emplaced into these rocks (Geh -
rels et al., 2009) and at least lo cally in trude across the re -
gional fo li a tion and folds. To gether, these con straints sug -
gest that at least some por tions of the Banks Island
assemblage accumulated during mid-Paleozoic time.

GRAVINA BELT

Rocks of the Al ex an der terrane are over lain by Up per
Ju ras sic and Lower Cre ta ceous clastic strata—com monly
con glom er atic turbidites—and mafic vol ca nic rocks of the
Gravina belt. These rocks can be traced, gen er ally along the 
in board mar gin of the Al ex an der terrane, for the length of
south east ern Alaska (Berg et al., 1972) and into north ern
coastal BC (Fig ure 2). On Tongass Is land in south east ern
Alaska and on the main land east of Port Simpson (Lax
Kw’alaams), these rocks also over lie a se quence of meta -
vol can ic and metasedimentary rocks that have been as -
signed to the Yu kon-Tanana terrane (Gehrels, 2001).
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Fig ure 3. Strati graphic col umns for ma jor ter ranes of south east ern Alaska.



YUKON-TANANA TERRANE

East of the Al ex an der terrane and Gravina belt are
meta vol can ic and metasedimentary rocks of the Yu kon-
Tanana terrane that un der lie the west ern mar gin of the
Coast Moun tains, along the length of south east ern Alaska
and north ern coastal BC (Fig ure 2). In gen eral, these rocks
form a panel that dips east ward and youngs west ward, sug -
gest ing that the over all stra tig ra phy is in verted. Us ing the
no men cla ture de fined in south east ern Alaska, the Yu kon-
Tanana terrane in cludes the fol low ing (Fig ure 3):

· Tracy Arm as sem blage: Marble, quartz ite, pelitic
schist and orthogneiss are migmatitic and com monly
high in meta mor phic grade.

· Endicott Arm as sem blage: This unit has a dis tinc tive
basal con glom er ate con tain ing clasts de rived from the
Tracy Arm as sem blage. Over ly ing strata in clude
greenschist- to am phi bo lite-fa cies fel sic to mafic
meta vol can ic rocks, pelitic schist and mi nor mar ble.
Avail able fau nal and U-Pb geo chron ol ogi cal con -
straints sug gest that most strata are De vo nian–Mis sis -
sip pian in age.

· Port Hought on as sem blage: These strata gradationally
over lie the Endicott Arm as sem blage and con sist of
greenschist- to am phi bo lite-fa cies metaturbidite,
pelitic schist and metabasalt. Avail able fau nal con -
straints sug gest that most strata are late Pa leo zoic in
age.

In north west ern BC, the Ecstall belt (Alldrick, 2001; All -
drick et al., 2001; see also Gareau and Woodsworth, 2000),
with its en closed De vo nian volcanogenic de pos its, is also
as signed to the Yu kon-Tanana terrane. The host units are
equiv a lent to the mid dle Endicott Arm as sem blage of
south east ern Alaska.

Plutons of the Western Coast Plutonic
Complex

Tonalitic to granodioritic plutons of the Coast Plutonic
Com plex, or the Coast Moun tains batholith, oc cur as iso -
lated bod ies in north ern and west ern por tions of north ern
coastal BC, and in crease in ex tent south east ward to form
huge con tin u ous bod ies of plutonic rock (Fig ure 2; Gehrels
et al., 2009). Compositionally, most bod ies are tonalite and
granodiorite, with sub or di nate diorite and mi nor gab bro
and leucogranodiorite. Most bod ies have more hornblende
than bi o tite and abun dant ti tan ite, and some plutonic suites
con tain euhedral epidote that is in ter preted to be mag matic
in or i gin. Plutons west of the main batholith are gen er ally
undeformed, whereas a subsolidus fo li a tion and lineation
are more strongly de vel oped to ward the east into the core of 
the Coast Mountains orogen.

Ac cord ing to a re cent com pre hen sive geo chron ol ogi -
cal sum mary (Gehrels et al., 2009), plutonic U-Pb ages re -
cord a his tory of east ward mi gra tion across the Coast
Moun tains: wes tern most are 160–140 Ma (Late Ju ras sic)
tonalite and granodiorite, there are few plutons in the area
that are 140–120 Ma, 120–100 Ma (Early Cre ta ceous)
tonalite and granodiorite oc cur di rectly east of the Late Ju -
ras sic bod ies, a nearly con tin u ous band of 100–85 Ma
plutons (e.g., Ecstall pluton of Hutchison, 1982) un der lies
the west ern mar gin of the Coast Moun tains, mainly
tonalitic sills of ca. 70–60 Ma (lat est Cre ta ceous–ear li est
Ter tiary age) oc cur to the east, and the cen tral and east ern

por tions of the Coast Moun tains are un der lain by huge 60–
50 Ma (Eocene) granodiorite bodies.

The depth of em place ment of these plutons also
changes east ward across the Coast Moun tains. Hornblende
bar o met ric stud ies of the plutons, con ducted by But ler et al. 
(2006), sug gest that wes tern most Late Ju ras sic bod ies were 
emplaced at depths of ~15 km. The Early Cre ta ceous
plutons to the east were slightly deeper, ~20 km, whereas
mid-Cre ta ceous plutons of the Ecstall belt were emplaced
at sig nif i cantly greater depths, per haps 25–30 km. This in -
crease in depth of em place ment cor re lates well with the
east ward in crease in metamorphic grade.

LOCAL GEOLOGY

The 2009 map area, com pris ing the vi cin ity of Porcher
Is land, north west ern Pitt Is land and Grenville Chan nel, is
un der lain by a se ries of north west-strik ing pan els of meta -
mor phosed supracrustal and metaplutonic rocks, in truded
by late synkinematic, Cre ta ceous plutons (Fig ure 4). Al -
though they are meta mor phosed and in some cases strongly 
de formed, we have ten ta tively cor re lated the strat i fied units 
with known strati graphic units of the Al ex an der terrane of
south east ern Alaska. We rec og nize the Wales Group, the
Descon For ma tion and the Karheen For ma tion. Pre-Cre ta -
ceous plutonic bod ies in clude the Or do vi cian McMicking
pluton, the De vo nian (?) Swede Point pluton and the pos si -
bly Si lu rian Hunt In let pluton. South west of the meta mor -
phosed supracrustal units, two meta mor phosed ig ne ous
com plexes, the Ogden Chan nel and Billy Bay com plexes,
are rec og nized. They may be in tru sive equivalents of the
Wales and/or the Descon volcanic sequences.

Be cause of lack of bed rock ex po sure and dif fi cult ac -
cess to the is land in te ri ors, most of the ob ser va tions that
form the ba sis of our map ping were made along shore lines.
These were sup ple mented with log ging road tra verses
where such ac cess ex isted, he li cop ter spot check ing and
im age anal y sis of 5 m res o lu tion SPOT-5 sat el lite data from
2004 to 2006.

The ge ol ogy in Fig ure 4 is based on a 1:50 000 open
file map in prep a ra tion that will be avail able in early 2010
(Nel son et al., in press).

Stratified Units

WALES GROUP (?)

The Wales Group was named for a suc ces sion of
greenschist- to am phi bo lite-fa cies meta vol can ic and
metasedimentary rocks ex posed on Prince of Wales Is land
in south east ern Alaska (Buddington and Chapin, 1929;
Gehrels and Saleeby, 1987). The protoliths in clude ba saltic
to andesitic flows, brec cia and tuff, rhy o lite tuff, grey -
wacke, mudstone and lime stone. Metasedimentary and
meta vol can ic rocks oc cur in subequal pro por tions, and the
rocks are char ac ter ized by well-de vel oped fo li a tion and
lineation (Gehrels and Saleeby, 1987). The Wales Group is
Late Pro tero zoic to Cam brian in age, based on a ca. 554 Ma
U-Pb date on a cross cut ting pluton on Dall Is land (Gehrels,
1990) and on a small pop u la tion of ca. 595 Ma, prob a bly in -
her ited zir cons in the Or do vi cian Look out rhy o lite, which
over lies the Wales Group on southern Prince of Wales
Island.

In the 2009 map area, the Wales Group is ex posed on
the east ern side of Porcher Is land, on the west coast of the
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Fig ure 4. Ge ol ogy of Porcher Is land and Grenville Chan nel area, north west ern Brit ish Co lum bia. Geo log i cal map ping done in 2009 by J. Nel son, J.B. Mahoney, G. Gehrels and 
C. van Staal; with added in for ma tion from Roddick (1970), Hutchison (1982) and G. Gehrels, pers comm (2009).



main land east of Tele graph Pas sage and Grenville Chan nel, 
and on the is lands in be tween (Fig ure 4). The out crop belt
con tains sev eral subparallel lithostratigraphic fa cies belts
ex posed be tween the Use less fault on cen tral Porcher Is -
land and the east ern side of Grenville Chan nel. The dif fer -
ent fa cies are struc tur ally and stratigraphically interdigi -
tated on a va ri ety of scales, but an over all re gional map
pat tern can be dis cerned (Fig ure 4). Wales Group fa cies
belts are de scribed here from south west to north east. Note
that all of these rocks are in am phi bo lite grade and in many
parts of the area are highly strained, with spo radic and in -
com plete pres er va tion of protolith tex tures and fea tures.
Nev er the less, enough di ag nos tic out crops are pres ent to
allow confidence in characterizing the units.

Cen tral Porcher Is land

A metasedimentary unit forms the wes tern most fa cies
belt, oc cu py ing a faulted panel be tween the Use less and
Salt La goon faults. It is well ex posed along both the north
and south coasts of Porcher Is land. It con sists of rusty-
weath er ing, dark-col oured, thin-bed ded metaclastic rocks,
in clud ing thinly lay ered to lam i nated phyllite, bi o tite
schist, mar ble, calcsilicate, lesser am phi bo lite and mi nor
quartz ite and metagreywacke (Fig ure 5). Light grey to tan
coarse-grained mar ble suc ces sions are gen er ally 1–10 m in
thick ness, but range lo cally up 30 m; they are in ter ca lated
with thin phyllite, bi o tite schist and green metatuff units.
All pri mary lay er ing in the unit is trans posed into fo li a tion.
Intrafolial folds are par tic u larly ev i dent in the more cal car -
e ous in ter vals. Sim i lar rocks form septa within the Ogden
Chan nel Com plex (see be low). If the in tru sions of the
Ogden Chan nel Com plex were feed ers to vol ca nic suc ces -
sions of the Wales Group, then this metasedimentary unit
contains the oldest supracrustal rocks exposed locally.

North east ern Porcher–Chismore Pas sage
Sec tion

A meta-an de site unit, con sist ing of re sis tant, blocky-
weath er ing, dark green meta vol can ic rocks is ex posed
along the east ern coast of Porcher Is land and on Elliott and
Lewis is lands (Fig ures 4, 6). The suc ces sion is dom i nated
by dark green, mas sive an de site to ba saltic an de site with
interbedded thin- to me dium-bed ded tuff, tuff brec cia,
metaclastic rocks and mar ble. The re sis tant, blocky na ture
of the ex po sures re sults in prom i nent ribs of meta vol can ic
rock stand ing in bold re lief against less re sis tant, finer-grain -
ed interbeds. Flow-top (?) brec cias are lo cally pre served.
The rocks are gen er ally apha ni tic to lo cally small
plagioclase-phyric, and chloritically al tered mafic min er als 
and centi metre-scale lapilli are lo cally ev i dent. Mar ble lay -
ers within the an de site unit con sist of thin lay ers and
laminae of mar ble, interlayered with green metatuff.

