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INTRODUCTION

This pa per re ports on re sults from the fourth and fi nal
year of the Ter race re gional map ping and min eral po ten tial
eval u a tion pro ject. Map ping in the vi cin ity of Wil liams and
Chist creeks in 2007 led to the dis cov ery of pre vi ously un -
rec og nized Pa leo zoic vol ca nic rocks, the Mt. Attree vol ca -
nic com plex, which con tains broad zones of syngenetic al -
ter ation (quartz-seri cite schist) and lo cal oc cur rences of
volcanogenic sulphides (McKeown et al., 2008; Nel son et
al., 2008a). Given the north east-trending struc tural grain of 
the area, it seemed pos si ble that both the Pa leo zoic hosts
and the belt of volcanogenic mas sive sul phide–re lated min -
er al iza tion could ex tend be neath the gla cial de pos its of the
Ter race-Kitimat val ley and into the east ern Coast Moun -
tains. Thus, it was de cided to con clude the pro ject with re -
con nais sance map ping in this area, fo cused on meta vol can -
ic units iden ti fied in ear lier re gional cov er age (Woods worth
et al., 1985; Heah, 1991).

Geo log i cal map ping in July and Au gust of 2008 cov -
ered the Ter race-Kitimat val ley be tween the Skeena River
and Kitimat, and ad ja cent moun tain ous ar eas and the
Skeena River val ley to the west. Low land tra verses were
done by truck and by foot; in gen eral, log ging op er a tions in
these ar eas date from the 1970s through to the early 1990s,
and roads are re vert ing to dense lin ear stands of small al -
ders. An A-Star he li cop ter was used to ac cess the more re -
mote ridges; from a base at the Ter race air port typ i cal set-
out times were around 25 minutes round trip.

The most im por tant new geo log i cal and ex plo ra tion-
re lated ob ser va tions in clude

· the Pa leo zoic meta vol can ic unit and its strati -
graphically over ly ing, dis con tin u ous Lower Perm ian
lime stone both ex tend west and south west into the
Coast Moun tains in the core of a broad, re gional,
north east-trending anticline;

· the an ti cli nal struc ture pre dates north west-strik ing,
north east-side-down nor mal faults such as the Shames
River and Amesbury Creek faults, which in turn are
trun cated by more north erly faults of the Kitsum -
kalum-Kitimat graben (Fig ure 2);

· the three base-metal sul phide min eral show ings north -
west of Kitimat show char ac ter is tics of volcanogenic
mas sive sul phide (VMS) feeder zone sys tems; one
con tains abun dant bar ite (Billy Bar ite, MINFILE
103I  217; MINFILE, 2008), and all have as so ci ated
prekinematic quartz-seri cite al ter ation; and

· the lo cal north east erly fo li a tion-par al lel ori en ta tions
of these zones, as well as the con ti nu ity of trend with
the Ga zelle min er al iza tion iden ti fied in 2007, which
sug gest that they form a sin gle belt of VMS-style min -
er al iza tion, prob a bly con trolled by a penecon tem po ra -
ne ous seafloor struc ture.

PREVIOUS WORK

The area cov ered in 2008 was pre vi ously mapped at
1:125 000 scale by Woodsworth et al. (1985). The Skeena
River val ley west of Ter race was mapped at 1:50 000 scale
in the course of M.Sc. the sis work by Heah (1991). As sess -
ment re port map ping at 1:20 000 scale by Belik (1987) in
the Pa leo zoic belt north west of Kitimat was of great aid in
lo cat ing over grown show ings and key outcrops.

GEOLOGY

Overview

The Ter race-Kitimat area lies within the cen tral west -
ern Stikine terrane (Wheeler et al., 1991), which con sists of
su per im posed is land arc build ups of mid-Pa leo zoic
through mid-Ju ras sic age, over lain by postcollisional
clastic strata of the Bow ser Ba sin. Re gional ge ol ogy of the
area, com piled from 1:20 000 scale map ping in 2005–2008, 
shows Pa leo zoic to Lower Ju ras sic vol ca nic and re lated
units in truded by the Early Ju ras sic Kleanza pluton, all of
them over lain to the north and east by the mid-Ju ras sic
Smithers For ma tion and Troy Ridge fa cies, and Up per Ju -
ras sic and youn ger Bow ser siliciclastic units (Fig ure 2).
The south ern mar gin of the Bow ser Ba sin is de fined by the
Skeena arch, which formed a top o graphic high in Ju ras sic–
Cre ta ceous time and shed de tri tus north wards into the ba sin 
(Tip per and Rich ards, 1976; Nel son and Ken nedy, 2007).
Abun dant Cre ta ceous and youn ger plutons in the area
represent the eastern part of the Coast Plutonic Complex.

In the moun tains south east of Ter race, vol ca nic, vol -
caniclastic and over ly ing car bon ate strata of the Perm ian
and older Zymoetz Group are over lain by ex ten sive ex po -
sures of the Early Ju ras sic Telkwa For ma tion (Fig ure 2).
The se quence is de formed into a broad, re gional north east -
erly anticline cored by the pre-Perm ian Mt. Attree vol ca nic
com plex. This re gional struc tural cul mi na tion plunges to
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the north east; thus the deep est struc tural lev els are ex posed
on peaks that flank the deep val ley be tween Ter race and
Kitimat (Angen, 2009). The val ley it self is oc cu pied by a
com plex graben struc ture, the Kitsumkalum-Kitimat
graben (Fig ure 2). Far ther west, pre-Perm ian vol ca nic units 
are found on the east ern slopes of Mt. Clague near Kitimat
and on Nash Ridge west of the Ter race air port. These west -
ern Pa leo zoic vol ca nic rocks are dom i nated by opal ine
quartz-phyric dacite and fine-grained greenstone; they are
un like the an de site-dom i nated, plagioclase- and clino -
pyroxene-phyric vol ca nic se quences near Wil liams and
Chist creeks. It is likely that they were the products of
separate but coeval volcanic centres.

Stratified Units

ZYMOETZ GROUP

The name Zymoetz Group was pro posed by Nel son el
al. (2006a) for a sec tion of Pa leo zoic volcanogenic and ma -
rine sed i men tary strata over lain by Perm ian lime stone,
which out crops be tween the lower Zymoetz River val ley
north east of Ter race and the lower reaches of Chist Creek.
The Zymoetz Group is di vided into two units: a lower,
volcanogenic unit, the Mt. Attree vol ca nic com plex, over -
lain by Lower Perm ian lime stone that is age equiv a lent to,
and cor re la tive with, the Am bi tion For ma tion of Gun ning
et al. (1994). In 2008, both of these units were traced west
and south across the broad gla cial val ley be tween Ter race
and Kitimat, to ex po sures along the Skeena River and south 
into the east ern Coast Mountains (Figures 2, 3).

Mt. Attree Vol ca nic Com plex

This unit was named for Mt. Attree, a prom i nent sum -
mit on the ridge be tween the Zymoetz River and Wil liams
Creek (Nel son et al., 2008a). The dom i nant com po si tion on 
the ridge is andesitic, as flows and pyroclastic and
epiclastic beds. Far ther south from the height of land be -

tween Wil liams and Chist Creek, it also con tains rhy o lite
and dacite and a thin in ter val of vol ca nic-de rived
sedimentary strata.

Greenschist-fa cies meta vol can ic rocks prob a bly
equiv a lent to the pre vi ously de fined Mt. Attree vol ca nic
com plex oc cur near the Skeena River west of Ter race, ex -
tend ing south wards onto Nash Ridge, near the Wedeene
River and on Mt. Clague near Kitimat (Fig ure 3). Typ i cally
in these ex po sures, opal ine quartz-phyric dacite (Fig ure 4a, 
b) is interlayered with metabasaltic (?) greenstone. The
dacite rep re sents both tuff (Fig ure 4a) and re lated high-
level por phy ritic in tru sions (Fig ure 4b). In some in stances,
well-pre served pri mary volcaniclastic tex tures al low iden -
ti fi ca tion of pyroclastic an de site and rhy o lite-dacite brec -
cia (Fig ure 4c). More com monly, the quartz-phyric dacite
ap pears as chlorite-actinolite schist with round rel ict quartz 
pheno crysts. Py ritic quartz-seri cite schist oc curs on Nash
Ridge and near Bowbyes Lake north of Kitimat.