A suc ces sion (>100 m) of light grey to green ish grey
rhyolitic apha ni tic to quartz-phyric crys tal tuff and vitric
crys tal lapilli tuff is ex posed on the east ern side of Elliott
and Lewis is lands. Rhy o lite and dacite are interlayered
with andesitic tuff and in some ar eas with thin mar ble units.
Fel sic rocks are recrystallized and dis play a dis tinct sug ary
tex ture, but pri mary quartz pheno crysts and white, apha ni -
tic lapilli clasts are well pre served. Quartz veins (2–15 cm)
are abun dant within the unit on east ern Elliott Is land. On
Elliott Is land, the unit ap pears tab u lar and lat er ally con tin u -
ous, but thins to the south. On the east ern side of Lewis Is -
land, rhyolitic in ter vals form 5–15 m suc ces sions in ter ca -
lated within andesitic meta vol can ic rocks. On McMicking

Is land, sim i lar rhy o lite or dacite forms a large, co her ent-
tex tured sin gle body that may be a cryptodome rather than a 
surface flow.

Gib son, Marrack, Hanmer and Ken nedy Is -
lands

This sec tion con sists of three units. From south west to
north east they in clude meta-an de site/metabasalt, a mixed
metasedimentary unit and meta mor phosed ba salt and pil -
low basalt.

The meta-an de site/metabasalt unit is in dis tin guish able 
from the meta-an de site sec tion on north east ern Porcher Is -
land (see above), ex cept that it is of higher meta mor phic
grade. It passes north east ward through a tran si tional con -
tact into the metasedimentary unit. In most ex po sures, this
con sists of bi o tite schist, lam i nated pelite and metatuff, and
mi nor thin mar ble and calcsilicate rocks. Thicker mar ble
bod ies oc cur on Hanmer Is land (Fig ure 7) and on Lamb Is -
land, an is let south of Marrack Is land. They con tain clasts
and interbeds of fragmental vol ca nic or i gin, a fea ture that
links them to the rest of the Wales Group.
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Fig ure 5. Typ i cal thinly lam i nated meta mor phosed clastic rocks of
the Wales Group on cen tral Porcher Is land, north west ern Brit ish
Co lum bia; rock ham mer for scale.

Fig ure 6. Typ i cal Wales Group meta-an de site tuff with intrafolial
folds, Elliott Is land, north west ern Brit ish Co lum bia; rock ham mer
for scale.



A dis tinc tive suc ces sion of stretched pil low ba salt oc -
curs on Dar ing Point, on the south east ern tip of Ken nedy Is -
land, and ex tends to the south to the south east ern tip of
Marrack Is land and the north east ern tip of Bed ford Is land
(Fig ure 4). The ba salt is apha ni tic, lo cally amyg da loid al,
and oc curs in thick, ho mo ge neous suc ces sions of up to 20–
30 m thick. The di ag nos tic char ac ter is tic of the unit is
stretched pil lows, which dis play length to width ra tios of
10:1 to 30:1, form ing long, thin tubes that dominate the
exposure.

Stu art An chor age–North east ern Pitt Is land–
Oona River

The Wales Group (?) sec tion ex posed on the small pen -
in sula south of Stu art An chor age on north east ern Pitt Is -
land forms a tight anticline, trun cated to the south west by a
fault that jux ta poses it with a body of unfoliated Cre ta ceous 
granodiorite. The stratigraphically low est unit is a white,
quartz-rich metadacite, con sist ing mostly of quartz with
lesser bi o tite and mus co vite in dis con tin u ous trains. Col our 
lami na tions in some places ap pear to re flect orig i nal
depositional lay er ing in tuff; else where, more even, coarse-
grained tex tures may be de rived from a co her ent vol ca nic
or hypa bys sal protolith. One out crop at the top of the dacite
shows vol ca nic brec cia tex tures (Fig ure 8). The sparse veg -
e ta tion pat tern on the rocky crest of the pen in sula is very
sim i lar to that de vel oped on the trondhjemite on
McMicking, Elliott and Lewis is lands. This pat tern is prob -
a bly due to sim i lar, nu tri ent-poor bed rock chem is try. It is
pos si ble that the Stu art An chor age metadacite is a high-
level equiv a lent of the McMicking trondhjemite, and thus
would be part of the Or do vi cian Descon For ma tion rather
than the Wales Group. This suggested correlation will be
tested by U-Pb dating.

The dacite is over lain gradationally by very bi o tite rich 
lam i nated tuff, which passes up ward into a se quence of
green andesitic thin-bed ded to lam i nated tuff and
tuffaceous sed i men tary beds, cherty, fine-grained
metadacite tuff and im pure metachert. A no ta ble fea ture
within the thin-bed ded tuffaceous unit is the pres ence of
iron for ma tion—fine-grained mag ne tite in lay ers and lam -
inae, with some as so ci ated epidote-gar net con cen tra tions.
Metachert within this unit con tains un usual meta mor phic
as sem blages, in clud ing manganoan zoisite and axinite, as
well as dis sem i na tions and laminae of sul phide min er als

and mag ne tite. This unit is de scribed in de tail in the sec tion
on volcanogenic oc cur rences. The mixed lam i nated unit in
turn grades up ward into typ i cal, less dis tinctly bed ded
green andesitic metatuff and lapilli tuff of the Wales Group.
Fac ing di rec tions de ter mined from graded bed ding and
basal scours show orig i nal sedimentary tops facing towards 
the overlying andesitic section.

A con tin u a tion of the lam i nated metatuff unit out crops
in the val ley around the vil lage of Oona River, where it is
used for road metal be cause of its sus cep ti bil ity to frac ture
into centi metre-size blocks. It is both col our- and composit -
ionally lam i nated on scales rang ing from milli metres to
decimetres, with al ter na tion of hornblende-, plagioclase-
quartz– and bi o tite-rich laminae; the lat ter give it a strong
cleavage.

East ern Grenville Pas sage

Rocks as signed to the Wales Group on the main land
coast east of Grenville Chan nel are, like the ex po sures on
the nearby is lands, for the most part am phi bo lite-fa cies an -
de site metatuff and brec cia. These dark green rocks form
mo not o nous se quences along the coast. Protoliths also in -
clude subvolcanic (?) in tru sions—diorite, an de site and ba -
salt, now meta mor phosed to am phi bo lite fa cies—which
are dif fi cult in many cases to dis tin guish from ex tru sive
rocks. Within this pre dom i nantly in ter me di ate sec tion,
there are dis crete bod ies of po tas sium feld spar–rich meta -
rhyolite and thin se quences of pelitic metasedimentary
strata, par tic u larly in the area around Moore Cove. Of par -
tic u lar in ter est are quartz-seri cite schist and mag ne tite-
bear ing chert, described in the section on economic ge ol -
ogy.

Meta vol can ic rocks cor re lated with the Wales Group
also oc cur in Kumealon and Baker in lets. They are mostly
mo not o nous meta-an de site typ i cal of the Wales Group.
How ever, in both ar eas, protolith com po si tions are in dic a -
tive of at least lo cal bi modal vol ca nism. One ex am ple in
Kumealon In let is of a ba saltic pil low brec cia (Fig ure 9),
now a gar net-chloritoid am phi bo lite, in con tact with a
meta mor phosed fel sic brec cia con tain ing an as sem blage of
gar net, bi o tite, sillimanite and cor di er ite. At such high
meta mor phic grade, the pres er va tion of primary igneous
textures is remarkable.
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Fig ure 8. Dacite peperitic brec cia at top of metadacite in Wales
Group, Stu art An chor age, north west ern Brit ish Co lum bia; rock
ham mer for scale.

Fig ure 7. Wales Group mar ble on Hanmer Is land, with thin
interlayers of andesitic metatuff, north west ern Brit ish Co lum bia;
rock ham mer for scale.



DESCON FORMATION (?)

The Descon For ma tion was named by Eberlein et al.
(1983) for a suc ces sion of ba saltic-andesitic pil low flows
and brec cia, rhyolitic-dacitic tuff and brec cia, greywacke
and mudstone with sub or di nate con glom er ate and lime -
stone that un der lies much of cen tral Prince of Wales Is land
in south ern Alaska (Gehrels and Saleeby, 1987). It is in ter -
preted to be Early Or do vi cian to Early Si lu rian in age in
south east ern Alaska, based on the oc cur rence of Mid dle
Or do vi cian graptolites, 480–438 Ma plutons, and de tri tal
zir con geo chron ol ogy that ranges from ca. 490 to 460 Ma
(Gehrels and Saleeby, 1987; Gehrels et al, 1996). The
Descon For ma tion is in ter preted to un con form ably over lie
de formed vol ca nic strata of the Late Pro tero zoic to Cam -
brian Wales Group, based on the greater de gree of de for ma -
tion and meta mor phism in the Wales Group and the pres -
ence of a thick sed i men tary brec cia with de formed Wales
Group clasts at the base of the Descon Formation on
southern Prince of Wales Island.

In the 2009 map area, the Descon For ma tion is ex posed 
in two out crop belts along the north east ern and north west -
ern coasts of Porcher Is land. As in south east Alaska, the
Descon For ma tion is dif fer en ti ated from the older Wales
Group by a lower de gree of de for ma tion and meta mor -
phism and a lack of the striped mar ble-tuff units pres ent in
the Wales Group. In con trast to the Wales Group, the Des -
con For ma tion lacks pen e tra tive cleav age and abun dant
intrafolial folds, does not ex ceed up per-greenschist meta -
mor phic grade and dis plays well-pre served volcanic and
sedimentary textures.

East ern Fa cies

On north east Porcher Is land, the Descon For ma tion is
ex posed in a fault panel bounded on the east by the Lamp -
post fault, a sinistral oblique fault that jux ta poses Wales
Group strata with the Descon For ma tion, and on the west by 
the Salt La goon fault, a sinistral transcurrent fault (Fig -
ure 4). The Descon For ma tion on north east Porcher Is land
forms a gently dip ping panel of rocks that gen er ally dips to
the west, but is folded into a se ries of gen tle folds with an
am pli tude of hun dreds of metres. The north east ern side of
the out crop belt is mod er ately fo li ated, with a lithologically
con trolled dis tri bu tion of shear zones, and fo li a tion de -
creases mark edly to the west. The rocks in this area are gen -
er ally lower-greenschist fa cies with readily iden ti fi able
sed i men tary and vol ca nic tex tures. Re gional map ping sug -
gests the en tire fault panel forms a broad, north-plung ing
synclinorium in which a crude stra tig ra phy youngs up -
section from the east ern edge of the out crop belt near
Lamp post Islet to the centre of the synclinorium near
Humpback Bay (Figure 4).

The lower por tion of the stra tig ra phy con sists of thin-
bed ded andesitic tuff and vol ca nic brec cia (0.5–2 m) in ter -
ca lated with brown mar ble (1–2 m) and thin- to me dium-
bed ded green volcaniclastic arenite and wacke. Mar ble lo -
cally con tains rhyth mic in ter ca la tions (centi metre-scale) of 
thin green tuff. A strik ing com po nent of this part of the se -
quence is an de site brec cia beds with limestone matrix
(Figure 10).

On the west side of the synclinorium, thin mar ble beds
are in ter ca lated with thin-bed ded black argillite and thin- to 
me dium-bed ded vol ca nic lithic arenite on the shores of Salt 
La goon.

Interbedded tuff, volcaniclastic sed i men tary rocks and
mar ble near the base of the suc ces sion give way up to
epiclastic strata with interbedded very finely lam i nated fel -
sic tuff (Fig ure 11). Rhyolitic lapilli tuff (0.5–2 m) with dis -
tinct white an gu lar lapilli clasts forms a mi nor but distinc -
tive part of the thin-bed ded suc ces sion, and be comes vol -
umetrically more im por tant up ward. Rhyolitic to dacitic
lapilli tuff and tuff brec cia units up to sev eral metres thick
are interbedded with thin bed ded, fine-grained sed i men tary 
suc ces sions north of Lamp post Islet.

The pri mary vol ca nic char ac ter of the Descon For ma -
tion de creases upsection, and the unit be comes in creas ingly 
epiclastic in char ac ter. South of Ma son Point, the sec tion is
dom i nated by me dium- to thick-bed ded, fine- to me dium-
grained vol ca nic lithic arenite to wacke that is lo cally
coarse-grained, mod er ately well sorted, subangular to
subrounded and in ter ca lated with thin-bed ded siltstone to
mudstone. Sed i men tary struc tures in clude par al lel to wavy
lami na tions, graded bed ding, crosslaminations and basal
scour sur faces. Thin brown mar ble is lo cally rhyth mi cally
interbedded within the clastic sed i men tary suc ces sion. The
suc ces sion coars ens up ward, and near Hump back Bay, me -
dium- to thick-bed ded, lo cally mas sive, me dium- to coarse-
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Fig ure 10. Lime-ma trix andesitic brec cia, lower Descon For ma -
tion, north east ern Porcher Is land, north west ern Brit ish Co lum bia;
pen cil for scale.

Fig ure 9. Ba salt pil low brec cia in am phi bo lite fa cies, Kumealon In -
let, north west ern Brit ish Co lum bia; pen mag net for scale.



grained vol ca nic lithic arenite/wacke interbedded with
crudely strat i fied vol ca nic peb ble con glom er ate dom i nate
the se quence (Fig ure 12). Con glom er ate beds are 10–40 cm 
thick, tab u lar and lat er ally con tin u ous. Thin (10–30 cm)
mar ble beds are lo cally ev i dent. Thick (1–3 m) quartz-bear -
ing rhyolitic lapilli tuff with abundant angular white lapilli
clasts form less than 10% of the succession.

The stratigraphically high est part of the Descon For -
ma tion in this area is ex posed in the is lands north east of
Hunt In let. This por tion of the sec tion is dom i nated by dark
grey to dark green, thin- to me dium-bed ded, fine-grained
lithic arenite, siltstone and argillite interbedded with dis -
tinc tive in ter vals of re sis tant, thin-bed ded green si li ceous
vitric tuff.

West ern Fa cies

Ex po sures of the Descon For ma tion on west ern
Porcher Is land are con cen trated around Use less Bay and at
the mouth of Porcher In let (Fig ure 4). The unit is widely ex -
posed to the west on the Porcher Pen in sula and to the north
on Stephens Is land, but these ex po sures were not ex am ined
dur ing the 2009 field sea son. In gen eral, the west ern fa cies
of the Descon For ma tion rep re sents a prox i mal fa cies dom -
i nated by coarse fragmental vol ca nic rocks and as so ci ated
hypa bys sal in tru sions, in sharp con trast to more well-bed -
ded, sed i ment-dom i nated successions of the eastern, distal
facies.

At Use less Bay, the unit is dom i nated by dark green to
dark grey andesitic tuff brec cia, brec cia and lesser lava
flows. Andesitic dikes lo cally cut the fragmental rocks.
Thin- to me dium-bed ded volcaniclastic sed i men tary suc -
ces sions are lo cally interbedded within pyroclastic suc ces -
sions. Ex po sures are mas sive, and bed ding is dif fi cult to
dis cern. To the south, near the mouth of Porcher In let, the
Descon For ma tion is con tained within two fault pan els be -
tween the Billy Bay Com plex on the west and a fault on the
east that sep a rates it from the orthogneiss of the Ogden
Chan nel Com plex (Fig ure 4). The east ern most of these two
fault pan els con tains a mod er ately east-dip ping suc ces sion
of thick-bed ded to mas sive andesitic lapilli tuff and tuff
brec cia over lain by a thick se quence (hun dreds of metres)
of me dium- to thick-bed ded vol ca nic lithic arenite and
wacke and thin- to me dium-bed ded vol ca nic sand stone,
siltstone and argillite. This suc ces sion may rep re sent a tran -
si tional fa cies be tween the prox i mal west ern fa cies and the
more dis tal east ern fa cies. The wes tern most fault panel
con tains mafic, in ter me di ate and fel sic vol ca nic, hypa bys -
sal and plutonic rocks of the Billy Bay Com plex (de scribed
be low), which is interpreted as vent-proximal to subvol -
canic facies of the Descon Group.

KARHEEN FORMATION

The Karheen For ma tion was named for a suc ces sion of 
con glom er ate, sand stone, siltstone, shale and mi nor lime -
stone ex posed on Prince of Wales Is land (Eberlein and
Churkin, 1970; Gehrels and Saleeby, 1987). Cono dont and
brachi o pod biostratigraphy in di cate the for ma tion is mid -
dle Early De vo nian (Pragian) in age. The for ma tion over -
lies Si lu rian and older rocks, and is in ter preted as part of a
subaerial to shal low ma rine clastic wedge that coars ens and 
thick ens to the south east (Eberlein and Churkin, 1970;
Gehrels and Saleeby, 1987). De tri tal zir con geo chron ol ogy
from the Karheen For ma tion in cludes a ca. 450–420 Ma
dom i nant pop u la tion, ap par ently de rived from Late
Ordovician and Si lu rian plutonic rocks of the south ern Alex -

ander terrane, and a di verse Mid dle Pro tero zoic–Late Ar -
chean pop u la tion of un known cratonic der i va tion (Gehrels
et al., 1996).

In the 2009 map area, the Karheen For ma tion is ex -
posed on the west ern side of Ken nedy Is land and on the
east ern shore of the Grenville Chan nel (Fig ure 4). On west -
ern Ken nedy Is land, the unit is steeply dip ping, with tops to
the east, and is pre sumed to un con form ably over lie the
Wales Group. The Karheen For ma tion is in truded by the
Ken nedy Is land pluton, which also in trudes the Wales
Group on its south ern end. On west ern Ken nedy Is land, the
Karheen For ma tion con sists of me dium- to thick-bed ded,
me dium- to coarse-grained lithic feldspathic arenite,
polymict ma trix- to clast-sup ported peb ble to cob ble con -
glom er ate, and thin- to me dium-bed ded in ter vals of fine-
grained sand stone, siltstone and shale. The unit con tains
abun dant sed i men tary struc tures, in clud ing trough cross-
strat i fi ca tion, graded bed ding, basal scour sur faces and
crude chan nel struc tures, typ i cal of the Karheen in its type
ex po sures in south east ern Alaska (Fig ure 13). The con -
glom er ate con tains dis tinc tive clasts of blue quartz-eye
plutonic rocks that re sem ble Si lu rian trondhjemite ex posed 
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Fig ure 12. Descon con glom er ate, near Hump back Bay, north east -
ern Porcher Is land, north west ern Brit ish Co lum bia; rock ham mer
han dle for scale.

Fig ure 11. Well-bed ded crys tal-ash tuff, up per Descon For ma tion,
north east ern Porcher Is land, north west ern Brit ish Co lum bia; rock
ham mer for scale.



in south east Alaska, and po ten tially to the west in the
McMicking pluton (Gehrels and Boghossian, 2000) and
the Hunt In let pluton, which may be Si lu rian (see be low).
The south ern end of the Ken nedy Is land ex po sures be come
finer grained, with interbedded sand stone, siltstone and
mudstone/shale (pelite). The sed i men tary suc ces sion is
over lain by a vol ca nic pack age con tain ing pil low ba salt
that dis plays bul bous pil low out lines and amyg da loid al
rinds (Fig ure 14). They may rep re sent the mafic part of the
bi modal vol ca nic se quence that in places over lies the
Karheen For ma tion in south east ern Alaska. In con trast to
the highly deformed pillow basalt in the Wales Group on
nearby Marrack Island, this basalt shows no evidence of
flattening.

On the east ern shore of Grenville Chan nel, grey thin-
to me dium-bed ded, well-sorted, in places cross-strat i fied
sand stone, siltstone, shale and mi nor ma trix-sup ported
plutonic and quartz peb ble con glom er ate oc cur in two
struc tural pan els. Near the mouth of Kumealon In let,
plutonic-cob ble con glom er ate and sand stone over lie am -
phi bo lite of the Wales Group across a sharp, ap par ently
unfaulted, un con form able (?) con tact in the core of a re -
gional fold. The more ex ten sive panel of Karheen-equiv a -
lent strata, the Kumealon clastic unit, ex tends over 35 km,
from Tele graph Pas sage to Baker In let, in fault con tact with
Wales Group meta vol can ic rocks to the west (Fig ure 4).
This suc ces sion is in ferred to be cor re la tive with the
Karheen For ma tion on Ken nedy Is land, al though the pre -
cise strati graphic re la tion be tween the two pack ages is un -
cer tain. The Kumealon clastic unit is a se quence of grey,
thick-bed ded, well-sorted sand stone interbedded with thin-
bed ded sand stone, siltstone and pelite. In one out crop near
the west ern end of Kumealon In let, tex tur ally pris tine
cross-strat i fied quartz-peb ble con glom er ate and sand stone
(Fig ure 15) are interlayered with highly fo li ated pelite
crowded with gar net porphyroblasts up to 1 cm across—a
dra matic in stance of compositional con trol on the pres er va -
tion of pri mary fea tures dur ing high-grade dynamothermal
meta mor phism. Sparse top di rec tions sug gest over all east -
ward younging in this se quence; how ever, west-fac ing
beds are also ob served and the prev a lence of iso cli nal fold -
ing in the area makes strati graphic fac ing di rec tions dif fi -
cult to de ter mine.

A de tri tal zir con sam ple from the Karheen For ma tion
on Ken nedy Is land yielded a pop u la tion dom i nated by Si lu -
rian, 435–430 Ma zir cons (Gehrels and Boghossian, 2000). 
This sig na ture, typ i cal of the Karheen in south east ern
Alaska, rep re sents ero sion of Si lu rian plutons. A quartz-
peb ble con glom er ate in Kumealon In let yields a sim i lar Si -
lu rian de tri tal peak, with a scat ter ing of Pre cam brian grains
(G. Gehrels, pers comm, 2009). This sim i lar ity in de tri tal
zir con sig na tures sup ports the cor re la tion of the Kumealon
clastic unit east of Grenville Chan nel with the Karheen For -
ma tion on Ken nedy Is land.