The dat ing of these rocks as Pa leo zoic is based on pre -
lim i nary ev i dence. They lie on struc tural trend with the Mt.
Attree vol ca nic com plex as pre vi ously de fined; they share
char ac ter is tic lithological fea tures, meta mor phic grade and
north east erly struc tural ori en ta tions. Heah (1991) re ported
a ca. 331–317 Ma U-Pb age from metatonalite within the
unit north of the Skeena River, and there are un pub lished
U-Pb data in di cat ing pos si ble Mis sis sip pian age from
north west of Kitimat (G. Woodsworth, pers comm, Jan u ary
2008). Sev eral sam ples were collected this year for new U-
Pb dating.

Am bi tion For ma tion

Fossiliferous Perm ian lime stone out crops in an east-
strik ing belt be tween the Old Remo Road and the Skeena
River. Far ther south near Lakelse Lake, mar ble forms part
of sev eral roof pen dants less than 1 km in scale. It is cor re -
lated with the Am bi tion For ma tion as de fined lo cally (Nel -
son et al., 2008a). Its strati graphic con text is seen clearly
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Figure 1. Lo ca tion of 2005–2008 geo log i cal map ping near Ter race, BC.



along a log ging cut west of Mt. Herman, where it is over lain 
by a se quence typ i cal of the Tri as sic sed i men tary unit and
Ju ras sic Telkwa volcaniclastic rocks. Ovoid, centi metre-
scale wollastonite patches in the mar ble re sem ble chert
blobs in unmetamorphosed Perm ian limestone east of Mt.
Remo.

On the lower slopes of the moun tain east of Shames
River, well-bed ded, pure to im pure, si li ceous mar ble in ter -
venes be tween Pa leo zoic, mainly in tru sive rocks and the
Telkwa For ma tion (Heah, 1991). This is also re garded as
cor re la tive with the Am bi tion Formation.

Duffell and Souther (1964) showed a broad, kilo metre-
scale band of mar ble on the west ern side of Fire Moun tain
north east of Kitimat. In tra vers ing this area, we found only
a very small mar ble pod ap par ently sur rounded by diorite
and gab bro. Nearby chlorite schist and greenstone are cor -
re lated with the Mt. Attree vol ca nic complex.

TRIASSIC SEDIMENTARY STRATA

A thin unit of dark, thin-bed ded, fine-grained sed i men -
tary strata oc curs be tween the Perm ian lime stone and over -
ly ing andesitic volcaniclastic rocks at two lo cal i ties within
the val ley south of Ter race, one along a log ging spur west of 
Mt. Herman and an other on a low hill east of Old Remo
(Fig ure 2). The Mt. Herman lo cal ity is part of a roof pen -
dant sur rounded by diorite and gab bro of prob a ble Early
Ju ras sic age. North east-strik ing, thick-bed ded pure mar ble
is over lain on a sharp con tact by 200 m of thin-bed ded
black si li ceous hornfels. The beds are py ritic and coated
with rusty iron-ox ide weath er ing prod ucts. Their protoliths 
in cluded chert, si li ceous siltstone and lesser cal car e ous
siltstone. They are over lain on a sharp con tact by green tuff
of the basal Ju ras sic Telkwa For ma tion. Al though no fos -
sils were found at this lo cal ity, the se quence of lime stone,
thin-bed ded dark sed i men tary strata and green volcani -
clastic beds is iden ti cal to well-ex posed and well-dated se -
quences along the Zymoetz River (Nel son et al., 2008a). As 
is the case there, the chert-argillite unit rep re sents a thin,
basinal Tri as sic fa cies that con trasts strongly with thick
vol ca nic se quences in the Stuhini Group farther north and
east within the Stikine terrane.

The Old Remo lo cal ity has been de scribed pre vi ously
by Mihalynuk (1987). It is atyp i cal of the Tri as sic sec tion
seen else where near Ter race. A small quarry pit near Kozar
Road ex poses monolithologic ba salt brec cia with en trained 
ir reg u lar, con torted in clu sions of thin-bed ded, black si li -
ceous and cal car e ous argillite (Fig ure 5a, b). The ba salt
brec cia is gen er ally finely comminuted, with most clasts in
the centi metre range. Ba salt clasts within it con tain well-
formed, abun dant augite pheno crysts in a glassy ma trix.
Both ma trix and clasts are flooded by car bon ate. The sed i -
men tary in clu sions range in size from subcentimetre wisps
to decimetre blocks. The large in clu sions are cha ot i cally
folded (Fig ure 5a). Their mar gins are ir reg u lar and wavy,
with fine-scale pen e tra tion of the ba salt ma trix into lam i -
nated argillite (Fig ure 5b). As noted by Mihalynuk (1987),
the tex tures at this out crop are con sis tent with vol ca nism in
a ma rine en vi ron ment, in cor po rat ing wet, unlithified sed i -
ment into a pyroclastic brec cia. The strong car bon ate al ter -
ation of the basalt and the wispy basalt-sediment contacts
are typical of peperite texture.

The depositional re la tion ship be tween Tri as sic ba salt
and sed i men tary strata at the Old Remo pit is unique within
the Ter race area. In ev ery other ex po sure, the Tri as sic unit
con tains no vol ca nic ma te rial, and is over lain un con form -

ably by basal con glom er ate and an de site brec cia of the
Telkwa For ma tion (Nel son et al., 2006a, 2008). North of
the Zymoetz River, an gu lar chert clasts in the con glom er ate 
re cord in cor po ra tion af ter lithification (Fig ure 5c). More -
over, the basal un con formity of the Telkwa For ma tion cuts
through the Tri as sic unit, across the Perm ian lime stone and
down into the up per part of the Mt. Attree vol ca nic com plex 
(Nel son et al., 2008a). There fore, it is most likely that the
ba salt east of Old Remo rep re sents a unique oc cur rence
within the Triassic section, rather than a precursor of
Telkwa volcanism.

TELKWA FORMATION (HAZELTON GROUP)

The Lower Ju ras sic Telkwa For ma tion is ex posed in
sev eral lo cal i ties in the val ley south of Ter race (Fig ure 3).
On the log ging spur west of Mt. Herman, basal Telkwa beds 
are mainly fine-grained green tuff and tuffaceous grey -
wacke, with a few in stances of andesitic lapilli tuff. On hills 
and in roadcuts south east of Old Remo, co her ent dacite and
dacite brec cia oc cur. They dif fer from Pa leo zoic dacite in
that they have aphyric to small plagioclase-phyric tex ture,
iden ti cal to those in the main Telkwa ex po sures far ther east
(Fig ure 6). They do not con tain quartz eyes, nor are they as -
so ci ated with greenstone. They are sim i lar to Telkwa dacite
ex posed along High way 17 at the south ern end of
Kitsumkalum Moun tain and on the west bank of the
Zymagotitz River.

The wes tern most out crop along High way 17 that is
com pa ra ble to other Telkwa ex po sures lies east of the
Amesbury Creek fault (Fig ure 3; 08JN27-03; UTM Zone 9, 
514933E, 6036012N, NAD83). It con sists of large-clast
an de site brec cia in which clasts con tain milli metre-scale
plagioclase pheno crysts, and augite-phyric ba salt. Epidote
patches and vein net works are prom i nent. Out crops west of
Amesbury Creek con sist of greenstone and metadiorite of
un known age and pos si ble subvolcanic or i gin, as well as
abun dant coarser plutonic rock types. No ev i dence was
found to ex tend the Telkwa For ma tion west of the Ames -
bury Creek fault.

Intrusive Rocks

The re gion be tween Ter race and Kitimat is mainly un -
der lain by plutonic bod ies (Fig ure 3). They vary from gab -
bro and lo cal ultramafite to true gran ite; their in ferred ages
range from pos si bly Pa leo zoic, through Early Ju ras sic, to
Eocene. As there are few pub lished U-Pb dates from the
area, the very ten ta tive age as sign ments that are of fered
here are based on lithological cor re la tion and in some cases
sim i lar ity of meta mor phic grade and state of strain with
dated bod ies (in clud ing R. Fried man, pers comm, Sep tem -
ber 2008). There is clear op por tu nity in this area for a more
de tailed study of these in tru sions than was pos si ble within
the scope of this pro ject, which fo cused on stratified rocks
and their enclosed deposits.