PALEOZOIC LIMESTONE IN KUMEALON
INLET

Two bands of mar ble and calcsilicate out crop near the
head of Kumealon In let and ex tend north along Kumealon
La goon. The more east erly body is dom i nated by pure,
well-bed ded mar ble; the more west erly body shows
interlayering on a centi metre to metre scale with metatuff
and clastic (?) metasedimentary lay ers. Above a thin con -
tact zone of in ter ca la tion with meta vol can ic laminae, the
east ern unit com prises a thick basal suc ces sion (10–50 m)

of thin- to me dium-bed ded, brown-weath er ing, light
brown, coarse-grained mar ble with lo cal rel ict fos sil ma te -
rial. Recrystallized fos sil ma te rial, in clud ing ap par ent sol i -
tary (Rugosan) cor als, trace fos sils (fine worm tubes) and
bioclastic hash sug gest the protolith was a late Pa leo zoic
fossiliferous rudstone to float stone (Fig ure 16). The mar ble 
be comes in ter ca lated to wards the west with thin-bed ded,

Geo log i cal Field work 2009, Pa per 2010-1 29

Fig ure 14. Undeformed pil low ba salt stratigraphically above the
Karheen For ma tion, west ern Ken nedy Is land, north west ern Brit ish 
Co lum bia; rock ham mer for scale.

Fig ure 15. Quartz-peb ble con glom er ate in the Kumealon clastic
unit, north west ern Brit ish Co lum bia; rock ham mer for scale.

Fig ure 13. Cross-strat i fi ca tion in Karheen metasandstone, west -
ern Ken nedy Is land, north west ern Brit ish Co lum bia; rock ham mer
for scale.



green ish-grey volcaniclastic (?) fine-grained sand stone
and siltstone, and gradationally passes into thin- to me -
dium-bed ded volcaniclastic strata, which then passes
westward into the thinly layered marble-metavolcanic unit.

The struc tural and strati graphic re la tion ships be tween
the mar ble and the meta vol can ic rocks around it are not
known. Both the mar ble and the rocks around it are
isoclinally folded with trans posed lay er ing. The dis con ti -
nu ity of the mar ble unit was noted by Roddick (1970): it
does not out crop to the south on the shores of Baker In let,
nor to the north in the moun tains east of Moore Cove. We
have thus in ter preted it as oc cu py ing the core of a dou bly
plung ing synform that ‘airs’ —is eroded away in both up-
plunge di rec tions—to the north west and south east of
Kumealon In let. We have as sumed, be cause of con ti nu ity
and re sem blance to Wales Group ex po sures else where, that 
the meta vol can ic unit here also be longs to the Wales Group. 
How ever, the field re la tion ships, in which there are ap par -
ently tran si tional con tacts be tween the meta vol can ic unit
and the coral-bear ing Pa leo zoic lime stone (Figure 17), are
not compatible with this interpretation.

Plutonic/Metamorphic Complexes

OGDEN CHANNEL COMPLEX

The Ogden Chan nel Com plex com prises both
orthogneiss and the older metasedimentary septa that it in -
trudes. It out crops in two ad ja cent, north west-strik ing belts
that span both sides of Ogden Chan nel on Pitt and Porcher
is lands, sep a rated from each other by the Use less fault and
the Swede Point pluton (Fig ure 4). The orthogneiss con sists 
of many small bod ies with in tri cate cross cut ting orig i nal re -
la tion ships. It is dom i nantly mafic, con sist ing of vari able-
tex tured metadiorite and gab bro with sub or di nate smaller
bod ies of quartz diorite and tonalite. It is lo cally and re gion -
ally het er o ge neous, both in com po si tion and tex ture.
Compositional bands oc cur typ i cally on 1–10 m scales; tex -
tures vary from coarse to fine grained. The orthogneiss is an 
in tru sive com plex, strongly de formed throughout and
metamorphosed to amphibolite grade.

The metasedimentary septa within the orthogneiss
con sist of lam i nated pelite, si li ceous pelite, calcsilicate,
lesser pure mar ble, quartz ite, meta-greywacke with quartz-
rich lay ers and am phi bo lite sills (?). Thin lay er ing typ i fies

the unit—both as compositional lay er ing such as pelite-
quartz ite or calcsilicate-mar ble, and also within lith o logic
units, which can be finely col our lam i nated. Like the en -
clos ing orthogneiss, the metasedimentary units have been
meta mor phosed at am phi bo lite grade. Iso cli nal fold ing is
com mon. We in ter pret these as rem nants of coun try rock
that were intruded by the orthogneiss.

BILLY BAY COMPLEX

The Billy Bay Com plex is ex posed on the west ern
shore of Porcher Is land from Billy Bay, where it is trun -
cated by the Cap tain Cove pluton, to Kitkatla In let, where it
is cut off by the West Porcher pluton. It is a mafic, in ter me -
di ate and fel sic ex tru sive/in tru sive com plex in which vol -
ca nic and subvolcanic com po nents are mixed on scales of
1–50 m, in clud ing ba salt and an de site flows, tuff and brec -
cia; plagioclase-phyric granodiorite; diorite; and very mi -
nor meta-argillite, metachert and metasandstone. It has the
char ac ter of a com plex vol ca nic cen tre con sist ing of many
mu tu ally cross cut ting in tru sive and hypa bys sal phases as
well as ex tru sive rem nants. Most units of the Billy Bay
Com plex have un der gone am phi bo lite-fa cies meta mor -
phism. Un like the Ogden Chan nel Com plex, pri mary ig ne -
ous tex tures are pre served in spite of strong shear ing, as are
other fea tures such as chilled dike mar gins and flow-brec -
cia tran si tions. Fab ric de vel op ment is strongly litholog -
ically par ti tioned. Fo li a tion is stron gest in mafic tuff, which 
are now highly fo li ated am phi bo lite. By con trast, the in te ri -
ors of some dikes and sills show orig i nal plagioclase-
phyric tex tures, and diorite show pseudomorphed salt-and-
pepper plagioclase-augite intergrowths, without any
superimposed foliation.

Pro vi sion ally, we re gard the Billy Bay Com plex as a
vent-prox i mal fa cies of the Descon For ma tion, based upon
the com pa ra ble pres er va tion of pri mary tex tures com pared
to those in the Wales Group. This as ser tion will be tested by
U-Pb dat ing. The com plex may well be a com pos ite of ig ne -
ous units of sev eral ages; the granodiorite in par tic u lar are
compositionally dis sim i lar to Descon fel sic units, which
tend to contain less potassium feldspar.
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Fig ure 17. Gradational con tact be tween meta vol can ic unit and Pa -
leo zoic mar ble, Kumealon In let, north west ern Brit ish Co lum bia;
rock ham mer for scale.

Fig ure 16. Sol i tary coral, mar ble unit, Kumealon In let, north west -
ern Brit ish Co lum bia; pen cil for scale.



Intrusive Units

ORDOVICIAN

McMicking Pluton

The McMicking pluton is a north west erly elon gate
body that out crops on McMicking, Elliott and Lewis is -
lands (Fig ure 4). Most of the body con sists of coarse-
grained equigranular to some what inequigranular white to
pale grey trondhjemite. It is quartz-rich, with blobby quartz
grains stud ding many ex po sures. Sodic plagioclase is the
dom i nant min eral; po tas sium feld spar is ab sent. Mi nor
mafic min er als have been recrystallized to chlorite, epi -
dote, seri cite and actinolite. It is vari ably fo li ated; the de -
gree of fo li a tion in creases strongly south west to wards the
Lamp post fault. The bor der phase of the McMicking pluton 
con trasts strongly with its uni form, fel sic in te rior. It con -
sists of cross cut ting phases of vari ably tex tured tonalite and 
diorite. Fo li a tion is less pro nounced in the pluton than in
the main trondhjemite, prob a bly due to a lack of eas ily de -
formed minerals such as quartz and mica.

The McMicking pluton cuts across lay er ing and
foliations in the Wales Group (Fig ure 18), in di cat ing that it
was emplaced af ter an ep i sode of re gional meta mor phism
and de for ma tion. This re la tion ship is over printed by youn -
ger, lower-grade meta mor phism and shear ing of both the
pluton and the older meta vol can ic rocks that it intrudes.

The McMicking pluton has been dated by U-Pb meth -
ods on zir con as 482 ±15 Ma (Early Or do vi cian; Gehrels
and Boghossian, 2000). It is co eval with the old est known
Or do vi cian plutons in the Al ex an der terrane of south east -
ern Alaska (Gehrels and Saleeby, 1987; S. Karl, pers
comm, 2009). It was prob a bly a feeder to Descon-aged vol -
ca nism. Its trondhjemitic com po si tion and lack of older zir -
con in her i tance are con sis tent with in tru sion in a primitive
arc environment.

SILURIAN (?)

Hunt In let Pluton

The Hunt In let pluton out crops on the shores of far
north ern Porcher Is land and ad ja cent is lands near Hunt In -
let. Its char ac ter is tic and unique out crop style is ex pressed
as a horde of tiny is lets and subtidal rocks that pose a dis -

tinct haz ard to small-boat nav i ga tion. The body con sists of
weakly fo li ated lower-greenschist grade metatonalite with
blue quartz eyes. Pri mary mafic min er als are recrystallized
to fuzzy clots of epidote, chlorite, bi o tite and pos si bly
actinolite. It in trudes the de formed and some what fo li ated
Descon For ma tion, and is cut by Cre ta ceous (?) unfoliated,
fresh diorite. It phys i cally re sem bles granitoid rocks of Si -
lu rian age on Prince of Wales Is land (Gehrels and Saleeby,
1987), and this is of fered as a ten ta tive correlation pending
U/Pb geochronology.

DEVONIAN (?)

Swede Point Pluton

The Swede Point pluton forms a north west erly
trending belt of light-col oured ex po sures that ex tends
across cen tral Pitt and cen tral Porcher Is land. These out -
crops are much more de void of veg e ta tion than other
plutonic units: Bareside Moun tain on south east ern Porcher
Is land is a par tic u larly prom i nent ex am ple. The body con -
sists of very strongly fo li ated granodiorite, gran ite, tonalite
and diorite. Small plagioclase-phyric tex tures are very
com mon. In parts it is compositionally het er o ge neous on a
metre scale; else where it is more uni form. One of the dis tin -
guish ing char ac ter is tics of the Swede Point pluton is the
com mon pres ence of synkinematic to postkinematic gar -
net, which may in di cate a rel a tively aluminous com po si -
tion. Its de gree of protomylonitic de for ma tion is also dis -
tinc tive, com pared to the less-foliated but presumably older 
McMicking pluton.

The Swede Point pluton in trudes rocks of the Ogden
Chan nel Com plex. In tru sive re la tion ships are clearly
shown in out crops near Bareside Point (Fig ure 19), Barrett
Point, and in the chan nel lead ing to Salt La goon. The
Swede Point phases cross cut early fo li a tion in the Ogden
Chan nel Com plex. Near Barrett Is land, east of Use less Bay, 
some dikes are mylonitized whereas oth ers cross cut the fo -
li a tion, which sug gests synkinematic em place ment (see
discussion in ‘Structure’).