PALEOZOIC INTRUSIONS

De formed plutonic rocks out crop ex ten sively on the
north side of the Skeena River, east of the Shames River
fault. They in clude tonalite, diorite and mi nor gab bro. At
least some units are of Pa leo zoic age, as is shown by a Late
Mis sis sip pian U-Pb zir con date of 331–317 Ma on a fo li -
ated metatonalite re ported by Heah (1991). Fo li ated
tonalite and gran ite on the north side of Wil liams Creek
south east of Ter race, de scribed by Nel son et al. (2008a), are 
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also Late Mis sis sip pian (R. Fried man, U-Pb zir con data,
pers comm, Sep tem ber 2008), sug gest ing that they are part
of the same suite. In con trast to youn ger plutonic bod ies
north east of the Shames River fault, these Pa leo zoic in tru -
sions are dy nam i cally meta mor phosed. Meta mor phic
grades are up per greenschist to lower am phi bo lite. Syn-
and postkinematic hornblende, in dic a tive of rel a tively
higher-tem per a ture, am phi bo lite-grade con di tions, occurs
in a few localities within their westernmost extent.

West of Kitimat, fo li ated quartz-eye dacite and
greenstone of prob a ble Pa leo zoic age (see de scrip tion
above) are interlayered with fo li ated quartz-eye tonalite
and diorite. They prob a bly rep re sent a suite of cogenetic in -
tru sions and ex tru sive rocks. Opal ine quartz pheno crysts
are iden ti cal in vol ca nic and plutonic rocks, and lith o logic
con tacts are trans posed into the fo li a tion. A sam ple of
metatonalite has been col lected for U-Pb dat ing. As this
vol ca nic-in tru sive unit is traced west onto Mt. Clague, the
ex tru sive com po nent dis ap pears and coarser metagabbro
and metapyroxenite be come prom i nent to gether with
tonalite and diorite. Along strike to the north, be tween
Raley and Dahl creeks, is a meta mor phosed mafic com plex
of diorite, gab bro, plagioclase and augite por phyry, and
plagiogranite. It is char ac ter ized by ex treme compositional
and tex tural vari a tions on a small scale, but an over all large-
scale ho mo ge ne ity. Con tacts be tween phases are highly ir -

reg u lar and nonplanar, sug gest ing co eval em place ment in a
subvolcanic en vi ron ment. A Pa leo zoic age is sug gested
based on its con ti nu ity with vol ca nic-in tru sive rocks near
Kitimat, and on the char ac ter is tic ir reg u lar shape of
plagioclase pheno crysts in andesitic phases, which closely
re sem ble those in porphyritic andesite of the Mt. Attree
volcanic complex near Williams Creek (Figure 7).

Meta mor phosed lay ered gab bro, peridotite and
clinopyroxenite oc cur in a 500 m wide inlier sur rounded by
youn ger in tru sive rocks on the north side of Hirsch Creek
near the south east ern cor ner of the map area (Fig ure 3).
Augite is pseudomorphed by coarse crys tal line actinolite,
and ol iv ine has been con verted to ser pen tine and talc. This
body is ten ta tively as signed a Pa leo zoic age by cor re la tion
with the mafic com plex de scribed above, and from its per -
va sive greenschist meta mor phism, which is not seen to af -
fect the known Early Ju ras sic and younger intrusive bodies.

EARLY JURASSIC INTRUSIVE ROCKS

Unmetamorphosed diorite, microdiorite, granodiorite, 
gab bro and mi nor hornblendite un der lie large parts of the
val ley be tween Ter race and Kitimat. They oc cur on the hill
south east of the con flu ence of the Kitimat and Skeena
rivers, on Mt. Herman, along the Wedeene River, at the base 
of Iron Moun tain, on Fire Moun tain and in road out crops
within the town of Kitimat. Ex cept for the microdiorite, this 

12 Brit ish Co lum bia Geo log i cal Sur vey

103I 013103I 013

103I 014103I 014

103I 104103I 104

103I 123103I 123

103I 169103I 169

103I 172103I 172

103I 217103I 217
103I 218103I 218

103I 221103I 221

LADY LUCKLADY LUCK

WEDEENE
(IRON MTN.)
WEDEENE
(IRON MTN.)

BOW BYESBOW BYES

JEANETTEJEANETTE

JOANJOAN

BILLYBILLY

JJ

LUCKY 
FORTUNE
LUCKY 
FORTUNE

HALHAL

103I 124103I 124

103I 192103I 192

103I 013

103I 014

103I 104

103I 123

103I 169

103I 172

103I 217
103I 218

103I 221

LADY LUCK

WEDEENE
(IRON MTN.)

BOW BYES

JEANETTE

JOAN

BILLY

J

LUCKY 
FORTUNE

HAL

103I 124

103I 192

6565

5050

7575

80804545

6060

3535

1515

7575

4545

7070

6060

6565

8080

65

50

75

8045

60

35

15

75

45

70

60

65

80

Skeena River

Skeena River

K
it

im
a
t 

R
iv

e
r

K
it

im
a
t 

R
iv

e
r

Lakelse 
Lake
Lakelse 
Lake

Wedeene River

Wedeene River

Hirsch CreekHirsch Creek

Iron Mtn.Iron Mtn.

Fire 
Mtn.
Fire 
Mtn.Mt. ClagueMt. Clague

Nash RidgeNash Ridge

Old 
Remo
Old 
Remo

S
h

a
m

e
s
 R

iv
e
r fa

u
lt

S
h

a
m

e
s
 R

iv
e
r fa

u
lt

A
m

esbury C
r. fault

A
m

esbury C
r. fault

TERRACETERRACE

KITIMATKITIMAT

Bowbyes LakeBowbyes Lake

Lakelse R
.

Lakelse R
.

Skeena River

K
it

im
a
t 

R
iv

e
r

Lakelse 
Lake

Wedeene River

Hirsch Creek

Iron Mtn.

Fire 
Mtn.Mt. Clague

Nash Ridge

Old 
Remo

S
h

a
m

e
s
 R

iv
e
r fa

u
lt

A
m

esbury C
r. fault

TERRACE

KITIMAT

Bowbyes Lake

Lakelse R
.

103I/02103I/02

103I/07103I/07

1
0

3
I/
0

8
1

0
3

I/
0

8
1

0
3

I/
0

8
1

0
3

I/
0

8

103I/02

103I/07

1
0

3
I/
0

8
1

0
3

I/
0

8
1

0
3

I/
0

8

STRATIFIED UNITS

UPPER JURASSIC
Bowser Lake Group

LOWER JURASSIC
Telkwa Formation

andesite, dacite breccia, tuff, 
flows; polymictic
conglomerate locally near base
dacite flows, breccia, lesser 
andesite 

TRIASSIC
black argillite, chert, limy 
mudstone, siltstone

PERMIAN AND OLDER
Zymoetz Group

Ambition Formation
limestone, marble, calcsilicate

Mt. Attree volcanic complex
Metadacite, greenstone, meta-
rhyolite,
cogenetic intermediate to felsic 
intrusions;
quartz-sericite schist 

INTRUSIVE UNITS

EOCENE
granite, 
granodiorite

diorite, tonalite, 
granodiorite

LATE CRETACEOUS
granite, granodiorite

MID-CRETACEOUS?
granodiorite

EARLY JURASSIC
Kleanza pluton; other
bodies

EARLY JURASSIC
metagranodiorite, 
diorite west of 
Shames River fault

LATE PALEOZOIC?
foliated diorite, 
granodiorite,
tonalite; metagabbro

LEGEND

VMS feeder-style showings

Skarns

other mineralization

Kilometres

0 5 10

geological contact

fault

road
707070

4040

40
bedding

foliation

54  3054  30
OO

‘‘

54  30
O

‘

1
2

9
  
0

0
1

2
9

  
0

0
OO

‘‘

1
2

9
  
0

0
O

‘

1
2

8
  
3

0
1

2
8

  
3

0
OO

‘‘

1
2

8
  
3

0
O

‘

54  1554  15OO

‘‘

54  15O

‘

Figure 3. Ge ol ogy of the Ter race-Kitimat val ley and ad ja cent Coast Moun tains, com piled from 1:20 000 field maps com pleted in 2008 and
data from Woodsworth et al. (1985) and Heah (1991).