The Swede Point pluton has been dated as 382 ±14 Ma
by U-Pb meth ods (van der Heyden, 1989); how ever, be -
cause of com pli cated sys tem at ics, this date is con sid ered
ap prox i mate and we have col lected sam ples for reanalysis.
Mid dle De vo nian plutons are rare in the Al ex an der terrane.
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Fig ure 18. Trondhjemite of the McMicking pluton in trudes meta-
an de site tuff, north west ern Elliott Is land, north west ern Brit ish Co -
lum bia; pen cil for scale.

Fig ure 19. Swede Point pluton in trud ing am phi bo lite-fa cies
orthogneiss of the Ogden Chan nel Com plex, near Bareside Point,
north west ern Brit ish Co lum bia; field of view is 20 m.



CRETACEOUS INTRUSIONS

Typ i cal of the west ern reaches of the Coast Plutonic
Com plex, the Porcher Is land–Pitt Is land area is host to a
num ber of in di vid ual plutons. In map view, they are equant
and ir reg u lar in shape, ex cept for the tab u lar, elon gate Pen -
in sula Point pluton (Fig ure 4). They cross cut fo li a tion in
the older rocks and some faulted unit con tacts, but are off set 
and lo cally de formed by the ma jor faults in the area, in clud -
ing the Salt La goon and Use less faults (Fig ure 4) and far -
ther west, the Kitkatla shear zone (Chardon et al., 1999).
The Cre ta ceous suite in cludes granodiorite, tonalite, diorite 
and mi nor true gran ite, along with swarms of peg ma tite
near pluton mar gins. Al though these are not dated on
Porcher Is land, U-Pb dates from sim i lar bod ies on Pitt,
McCauley and Stephens is lands are in the range of 113–
101 Ma (Butler et al., 2006; Gehrels 2001).

Cap tain Cove Pluton

The Cap tain Cove pluton is ex posed on south east ern
Porcher Is land and across Ogden Chan nel on Pitt Is land
(Fig ure 4). Ex cept for some diorite-gab bro bor der phases
near Al pha Point, it is a vo lu mi nous body of granodiorite,
quartz diorite and quartz monzonite (Roddick, 1970). But -
ler et al. (2006) re port three U-Pb ages from the Cap tain
Cove pluton of 108.5–107 Ma. One of their sam ples is from
a dike that cross cuts fab rics of the Kitkatla shear zone on
Pitt Is land south west of the pres ent map area. On the other
hand, Chadron et al. (1999) de scribe gneissic foliations
within the Cap tain Cove body that are de flected into the
shear zone, sug gest ing that it was emplaced at a late stage of 
motion.

West Porcher Pluton

This large, equant body out crops on the west ern coast
of Porcher Is land in Kitkatla In let and ex tends into the Bell
Range (con tacts on Fig ure 4 partly based on Roddick,
1970) It is ho mo ge neous over a broad area, con sist ing of
fresh, coarse-grained granodiorite with scat tered black
mafic restite in clu sions. It re sem bles the Cap tain Cove plu -
ton in ig ne ous com po si tion and tex ture, over all shape and
ap pear ance; they are prob a bly re lated. Min er als in clude
plagioclase, quartz, hornblende, bi o tite and traces of mag -
ne tite. In its wes tern most ex po sures it shows a mainly mag -
matic to subsolidus (?) fo li a tion char ac ter ized by weak
align ment of mafic min er als and pos si bly quartz. Late peg -
ma tite and aplite dikes both fol low and cut across this fab -
ric. At its south ern con tact north of the en trance to Porcher
In let, it hornfelses rocks of the Billy Bay Com plex and
truncates both layering and a local mylonitic foliation.

Porcher Creek Pluton (Cre ta ceous? Ju ras -
sic?)

Un like the other known or as sumed Cre ta ceous in tru -
sions, which tend to be uni form in com po si tion and tex ture
over broad ar eas, the Porcher Creek pluton is highly vari -
able. On the south ern side of Porcher In let it is es sen tially a
dike com plex, con sist ing of cross cut ting diorite, an de site,
tonalite and leucotonalite phases. Em place ment co in cided
with shear ing and cataclasis, as shown by nu mer ous
chloritic shears and mi nor faults. North of the in let it is
more uni form in com po si tion, a diorite that is in truded by
youn ger granodiorite of the West Porcher pluton.

Pen in sula Point Pluton

The Pen in sula Point pluton is a north west erly elon gate
body that out crops near Oona River on Porcher Is land, and
con tin ues south east along the north east ern shores of Pitt Is -
land. It is a fresh, undeformed granodiorite with clear eu -
hedral ti tan ite grains. Early crys tal liz ing hornblende
prisms and os cil la tory/nor mal-zoned plagioclase grains are 
sur rounded by ma trix quartz and orthoclase. Early brown
bi o tite is suc ceeded in a few ar eas by late-stage green bi o -
tite, with sec ond ary interstitial epidote.

On the north east ern coast of Pitt Is land, small off -
shoots of the Pen in sula pluton and peg ma tite within its mar -
gin show mi nor off sets and boudinage; these are re lated to a 
con tin u a tion of the Salt La goon fault that is in ferred to lie
off shore. We in ter pret this to show that the pluton was
emplaced dur ing the later stages of motion on the fault.

Other Bod ies

Undeformed, fresh plutonic bod ies of prob a ble mid-
Cre ta ceous age out crop in the Spiller Range, the Chismore
Range, north west of Hunt In let and Ken nedy Is land. A
subsurface north ern ex ten sion of the Spiller Range pluton
was re spon si ble for ex ten sive hornfelsing of the Descon
For ma tion east of Hunt In let. Highly de formed granitoid
bod ies out crop in Baker In let east of Grenville Chan nel,
where Mansfield (2004) in ter preted them to be infolded
with schist. Al though un dated, they may be re lated to the
ca. 90 Ma Ecstall pluton, which out crops ex ten sively far -
ther east; this will be tested geochronologically.

Structural Geology

CRETACEOUS SINISTRAL-OBLIQUE
FAULTS

The large-scale map pat tern of the Porcher Is land–
Grenville Chan nel area, as shown on Fig ure 4, is dom i nated 
by a set of re gional, north- to north west-strik ing, mainly
sinistral transcurrent faults. They form part of a zone of
sinistral shear ing that af fected the en tire north west ern
Coast Moun tains in Cre ta ceous time (Chardon et al., 1999). 
Lo cally, these faults off set and cre ate lo cal zones of
tectonite in oth er wise undeformed plutons, which are as -
sumed to be of late Early Cre ta ceous age, based on sim i lar i -
ties with nearby dated bod ies (ca. 114–107 Ma; But ler et
al., 2006). Thus, at least the later stages of mo tion on the
faults took place dur ing the late Early Cre ta ceous. Their
ear lier his tory is un con strained at pres ent, due to lack of age 
control on older rock units.

The ma jor mapped transcurrent faults in clude, from
north east to south west, the Grenville Chan nel and the
Lamp post, Salt La goon and Use less faults. All cor re spond
to strong top o graphic lin ea ments, and one is a ship ping
chan nel. Ex cept for the Grenville Chan nel fault, they are
de fined by out crop ping tectonite zones char ac ter ized by
well-de vel oped L-S fab rics, which com monly cul mi nate in
the de vel op ment of banded my lon ite. On ap proach ing the
west-north west-trending shear zones, the re gional
foliations pro gres sively be come more in tense and de flect
into par al lel ism; the sense of de flec tion sug gests sinistral
shear. The lineations in the tectonite com monly plunge
shal lowly to mod er ately, which, com bined with am ple
mesoscale shear-sense in di ca tors such as C-S struc tures,
shear bands, intrafolial drag folds with curviplanar ax ial
sur faces, asym met ric frag ments, boudins and tails around
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porphyroclasts, con sis tently in di cate sinistral transcurrent
shear (Figures 20–22), commonly with an oblique, normal
component.

The Grenville Chan nel fault is not ex posed on land
within the mapped area. Tectonite ex posed on the north -
east ern coast of Grenville chan nel shows strong rodding,
boudinage and lo cal de vel op ment of L>S fab rics. Shear-
sense in di ca tors are con sis tently sinistral (Figure 23).

Plunges of mylonitic lineations in the north west-
trending shear zones range from mod er ate to shal low north -
west, to less com monly mod er ate south east, sug gest ing a
com bi na tion of sinistral-nor mal and sinistral-re verse mo -
tion, with the oblique-nor mal mo tion be ing dom i nant. Fab -
rics are gen er ally much better de vel oped in the pre-Cre ta -
ceous meta mor phic units than in the plutonic rocks.
Whether this in di cates that there were ex ten sive pre-Cre ta -
ceous move ments on the faults, or whether the plutons were 
in truded late dur ing a sin gle ep i sode of Cre ta ceous sinistral
regional shear is not clear at present.

Our in ter pre ta tion of the tra jec tory of the Grenville
Chan nel fault (Fig ure 4) dif fers from that of Chardon et al.
(1999). In their in ter pre ta tion, it tracks straight onto north -
east ern Porcher Is land, where it con nects with the Lamp -
post fault. How ever, de tailed geo log i cal re la tion ships in di -
cate that the Lamp post fault, which forms the struc tural
bound ary be tween rocks of the Descon For ma tion and
Wales Group, is de flected south ward to merge with the Salt
La goon fault. We have cho sen in stead to curve the Gren -
ville Chan nel fault into Tele graph Pas sage, such that it ac -
quires a north erly strike. Such a fault tra jec tory is at trac tive
for two rea sons. First, such a struc ture ac com mo dates a log -
i cal break be tween the highly tectonized do main on the
main land from the less de formed and meta mor phosed
rocks to the west; for ex am ple, well-pre served crossbedded 
Karheen-equiv a lent sand stone on west ern Ken nedy Is land, 
im me di ately west of the Tele graph Pas sage, shows much
less strain. Sec ond, the north erly de flec tion of the fault mir -
rors that dis played by the foliations and major lithologic
contacts on the east side of Telegraph Passage.

The dom i nantly sinistral move ment on the fault zones
had a ma jor in flu ence on the re gional map pat terns shown
in Fig ure 4. The Use less fault off sets the Swede Point
pluton by sev eral kilo metres in a sinistral sense. The de flec -
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Fig ure 21. Sinistral clast asym me try in actinolite-chlorite schist
near Use less fault, north west ern Brit ish Co lum bia; rock ham mer
for scale.

Fig ure 23. Sinistral-sense asym met ric boudins in meta mor -
phosed fel sic vol ca nic rock, Kumealon In let, north west ern Brit ish
Co lum bia. The field of view is 2 m wide.

Fig ure 22. Sinistral en train ment of ear lier fo li a tion: look ing north -
east, ham mer head to the north west. Swede Point pluton and sep -
tum of Ogden Chan nel metadiorite, next to the Use less fault along
Ogden Chan nel, Brit ish Co lum bia; rock ham mer for scale.

Fig ure 20. Sinistral off set on granodiorite sill (shown by ar rows)
within Wales Group metatuff near Salt La goon fault, Oona River,
north west ern Brit ish Co lum bia. The left-hand dike is 10 cm wide.



tion of the Grenville Chan nel fault from a north west erly to
north erly trend is in ter preted as a re strain ing bend in the
over all fault ar ray. The north east-trending fold out lined by
strata on Gib son and Marrack is lands (Fig ure 4) could rep -
re sent short en ing as so ci ated with the for ma tion of the re -
strain ing bend. The de flec tion of the Lamp post fault may
rep re sent a smaller-scale re strain ing struc ture as so ci ated
with the Tele graph Pas sage bend. Map ping sug gests that
the Lamp post fault and ad ja cent units are cut off by the Salt
La goon fault. A sec ond block with north erly in ter nal
foliations is seen south west of the Use less fault. Its south -
west ern bound ary is the Kitkatla shear zone, a ma jor
sinistral fault lo cated south west of Kitkatla In let, out side of
the map area, de scribed by Chardon et al. (1999). This may
rep re sent a sec ond re strain ing bend within the fault sys tem.
This block is in vaded by large, unfoliated Cre ta ceous
plutons, the Cap tain Cove and West Porcher plutons. Al -
though these bod ies are cut off by the Kitkatla shear zone
(Chardon et al., 1999; But ler et al., 2006), they are
postkinematic to fo li a tion de vel op ment and their de flec tion 
within the block, sug gest ing that most of the motion
accommodated by this fault predates emplacement of the
plu tons.

BARRETT ISLAND SHEAR ZONE

The Barrett Is land shear zone is well ex posed within
the metasedimentary unit of the Wales Group on the north
coast of Porcher Is land, be tween the Salt La goon fault and
the De vo nian (?) Swede Point pluton. The metasedimen -
tary unit com prises metagreywacke, phyllite, bi o tite schist,
mar ble, am phi bo lite and mi nor quartz ite. These rocks dis -
play a well-de vel oped trans po si tion fo li a tion with abun -
dant interfolial folds. They are in struc tur ally mod i fied in -
tru sive con tact with the Swede Point pluton, a coarse-
grained bi o tite grano diorite to diorite with a strong
protomy lonitic fo li a tion de fined by the align ment of wispy
bi o tite around plagioclase porphyro clasts. Tight to iso cli -
nal folds are cut by both undeformed and mylonitized
dikes,  sug ges t  ing that  p luton em place  ment  was
synkinematic (Fig ure 24a).The shear zone is a dis tinct 80–
100 m wide duc tile de for ma tion zone, char ac ter ized by
abun dant tight to iso cli nal, mac ro scopic folds with am pli -
tudes rang ing from 0.25 to 2 m, lo cally greater than 5 m and
well-de vel oped fo li a tion and lineation. The deformational
style is lithologically con trolled, with car bon ate units con -
tain ing well-de vel oped, large-am pli tude re folded iso cli nal
folds (Fig ure 24b), whereas de for ma tion within the
plutonic unit is char ac ter ized by dis crete my lon ite zones.

Struc tural anal y sis of fo li a tion, linea tion and folds
con strains fault ki ne mat ics. The pri mary fo li a tion, par al lel
to transposed compositional lay er ing within the met ased -
imentary units, strikes north west and dips mod er ately
north east (Fig ures 24c, d). The ma jor ity of in ter sec tion
lineations have an ap prox i mate downdip plunge with a
slight north west erly bias, sup port ing ap prox i mately dip-
par al lel to sinistral-nor mal oblique mo tion on the shear
zone (Fig ure 24c). Sinistral oblique sense of shear is shown
by asym met ric tails on ro tated porphyroblasts (Fig ure 24e). 
Fold axes of mac ro scopic, tight to iso cli nal folds gen er ally
plunge downdip (Fig ure 24d). All ob served asym met ric
folds have a coun ter clock wise sense of vergence, also sug -
gest ing oblique sinistral shear; al though they were prob a -
bly ro tated into the di rec tion of tec tonic trans port par al lel to 
L1 stretch ing lineations (Fig ure 24b). The age of de for ma -
tion will be con strained by geo chron ol ogi cal anal y sis of

both the pluton and a mylonitized dike cross cut ting F1 folds 
(Fig ure 24a). If the Swede Point pluton is Pa leo zoic, as sug -
gested by the pre lim i nary U-Pb date of van der Heyden
(1989), then this shear zone re tains the re cord of much ear -
lier de for ma tion than the main, Early Cre ta ceous, sinistral
event. The highly elon gated shape of the pluton (Fig ure 4)
may have been due to em place ment into an ac tive shear
zone.

FOLIATIONS, LINEATIONS AND FOLDS

The ef fects of strong de for ma tion, al though not as in -
tense as within the shear zones, are nev er the less seen
through out pre-Cre ta ceous units of the map area. Trans po -
si tion of compositional lay er ing into fo li a tion is nearly uni -
ver sal, the sole ex cep tions be ing the Karheen For ma tion on
Ken nedy Is land, and parts of the Descon For ma tion on
north east ern Porcher Is land, where bed ding-cleav age re la -
tion ships are seen. The Wales Group on Elliott and Lewis
is lands shows intrafolial isocline de vel op ment. Iso cli nal
fold ing is par tic u larly well de vel oped in in ter vals of thin-
lay ered mar ble and metatuff. Here, the con trast in
deformational styles be tween Wales and Descon rocks is
in ter preted as be ing due to the Wales orog eny (Gehrels and
Saleeby, 1987). Far ther east on the main land coast, de for -
ma tion is clearly youn ger, as the Pa leo zoic (?) Kumealon
mar ble unit is in volved in iso cli nal fold ing. Tonalitic dikes
and sills that cut diorite in the Ogden Chan nel Com plex are
tightly folded in some places. They are in ter preted as rel a -
tively fel sic com po nents of the orig i nal in tru sive com plex.
There fore, the deformation could have been as old as the
protolith, or as young as Early Cretaceous.

Mesoscopic folds are un com mon in the area. The Des -
con For ma tion on north east ern Porcher Is land is folded into 
an open syncline be tween the Lamp post and Salt La goon
faults. Wales Group (?) units near Stu art An chor age on the
north east ern coast of Pitt Is land form a tight, up right
anticline. The two mar ble ex po sures in Kumealon In let are
in ter preted as synformal keels. In Baker In let, Mansfield
(2004) mapped sec ond-phase folds in volv ing pan els of
metaplutonic and meta vol can ic/metasedimentary rock. As
noted in the dis cus sion of sinistral faults, the panel im me di -
ately north east of the Grenville Chan nel fault near Kum -
ealon and Baker in lets is an L-S tectonite that de fines the
core of a re gional fold that de vel oped dur ing sinistral mo -
tion on the Grenville Chan nel fault. Karheen-equiv a lent
strata oc cur in its core, indicating that it is a syncline.

Al though both mod er ately plung ing and shal low min -
eral and stretch ing lineations are ob served in the ma jor
shear zones, in other ar eas mod er ate plunges are both to the
north west and to the south east; this may in di cate fold ing of
an ear lier set of lineations.

Metamorphism

Meta mor phic grades and his to ries in the Porcher Is -
land–Grenville Chan nel area are to some ex tent unit spe -
cific. There are also re gional meta mor phic gra di ents due to
the lo ca tion of this area on the west ern flank of the Coast
Moun tains orogen. The com plex vari a tions in meta mor -
phism are prob a bly due to the com bined ef fects of Pa leo -
zoic events and Cre ta ceous dynamothermal overprinting.

The Wales Group, the in ferred old est supracrustal unit
in the area, dis plays a vari able meta mor phic char ac ter that
prob a bly re sulted from sev eral stages of re gional meta mor -
phism. On east ern and north ern Porcher Is land, the Wales
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Fig ure 24. Barrett Is land shear zone, north west ern Brit ish Co lum bia: a) Swede Point dikelet cuts
isoclinally folded Wales Group schist and am phi bo lite; rock ham mer for scale; b) re folded isoclines in
lam i nated mar ble/metatuff; rock ham mer for scale; c) stereonet plot of S1 (great cir cles) and L1 stretch -
ing lineations; d) stereonet plot of S1 (great cir cles) and F1 iso cli nal fold axes; e) ro tated (d-shaped) clast, 
show ing oblique-sinistral sense of shear. The ar row is 10 cm long.



Group is at mid dle-am phi bo lite grade. In ter me di ate and
mafic rocks con tain as sem blages of blue-green pleochroic
hornblende, plagioclase, brown or less com monly green bi -
o tite, ti tan ite and quartz, with cummingtonite in some lo -
cal i ties. This stands in strong con trast to greenschist meta -
mor phic as sem blages that are de vel oped in the Or do vi cian
McMicking pluton, and in struc tur ally jux ta posed Descon
strata. This early meta mor phism of the Wales Group is in -
ter preted to re flect the Cam brian–Or do vi cian Wales orog -
eny. It has also been af fected by ex ten sive synkinematic ret -
ro grade meta mor phism, both on north ern Lewis Is land and
on north east ern Porcher Is land near the Lamp post fault.
The chlorite schist and ret ro graded am phi bo lite on Lewis
Is land are cut by the McMicking pluton (Fig ure 18).
Hornblende garbenschiefer and spongy, postkinematic gar -
nets show static ther mal meta mor phism re lated to its em -
place ment. Ret ro grade meta mor phism in rocks sit u ated
along the Lamp post fault, on the other hand, is probably
related to exhumation during late motion on the Lamppost
fault.

The Wales Group in the Stu art An chor age area con -
tains a num ber of as sem blages de vel oped in highly vari able 
tuffaceous, siliciclastic and pos si ble ex ha la tive protoliths.
The mag ne tite iron for ma tions con sist of laminae or bands
of mag ne tite interlayered with hornblende-plagioclase and
in some cases epidote. The hornblende is dark for est green,
per haps ev i dence of a more iron-rich com po si tion, com -
pared to the blue-green pleochroism that is com mon else -
where. In some cases, ti tan ite man tles mag ne tite, sug gest -
ing that the mag ne tite grains were not of late-ki ne matic,
con tact skarn-re lated or i gin. In this unit, there is also schist
that con tains as sem blages of pink-vi o let pleochroic
manganoan zoisite and axinite (?) with quartz, plagioclase,
bi o tite and opaque min er als: these could be meta mor -
phosed calcareous exhalite.

Meta mor phic grade in the Wales Group in creases to
the east and south across the Grenville Chan nel to wards the
core of the Coast Moun tains orogen. Gar net am phi bo lite
oc curs in Kumealon and Baker in lets, as well as along the
ad ja cent main land coast. A few in stances of sillimanite
were found on the shores of these in lets, in as sem blages
with red-brown bi o tite, plagioclase, orthoclase, mus co vite
and quartz, in meta mor phosed fel sic hosts. Wolf et al.
(2009) re ported a mid-Cre ta ceous (108–102 Ma) Lu-Hf
age on syntectonic gar net growth in this area. This age is
slightly youn ger than the ex ist ing con straints on shear zone
move ment far ther west (114–106 Ma; But ler et al., 2006),
and sup ports the in ter pre ta tion that all of the rocks in the
map area were in volved as a se ries of pan els in mid-Cre ta -
ceous sinistral shearing and transpression.