suite is coarse grained and equigranular to some what in -
equigranular. Tran si tional con tacts be tween coarse-
grained phases in di cate that this suite prob a bly forms a sin -
gle large pluton that cooled at sig nif i cant depth. In one in -
stance of pos si ble subvolcanic char ac ter, in tru sive brec cia
tex tures are well de vel oped along the log ging road on the
west side of the hill near the Kitimat-Skeena con flu ence,
near an as sumed in tru sive con tact with the Telkwa dacite.
Hornblendes in all phases of the suite are fresh. Augite,
where pres ent, ap pears actinolized. For the most part, these
rocks are undeformed, ex cept for brit tle shear ing in out -
crops in Kitimat, pos si bly due to lo cal fault ing. Tex tural
and compositional vari abil ity char ac ter ize this suite, al -
though not to the same de gree as in the Raley-Dahl mafic
com plex (see above). In di vid ual phases oc cur on hun dred
metre to kilo metre scales. The compositional range from
gab bro to granodiorite, as well as the over all tex tures and
pres ence of char ac ter is tic phases like microdiorite and
coarse hornblendite, all sup port cor re la tion with the Early
Jurassic Kleanza pluton, exposed north and east of the
current area (Figure 2).

A body of fresh, coarse-grained, weakly fo li ated
hornblende-bi o tite tonalite and diorite in trudes the Pa leo -
zoic (?) metaintrusive com plex near the sum mit of Mt.
Clague. It con tains decimetre-scale rafts of strongly fo li -
ated greenstone. It was emplaced, there fore, af ter the de vel -
op ment of the trans po si tion fo li a tion in older rocks, but was 
af fected by re gional north east erly de for ma tion. It may be
Early Ju ras sic, or even Cre ta ceous in age. A sam ple has
been collected for U-Pb dating.

Large ar eas west of the Shames River fault are un der -
lain by gneissic granodiorite and diorite, dated at ca.
188 Ma by U-Pb in zir con (Heah, 1991). This is some what
youn ger than dates ob tained from the Telkwa For ma tion
and Kleanza pluton, ca. 200–195 Ma (Gareau et al., 1997;
Nel son et al., 2008a).

LATE CRETACEOUS INTRUSIONS

Late Cre ta ceous, ca. 70 Ma granodiorite un der lies high 
ridges north of the Skeena River west of Ter race (Heah,
1991). A small body of quartz-rich granodiorite, tonalite
and diorite, also as sumed to be Late Cre ta ceous (Heah,
1991), out crops along the road south of the Skeena River,
west of the Lakelse River cross ing (Fig ure 2). This body is
weakly meta mor phosed in the lower greenschist fa cies. It
shows both lo cal duc tile and more prev a lent brit tle, north -
east erly foliations that are con gru ent with the stron ger fab -
rics in Pa leo zoic metadacite that it intrudes.

Slightly meta mor phosed and fo li ated granodiorite out -
crops on a hill lo cated 2.5 km east of the Lakelse River out -
let, op po site from the body de scribed above. It is in ferred to 
rep re sent a fault off set in the down-faulted val ley bot tom
(Fig ure 3). It in trudes weakly fo li ated Telkwa dacite, and
diorite and in tru sive brec cia of prob a ble Early Jurassic age.

A body of vari ably fo li ated quartz-rich granodiorite
and gran ite oc curs on Nash Ridge, where it in trudes Pa leo -
zoic meta vol can ic rocks. Heah (1991) con sid ered it to be
Late Cre ta ceous, a cor re la tion that is con sis tent with its com -
positional and tex tural re sem blance to in tru sions far ther north.

EOCENE INTRUSIONS

White gran ite and granodiorite out crop both east and
west of Lakelse Lake and ex tend far ther west into the Coast
Moun tains. Com pared to the in tru sions of in ferred Ju ras sic
age, these ex hibit much more ho mo ge neous, more fel sic
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Fig ure 4. Rep re sen ta tive fel sic tex tures, Mt. Attree vol ca nic com -
plex: a) opal ine quartz-eye por phyry dacite (metatuff), east slope of 
Mt. Clague, 08JN05-08, UTM Zone 9, 517824E, 5993220N,
NAD83; ham mer head for scale; b) ovoid quartz-eye por phyry from 
small, subvolcanic in tru sion, Nash Ridge; 08JN21-04, UTM
514517E, 6026691N, pen for scale; c) dacite brec cia with white
rhy o lite clast, near Bowbyes Lake, 08JN01-02, UTM 578403E,
5998115N, pen cil for scale.



and more quartz-rich com po si tions. This broad area of fel -
sic plutonic ex po sure is ap par ently con tin u ous with the
Eocene Wil liams Creek pluton to the east (Fig ure 2; R.
Fried man, U-Pb date, pers comm, Sep tem ber 2008). Pla nar
pink peg ma tite and aplite dikes are pres ent in places (Fig -
ure 9b). Bi o tite is more abun dant than hornblende, and both 
are un al tered and fresh. A key iden ti fy ing char ac ter is tic is
the pres ence of milli metre-scale, clear, euhedral, am ber-
col oured ti tan ite grains. The rocks are mas sive and are in -
ter preted to post date the pen e tra tive deformation that
affects Late Cretaceous and older units.

Mas sive, me dium-grained equigranular diorite,
tonalite and granodiorite oc cur to gether east of Fire Moun -
tain in the lower Hirsch Creek drain age in the south east ern
cor ner of the map area. Tonalite dike com plexes in diorite
and in tru sive brec cia of diorite in tonalite show curviplanar
phase con tacts sug ges tive of magma mix ing. The age of
this body is un known; it is un like the Early Ju ras sic suite,
and may be a rel a tively mafic Eocene intrusion.

Structure and Metamorphism

NORTHEASTERLY FOLDING

Field work in 2007 (Nel son et al., 2008a, b) iden ti fied a
north east-trending, re gional anticline out lined by the
curved out crop pat tern of the Perm ian lime stone, which
strikes north-north east near Chist Creek, chang ing to
north-north west on the ridge south of Wil liams Creek,
west-north west on the ridge east of Mt. Attree and is de -
formed into a se ries of north east erly folds in the hinge area
in the Zymoetz River val ley and on Cop per Moun tain (Fig -
ure 2). Rocks of the pre-Perm ian Mt. Attree vol ca nic com -
plex oc cupy the an ti cli nal core. Map ping in 2008 ex tends
the north limb of the re gional cul mi na tion across the val ley
south of Ter race and into the Coast Moun tains as far west as 
the Shames River fault. A band of east-strik ing, north-dip -
ping Perm ian lime stone ex tends across the val ley near Old
Remo; far ther west, mar ble sep a rates Pa leo zoic from
Telkwa ex po sures in a north west erly over turned sec tion
north of the Skeena River and east of the Shames River
(Fig ures 2, 3). Struc tural con ti nu ity is in di cated across the
nor mal faults that bound the val ley. South and downsection
from the wes tern most lime stone, meta vol can ic and
metaintrusive rocks cor re lated with the Mt. Attree vol ca nic
com plex out crop in the east ern Coast Moun tains as far
south as Kitimat, on trend with the an ti cli nal core, as de -
fined far ther north east (Fig ure 2). Tex tur ally iden ti cal,
opal ine quartz-phyric vol ca nic units oc cur on Nash Ridge
in the north and on Mt. Clague to the south, on op po site
sides of the pro jec tion of the Shames River fault. A possible 
explanation for the implied structural anomaly is outlined
below.

North east erly foliations are only lo cally de vel oped in
the Telkwa For ma tion in the val ley south of Ter race. In con -
trast, north east erly foliations are strongly de vel oped in Pa -
leo zoic greenschist-fa cies dacite and tonalite west of the
Amesbury Creek fault. The schistosity and trans po si tion in
these rocks are sim i lar to those in meta vol can ic schist at
lower top o graphic el e va tions near the mouth of Chist Creek 
(see Nel son et al., 2008a). In tru sive rocks as young as Late
Cre ta ceous show de vel op ment of north east erly fab rics,
which are ax ial pla nar to the anticline. Fab rics in Late Cre -
ta ceous granitoid rocks are not as pen e tra tive as in the host
meta vol can ic and metaplutonic rocks, sug gest ing that the
plutons were emplaced dur ing de for ma tion and meta mor -
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Fig ure 5. Con trast ing re la tion ships be tween the Tri as sic sed i men -
tary unit and volcaniclastic units: a) folded Tri as sic sed i men tary in -
clu sion in ba salt brec cia quarry east of Old Remo, 07JA11-3, UTM
Zone 9, 520025E, 6036282N, NAD83; fold de vel op ment ap pears
to have been penecontemporaneous, prob a bly re lated to in clu sion 
within pyroclastic flow, pen for scale; b) con tact be tween ba salt
brec cia and in clu sion of Tri as sic sed i men tary strata, quarry east of
Old Remo, 07JA11-3, pen for scale; note wispy, soft-sed i ment con -
tact; c) highly an gu lar, lithified Tri as sic chert clasts in basal Telkwa
con glom er ate from Kleanza Moun tain north of Zymoetz River,
05NB13-01, UTM 542849E, 6043341N, pen cil for scale.



phic cool ing. Strongly fo li ated, gar net-bear ing granitoid
rocks in Wil liams Creek are not Paleocene, as sug gested by
Nel son et al. (2008a, b), but likely Mis sis sip pian (R. Fried -
man, pers comm, Sep tem ber 2008); their age does not date
the de for ma tion as Paleogene. An up per limit on de for ma -
tion is es tab lished by Eocene bod ies, in clud ing the dated
Wil liams Creek pluton as well as its in ferred cor re la tives
far ther west, which cut these fabrics. This constrains the
folding event to Late Cretaceous age.

Be sides age, three fac tors in flu ence the de gree of
north east erly fab ric de vel op ment as so ci ated with the re -
gional fold ing event: strati graphic level, lo ca tion and rock
com po si tion. First, strati graphic level is con sid ered the
most im por tant. Fo li a tion in Telkwa vol ca nic units is weak,
spo radic and widely spaced. The same is gen er ally true of
the Perm ian lime stone and Tri as sic sed i men tary unit. In
con tin u ous ex po sures, for in stance near Chist Creek, fo li a -
tion be comes in creas ingly pen e tra tive, and meta mor phic
grade in creases downsection in the Mt. Attree vol ca nic
com plex. The high est meta mor phic grades oc cur at the
low est ex posed strati graphic lev els: east of the Kitsum -
kalum-Kitimat val ley near the mouth of Chist Creek and
along the Kitimat River, where knot ted green bi o tite schist
con tains cor di er ite with rel ict gar net cores, and west of the
valley in the eastern Coast Mountains, where schist is
common.

Sec ond, in any given unit, in ten sity of fo li a tion de vel -
op ment in creases along with meta mor phic grade in a north -
east di rec tion. East of and within the val ley near Ter race,
Telkwa vol ca nic rocks are at in cip i ent greenschist grade
(first growth of actinolite) or lower; only in the far west do
greenschist min er als, actinolite and chlorite, de fine a fo li a -
tion. Perm ian fossiliferous lime stone near Old Remo is
equiv a lent to highly fo li ated marble near the Shames River.

Last, rock type ex erts an in flu ence: Early Ju ras sic gab -
bro and diorite show only rare weak fo li a tion, as do mafic
com plexes of in ferred Pa leo zoic age, for in stance, the one
be tween Raley and Dahl creeks. Even within the Pa leo zoic
vol ca nic-in tru sive unit, highly fo li ated metadacite and
tonalite is interlayered with ap par ently unfoliated green -
stone and diorite. All of these fea tures are char ac ter is tic of a 
fold ing event that af fected up per crustal rocks in
greenschist con di tions, in which tem per a ture in creased
with depth and towards the west.

NORMAL FAULTS

The north west-strik ing Shames River fault (Fig ures 2,
3) is a listric, down-to-the-north east nor mal fault. This fault 
has ac com mo dated an es ti mated to tal of 6–9 km, based on
con trast ing pres sure-tem per a ture con di tions across it
(Heah, 1991; Andronicos et al., 2003). All of the strat i fied
rocks and the re gional north east erly fold, de scribed above,
with the ex cep tion of those near Kitimat, lie in its
hangingwall. Its footwall to the west near the Skeena River
is oc cu pied by the low-an gle Shames River my lon ite zone
(SRMZ), which also shows a top-to-the-north east, nor mal
sense of  d is  p lace ment  in  volv  ing Ear ly  Ju  ras s ic
orthogneiss, Late Cre ta ceous and Eocene gran ite, and older 
gneiss (Fig ure 8a). Both mylonitic de for ma tion in the
SRMZ and nor mal fault ing are con strained as Eocene, ca.
54 to ca. 47 Ma (Andronicos et al., 2003; Heah, 1991). They 
have been in ter preted to re cord pro gres sive tec tonic de nu -
da tion of the core of the Coast Mountains during regional
transtension.
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Fig ure 6. Small plagioclase-phyric dacite from Telkwa For ma tion,
08JN15-03, UTM Zone 9, 520701E, 6032249N, NAD83, quarry on
Thun der bird Main log ging road, rock ham mer for scale.

Fig ure 7. a) Rag gedly ter mi nated plagioclase pheno crysts in an -
de site, mafic in tru sive com plex on ridge be tween Raley and Dahl
creeks, 08JN13-04; UTM Zone 9, 512470E, 6003608N, NAD83,
rock ham mer for scale. b) Typ i cal Mt. Attree an de site, north of Wil -
l iams Creek,  pen for  scale.  Note iden t i  cal  p lagioclase
morphologies in a) and b).



The Amesbury Creek fault is a north east erly an a logue
of the Shames River fault, sim i larly north west strik ing,
with the north east block down. The dis place ment on it is
per haps 600–800 m of ver ti cal off set, based on the out crop
el e va tions of the Perm ian lime stone to the east and west
(Fig ures 3, 8b). It sep a rates mainly Pa leo zoic vol ca nic and
in tru sive rocks to the west from Perm ian lime stone, Tri as -
sic sed i men tary beds and Telkwa For ma tion within the
valley south of Terrace.

The Kitsumkalum-Kitimat graben co in cides with the
deep intermontane val ley that ex tends from New Aiyansh
along the Nass River to Kitimat. Strati graphic throw on its
bound ing faults can be es ti mated from off set of the Perm ian 
lime stone, which lies at el e va tions of 1 000 m east of the
val ley and 100–200 m within the val ley, and would crop out 
above pres ent ero sion lev els to the west where un der ly ing
vol ca nic units are ex posed. No Pa leo zoic vol ca nic units are
found within the graben; they are pre sumed to underlie the
younger rocks.

The sense of mo tion on its east ern bound ing fault is in -
di cated in out crops east of Kitsumkalum Lake, where mi -
nor syn thetic struc tures show duc tile and brit tle down-to-
the-west and dextral sense of mo tion (Nel son and Ken nedy, 
2007). It jux ta poses greenschist-fa cies Kitselas meta vol -
can ic rocks to the east with unmetamorphosed Bow ser
Lake Group (shale or siltstone?) along the Kitsumkalum
River. Be tween Ter race and Lakelse Lake, the south ern ex -
ten sion of this fault is not ex posed. Geo log i cal in ter pre ta -
tions fa vour an anastomosing fault sys tem be tween Lakelse 
Lake and Kitimat, but there are no ex po sures of high strati -
graphic lev els in that part of the val ley, sug gest ing that it is
not floored by a graben there. South of the Wedeene River,
a quarry in mylonitized granodiorite (Fig ure 8c) shows
thrust-sense, top-to-the-north east mo tion on north-north -
west strik ing, west-dip ping sur faces and low-plunge
(173°/05°N) slick en sides in dic a tive of transcurrent mo -
tion. The out crop is near the pro jected location of one of the
important fault strands.