Mafic to in ter me di ate orthogneisses of the Ogden
Chan nel Com plex all con tain as sem blages of am phi bo lite
to epidote am phi bo lite fa cies. They are truly orthogneisses,
in the sense that pri mary mafic min er als are oblit er ated; not
even rel ict crys tal out lines re main. In stead, clumps of
coarse, idiomorphic, meta mor phic hornblende ap prox i -
mate the lo ca tions of in di vid ual orig i nal grains. Ar eas
within these ag gre gates pop u lated with dense masses of
tiny opaque min er als are prob a bly orig i nal clinopyroxenes; 
the clearer ar eas are prob a bly af ter ig ne ous hornblende.
Nor mal-zoned plagioclases have been recrystallized to
finer grain sizes, ex cept for re main ing porphyroclasts.
Many of the Ogden Chan nel orthogneiss sam ples con tain
clear, well-formed epidote crys tals, which ap pear to have
grown in equi lib rium with hornblende, calcic plagioclase,

bi o tite, ti tan ite and mag ne tite. Protomylonitic foliations
within the com plex have been over printed by re gional
meta mor phic recrystallization: this indicates an early (pre-
peak metamorphism) episode of shearing.

The screens of pre-orthogneiss metasedimentary,
meta vol can ic and meta-in tru sive rocks within the com plex, 
also at am phi bo lite grade, con sist of hornblende-plagio -
clase as sem blages in metatuff, bi o tite–quartz–plag -
ioclase±gar net in pelitic rocks and di op side±clinozoisite in
calcsilicate rocks.

The De vo nian (?) Swede Point pluton, which in trudes
the Ogden Chan nel orthogneiss, has been meta mor phosed
to epidote to pos si bly gar net am phi bo lite grade: epidote
and in some cases gar net porphyroblasts seem to grow in
equi lib rium with meta mor phic hornblende. The body is
also protomylonitic, per haps due to its prox im ity to the
Use less fault. Com pared to the sur round ing orthogneiss, it
dis plays ig ne ous ar ti facts such as plagioclase pheno crysts.
The orthogneiss com plex un der went an ep i sode of meta -
mor phism and de for ma tion prior to the in tru sion of the
Swede Point pluton; at some later time both were sheared
and meta mor phosed in epidote am phi bo lite fa cies in a
higher pres sure–lower temperature environment than the
Wales Group.

The Descon For ma tion on north east ern Porcher Is -
land, the Si lu rian (?) pluton that in trudes it and most of the
McMicking pluton con tain greenschist-fa cies meta mor -
phic as sem blages of chlorite, epidote and actinolite; orig i -
nal plagioclases have been albitized and are spot ted with
saussurite and seri cite. These rocks are also much less de -
formed than the Wales Group and the Ogden Chan nel Com -
plex. The Descon For ma tion shows a trans po si tion fo li a -
tion along the east ern coast of Porcher Is land, but with
pres er va tion of protolith tex tures such as clasts and pheno -
crysts. Far ther to the west, the fo li a tion is very weak, except 
within discrete shear zones.

Far thest west, the Billy Bay Com plex shows am phi bo -
lite, greenschist-am phi bo lite tran si tional, pos si ble epidote-
am phi bo lite, and strong ret ro grade greenschist as sem -
blages, all de vel oped at high strain rates. It is lower grade
than the Ogden Chan nel Com plex, but higher grade than
the Descon For ma tion, to which it is in ferred to form the
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Fig ure 25. Py ritic quartz veins from near the Surf Point adit, north -
west ern Brit ish Co lum bia; pen knife for scale.



subvolcanic roots. Its am phi bo lite grade may rep re sent
com par a tively deep crustal lev els dur ing the same meta -
mor phic event; or a later meta mor phism re lated to
proximity to the Kitkatla shear zone.

MINERAL OCCURRENCES AND
MINERAL POTENTIAL

Two ma jor types of me tal lic min eral de pos its are well
rep re sented and/or in di cated in the north coastal re gion of
BC. A sig nif i cant past gold pro ducer with sub stan tial cur -
rent re serves, the com bined Surf Point–Edye Pass mines,
are lo cated on north west ern Porcher Is land (Fig ures 1, 4).
More re gion ally, Prince of Wales Is land in south east ern
Alaska is well known for its VMS de pos its, as is the Ecstall
min eral belt in the Coast Moun tains, east of the pres ent map 
area (Alldrick, 2001; Alldrick et al., 2001). The Prince of
Wales de pos its, in clud ing the Niblack (Fig ure 1), are
hosted by rocks of the south ern Al ex an der terrane (Ayuso
et al., 2005; Slack et. al., 2005). The pres ent map area lies
within the south ern ex ten sion of this belt. This ob ser va tion, 
along with the pres ence of lo cal fa vour able rock types, al -
ter ation pat terns, and pros pects and show ings, sup ports the
po ten tial for VMS-style deposits in the Alexander terrane
of coastal BC.

Surf Point–Edye Pass Mines

The Surf Point and Edye Pass mines were in op er a tion
be tween 1919 and 1939, when they pro duced 61 567 t of
ore, yield ing 639 914 g Au, 225 994 t Ag and 4161 kg Cu
(BC Geo log i cal Sur vey, 2009; MINFILE 103J  017; Fig -
ures 1, 4). The orebodies are a set of pyritiferous quartz
veins hosted in a north east erly zone of frac tur ing and weak
brit tle shear ing within an undeformed Cre ta ceous stock
that un der lies the west ern part of the Bell Range (Fig ure 4).
The Surf Point and Edye Pass adits are lo cated about 1 km
apart along this trend. Ex plo ra tion work in 1979–1980 by
Banwan Gold Mines ex tended the Edye Pass adit 1 km
south west be low the Surf Point work ings (Scott, 1997).
Work on the de posit by Ca the dral Gold Cor po ra tion re -
sulted in the dis cov ery of the AT zone, about 50 m west of
adit no 4 por tal. Min er al iza tion is per sis tent to a depth of
550 m and re mains open. The zone also re mains open along
strike. Based on 66 holes to tal ling 12 192 m, the AT zone
con tains 544 300 t of in di cated re serves grad ing 6.86 g/t
Au, plus an ad di tional 816 500 t of in ferred re serves at the
same grade. (pre NI 43-101; Anon y mous, 1997; Scott,
1997) Prop erty own er ship is cur rently split be tween Im pe -
rial Met als Cor po ra tion and the for mer Cross Lake Min er -
als. The un der ground work ings are in good con di tion, the
trail and board walk con nect ing the work ings have been re -
ha bil i tated, and there is a well-maintained exploration
camp located near tidewater next to the Edye Pass adit.

The zone host ing the two mines and as so ci ated show -
ings dis plays a 20° (north-north east erly) struc tural trend.
Its north east ern end abuts against a zone of strong duc tile
shear ing ex posed along the shore near the Edye Pass mine.
This zone could be a splay of the Use less fault (Fig ure 4).
Through out the rest of its length, hostrocks are undeformed 
and un al tered granodiorite and tonalite. The veins them -
selves are py ritic quartz (Fig ure 25). They have nar row
selvages of seri cite-chlorite al ter ation in the host
granodiorite. In di vid ual veins, well-ex posed in the roof
and floor of the Surf Point adit, range in thick ness from 5 to
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Fig ure 26. Py ritic, si li ceous quartz-seri cite schist (meta mor -
phosed al tered rhy o lite) in Wales Group near Moore Cove, north -
west ern Brit ish Co lum bia. The field of view is 3 m wide.

Fig ure 27. Layer of mag ne tite in thinly lam i nated Wales Group
metatuff, north east ern Porcher Is land, north west ern Brit ish Co -
lum bia; rock ham mer for scale.

Fig ure 28. Mag ne tite lami na tions in si li ceous, iron-rich metatuff,
Wales Group, Stu art An chor age, north west ern Brit ish Co lum bia;
pen cil for scale.



30 cm, and ap pear to be con tin u ous over up to a few tens of
metres. Their strikes are some what more north east erly than
the over all trend of the min er al ized zone (40–90°; 2009 ob -
ser va tions and MINFILE 103J  017). Lat est mo tion on their
en clos ing sur faces was transcurrent, as shown by gently
plung ing slickenlines and chlorite streaks. The north east -
erly ori en ta tion of the con trol ling struc ture is con sis tent
with a zone of ex ten sion re lated to late dextral motion on
the northwesterly bounding faults.

In sum mary, the Porcher Is land gold mine shows con ti -
nu ity of min er al iza tion and grade over 1 km in strike
length; it has a con sid er able un mined re source and po ten -
tial for ex pan sion. The lack of con ti nu ity of in di vid ual
veins and the re sult ing wallrock di lu tion im pacts its
mineable grade at pres ent; how ever, larger in di vid ual veins
may be found, and the po ten tial for stockwork-style bulk
mineable tar gets of fers in ter est ing possibilities to future
explorers.

Indications of Volcanogenic Potential:
Quartz-Sericite Schist and Iron Formation

The idea of pro ject ing Pa leo zoic and older volcano -
genic po ten tial south from south east ern Alaska into far
north west ern BC is not new to this pro ject. It gen er ated a
few in dus try pro jects in the 1980s and early 1990s (cf.
Franzen, 1984; Bohme, 1993), and has in trigued some gov -
ern ment ge ol o gists (P. Wojdak and M. Mihalynuk, pers
comm, 1990–2007). Un til now, how ever, no de tailed, sys -
tem atic geo log i cal work has been done to test the rel e vant
rock cor re la tions and document likely hostrocks.

We have de scribed here mixed vol ca nic suc ces sions
as signed pro vi sion ally to both the Wales Group (Neopro -
terozoic–Cam brian) and Descon For ma tion (Or do vi cian–
Early Si lu rian). Both of them are dom i nated by an de site
volcaniclastic protoliths with mi nor rhy o lite, dacite and ba -
salt. Lam i nated tuff se quences are in dic a tive of pri mar ily
sub aque ous de po si tion. Some of the dacite is lensoid in
shape and forms bod ies that are typ i cally 100–300 m thick
and up to 1 km long with co her ent tex tures in clud ing
aphyric and quartz phyric. These prob a bly orig i nated as
domes or cryptodomes at small vol ca nic cen tres. Fel sic tuff
forms dis crete beds in the metre to decimetre range, as well
as sets of laminae in dom i nantly an de site volcaniclastic se -
quences. These rocks are over all plau si ble as hosts for
Kuroko-style volcanogenic occurrences.

More spe cific in di ca tors of VMS en vi ron ments were
noted, all of them within rocks as signed to the Wales
Group. Near Moore Cove on the east ern side of Tele graph
Pas sage, there are a num ber of small bod ies of quartz-seri -
cite schist, py ritic quartz-seri cite schist and meta mor -
phosed si lici fied rhy o lite (Fig ures 4, 26). This se quence
passes east ward into a metasedimentary pack age that in -
cludes an un usual mag ne tite-rich metachert, possibly an
iron formation.