In fer ences from geo log i cal map ping in 2008, along
with com pi la tion from map ping by Woodsworth et al.
(1985) and Heah (1991), show that the main Kitsumkalum
fault is de flected into a gen tle east ward arc near Lakelse
Lake (Fig ure 2). The Shames River and Amesbury Creek
faults can be pro jected east ward as far as this fault; how -
ever, fur ther ex ten sions are in com pat i ble with mapped geo -
log i cal re la tion ships far ther east, and for this rea son they
are in ter preted to ter mi nate against the main fault near
Lakelse Lake. The fault ge om e try would form a com plex
flower struc ture within a re leas ing bend in a dextral fault
sys tem. It ex plains the prev a lence of tilted fault blocks
south of  Ter  race and the graben-within-graben,
downdropped panel of Bowser Lake Group farther north.

In this view, the nor mal-dextral fault east of
Kitsukalum Lake and in fact the en tire Kitsumkalum-
Kitimat graben were cou pled to Eocene nor mal mo tion on
the Shames River and Amesbury Creek faults, as parts of a
transtensional, par ti tioned sys tem. Dat ing of fab rics in the
Kitsumkalum pluton would pro vide a test of the sug gested
geometry.

A ma jor un solved struc tural prob lem as so ci ated with
the map com pi la tion of Fig ure 2 con cerns the dis tri bu tion
of Pa leo zoic meta vol can ic rocks west of the val ley. Opal ine 
quartz-phyric dacite on the south side of the Skeena River
and on Nash Ridge is iden ti cal to that near Kitimat. Not
only are these out crops lo cated across nearly 30 km of
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Fig ure 8. a) Top-to-the-east (left in pho to graph) mylonitic fab ric de -
vel oped in Early Ju ras sic orthogneiss, Shames River my lon ite
zone south of the Skeena River; 08JN25-01, UTM Zone 9,
506916E, 6026292N, NAD83. b) Look ing from Pa leo zoic vol ca nic
ex po sures on Nash Ridge, north east across the con cealed
Amesbury Creek fault into the Kitsumkalum-Kitimat graben. The
low hill in the mid dle dis tance is un der lain by Late Cre ta ceous gran -
ite, Early Ju ras sic diorite and dacite of the Telkwa For ma tion. c)
Less-de formed plagioclase por phyry in trud ing mylonitized
granodiorite south of Wedeene River, 08JN26-03; UTM 520590E,
6009325N, pen mag net for scale.
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Element Cu Pb Zn Ag Au Mo Cd As Sb W Hg Ba

Unit ppm ppm ppm ppb ppb ppm ppm ppm ppm ppm ppb PPM

Method ARMS ARMS ARMS ARMS ARMS ARMS ARMS ARMS ARMS ARMS ARMS ARES

Lab ACM ACM ACM ACM ACM ACM ACM ACM ACM ACM ACM acm

Detection Limit 0.01 0.01 0.1 2 0.2 0.01 0.01 0.1 0.02 0.1 5 1

Field No. UTM E UTM N Description

08JN01-04 517335 5996907

Billy; srongly silicified zone with wispy pyrite, possible 
barite 12.93 1.26 36.4 59 8.4 1.69 0.02 2.2 -0.02 -0.1 14

08JN02-01 518036 5997674

Billy (Gold zone?): representative grab, 5% pyrite in 
silicified dacite 79.13 11.5 23.9 1727 22.7 2.08 0.04 112 1.61 0.7 50

08JN02-04 518140 5998299

Billy Barite showing; barite, silcification; pyrite, trace 
galena, mt, cpy 108.45 42.58 28.9 2178 92.1 75.66 0.07 12.3 0.34 1 15 >50000

08JN04-01 517659 6001837

Jeannette showing, high grade chalcopyrite-rich grab from 
25 cm thick zone 4.75% 2.87 165.5 15403 4710.1 25.75 1.14 4.6 0.02 -0.1 20  

08JN07-02 516392 6030797 silicified, pyritic quartz-eye phyric metadacite 49.79 0.51 16.1 41 3.3 0.85 0.01 0.8 0.04 -0.1 -5

08JN07-05 512928 6031122

zone of rich pyrite, magnetite in quartz-phyric metadacite, 
south Skeena 64.49 0.37 66.2 162 7.7 0.27 0.02 0.4 0.02 -0.1 -5

08JN11-05 537933 6014644

silicified, pyritic zone in ductile shear cutting fine grained 
greenstone 961.5 2.12 8.2 1613 46.5 22.47 0.11 3.9 0.03 0.4 -5

08JN13-03 512419 6003594

1 m thick greisen near edge of Eocene pluton; contains 
pyrite, maybe trace chalcopyrite 69.35 0.83 29.3 58 3.1 1.22 -0.01 1.9 0.06 -0.1 -5

08JN14-01 528972 6031008

pods of pyrite, pyrrhotite skarn in metamorphosed Permian 
limestone 24.44 10.56 49.5 79 0.9 0.69 0.45 3.3 0.22 0.1 -5

08JN14-05-1 528582 6029456

skarn pod in Permian marble northwest end Lakelse Lake -  
sphalerite - rich high-grade grab sample 268.94 21.02 12.44% 2284 42 1.49 859.13 11.4 0.06 7.8 517  

08JN14-05-2 528582 6029456

skarn pod in Permian marble northwest end Lakelse Lake - 
contains sphalerite, stibnite, chalcopyrite 414.89 7.78 94.7 1106 7.6 10.62 0.5 36.5 0.44 0.1 -5

08JN14-06 528460 6029329 skarn in limestone, minor sphalerite 7.84 1.11 148.6 66 0.6 1.69 0.63 17.9 0.23 0.8 -5

08JN14-13 524718 6028703 pyrrhotite-rich skarn in Permian limestone 148.94 2.69 54.2 352 3.1 28.12 0.27 2.1 0.14 0.3 -5

08JN21-04 514517 6026691 quartz-sericite schist with pyrite, Nash Ridge 20.43 2.05 55.3 299 26.9 4.24 0.08 1 0.03 -0.1 -5

08JN22-06 515710 6027083 quartz-sericite schist with pyrite, Nash Ridge 9.18 1.14 39.7 86 16.1 3.31 0.01 0.5 0.02 -0.1 70

08JN24-03 514853 6026880 quartz-sericite schist with pyrite, Nash Ridge 362.06 1.54 64.5 216 6.8 2.2 0.11 1.5 -0.02 -0.1 -5

08JN26-01 522440 6001971 J showing - pyritic shear in greenstone 77.01 0.57 302.7 86 23.5 8.68 0.06 0.4 -0.02 -0.1 -5

Analysis of steel milled crushed rock prepared by ACME Analytical. Duplicate on crushed rock

ARMS = Aqua regia digestion - ICPMS. 15 g sample

ARES = Aqua regia digestion - ICPES

ACM = ACME Analytical, Vancouver

% Difference = ABS ((x1-x2)/(x1+x2)/2)x100

Acme report VAN08009445

Table 1. Geochemical and assay results from 2008 for the NTS 103I/02 and 07 map areas. Elevated values indicating higher mineral potential are highlighted in yellow.



struc tural (and as sumed strati graphic) strike, they are on
op po site sides of the Shames River fault, in ter preted to
have a ver ti cal off set of 6–9 km where it crosses the Skeena
River (Heah, 1991; Andronicos et al., 2003). This ge om e -
try could be ac com mo dated by a west ern splay of the main
val ley fault, shown as the dashed grey line on Fig ure 3. Res -
to ra tion of >20 km of dextral mo tion across such a fault
could re store the Nash Ridge Pa leo zoic se quence close to
the Mt. Clague rocks. This fault, part of the Shames River–
Kitsumkalum–Kitimat sys tem, would have to off set rock
bod ies as young as 52–47 Ma. A tra verse in 2008 across the
east ern edge of the Eocene (?) gran ite on the ridge be tween
Raley and Dahl creeks dis cov ered a clearly in tru sive con -
tact, with ex ten sive lo cal peg ma tite de vel op ment, greisen
and hornfelsing. On the other hand, the pluton has not been
pre cisely dated and may be composite, and shear zones may 
lie farther west within it.

MINERAL OCCURRENCES AND
MINERAL POTENTIAL

Southwestern Extension of Paleozoic VMS
Belt

In 2007, the rec og ni tion of in di ca tors of sig nif i cant
volcanogenic mas sive sul phide po ten tial within the Pa leo -
zoic Mt. Attree vol ca nic com plex added new min eral po -
ten tial to the Ter race area (McKeown et al., 2008). The
most sig nif i cant zones of quartz-seri cite-py rite schist with
as so ci ated small base-metal show ings were on and near the
Ga zelle prop erty at the height of land be tween Chist Creek
and Wil liams Creek. Pro jec tion of the mainly north east erly
trending zones and their hostrocks to the south west led to
the hy poth e sis that the belt could be ex posed in the east ern
Coast Moun tains north west of Kitimat. Re view of geo log i -
cal data in an as sess ment re port sup port this, as show ings of 
in ferred VMS style had pre vi ously been doc u mented in the
Wedeene River area (Belik, 1987). The re port was ac com -
pa nied by a 1:20 000 scale out crop-based geo log i cal map of 
high qual ity that be came of great value in guid ing our work
in the area, through dense bush and overgrown logging
roads.

Belik (1987) re ported three main show ings of pos si ble
volcanogenic char ac ter in meta vol can ic hostrocks: Billy
(MINFILE 103I  218), Billy Bar ite (MINFILE 103I  217)
and Jean nette (MINFILE 103I  169; Fig ures 2, 3). We con -
firmed these lo ca tions and eval u ated and sam pled the
show ings. All are of feeder style, al ter ation and vein sys -
tems trans posed into the dom i nant north east erly fo li a tion.
They are as so ci ated with quartz-rich dacite, rhy o lite and
mi nor rhy o lite-clast brec cia. Quartz-seri cite-py rite schist
oc curs at the Billy show ings, in fo li a tion-par al lel pods dis -
trib uted along 2 km of strike length. Belik (1987) re ported
as say re sults from a chip sam ple of the Billy ‘gold’ show ing 
to be 2.4 g/t Au over 5 m, and a grab sam ple near the base of
the zone that as sayed 5.18 g/t Au, 32.9 g/t Ag, 0.7% Pb and
0.2% Zn. Our geo chem i cal anal y sis of al tered dacite at the
Billy show ing yielded un re mark able lev els of base and pre -
cious met als (Ta ble 1). The Billy bar ite show ing (Fig ure 9a) 
is lo cated on a log ging land ing north of the other show ings.
It is dom i nated by highly de formed, mas sive, coarse-
grained bar ite, sim i lar to the bar ite at the Sub show ing, de -
scribed by McKeown et al. (2008). High con tents of bar ium 
in the as say anal y sis con firmed handsample min eral iden ti -
fi ca tion (Ta ble 1). The bar ite is coarse grained and strongly

de formed. It was emplaced as a vein or veins within the vol -
c a  n i c  p i l e  p r i o r  t o  f o l d  i n g  a n d  p r o b  a  b l y  i n  a
penecontem poraneous seafloor struc ture. Traces of vis i ble
sulphides—chalcopyrite, galena and sphalerite—are
confirmed by slightly elevated values of Cu, Pb, Zn and Ag.

The Jeanette show ing (MINFILE 103I  169) is in an
over grown trench next to a log ging cut north of the
Wedeene River (Fig ure 3). It is a si lici fied, north east-strik -
ing shear zone that con tains a zone 20–30 cm wide of
semimassive py rite and chal co py rite. As say re sults con -
firm the tenor of the min er al iza tion: 4.75% Cu and 15.4 g/t
Ag. Both the Jean nette and Billy show ings are of epigenetic 
char ac ter. Their host metadacite and metarhyolite, how -
ever, match the typ i cal hosts of volcanogenic de pos its.
More over, as so ci ated quartz-seri cite-py rite schist in di cates 
that al ter ation oc curred rel a tively early in the his tory, pos si -
bly near the time of their erup tion on the seafloor. These
show ings are roughly on strike with the volcanogenic belt
de fined at the head of Chist Creek, and are con sid ered to
rep re sent an ex ten sion. In 2007 and 2008, we iden ti fied a
30 km long belt of Pa leo zoic feeder-zone style, volcano -
genic-as so ci ated min er al iza tion. Pre lim i nary geo chron ol -
ogi cal re sults from Pa leo zoic rocks in the Ter race area are
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Fig ure 9. a) Billy bar ite show ing; rusty mas sive bar ite with py rite
and traces of base-metal sulphides; 08JN02-04; UTM Zone 9,
518140E, 5998299N, NAD83, pen for scale; b) rusty quartz-seri -
cite schist, Nash Ridge; 08JN 22-06; UTM 515710E, 6027083N,
rock ham mer for scale.



ca. 330–320 Ma (Heah, 1991; R. Fried man, pers comm,
Sep tem ber 2008). These are com pat i ble with a Late Mis sis -
s ip pian age for  the Chist  Creek–Wedeene River
volcanogenic belt, con tem po ra ne ous with the orebody at
the Tulsequah Chief mine of far north west ern British
Columbia, similarly hosted by Paleozoic volcanic strata of
the Stikine terrane.

Quartz-seri cite schist oc curs re gion ally within the Mt.
Attree vol ca nic com plex west of the Ter race-Kitimat val -
ley, for in stance, on Nash Ridge (Fig ure 9b), and on the log -
ging road south of the Skeena River, where very rusty
quartz-seri cite-chlorite schist hosts abun dant py rite and up
to 10% mag ne tite (08JN07-05, Table 1).

Other show ings on Mt. Clague and near the Wedeene
River are mi nor shear-zone hosted or in tru sion-re lated in
char ac ter, and are of lim ited ex tent. This in cludes the ‘J’
show ing (MINFILE 103I  221), a rusty shear zone on the
bank of the Wedeene River op po site Iron Moun tain
(08JN26-01, Ta ble 1), the Joan (MINFILE 103I  172), a
zone of schee lite, mag ne tite and chal co py rite and the
Bowbyes (MINFILE 103I  114), a small zone of shear-
hosted cop per min er al iza tion on the east ern slope of Mt.
Clague.

West of Lakelse Lake, a num ber of con tact skarn de -
pos its are de vel oped in volv ing mar bles of the Perm ian Am -
bi tion For ma tion, and Early Ju ras sic and Eocene in tru sive
bod ies. Known show ings of this type in clude the Lady
Luck (MINFILE 103I  013, 103I  123), Lucky For tune
(MINFILE 103I  124) and Hal (MINFILE 103I  192). Min -
er al iza tion com prises sphalerite, mag ne tite, mo lyb de nite
and chal co py rite as so ci ated with epidote and gar net. In
2008, a pre vi ously un doc u mented skarn oc cur rence was
dis cov ered in a bur row pit near the north west ern shore of
Lakelse Lake (08JN14-05-1, -2; Ta ble 1). It con tains at
least one 30 cm wide zone of sphalerite-rich material, from
which a sample returned over 12% Zn.

SUMMARY AND CONCLUSIONS

Field map ping in 2008 doc u mented the con tin u a tion of 
a belt of Pa leo zoic vol ca nic rocks and en closed VMS
feeder-style min er al iza tion from the Zymoetz River to the
east ern Coast Moun tains be tween Ter race and Kitimat. The 
Pa leo zoic vol ca nic unit, the Mt. Attree vol ca nic com plex,
forms the core of an un usu ally ori ented, north east-trending
anticline that formed in lat est Cre ta ceous to ear li est
Paleogene time. Its en closed belt of VMS-re lated min er al -
iza tion com prises zones of quartz-seri cite-py rite schist and
lo cal oc cur rences of de formed early epigenetic bar ite and
rare base-metal sulphides. All of these are char ac ter is tic of
feeder zones rather than seafloor ex ha la tive de pos its. The
trend of the min er al ized belt par al lel to the re gional north -
east erly fo li a tion and an ti cli nal hinge zone sug gest that
early north east erly struc tures may have played a role in
later crustal de for ma tion.