Stratabound, stratiform mag ne tite oc curs at a num ber
of widely scat tered sites along the north east ern side of
Porcher Is land im me di ately north east of the Lamp post
fault, and on the east ern side of Pitt Is land near Stu art An -
chor age (Fig ure 4). Two of these oc cur rences have been
pre vi ously doc u mented as MINFILE lo cal i ties: Royal
(MINFILE 103G  016) and Star (MINFILE 103J  031; Fig -
ure 1). The bod ies are con tin u ous over tens to hun dreds of
metres, en closed in highly strained metatuff. The Royal oc -
cur rence and its south ern ex ten sion lie im me di ately above a 

fel sic metatuff body (Fig ure 4). In di vid ual lay ers vary in
thick ness from tens of centi metres to a max i mum at the
Royal show ing of sev eral metres, which is in ter preted as a
thick ened fold ax ial zone. The most com mon min er al iza -
tion con sists of pure, fine-grained mag ne tite with shiny
grey spec u lar he ma tite part ings (Fig ure 27). Mag ne tite also 
forms fine laminae and blebs within metatuff (Fig ure 28).
Schist con tain ing manganoan zoisite and axinite oc curs in
as so ci a tion with the iron for ma tion in Stu art An chor age,
and also within the Oona River unit on the north east ern
shoul der of Pitt Is land. Be cause of its un usual com po si tions 
and as so ci a tion with fel sic metatuff and iron for ma tion, it is 
in ter preted as meta mor phosed exhalite. Epidote and
epidote-gar net metazones ac com pany the mag ne tite in a
few cases. Over all, how ever, calcsilicate rocks are mi nor
com pared to the mag ne tite, a fea ture atyp i cal of skarn as so -
ci a tions. Al though limy lay ers oc cur within the vol ca nic se -
quences, there is no mar ble in di rect as so ci a tion with the
mag ne tite bod ies. In stead, the tex ture of mag ne tite lam i -
nated in si li ceous, in ter me di ate tuff is more ame na ble to in -
ter pre ta tion as orig i nal stratabound ex ha la tive de pos its, as
op posed to metamorphic replacements. We consider these
to represent regional iron formation, and thus to be distal
indicators of sulphide-dominated volcanogenic deposits.

The best cur rently known ex am ple of such a de posit is
the Pit pros pect or Pitt/Trin ity prop erty (MINFILE
103H  066), lo cated on cen tral Pitt Is land 10 km south of the 
cur rent map area (Fig ure 1). This belt of VMS-style min er -
al iza tion was ex plored be tween 1980 and 1993 (Fig ure 2;
Lo, 1992; Bohme, 1993). As shown in the Fig ure 1 in set, it
is ap prox i mately on strike with the zone of stratabound
mag ne tite and meta mor phosed cal car e ous exhalite (?) on
east Porcher and east Pitt is lands. On the prop erty, a num ber 
of sep a rate show ings have been iden ti fied in two sep a rate
trends par al lel to re gional north west strike, within two
meta mor phic inliers that are interlayered with tab u lar Cre -
ta ceous in tru sive bod ies (Bohme, 1993). The Py rite Creek
trend is 1.7 km long; two other show ings (Pitt zone) lie
along strike 3 km to the north west. The B Creek zone is in a
sep a rate inlier 2 km to the north east. In both, py rite-rich
semimassive to mas sive sul phide bod ies are hosted by
meta vol can ic and metasedimentary rocks in clud ing quartz-
mus co vite schist, py ritic quartz-bi o tite schist and car bo na -
ceous argillite. True thick nesses are on the or der of 0.2–
1.6 m. Prin ci pal sul phide min er als are py rite, chal co py rite,
sphalerite, pyrrhotite, ga lena, covel lite and pos si bly
bornite; bar ite is in ferred based on val ues of 1.0–5.5% Ba in 
as says. Drill in ter sec tions of the Py rite Creek zone re turned 
0.94–2.2% Cu, 0.41–1.2% Pb and 1.5–4.9% Zn over 2 m
widths. Reported values of precious metals are low
(Bohme, 1993).

In sum mary, the Pitt/Trin ity VMS-style sul phide
trends are of in ter est be cause of their sig nif i cant ex tent
along re gional strike. This area is tar geted for de tailed map
cov er age in year 3 of the north coast pro ject, in 2011.

Other Showings

We ex am ined the Etta show ing (MINFILE 103J  027;
Fig ure 1) near Hunt In let to eval u ate the type of min er al iza -
tion pres ent. Patchy zones of epidote skarn that con tain
scat tered py rite, chal co py rite and sphalerite con cen tra tions 
oc cur in greenschist-grade an de site pyroclastic hostrock
near and at a con tact with lime stone. A sur face sam ple as -
sayed 8.0% Zn, 0.11% Cu and 1.37 g/t Ag (Freberg, 1974).
The ex po sure was trenched and drilled in 1974, al though no 
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as say val ues were re ported (Freberg, 1974); some of the
core is still on site. In the north ern part of Porcher Is land,
meta vol can ic and metasedimentary rocks as signed to the
Descon For ma tion are in truded by nu mer ous dikes and
plugs too small to map. Hornfelsing is com mon and the
large Spiller Range pluton out crops sev eral kilo metres to
the south. The Jifney Etta small past pro ducer (MINFILE
103J  028), the Por show ing (MINFILE 103J  023) and
other small skarn show ings (not lo cated) are sim i lar to Etta.
All of them are prob a bly best in ter preted as skarns as so ci -
ated with small limestone bodies in the Descon volcanic-
sedimentary sequence.

DISCUSSION

Significance of New Porcher Island/
Grenville Channel Results for
Understanding the Southward Extension of
the Alexander Terrane

The Al ex an der terrane south of the BC-Alaska bor der
is now better un der stood. The de tailed field map ping of this 
pro ject in 2009 fol lows up the ear lier in ti ma tions of Gehrels 
and Boghossian (2000) and Gehrels (2001) that in di vid ual
map units of the Al ex an der terrane can be traced and cor re -
lated from south east ern Alaska into the north ern and even
cen tral coastal ar eas of BC. We can with some cer tainty rec -
og nize the Wales Group on and near Porcher Is land, as a de -
formed meta vol can ic se quence in truded postkinematically
by the ca. 482 Ma McMicking pluton. The ex is tence of a
less-de formed and less-meta mor phosed Descon For ma tion 
on north ern Porcher Is land has been pro posed. Fel sic units
both within the pre sumed Wales and Descon units have
been col lected for U-Pb dat ing—be cause at least some of
the am phi bo lite-grade meta mor phism in this area is of Cre -
ta ceous age, it fol lows that more cer tain in di ca tors than the
rel a tive de gree of meta mor phism and de for ma tion must be
used. The meta mor phosed Ogden Chan nel and Billy Bay
com plexes may be in tru sive equiv a lents of the Wales and
Descon supracrustal units. This also will be tested by U-Pb
geo chron ol ogy. Other plutons that have been in ter preted as
Pa leo zoic—the Hunt In let and Swede Point bod ies—will
also be dated. Fi nally, equiv a lents of the De vo nian Karheen 
For ma tion are now known to oc cur on Ken nedy Is land and
on the main land coast, as shown by sedimentological ob -
ser va tions and de tri tal zir con geo chron ol ogy. The con tin -
ued un rav el ling of Al ex an der terrane stra tig ra phy and
history will provide a useful context for geological studies
and regional mineral exploration in this area.

Regional Significance of Cretaceous
Sinistral/Oblique Faults

The newly iden ti fied Salt La goon, Use less and Lamp -
post faults on Porcher Is land, along with the Grenville
Chan nel, Kitkatla and Prin cipe-Laredo faults (Chardon et
al., 1999), de fine a re gime of large-scale, Early to mid-Cre -
ta ceous sinistral dis place ments within the coastal re gion of
BC. It has been in ter preted as the cause of ap par ent du pli ca -
tion of the Late Ju ras sic to Early Cre ta ceous proto-Coast
Moun tains arc (Gehrels et al., 2009), and clo sure of the
Tyaughton Ba sin in the south ern Coast Moun tains (Mon ger 
et al., 1994). Es ti mated to tal dis place ment across this zone
was at least 800 km. Prior to this event, but af ter mid-Ju ras -

sic ac cre tion to Stikinia and the outer Yu kon-Tanana ter -
rane, the south ern Al ex an der terrane of Porcher Is land may
have lain at the lat i tude of the pres ent-day west ern Yu kon,
across the Denali fault from the Kluane schist and Nisling
terrane. Tra jec to ries of the re gional sinistral faults have not
yet been traced with cer tainty into south east ern Alaska, in
large part be cause of the mask ing ef fects of later dextral
structures such as the Denali fault.

New Mineral Potential Outlined in this
Project

De formed and meta mor phosed vol ca nic se quences in
the Grenville Chan nel–east ern Porcher Is land area con tain
geo log i cal fea tures that are in dic a tive of the ex is tence of
syngenetic sub ma rine hot-spring sys tems. These in clude
many small rhy o lite and dacite vol ca nic cen tres; lo cal
premetamorphic clay sericitization and sili ci fi ca tion of
rhy o lite; mag ne tite iron for ma tion, and metachert with
mag ne tite, sulphides, manganoan zoisite and axinite that
we in ter pret as meta mor phosed exhalite. Al though no new
sul phide show ings were found in 2009, it is con sid ered
highly en cour ag ing that ex ten sive volcanogenic min er al -
iza tion has been iden ti fied on the Pit prop erty, lo cated on
Pitt Is land 10 km to the south along strike from the zone of
stratabound mag ne tite on east Porcher and east Pitt is lands.
The pres ence of mag ne tite iron for ma tion makes re gional
air borne mag ne tom e ter sur veys a po ten tially ef fec tive and
cost-ef fec tive tool in locating targets in the generally
vegetation-covered interiors of the islands.

Future Research Directions and Mapping
Plans

Map ping in 2010 for the north coast pro ject will tar get
the south ern most part of the belt of Al ex an der ex po sures
west of Bella Coola. This area has the sec ond high est per -
cent age of Pa leo zoic ex po sures in the belt, af ter Porcher Is -
land. By that time, data pro vided by U-Pb and geo chem i cal
stud ies at the Uni ver sity of Wis con sin at Eau Claire and the
Uni ver sity of Ar i zona will help to guide our de vel op ing un -
der stand ing of the south ern Al ex an der terrane, its re la tion -
ship to better-known ex po sures in Alaska and its po ten tial
to host as-yet-undiscovered metallic deposits.

SUMMARY AND CONCLUSIONS

The north coast pro ject can list the fol low ing ac com -
plish ments af ter its first year of op er a tion:

· Com ple tion of geo log i cal map cov er age of an area of
30 by 50 km, in clud ing Porcher Is land, the ad ja cent
main land coast and smaller is lands in be tween.

· Rock units of the Al ex an der terrane of south east ern
Alaska can be traced into north west ern BC, in clud ing
those that are known to host VMS min er al iza tion.

· Geo log i cal in di ca tors of VMS-style sys tems oc cur in
two trends, one on north east ern Porcher Is land and,
off set across the Salt La goon fault, on north east ern Pitt 
Is land; the other east of the Grenville Chan nel fault on
the main land coast east of Tele graph Passage.
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Ca na dian and Amer i can col leagues in the Edges pro ject for
their ideas and insights. Larry Diakow’s careful review
improved the accuracy and clarity of the manuscript.
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