The re gional north east erly fold ing event that con trols
dis tri bu tion of the Mt. Attree vol ca nic com plex is prob a bly
Late Cre ta ceous in age, as it af fects ca. 69 Ma in tru sive bod -
ies near the Skeena River but not Eocene plutons. North -
east erly fold ing af fected Pa leo zoic and youn ger strata both
in the hangingwall of the Skeena River fault zone north east
of Ter race, and the Kitselas fa cies in its footwall (Nel son et
al., 2008a; Angen, 2009). The de flec tion of the fault zone
from north-north east-strik ing to west-north west-strik ing
north of Le gate Creek (Fig ure 2) may also re sult from

north east erly fold ing, a fur ther in di ca tion that the fold ing
event post dates the fault. The Skeena River fault zone has
been in ter preted as a mid-Cre ta ceous top-to-the-east thrust
fault (Nel son et al., 2008a), that de vel oped as part of the
Skeena fold-and-thrust belt (Evenchick, 2001). Al though
north east-trending folds are prom i nent in the Skeena fold-
and-thrust belt, the folds near Ter race formed later, af ter the 
Skeena River fault zone, and can not be as cribed to a mid-
Cre ta ceous sinistral-transpressive event. They arose dur ing 
an ep i sode of orogen-par al lel com pres sion, pos si bly lo cal -
ized by a crustal-scale dis con ti nu ity that had earlier found
surface expression in the Skeena arch.

ACKNOWLEDGMENTS

The safe, skil ful ser vice of Craig Kendell and his staff
at Ca na dian He li cop ters in Ter race was greatly ap pre ci ated. 
Field vis its with Tony Barresi, Mar ga ret Venable, Pe ter
Shorts, Farshad Shirvani, Ray Cook, J-F Gagnon of the
Uni ver sity of Al berta, and Brian Mahoney and Geoff
Pignotta of the Uni ver sity of Wis con sin en liv ened the sum -
mer’s work and pro vided fresh per spec tives on lo cal ge ol -
ogy and min er al iza tion. Cordula Thielke is ac knowl edged
for as sis tance in the field. Once more, long-stand ing and
val ued friend ships of Ter race res i dents Lael and Dave
McKeown, Bill and Helene McRae, Doug McRae and
Andrea Komlos and her fam ily con tin ued to sus tain this
pro ject.

REFERENCES

Andronicos, C.L., Chardon, D. Hollister, L.S., Gehrels, G. and
Woodsworth, G.J. (2003): Strain par ti tion ing in an obliquely
con ver gent orogen, plutonism, and synorogenic col lapse:
Coast Moun tains batholith, Brit ish Co lum bia, Can ada; Tec -
ton ics, Vol ume 22, Num ber 2, doi: 10.1029/2001TC001312, 
2003, pages 7-1–7-24.

Angen, J.J. (2009): Geospatial struc tural anal y sis of the Ter race
area, west-cen tral Brit ish Co lum bia (NTS 103I/08, 09, 10,
16); in Geo log i cal Field work 2008, BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Pa per 2009-1, pages 21–
34.

Belik, G., 1987, Geo log i cal and geo chem i cal re port on the Billy
prop erty, Skeena Min ing Di vi sion, NTS 103I/2E, BC Min is -
try of En ergy, Mines and Pe tro leum Re sources As sess ment
Re port 15 528, 51 pages.

Duffell, S. and Souther, J.G. (1964): Ge ol ogy of Ter race map area,
Brit ish Co lum bia; Geo log i cal Sur vey of Can ada, Mem oir
329, 117 pages.

Evenchick, C.A. (2001): North east-trending folds in the west ern
Skeena fold belt, north ern Ca na dian Cor dil lera: a re cord of
Early Cre ta ceous sinistral plate con ver gence; Jour nal of
Struc tural Ge ol ogy, Vol ume 23, pages 1123–1140.

Gareau, S.A., Fried man, R.M., Woodsworth, G.J. and Childe, F.
(1997a): U-Pb ages from the north east ern quad rant of Ter -
race map area, west-cen tral Brit ish Co lum bia; in Cur rent
Re search, Geo log i cal Sur vey of Can ada, Pa per 1997-A/B,
pages 31–40.

Gun ning, M.H., Bamber, E.W., Brown, D.A., Rui, L., Mamet, B.L. 
and Or chard, M.J. (1994): The Perm ian Am bi tion For ma -
tion of north west ern Stikinia, Brit ish Co lum bia, in Pangea:
Global En vi ron ments and Re sources, Embry, A.F.,
Beauchamp, B. and Glass, D.J., (Ed i tors), Ca na dian So ci ety
of Pe tro leum Ge ol o gists, Mem oir 17, pages 589–619.

Heah, T.S.T. (1991): Me so zoic duc tile shear and Paleogene ex ten -
sion along the east ern mar gin of the Cen tral Gneiss Com -
plex, Coast Belt, Shames River area, near Ter race, Brit ish

Geo log i cal Field work 2008, Pa per 2009-1 19



Co lum bia; M.Sc. the sis, The University of Brit ish Co lum bia, 
155 pages.

McKeown, M., Nel son, J.L. and Fried man, R. (2008): Newly dis -
cov ered VHMS po ten tial within Pa leo zoic volcanics of the
Stikine as sem blage, Ter race area, north west ern B.C.; in
Geo log i cal Field work 2007, BC Min is try of En ergy, Mines
and Pe tro leum Re sources, Pa per 2008-1, pages 103–116.

Mihalynuk, M.G. (1987): Meta mor phic, struc tural and strati -
graphic evo lu tion of the Telkwa For ma tion, Zymoetz River
area (NTS 103I/08 and 93L/05), near Ter race, Brit ish Co -
lum bia; M.Sc. the sis, Uni ver sity of Cal gary, 128 pages.

MINFILE (2008): MINFILE BC min eral de pos its da ta base; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, URL
<http://www.minfile.ca> [De cem ber 2008].

Nel son, J.L., Barresi, T., Knight, E. and Boudreau, N. (2006a): Ge -
ol ogy and min eral po ten tial of the Usk map area (103I/09)
near Ter race, Brit ish Co lum bia; in Geo log i cal Field work
2005, BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, Pa per 2006-1, pages 117–134.

Nel son, J.L., Barresi, T., Knight, E. and Boudreau, N. (2006b): Ge -
ol ogy of the Usk map area (193I/09); BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Open-File 2006-3,
1:50 000 scale.

Nel son. J.L. and Ken nedy, R. (2007): Ter race re gional map ping
pro ject Year 2: New geo log i cal in sights and ex plo ra tion tar -
gets (NTS 103I/16S, 10W), west-cen tral Brit ish Co lum bia;
in Geo log i cal Field work 2006, BC Min is try of En ergy,

Mines and Pe tro leum Re sources, Pa per 2007-1, pages 149–
162.

Nel son. J.L., Ken nedy, R., Angen, J. and Newman, S. (2007): Ge -
ol ogy of the Doreen south half (103I/16S) and Ter race east
half (103I/10E) map ar eas, near Ter race, Brit ish Co lum bia;
BC Min is try of En ergy, Mines and Pe tro leum Re sources,
Open-File 2007-4, 1:50 000 scale.

Nel son, J.L., Kyba, J., McKeown, M. and Angen, J. (2008a): Ter -
race re gional map ping pro ject, Year 3: con tri bu tions to
strati graphic, struc tural and ex plo ra tion con cepts, Zymoetz
River to Kitimat River, east-cen tral Brit ish Co lum bia; in
Geo log i cal Field work 2006, BC Min is try of En ergy, Mines
and Pe tro leum Re sources, Pa per 2007-1, pages 159–174.

Nel son, J.L., Kyba, J., McKeown, M. and Angen, J. (2007b): Ge -
ol ogy of the Chist Creek map area (103I/08); B.C. Min is try
of En ergy, Mines and Pe tro leum Re sources, Open-File
2008-3, 1:50 000 scale.

Tip per, H.W. and Rich ards, T.A. (1976): Ju ras sic stra tig ra phy and
his tory of north-cen tral Brit ish Co lum bia; Geo log i cal Sur -
vey of Can ada, Bul le tin 270, 73 pages.

Wheeler, J.O., Brookfield, A.J., Gabrielse, H., Mon ger, J.W.H.,
Tip per, H.W. and Woodsworth, G.J. (1991): Terrane map of
the Ca na dian Cor dil lera: Geo log i cal Sur vey of Can ada,
Map 1713A, scale 1:2 000 000.

Woodsworth, G., van der Heyden, P. and Hill, M.L. (1985): Ter race 
East map area; Geo log i cal Sur vey of Can ada, Open File
1136, 1:125 000 scale.

20 Brit ish Co lum bia Geo log i cal Sur vey

http://www.minfile.ca

